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MANUAL CHANGES

CHANGE DATE: bmmber 17,1974
{This change supersedes all earlier dated changes)

® Make all changas hsted as ERRATA.

& Check the foilowing table for your ms‘trument's

serial prefix or serial number and make listed

change(s) to manual.

IF YOUR INSTRUMENT
HAS SERIAL PREFIX
OR SERIAL NUMBER

MAKE THE
FOLLOWING CHANGES
TO YOUR MANUAL

IF YOUR INSTRUMENT
HAS SERIAL PREFIX
OR SERIAL NUMBER

MAKE THE
FOLLOWING CHANGES
TO YOUR MANUAL .

14444

1

= NEW OR REVISED ITEM
ERRATA
Page 618, Table 6-1:
Change A11Q5 and Q6 to 05061-8013 TSTR: 51 NPN selected, Mfr Code 28480,
Mfr Part Mo 05061-8013, ‘

Page 8-45, Figure 8-25:
Change A11A1Q5 and (6 to 06061-8013. ’
Change A11 and AT1A1 to 142BA. |

Page A-3, Table 1: 1
Change A11"Current Series Number” to 1428A. Change the remaining two columns of A11 as shown:

Earlier Series Number Make Manual Chgnge's

12324 K 66

1104A , 66, 32
1036A 66, 32,20 |
e, ate.  ate.

Page A-31, Table 1;
Add “Change 68"

Change 66.  Page 6-18, Table 8-1: ;:
. Change AT1AT0Q3 and Q& to 1854-0613 TSTR: SI NPN
i

i

\

Mfr Code 80131, Mfr Part No. 2N1701.

Page 8-45, Figure 8-25:
Change Q5 and Q6 to 1854-0613. Change A1l and A1 1A1 Series to 1232A.

End of Change 66.

End of Errata.




MANUAL CHANGES MODEL 50G1A
Page 2 \

-CHANGE 1

Page 6-14, Table 6-1:-
. Add ASA1ICR3 and CR4 1901 0376 Diode: 35V, 50mA, 2 ea.
Add ASATR3 0707-0927, R:FNED, 1i, 2%, 1 ea.
Add Terminal Stud 0340-0037, 2 ea,
Terminal Bushing 0340-0038, 2 ea.

" Page 8-35, Eigure 8-20: .
. Replace Figure 8-20 and Component Locator with Figures 1 and 2 of this change sheet

End of Change 1.
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General

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION, The Hewlett-Packard Model 506 14
Cesium Beam Frequency Standard is a compact, self-
contained frequency standard which uses a cesium beam
tube resonator to stabilize the output frequency of a quartz
crystal osciliator. Solid-state components and the closed-
loop, self-checking control circuit provide an accuracy of
1 part in 1011, When the high-performance tube Option
(04 iz installed into the 5061A, accuracy increases to 7 x
1012, Available output frequencies are 5 MHz, 1 MHz, and
100 kHz.

-2, 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 rtnultiplying the quartz erystal oscillator frequengy, is
near the hypetfine transition frequency of Cesium 133
(9,192,631,770.0 Hz), the microwave signal induces transi-
tions from one hyperfine energy level to another. Those
atoms which have undergone such a transition are detected
by a hot wire ionizer and electron multiplier. The micro-
wave figld is phase-modulated at a low frequency of
137 Hz. When the microwave frequency deviates from the
center ol the atormic resonance, the cnrrent from the
electron multiplier contains a frequency component which
is the same as the moduletion frequency. The magnitude of
this component is proportional to the frequency devigtion
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
de voltage proportional to the frequency deviation, The
integral of this de voltage automatically ¢orrests the quartz
oscillator frequency.

I-3. The standard cesium beam tube exhibits outstanding
reliability for its guaranteed life of 3 years. Cesium beam
tube life may be ¢xtended by operating the cesium beam
oven at a lower temperature (see Paragraph 3-10). However,
the signal-to-noise ratio decreases, causing decreased shori-
term stability as shown in Figure 1-2. The high-performance
Option 004 tube operation is guaranteed for 14 months
from date of shipment. Operating the Option 004 tube at a
lower temperature is not tecommended sinee it degrades
the tube's high-performance capability,

1-4, OPTIONS
1-5. Suveral options are available. These are:

2, Option 001 Time Standard: This option includes a 24
hr eclock movement and switches to allow the clock
movement to be set to the nearest second. A one-pulse-per-
second output at front and rear panel BNC connectors is
provided by this option, An internal “sync” button permits
sutomatic synchronization of the 1PPS output to an
external *sync” pulse, By the use of six thumbwheel
switches, the output clock pulse is adjustable from 1 fsec
to 1 second with respect to a reference pulse.

b. Option 002 Standby Power Supply: Standby power
capability for a minimum of 30 minutes (1 hour typically}
Is provided by an internal battery. Recharging of the

Figure ]2, Cesium Oven Temperature
Versus Stability (typical standard instrument)

FRACTIONAL FREQUENGY STABILITY
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mattery is automatic, through the use of a digital timing
system. A front panel lamp indicates when battery is being
used or fast-charged.

¢. Option 003, Combines Option 001 and Option 0032,

d. Option 004 High Performance Cesium Beam Tube:
(see Table 1-1 for performance specifications) Option 004
provides improvement in specifications such as accuracy,
settability, reproducibility and short-term-stability. War
ranty on this tube is 10,000 hrs (about 14 months).

1-6. Circuit Checks and Outputs

1-7. Check circuits provide continuous monitoring of the
5 MHz output signal. Automatic logic circuits present an
indication of correct: operation. The 5 MHz, 1 MHz, and
100 kHz output levels 'are at least 1 volt rms when
terminated with 50 ohms.

1-8. TERMINOLOGY

1-9, The foltowing definitions apply to terms used through-
out this manual,

a. UNIVERSAL COORDINATED TIME (UTC). An
internationally agreed upon time scale which has the same
rate as Atomic Time, UTC is cotrected by step adjustments
of exactly one second, as needed to remain within 0.7
seconds of Astronomical Time (UT1), The “Butcau Inter-
national de L’Heuyre” (BIH) determines when step adjust
ments are needed.

b. ATOMIC TIME, Titne scale based on the hyperfine
resonance of Cesium 133,

11
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Table 1-1. Specifications

5061A CESIUM BEAM STANDARD

Option 004
High Performance
Beam Tube

Standard
Beam Tube

A¢Y;

Accuracy: maintained over a temperature range of 0 t1x10-% ‘ £7x10-12
to 50°C and magnetic fields up to 2 gauss or any combina-
tion thereof.

Reproducibility(l) +5x10-12 +3x10-12

) (2)

Settability (F‘requency)(l £7x10-1# +1x10-18

Long-term Stability (for life of cesium beam tube) +5x10-42 +3x10-12

IC Magnetic Field Stability, frequency change, any orien- +2x10-12 +2x10-38
tation in a 2 gauss field.

3

Time Constant, quartz oscillator control loop. 1 and 60 sec 1 sec

Warm-up Time at 25°C 45 min. 30 min.
Beam Tube Warranty 3 years 14 months (10,000 hrs)

FREQUENCY sTaILITY ! PHASE NOISE

FAACTHONAL FREQUENCY STABILITY

e Op e 12,71 N | PHASE NOISE 1 Hz BW
.,\ -
%

Ji PR i
\ e Standard Tube
M7 = 1 see

(]
—r T, = 60 tec

]
\\

---.. \"-
P AN

Option 634 Tubs

7’0-1szc >\

558 PHASE NOISE TO SIGNAL - dB

(System

102 a0' 10?0 1?0 a0 SRR T LT U P T <
T - SECONDS OFFSET FROM SIGNAL — Hz

FREQUENCY STABILITY t PHASE :NOISE

o pf/f(2,7) for 7o = 1 sec. dB for 74 =1 sec.

Standard Tube Option 004 Tube Standard Tube Option 004 Tube

82x 10~ 8.2 x 1010 -8 -18
1.5 x 10—%¢ 1.5 x 10~ -28 ' -48
5.6 x 10— 5x 1012 -82 -96
2.5 x 101 2.7 x 1012 -120 -120
8 x 1012 8.5 x 1013 -125 -125
25 x 10— 2.7 x 10—® . -140 ~140
8 x 10~ 8.5 x 10~ -146 -146

See definitions,
With 10638 A Degausser
Use 60 second time constant for increased short-term stability in controlled environments.
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Table 1-1. Specifications (Cont’d.)

GENERAL

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

NONHARMONICALLY RELATED QUTPUT: (5 MHz, 1 MHz,
and 100 kHz). Down more than 80 dB from rated output.

SIGNAL-TO-NOISE RATIO: For | and 5 MHz, »87 dB at rated
output (in a 30 kHz noise bandwidth, 5 MHz output filter
bandwidth is approx. 100 Hz).

QUTPUT: 5 MHz, 1 MHz, 100 kHz sinusoidal. >1 Vrms into
508, front and rear BNC connectors.

CESIUM BEAM TUBES

LENGTH: 16 inches,

OPERATING LIFE: 4 years typical.

SHELF LIFE: 2 years in temperature up to 35°C for new tube
with full operating life expectance remaining, if storage is
according to recommended procedures.

QUARTZ OSCILLATOR

The high quality internal oscillator may be used without
turning on the cesium beam tube.
AGING RATE: <5 x 10 per 24 hours.
FREQUENCY ADJUSTMENTS:
Fine Adjustment: 5 x 10-* range, with dial reading parts
in 10,
Coarse Adjustment: 1 x 10-® range, screwdriver adjust-
ment at front panel.
STABILITY:
As a Function of Ambient Temperature: <2.5 x 10—® total
from 0° to +50°C.
As a Function of Load: <:2x10~"' for open circuit to short,
and 500 R, L, C load change.
As a Function of Supply Voltage: <5 x 10! for 22 to
30 Vde, or for 1157230 Vac, t10%.

ENVIRONMENTAL:

Temperature: Operating, 0 to 50°C Stability, over full
operating temperature range, <6 x 1071 change from
25°C reference. Nonoperating, -40 to +75°C (+50°C with
Options 001 and 002},

Production units have passed type testing as follows:
Humidity: Operating, to 95% at 40°C.

Altitude: <2 x 10™'? change up to 40,000 ft. operating.
AC Magnetic Field: <t2 x 10— for 2 gauss peak for 50,
60 or 400 Hz (£10%) fields.
Vibration: MIL-STD-167 and MIL-T-21200 with isolators.
Shock: MIL-T-21200, Class 1 and MIL-E-5400 (30 G’s).
EMC: MIL-1-61811) and MIL-STD-461A.
POWER: 115 or 230 Vac £10%, 50 to 400 Hz, or 22 to 30 Vdc.
Approx. power required:

DC AC

5061A and
5061 A with 27TW 43W
Option 004

Add 7.5W 10W
Add 4.5W | 22W
Add 12W 32w

Option 001
Option 002
Option 003

NET WEIGHT: 67 lb. (30.5 kg);, Option 001, add 2 lbs.
(L9 kg, Option 002, add 5 lbs. (2.3 kg); Option (04, add
3 1bs. {1.4 kg). Add 12 lbs. (5.5 kg) for shipping weight.

ACCESSORIES FURNISHED: Power Cord, 6 ft (§80 cm),
detachable. Rack Mounting Kit, HP 5060-0777. Accessory
Kit, HP 05061-6070, includes two extender boards, test
cables, maintenance tools, and a mating connector 1251]-
M 26 for EXT NDC input.

DIMENSIONS:
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ACCESSORIES AVAILABLE: EXT DC cable, connects 5061A
to 5085A Standby Supply, 103A-16A. 10638A Degausser
for use with Option 004 High Performance Tube.

MATING CONNECTORS:
EXT DC INPUT: 1251-0126 {5-contact), Cannon MS 3106E-
148:58 (Series ME} furnished.
AC Line: 1251-2457, Cannon MS3106A-18-228W,
Degausser: 1251-2797, Bendix PT06A-14-18P1005).
WARRANTY: Instrument, 3 years; optional battery and
clock. 1 year (see beam tube warranty).

OPTION 001 TIME STANDARD

CLOCK PULSE:
Rate: 1 pulse per second.
Amplitude: +10V £10% peak.
Width: 20 us min.
Rise Time: <40 ns.
Fall Time: <2 us. :
Jitter: <5 ns rms pulse-to-pulse.
Output: Buffered front and rear BNC connectors.
All specs are with 500 load.

SYNCHRONIZATION (rear: BNC): Automatic, 10 us (+1 us)
delayed from reference input pulse. Manual adj. to <50 ns.
Reference pulse must be >+5V, with a rise time of <50 ns.

CLOCK MOVEMENT: 24 hour with sweep second hand.

OPTION 002 STANDBY POWER SUPPLY

CAPACITY (with Option 001 Clock): 30 minutes minimum at
25°C at full charge from sealed nickel-cadmium batteries.

CHARGE CONTROL: Automatic when ac power is connected.

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

OPTION 003
(COMBINES OPTION 001 AND 002)

OPTION 004
HIGH PERFORMANCE CESIUM BEAM TUBE

Replaces standard beam tube and may be installed with any
of the above options. See specifications. For optimum
performance the 10638A Degausser should be ordered.

1-3
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Table 1-1. $pecifications (Cont’d.)

DEFINITION OF TERMS

Acruracy

The degree to which an oscillator frequency corre
spands to that of an accepted definition.  The cur
rently accepted definition is that of the 13th General
Conference of Weights and Measures. In practice,
this invelues comparison with some generally ae-
cepted physical embodiment of this definition such
ax the NES Frequency Standard., The specified accu-
reey of the 5061A Cesium Beam Frequency Standard
i intrinaic to it and is ackieved withou! calibration.

Reproducibility

The degree to whick an eseillator will produce the
same freguency from one oceasion lo another after
proper alignment. This does not ineclude calibration.

Settability

The degree to which the frequency of an oscilletor
may be adjusted to correspond with a reference. This
ty also termed calibration.

Stability

A, Long-Term frequency stability iz defined as the

absolute value (magnitude) of the fractionel
frequency change with time. An observation
time sufficiently long to reduce the effects of
random noise to an tnsignificant value is implied,
Frequency changes due, to environmental effects
must be considared separately,
Short-term stability is defined as the stondard
deviation of fmctional frequency fluctuations
due to random notse in the cestum stenderd.
It may also he expressed as standard deviation
of phase.  This specificetion must include the
number of samples, the avergging time, the
repetition time, and the system bandwidth.

See “Statistics of Altomic Frequency Standards' by
David W. Allan, Proceedings of IEEE, Feb. 1966,
P. 221 and HP Application Note 118 for measurement
details,




c, CESIUM BIZAM TUBE. Passive atomic resonator
using the hyperfine resonance of Cesium 133.

d. “C" FIELD. Magnetic ficld within the cesium beam
tube for fine frequency adjustments,

e. ZEEMAN TRANSITIONS. Transitions excited by
application of the Zeeman frequency. These additional
encrgy levels in the hyperfine structure are caused by
applying the “C" ficld (Zeeman splitting). They are used to
accurately measure the magnetic field inside the beam tube,

f. LOW FREQUENCY TRANSITIONS, These frequen-
cies appear in the spectrum and are dependent upon the
“C*” field value. They can be excited independent of the
microwave power source,

g, MASS SPECTROMETER. Dirccts cesium ions to the
electron multiplier and prevents impurity ions from reach-
ing the slectron multiplier.

h., HOT WIRE IONIZER. Heated tantalum ribhon
iomizes cesturn atoms which strike it,

i, ELECTRON MULTIPLIER. Amplifics the clectron
current initiated by a cesturn ion striking the first dynode,

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

Table 1-2. Equipment Supplicd

Equipmeant Description HP Part No.

Ac Power Cable |3-conductor with 05061-6091

ground pin

Rack Mount Kit | Provides conversion 5060-0777

from bench to rack

05061-6070
1230-0813
1251-0126
A710-0033
8710-0055
8730-0007 .
8710-1111
5060-7202
03060-6116

Accessory Kit:
Adapter
(onneclor
Screwdriver
Wrench
Screwdriver Offset

Wrench 1/8 inch open-end
Board Extender |22 pin

Cable Assy Test Micon-to-BNC
(2 supplied)
Extend. 90" bend|12 pin

Micon, male-to-male
Plug fernale
Ceramic

Key 4 spline

05061-6073

U8 i 4 A W 1T S BT

Model 5061A
General

k. ION PUMP. Maintains a vacuum in the cesivm beam
tube by continuously pnmping when the instrument is on.

1-10. SPECIFICATIONS

1-11, Table 1-1 Msts the technical specifications for the
Model 50614,

1-12. INSTRUMENT IDENTIFICATION

1-13, Hewlett-Packard : instruments have a 10-character
serial number (0000A-00000). The 4-digit serfal profix
identifies instrument chanpes. The 5-digit number is the
serial number of each instrument. If the serial prefix docs
not appear on the title page of this manual, therc are
differences betwecen your instrument and the manual. A
manual supplement included with the manual describes the
differcnces. If the supplement is missing, contact the
nearest Hewlett-Packard Sales and Service Office listed on
the inside rear cover of this manual,

1-14. ACCESSORIES

1-15. Table 1-2 lists equipment supplied and Table 1-3 lists
accessories available for the Model 5061 A.

Table 1-3. Accessories Available

Accessory Description HP Part No.

Standby
Power Supply

24Vde, Z-amp
supply with 18
amp-hours
standby capacity
Connects 5061A
to 5085A dc
output

Mode]l 5085A

103A-16A

1490-0713
1420-0721

Extension Permits sliding
Slides and instrument out
slide and tilting from
Adapters rack-mounted
position

Degausser For degaussing 10638A

option 004

High Performance
Cesium Beam
Tube




Jo st iy ) AL TR TSR TR T 1 e T S e S e

T O 0 e

b g e BRI R o

Model 3061 A
Installation

SECTION 11
INSTALLATION

2-1. UNPACKING AND INSPECTION

2-2. 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 padding material for the camiet’s
inspection, The office will arrange for repair or replacement
without waiting for the claim against the camier o be
settled.

2-3. STORAGE AND SHIPMENT

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

2-5. Temperatures during storage and shipment should 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 stoong the 5061A for 6 months or
longer, set MODE switch to C8 OFF and apply
continuous ac line power to the instrument.
This enables the ion pump to maintain the
vacunm within the cesium beam tube with the
cesinm beam tube off.

2.6, PACKAGING. To protect valuable electronic equip-
ment during storage or shipment always use the best
packaging methods availsble. 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 dependable custom packaging on
short notice, Here is a recommended method:

a. Wrap the instrument in a large plastic sheet or bag
guch as HP Part No. 1920-0012,

b, Oblain a “same’size” carton (HP Part No,
9211-1102). Into the bottom of this carton, install a
protector pad (HP Part No. 9220-1304).

o. Pace the wrapped Instrument into the “same-size”
carton.

d. When the carton is sealed, install four polyurethane
foam, post-packs (HP Part No. 9220-1875) on each corner
of the carton,

e. Install the boxed insttument into a final cardboard
outer carton (HP Part No. 9211-172Q), seal the carton
effectively and label it properly.

2-7. ELECTRICAL POWER CONNECTIONS

CAUTION

The Model 5061A has the negative side of its
power supply grounded. When operating with
auxiliary equipment such as an external battery
or clock, check to ensure that the equipment
can be connected together.

2-8. AC LINE VOLTAGE. Before reading further, read
caution below. The Model 5061A can be operated from
either 115- or 230-volt (*10%) power lines. A slide switch
on the rear panel permits quick conversion for operation
from either voltage. Insert & narrow-blade screwdriver in the
switch slot and set the switch to expose the correct
numbers to correspond to the line voltage used (Table 1)
The instrument is supplied with 2 115-volt. fuse; change this
fuse for 230-volt operation (Table 2-1). AC power require-
ments are: ‘

Standard instrument and
Option 004:  43W
Option 001:  add 10W
Option 002:  add 22W
Option 003: add 32W

' CAUTION
Before connecting ac power to the instmment,
be certain slide switch is properly positioned
for 115 or 230 volt operation.

Table 2-1. 115/230 Volt Conversion

[

Conversion 115 Volis 230 Volts

Slide Switch Right Left

AC Line Fuse 1.25A 0.8A

2.9, DC LINE VOLTAGE. In addition 0o ac power
capability, the Model 5061A can also operate from an
external de source with a voltage range of +22 to +30 Vde.
The de power source may be applied simultaneously, with
the ac power soutce. De power requirements are:

2TW

add 7.5W
add 4.5W
add 12W

Without Options:
With Option 001:
With Option 002:
With Option 003:

at 24 Vdc

Do power connections are through the rear-panel EXT DC
connector.

2-1
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2-10. POWER CABLES. The Model 5061A is equipped 2-14, The Model 5061A is shipped from the factory ready
with a detachable ac and dc power cable. Install as follows: for operation as a bench instrument, Parts necessary to
. convert the instrument for operation as a rack-mounted

a. ACCABLE. instrument are supplied as a kit with the instrument. To
convert for rack operation, refer to Figure 2-]1 and proceed

1. Connect the round, three-conductor female plug
as follows:

to the ac line jack on the instrument rear panel,

2. Connect male plug (two-blade with round ground-
ing pin} to three-conductor (grounded) outlet, Exposed Figure 2-1. Conversion for Rack Mounting
portions of the instrument are grounded for safety through-
the round pin; 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. FOOT RELEASE

b. DC CONNECTIOQN,

1. Use the dc power mating connector shipped with
the ipstrument, and connect the external decsoutce -7
{negative or ground) to connector pin c; connect the
externgl de source “+" (positive +22 to +30 Vdo) to
connector pin A. Remaining three pins are not used.

BOTTOM FOOT

LARGER
NOTCH

2-11. Mating Connectors _
, ~37 TRIM BTRIP
2-12. Table 2-2 lists the Modzl SO061A front and rear panel e * {ADHESIVE BACKED)
connectors and their respective mating connectors, Not all j % |
. h N . i I FILLER
connectors listed are shipped with the instrument but are . : STRIP
included in the table as useful information for installation.

2-13. OPERATION AS BENCH OR RACK
INSTRUMENT

Table 2-2. Mating Connectors

Connector [Mating Connector Mating Connector

Connector Description HP Part No.| HP Part No, Description

BNC female jacks (12,6, 8, 10,11, 12, 14 & 15 | 12500140 1250-0061* BNC male plug, UGE8/U

ZEEMAN MOD INPUT, female jack (J1) 1230-0102 1250-0061% BNC male plug, UGS&/U

EXT DC, 5-pin male jack (J19) 1251-0111] 1251-0126 5-pin female plug
Cannon M33106E-145 (Seties ME)

AC LI.NE, 3=pin male jack (J20) 1251-2458 1251-2457 3-pin female plug .
Cannon MS3106A-18-225W

QUTPUT Signal, jacks (J5, 7 and 9) 1250-0102 1250-0061% BNC male plug, UGB8/U
IPPS, BNC jack {J13) Option 001 only 1250-0102 1250-0061%* BNC male plug, UGE5/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

Degansger 1251-2797% Bendix PTO6A-14-18P1005

*These connectors not shipped with the instrument




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

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

¢, Attach filler strip along bottom cdee of front panel,
d. Attach mounting brackets to sides (larger corner

notch toward bottom  of instrument, see Figure 2-1).
[nstrument is now teady to mount in standard 19-inch rack.

2-15. INSTALLATION LOCATION

A 4 T e TR A

Model 5061 A
Instatiation

2-16. The cesium beam tube installed in the Model 5061A
is slightly sensitive to external magnetic fislds. Avoid
installing the instrument near large maotors, genéetators,
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 mugnetic fields which are strong enough to
permancntly affect the magnetic shielding within the beam
tube. The front-panel € FIELD control compensates for
small magnetic field effects such as the earth’s magnetic
field with respect to the instrument location. For maximum
aceuracy, check the € FIELD adjustment when the
instrument is relocated (See Paragraph 3-8, step k).




i e e s e ol i i s 1 T o T 3 ey

Model 5061A
Operation

SECTION 11
OPERATION

3-1. INTRODUCTION

3-2. This section provides operaling procedures for the
Cesiurn Beam Frequency Standard. Figure 3-2 provides
turn-on progedure, Figures 3-6, 3-7, and 3-8 explain front,
top, and rear ¢ontrols and connectors. The procedurcs
include power conneclions, warmup after initial turn-on,
circuit checks with front panel meter, and initial adjust-
ments. Initial checkout is divided into the following two
procedures:

a. Initial Turn-on,

b. Turn-on after Long Storage,
3-3. OPTION 001, D02 AND 004

3-4. Operating procedures for Option 001 (Digital Clock),
Option 002 (Intemal Standby Battery) and Option 004
(High Performance Beam Tube) are given in Paragraphs
3-15,3-25, and 3-28,

36, TURN-ON PROCEDURES
3-6. General

3-7. These procedures should be followed when the instru-
ment 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 warmup time is required. Table 3-5 lists
normal and abnormal front panel light indications.
Tahle 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
aperation,

3-8. Initial Turn-On Procedure

a. 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,

b. Set instrument controls as follows;

{1) 115/230V switch — match ac line voltage used.

{2) MOD switch — ON,

(3) MODE switch — LOOP QPEN,

(4) CIRCUIT CHECEK, switch — IQN PUMP L,

(5) OSC FREQUENCY X]10-10 control — adivst to
250,

{6) TIME CONSTANT switch — SHORT.

c. Connect power cord to ac power source, Instrument
is OR as s00h as power is connected,

NOTE

Whent the 5061A is shipped with Option 002
(Internal Standby Battery), the battery is dis-
charged. Thus, when the instrument is initially
turned on, the battery will charge for approxi-
mately 20 hours and the BATTERY light is on
during the charge cycle.

d, Observe the ION PUMP I current indication. Meter
indication may fluctuate and then decrease. After indica-
tion decreases below 40-30, the —-2500 volt supply and
cesium oven heater will be enabled, If [ON PUMP I does
not decrease within 30 minutes, see Paragraph 3-9.

e. For standard instruments, allow 45 minutes for
cesium oven and quartz orystal oven to warm up, For
Option 004, allow 30 minuics.

f. Start the divider circuits by:

(1) DIVIDER MODE switch — momentarily sol to
START, or

(2) DIVIDER, MODE switch -~ set to AUTO
START.

NOTE

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

g Set CIRCUIT CHECK switch to BEAM I,

h. Slowly adjst O3C FREQUENCY COARSE for maxi-
mum on CIRCUIT CHECK meter. It is possible to peak the
BEAMI on a2 secondary peak. Check the maximum by
adjusting OSC FREQUENCY COARSE for a secondary
peak on each side of the primary peak (sce Figure 3-1).
These secondary peaks will be smaller than the primar%
peak. (Note: Do not use OSC FREQUENCY X101
control for this adjustment.)

i Set MODE switch to OPER, Wait 20 seconds, then
press LOGIC RESET button, CONTINUOUS OPERATION
light should come on and stay on, The quartz crystal
cseillator is now locked to the resonant frequency of the
cesivim beam tube for instruments equipped with Option
004. Do the HI CURRENT degauss, using HP 10638A
DEGAUSSER ACCESSQRY. Procedures are in the HP
10638A Operating Manual.

Figure 3-1. Beam Current and Applied Frequency

BEAM T‘
CURREN PRIMARY PEAK
SECONDARY PEAK

AV

SECONDARY PEAK

FREQUENGCY




"

Model 50614
Opecatian

j. The hyperfine transition frequency is slightly sensi-
tive to the earth’s magnst field and local magnetic fields.
The “C" field within the cesium beam tube compensates
for these minor variations and should be adjusted when the
instrument is moved or relocated,

k. CFIELD ADJUSTMENT,

(1) With instrument operating normally, set CIR-
CUIT CHECK switch to CONTROL and care-
fully adjust O3C FREQUENCY COARSE for
zero on CIRCUIT CHECK meter,

~ 8et instrument controls as follows:
{2) MOD switch -~ OFF
{(b) MODE switch — LOOP OPEN
{¢) CIRCUIT CHECK switch — BEAM1
(d) O0SC FREQUENCY X101 control —
adjust to 250,

Connect the circuit shown in Figure 3-3.

Set 204C oscillator to a Zeeman frequency of

. 42.82 kHz as displayed, on the counter. An
error of 1% in the Zeema(n frequency causes an
error of 3.6 parts in 1012 in the 5 MHz output
frequency.

Alternately adfust the 200CD oscillator ampli-
tude and C FIELD control for maximum on
CIRCUIT CHECK meter,

Check the C FIELD setting by funing the
200CD oscillator about 500 Hz off peak. Then
tune the 200CD oscillator for maximum beam
current on CIRCUIT CHECK méter. The oscil-
lator frequency should be within =100 Hz of

" the Zeeman frequency initially set on counter.
If not, repeat the C Field adjusiment. For
instruments equipped with OPTION 004: Do
the LOW CURRENT degauss, using HP 106384
DEGAUSSER ACCESSORY. Procedures are int
the HP 10638A Operating Manual.

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 buiton, CONTINUOUS
QPERATION 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,

NOTE
In the Model 5061 A, Serial Prefix 1220A and
.above, the C FIELD dial resolution is 5 x 10-14/
minor division: in Serial Prefixes below 12204,
C FIELD dial resolution is 1.x 10-12/minor
division.
L Set the CIRCUIT CHECK switch to each position and
record each reading in 3061A Operating Record
(Table 3-4).

39 Turn-On After L.ong Storage

3-10, If: the instrument has not been operated for six
months or more, the following procedure should be
performgd. This procedure checks the cesium beam tube

3-2

vacunm, Untl beam tube vacuum is sgtisfactory, the hot
wire ionizer and electron multiplier are held off, Duting
imtial warmup of the beam tube, with MODE switch set to
LOOP OFEN or OPER, the ion pump may reduce the beam
tube pressure to a satisfactory level and thus enable the hot
wire iomizer and electron multiplier circuits. This in turn
may cause these circuits to be disabled. This &5 normal
operation. The cvcle may occur several times before the
electron multiplier and hot wire ionizer remain enabled,
Power should remain connected to the instrument during
this cycling to permit the ion pump to evacutate the beam
tube,

a. Before applying power to the instrument, set controls
as follows:

(1) 115/230 VAC switch — match ac line voltage
used. ’
MO switech — QOFF
MODE switch — C8 OFF
CIRCUIT CHECK switch — JON PUMP L
TIME CONSTANT switch — SHORT.

b. Connect power to the instrument and observe ION
PUMP I indication. If at the end of 1 hour the indication is
less than 25, the cesium beam tube vacvum j5 satisfactory
and the tuinon procedure (Paragraph 3-5) can be
completed.

c. If at the end of 1 hour the ION PUMP I indication is
stil full scale, DISCONNECT POWER FROM THE
INSTRUMENT.

d. Wait 1 minute and disconnect the red lead from the
gesium 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 o the 5061A chassis,

f. If power supply used will not indicate less than 100
microamperes, connect a Clip-on DC Milllammeter {HP
Model 428B or equivalent) to the insulated red lead
disconnected in step d.

g Set +3500 Vdo power supply to #3500 volis and fumn
the power supply ON. Turn on DC Milliammeter and
observe current, If after 1 minute the current indication
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 assistancs,

h. If after 1 minute the cusrent indication is less than 5
milliamperes, leave the +3500 Vdc. supply connected and
observe the cument for 135 minutes, The current should
decrease slowly. When the current indication is less than 25
microampetres, turn off the +3500 Vdc supply and discon-
nect the DC Milliammetet.

i, Connect and lock the plug to J4.

j. Apply operating power to 5061A and observe ION
PUMP I indication. CIRCUIT CHECK meter may indicate
fyll scale for a few minutes and should then decrease, When
the ION PUMPI reading is less tham 25, the heam tube
vacuum 15 satisfactory and the turn-on procedure in
Paragraph 3-5 can be used.
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1-7. Front Panel MODE Switch Functions 39, Front Panel CIRCULT CHECK Swich ang Meter

A-10. Funetions amd use ul‘lheifr‘ﬂnt panel CIRCUFT CHECK

S e Cromt paned MODE switch Tuncetions are deseribeed
switeh are listed in Table 3-3,

in Talle 3-2.

Table 3-2. ‘M(.)UE Switch Functions
MQIE Description

MOD Bwiteh Position
O8O Only quartz crystal oscilfator circuits epergized. Power rémoved
{(Cesium Of) from cesium beam tube except ion pump (+3500V dc).

NOTE

(8 OFY used for test purposes and storage.

LOOP OPEN All vircuits operating with atomic control loop open,

OPER [nstrument operating with quartz erystal oscillator locked to the
atomie frequency. !

L Instrument operating with quartz oscillator lockedto bcsigm Te-
sonanee. Seeve loop time conatant is approximately 60 seconds.
This mode should be usged only in 2 benign laborotory enviranment,

Tuble 2-3, Operating Checks

CIRCUIT CHECK SWITCH

Switch Position

Correct
Meter Indicution

Bescription

HBATIERY

surrLy

1ON PUME I

O5C OVEN

C5 OVIEN

SMIL,

MULT

BLAM |

CONTROI.

1 MIl,

1M kg

IND TTARMOMNIC**

(} (3% 10 50 with (plion (0:2)

a5-45

015

*20-45 (changes with
temperature)

*E.38 (chanpes wilh
femperaiure)

3545 (no load)
35-45

*15-38

Dtnay beap to 150)

* 245

35-45 (no londy

2545 (no lond)

Indicates baltery voltoge
Indicates + 18,7 volis repulated s;@lpply vollage

Indicates vacuum in cestum beam tube by moniloring jon
pump current. Fail-sale circuil removes power 1o cesium
beany tube if current exceeds 40-30 A,

Indicates power to oscillalor oven heater
!

Indicates power b0 oven in cesiuim beam tube
\
) . I
Indicates level af 5 Mz oulput |
-
Indicates bias lo harmonic generator diode
|
N | . '
Indicates de beam current from cesivm beam tube

Tadlicates de control voltage to gquartz erystat oscillator

Lidicates 2ad harmonic :Illlpl“lltih,‘ (imay liave snvall
{luctustions) i :

. - i
Iidicates 1 MUz divider outpal Tevel

Indicates 100 klz divider outpul level

*During the first severu] days of operation, this CIRCUIT CHECK meter indication musjf: not fall within the limita
shown in this table. This is 1 normal indication if the CONTINUOUS OPERATION light remains on.

*£When muter reading hus stabilized it shoold be set to 40 by adjusting the front pancl LOOP GAIN control,
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Table 3~1. Operating Checks

CIRCUIT CIHECK

Swilch Position Meter Indication Description

BATTERY 0 (40 with Qption 002) Indicates batlery voliage

SUPPLY 35-42 Indicates +18.7 volts regulated supply voltage

{ON PUMPE | *0-5 Indicates vacuum in cesium beam tube by monitoring ion
pump current. Fail-safe circuit removes power to cesium

beam tube if current exceeds 40-30 (A,

O5C OVEN #35-45 (changes with Indicates power to oscillator oven heater
temperature)

CS OVEN *5-35 (changes with Indicates power to oven in cesium beam tube
temperature)

5 MHz 38-472 (no load) Indicates level of 3 MHz output

MULT 20-45 Indicates bias to harmonic generator diode

BEAM I *15-30 Indicates de beam current from cesium beam tube
CONTROL 0 {may be up to 500 Indicates de control voltage to quartz crystal oscillator

ZND HARMONIC ®25-45 Indicates 2nd harmonic amplitude (may have small
fluctuations) ‘

1 MHz 38-42 (no load) Indicates 1 MHz divider output level

100 kHz 38-42 (no load) Indicates 100 Kl1xz 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. This is a normal indication if the CONTINUOUS OPERATION light remains on,

Table 3-2. MODE 3witch Functions

MODE Switch Position Description

QPER Instrument operating with quartz crystal oscillator locked to
the atomic frequency ‘

1.OOP OFEN All ¢ircuits operating with atomic ¢ontrol loop open
C5 OFF Only quartz crystal oscillator circuits energized. Power
removed from cesium beam tube except ion pump
(+3500 Vde).

Naote

CS OFF used for test purposes and storage.
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Figure 3-2, Turn-On Procedure

1,
2.

Before connecting the 5061 A to the ac line, check that
the rear pancl 115/230V switch is set to match ac line
voltage, Open front panel door.

Set MOI? switch to ON.
Set MODE switch to LOOP OPEN.
Set O5C FREQUENCY X10710 control 1o 250.

Set TIME CONSTANT switch to SHORT. Connect
power cord to ac source, Instrument is on. Wait at
least 435 minutes,

Sct DIVIDER MODE switch to START or AUTO
START, If Option 001 (Digital Clock) is installed,
START position should be used, $et MODE switch
to OPER,

6.

7.

8

9.

Wait 30 seconds, press LOGIC RESET button,

ALARM light should be off,

CONTINUOUS OPERATION light should be on.
The 35061A is now operational, Several days are
required after twm-on’ for some of the internal
circuits to stabilize. However, if CONTINUQUS
OPERATION light remains on and ALARM light
off, the instrument is operating, If any problems
are encountered duting tumn-on, refer to Paragraph
3-5 for more comprehénsive turn-on information,

Perform “C” Field adjustment, (Paragtaph 3-8
step k),
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Table 3-3. Synthesized Frequency

Figure 3-4. Clock Offset Test Setup, Example 1
For Atomic Time $cale (0-UTC)

Synthesized ELECTRONIC COUNTER

Fregquency

Zeeman
Frequency

TIME
COUNTER INTERVAL

126317716 He 42 82 kHz

TP
50N TERMINATION

REFERENCE CLOCK HPS0E!A

Figure 3-3. Test Setup for “C™" Field Adjustment

HP 2840
AUDID O5C.
QR
EQUIVALENT

42 .8EKHz

Figure 3-5. Clock Offset Test Setup, Example 2

CILLOSCOP
HP 5300A /53014 Q3CIL rDS (OPE

! ELECTRONIC COUNTER
OR

HPIGOIA | HPIB20A

HP S0&1A EXT TRIGGER

OR
EQUIVALENT
A B |

EQUIVALENT

ZEEMAN MOD INPUT
{INSIDE DOOR)

HF 5D&14
I, SET OUTPUT LEVEL TO APPROXIMATELY IVrma AND FREQUENCY IPPS
TQ 42.82KHz QUTPUT

2. S5ET COUNTER FOR BEST RESQLUTIONM,

REFERENGE CLOGK

Tabie 3-4, 5061A Operating Record

Serial Number

Zeeman Frequency 42.82 kHz

CIRCUIT METER READINGS CIRCUIT METER READINGS

BATTERY MULT

SUPPLY BEAM 1

ON PUMP |

CONTROL

QO8C. OVEN

2ND HARMONIC

C5. OVEN

[ MHz

5 MHz

100 kHz

DATH

DATE
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Fable 3=5, Front Panel Light Indications

Front Panel Lights Deseription

ALARM| CONTINUQUS
COPERATION

Off . On Indicates normal operation,

On 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, see Troubleshooting Table 5-4.

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 metet indication of 35-45.

Press RESET switch. If not OK, indicates one or more of the following troubles:
1. Light bulb failure.
2. Synthegizer circuits,

3. Power interruption.

kndicates the following trouble:

Quartz crystal oscillator 1s 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 Q8C FREQUENCY COARSE control for zero on CIRCUIT
CIRCUIT CHECK meter.

ALARM light should go off and the CONTINUOUS OPERATION light should
remain on,

NOTE: Making adjustment 2 may cause CONTINUQUS 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 002 only)}

BATTERY Description

Off Indicates normal operation.
Flashing Indicates instrument is powered from internal battery supply,

. On Indicates battery is being charged.
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311. Cesium Beam LOW Flux Operation
Adjustmants

3-12. The NORM-LO switch on Cesium Oven Controller
Assembly A1l is factory-set to the NORM position. Cosium
beam Lube life may be extended by operating the tube 4t a
lower {lux level Ilowever, by changing the NORM-LO
swilch 1o the LO position, the signal-tg-noise ratio of the
beam tube output iz decreased causing decreage in the
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 5001A is operational, remove top cover, set
NORM-LO switch on Cesium Oven Controller Assembly
All to LO.

NOTE

Wait at least one howr hefore proceeding.
Duting the cooling period of the cesium oven,
decreasing bheam c¢utrent will cause the CON-
TINUOUS OPERATION light to go off and the
ALARM light to come on.

¢. Replace top cover,
d. Set CIRCUIT CHECK switch to Znd HARMONIC,

¢. 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 CONTINUQUS
OPGERATION light on, set CIRCUIT CHECK switch {0
BCAM L. 5S¢t BEAM I METER ADJ for 20 on the CIRCUIT
CHECE moter,

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

313, Pumping the Cesium Beam
During Storage

3-14, When a cesium beam tube is stored more than 6
moanths, the Ion pump must be operated 2 to 3 times each
year to obtain the expected shelf life of the tube. To pump
the tube, proceed as follows:

. Connect the positive (4) 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 at the same place as the cable containing
the brown, green, and yellow wires,
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b, Connect the negative lead of the +3500 Vae Power
Supply to P17(5) of the beamn 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. 3et the +3500 Vde¢ Power Supply to +3500 Vde and
turn Power Supply ON.

e. Allow Power Supply to remain connected to the
beam tube until the ¢current decreases to 10 microamps,

f. Disconnect the Power Supply and DC Milliammeter
(if uged),

. The tube is Evac‘uafed and can be stored.

3-15. OPERATION WITH TIME
STANDARD (Option 001)

3-16, Option QQ1 provides the 5061A with a4 one pulse-
per-second (1 PPS) clock output available ai both front and
rear-panel BNC jacks. The divider drive is an internally
connected, 1 MHz signal from the Frequency Divider
Assembly A6, The TIME DELAY, six thumbwheel decade
switch (A551A thmm S1F) controls the phase of the clock
pulse from 1 usec to 1 sec with respect to an external
reference, The 0-1 psec TIME DELAY screwdriver adjust-
ment (A5C2) allows fine adjustment over any 1 pses
portion of the thumbwheel settings. The TIME DELAY
switch and the O-1 psec TIME DELAY control are localed
under the access doot in the top cover,

3-17. The time standard option mncludes s mechanical
clock movement indicating time in hours, minutes, and
seconds. FAST and STOP pushbuttons on the divider
module (Figute 3-7) permit setting the clock movement to
the nearest second. The SYNC pushbutton allows the clock
to be synchronized to an external clock or pulse. The hours
and minute adjustment 18 the knob located on the back of
the clock movement (pull to engage and adjust, push to
release), (see Figure 3-7). ‘

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 5S061A 1PPS
output and an extemnal reference clock may be set 1o any
desired point between coincidence and 1 second by using
the following procedure, The technigue used will depend
upon the 5061A application and  individual nser
requirements.

3-7
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3-20. Automatic Synchronization

3-21, To automatically have the S061A synchronized and
delayed from the reference by 9 to 11 Msee, proceed as
follows:

a. Remove the top cover.

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

¢. Replace the top cover and open the access Joot in the
top cover.

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

e, Set the 6 thumbwheel switch to 000000, and 0-1
usee TIME DELAY control maximum clockwise (do not
over-tighten).

f. Connect a reference pulse to the 5061A rear-panel
S8YNC INPUT jack. The reference input pulse must be
greater than +5V, with a rise time of less than 0.3 usec.

g, Press the SYNC pushbutton 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 timme by 9 to 11 psec. Any additional offset
may be selected by using the 6 thumbwheel switch,

322, Manual Synchronization

323, EXAMPLE 1. When a delay of less than 10 usec is
desired or the reference pulse is not of sufficient amplitude,
polarity.or rise time for automatic sychronization, proceed
as follows:

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

b, Set the 6 thumbwheel switch to 99999 9, and -]
uSEC TIME DELAY control maximum c¢lockwise (do not
aver-tighten),

¢ Connect circuit shown in Figure 3-4.

NOTE

A 50-ohm resistive termination should be used
when connecting the 5061A 1 PPS output to
the time interval unit te prevent ringing in 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 indicated on
counter,

3-8

3-24. EXAMPLE 2. When precise coincidence of the
referenice pulse and the 5061A clock tick or an offset
between coincidence and 1 psec is desired, proceed as
follgws:

a. Perform Paragraph 3-20, steps 2, b, ¢, and d.

b. Set the & thumbwheel switch 10 2999929, and 0-1
uSEC TIME DELAY adjustment maximum- clockwise (do
not over-tighten).

¢, Connect citeuit shown in Figure 3-5. No 50-ohm
termination is required for this test setup.

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

e. Adjust the 6 thumbwheel switch and the (-1 uSEC
TIME DELAY for coincidence or the desired offset
between the 5061A clock tick and the reference clock
pulse.

3-25. OPERATION WITH INTERNAL
STANDRY BATTERY (Option 002)

3-26. Option 002 provides the 5061A with 30 minutes of
standby power (typicaily 1 hour at 25°CY if ac line power
should fail. Recharging the battery is automatic by means
of an internal digital timing systetn each time standby
power is used. Maximum recharge takes about 20 hours.
Minimum techarge is about 120 minutes each time ac
power is interrupted. The front-panel BATTERY watning
light indicates three battery circuit conditions:

a. Flashes; when instrument is powered from intemal
battery supply.

b. On; when battery is being charged.
¢. Off; when charging cycle is automatically completed.

3-27. If the instrument must be turned off for any reason,
disconnect the ac power, remove the bottom cover, and
press pushbutton switch 58 located on the bracket support-
ing Ald, A2, and Al5 plugdn boards. This disconnects the
internal battery supply. The instrument will be on as soon
as ac power is reconnected. When operating the instrument
from an external de¢ power supply, leave ac power
connected

NOTE

When Standby Power Supply Option iz in-
gtalled, switching MODE switch from C8 OFF
to LOOP OPEN may cause internal battery
charging circuits to switch to “fast” charge
mode. If this occurs remove instrument bottom
cover and momentatily connect A2TPS to
ground. This will reset charging circvits to
“trickle” charge and twin BATTERY light off.
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Figure 3-6. Front-Panel Controls

16

ALARM light: Normally off to indicate:

a. The multiplied quartz crystal oscillator fre-
guency is frequency-locked to the center maximum
of cestum resonance;

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

c. the quartz crystal oscillator de correction
voltage is less than the dynamic limit of £3.0 Vde.

CONTINUOUS QPERATION light: Normally on to
indicate that circuits are functioning properly and
instrument is operating as a4 prmary frequency
standard,

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

CIRCUIT CHECK switch and meter: Provide moni-
toting of various circuits for operation checks and
trouble indication,

MOD ON-OFF switch: Controls 137 Hz modula-
tion of microwave frequency applied to beam tube,
MNormally ON,

TIME CONSTANT =witch: Controls instrument
loop time constant. Set to SHORT for normal
operation. Use Long position for best short-term
stability when operating in a controlled environ-
ment, For time ¢onstant values see Table 1-1.

LOOP GAIN control: Adjusts ac amplifier gain.

BEAM | METER adjust: Adjusts for on-scale meter
reading,

15 87912 1
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MODE switch: Coﬁtrols the mode of operation,
Normally set to OPER,

C FIELD control; Provides minor adjustment of
the magnetic field inside the beam tube frequency.
Resolution is 5 X 107’14/minor division,

0O8C FREQUENCY controls. COARSE control
provides crystal oscillater frequency adjustment of
+500 parts in 102, Use only COARSE control to
correct oscillator frequency with frequency-locked
operation. Fine control X1010 provides adjust-
ment 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-
TINUQUS QPERATION light after power interrup-
tion, repair, or adjustment,

ZEEMAN MOD INPUT: Apply Zeeman frequency
at this BNC jack during C Field adjustment (see
Table 3-3).

DIVIDERE MODE switch: Allows 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
releaged,

1 PPS jack (Option 001 only): Provides 10 volt,
20 us, 1 pps into 50 ohms from digital clock.

24-Hour Digita] Clock (Option 001 only),

BATTERY light (Option 002 only): Normally off.
Fiashes when 306]1A i5 drawing power from
internal battery, On when battery is bheing fast
charged.

5 MHz FILTER: Access hole for adjusting 5 MHz
orystal filter.
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Figure 3-7. Top Operating Controis
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CLOCK SET STOP switch (Option 001 only):
Digital clock is stopped when switch is depressed,
starts when released,

‘CLOCK SET FAST switch (Option 001 only):
Digital clock second hand is accelerated when
switch jis depressed, resurnes normal operation
‘when released.

Clock SYNC switch (Option 001 only): Synch-
ronizes 3061A Digital Clock with an external
clock when depressed; clock remains synchronized
when released.

Clock TIME DELAY switch (Option 001 only):
Selects time delay between an external reference

pulse and the internal 1 pulse-per-second clock
pulse. Adjustable in decade steps from 1 s to
1 sec.

G-1 uSEC TIME DELAY control {Qption 001
only): Allows continuous adjustment of clock
pulse delay over any | psec range.

OVEN TEMP NORM-LO switch: Selects operating
temperature for the cesium beam tube oven.
Normally set to NORM.

OVEN-OFF-ON switch: Switch for cesium beam
tube oven. Used in ON position,

AC Amplifier GAIN switch: Selects HI or LO gain
of amplifier.
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Figure 3-8. Rear-Pane! Operating Controls

OUTPUTS — 5 MHz, 1 MHz, 100 kHz: BNC jacks
purglleled  with front-panel outputs to provide
these standard frequencies,

CONTROL jack: Normally not used, Connected
to vollage control point hetween integrator and
crystal oscillator,

DEGAUSS Connector: Used with Option 004
only. Provides connactions for external degaussing
cquipment which is used only when OQption 004 is
installed. Option 004 consists of a high perform-
ance beamn tube.

EXT DC fuse: Use 3 ampere fuse (HP No,
2100-0003) when external 24 volt de is used.

EXT DC conpector: Five-pin male connector,
Used to conngct S061A to cxternal 22-30-volt de
supply. Connect posilive terminal to pin A and
negative to pin C. Pin C is connceted to chassis
ground.

SYNTH test juck: Synthesizer output frequency
of 12,631,771.6 Hz i available at this jack.
Amplitude is approximately 150 mv,

NI Vi
A Al
1TOVA AK

AC LINE jack: Accepts round female connector
on power cable supplied,

AC LINE fuse: 1.25ampere Slo-Blo fuse {HP No,
2100-0305) for 115 Vac operation or 0.8 ampere
for 230 Vac operalion.

115/230 volt ac line switch: Sct to exposc correct
aumbers (1157 or “2307) for the ac line voltage
used,

I PPS jack (Options 001 and 003): Provides 10
volts, 20 psee pulse from digital elock cirenitg,

SYNC INPUT jack {Options 001 and 003): Input
to digital divider circuits for external synchroniz-
ing pulse, External synchronizing pulse must be
T3V oor more with nise tirne of less thun 50 nseq,

DEGAUSS 1 AMP fuse: Provides protection for a
+25V to +33V line from Al135 Power Regulator to
the J18(A) DEGAUSS connecilor,
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3-28. OPERATION WITH HIGH
PERFORMANCE TUBE (Option 004)

3-29. General, Option 004 provides the Model 5061 A with
improved performance in Accuracy, Reproducibility,
Settability, Long and Short-term Stability and Warm-up
Time (See Table 1-1). To achieve the specified accuracy and
settability the HP 10638A Degausser must be used.
Degaussing must be performed after turn-on (se¢ Paragraph
3-8(1)) and after any change in the C field setting
(Paragraph 3-8(k) item 6). These changes are included in
the appropriate paragraphs.

3-30. OPERATION AS CRYSTAL
OSCILLATOR ONLY

3-31. General

3-32. The Model 5061A may be operated as a quariz
oscillator frequency standard with only Oseillator Assembly
A10 operating and the cesium beam tube switched off, In
thig operation maode, the instrument has the stability of the
crystal oscillator (Table 1-1) and cesium beam tube life is
extended.

3.33. Front panel O$C FREQUENCY X10-10 controt does
not require adjustment when ithe instrument is operated
with MODE switch set to OPER. In this mode, oscillator
frequency is set with OSC FREQUENCY COARSE control
outlined in Paragraph 3-%. However, when the instrument is
to be operated as an oscillator only (MODE switch set to
€8 OFF) the oscillator frequency must be sat accurately
with OSC FREQUENCY X10-10 control.

3-24. Oscifiator Only Turn-On Procedure
a. Complete the procedure outlined in Paragraph 3-8,
b, Set instrument controls to:

MOD switch — ON

MODE switch — OPER

CONTINUOQUS OPERATION light — Dn
ALARM light — Off

OSC FREQUENCY X10-10 — 250
CIRCUIT CHECK switch — CONTROL

¢, Adjust OSC FREQUENCY COARSE control for zero
CIRCUIT CHECK meter indication.

d. Connect DC Voltmeter to rear panel CONTROL jack

e. Slowly adjust OSC FREQUENCY X10-10 for less
than 20 mV Voltmeter indication, The quartz oscillator is
now adjusted within %1 part in 1010 of the cesium
tesonance,

f, Set -MODE switch to C5 OFF. Instrumnent is now
operating as a quartz oscillator frequency standard.

NOTE

When the Model 5061A front panel MODE
switch iz set to C8 OFF position, instrument
operating power is reduced by about 2/3.
However, if Standby Power Supply Option 002
jg ingtalled, battery charger timing circuits will
continug to function as if full operating power
is being used.
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SECTION IV

THEORY OF OPERATION

4-1, INTRODUCTION

4.2, This soction includes details of circuit operation. A
description of overall instrument operation s given first
with logic symbology following. Then each assembly in the
instrument is discussed in order of its designation (Al, A2,
A3, et¢). Designations and names are listed in Table 4-1.

4-3. GENERAL DESCRIPTION

4-4. The Model 5061A Cesium Beam Frequency Standard
is capable of defining frequency and therefore needs no
calibration. The instrument is capable of rcalizing the
frequency corresponding to the international time interval
standard spccified by the 12th General Conference of
Weights and Measures (9, 192, 631, 770 Hz undisturbed by
external fields). The instrument uses a passive atomic
resanatar of Cesium 133 capable of producing the neces-
sary hyperfine transitions to achieve the frequency 9, 192,
631, 771.6 Hz, The stability of this frequency is 5 parts in
1012 for the life of the cesium beam tube. The passive
resonator serves as an atomic frequency standard by
stabilizing a quartz oscillator in a feedback control circuit,
The quartz oseillator, when stabilized, is used for various
functions of frequency and time measurement.

45, A simplified block diagram is shown in Figure 4-1, The
5 MHz Quartz Oscillator Assembly A 10 output is phase
modulated by a 137 Hz signal from Phase Detector
Assembly AZ. The modulation index is kept small to Keep
modulation distortion low. The modulated 5 MHz signal is
multiplied by 18 in Multiplier Assembly A3 and then by
102 in Harmonic Generator Assembly Ad.

4-6. Synthesizer Assembly Al output, also derived from
the 5 MHz quartz oscillator, is mixed with the multiplied
signal in Harmonic Generator Assembly A4, The result of
the multiplying and mixing is a frequency very close to 9,
192, 6 ... Hz, the Cesium 133 transition frequency, This
finalized microwave field is applied to the cesium beam
tube.

47, Since the 5 MHz quartz oscillator frequency was phase
_modulated. by 137 Hz in Multiplier Assembly A3, the 9,
'192 63, ... Hz microwave field contains this mOduldthl‘l
When the phase modulated microwave field 15 precisely at
the peak of cesmm resonance, the césium beam tube cutput

When “off of the pcak the output is the fundamental
(137 Hz} frequency. These two signals are seParatecl in AC
Amplificr Assembly A7, The 137 Hz signal is sent to Phase
Detector Assembly A8 and Logic Assembly Al4, The
274 Hi signal is also sent 1o Logic Assembly Al4d.

4-8, Phase Detector Assembly A8 output is a de voltage
proportional to the difference in frequency between the
cesium resonance and the applied microwave field, This d¢
sipnal is supplied to Operational Amplifier and Integrator
A9,

Table 4-1. Assembly Designations

HP Part No,

Assembly Number and Name

05061-6097
05061-6019
05061-6108
05060-6029
05061-6011
05061-6102
05061-6005
05061-60935
05061-6092
00103-6013
(5061-6009
05061-6077
05061-6030
05061-6016
0506)-6099
05061-6018
05060-6093
035060-6092

Syuthesizer |

Battery Charger (Option 002)
Multiplier

Harmonic Generator

Digital Divider (Option 001)
Frequency Divider

AC Amplifier

Phase Detector

Operational Amplifier
Quartz Oscillator

Cesium Oven Controller
Cesium Be.a!ﬁ Tube

Buffer Amplifier

Logic

Power Regulator

Terminal Board

+3500 Vdc Power Supply
—2500 Vdc Pawer Supply

4.9, The output of Operational Amplifier A9 is a voitage
which electrically tunes the 35 MHz quartz oscillator to
eliminate any frequency difference between the cesium
beam tube resonance and the microwave field.

4-10, Buffer Amplifier Assembly A13 isolates the 5 MHz
quartz oscillator signal from external loading effects and
provides 5 MHz signals to front and rear-panel output jacks.

4-11. Fregquency Divider Assembly A6 divides the 3 MHz
signal to 1 MHz and 100 kHz and provides these signals to
front and rear panel output jacks. This assembly also
supplies 1 MHz to Digital Divider Assembly A5 (Option
001).

4.12, Logic Assembly A 14 receives signals from assemblies
Al, A7, AB, and A9 to control front-panel CONTINUOUS
OPERATION and ALARM lights,

4-13, Cesium Oven Controller A1l provides power to the
cesiumn beam oven and ‘to Operational Amplifier Assembly
A9

4-14. GATING AND LOGIC
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Figure 4-1. Model 506 1A Simplified Block Diagram
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4-15. The 35061A uses integrated circuits in Synthesizer
Assembly A1, Battery Charger Assembly A2 (Option 0072).
and Digital Divider Assembly A5 (Option 001). 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.

4-16. Logic Symbols

4-17. The symbol shown in Figure 4-2A is for the basic
AND function. This AND gate output is high (H) if all
inputs ure high. The AND gate can have two or more
inputs. The symbol in Figure 4-2D is for the basic OR gate.
This OR gate output is high when one or mere 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 symbal 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 Figusre
4-2C. Thus the small circle indicates inversion. This applies
to both types of gates. Figure 4-2 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.

4-18. In a binary system there are only two states, referred
to us H or L. The 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.
An H state could be logical “one” or “zero.” Thus, positive
logic {logical one) or negative logic (logical zero) must be
clearly specified. However, H must always represent the
more positive level, Figure 4-2 shows four pairs of symbols
that have the same truth tables and can be used inter-
changeably. The same output function can be performed by
what appear to be two different logic symbols. The

4-2

following discussion will show that they are the same.
Therefore. more than one symbol can be used to represent
a particular function.

4-19. DeMorgan’s Theorem and Logic Symbols

4-20. DeMorgan’s Theorem states: A - B=A+Band A +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
cutput 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 4-2J. From DeMorgan’s
theorem. X = A~ B = A + B and the symbol for A + B is the
OR pate with inverted inputs shown in Figure 4-2J. Thus,
the same truth table will work for both symbols, Remem-
ber that the symbol used must describe the logic function
performed. Positive and negative logic differences are
shown in Figure 4-2. When positive logic symbology is used
to represent negative logic furctions, 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,

4-21. SYNTHESIZER ASSEMBLY A1
4-22. General

4-23. Synthesizer Assembly A, Figures 8-8 and 8-9,
generates a 12,631, 771, 6 MHzsignal that is mixed with
9,180 MHz in Harmonic Generator Assembly A4, produc-
ing the 9, 192, 631, 771.6 Hz microwave field which is
applied to the cesium beam tube. Synthesizer output
frequency of 12.631, 771.6 MHz corresponds to zero-UTC-
offset {Atomic Time Scale presently in use).

4-24. Figure 4-3 is a simplified block diagram of Synthe-
sizer Assembly Al. The 5 MHz input signal is first isolated
through Buffer Amplifier Assembly A 3. This signal is then
applied to the synthesizer preset divider circuits. The
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5 Milz is muitiplied by the rational fraction m/n through
the action of the synthesizer. The integer “'n" i3 predeter-
mined and controls the presct digital divider output
frequency; thus, the preset divider output [requency is 3
MHz/n.

4.25, The preset divider is made up of four decades giving a
total dividing capability of 10,000. With each 10,000 count
divider input, there will be one output. With the addition of
the preset capability this divider can be set to divide by any
integer (cxcept 1 through 9, due to presct lime, see Figure
4-4), Since the divider can be set to divide by any
predetermined integer, the system is considered a divide-
by-n preset divider. For example; if the divider were to
divide by 2,000, an 8,000 would be presct into the decade
before the vounting sequence starts, since an 8,000 count 1s
already in the decade from the preset, it will take only
2,000 inputs to get 1 output. Conversely, to divide by
8,000, 2,000 counts are preset into the divider prior to
counting,

4-26. During a normal counting sequence, the input gate to
the divider is closed for 1.8 microseconds so the divider can
be preset, The gate is then opened and the decades divide
the input 5 MHz by the preset ko integer.

4-27. The imteger *m™ i3 determined by the 12.631 ...
MHy, phase locked voltage controlled oscillator. This oscilla-
tor i3 electrically controlled to oscillate at the “m’'th
harmonic of 5 MHz/n. To the synthesizer M = 3451 and N
= 1366 piving an ouiput {requency of 12.631, 771, 6 MHz.

4-28, The preset divider output frequency, 5 MHz/n, drives
a sampling cirewit, This eirevit samples the 12,631, ., MHz
voltage controlled, phase locked oscillator signal, The
filtered sumpler output is a de signal proportional to the
harmonic relationship between the oscillator frequency and
the 5 MHz/n sampler drive frequency. This dc signal
controls the 12,631 ... MHz oscillator frequency, thus

phase locking the oscillator to the corrcot m/n ratio. The
signal sent to Harmonic Generator Assembly A4 is 12.63]
... MHz. It is also available as a test signal at rear pancl
SYNTH output jack,

429. The preset divider receives 5 MHz from A0 end A 13
and provides a 1.8 usec wide pulse ouiput with a 3 MHz/n
repetition rate, The factor n is predetsrmined by hargd-
wiring the preset decades to the number which produces
the zero UTC QFFSET frequency.

4-30. The preset divider (Figure 8-8) consists of an input
gate, Q2-Q3; four preset decades 1C1, Z, 5, and &, oneg-shot
M.V., IC4; NAND gate 1C3; and test point driver Q4. The
input to A1T1 consists of a 5 MHz sine wave from A13. The
input pate, Q2 and Q3, closes for 1.8 usee ag determined by
one-shot M.V. 1C4., With the decade preset to zero, cach
decade divides by ten, thus the overall circuit can divide by
10,000, If the decade hag a number preset into it, the
decade starts its count from the preset number, Counting is
performed on the negative going pulse al pin 8 of the
decade. The BCD inputs and outputs are positive logic.
When the strobe line is low, the counting operation iy
stopped and the BCD inputs are preset in,

Figure 4-3_ Synthesizer Assembly Al
Simplified Block Diagram

PRESET
DIVIDER
=n

5/n

12,63 MKz
SAMPLE

SAMPLER
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431, Considering all four decades as a preset divider, the
“5 putputs of 106, 5, and 2 connect to IC3. Note
however, that only the “1” output of IC1 connects to IC3.
This arrangement allows the decade divider to count 1o
0991, When a count of 9991 is reached, that is, when all
seven inputs of I1C3 are HI, IC3(8) goes low to trigger
one-shot M, V., 104, The time (1.8 usec) from pulse 9991 to
9999 is required to preset the decades. The output of 1IC4
drves four different points:

a. Blocking Oscillator 117,

b. Test Point Driver Q4.

¢, Strobe line to IC1, 2, 5, and 6,
d. Input Gate Q2 and Q3.

4-32, The output to the blocking oscillator is the divider
output, The test point driver is used in selecting C2. The
output to Q3 closes the input gate to prevent the 5 MHz
pulses from entering the decade divider during the time
when the decades are preset. A negative pulse on the strobe
line causes the preset numbers to be entered into the
decades, Figure 4-4 shows the sequence of events for the
divider,

4-33, Capacitor C2 is selected to determine the proper RC
time constant for the one-shot M.V. Since the 5 MHz input
kas a period of 0.2 psec, C2 is chosen to block out 9 pulses
of the input waveform, See paragraph 5-53A for adjustment
procedures.

4-34. The jumper wires program the inputs to preset
decades ICI, IC2, ICS and IC6. For example, IC] input is
programmed for a BCD of 4. IC1 (3) is HE and IC1 {4, 10,
11} are LO. IC] requires positive logic levels at its preset
jinputs, therefore the HI level at pin 3 represents the BCD 4.

4-35. Q1, CR1 and associated cirenitry serve to reduce the
18.7 volts from the regulated supply to a nominal 5 volts
for use as Voo power for the IC's,

4-36. Phase Locked Voltage
Controlled Oscillator

4-37. The phase locked voltage controlled oscillator pro-
duces the 12.631, 771, 6 MHz signal applied to Harmonic
Generator Assembly Ad for mmixing with the 9180 MHz
phase modulated signal. Osciliator frequency is determined
by the bias voltage applied to varactor CR28,

4-38, Prior to phase locking, the 12.631 ... MHz voltage
controlled oscillator (19 and associated components),
oscillates at approximately 12.631 . MHz, dependent on
dc biasing by R7IA-B. Transistor Q21 buffers the oscillator
and drives Q22. The 12.63]1 MHz signal is present at T3
primary and in turn through capacitive voltage divider C33,
€34 at T2 secondary. This is the input signal for the
sampler.

4-39, Transistors Q17, Q18 and associated components are
a trigger blocking oscillator circuit driven by output pulses
from preset divider output gate IC5. This trigger blocking
oscillator in turn drves sampler blocking oscillator Q20 and
associated components. Transformer T2 secondary recetves
40 nsec¢ pulses from sampler blocking oscillator at the 5
MHz/n frequency. These pulses “turn on™ CR36 and CR37
each time they occur, The 12,631 ... MHz signal, also
present in T2 secondary, is very close to the *m™th
harmenic of 5 MHz/n, This “m”th harmonic is sampled at 5
MHz/n rate, filtered by C36, and applied to dc amplifier
(023 to control the voltage applied to CR28. This controls
the oscillator frequency. Therefore, the voltage level at (23
gate determines the ascillator frequency.

4-40. When oscillator frequency is the exact “m™th har-
monic of 5 MHz/n, the input level atl Q23 base will not
change since the filtered de average remains constant, This
holds the voltage on CR28 constant and the oscillator
frequency does not change. 1f the escillator frequency
should change, the input level to Q23 will change, changing
the voltage on CR28, bringing the oscillator back to correct
frequency. When the loop is locked, synthesizer output
frequency is 5 MHz(m/n). The dc control voltage to CR28
is also applicd to Terminal Board Assembly Al7, TP7
(SYNTH).

Figure 4-4. Synthesizer Assembly Al Timing Diagram
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4-41. Transformer T3 couples the synthesized frequency to
tuncd output amplifier Q26, improving signal purity, and
providing two outputs, One output is a 150 mV signal to
rear panel SYNTH output jack for test purposes, the other
is a 300 mV signal applied to Harmonic Generator
Assemnbly A4 for mixing with the modulated 2180 MHz
microwave signal.

4-42, The 12,631 ... MHz voltage controlled oscillator
phase-lock range is Kept narrow Lo prevent phase-locking to
incorrect harmonics. Diodes CR38, CR39, with C40, C43,
RE2, and R84 provide AGC dc feedback 1o Q19 base.

4-43, Transistor Q27 and associated components provide a
synthegizer failure signal to Logic Assembly Al4. During
normal synthesizer operation, Q27 is off and no output
signal results, If the synthesizer loses phase-lock, the input
to Q23 becomes a random ac signal, coupled through C41
to 024 base, amplified in Q24, Q25, and rectified by CR40
and CR41. This rectified signal forward biases CR42 and
turns Q27 “on” scnding a signal to Logic Assembly Al4,
This turns off the CONTINUQUS QOPERATION light. If
blocking oscillator Q20 fails, a signal through CR43 will
turn on Q27 and apply the same signal to the logic circuits.

4-44. BATTERY CHARGER
ASSEMBLY A2 (Option 002)
Figure 8-10

4-45. General

4-46, Standby battery BT1 provides 30 minutes of dc
power should the normal power supply or supplies 1o the
instrument fail, If standby battery power is used, and input
power returned, battery charger circuits charge the standby
bhattery for the correot period determined by battery use
time, The battery charger circuwits disconnect the standby
battery if battery voltage level rcaches +21 Vde, Front
pancl BATTERY light DS3 is an indicator of Battery
Charger Assembly A2 operation. During normal 5061A
operation, the internal standby battery is “trickle” charged.
Whean external power is removed and re-applied, the battery
is “fast™ charged.

4-47. The battery charger operates in onc of threc modes;

4. Normal operation: Front panel BATTERY light off,
Battery Charger Assembly A2 operating as “trickle’ charger
for internal standby battery.

b. External a¢  5061IA power lost: Front panel
BATTERY light flashing. Internal battery furnishing power
to 5061A.

¢. External ac power restored: Front panel BATTERY
light on. Battery charger ““fast” charging internal battery.
Continues to “fast” charge depending on time battery
supplicd power. When “fast” chatge cycle is complete,
BATTERY light will go off.

NOTE

The internal standby battery is fully discharged
prier to shipment from the factory. When the
instrument is initially conpected to ac power,
the BATTERY light will retain on until
internal battery is completely charged (abont
20 hours).
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443, Figure 4-3 is the battery charger block diagram.
Diodes CR1, CR2, CR3, CR4, and capacitor C4 are a fuil
wave rectifier and filter for the battery charging circuwits,
During normal instrument operation, current through series
regulator transistor Q1 is regulated to maintain the internal
battery, trickle-charged. This current regulation iz deter-
mined by R28 and Q14 base-cmitter voltags., Transistor
Q11 is normally biased “off” by Q10 and Q15. Since Q15
is normally “off,” the regulated current through R28
trickle charges the battery and operates the battery
disconnect circuit. When transistor Q15 is turped “‘on,”
Q10 turns “off,” Q11 turns “‘on” to shunt R2E and
increase the charging current for “fast” charge mode.
“Fast” charge current is set by R19. During normal
operation, battery lght control Q25 and Q26 are biascd
“off,” holding the front panel BATTERY light off. All
other ¢ircuits are in a standby state.

4-49, For explanation putrposes, assume the 5061A is
operated by external de supply. When the 5061 A is oper-
ating on external de power and ac line voltage fails, battery
charger cirouits sée no change and remain in their standby
state, When ac ling power is restored the charger circuits
will continue to trickle charge the standby battery. If ac
line power and external d¢ power fail, the internal standby
battery is switched into operation through standbhy power
supply gate circuit in Power Regulator Assembly AlS,

NOTE

When the 5061A is operated with external
standby de power, instrument ac power must
remain connected to charge and re-charge the
interngl standby battery.

4-50. The positive voltage applied at Q92 and Q4 base
cirouits holds the battery charger circuits in their standby
state, This voltage 16 present when ac power or external de
power is applied. Diodes CR&, CR7, CRE, CR%, and
components C4, R12, R13, and CRI3 are an ac sensing
circuit. When ac power fails, the positive voltage is still
present at Q9 and Q4 through CR10 and CR13 from EXT
DC input. When ac and d¢ power fail, the bias at Q9 and Q4
is no longer present, NOR gate Q9 and Q12 opens, and Q4
collector goes “H". This lriggers one-shot circuit Q1, 3,
and Q6 to produce a single negative pulse coupled through
CR14 to 1C2(6), presetting a 1™ into this decade,

4-51. The IC3, 1C5 decade combination forms one input 1o
lagic comparator 1C7, IC8, 109, 1C10, and IC11. Decade
IC2 is the other input, The comparator output, IC7(8),
controls the operation of Battery Charger Assembly A2,
During normal opetation, decade IC2 and decades IC3, IC35,
are get to 0" allowing the logic comparator to sense
coincidence between IC2 and IC5. For each input to [C2,
1C3 must have 10 inputs for the count in 1C5 to equal [C2
When 1C2 and 105 agree, logc comparator eutput at [C7(8)
15 [ L”.

4.532, As mentioned in Paragraph 4-50, when power s
removed from the instrument a 1”7 is preset into 102
upsetting the coincidence between IC5 and IC2, When this
occurs, IC7(E) goes “H™ and remains “H" until coincidence
is again established,

4-3
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Figure 4-5, Baltery Charger Block Diagram
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4-53. Comparator IC7 output 15 applied at Q15 base circuit
to control Q15 collector voltage. Therefore, 107 controls
battery charger opetation through Q13, When Q15 changes
state, three cireuit functions are affected:

a. Transistor Q10 changes state and gets the charging
cirewits for “fast” charge when ac line power i3 returned.
The eircuit remains in “fast” charge until Q15 returns to
normal state,

b. Transistor Q5 changes state and starts the timing
oscillator, The oscillator will oscillate until Q15 returns to
normal state.

<. Battery light contrel circuits are activated and front
panel BATTERY light flashes on and off until Q15 returns
to normal state,

4-54, Timing Oscillator

4-55, When transistor Q15 chanpges state, Q3 is switched
“off' to start the timing oseitlator. This circuit producesa
positive trigger pulse every 13 minutes until 15 returns to
notrmal state. Unijunction transistor Q2 acts as 2 relaxation
oscillator causing a switching action on Q8. Each time Q8 is
triggered, C7 step-charges until the charge voltage is

4-6

sufficient to turn “en” Q13. When this occurs, C7
discharges through Q13 to form the positive output trigger
pulse, The time required to charge C7 tothe correct voltage
level is 13 minutes., The output trigger is applied to shaping
amplifier Q17-Q18 and NOR gate Q9, Q12,

4-36. Shaping amplifier Q17, Q18, and assoclated com-
ponents amplify and shape the input trigger so the signal
applied to 1C3(8) is a positive input count pulse. The other
oscillator output togger is applied to NOR gate Q12 base
cireuit, This signal changes amplifier Q22 state, forming a
positive input count pulse to IC2(5). Each time the timing
oseillator triggers, 1C2 receives a count pulse (if NOR gate
Q9. Q12 is open). The NOR gate remains open until ae line
or external dc power is restored.

4-57. Battery Bisconnect

4-58. Transistors Q19, Q20, and associated components
form a low-voltage-sensing circuit, If standby battery
voltage drops to +21 volts, relay K1 disconnects the battery
to prevent battery damage.

4-59, When external power is returned to the 5061A, NOR
gate Q9, Q12 is closed by the voltage applied to Q9 base
circuit. This same voltage is applied to battery light control




IC2 causing front-panel BATTERY light to remain on. With
NOR gate Q9% Q12 closed, decade counter IC2 no longer
receives count pulses from the timing oscillator. Howsver,
decade counters 1C3, ICS continue to count pulses {rom the
timing oscillator.

4-60, The battery charging circuit, having been preset for
“fast” charge described in Paragraph 4-48, fast charges the
battery for a period dependent on the number of pulses
sent to M2, The battery continues to “fast™ charge, IC3,
IC5 continue to count until the total count in IC3 equals
{the count in FC2, The time required for this coincidence to
ooeur 15 about 10 times the time required Lo daecumulale the
same gount in 1C2, Mimimum charge time 8 about 120
minutes.

4-61. Logic Comparator

4-62. Integrated circuits IC8, 1C9, IC10, and (C11 opera-
tions are similar. Therefore, only [C11 will be discussed,
Each output pin of 102 and 1C5 is conpecied to 4 NAND
gate so that ping ] are connected to 1C]1 input, pins 8
connected to [CLO input, pins 7 connected to 1C9 input,
and pins 6 connected to 1CE inpul. Each of the IC outputs
are conneeted Lo NAND gate IC7. All inputs to IC7 (pins 9,
10, 11, 12, and 13) must be “H” for coincidence to oceur.
If any input remains L7, 1C7 output state is “H™, During
normal instrument operation, the output state of 107 is
“L, Figure 4-6 shows the internal IC functions between
102 and 105 applicd to IC11 and this oulput applied to
1C7. AlL other 1O inputs to 107 are similar,

4-63, Assume identical outputs from IC2(1) and IC5(1} are
applied 1o ICTI(] and 10). Pin 1 input is inverted through
amplifiee A and applied s one input to NAND gate B, The
other input to NAND gate B is & complement pulse from
G50 to ICTI(1), Since NAND gzate B has opposite
signatls at the input, the output applied to IC7(12) is “H™,
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The input to IC11(10) is inverted through amplifier B and
applied as one input to NANI} gate A. The other input to
NAND gate A is 2 complement signal from 1C2{1). NAND
gate A has opposite sighals at the input so that the output
applied to 1C7(13) is “H™. When this occurs, IC7 senses
coincidence between IC2(1) and IC3(1). Only if both
inputs to IC11 are the same will IC7 inputs be “H”. When
all IC7 inputs are “H” the NAND gate output will be L™,
This “L” signal at IC7(8) will return the battery charger
circuits to normal operation (standby),

4-64, When [C7 changes to the normal L™ operation state,
Q15 18 cut off. This transition triggers coincidence onc-shot
ICL, applving a reset signal Lthrough an amplifier in 1C7 to
decades 1C2, 1C3, and [C5 resetting them to “07, With Q15
cut off, Q10 switches the charging eirewit 1o trickle mode,
Transistor Q13 also changes Q5 stale, stopping the liming
oseillator, Inputs to battery light contrel return (o normal,
turning off front panel BATTERY light, indicating Battery
Charper Assembly AZ has returned to normal standby
condition.

4-65. Battery Light Control

4-66. Figure 4-7 is a simplified schematic of the battery
light control circuit. During normal operation an “H" signal
15 applicd to 1C4(1), inverted to “L7, and applied to NOR
gate [Ce(3). The other NOR gate input is an ““H" signal {rom
015 collector. With an “*H™ and “L” signal present, the
output at ICE(6) 18 “L" and Q26 is held off, The “L™ signal
at 1C4{7) will not start the multivibrator and (25 is held
off, With Q25 and Q26 held off, front panel BATTERY
light is off.

4-67. With ac power removed from the instrument, the
input at IC4(1) and 1C&(3) go “L™, 1Ca(3) goes “H” and
[C6(6) output remains “L™ holding off Q26. However, the
“LY oat IC4(2) 1s inverted to “H™ starting the multivibrator.

Figure 4-6, Logic Comparator
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Figure 4-7, Battery Charger Light Control
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Transistor Q25 base circuit is alternately biased “H" and
“L* at the multivibrator frequency, alternately switching
one side of front panel BATTERY light *‘L”, turning the
light on and off. This continues until ac power is restored.

4-68. When ac power is returned, IC4(1) goes “H" but the
signal at IC6(5) remains “L” until battery “‘fast’” charging is
complete. The “H” at IC4(1) is inverted and applisd to
1C6(3). The output at IC6(6) goes “H” causing Q26 to
change state, holding front panel BATTERY light on, The
“L” at [C4(7) turns off the multivibrator, When the battery
has completely recharged, the signal at NOR gate 1C6(5)
goes “H”, normal operation is testored, and the BATTERY
light is off,

4-69. Reset and Preset Relaxation Oscillators

4-70), When the 5061A is shipped with Option 002 or 003,
the standby battery is discharged. The reset and preset
cscillators reset the decade cireuits to 0™ and preset a “9"
into decade counter IC2. This allows the charging circuits
to “fast” charge the interpal standby battery for approxi-
mately 20 hours (maximum charge time). The full re-charge
cycle will also function if relay K1 disconnecis the standby
battery from the circuit because of low battery voltage, or
if the battery is disconnected by switch 38.

4-71. Before initial operating power is applied to the
5061A, SCR2 is off. This silicon switch will turn on 3
seconds after power is applied to the instrument, thus
turning off the 3-second reset oscillator. The time required
to turn on the silicon switch is determined by C12. With
SCR2 off, Q24 applies a reset signal to 1C7(2). The signal at
IC7(6) resets decade counters IC2, ¥C3, and ICS to “Q".
When C12 charges to the conduction point of Q23, SCR2
turns on, turning off Q24, removing the reset pulse,

4-72. The preset oscillator functions the same except Cl11
in Q21 gate circuit produces the necessary time constant to
hold SCR1 off for & seconds. The preset pulse is present

4-3

during reset time but will not affect the decades until the
reset oscillator circuit turns off. With the reset oscillator
off, the preset oscillator remains on 3 additional seconds,
setting a “9" into IC2(6, 1). When C11 charges to the
conduction point of Q21, SCR1 turns on, turning off Q16,
rermoving the preset pulse. Integrated circuit EC2 causes the
battery charging circuits to “fast” charge for approximately
20 houts. Thiz same sequence will occur if relay K1
disconnects the battery from the circuit due to low battery
voltage, PR

o

NOTE

When it is necessary to remove all power from
the 5061A, disconnect the ac power cord from
the ac source and press battery disconnect
switch 88. When ac power i connected, the
baitery charging cireuits will *fast”” charge the
internal standby battery for 20 hours, If the
internal standby battery ig fully charged, this
additional 20 hour “fast” charge may damage
the battery. To inhibit the 20 hour charging
¢ycle, momentarily connect a shorting strap
between A2TPS and chassis, resetting all
decades to <07,

4-73. MULTIPLIER ASSEMBLY A3
4-74. General

4-75, Multipier Assembly A3, Figure 8-11, provides a
stable, spectrally clean, 300-milliwatt, 20 MHz signal to
Harmonic Generator Assembly A4 and an isolated 5 MHz
signal to Buffer Amplifier Assembly A13. The § MHz signal
from Quartz Oscillator Assembly A 10 is applied through I35
to A3 for multiplication and to the 5 MHz isolation
amplifier. Prior to multiplication, the 5 MHz2 is modulated
by 137 Hz from Fhase Detector Assembly A 8. The modu-
lated 5 MHz is doubled to 10 MHz, tiipled to 30 MHz, and
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tripled again to 90 MHz. Isolation amplifier (2 provides a
50 ohm, 5 MHz source to drive Buffer Amplifier Assembly
Al3.

4-76. Phase Modulator

4-77. The phase modulator circuit consists of CR2, C10,
C12, and L2. A 5 Mz signal is applied through J2, R3, and
C3 to Q1 base. A second signal, at 137 Hz, is applied
through Ji, R13, and R20 to Q1 collector circuit, Varactor
CR2, coil L2, and capacitor €12 form a resonant circuit at
3 MHz When 137 Hz is applied to this tuned circuit, the
capacity of varactor CR2 varies at 137 Hz and phase
modulates the' 5 MHz ‘sipnal. Diode CR1 and resistor R 13
establish d¢ operating voltage for CR2. in addition to
amnplifying the input 5 MHz signal, Q1 isolates the 5 MHz
modulated signal and prevents fesdback to Quartz Oscilia-
tor Assembly AlQ. Breakdown diode CRS5 establishes a
+7-volt reference for the bases of Q1, Q3, Q4, Q6 and Q9.

4-78. Balanced Doubler

4-79. The 5 to 10 MHz balanced doubler circuit receives
modulated 5 MHz through Cl14 to Q4 base. Amplifier Q4
drives T2 primary at 5 MHz. Transistor 04 is a class A
amplifier and C17 tunes T2 primary to 3 MHz Gain
stability is provided by nepative feedback through R23.
Ferrit¢ bead E2 suppresses parasitic oscillations., Trans
former T2, diode CR3-CR4, form a full-wave rectifier
which supplies 10 MHz pulses through €372 to the 10 MHz
filter cireuit, Inductor L9 provides a current return path for
the diodes.

4-80. 10 MHz Filter

431, Transistor Q6 is connected as 4 common-base ampli-
fier and matches the low-impedance balanced doubler
citcuil to the high-impedance double-tuned 10 MHz filter
cireujt, Components C34, R30, L12, C36, L14, and C38
form a double tuned 10 MHz filter. Capacitor C40 provides
high impedance coupling between the filter and the 10-30
MHz tripler input.

4-82. 10 to 30 MHz Tripler

1-83. Transistor Q9 amplifies the filtersd 10 MHz signal for
< MHz tripler circuit drive. Negative fecdback for gain
itability is provided by R34. Resonant circuit L18, C48 in
™9 collector circuit is tuned to 10 MHz and provides
ximum signal to the tripler circuit. Diodes CRE, CR9,
wid the two RC networks R36, C49 gnd R37, C50 generate
.0 MHz pulses which are optimum for 3rd harmonic.
Capacitor C51 and inductor L20 are tuned to 30 MHz and
lect this harmonic for amplification and filtering,

4-84. 30 MHz Filter

4-85. Transistor Q3 is connected as a common-base 30
MHz amplifier and provides impedance matching between
the low-impedance 30 MHz tripler circuit and the high-
impedance double-tuned 30 MHz filter circuit. Components
C15, L3, C18, L4, C21, and €23 form the double-tuned 30
MHz filter, Inductor L5 provides a dc¢ return for Q5 base
circuit,

4-86. 30 to 90 MHz Class C Tripler and Filter
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4-87. Transistor Q5 is a class C tripler with gain controtied
by feedback through Q7. Transistor Q5 conducts pulses of
current that are rich in 3rd harmonic content. The 90 MHz
third harmonic iz filtered by double tuned circuit €24, L7,
C28, €30, and L10. The filtered 90 MHz signal is applied
through C32 to base circuit. Inductor L11 provides a de
retusn for Q8 base.

4-88, Output amplifier Q8 amplifies the 90 MHz from the
90 Mz fiiter circuit. Tuned circuit L135, 43 provide
additional filtering. Variable capacitor C44 is adjusted to
match Q8 output impedance to a 50 ohm load. Capacitor
C45 provides & 90 MHz sample to diodes CR6 and CR7 for
rectification. The omitter current of Q5 is controlled by
Q7. The base current of Q7 is the difference between the
current through R31 and diodes CR6 and CR7, Feedback is
such that as output level increases or decresses, current
through CR6 and CR7 is about cqual to current through
R31 Resigtor R31 is factory selected to set the 90 MH=z
output at 3.9 volts into 50 ohms,

4-89. 5 MHz Isolation Amplifier

4-90. Isolation amplifier Q2 and associated components
provide an unmodulated 5 MHz output sighal theough J3 to
Buffer Amplifier Assembly A 13, Transformer T1 isolates
the 5 MHz signal from external variations and provides a
low impedance output to drive buffer amplifier circuits,

4-31. HARMONIC GENERATOR
ASSEMELY A4

4-92. Harmonic Generator Assembly A4, Figure §-12,
receives a phase modulated 90 MHz signal {rom Multiplier
Assembly A3, ¢ 12.63..... MHz signal from Synthesizer
Assembly Al, and generates the 9192.63, .. MHz phase
modulated microwave field applied to the cesium beam
tube, The heart of this harmonic generator is step recovery
diode CR2. The conductivity of this p-n junction device,
during reverse recovery, approximutes a step function, The
transition from reverse conduction to cutoff occurs in
approximately 0.1 nanosecond. This results in high-order
harmonics with greater efficiency than conventionul non-
linear harmonic generators.

4-93. The phase modulated 90 MHz signal is applied
through J1 to Harmonic Generator A4, Resistors R3, R4,
and R3 form & 3 dB matching attenuator to isolate diode
input impedance from multiplier output impedance,
Capacitors €6, C7, C8, Cl1, Ci2 and inductor L3 are a
pirmatching network for the 90 MHz signal, Transistor Q1
and asgociated components provide a low impedance
biasing voltage with R2 setting the bias level for CR2.

4-94. The 12.63. ... .. MHz is applicd to CR2 bias voltage,
The resultant CR2 output is a phase modulated, multiple
harmonic signal, including 2180 MHz {102nd harmonic of
90 MHz} and associated 12.63... MHz sidebands, The
fitter cavity, a high “Q" transmission type, selects the 9180
MHz+ 12.63... MHz upper sideband and applies this
9192.63 ... MHz microwave signal to Cesium Beam Tube
Assembly A12, Resistor R1 is adjusted for optimum
sideband presence at CR2 output. Inductor L] and capaci-
tor 5 form a parallel resonant circuit preventing 90 MHz
from feeding back to Synthesizer Assembly Al. Test point
A4TFP1 is used for setting the step recovery diode bias

4-9
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point, Transistor Q1 collector putput is a do volluge applied
to CIRCUIT CHECK meter for front panel MULT biag
fnonmitoiing,

4-95, Front panel input jack, designated ZEEMAN MOD
INPUT, allows application of a low fregquency to the cesium
beam tube causing atomic transitions at field-dependent
hyperline [requencies. This permits accurate magnetic field
{*C" Field) adjustment within the beam tube.

4-96. DIGITAL DIVIDER ASSEMELY AL
{Tume Standard Option 001)

4-97. General

4-98, Digital divider eircuits provide one pulse-per-second
output ticks available at front and rear panel 1 PPS BENC
output jacks. The divider drive is an internally connected,
1 MHz signal from Frequency Divider Assembly A6, TIME
DELAY, six thumbwheel, decade switch S1A-F (located
under top access door) provides 1 pusec to | sec delay
gontrol of the output tick. A 0-1 psec TIME DELAY
adjustment allows delay control over any 1 gscc portion of
the TIME DELAY thumbwhec] switch setting,

4-99. The time standard optien includes a mechanical
clock movement indicating time in hours, minutcs, and
seconds, FAST and STOP pushbuttons on the divider
module (Figure 3-7) permil setting the clock movement to
the nearest second. Hours and minutes are mechanically sel.
SYNC pushbutton (Figute 3-7) allows the digital divider Lo
be automatically synchronized within 9 to 11 usec of an
externel reference input pulse. This external reference must
be greater than +5 V with a rise time of less than 0.05 usec.

4-100. Figure 4-3 i5 4 sitmplified block diagram of Digital
Divider Assembly AS. Five sub-gssemblies make up thoe
overgll assembly:

i, Al5A1 Power supply and | PPS output.
b, ASAZ2 Master clock.

:. AS5A3 Preset clock,

. A5A4 Switch cireuit,

ASAS Interconngcting board.

NOTE

Reference designators in  Paragraphs 4-101
through "4-141 are abbreviated; for complete
reference designators, add prefix “A3™ to
reference designators used,

4-101. The input drive signal from Frequency Divider
Asscmbly A6 i3 applicd to an input filker and shaping
network; then to the gated ! MHz multivibrator. Multi-
vibrator output is applied to the following stage (1 MHz
clock drive multivibrator) and to preset clock output logic
gates A3IC2 and A3IC12B. This signal is the gated output
pulse.

4-10

Figure 4-%. Digital Divider A5 Block Dizgram
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4-102, The negative transition of AZ2IC2 output pulse
triggers A2IC3 to produce negative 150 nsec 1 MHz pulses
supplied to master clock and preset clock as count pulse
inputs,

4-103, The master clock produces a 1 PPS 100 msec
output master tick that resets and presets the preset clock,
Six decade dividers make up the master clock. The master
tick triggers the reset one-shot which triggers the preset
one-shot. During reset and preset time, NOR gate A3IC17B
holds the preset clock input circuits closed for the preset
and reset period.

4-104. The preset ¢lock produces 2 1 PPS, 1 psec pulse,
adjustable in phase from 1 usec to 1 sec depending on the
thumbwheel switch settings. This output pulse is sent to the
output logic gates togsther with the gated 1 Mz signal
frem AZIC2. When coincidence between these two pulses
occur, a 130 nsee output pulse at 1| PP3S is applied to output
blocking oscillator A1Q7-Q8%. The varable delay circuit
allows delay control over any 1 usec portion of the .1 psac
to 1sec time delay produced by the thumbwheel leECh
setting.

4-105. Blocking oscillator output is amplified and applied
to front and rear panel 1 PPS BNC output jacks. The same
output pulse from the preset divider logic circnits is applied
to clock movement flip-flop circuits through AlQll Q12
for mechanical clock movement,

4-106. The mechanical ¢lock movement can be set to the
nearest second with FAST and STOF pushbuttons located
under the top cover access door. When the FAST button is




depressed, the second hand advances at a rate 10 times
faster than normal, The STOP button, when pressed, will
stop the movement until released.

4.107, Thg SYNC pushbutton allows Digital Divider
Assembly A5 to be svnchronized to an external input
reference pulse applied at rear panel SYNC inpul jack, This
reference pulse is applied to AZIC2 which synchronizes the
master clock within 9 to 11 psec of the external reference.
The pushbutton must he depressed for at least 1 sccond,

4-108. Input Filter and Shaping Circuits

4-109. The | MHz input signal from Fregquency Divider
Assembly A6 is applicd through A2R1 and A2C2 (Fig-
ure #-15) 1o input amplifiers A2Q1 and A2Q2. Diodes
AZCRI-AZCR2 limit the input signal level, Capacitor A2C4
tuncs A2T1 primary for 1 MHz. The input signal is
amplified by A2Q2, coupled to AT secondary, and
applicd to a high “Q™ 1 MHz filter (AZR9, A2R12, A2CE,
AZCT7, AZCE, A2C9, AZLI, A2L2, A2ZL3, and A2Y]) to
suppress unwanled signals, The spectratly clean 1 MHz
signal is then apphed to shaper amplifiers A204 and A2Q6
which square the 1 MHz for application to pated 1 MHz
multivibrator AZIC2(9).

4-110. Gated 1 MHz Multivibrator AZI1C2

4-111. Integrated citewit A21C2 produces a 1 MHz, 150
nsee, positive pulse applied to I MHz dlock drive multivi-
brator A2IC3(?) and to preset clock output NAND pates
AZIC2(1Y - AZIC12B(9). When proper pate sequencing
ocours, AZIC2 output pulse is gated through A3IC2C or
A3IC12B (Figures 4-10 and 4-11) to ] psec variable delay
multivibrator A4ICI(1) and output tick blocking oscillator
A1Q7-Q8, to front and rear panel | PPS output jacks.
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4-112. Clock Drive Multivibrator A21C32

4-113, The } MHz clock drive mv s triggered by the
negative transition of A2IC2 output pulse, producing
negative ] MHz output pulse at A2IC3(7) delayed by 150
nsec. This pulse is the count pulse input for the master
clock and preset clock.

4-114. Master Clock Divider

4-115. The mauaster clock divider is a six decade divider
producing a negative, 100 msec, 1 PPS output, This master
lick controls the preset clock divider 1 PPS output phase.
sinee all devades are identical, only A2Z11CG (Figure 8-15)
will be discussed. Figute 4-2 shows AZICG timing diagram.

4-116. Normally, decade dividers are allowed o fill until
the count cycles to “0" at which time an oulput pulse is
applied to the next decade. Thus, for cach 10 inputs, 1
output pulse is applied to the next stage, However, this
technigue introduces error duc to decade cycling time and
decade temperature sensitivity, This error is gecumulative
through a divider chain and, with 6 decades, could amount
to 48 much as I psec. The technigue used in the master
¢lock  divider reduces this error to less than 100
nanoseconds.

4-117. An “H” input pulse at A21C6(5) it neoessary tor the
decade to divide; therefore all count inputs to the inverter
A2IC4A(1) must be “LY. When the decade is at =07,
voliage levels at pins 6, 7, 8, and 1 are “H” and output
NAND pate AZIC12A(6) will be “L", applying a ““L™ count
pulse to the following decade inverter. If any input signal to
the NAND gate 15 “L7, the following decade inverter will
receive an “H” which will not count.

Figure 4-9, Decode-Divider Timing Diagram
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4-118 1 MHz *“L” pulses are applied to A2IC4A(1),
inverted and applied to the divider. As the count progresses
within the IC, pins &, 7, 8, and 1 will change from “H” to
“L™ at various counts shown in Figure 4-9. When the tenth
count pulse is applied to A2IC&(5), the divider cycles to
“OM AACH(6, 7, 8, and 1) place an “H” at AZIC12A(1, 2,
4, 5). However AZIC12A(6) is still “*H" because the same
pulse cycling the decade to “0" places an “L™ through
A2CR6 to the NAND gate, holding it closed, When this
- pulse goes “H", the NAND gate applies an “L” to the
following decade input inverter as a count pulse. This state
will remain until the next “L” count pulse, *“17, is applied
to A2IC4A(1). A2IC12A(3) goes “L”, closes the gate and
ends the “L" input to the following decade input inverter.
Since the actual output pulse was not processed through
the decade, delay due to the decade is eliminated,

4-119. This process is repeated through the five remaining
decades with the final cutput master tick, 1 FPS, 100 msec,
negative pulse applied to the following preset clock divider
and associated circuits.

4-120. Reset and Preset One-Shot Circuits

4-121. Figures 4-10 and 4-11 show typical timing for
Digital Divider Assemnbly A5. The | PBS master clock tick
triggers reset one-shot A3IC15 producing complementary
1.3 usec pulses at pins 7 and 10. The “L” signal at pin 7
drives reset amplifiers A3Q7, Q9 Q11, and decade control
NOR gate A3IC17B. This resets A3IC3, 1C4, IC5, IC6, IC7,
and IC8 to “0". During the decade reset time, A3IC17B(7)
output holds all decade input NAND gates closed to any
input count. Each time the reset one-shot is triggered a 1.3
usec ““H” signal is also placed at NAND gate A3IC12EB(10).

4-122. When the 1.3 ysec pulse at A3IC15(10) goes “L", it
triggers preset one-shot A3IC16, The output at pin 10 is
inverted by A3Q8, A3QI10, and A3Q12 applying a 0.5 usec
“L™ preset pulse into the thumbwhee! switch to preset the
desired time delay into the preset clock. The same signal at
A3SIC16(10) canses NOR gate A3IC17B(7) to remain “L"
an additional 0.5 usec which holds the decade input NAND
gates closed to any input count. The preset clock decades
are now reset and preset,

4-123. Preset Clock Dividers

4-124. 5ix adjustable decade dividers make up the preset
clock divider. The dividing scheme allows division by any
integer between 1 and 108 by simply setting TIME DELAY
thumbwheel switch S1A through S1F. This adjusts the
divider output phase from 1 usec to 1sec. The phase
adjustable output pulse isa ) FPS, 1 usec, “L" signal sensed
at 9's detector NAND gzate A3IC12A(6), applied to inverter
A3Q6 and gate-around one-shot A3IC13(9). Figures 4-10
and 4-11 are typical timing diagrams. Figure 4-13 shows
preset clock decade A3IC3 and associated components.

4-125. The standard decade divider provides one output
pulse for each 10 input pulses. Preset divider A3IC3
provides an output pulse through NAND gate A3ICOA to
s detector A3ICI2A(S) and to the following decade when
the preset count and input count total “9" (input to
fellowing stage occurs at 8" and continues through “97).
Figure 4-12 shows a standard decade counting diagram such
as A31C3.

4-12

4-126. When the decade count is “07, all binary outputs
are “H™ but as the count progresses, levels at pins 6, 7, 8,
and ! change state depending on the number of pulses into
the decade. At the count of “9" pins 1 and & are “L”
(representing *97) and pins 7 and & are “H". The next
input pulse 10”7 will cycle the decade to “{" and the
count beging again,

4-127. To change the decade to a divide by 2 divider; when
the decade state is “0” (pins 6, 7, 8, 1 “H""} and before any
input signal is applied to pin 5, pulses are applied to pins 6,
7. and & drving them “L”. The decade state is “7" before
any input signal is applied. The first 2 input pulses cause
pine 6 and 1 to go “L” and a “9" is sensed at the output
IC9A(3, 5). Thus with only two inputs there is an output or
divide by 2 action.

4-128, The preset clock divider chain may be set to divide
by any integer from 1 to 106 by setting the complement 9
into the decades prior to the counting sequence. This is
done automatically by TIME DELAY thumbwheel switch
S1A through F. Whatever time delay is set on the switch,
the complement “9" is set into the preset clock dividers
prior to counting.

4-129. Assume a 1 psec delay 15 set on the thumbwheel
switch; this presets 999998 into the dividers (switch setting
is 000001). Figyre 4-10 shows the timing diagram for this
switch setting. When the master clock has completed its
counting sequence, the master tick output triggers the reset
and preset circuits in the preset divider section, During reset
and preset time, preset divider decade inputs are held
closed. During preset time, 999992 is set into the decades
viz the thumbwheel switch and “H™ signals are preset at
A3IC12A(2, 3, 1, 4). However, this gate will not change
state since an “L™ is present from A3IC2A(6) (this decade
has the count of “8"), The first decade receives the first
count pulse causing A3IIC9A(6) to go “H”, which causes
A3IC12A(6) to go “L” until the next input pulse to
A3ICIA(13), 1 usec later. The 1 psec L signal is inverted
by A30Q6 and applied as an “H” to NAND gate A3IC2C(2).
The next gated 1 MHz output pulse from AZIC2 will also
place an “H” at A3IC2(1). This causes the gate to change
state and apply an “H" signal through NOR gate A3IC2D
to 1 psec variable delay mv A4IC1(9).

4-130, If a delay of 2 psec is desired, the sequence of
events is the same except 999997 would be the preset input
information, Instead of the first pulse into A3IC3(5)
causing A3IC12A to change state, the second pulse canses
the state change, thus the pulse applied to | usec variable
delay mv is changed in phase by an additional microsecond.
This same. sequence of events occurs for all switch settings
except 999999,

4-131. When 999999 (Figure 4-11) is set on the thumb-
wheel switch, no preset information is set into the dividers
and they divide by 109. When this ocours, the preset divider
and master clock are dividing by the same number. The
dividers reach a count of 999999 and & small pwlse is
produced at IC12A(6), This pulse triggers gate-zround
one-shot A3IC13, producing an “H™],] usec pulse applied
to A3ICI2B(12). When the master tick goes *L7,
A3IC12A(6) goes “H™, and the reset gne-chot is triggered,
This places another “H* at NAND gate A3IC12B(10), With
2 “H” '3 present, the next gated | MHz pulse will gate
through this NAND gate, providing an input pulse to 1 usec
variable delay mv A4IC1(9} through NOR gate A3IC2D.




Modcl 5061A
Theory

1 o A A T R0 00 A i LT A o L T

Timing Diagram Thumbwheel

Switch Set 999999

Figure 4=11,

IC2 {10)
GATED 1 MHz
13147}

1 M#z BRIVE
1C16 {(10)
1c12a (8)
113

ABAZ

Timing Diegram Thumbwheel

Switch Set 000001 & 000002

Figure 4-10.

GATED 1 MHz
1 MHz DRIVE
IFPS TICK
1C124 {8}

TWSET
(000002 )

TW SET
(0000 1}

ABAZ
2 o)
ABAZ
IG3{7)
AEAD
IC148 (B}
ABAD
WG (100
PAESET
AGATZ
G124 (6}
ABAZ




Model 5061 A
Theory

Figure 4-12, Timing Diagram (Typical 1C Decade)

4-132. The output pulse is also applied to inverter A3Q13,
amplified by A3Q15, and applied to clock movemeni
flip-flop A1IC1. This flipflop drives amplifiers A1Q11 and
Q12 which in turn drive the clock movement, When STOP
pushbutton is depressed, A3Q15 collector is grounded. This
stops the clock, When FAST pushbutton is depressed, the
input pulses to final preset divider A3ICB(5) are applied
through 51 to A3Q 14, These pulses are 10 times faster than
the 1 PPS clock drive and cause the mechanical clock to
increase its specd by 10,

4-133. Digital Divider Assembly A3 can be synchromized to
an external pulse by pressing SYNC pushbutton 52, This
allows the external pulse to trigget sync one-shot AZICT,
resetting the master clock to “0" and holding the input to 1
MHz gated one-shot | M.V. for 7.3 microseconds. At the
end of the 7.3 usec period the counting sequence will start,
Resistor AZR16 and capacitor A2C10 are adjusted for the
7.3 psec period.

4-134. Output Circuits

4-135. The phase adjustable 1 PPS output pulse at
A31C2D(6) iz applied to varable delay one-shot AHCI(D),
The output, A4IC1(10), is adjustable from O to 1 usec by
A4C2 TIME DELAY adjustment, The circuit output is
applied through AI1C12 and AICRIS to output tick
blocking oscillator A1Q7. The blocking oseillator output is
applicd through emitter followers A1Q9-Q10 to front and
rear panegl 1 PPS BNC output jacks. This output is a ! PR3,
20 upsee, +10V pulse,

4-136. Inverter Power Supply

4-137. The power inverter supplies the low voltage, high
current required to operate the integrated circuits in Digital
Divider Assembly AS5. The power supply has +4.2 Vdc and
+13,3 Vdc supplies. Transistors A1Q1 and A1Q2 provide 2
2 kHz pulse input through A1T] to the two supplies.

4-138. +4.2 Vde Supply

4-139. Diodes AICR2-CR3 and capacitor A1C6 are a full
wave rectifier and filter. The unregulated voltage is applied
to serics regulator A1Q5. Differential amplifier A1Q4 and
A1Q6 sense line variations comtrolling driver A1Q3, Dif-

4-14

ferential amplifier reference is applied from the +13.3 volt
supply. Potentiometer A1R3 adjusts the +4.2 Vdc level.
Capacitors A1C17-C18 provide additional filtering.

4-140. +13.3 Vde Supply

4.141. Diodes AICR4, CRS5, CR6, and CR7 are a full wave
bridge rectifier, Components A1C7, A1C9, A1C11, A1R4,
and A1RY are the supply filter, Breakdown diode regulates
the +13.3 volt supply. Components A1C13, AlC16,
AlRIL, and A1L2 prevent output tick blocking oscillator
pulses from feeding back into the supply.

Figure 4-13, Preset Divider
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4-142. FREQUENCY DIVIDER ASSEMBLY AG
4-143. General

4-144. Frequency Divider Asscmbly A6, Figurc 8-17, is a
regenerative divider, supplying front and rear-pancl output
jacks with 1 MHz and 100 kHz signals. Divider start
selection is by {front-panct DIVIDER MODE switch. Two
positions may  be sclecled, AUTO START or START.
DIVIDER MODE switch is a momentary on-off-on type.
The switch is spring loaded in the START position and
teturns Lo off when released. If the dividers stop, they will
nol re-slarl unless DIVIDER MODE switeh is set to AUTOQ
START or momentarily set to START. When the 50614 is
used for time keeping, START paosition is normally used.

4-145, Two divider circuits make up Freguency Divider
Assembly A6, The | MHz divider supplies 1 MHz to the
100 kHz divider, 1 MHz to front and rear-panel output
jacks, and to Digital Divider Assembly AS (Qption 001).
The 100 kHiz divider provides 100 kHz to front and
reat-pynel 100 kIlz output jacks. Both divider circuits
provide output level indications lo front-panel CIRCUIT
CHECK meter M1.

4-146. 1 MHz Divider

4-147. The 1 MHe divider is a regenerative divide-by-3
circust followed by an amplificr stage. This assembly
includes signal-sensing logic cirguitry 10 control the divider-
sturt cireuits, Assume the 5 MHz signat from A 10 Oscillator
Aszsembly is present al the divider circuit input, but the 1
MHz output has not started. Producing the 1| MHz outpul
requires & 1 MHz signal at the base of X4 Multiplier Q4
(this 1 MHz signal iz derived from the oulput signal once
the divider starts). Prior to divider start, the required 1 MHz
signal 15 obtained by converting the tuncd-amplifier circuit
of Q6 into a 1 MHz oscillator by feeding a signal from its
oulpal back o ils input through field-effect transistor Q5.

4-148, The 5 MHz signal input to A6 is amplified by QL.
Capacitive voltage divider €5, C6 couples a portion of 1
ocutput to the start-circuit detector stage of CR1, CR2, Q2,
and Q3. With the START/AUTQ-START switch complet-
ing a signal path to Q3 bhase with this switch in either
position, the detector stape biases ()5 “on” to complete the
feedback path for Q6 which then oscillates at 1 MHz.

4-149. Muitiplier stage Q4 converls | MFz al its base to 4
MHz in its tuned colleetor cireuil. The resulting 4 MHz
mixes with the input 3 MHz from T1 in mixing diode CR4,
The parallel resonance of L2 and C11 tuned to 1| MHZ7,
traps #ll undesired frequencies in the mixing product, The
remaining 1 MHz couples to Q6 to complete the regenera-
tive feedback path. Sustained regenerative oscillation pro-
duces 1 MBIz which is amplified by Q8 and Q9. This | MHz
output is also rectified by CR7 and filtered by C28, B35,
and C29 for a d¢ output to the 1 MHz position of the
CIRCUIT CHECK meter.

4-150. The 1 MHz output also couples to the start-circuit
detecloer stage of CRS, CRG, and Q7 which sends a do start
sigriul 1o starl amplificr Q3 for pulomatic starl aclion with
the START/AUTO START switch at AUTQ START.

4-151. 100 kHz Divider
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4-152, The 100 kHz divider consists of a tuncd | MMz
input amptifier Q10Q, an integrated circuil decade-divider
IC1 and a tuned cutput amplifics, Low pass filters and traps
are used to shape the LC, divider outpui and Lo reduce
harmonic distortion. The filtered signal drives a tuned
amplifier which provides the 1 Vrimy sine-wave oulpul. The
I MHz input sigaal from AG(QE) is amplificd by Q10 and
saturating transislor amplifier Q13. Decade divider IC]
provides a symmetric 100 kHz square wave at 100](132),

4153, The divided output is amplified by Q14, Q15, and
Q16 and is available as the 100 kHz output to J2 and J4. A
portion of this output is rectified by CRY, filtered by U448,
K60, and displayed on front-panel meter at the 100 kHz
position, The | MMz input signal is also coupled through
emitter-follower Q11 and provides the 1 MHz signal to AS
Digital Divider,

4-154. AC AMPLIFIER ASSEMBLY A7

4-155. AC Amplifier Assembly A7, Figure B-1¥, is & low
noise, narrow-band, high-gain amplifier. This amplifier
receives a low-leve] signdl from cesium beam tube electron
mulitiplier and provides an ac voltage, proportional to the
amplitude and phase of the input, to Phase Detector
Assembly AB. The input signal contains a large 274 Hz
second harmonic and small 137 Hz fundamental signal. This
sigmal i1s separated, amplified and the ac fundamental is
applicd (o Phuase Deteclor Assembly A8, The high level
second harmonic (5 sent Lo Logic Assembly A4 along with
a fundamental sample. These logic circt inputs ure (wo of
the signals controlling front panel CONTINUOUS OPERA-
TION and ALARM lights, The amplifier circuits also
contain  a  differential -amplifier that conirols current
through front panel CIRCUIT CHECK meter when moni-
toring BEAM 1.

4-156. The input signal from Cesium Beam Tube Assembly
Al12 is applied through J1 and noise filter C1-R1. Transis-
lors Q1, Q2, and 33 are a low-noise amplifier with negative
feedback for gain stability. Both fundamental and sceond
harmonic signals are amplified. Diodes CRI-CR2 arc
forward biased providing coupling between amplificr slages,
The R1-C2 network stabilizes the amplificr at high frequen-
cies. Negative feedback through R12, R3, or R12, R4
stabilizes the amplifier gain. Hi-LO GAIN switch A7%]
selects R3 or R4 in the feedback loop extending the range
of LOOP GAIN control R17. This improves the amplifier
inpul signal level dynamic range.

4-157. The signal developed across R17 is coupled ihrough
C6 lo emitter follower Q7. The signal at Q7 emitter is
divided. One signal is amplified by Q8 and applied through
I3 to Logic Assembly A14. Test output jack }2 is o mapitor
point for the signal applied to the logic circuits, Capacitors
C9 and Cl1 provide additional neise filtering, The other
signal is applied to twin-T-filter C7, C8, C10, R25, R27,
and R28, This fiter, turned to 274 Hz, greatly reduces
second harmonic content applied to emitter follower Q9.
Transistor Q9 matches impedance between the twin-T-filter
and ymplifier Q1O The 137 Hz signal is amplified by Q10
and again filtered through C12, C14, C15, R35, R36; then
applied to QI11, Q12, and Q13 These amplifiers provide
additional gain and, with the twin-T-filter/feedback loop,
operate a5 a narrow-band tuned amplifier, Twin-T-filler
C20, €232, C23, R47. K49, and RA50 offer maximum
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altenuation to 137 Hz. Therefore, the negative feedback
signal at: Q14 emitter is minimum and amplificr Q11013
gain is maximum at this frequency.

4158, The two RC networks R37-C16 and R40-CLE,
stabilize amplifier gain at higher frequencies. Breakdown
diodes CR3 and CR4 establish the operating point for
Q11-Q13, The 137 Hz at Q13 collector is applied through
14 to Phase Detector Assembly A8, through J5 to Logic
Assembly A 14, and to Test Quiput J6.

4-159, Beam current differential amplifier provides current
through CIRCUIT CHECK meter M1 when the CIRCUIT
CHECK switch is set to BEAM L Transistors Q4A and Q4B
cstablish a zero “no signal applied” condition to Q5-Q6
bases. With no signal applied the current through R16 and
R20 will bBe equal and CIRCUIT CHECK meter M1 will
indicate zerc. When an input signal js applied to the
differential amplifier the balanced condition is upset
causing the CIRCUIT CHECK meter to indicate the current
difference through R16 and R20, This current difference is
dependent on the signal applied to Q4; hence, proportional
to the beam current.

4-160. PHASE DETECTOR ASSEMBLY A8

4-161. Figure 4-14 is a simplified block diagram of Phase
Detector Assembly A8, This assembly contains the modula-
tion reference oscillator and 137 Hz phase detector.

4-162. The reference oscillator is @ Wien bridge oscillator
producing a 274 Hz sine wave output. This signal is shaped
in a Schritt trigger for driving a frequency divider. The
frequency divider output is a 137 Hz square wave appliad
to a phase shifter, phase detector, and sweep amplifier. The
phase shifter filters the square wave and provides a 137 He,
spectrally pure, signal to Multiplier Assembly A3 to
modulate the 5 MHz quartz oscillator signal.

4-163. The phase detector produces a de veoltage propor-
tional to the error signal received from AC Amplifier
Assembly A7. This dc voltage is applied to Operational
Amplifier A9. The sweep amplifier provides a triangular
137 Hz signal for test purposes. Reference oscillator QI,
Q2, Q3 is & Wien bridge oscillatlor which operates at 274
Hz. The frequency is determined by Cl, C3, R4, R7, and
RI10 with R10 providing a fine frequency adjustment,
These components complete the positive feedback loop
from Q3 to Q1 to maintain oscillation. A second fecdback
loop through CR1, CRZ, R, R6, and C2 provides negative
feedback for amplitude limiting.

4-164, The 274 Hz signal at Q3 cmitter is fed to a Schmitt
trigger circnit Q4, Q5, and associated components. This
circuit is 2 shaping circuit with very fast rise and fall times,
Capacitor C7 bypasses R14 1o couple fast voltage changes
from Q4 collector to Q5 base. Either Q4 or Q5 conducts
depending on the input signal. When Q5 conducts, the
negative-going transition at its collector is supplied to the
frequency divider (+2) cireuit. The network composed of
C&, CR3, Ci1, R19, and R21 ensures that only negative
pulses are fed to the frequency divider.

4-165. Frequency divider Q6-Q7 is a binary divider produe-
ing an output pulse after receiving two similar input pulses
from Q5. A negative pulse from Q5 is applied to Q6-Q7
bases simultancously through pating diodes CR4 and CR5.

4-16

This negative pulse turns off 4 conducting transistor.
Capacitor €13 provides filtering for Q&6-Q7 emitters and
R26 establishes a small voltage at the common gmitiet
junction to ensure that one of the two transistors is cut off,

4-166. The phase shift network includes Q8, Q9, and
assogiated components, and atllows phase adjustment of the
137 Hz sine wave. This phase shift is necessary to establish
the correct relationship between the modulating 137 Hz
angd the 137 Hz reference sent to the phase detector. Phase
Adj control R42 provides the phase adjustment. Because
the signals driving transistors Q8 and Q9 are symmettical
square waves, second harmonic content is very low (zero
for perfect symmetry), Components R48, C24, R50 and
C25 provide low pass filtering. The signal output at J5isa
137 Hz sine wave with second harmonic distortion at least
&0 dB below the signal level.

4-167. Phase detector Q13A-B and associated components
teceive the 137 Hz reference square wave through Q10 and
Q11, the error signal from AC Amplifier Assembly A7, and
supplies a dc error signal to Operational Amplifier Assem-
bly A9. Emitter followers Q10-Q11 drive the phase
detector and also provide a 137 Hz square wave to Logic
Assembly AT4. Transistors Q13A-QI3B are altermately
turned on gnd off by the 137 Hz reference square wave.
The ac error signal is applied through C27 1o T 1 secondary.
A signal results at T1 center tap which represents the phase
and amplitude of the error signal. This resulting signal is
filtered by R34 and C29 to provide the output dc error
signal to Operational Amplifier Assembly A9. Potentiom-
eter R39 is a de balance adjustment.

4-168. The square wave signal at Q11 emitter is amplified
by Q12 Capacitor C19 provides an integrating action and a
triangular 137 Hz wave tesults at sweep-test output J2, This
signal is useful for checking phase detector operation and as
an oscillpscope sync signal.

4-169. OPERATIONAL AMPLIFIER
ASSEMBLY A9

4-170. Figure 820 shows the schematic diagram and
component locator for Operational Amplifier A9, The
amplifier, in conjunction with external:feedback capacitors
C2 and C32 (see Fipure 8-2), forms an integrator circuit. A9
receives dc error voltages from Phase Detector AB and
supplies a ¢ control voltage to tune the 5 MHz quartz
oscillator. ‘

4-171. QUARTZ CRYSTAL OSCILLATOR
ASSEMBLY A10

4-172. General
4-173. The voltage controlled 5 MHz signal is generated by
the circuits in Quartz QOscillator Assembly A10 (Fig-
ure 8-21). This assembly is composed of 4 major sections:
1. Temperature control circuits (Figure §-22)
2. 5 MHz guartz osciliator circuits (Figure 8-23)

3. Automatic gain control eircuits (Figure 8-23)

4. Power amplifier circuits (Figure 8-24)

®
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Figure 4-14, Phage Detector Block Diagram
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4-174. The quartz oscillator generates the 5 MHz signal.
The AGC amplifier provides feedback to stabilize oscillator
crystal current, Power amplifier circwits and a crystal filter
isplate the quartz oscillator from exiernal variations and
supply the buffered 5 MHz to Frequency Divider Assembly
A6 and Multiplier Assembly A3, Oven control circuits
maintain the factory set temperature through proportional
control of the internal heater.

4-175. The oven temperature is set at the factory to
operate the crystal at a temperature where changes in
erystal temperature have the smallest effect on oscillator
frequency, Placing the quarte oscillator and AGC com-
ponents inside the oven further improves the oscillator
temperature— v — frequency  stability,  Shielding  and
decoupling networks in all leads, except the 5 MHz output,
reduce the Radio Frequency Interference radiated or
raceived by the oscillator assembly. The assembly is sealed
at the factory; the only adpustments accessible are the front
panel OSC FREQUENCY COARSE, OSC FREQUENCY
X10-10, and 5 MHz FILTER controls.

4-176. Temperature Control Gircuits

4-177. BROPORTIONAL CONTROL. Two heaters main-
tain oven temperature; HR1, which is proportionally
controlled to provide continuous oven temperature control;
and HR2, which is thermostatically controlled, and pro-
vides fast warme-up, The heater current in a proportional
control circuit 5 a continuous function of oven tempera-
furg. The heater current in a thermostat control circuit is
gither “on” or “off", depending on oven temperature
setting, Both control cirguits contain a thermal fuse to
prevent damage to components within the oven, if the
assembly overheats,

NOTE

Reference designators im Paragraphs 4-178 to
4-186 are abbreviated, for complete reference
designators, add prefix “A10™ to reference
designators used,

4178, PROPORTIONAL TEMPERATURE CONTROL
CIRCUIT. AC controller A1 is 2 Wien bridge oscillator with
emitter follower and detector providing a de signal voltage,
proportional to oven temperature, for the de controller.
The Wien bridge oscillator frequéency (about 3 kH2) s
determined by a phase-shifting network in the bridge
AlRL, AIR2, A1CL, and A1C2, The oscillator amplitude is
determined by the degencrative feedback through AIR3,
Al1R4, and RT! (inside the oven). Since thermistor RTI is
within the oven, Wien brdge oscillator output level i3
determined by the oven temperature. The thermistor has a
negative temperature coefficient so a dectease in oven
temperature causes thermistor registance to increase,
inereasing oscillator amplitude. Dicdes AICR1, AICR2,
and capacitor AIC10 translate this to a negative do level
applied to do controller A3,

4-179. DC controller A3Q2, AZ03, A3Q4, and associated
components receives the de sighal (proportional to Wien
bridge oscillator amplitude) from ac controller circuits and
controls current through HR}. The HR] heater current is
controlled by A3Q4 which is driven through A3Q3 by
amplifier A3Q2. Diodes A3CRI1 and A3CR2 develop 1.2
valts. The voltage actoss A3RSE depends on heater current
through it, and is added to the voltage across the diodes.
This forms a degenerative bias signal for A3Q2. Thus, an
increase in current through A3RE increuses A30Q2 current
decreases A3Q4 current and decrcases current through
A3IRE and HRI. ‘
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4-180, 5 MHz Oscitlator and AGC Circuits

4-181., GENERAL. The 5 MHz signal 15 gensrated by an
¢lectreally controlled quartz crystal oscillator within the
oven. An AGC circuit, also in the oven, provides some
amplification for the 5 MHz signal and AGC to prevent
crystal mechanical vibrations from causing damage. The
oscillator frequency is coarse-tuned by A2AI1C7 (front
panel OSC FREQUENCY COARSE), and fine-tuned by
front panet OSC FREQUENCY X10-10 control (R3). The
pscillator is clectrically tuned by Opcrational Amplifier
Assembly A9 integrated output applied to the -EFC side of
varactor A2A1CR1. This electrical tuning is present when
front panel MODE switch is set to OPER. The {requency
response of the crystal filter in the power amplifier cir¢uit
A3 can be tuned by Adjusting A3C10 (front panel 5 MHz
CRYSTAL FILTER).

CAUTION

Quartz Oscillator Assembly A10 adjustments
05C FREQUENCY COARSE, OSC FRE
QUENCY Xi0-10, and § MHz CRYSTAL
FILTER are the only adjustments that can be
made in the field.

4-182. Oscillator transistor A2A1Q1 drives resonant circuit
AZAILZ, A2AICH, AZAICT, A2AICY, and AZAICRL
Oscillator feedback is through AZAL1C10, A2AICIIL,
AZAICE2, and AZAILZ to AZA1Q1 base. Capacitor
AZAICE is an ac ground return at 5 MHz, Base bias for
oscillator transistor A2AI1QL is controlled by the AGC
cirquit in A2A2; as the oscillator output level increases, the
AGC circuit decreases A2A10Q1 base bias, and decreases
oscillator  output amplitude. Varactor AZ2AICR]
capacitance decreases as the reverse-biasing voltage across it
increuses, This technique controls 5 MHz oscillator with
Operational Amplifier Assembly A9 integrated outpul
voltage. Oscillator frequency increases as the reverse-biasing
voltage increases.

4-183. The AGC assembly contains two tuned amplifiets,
the AGC circuit, and the reference sources for the +6 voli
Supplr for A2A101 and +15 volts for OSC FREQUENCY
X10-10 control R3. The open-loop gain of tuned amplifier
AZAMQ) is adjusted by A2A2R3; the closed-loop gain is
determined by AZAZR9 and A?A2R10. The amplifier
output is in phase with its inputs, and drives the tuned
amplifier and AGC circuit AZA2Q2, One secondary wind-
ing A2A2T2 provides an output signal that is in phase with
the input gignal from the oscillator; this signal is fed back to
A2ZA201 emitter for gain stabilization of the amplifier
pairs, to A2A202 base for neutralization, and through
AZA2C13 to the AGC detector circuit, The AGC signalisa
de voltage, proportional to the output level of AZAZF2; it
is subtracted from the bias established by AZAZRI11 and
AZA2R12 to provide the dc bias voltage that controls the
gain of oseillator A2A1Q1 to decrease the base bias as the
sensed output level increases.

4-184, AT0A3 POWER AMPLIFIER

4-185. The A10A3 assembly contains the 5 MHz output
amplifiers and the dc controller circuit which supplies de
current for the oscillator oven heater. For a discussion of
the dc controller, see “proportional Control Circuit”
Paragraph 4-176. 5 MHzg from A2ZA2 couples through A3CIH

4-18

to buffer amplifier A3Q1. Selected resistor A3RY sets
A3Q1 gain for the correct output at J4 (factor adjustment).
This stage fecds adjustable crystal filter network of AZY1
A3R12, A3CY, 5 MHz crystal filter adjustment A3C10,
A3C1l, A3C6, and A3CS, Capacitor A3C6 and AS3CSE
provide ac voltage division for ithe 5 MHz output to the A4
Frequency Divider Assembly,

4-156. Emitter follower A3Q5 couples the filter network
to output amplifier A3Q6. The gain of A3Q6 stage is
adjusted by A3R19 and collector resenance is tuned with
A3C12. Output transformer A3T1 feeds A10J3. Supply
voltage filtering is supplied by A3L1 and A3C5 for A3Q]
and by A3R11 and A3C15 for A3Q5 and A306. Additional
RF decoupling for A3Q1 is supplied by A3R5 and A3C3.

4-187. CESIUM QVEN CONTROLLER A1l1
4-188. General

4-189. Cesium Oven Controller A1l includes g temperature
controller for the cesium oven in the cesium beam tube and
four voltage supply sections, The controller provides power
to heat the Ceslum 133 in the beam tube. The voltage
soctions provide +16 and - 16 volts to Operational Ampli-
fier Assembly A9, a square wave to the cesium beam tube
hot wire ionizer, and - 10 Vde¢ to AC Amplifier Assembly
A7. The 300 Vdc section connects to A9Y2, but the voltage
is not used.

4-190. Outputs

4-191, GENERAL. Transistors Q2, Q3, transformer T1,
and associated components are a 2 kHz multivibrator which
magnetically couples square waves through T1 to voltage
supply scetions and to the cesium oven comtrol circuit.
These square waves are isolated from the +17.9 volt supply
by C1 and L1. Capacitor C19 suppresses switching
transients in T1 primary.

4-192, 16 VOLT SUPPLY. Diodes CR4 through CR7
rectify the square wave from T1 secondary. Resistors
R18R19 and capacitors C14-C15 provide RC filtering for
the phus and minus 16 volt supply.

4-193, =10 VOLT SUPPLY, Breakdown diode CR13 and
capacitor C20 establish -10 Vdc supply for AC Amplifier
Assembly AT

4194, HOT WIRE IONIZER SUPPLY. Power 1o heat the
hot wire ionizer is supplicd from T1 secondary. These
secondary terminals may be connected in various ways,
dopending upon the hot wire ionizer voltage required for
cach cesinm beam tube, The proper hot wire ionizer taps
are indicated on the decal label with each beam tube. Since
only heating power is required, the square wave from T1 s
applied without rectification to the hot wire lonizer,
Potentiometer R27, with R22 and R23, provides an
adjustment for changing hot wire lonizer potential. This
adjusts & mass spectrometer inside the beam tube, Capacitor
C17 prevents variations in the +17.9V supply from
modulating the mass spectrometer voltage.

4-195. 300 VOLT SUPPLY. Fullwave rectifier CRS
through CR11 generates 300 volts which is connected to
Operational Amplifier Assembly A9¥2, but is not used. The
output iz filtered by C16 and R20.




4-196, CESIUM OVEN SUPPLY. The oven inside the
cesium beam tube must be heated to cause emission of
cesium atoms. Power to heat the oven is supplied from the
+25 to 33 volt deanpul through transistor switches G5, Q6,
and magnetic amplifier T3, Transistors Q2 and Q3 provide a
square wave through T1 for alternatety switching Q5 and
Q6. A de¢ current, derived from control oscillater Q1 and
Q4, controls magnetic amplifiet T3, Current to the cesium
oven heater i3 supplicd from terminals & and 8 of auto-
transfosmer T4,

4-197. Resistor R2IA-B and cesium oven thermistor RT
(in the oven) are two arms of an ac bridge, Transformer T2
secondary windings form the other bridge arms, The
difference voltage across the bridge is applicd in scrics with
the emitter of 1. Transistor Q1 output is amplified in Q4
and appears across T2 primary. This ac voltage s used for
the bridge circuit completing the oscillator loop, Feedback
to Q1 emitter is such that as the resistance of thermistor in
the cesium oven decreases, the amplitude of the control
oscillator output decreases. Capacitor C8& and transformer
T1 determing the control oscillator frequency.

4-198. DC current through diodes CR2 and CR3 s
determined by control oscillator amplitude which is deter-
mined by cesium oven thermistor resistance; hence by the
oven temperature. Diodes CR3-CR4 rectify the oscillator
output and R15, R16, Cl0, Cl1, and C12 filter the signal,
This rectified and filtecred signal is applied to magnetic
amplificr transformer primary T3.

4-194, The magnetic amplifier primary 15 do based by the
425 to 33 voll inpuf established acress R17. This de bias
controls the constant current of the magnetic amplifier.
Contral amplifier dc output sipnal subtracts from this
astablished bias to control the current through the magnetic
amplifier. If the cesium oven increases in tomperature, the
oven thermistor tesistance decreases, The control amplifier
outpul decreases, causing an increase in gurrent through the
magnetic amphlifier, The causes T4 current to decrease,
decreasing heater current in the cesjum beam tube. Thus,
decreasing oven temperature. With the cesium oven at
operaling temperature, the oven conteoller circuit functions
a5 a proportional controller, neither fully on nor off,

4-200. Resistor R24 is sclected (o set cesium oven operat-
ing lemperature nearly 20°C helow normal, This mode
allows operation with reduced cesium beam tube flux
{aboul 1/5) and extends beam tube life with slight
reduction in short-termn stability.

4-201. Diode CRI12 with R25, and C18 provide dc voliage
Lo CIRCUIT CHECK mewer M for monitoring power to
the cesium beam tube oven, This CIRCUIT CHECK meter
voltage will flugtuate depending on the oven heating
current.

4-202. CESIUM BEAM TUBE ASSEMBLY A12
NOTE

Cerium Beam Tube Assembly Al2 is an expen-
uive gealed unit and is not designed for repair.
The instrument warranty is void if repair iz
zitempted inside the tube. When it is definitely
established that the beam tube is defective,
notify the pearest Hewlett-Packard Sales and
Service Qffice for repair or replacement. Refer
to Paragraph 2-6 (Packaging for Shipment) for
packing instructions,

Model 5061A
Theory

4-203. General

4-204, The cesiom beam tube acts as a passive resonator
whose outstanding characteristics are an agourately defined
resonant frequency and an extremely high Q. The beam
tube i3 excited with a; frequency modulated, microwave
signal at the atomie transition freqguency, This microwave
signal is developed from the 5 MHz quartz oscillator
frequency, The output signal from the cesium bearn tube,
when processed by the S061A circuits, represents the
frequency difference between the applied microwave signal
and the atomic transition frequency, This processed signal
is then used, in a feedback control loop, to stabilize the
quartz escillator frequency. The quartz oscillator frequency
is therefore locked to the cesium resonant frequency.

4-205. Beam Tube Physics

4.206. Cesium heam tube resonator operation depends
upon the encrgy transition hetween two hyperfine levels of
the Cesinm 133 atom, Energy levels, and trangitions
between levels, are determined by the fixed quantum
mechanical selection rules (Figure 4-15). Atoms can cccupy
only certain discrete energy levels and {ransitions between
cnergy levels ocour by “jumps’” predicted by guanium
mechamical rules, Singe energy fransitions are previsely
defined for the cesium atom, the frequency corresponding
to these transitions is also precisely defined. The transition
frequency of interest lies in the microwave region and is
determined by the relationship E = hf, where E is the
energy difference between states, h is Planck’s constant,
and f is the frequency. 1T is upon this {requency f,
corresponding to a transition between two atomic states
separated by E, that the 5061A frequency standard is
based. ‘

4-207. The ¢esium atom has a single valence electron. The
quantum mechanical effects of interest lic in the electronic
ground state of the atom and arise from the magnetic
interaction of this eléctron-spin-dipole-moment and the
nuclear-gpin-dipole-moment, In the absence of external
magnetic fields, the ele¢tron spin has two possible orienta-
tions with respect to thie nuclear spin, giving two different
energy levels. Upon application of an e¢xternal magnetic
field, the two states are split into additional levels corre-
sponding to the possible orientation of the atom with
respect to the external field. In tho cesium heam tube
resonator, a transition state is used which is least sensitive
to environmental magnetic fields (Figure 4-15).

4-208. Cesium Beam Tube

4-209. The cesium beam tube schemafic 18 shown in
Figure 4-16. Cesjum atoms effuse from the oven source and
are formed into a beam by collimating slits. The beam
passes through the inhOmopensous magnetic field of the
first state selector “A’ magnet. This magnet selects the
desired state atoms for deflection into the interaction
cavity, Within this cavity the selected atoms of cesium are
acted upon by the injected microwave magnetic ficld
derived from the 5 MHz quartz oscillator. If this injected
mictowave field frequency corresponds to the transition
frequency of the cesium atom (9,192.631. .. MHz), the
atom wundergoes a quantum mechanical change which
“flops™ it into the desired state. Following the interaction
within the resonant cavity, the beam passes through the
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second state selector “B” magnet. This “B” magnet
separates the “flopped” atoins and deflects them on to a
detector for conversion to a signal current.

4-210. The detector consists of a hot wire to ionize the
impinging atoms, An electric field directs the cesium ions
into a mass spectrometer which selects cesium ions by
directing only cesium ions to the first dynode of an
electron multiplier for amplification to a suitable output
level. The output current as a function of injected
microwave frequency is indicated in Figure 4-17. Beam
current goes through a maximum when the frequency of
the microwave field sweeps through the resonant frequency
of the cesium transition. Width of the central peak and the
distance belween peaks are functions of the length of the
interaction cavity and of the average velocity of the atoms.
The line width of the 5061A beam tube output, measured
between the peak and valley points is approximately 550
Hz for the standard instrument and 360 Hz for Option 004.

4-211. To ensure that only the desired transition contri-
butes to the signal output, a small, uniform, steady-state
magnetic field (“C” field) is maintained around the
interaction cavity. This field is set to a value of 61 milligauss
to precisely set the cesium resonant point. The complete
system is enclosed in additional magnetic shields to reduce
the effects of external environmental fields and closed off
in a sealed package for evacuation. Continuous vacuum
pumping maintains the very low pressure within the system
to prevent beam scattering. Spent cesium is collected by
getters.

4-212. Beam Tube Discrimination Action

4-213. The beam tube can be thought of as a frequency
discriminator. During normal operation, input microwave
frequency f will lie at the central point. Figure 4-18 shows
one cycle of the resulting variation for three values of f,
the carrier. With f. centered at fo the hyperfine transition
frequency, the output beam current varies at twice the
modulation frequency. If the carrier lies above fg, as shown
by the plot labelled fci, output current varies at the same
rate as the modulation. When the carrier lines below fg,
case f¢3, output current varies at the modulation rate but is
shifted by 180°., When the applied microwave signal is
matched to the cesium resonant frequency, only the second
harmonic component of the modulation signal appears in
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 com-
ponents. These components are used by the instrument to
evaluate the correction necessary to tune the quartz
oscillator to zero frequency error,

4-214. Beam Tube Test Input {LF Coil}

4-215. LF Coil test point TP2, located on Terminal Board
Asscmbly A17, is connected to the coil within the beam
tube. This test point permits introducing a low frequency
signal into the beam tube causing low-frequency transitions
in the absence of a microwave field. A 1K ohm resistor
A17R8 is connected in series with the coil thus requiring a
1V rms input signal to excite the low-frequency
transitions.

4-216. The applied low frequency is dependent upon the
“C” field within the beam tube, The “C” field value

depends upon the frequency offset and time scale used.
Therefore, the low frequency value also depends upon the
frequency offset and time scale used.

4-217. When this frequency is applied to the beam tube via
TP2, BEAM I indication on CIRCUIT CHECK meter M|
should be maximuim if the beam tubs is operating normally
and MODE switch is set to LOOP QPEN or OPER.

4-218. BUFFER AMPLIFIER ASSENMBLY A13

4-219. Buffer amplifier circuits, Figure 8-26, receive the 5
MHz quartz oscillator signa! from Multiplier Assembly A3
and provide 1 volt, 5 MHz signals to front and rear panel
output jacks and 5 MHz to Synthesizer Assembly A l.

4-220. Transistors Q2, Q4, and associated components are
one of the amplifier circuits. Resistors R2, R4, and R6
provide a 50-ohm input impedance for the 5 MHz. Resistor
R4 is selected to set circuit overall gain. Breakdown diode
CR1 establishes Q2 and Q4 operating point. Degeneration
in Q2 and Q4 emitter circuits is provided by R15 and R21,
The amplified Q2 output is coupled through C8 to Q4 base.
Transformer T2 isolates the external circuit from buffer
amplifier circuits and couples the 5 MHz signal to output
Jjacks I13-J4. Capacitor C10 is factory selected to tune T2 to
5 MHz. A portion of the 5 MHz signal is rectified and
fitered by CR2, R24, R25, C13, and C14 supplying the
CIRCUIT CHECK meter when CIRCUIT CHECK switch is
set to 5 MHz Network LI-C1 decouple the +18.7 Vdc
power supply.

4-221. Transistors Q1, Q3, and associated components are
the other amplifier supplying 5 MHz to Synthesizer
Assembly Al. This amplifier operation is similar to that
previously described in Paragraph 4-220,

Figure 4-15, Energy Level Bearn Tube
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Figure 4-16. Beam Tube Schematic
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4-222. LOGIC ASSEMBLY A14

4-223, Logic Assembly Al4, Figure 8-27, monitors various
circuits and controls front panel CONTINUQUS OPERA-
TION and ALARM lights. These two lights give a constant
indication of instrument operation.

4.224. Figure 4-19 is a simplified block diagram of the
logc circuits. Four inpot signals to the logic circuits
determine front panel CONTINUOUS OPERATION and
ALARM light onfoff conditions: 1) 137 Hz from AC
Amplifisr Assembly A7, 2} 274 Hz from AC Amplifier
Assemhbly A7, 3) do voltage from Synthesizer Assembly Al
and 4)dc integrator voltage from Operational Amplifier
Assembly A9,

4.225. The logic circuits are basically divided into two
channels; 1) fundamental channel, and 2) second harmonic
channel. Each channel has an OR gate controlling one front
panel indicator light. Each OR gate has threc inputs One
input to each OR gate is cross-coupled o the other soa
signal on the cross-coupled input will operate both OR
gates, thus control both front panel lights,

4-226. 2nd Harmonic Channel

4-77. During normal operation, all inpuls to the OR gales
are “L”, causing CONTINUOUS OPERATION light to be
an and ALARM light off, Only when the circuits being
monitored fail, will “H* inputs be present at the OR gates.
CONTINUQUS OPERATION light DS1 is controlled by
silicon controtled switch SCR1 through Q23. Transistor
Q23 is controlled by the OR gate through Q9. Any “H*
input to the OR gate will tum Q19 “on”, turning SCR1
“on", turning Q23 “off*, turning CONTINUQUS OPERA-
TION light D31 off. Three inputs are available at the OR
gate. The presence of an “H signal at either input will
gause CONTINUOUS OPERATION light DS to go off.

4-228. The 274 Hz Znd Harmonic signal from AC Amph-
fier Assembly A7 is applied to emitter follower (1 base,
The signal is coupled through C3 and applied to 2nd
harmonic tuned amplifier Q2, Q4, Q3, and assoctated
components. Transistor Q6 amd components C14, €135,
C12, R22, R13, and R19 are an sctive notch filter at 274
Hz for the negative feed-back Joop. The overall gain of
second harmonic amplifier cireuits is 1500, The Znd
harmonic amplifier output s detected by CR3-CR4,
filtered, and applied to emitter follower Q8 base. The

4-21
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autput is a de signal, proportional to the input signal at Q1,
applied at integrating amplifier Q11 base. Capacitor C21
integrates the amplified dc input and establishes a steady
state condition on Schmitt trigger eircuit Q12, Q13, and
associated components. With a normal 2nd harmonie signal
input, Q12 is “off”, Q13 “on”, 2nd harmonic switch Q17
“off”, and OR pate CR20 senses an “L* input, Therefore,
CONTINUOQUS OPERATION light D51 remains on.

4.229. If the 2nd harmonic input signal decreases, the
signal at Q12 base increases, causing the Schrnitt trigger to
change state. Transistor Q12 turns “on”, Q13 “off”, Q17
“on”, and the OR gate senses 2 “H” signal. This turns “on”
SCR1 to tumn “off” CONTINUOUS OPERATION light
DS1. This “H" signal is also ¢crosscoupled to the fundamen-
tal OR gate to turn “on® front panel ALARM light D82

4-230, During notrmal operation, the 2nd harmonic OR
gate has an “L* signal present at CR14 from Synthesizer
Assembly Al If the synthesizer unlocks or synthesizet
blocking oscillators fail, the signal at CR14 goes “H” to
turn “on™ SCR1 and turn off the CONTINUQUS OPERA-
TION light.

4.231. The third signal that will turn off CONTINUOUS
QPERATION light D51 is received from the fundamental
channel, This signal also turns “on” froni pane]l ALARM
light DS2.

4-232. When the 5061A returns to normal operation the
CONTINUQUS OQPERATION light will remain off due to
the action of SCR1. Momentarily depressing LOGIC
RESET switch 87 removes anode voltage from SCRI
turning it “off”, turning DS1 “on™.

4-233. Fundamental Channet

4-234, During normal instrument operation, front-panel
ALARM light D82 is “off”. The light on/off function is
controlled by fundamental OR gate Q20, 22, Q24, and
associated components. Normally, all OR gate inputs are
“L". The ALARM light will go on when one or more OR
gate inputs go “H".

4.235 Three inputs to the fundamental OR gate are
present. The signal at Q20 is from the second harmonic
channel. When this signal is “H", Q20 collector is “L”, and
the ALARM light is on. Since this signal is also applied to
the 2nd harmmonic OR gate, CONTINUGOUS OPERATION
light DS1 goes off.

4-236. Integrator Limit Sensor

4-237. The signal at Q24 base is supplied by integrator
limii sensor circuit Q18, Q21, and associated components.
The input to this circnit from Operational Amplifier
Aszsembly A9 is the “control voltage™ controlling the 5
MHz quartz oscillator frequency. This can be positive or
negative de. During normal instrument operation, the
“control voltage™ amplitude will be below the brezkdown
level of CR12 and CR13; Q21 is “on”, Q24 is “off”, and
ALARM light D82 is off. If the dc **control voltage”
exceeds CR12 or CR13 breakdown point, a signal js applied
to Q21 hase through CR12 (if the signal is negative) or
through CR13.Q18 (if the signal is positive). Regardless of
signal polarity, Q21 turns “off”, Q24 tfurns “on™, and
ALARM light DS2 15 on Woie that the CONTINUOUS
OPERATION light remains on.

Figure 4-19. Logic Block Diagram
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4-238, The 137 He signal from AC Amplifier Assembly A7
15 gpplicd through 45" phase shift network C5, RE to
trangistor amplifier Q3 base cireuit. The phase shifted signal
i synchronously  delected by phase delector Q7. This
detector i driven by a 137 Hi square wave [rom Phase
Detector Assembly A8,

4-239. Differentiat amplifier Q9, Q10, and associsted
components are dc balanced so the output signal is “L™
during normal instrument opcration. If the instrument
should drifl from the cesium peak or lock to a sccondary
peak, the input to Q9 base will unbalance the amplifier,
placing a “H™ at Q14 base. Normally “off”, Q14 changes
state turning Q15 “off”, and Q16 “on”. This tumg Q22
“on”, and front panel ALARM light turns on. The “H”
signal al Q22 base is also coupled to second harmonic OR
gate¢ CR15 Lo tum CONTINUOUS OPERATION light D51
off, D¢ balance for Q10 base is established by R26, R27,
R28, R29 and R30, Components C2, R2, and C4 decouple
the +18.7 volt supply.

4-240. POWER REGULATOR ASSEMBLY A15
NOTE

In the following discussion, components are
identified by complete reference designations,
Thig i% to avoid confusion between components
located on the chassis and components located
on regulator assembly A15, For example, (17
refers to a4 componcnt located on the chassis
and “A15Q1" refers to 4 component located on
the regulator assembly,

4-241. Power Regulator Assembly, Figure 5-28, contains
the circuits which provide: 1} +18.7 volts Lo operate the
instrument, 2) standby power supply pate to select operal-
ing source for instrument, 3) regulated de current to the C
field coil in the cesium beam tube, 4} lon pump current
monitor, and 5) ¢lectron multiplier regulator. The jon
pump gurrgnl monilor and clectron multiplier regulator
cireunits are located on Power Regulalor Assembly AlS.
However, these circuits relate to the +3300 VDC Power
Supply Assembly A1 and the -2500 VDC Power Supply
Assembly A19 and arc discussed in Paragraph 4-256
and 4-262,

4-242. input Rectifier and Fittar

4-243. AC power is supplicd to the instrument through a
three conductor a¢ power cord. The ac power cord ground
lead 15 conmneeled to the instrument chassis. Rear panel
P1A/230 seleclor switch 83 is set to match input power
source. Fuse Il 15 selecled depending on the input line
voltage wvsed, Capacitor CEAB i1s an input line filter.
Transformer T1 (7 & 8) provide operating power to Battery
Charger Assembly A2 when Standby Power Supply
Option 002 is installed, Diodes A15CR1, ATSCR2, A15CR3,
A 1SR4, and components A15C1L, C5, L1, and R9 are the
power regulator rectifier-filter network. The unregulated de
is applied to series regulator transistor Q2.

4-244. Standby Power Supply Gate

4-245, When Standby Power Supply Option 002 is installed,
and the 5061A is connected to ac and external de power,
three unregulaled dc voltage sources are available o seties
regulator Q2. Standby power supply gate sclects which
unregulated de voltage is used.

Model 5061A
Theory

4-2446, For discussion purposcs assume three unregulated
de voltages are available to series regulator Q2. During
normal operation A15Q1 is biased “on’ by the rectifier/
filter output and the EXT DC input voltage. Breakdown
diodes A15CRS and A15CR7 sel the biay levels. With
A1501 “on”, A150Q2 is “off”, and A150Q3-Q4 & “off” lo
prevent the internal standby battery (OQption 002) voltage
from reaching 2, When ac power is operating the
instrument, A15CR6 is back-hiased to prevent the EXT DC
input from operating the 5061A. If ac line power {ails,
A15Q1 is held “on™ to prevent the internal battery from
operating the instrument. Back bias on A15CRG is
removed, placing the EXT DC input at series regulator Q2.
IT the EXT DC fails, A15Q1 tumns “off”’, turning A15Q2
“on’”, turning A15Q3-0Q4 “on”, placing the internal
standby battery voltage at series regulator Q2.

4-247. Power Regulator +18.7 Volis

4248, The regulator circuit consists of Q2. A13035,
A15Q4, A150Q8, and associated components. Scries regula-
tor Q2 provides the regulation action as controlled by the
driver and differential amplifier circuits, Diode A15CR9
cstablishes the reference bias voltage for A1506. Cutput
voltage can be changed by adjusting A13R15, The output
from A15Q6, Q8 differential amplifier changes and through
A15Q5 controls the Q2 regulator outpul, Regulator opera-
tion may be traced as follows: assume that the output
voltage tends to inercase. This causes A 1508 base voltage
to increase, incrcasing the current through this transistor,
Since AISRI3 carries @ constant current, the increase in
currenl in A150Q8 causes a corresponding  decrease in
current through A150Q6. The gurrent through A 15Q06 is the
base drive for A15Q5. Thercfore, the current through
A 1305 decreases. In a like manner, this decreases the base
drive to series regulator Q32, causing the load ¢urrent to
decrease and the output voltage to return to +18.7 volis,
Regulator shunt resistor A15RQ provides an initial current
to establish bias voltage for the differential amplifier when
voltage is initially applied,

4249, Resistor A15SR1Z and transistor A15Q7 form a
current lirniter circuit which provides protection aguinst an
ahnormal load on the 18,7 line, The current limiter citcuit
holds regulator cufrent to about 1.5 Amperes, Transistor
A15Q7 monitors the +18.7 volt output current. The voltage
drop across series resistor A13RI12 is applied across the
hase-emitter junction of A 1507. When the output current
increases, A135Q7 conducts causing AISQE8 to conduct
more cirrent. This causes the current through Q2 to be
reduced and limits the output current,

4-250. C Field Regulator

4-251, The C ficld reguletor circuit controls the current to
the { field coil in the cesium beam tube. Front panel C
FIELY) potentiometer R& provides an adjustable reference
to one input of differential amplifier U1. The other input is
the voltage developed by the C field current through the
parallel combination of RI19 and R21 ({ field coil
resistance is negligible). Any disturbance in the “C” field
current causes an unbalance in the differential amplifier
which then changes the conduction of A 1509 o counter-
act the disturbance, Capacitor A13C6 filters noise from Ul
input circuit,

4-252. TERMINAL BOARD ASSEMBLY A17
4-23
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4253, Printed cireuit board assembly A17 (Figure 8-29)
containg the series tesistors for CIRCUIT CHECK meter
M1. This meter can be switched by the CIRCUIT CHECE
switch to monitor operation of various circuits in the
instrument. Test points TP1 through TP? are found on the
board, Resistors R2 through R7 are factory-selected to
normalize the CIRCUIT CHECK meter readings. Standby
Power Supply Option 002 fuse F1 is also located on this
board.

4-254, +3500 VDC POWER SUPPLY
ASSEMBLY A18

4-255. Power Supply

4-256. This assembly includes a blocking oscillator, a
voltage transformer, and a voltage doubler circuit which
provide +3500 volts to the ion pump in the cesium beam
tube, These circuits are inside a hermetically sealed assem-
bly and are not accessible for repair, The ion pump operates
any time powet is applied to the instrument and maintains
pressute within the beam tube to less than 5 X 107 mm of
Hg. This corresponds to 2 current of approximately 2
microamperes from the supply for normal beam tube
operation after warmup. When the beam tube is first turned
on, ion pump current may he more than 40 microamperes.
Ion pump curtent monitor circuits, located on assembly
A13, monitor the current and prevents application of +17.9
volts to Cesium Oven Controller Assembly All, hot wire
ionizer, and the electron multiplier until ion pump current
is less than 40 microamperes, CIRCUIT CHECK meter
monitors ion pump current in the IODN PUMP 1 position.

4-257, Blocking oscillator Q1 pgenerates pulses to trigger
switching transistor Q2. Resistor R1 is factory selected to
set the output voltage by adjusting the blocking oscillator
repetition rate, The voltage doubler and filter includes
capacitors C3, C4 and diodes CR2, CR3,

4-258. lon Pump Current Monitor
(Part of Power Regulator Assembly A15)

4259, Transistors Al5Q10 through A15Q15 and asso-
ciated components form a current monitor circuit which
senses the ion pump current. When this current is less than
40 microamperes, the +17.9 volts at A15(4) is supplied to
Cesium QOven Controller Assembly All. However, when
current exceeds 40 microamperes, the +17.% volts is

disabled, removing beam tube operating voltages until tbe
pressure is correct, During normal operation (proper beam
tube pressure), current through divider network Al8R4,
AlBR5, Al8Ré, and AlBR7 is sensed at A15Q10 base,
turning “off” this trangistor. Transistors A15Q1F and
Al5Q12 are “on” and A15QL3 is “off”, turning “on”
Al5Q14-A15Q15, The +17.9 volis is then applied to the
required circuits, When current through the divider exceeds
40 microamperes, A15Q10 tums “on”, turming A15Q11,
012 “off”. This turns A15Q13 “on™, turning A15Q14,
015, disabling the +17.9 volt output, The +3500 Vdc
supply is on whenever the instrument is connected to
operating power,

4-260, -2500 VDC POWER SUPPLY
ASSEMBLY A19

4-261. Power Supply

4-262. This supply includes 2 blocking oscillator, a voltage
transformer, and a voltage doubler circuit providing -2500
Vdc to the electron multiplier in the cesium beam tube.
These components are in a hermetically sealed assembly
and not accessible for repair, Operation is similar to that of
+3500 Volt Power Supply Assemnbly Al18 as discussed in
Paragraph 4-254. The -2500 volt supply is regulated by
electron multiplier regulator circuits located om Power
Regnlator Assembly Al5.

4-263. Electron Muliplier Regulator
{Part of Assembly A15)

4-264. Transistors A15Q16 through A15019 and asso-
ciated components are a series regulator for the ~2500 volt
supply. Resistors A15R33 and A15R34 are factory selected
to establish the regulator operating voltage. When a new
beam tube is installed in the 5061A, these two resistors
must be selected for the new tube. -

4-.265. Differential amplifier A15Q16, A15Q17, and driver
A15Q14 control series regulator A15Q19. Breakdown diode
AlSCRIQ establishes a reference at A15Q17 base. For
discussing regulator operation, assume the -2500 volts in-
creases to —2600 volts. Differential amplifier A15Q16-Q17
causes A15Q18 to change Al5Q19 conduction opposing
the voltage change. Resistor A15R38 and capacitor A15C11
stabilizes the feedback loon.
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SECTION V

MAINTENANCE

51. INFTRODUCTION

5.2, This scction provides maintenance and seevice infor-
mialion for the Model S061A Cesium Beam Frequency
Standard. Included is a table of recommended test equip-
ment, an in<cabinet performance check, troubleshooting
aids, adjustment procedures, and test setup diagrams.

5-3. TEST EQUIPMENT

5-4. Recommended test equipment for performance check-
ing and troubleshooting is listed im Table 5-1. Other test
instruments may be used if their specifications equal the
required  characleristics. The recommended measuring
systems must be composed of a number of standard and
special instruments connected together. Therefore, the

performance of the measurement system is being checked
#5 well as the performance of the Cesivm Bearn Frequency
Standard. Some measurement systems will require consider-
able effort to duplicate and also to verify that an “out of
specification™ reading is traccable to the instrument under
test or to the test equipment.

55. CIRCUIT CHECK SWITCH

56, A check of general operation is made by noting the
front panel CIRCUIT CHECK meter indications as the
switch 18 rolated through its twelve positions and com-
paring these readings with those recorded in Table 3-4. Al
readings shouwld agree with Table 3-1. Any reading deviation
from Table 3-4 or Table 3.1 may readily isolate the
insirument problem,

Table 5-1. Recommended Test Equipment

Instrument

Required Characteristics

Usze

Model

Primary Frequency
Standard

Frequency: 3 MHz and 1| MHz
Cutput Level: | Vrms @ 50 ohms
Accuracy: <#[ x 10711

Performance Check
Troubleshaoting

HP 30614

Electronic Counter

Frequency Kange: 0 to 50 MHz

Sensitivity: 100 mV rms

Accuracy: %1 count, ttime
base accuracy

Performance Check
Troubleshogting
Adjustments

HP 5245M

Feadthru Termination

50-ohms male and female BNC

Performance Check
Troubleshooting

HE 110488

RMS Valtmeter

Voltage Range: 3Vio3V
full scale

Frequency Range: 10 He to
10 MHz

Accuracy: *5% full scale

Ierformance Check
Troubleshooting

HP 3400A

Oscilloscope

Vertical Frequency Response:
de to 50 MHz

Sensitivity: .00% V/em

Calibrated Sweeps: 2 sec to
.05 psec/cm

Parformance Check
Troubleshooting
Adjnstments

HP 1804 with

HP* 1820A and

HP 1801A

HP 10006A
Probe

Spectrum Analyzer

Frequency Range: | kHz te
110 MHz

Response: 20.5 dB

Sensitivity: —-130dBm

Scin Width: Z kHz to 100 MHz

Stabitity: Residual FM less
than 20 Hz peak-to-peak

Performance Check
Troubleshooting

IIF 8552A and
HP 8353L

Vector Voltmeter

Frequency: | MHz to | GHz
Voltage Range: 1.5mVtol Vrms

Performance Check
Troubleshooting

HP 8405A

Computing Counter with
Time Interval Unit and
Keyboard Accessory

Frequency: 0Qto 320 MHz
Sensitivity: 100 mV rms
Accuracy: nsec, 11-digit readout

Performance Check
Troubleshooting

HP 5360/5379
with
HF 5375A
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Table 5-1. Recommended Test Dguipment (Cont’d.)

Instrument

Requited Characteristics

Uge

Strip Chart Recorder

Chart Speed: 1, 2,4, 8in./hr
Spans: .1, .5, 1, and 5V full scale
Input Resistance: 200 k £2/volt
Accuracy: 2% full scale

Performance Check
Troubleshooting

RF Voltmeter

Range: 10mV to 10 Vrems
Frequency Range: 500 kHz to 15 MHz
Accuracy: *3% full scale

Performance Check
Troubleshooting

HP 411A

DC Power Supply

Range: 0to 20 Vde
QutputI: Oto 1 A
Line Regulation: 0.001%

Troubleshooting

HP 6101A

Sampling Oscilloscope

Range: 100 MHz

Troubleshooting

HF 140 with HP
1411A and HP 1430A

Audio Oscillator

Frequency Range: 5 Hz to 560 kHz
Dial Accuracy: 3%

Qutput Impedance: 600 ohms
Distortion: less than 1%

Performance Check
Troubleshooting
Adjustmernts

HP 204B

Step Attenuator

Attenvation: 120 dB
Frequency Range: deto 1 GHz
Impedance: 50 ohms nominal

Troubleshooting

HP 355D

DC Electronic
Voltmeter

Resistance Range: 1 2to 10M £2
Voltage Range: 0.1to 1000 V full scale
Voltage Accuracy: £35% full scale

Performance Check
Troubleshooting
Adiustments

HFP 4124

Signal Generator

Frequency: 50 kHz to 65 MHz
Level: 0to 3 Vrms inte 50 chms

Troubleshooting

HP 606A

Amplifier/Filter

Gain: 40 dB

MNoise Figure: 6 dB

Bandwidth: .1 Hz-9.5 kHz
{Noise BW of 15 kHz}

Troubleshooting

Fairchild A739C
with appropriate
compensation

Clip-On DC
Milliammeter

Range: 3mA t0 300 mA
Accuracy: *0.1 mA +3% full scale

Troubleshooting

HP 4238B

' Electronic Voltmeter

DC Voltage Range: 15 mV to
#1500 volts full scale
Accuracy: *2% full scale
Resistance Range: 1082 to 10M £
DC Current Range: *1.5 pA to £150mA
Accuracy: £3%
AC Voltmeter Range: 5V ito 300V

Troubleshooting

HF 410C

DC Divider Probe

Division: 100:1

Troubleshooting

HP 110454 for
HF 410C

Variable Line Source

Variable from 103 Vrms to
127 Vrms and 206 Vrms to
254 Vims

Troubleshooting

Superior electric
powerstat {115V
line) 3PF116 or
(230V line) 3PF216

Wave Analyzer

Range: 90 dB
Frequency: 20 Hz to 50 kHz
Sensitivity: 1 uvolt

Troubleshooting

HFPF302A

AC Voltmeter

Range: ! mV to 300V, full scale
Frequency: 1 Hz to 1 MHz

Troubleshooting

HF 403A
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Table 5-2. In-Cabinet Performance Check

OPERATIONAL CHECK

1. CIRCUIT CHECK METER CHECK

The circuit checks below itivolve setting the front panel CIRCUIT CHECK switch'to its 12 positions and
observing the corresponding indication on CIRCUIT CHECK meter. Switch positions and normal indications
are listed in Tabie 3-]1 and if instrument has been operational, in Table 3-4, Refer to Section III, Paragraph 3-8
for turn-on procedure. Perform the circuit checks as follows: Set CIRCUIT CHECK awitch to its 12 positions.
CIRCUIT CHECK meter indications should be as in Table 3-1.

2. QUTPUT FREQUENCIES

Place instrument in operation (CONTINUQUS OPERATION light on, ALARM light off).

Connect 5 MHz from a Primary Frequency Standard as an external time base to an Electronic Counter,
Connect the Counter to each of the following OUTPUTS of the instrument under test:
FRONT PANEL REAR PANEL
1 MHz 1 MHz
5 MHz 5MHz
100 kHz= 100 kHz

Counter should display the correct frequency, plus or minus the inherent 1-count error of the Counter.

3. QUTPUT VOLTAGES
Place instrument in operation (CONTINUQUS OPERATION light on, ALARM light off).
Connect an RMS Voltmeter through a 50-ohm Feedthru to front panel 5§ MHz, 1 MHz, 100 kHz, rear panel
5 MHz, } MHz, and 100 kHz output jacks, Voltmeter should indicate between 1.0 and 1.5 Vrms for sach
frequency checked, Connect the same outputs to the vertical channel of an Oscilloscope, Oscilloscope
display should be a clean sine wave.

4. TIME SCALE CHECK
Place instrument in operation (CONTINUOQUS OPERATION light on, ALARM light off).

Connect 5 MHz from 5061 A under test as an external time base to an Electronic Counter.

Connect the Counter input to rear panel SYNTH output jack of the S061A under test. Counter should
display a frequency of 12,631,771.6 Hz. plus or minus the inherent 1-count Counter error.
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Table 5-2. In-Cabinet Performance Check (Cont’d.)

PERFORMANCE CHECK

1. HARMONIC DISTORTION CHECK

Harmonic distortion in the 5 MHz, 1 MHz, and 100 kHz output signals should be at least 40 dB down from the
! Vrms output. To perform this check, a Spectrum Analyzer is tuned to the fundamental frequency and an
amplitude reference is established. The cutput frequency spectrum is then investigated to determnine
fundamental-to-sideband amplitude relationship at harmonic points of the fundamental.
Set instrument to normal operation mode (CONTINUOUS OPERATION light on).
Connect equipment shown in Figura 5-1, )
Figure 5-1, Harmonic and Non-
To perform the check procead as follows: Harmonic Distortion Test Setup
a. Connect 5 MHz output through 50-ohm Feedthru to
Spectrum Analyzer input. Check spectrum at 5§ MHz
center to 4th harmonic {20 MHz). Harmonics should
be below 40 dB.

. Remeove connection from instrument 5 MHz output 5001 FEEDTHRU
and connect to 1 MHz output jack, Check spectrum
at 1 MHz center to 5th harmonic (5 MHz). Harmonics
should be below 40 dB, ! \

Remove connection from instrument 1 MHz output SMHz MMz 10QkHz
~ and connect to 100 kHz output jack, Check spectrum HE E0BIA
at 100 kHz center to 50th harmonic (5 MHz),
Harmonics should be below 40 dB. Disconnect

Spectrum Analyzer from instrument,

SPECTRUM
ANALYZER

2. NON-HARMONIC DISTORTION CHECK

Non-harmonic distortion in the 5 MHz, 1 MHz, and 100 kHz output signals should be at least 30 dB down
from the 1 Vrms output. To perform this check, a Spectrum Analyzer is tuned to the fundamental frequency
and an amplitude reference is established. The output frequency spectrum is then investigated to determine
fundamental-to-sideband amplitude relationship at non-harmonic points in the spectrum.

et instrument to normal operation mode (CONTINUOUS OPERATION light on),
Connect equipment shown in Figure 5-1.
To perform the check proceed as follows:

a. Connect 5 MHz output through 50-ohm Feedthru to Spectrum Analyzer input. Check spectrum at 5 MH=z
center from 4 MHz to 6 MHz. Al sidebands, except 5 MHz, should be 80 dB below the carrier.

b, Remove connection from instrument 5 MHz output and ¢onnect to 1 MHz output jack. Check spectrum
at 1 MHz center from 900 kHz to 1.1 MHz. Al sidebands, except harmonically related, should be 80 dB
below the carrier.

. Remove connection from instrument 1 MHz output and connect to 100 kHz output jack. Check
spectrum at 100 kHz center from 30 kHz to 300 kHz. All sidebands, except harmonically related,
should be 80 dB below the carrier. Disconnect equipment from instrument.

3. ACCURACY CHECK

Place instrument in normal operation (CONTINUOUS OPERATION light on, ALARM light off), Check
that front panel TIME CONSTANT switch is set to SHORT, Check “C™ Field setting given in
Paragraph 3-8k,
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Table 5-2. InCabinet Performance Check (Cont’d))

PERFORMANCE CHECK
3. ACCURACY CHECK Cont'd.

Connect equipment as shown in Figure 5-2, This test setup is for calibrating the measurement system for the
accuracy checl.

Figure 5-2. Accuracy Measurement Test Setup Calibration

REFERENCE ]

CESIUM QEAM

FREQUENCY VECTOR 1 Joka STRIP CHART
STANDARD YOLT METER F RECORDER
HPF BO&1A

SMHL
1021648 1SOLATION
1021848 1SGLATION

5001 oAb

To calibrate the measurement system proceed as follows:

a. Set reference Frequency Standard for normal operation (CONTINUOUS OPERATION light on, ALARM
light off).

. Set Vector Voltmeter FREQ RANGE to agree with input frequency (5 MHz).

. Zero the Vector Voltmeter, phase-meter on +6° range using PHASE METER 2ERO.

. Set Strip Chart Recorder range to 0.5 V. Set pen to chart scale center with re?;order ZERO control.
. Set Vector Voltmeter phase range to +180° and change METER OFFSET by +180°.
. Adjust 10 Kk ohm potentiometer for full scale pen deflection on recorder,

. Change METER OFFSET polarity to (<), Pen should move to opposite chart édge. Make required adjust-
ments to recorder zero and 10 k pot for full scale chart deflection, The recorder is now calibrated for
360° full scale or 0.2 psec full scale.

Accuracy Measurement, To perform the accuracy measurement proceed as follows:
a, Connect equipment as shown in Figure 5-3,

b. Set both Cesium Beam Frequency Standards for closed loop operation with CONTINUQUS
OPERATION light on and AL ARM light off.

Set Vector Voltmeter PHASE RANGE 1o 180°,

. 8et Vector Voltmeter PHASE METER ZERO and OFFSET for zero degrees indicated on recorder (center),
start strip chart drive at 1 in./br and record phage change for 8 hours.

Determine frequency error using the relationship At _ A f, Since M
calibration is 0.2 usec full scale, error in t f t
proportional parts is easily found. Accuracy should be 1 part in 101! or better for standard tube.
Far Option 004, accuracy should be 7 x 1012 or better.

Af and chart
£

At = @ change in usec
t total measurement time




Modcl 5061 A
Maintenance

Table 5-2. In-Cabinet Performance Check (Cont’d.)

PERFORMANCE CHECK
3, ACCURACY CHECK Cont'd.

Example: Assume the instrument under test’s phase change over the 8 hour measurement period is (.1 psec.
Then At _ 1x 10~7 seconds
t 2.88 x 104 seconds

To determine instrument frequency difference with respect to the accepted frequency definition, Reference
Standard frequency difference must also be known and considered in the calculation,

= 3.4x1012

Fipure 5-3. Accuracy Measurement Test Setup

REFERENGCE

CESIUM BEAM
FREQUENCY BNG TEE SmLOAD

STANDARD -l-

HP 5061 A
VECTOR 10k STRIP GHART
VOLTMETER RECORDER

CHANNEL B

10218 A ADAPTER
IOZIGA ISOLATOR

CHANNEL &

IG2I6A 150LATOR

UNIT UNGER TEST {0218A ADAPTER
CESIUM BEAM
FREGUENCY SMHz )
STANDARD — WA,
HPS0&1A BNC TEE 500 LOAD

4, CLOCK PULSE CHECK (OPFTION 001 and 003)

a. Pulse Parameters. Connect 5061A 1 PPS output to Oscilloscope vertical input. Set instrument for normal
operation (CONTINUQUS OPERATION light on, ALARM light off, DIVIDER MODE switch to AUTO
START). Parameters should be as indicated:

Rate; 1 pulse-per-second Rise Time: <50 nsec
Amplitude:  +10V peak £10% Fall Time: <2 gsed
Width: 20 psec minimutm

b. Pulse Jitter, To verify the pulse jitter specification (<.5ns rms pulse-to-pulse), disconnect the oscﬂloséope
and connect an HP Model 5360A Computing Counter to the 1 PPS jack through the 50-ohm Feedthru, as
shown in Figure 5-4. Check for less than 5 nsec jitter, after program below is entered.

PROGRAM FOR R.M.E. JITTER

Standard Deviation Formula is as follows:

N 2 1 2
o
i=1 i

N
(ti -t,)
=1

= Standard Deviation ; = Time Interval Measured
Number of Measurements t Any Measurement
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PERFORMANCE CHECK

4. CLOCK PULSE CHECK (QPTION 001 and 003) Cont"d,

Lt
ax

-
bx
W

P oNm AW

Ex
(W

ol

LEARN
PLUG-IN

w
CLEAR x

CLEAR x
X FER PROG

PLUG-IN

10,
11

12.

13.
14.

5.
16,
17.
18

axy
- (subtract)

bx
Sl
bxy

+ (add)

b X

w
X (multiply)

cxy
+ {add)

19,

20.
21,
22,

23.

24,
25,
26.
27.

REFPEAT

Nxy

+ (divide) ‘
X FER PROG

Y
bx
s

Nxy

+ (divide)
Xy

X (multiply)

bxy

Xy

<

= {subtract)
(4)

VX
PAUSE

RUN
START

*When entering this program it is necessary to press any positive number so instrument doesn’t take the
square root of zero; this step is not learned and has no effect on the program,

¢. Time Delay. To check the time delay thumbwheels, proceed as follows:
1,  Connect equipment as shown in Figure 5-4, {Time delay check.)

2 Check TIME DELAY by setting thumbwheel switch to following positions and observing output pulse
delay on Time Interval Counter. Time interval change should correspond with switch settings.

T usec

8 psec
T0 psec
80 usec
T00 psec

800 usec
T msec

8 msec
70 msec

80 msec

700 msec
500 msec

999 999 msec

Adjust 0-1 ysec TIME DELAY control for total of 1 sec delay (Thumbwheels set to 999999)
indication on Time Interval Counter. This completes clock pulse check,

TIME DELAY CGHECK

Figure 5-4, Clock Pulse Test Setups

HP 5061A

tPPS m‘:n

HF 5360A

WITH 5379A
TIME INTERVAL

PLUG-IN

50§32

ELECTRONIC
COUNTER
HP 52451

1PPS (REFERENGE)

HF 5375A
Keyboard

EMHz

—_——————

SET TRIGGERING FOR
+5V POSITIVE SLOPE

F

P o= ——y

FOUTPUT 1
[ -

HP 5061A

HP 53BOA

4

HP 53794

I |-|l— 5051 TEAM

5, CLOCK PULSE (Option 001) SYNCHRONIZATION CHECK

The Digital Clock Assembly A5 output pulse can be automatically delayed from an input reference pulse by
2 to 11 microseconds. To check synchronization, proceed as follows:

a, Place 5061 A in normal operation with dividers on.

b, Connect equipment as shown in Figure 5-5.
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Table 5-2, In-Cabinet Performance Check (Cont'd,)

PERFORMANCE CHECK

5. CLOCK PULSE (Option 001) SYNCHRONIZATION CHECK

NOTE: Reference input pulse must be greater Figure 5-5. Test Setup For Clisck
than +5 V_ with rise time greater than Synchronization Check

50 na conds,
nosecon OSCILLOSCOPE

. Press and hold Clock SYNC button located on VERT MARIZ
Digital Clock Assembly AS (Figure 3-7) for at 4 B
least one second. The digital clock will ]
synchronize on the first pulse input after the
SYNC btutton is pressed. The oscilloscope
display should indicate a 10 £1 ps time delay.

EXT TRIG

HP 5061A

REFERENGCE
|EFPS CLOGCK
QUTPUT

6. STANDBY POWER SUPPLY (Option 002) CAPACITY CHECK

Place instrument in normal operation so that CONTINUQUS OPERATION light is on, BATTERY light is off,
and ALARM light is off. Disconnect instrument ac power cord from ac line source for 30 minutes,
BATTERY light should flash during entire period. Connect instrument ac power ¢ord to ac line, BATTERY
light should stay on for approximately 18-21 hours. At completion of recharge cycle BATTERY light should
go off. During entire check period, CONTINUQUS OFPERATION light should stay on and ALARM light off,

7. RMS DEVIATION OF 5 MHz OUTPUT (SHORT TERM STABILITY)

The rms deviation of the 5 MHz OUTPUT (due to noise and frequency fluctuations) is specified.as 5.6 X 10-1 1
for averaging time of l-second; 2.5 x 10-11 for 10 seconds averaging time; and for Option 004: 5 x 10-1
for 1 second; 2.7 x 1012 for 10 seconds.

The system shown in Figure 5-5a checks this rms deviation using a2 HP 5360A Computing Counter with an
automatic program run with the HP 5375A Keyboard. The method used measures, in real time, the standard
deviation of N pairs of samples of the frequency measured. The frequency measured is derived from the
standard-under-test and a reference standard, The deviations are averaged over N samples and then
displayed. Steps to perform this test and the 5360A Keyboard program are given below:

a. Set HP 5061A to OFEN LOOP operatiq.n,\
¢

l
b. Connect test set-up as shown in Eigu't@iﬁ-&ah Ensure that reference standard has been in confinuous
operation for not less than 24 hours.

¢. Set HP 5360A Computing Counter control as follows:

Set EXT MEAS TIME to NORMAL (rear panel)
Set CYCLE RATE to maximum cow out of POWER OFF
Set DIGITS DISPLAYED to AUTO

Press MODULE

Set MEASUREMENT TIME to 1

Set MULTIPLIER to 15 (or 108)

Set FUUNCTION to FREQ

Set INPUT to A

Set LEVEL control to PRESET

Set SENSITIVITY MULTIPLIER to X10

Set AC-DC to DC
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Table 5-2. In-Cabinet Performance Check (Cont’;l.)

PERFORMANCE CHECK
7. RMS DEVIATION OF 5 MHz OUTPUT (SHORT TERM STABILITY) Cont'd.

d. Adjust reference standard for display of approximately 2 Hz,

e. Depress EXT switch on counter.

f. On Keyboard, set LOOP NUMBER N to 100, SUB-NORMAL-MAN to NORMAL, and load rms
deviation program.
Atlow sufficient time for 100 samples and note display; display should not exceed the specifications
listed in the opening paragraph,

HP 5375A Program for RMS Deviation Check Figure 5-5a. Test Setup for RMS Deviation
of 5 MHz Output
f, = SMHz = 5x 106

HP5061A l
. MANUAL OFFSET SMHz HP10514A

2 REFERENCE |+zHz|" MIXER
LT STANDARD - x

1

2

3

4 X 2Hz
5. 5p i
p -
7

g

ENTER PREFIX .
LOW PASS
FILTER

9.
14,

I1. !
SCHMITT
12. XFER PROG TRIGGER

13. MODULE A
15. MODULE A
16.
17.
18,
19,

20.
21,

22,
23,
24,
25.
26.

27.
28,

29,
30,

3L

32,

33, 4

34. DISPLAY x
35. RUN

36. START

El

e

|

+U’;4>'!
g

F
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 5061A Tests Performed By

Cesium Beam Frequency Standard

Serial No. - Option(s)

OPERATIONAL CHECK.S

Description

Check

CIRCUIT CHECK Meter
Qutput Frequencies
Output Waveforms
Frequency on Counter

Time Scale

UL

See Table 3-]1 and Table 3-4
1 V rms minimum,

Clean sine waves, all outputs.
*1 count, counter error

*1 count, counter error

PERFORMANCE CHECKS

Description

Check

Harmonic Distortion; greater than 40 dB
from rated output

MNon-Harmonic Distortion; greater than
80 dB from rated output

Accuracy; Standard Tube 1 x io-11
Option 004 7 x 1g=12

Clock Pulse (Option 001)

Clock Pulse Synchronization (Qption Q01)
10 psec *1 psec

Standby Power Capacity (Option 002)
1.5 amperes for 30 minutes

Short Term Stability

JU UL

greater than 40 dB
greater than 80 dB

1 x 10-11
Option 004 7 x 1012

Rate: 1 PPS

Amplitude; 10V p-p £10%
Width: 20 gs minimum
Rise Time: less than 50 ns
Fall Time: less than 2 us
Jitter: less than 3 ns

Time Delay: | psec to 1 sec

S to 1l usec
30 minutes

2.5 x 107! (standard tube, for 10 seconds
averaging time), 2.7 x 10712 (Option 004,
for 10 seconds averaging time).




5-7. IN-CABINET PERFORMANCE CHECK

5-8, The InCabinet Performance Check outlined in
Table 5-2 lists checks to verify specifications. The Per-
formance Check Test Record page can be filled out during
the checks to provide a permanent performance record of
each instrument. In-Cabinet Performance Checks can be
used:

4. as part of an incoming inspection check of instrument
specifications,

b. as part of a troubleshooting procedure, and

¢. after any repairs or adjustments, before returning the
instrument o regular service.

5-9. MODULE DESIGNATIONS

5-10. Table 5-3 @mives designations, names, and part
numbers of all assemblies and modules used.

5-11. INSTRUMENT COVER REMOVAL

5-12. For aceess to modules in the unit, remove top and
bottom covers. Remove the four screws from the cover and
slide cover toward rear of instrument, To replace cover,
TCVOTSS proc:r.:durc.

5-13. TROUBLESHOOTING

Table 3-3, Assembly Designations

Assembly Number and Name HP Purt No.

05061-6097
05061-6019
05061-6108
05060-6029
0506!1-6011
05061-6102
0506!1-6005
05061-6095
G5061-6092
001056013
05061-6009
Cesium Beam Tube 05061-6077
Buffer Amplifier 05061-6030
Logic 0530616016
035061-6099
05061-6018
05060-6093
05060-6092

Synthesizer

Battery Charger (Option 002)
Multiplier

Harmonic Generator

Digital Divider (Qption 001)
Frequency Divider

AC Amplifier

Phase Detector

Operational Amplifier
Quarlz Oscillator

Cesium Oven Controller

Power Regulator
Terminal Board

+350) Vdc Power Supply
=2500 Vde Power Supply

Maodel 5061A
Majntenance

5-14, The best approach 1o 1solating frouble In the instru-
ment is first obtain all possible information from controls,
indicators, and connectors; then logically apply this infor-
mation to locate the defective unit or module. Fipures 3-6
(front panel), 3-7 (top controts), 3-8 (rear panel), 8-3 (top
internal), &4 (bottom internal), 8-2 (block disgram with
waveforms) can help understand operation and locate
modules and parts. To further aid analysis, esch CIRCUIT
CHECK switch position is discussed in Paragraph 5-22,
Table 5-4 mdicates basic instrument trouble indications and
checks for their cause. Section VHI in this manual provides
cirenit diagrams, circuit board component locations, wave-
forms, and voltage checks. This section, in conjunction with
the In-Cabinet Performance Check of Table 5-2, are good
troubleshooting aids, When a defective assembly is isolated,
refer to that assembly corresponding parsgraphs in
Section V of this manual.

S-15. When Operational Checks indicate an instrument
frequency offset greater than 1 part in 1011, (7 X 10-12 for
Option 004) the following checks should be made prior to
troubleshooting;

a. Check “C” Field setting given in Paragraph 3-8k.

h. Check Synthesizer frequency given in the In-Cabinet
Performance Check Table 5-2.

c. Re-tune control loop (see Paragraph 5-195),

d. Demagnetize cesium beam lube, (See Beam Tube
Demagnetization procedure Paragraph 5-172.) For option
004 only: Do the CURRENT degauss procedure using
HP 10638A DEGAUSSER ACCESSORY. Procedure is in
the HP10638A Operating Manual.

5.16. PERIODIC MAINTENANCE

3-17. The only maintenance necessary to maintain the
Model 5061A is periodic checks of the [romt panel
CIRCUIT CHECK meter indications, When the instrument
is initially tuimed on, all-CIRCUIT CHECK maeter positions
should be checked and recorded tn Table 3-4, After several
days of continuous operation, the meter indivations should
apain be checked and recorded in Tuble 3.4. If any meter
indication changes value, all indications should be again
recorded in Table 3-4.

5-18. During the life of rthe beam tube il is lypical for
beam current to decay due to aging of the electron
multiplier within the beam tube. However, beam tube
performance is not deteriorated since tube noise decreases
with the current decrease. When meter reading in 2ND
HARMONIC position decreases to 20% of Lhe initial value
noted in Table 3-4, adjustments are roquitred to front pancl
BEAM | METER and LOOP GAIN controls.

5-19. When the 2ND HARMONIC indication has decreased
to 20 of initial valua, pljo::ccd as follows:

a. Set instrument controls a3 follows:
MOD

OSC FREQUENCY X10-10
CIRCUIT CHECK
TIME CONSTANT
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b. Adjust front panel LODP GAIN control for 40
indication on CIRCUIT CHECK meter. If CONTINUOUS
OPERATION light goes off, momentarily press front panel
LOGIC RESET button.

¢. Set CIRCUIT CHECK switch to BEAM L

d. Adjust BEAM I METER adjust for 20 on CIRCUIT
CHECK maeter.

¢, Rotate CIRCUIT CHECK switch through all 12
positions and record readings in Table 3-4. After several
days, re-check meter indications and record in Table 3-4.
This completes the adjustments,

5.20. STANDBY BATTERY PERIODIC
MAINTENANCE {Qption 002)

5-21. When Option 002 is installed, the internal battery
should be “exercised” every 60 days. To “‘exercise” the
battery, disconnect instrument ac power cord from line
source for 15 to 20 minutes. This operates the 5061A on
internal standby battery power. During internal battery
operation, front panel BATTERY light will flash on and
off. Connect instrument ac power cord to ac line voltage.
BATTERY light will remain on until battery is re-charged.
Re-charge cycle is abont ten times usage time. CON-
TINUQUS OFERATION light should remain on during
“exercise” period.

5-22. CIRCUIT CHECK SWITCH AND METER
5-23. BATTERY Position

5-24, Meter signal is supplied from the internal standby
battery positive side (Option 002 only) through Terminal
Board Assembly A17 to S1A(1).

5-26. SUPPLY Position

5-26. Meter signal is supplied from Power Regulator
Assembly A15 through Terminal Board Assembly Al7 to
51A(2). The meter monitors the regulated +18.7 volt
putput from this assembly. This voltage is supplied to most
circuits in the instrument; therefore a meter indication
other than 3842 indicates trouble in this circuit.

5.27. 10N PUMP i Pasition

5.28, Meter signal is supplied from +3500 Volt Power
Supply Assembly A18 through Terminal Board Assembly
Al7 to 81A{3). The meter indication represents the ion
pump current. The beam tube ion pump operates any time
power is applied to the instrument. A fail-safe cument
monitor circuit holds off beam tube power if beam tube
pressure is unsatisfactory. The normal meter indication is
zero (less than 5.0 microamperes) for the ION PUMP 1
position. :

5-29. OSC OVEN Position

5-30. Meter signal is supplied from Crystal Oscillator
Assembly A10 through Terminal Board Assembly Al7 to
S1A(4). The meter monitors power applied to the propor-
tional oven in I:hco oscillator assembly. At an ambient
temperature of +25 C, the metfer should indicate between
35 and 45, provided the ¢ven has been opeérating long
enough to reach operating temperature (about 1 hour).

3=12

5-31. CS OVEN Pasition

5-32. Meter signal is supplied from Oven Controller
Assembly All through Terminal Board Assembly Al7 to
51A(35). The meter monitors powar applied to the cesium
oven in the beam tube with a normal indication between 5
and 35. The normal temperature is dependent on ambient;
operation in a cooler cnvironment will cause the indication
to increase while a warmer will cause a decrease.

5-33. 5 MHz Position

5-34, Meter signal is supplied from: Buffer Amplifier
Assembly A13 through Terminal Board Assembly Al7 to
S1A(6). The meter monitors the 5 MHz standard frequency
output, Normal indication is 38 to 42, with no load
connected to front or rear panel output connectors. Meter
will indicate less when the output is loaded.

5-35. MULT Position

5-36. Meter signal is supplied from Harmonic Generator
Assernbly A4 through Terminal Board Assembly Al7 to
S1A(7). The meter monitors the bias current applied to
step recovery diode A4CR2. Normal meter indication is 20
to 43. This meter reading indicates the 90 MHz input fo
Harmonie Generator Assembly A4 is present and the step
recovery diode is not open or shorted.

5-37. BEAM | Position

538, Meter signal is supplied from AC Amplifier Assembly
A7 through Terminal Board Assembly A17 to S1A(8). The
meter monitors dc beam current from the beam tube
electron multiplier, Normal indication is between 15 and 30
and will be maximum when the beam tube applied
frequency is exactly equal to cesium resonance.

5-39. COMTROL Position

5-40. Meter signal is supplied from Operational Amplifier
A9 through Terminal Board Assembly A17 to S1A(9) and
rear panet CONTROL output jack. The CONTROL indica-
tion represents crystal oscillator frequenecy-correcting dc
voltage. When the dc voltage cxceeds about 5.0 volts (50
right ot left on CIRCUIT CHECK meter), this approaches
the +7 volt dynamic limit of frequency control and front
panel ALARM light will come on. When this occurs, adjust
0O5%C FREQUENCY COARSE control for zero indication
on CIRCUIT CHECK meter.

547. 2ND HARMONIC Pasition

5-42, Meter signal is supplied from Logic Assembly Ald
through Terminal Board Al17 to S1A(10). This signal
represents the 274 Hz second harmonic signal voltage level
from AC Amplifier Assembly A7, which in turn comes
from the beam tube electron mmltiptier. Normal meter
indication is between 35 and 45,

5-43. 1 MHz Position

5-d4, Meter signal is supplied from Frequency Divider
Assembly A6 through Terminal Board Assembly A17 to
$1A011). The meter monitors the IMHz standard fre-
quentcy oulpat, Normal indication is 38 to 42 with no load
connected to front or rear panel output jack. Meter will
indicate less when the output is loaded.
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5-45, 100 kHz Position

5-46, Meter signal is supplied from Frequency Divider
Assembly A6 through Terminal Board Assembly Al7 to
S1A(12). The meter monitors the i00 kHz standard fre-
quency output. Notrmal indication is 38 to 42 with no load
connected to front or rear panel output connectors. The
meter will indicate less when the output is loaded.

5-47. SYNTHESIZER ASSEMBLY A1
5-48. Normal Operation

5-49. 5061A Synthesizer Module Assembly A1 Series
No. 1152A and Above

5-49A. Thumbwheel switches included with earlier syn-
thesizer assemblies have been removed. The function of the
switches was to make minor changes to the U.T.C. Time
Scale. Since January 1, 1972, the common reference time
scale throughout the world has been changed. The previous
rate-offset from the Atomic Time Scale has been eliminated
and adjustments in U.T.C. time will be in increments of
1 second every 6 to 12 months to maintain the approxi-
mate agreement with the time scale based on the earth’s
rotation.

5-50. Operational Check

5-51. To determine if synthesizer circuits are working
properly, connect equipment as shown in Figure 5-6.
Counter should indicate a frequency of 12,631,771.6 Hz
#] count. The RF Voltmeter should indicate 100 mV or
more.

5-52. Troubleshooting

5-53. When synthesizer circuits are not functioning
properly, remove assembly from instrument, remove
module cover, and reconnect the assembly electrically.
Connect a ground lead from instrument chassis to synthe-
sizet circuit board ground. Check thoroughly for physical
damage, burned or broken components. Check all
connectors,

5-53A. One-shot MV IC4, Check and Adjustment. If IC4 is
replaced, C2 should be checked and adjusted as follows:

a. Connect a clip lead between either side of R5 and the
instrument chassis. This holds the input gate open.

b. Connect an oscilloscope to Q3(C). Set the oscillo-
scope sweep to 0.2 useconds/division. Adjust horizontal
position and sweep speed controls so that each pulse falls
on a graticule line as in waveform 2 , of Figure 8-3.

¢. Connect scope external trigger input to TPI. Set
scope to trigger on megative slope of pulse. Remove clip
lead from RS to chassis.

d. Check that oscilloscope displays waveform 1 of Fig-
ure 88, If not, adjust C2 so that 9 pulses are blocked out.
These can be easily counted by counting the graticule lines
during the period when the input gate is closed. There
should be no partially blocked out pulses at the end of the
blockout period. A partial pulse may appear at the
beginning, but should be counted as blocked out.

5-14

Figure 5-6. Synthesizer Operational Check Setup

HP 50614
UNDER TEST

RF
VOLTMETER

ELECTRONIC
COUNTER

HP 5245L

5-54. Table 5-5 lists the signal period at A1TP1. Table 5-6
is a step-by-step troubleshooting aid, helpful in isolating the
trouble area. Once the problem area is located, normal
repair techniques should be used.

555. A1L2 and ATL4 Replacement and Y1 Freguency
Check

5-56. When A1L2 and A1L4 need replacement, the follow-
ing procedure should be used:

a. Set instrument controls as indicated:
LOOP OPEN

b. Remove synthesizer assembly from instrument,
remove module cover, and reconnect synthesizer 5 MHz
input and +18.7 Vdc lead. Connect chassis ground to
synthesizer circuit board ground.

¢. Lift the end of AIRS81 connected to A1R88-R78
junction.

d. Connect this lifted end to the positive lead of a DC
Power Supply set to +6.5 V £0.3 V. Connect DC Power
Supply negative lead to synthesizer ground.

e. Measure synthesizer frequency at A1J3 using setup
shown in Figure 5-7.

f. If counter indication is greater than 12.631871 MHz
or less than 12.631671 MHz, select L2 or L4 as necessary
for a counter indication of 12.631771 MHz £100 Hz. If the
values of L2 and L4 exceed a range of 0.15 uh to 2.2 ph
replace Y 1 and repeat this procedure.

g. When frequency indication is correct, reconnect R81,
replace synthesizer cover, and replace synthesizer assembly
into the instrument.

h. Reconnect all electrical connections and using test
setup in Figure 5-6, check synthesizer output frequencies
using Table 3-3.

Table 5-5. Synthesizer A1TP1 Outpui Period

Digital Divider

Hardwired for Signal Period at A1TP1

2095 273.2 usec
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Figure 5-7. Synthesizer Frequency Check Setup

+18,7V0DC

HP BOGIA,
UNDER TEST

SMHz

EXT
FREQ
STD

SYNTHESIZER 12.63
g1 ASSY Al MHz| | ECTRONIC
3 ouryy|  COUNTER

5-57. Module Replacement

5-58. When Synthesizer Assembly Al is replaced the
following adjustment is necessary:

a. Set instrument to normal operation (CONTINUOUS
OPERATION light on, ALARM light off).

b. Set CIRCUIT CHECK switch to BEAM L

¢. Remove instrument top cover and locate Harmonic
Generator Assembly A4 (Figure 8-3).

d. Adjust A4R1 maximum counterclockwise, then
clockwise for maximum CIRCUIT CHECK meter indica-
tion. Replace instrument top cover. This completes the
adjustment.

5-59. BATTERY CHARGER ASSEMBLY A2
(Option 002)

5-60, See Paragraph 5-250 covering options.
5-61. MULTIPLIER ASSEMBLY A3

5-62. Normal Operation

5.63. Multiplier circuits are part of a stable microwave
power source supplying a 300 milliwatt, phase modulated,
90 MHz signal to Harmonic Generator Assembly A4. The
multiplier is tuned at the factory to match the specific
harmonic generator and cesium beam tube used. Do not
adjust multiplier circuits until it is definitely established
that fault exists in the multiplier.

5-64, Operational Check

5.65. To determine if the multiplier is operating normally,
check inputs and outputs shown in Figure 8-11 with an
oscilloscope. To check the 90 MHz output signal, discon-
nect cable from A3J2 and connect a Sampling Oscilloscope,
terminated in S0 ohms. Sync the Sampling Oscilloscope
with 5 MHz from the instrument. The 90 MHz displayed on
the oscilloscope should be a clean sine wave at 8 to 12 volts
peak-to-peak. Remove the Sampling Oscilloscope and
replace cable to A3J2.

5-66. Troubleshooting

5.67. When multiplier circuits are not operating properly,
the assembly should be removed from the instrument, cover
removed, and re-connected allowing access to circuit
componegnts.

5-18

5-68. Whern any components in tuned circuits are replaced,
the circuit must be retuned. To retune, connect a
decoupled oscilloscope to the following stage coliector
circuit. Re-tune the repaired circuit for maximum ampli-
tude on the oscilloscope. For example: if A3C34 is
replaced, connect the oscilloscope to A3Q9 collector and
adjust A3L12 and A3L14 for maximum amplitude on the
oscilloscope.

5-69. The only externally accessible adjustment on the
multiplier s MOD LEVEL A3R20. This control normally
needs no adjustment. However, if repair or instrument
trouble requires that the output be checked or A3R20
setting be checked, perform the following procedure:

a. Set 5061A controls as follows:
MOD
MODE
0SC FREQUENCY X10-10
CIRCUIT CHECK
TIME CONSTANT

b. Observe CIRCUIT CHECK meter indication and
adjust OSC FREQUENCY CQARSE control to ceniral peak
of cesium resonance.

c. Adjust OSC FREQUENCY X10-10 to 200. This
offsets the quartz oscillator by - 50 parts in 1010

d. Using the Micon-to-BNC cable supplied, connect test
output A716, on the bottom instrument deck, to the
vertical input of an Oscilloscope.

NOTE

This waveform should be a 137 Hz sine wave. If
there is clipping or distortion, reduce ac gain by
adjusting front panel LOOP GAIN contrel for a
clean waveform.

e. Adjust MOD LEVEL (A3R20) on Multiplier
Assembly A3 for maximum amplitude indication on
Oscilioscope.

f. Remove oscilloscope connection from A7J6,

g. Reset Loop Gain and 2nd Harmonic level ontlined in
Paragraphs 5-108 and 5-197,

5-70. Module Replacement

5-71. When Multiplier A3 is replaced, perform the adjust-
ments in Paragraphs 5-193 through 5-195.

5-72. HARMONIC GENERATOR ASSEMBLY A4
5-73. Normal Operation

5-74, Harmonic penerator circuits produce the microwave
field applied to the cesium beam tube. This agsembly is
factory adjusted for optimum performance with a specific
multiplier and cesium beam {ube assembly. 1t is not
intended for field repair. Make only those adjustments
called for in this manual.

5-75. Operational Check
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576, o determine if harmonie generator circwits arc
operating normally, c¢heek CIRCUIT CHECK meter indica-
tion in MULT position. Meter should indicate 35 to 45 for
normal operation. Check the 90 MHz input at A4J1 and
FL.63.... MIlz input at A4J2 with a Sampling Oscilloscope.

5-77. Troubleshooting

5.78. When a trouble in the harmonic generator is found,
vetune the assembly as outlined in Paragraphs 5-187 and
5184, If retuning has no effect, remove assembly from
imstrument, Contact your nearest Hewlett-Packard Sales
and Service office Hsted al the back of this manual.

5-79. When a new beam tube 15 replaced, the harmonic
generator and multiplier assemblies must be adjusted. Use
procedure in Paragraphs 5-187 through 5-198.

5.80. Module Replacement

5-81. When Harmonic Generator A4 is replaced, perform
the adjustments in Paragraphs 5-187 through 5-197,

5-82. DIGITAL DIVIDER ASS5EMBLY A5
(Option 001}

5-83. Scc Paragraph 5-238 covering options,

584, FREQUENCY DIVIDER ASSEMBLY A6
5-85. Normal Operation

5-86. Frequency divider cireuwils provide 1 MHz  and
100 kM stgnals to front and rear panel output jacks and
b MUz Lo Digital Divider Assembly AS (Option Q01),

5.87. Operational Check

3-88. Divider operation can be casily checked by monitor-
ing CIRCUIT CHECK meter indications and checking
output frequencics with an electronic counter. When
measuring output frequencies, the counter should be driven
with the 506 1A, 5 MIlz output,

5-89. Troubleshooting

5-90. The divider wirealts can bhe divided into two parts
1} t MUz divider, and 2) 100 kHz divider. Front panel
DIVIDER MODE switch may be disconnected during
troubleshooting to prevent starting the | MHz divider. To
statt the dividers with DIVIDER MODE switch open, short
the ping that connect the blue and gray wires to the divider.
Figure 817 is furnished as an aid in locating malfunctions.
When the divider has been repaired, the following tuning
procedure should be performad.

591. Tuning Procedure

5-92, ASSEMBLY REMOVAL. The frequency divider
assembly must be removed from its mounted position to
expose tuning adjustments. I care {5 exercised during
removat, power to instrument ¢an remain on.

4. Remove mounting screws holding divider assembly in
instriment.

Model 3061A
Matnlenance

b. Leave cables and connectors intact and carefully
remove assernbly from instrument. Place assembly across
top of other mounted assemblies with adjustment holes
exposed.

5-@3. 1 MHz TUNING. |

4. Connect a BNC tee to front panel 1 Mz cutput jack.
Connect an Electronic Counter and RMS Voltmeter to the
BNC tec, Connect the 5061A 5 MHz output to Counter
EXT STD INPUT and set counter for external standard
operation. .

. Connect S50-chm Termination to the rear panel
1 MHz output jack.

¢. Connect the blue and gray wires to the divider.

d. Set front panel DIVIDER MODE switch to AUTO
START. Tune AGTI1, T2, C21 and T3 for maximum
indication on RF Voltmeter. Counter should indicate
] MH# £1 count.

e. Set DIVIDER MODE swilch to center off position,
Momentarily disconnecet J6 from the instrument, The
divider should stop. 8¢t DIVIDER MODE switch to START
and release. The divider should start and remain running.

f. Carefully retune A6C21, Ti, T2, and 13 for maxi-
mumn indication on RMS voltmeter. Quiput level should be
between 1.0 and 1.5 Vrms. If less, decrease the value of
A6R31 until the output level is between 1.0 and 1.3 volts,
This completes the 1 MUz divider tuning.

5-94. 100 kHz TUNING

NOTE

The 100 kHz divider is started by the 1 MHz
divider signal. Before tuping the 100 kH:
divider make sure the 1 MHz divider is started
and running.

d. Observe the CIRCUIT CHECK 100 kHz indication
and ¢ompare it to Table 3-1.

b, Check for 100 kHz, 1 Voms inte 50-ohms at front
and rear panel 100 kHz jacks,

c. Connect oscilloscope probe at Q10 collector. Adjust
T4 for maximum amplitude at 1 MHz.

d. Connect oscilloscope probe at Q16 collector. Adjust
T5 for maximum amplitude at 100 kHz.,

e. Make miner readjustments of Td, T5 for a stable
100 kHz, 1 Vims into 30-0hms at 12, T4,

f. Disconnect all test equipment from 5061A and
re-install divider assembly in instrument. This completes the
divider checks and tuning.

5-95. Module Replacement

5-94, No other module adjustments are neccssary when
Frequency Bivider Assembly A6 is replaced,

5-19
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5-.97. AC AMPLIFIER ASSEMELY A7
5-98. Nbrmal Operation

599, The amplifier circuits receive the low-level modulat-
ing signal from Cesium Beamn Tube Assembly Al2 and
provide amplified outputs to Phase Detector Assembly A8
and Logic Assembly Al4. BEAM I current indication for
CIRCUIT CHECK meter is also furnished from the ampli-
fier circuits, The 274 Hz second harmonic and 137 Hz
fundamental are contained in the input signal. The 274 Hz
is filtered out and sapplied to logic circuits while the
137 Hz is further amplified and supplied to phase detector
and logic circuits.

5-100, Operational Check

5.101. To determine if AC Amplifier Assembly is operating
normally proceed as follows:

a, Set instrument to normal operation (CONTINUOUS
OPERATION light on, ALARM light off).

b. With the Micon-to-BNC adapter supplied, connect the
vertical input of an Oscilloscope to ATI6 error signal test
jack.

¢. Set front pansl MODE switch to LOOP OPEN.

4. With CIRCUIT CHECK switch to BEAM I, adjust
05C FREQUENCY COARSE for resonant peak.

e. Set OSC FREQUENCY X10°10 control to 300. Wave-

form should be similar to Figure 8-2, (9). Disconnect
oscilloscope and cable from instrument.

B5-102. Noise Checl

a. With instrument operating and MODE switch set to
LOOP QOPEN, disconnect A7P1 from A7J1. This removes
the AC Amplifier input signal.

b. Set AC Amplifier Gain switch A781 to HI and set
front panel LOOP GAIN control maximurm clockwise.

c. Connect an BRMS Voltmeter to ATI6 output test jack,
Voltmeter indication should be less than 0.5 Vrms. Discon-
nect RMS Voltmeter.

¢. Return switch A78] to original position and LOOP
GAIN to mid-range.

e. Connect A7P1 to ATJL.

f. Set OSC FREQUENCY X10°10 to 250.

g. Set MODE switch to OPER.

h. Set CIRCUIT CHECK switch to 2ND HARMONIC.

i, Adjust LOOP GAIN control for an indication of 40
on CIRCUIT CHECK meter,

5-103. Troubleshooting

5-104, Amplifier components can be easily reached if the
520

assembly iz remaoved from the instrument and connected to
an cxternal +18.7 Vdc Power Supply.

5-105. The external dc supply {+) lead shounld be con-
nected to W-R terminal on the AC Amplifier Assembly and
the common (-) lesd to circuit board common. If the
trouble is in the Beam Current differential amplifier
(Q4A/B,5,6) an additional voltage of -10V must be
supplied to the “VIQ” terminal. Troubleshooting may now
be done in 2 straightforward manner. DC collector voltages
for each amplifier stage are given on the schematic.

5-106. Module Replacement

5-107. When AC amplifier components are repaired or
replaced, LOOP GAIN control A7A1R7, 2ND HARMONIC
level Paragraph 5-197, modulation phase Paragraph 5-194,
and BEAM I meter zero Paragraph 5-196, should be
adjusted, To adjust LOOP GAIN, perform procedures listed
in next paragraph (Loop Gain Adjustment).

5-108. Loop Gain Adjustment

2. Set 5061A controls as follow:
MOD
MODE .. .,
0S¢ FREQUENCY X10-10
CIRCUIT CHECK
TIME CONSTANT

b. Tune OSC FREQUENCY COARSE control {o pri-
mary cesiurm resonance indicated on CIRCUIT CHECK
meter.

¢. Using the Micon-to-BNC adapter supplied, connect a
DC Veoltmeter to A8J1 on Phase Detector Assembly A3.

d. Carefully adjust OSC FREQUENCY COARSE con-
trol for zero voltmeter indication. Some noise will be
present in meter indication. Adjust for minimum meter
mndication.

e. Set OSC FREQUENCY X10-10 control to 200.

f. Adjust front panel LOOP GAIN control for Volt-
meter indication of +1.6 20,15 volts,

NOTE

AC Amplifier Assembly A7 GAIN switch
{A751) setting should be changed if LOOP
GAIN control range is insufficient to perform
step f.

g Set OSC FREQUENCY X10°1C controt to 300. Voit-
meter should indicate -1.6 %0.15 Volis. If not, repeat steps
b through g.

h. Set MODE switch to OPER. Voltmeter indication
should fall to zero. This verifies proper frequency control
leop operation.

i, Set 0SC FREQUENCY X10-10'ts 250. Disconnect
Voltmeter and adapter cable.




5102. PHASE DETECTOR ASSEMBLY A8
5-110. Normal Operation

5-111. Phase detector circuits provide the following
outputs:

4. 137 Hz, 80 to 300 mV p-p sine wave at ABJ5. This is
the phase modulation applied to Multiplier Assembly A3,

b. 137 Hz, 12 to 16 V p-p square wave at A8J4.
Synchronous detector signal applied to Logic Assy Al4d,

c. 137 Hz, 1.5 to 2.1 V pp triangular signal at A8JF2,
Available for synchronization.

d. Full wave phase detected signal, derived from AC
Amplifier Assembly A7, at A8J1 and A8J6. This sipnal is
applied to Operational Amplifier Assembly A9,

NOTE

When the 5061A is operating normally (with
the atomic loop closed), the emror signal at
ABJ1 is very small, containing mostly noise.
When viewed with an oscilloscope it should
appear similar to Figure 8-2, waveform (11}.

5-112. Operational Check

5-113, To determine if Phase Detector Assembly is oper-
ating normally, perform the following operational checks:

a. Operation mode of 5061A is not important for this
check, Remove the cable at ABJ5 and with the Micon-to-
BNC adapter furnished, connect the vertical input of an
Oscilloscope to A8J5. The waveform should be similar to
Figure §-19, (8).

b, Operation mode of 5061A is not important for this
check. Remove the cable at A8J4 and with the Micon-to-
BNC adapter furnished, connect the vertical input of an
Oscilloscope ta ABJ4, The waveform should be similar to
Figure 82, (13}, Remove the oscilloseope connection and
reconnect A8J4.

c. Operation mode of 5061A is not important for this
check, Conneet vertical channel of an Oscilloseope to ASJ2.
The waveform should be triangular with 1.5 to 2.1 V pp
amplitude. Disconnect oscilloscope and connect Electronic
Counter in its place. The frequency at A8J2 should be
137 Hz +1 Hz. If not, adjust ASRiI0 (MOD FREQ) for
137 Hz £]1 Hz as indicated on Counter. Disconnect Counter
from instrument.

d. Bet 5061 A controls to:
OSC FREQUENCY X10-10
MODE
CIRCUIT CHECK
Adjust OSC FREQUENCY COARSE control for peak of
cesium resonance indicated on CIRCUIT CHECK meter.
Set OSC FREQUENCY X10'19 control to 300. Remove

cable from A%J3 and connect vertical input of Oscilloscope
to this cable {ASP3).

LOOP OPEN
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The waveform should be similar to Figure 8-2, (9). Discon-
nect Oscilloscope and reconnect A8P3 to A8J3. Connect
Oscilloscope to ABJ1. The waveforin observed should be
similar to Figure 8-2, (10). Disconnect Qscilloscope.

NOTE

If this signal is clipped or distorted, readjust
0SC FREQUENCY X10-10 control for wave-
form shown in Figure 8-2, (9). This is the
amplified error signal from AC Amplifier
Assembly A7,

&. Remove cable from AEJ3 and connect a DC Volt-
meter to ASJ1. Signal amplitude should be less than
£1.0mYV. If voltage iz incorrect, adjust Phase Zero adjust
(ABR39} for zero Vdc 0.2 mV,

2-114. Troubleshooting

5-115. When any components are repaired or replaced the
assembly should be adjusted. When cesium beam {ube
assembly A12 is replaced, phase detector circuits should be
checked and adjusted. For complete check and adjust-
ments, ses Paragraphs 5-118 to 5-120.

5-116. Module Replacement

5-117. A new phase detector module may be replaced
without removing power from the 5063 A. After replace-
ment, new module should be adjusted as follows.

5-118. PHASE MODULATION FREQUENCY ADJUST,

2. Set front panel controls as follows:
TIME CONSTANT
MOD .
MODE
0SC FREQUENCY X10-10
CIRCUIT CHECK ., . ..

b. Adjust OSC FREQUENCY COARSE control for
maximum peak indication shown on CIRCUIT CHECK
meter.

¢. Connect an Flectronic Counter to phase detector
SWEEP TEST QUTPUT jack A8J2 located on insttument
bottom front deck.

d. Adjust Mod Freq control (ASR10) for 137 Hz 1 Hz
display on Blectronic Counter. Disconnect Counter from
instrument.

5-119. PHASE DETECTOR ZERO ADJUSTMENT.

a. Set front panel MOD switch to OFF.

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

¢. Using adapter cables supplied, connect DC Voltmeter
to phase detector test output A8J1.

d. Adjust Phase Detector Zero control ABR39 for less
than 1.0 mV indication on voltmeter. Disconnect voltmater
and adapter cable.
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e. Connect the +18.7 Vdc lead (white-red) to AC
Amplifier Assembly A7,

5-120. FHASE MODULATION PHASE ADJUST,

a. Set 5061A controls as follows:
MOD

0OSC FREQUENCY X10-10
CIRCUIT CHECK
TIME CONSTANT

b, Adjust OSC FREQUENCY COARSE for zero CIR-
CUIT CHECK meter indication.

¢. Set MODE switch to LOOP OPEN.

d. Set OSC FREQUENCY X10-10 control to 200.

e. Using the adapter cables provided, connect vertical
input of Oscilloscope to A8J1.

f. Adjust ASR42 (Phase Adj) for correct waveform
shown in Figure 5-8.

NOTE

I A8R42 has insufficient range, reverse the
positions of ASR34 and ASR3S, located inside
the module, so that ABQS emitter is connected
o ABR3S and ASQ9Y emitter is comnected to
ASR34,

g Disconnect Oscilloscope and adapter cable from
instrument.

h. $et OSC FREQUENCY X10-10 to 250. This com-
pletes the phase adjustment,

5121. OPERATIONAL AMPLIFIER
ASSEMBELY A9

5122. Normal Operation

5-123, This integrating amplifier provides the dc control
voltage to Oscillator Assembly A10 for controlling guartz
oscillator frequency.

5-124. Operational Check

5-125. To determine if amplifier assembly is operating
normally proceed as follows:

a. Bet 5061A MODE switch to QPER and time constant
o short.

b. Remove instrument top and bottom covers.

¢. Locate TP1 and TP2 on bracket at bottomn right side
of instrument deck near the front panel (Figonre 5-4).
Connect a clip lead between TP1 and TP2 shorting the
input to Operational Amplifier Assembly A9.

d. Connect a DC Voltmeter to rear panel CONTROL
output jack (this same point is available on Terminal Board
Al
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Figure 5-8. ABR42 Adustment
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R42 CORRECTLY ADJUSTED

e. Switch front panel MODE switch to LOOP OPEN
then to OPER. Observe the voltage on Voltmeter 10 mV
range. Voltage will probably daft since Operational Ampli-
fier Assemnbly A9 integrates its mtermal zero offset. This
drft however, should not exceed 1.5 mV/min. If drift is
excessive, check cirenit board in vicinity of amplifier input
for dirt or dust which could caunse leakage paths.

f. Set MODE switch to LOOP OPEN.
g. Remove shorting jumper between TP1 and TP2.

h. Disconnect ASP6 from A8J6 at AE Phase Detector
Assembly output.

. Using a Micon-to-BNC adapter provided, connect a
DC Power Supply set for zero output to ASP6. Connect
cable shicld to negative (=) terminal of power supply.

j.  Adjust DC Power Supply for +1 Vde output.
k. Set MODE switch to OPER.

1. Ohbserve DC Voltmeter for a decreasing voltage. When
CONTROL voltage decreases to —5 Vide, disconnect DC
Power Supply. DC Voltmeter should indicate and retain the
voltage indicated when DC Supply was disconnected.

m, Reconnect power supply in opposite polarity,; that is,
connect power supply + terminal to ocable shield and
- terminal to cable center conductor.
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n. The d¢ voltmeter should increase through zero and
indicete an increasing positive voltage. When DC Voltmeter
indicates +5 Vde, disconnect the DC Power Supply. DC
Voltmeter should indicate and retain the voltage indicated
whean supply was disconnected.

o. Set front panel MODE switch to LOOP OPEN then
back to OPER. Voltmeter should indicate zero voits, This
concludes the operational check. Disconnect all instruments
and test cables and reconnect ABP6 (o ASIS,

5-126. Troubleshaoting

a. Circuit board in area of input terminals must be
tlean. Contamination here can cause excessive zero drift.

tr, Integrating Capacilors €2 and C3 should also be
checked when troubleshooting operational amplifier A9.
Resistance across these capacitors should be 25 kM ohms.
Check 2, €3 as follows:

I. Remove ABP6, A9J2 and A9FPI,
2, Set MODE swilch to OPER MODE.

3. Measure resistance, using an HP 412, between
A9I2(5} and cenmter of A9P1 (USE CAUTION, 300 V
present),

5127, Module Replacement

a. Remove +18.7V (white/red) from AC amplifier
assernbly A7,

b. Proceed as directed in  Paragraph 5-192, stepsa
through e.

5-128. OSCILLATOR ASSEMELY A10
5129. General

5-130. The oscillator asscmbly is not recommended for
field repair. Instrument warranty is void if repair or
adjustment is attempted inside the assembly. Adjustments
other than those available on instrument front panel will
alsg void the warranty. If it is establizshed thai a defective
component or circwit trouble exists within the eacillator
assembly, contacl the nearest Hewlett-Packard Sales and
Service office for shipping instructions and for packing
information.

5131. Qperational Check

5-132. The following procedures may be used to determine
proper operation and should be used if the assembly is
replaced,

5133, CIRCUIT CHECKS, The following circuit checks
involve checking oscillator inputs and outputs,

4. Set instrument to normal operation with front pancl
MODE switch set to LOOF OPEN.

b, Disconnect the 420 red wire from the oscillator
assembly. Connect a high impedance DC Voltmeter positive
lead (+) to the disconnected red wire. Connect common ()
Voltmeter lead to instrument chassis, Voltmeter should
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indicate between +18.2 and +18.9 Volts. Disconnect
Voltmeter and connect red wire back (o 420 terminal on
oscillator assembly.

c. Disconnect the +24 white-red-blue wire from oscilla-
tor assembly. Conncct 4 high impedance DC Voltmeter
positive Tead (+) to the disconnected white-red-blue wire.
Connect common (~) Voltmeter lead to instrument chassis.
Voltmeter should indicate between +22 and +33 Volts.
Disconnecl Voltmeter and connect white-red-blue wire
back to +24 terminal on oscillator assembly.

d. Connect high impedance DC Vollmeter to while-
orange wire on OSC FREQUENCY X10-10 control, Con-
nect common (—) lead to chassis ground, Voltmeter should
indicate between +14 and 16 Volts. Disconnect
Voltmeter.

e. Connect DC Veoltmeler to Q%C OVEN pin on
Terminal Board Assembly A17(17). Connect common (-)
Iead to chassis ground. Voltmeter should indicate about
+16 Volts. Disconnect Voltmeter.

f. Connect an oscilloscope vertical channel through a
50-ohm Fecdthru to A10J13. Oscilloscope display should be
simitar to Figure 8-2, (1) Remove Oscilloscope and replace
Al0P3,

g Conpect Oscilloscope  vertical channel  through
50-ohm Feedthru to. A10J4, Oscilloscope display should be
similar to Figure 82, (2). Remove oscilloscope and
re-connect Al0J4, If waveform ampliludes observed in
steps g and f are low, adjust front panel 5 MHz FILTER
control for maximum amplitude of oscilloscope display.

h. Set CIRCUIT CHECK switch fo 2ND HARMONIC.
Adjust QSC FREQUENCY X100 gontrol maximum
clockwise, maximum counterclockwise, and return to 250.
CIRCUIT CHECK meter should track with control
movemert.

i. Disconnect cable from -EFC on oscillator assembly,
Connect DC Power Supply common lead (-} to -EFC on
oscillator assembly. Connect positive lead (+) to chassis
ground. Slowly adjust DC Power Supply to =5 Volis
CIRCUIT CHECK meter shouwld track with Power Supply.
Disconnect Power Supply and re-connect - EFC cable.

J- Set CIRCUIT CHECK switch to O8C OVEN, 5 MHz,
SUPPLY, and observe CIRCUIT CHECK meter indication
at each position. Meter indications should agree with
Table 3-1, This completes the oscillator circuit checks.

5-134. QUTPUT VOLTAGE AND WAVEFORMS. In addi-
tion to the circuit checks, the following checks can be
performed, using equipment listed in Table 5-1. To obscrve
5 MHz output voltage and waveforms:

a. Terminate rear panel 5 MHz output jack wilth 50-0hm
Termination and connect an RMS Voltmeter to front panel
5 MHz output jack., Qutput level should be at least 1 Volt
rms.

b, Repeat step a, using an Oscilloscope. Signal should be
a sine wave with no apparent distortion,
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5-135. S[GNAL TO NOISE RATIO. Figure 5-9 shows the
test setup diagram for the gignal-to-noise ratio test. The
required test equipment and characteristics are listed in
Table 5-1. To perform the signal-to-noise ratio test, proceed
as follows:

a. Using BNC “tee”, connect RF millivoltmeter to L
input of mixer,

b. Adjust attenuator so that mixer is operating with
linear characteristics. That is, a ! dB change in attenuator
setting causes a 1 dB change in the RF millivoltmeter. This
is the minimum amount of sttenvation that must remain in
the systern at all times.

c. Record voltage indication of RF milliveltmeter.

d. Disconnect Cesium Standard under test from
attenuator.

e. Set signal generator dial to 5 MHz, output level to
minimum.

f. Connect signal generator RF output to attenuator
nput.

g. Adjust signal generator oufput level to give same
indication on RF millivoltmeter as in step ¢.

h. Connect refercnce frequency standard 5 MHz output
to mixer R input.

i Sect attenuator to 70 dB.

j.  Set AC voltmeter FUNCTION switch to 1 CPS range.
Adjust RANGE switch for an on-scale reading.

k. Adjust signa! generator frequency for maximum on
AC voltmeter.

i. Record the following:
1, Attenuator setting
2. AC voltmeter range __dB
3, Voltmeter scale reading (%) _ dB

4, Reference signal level (algebraic
sum of 1, 2, and 3) _ ...dB

m, Disconnect signal generator from attenpator input
and reconnect the 5 MHz output from the instrument
under test to the attenuator input.

n. 3¢t attenuators to value noted in step b. Connect DC
voltmeter to 50 ohm termination at output of mixer and
adjust for on-scale reading.

o. Slowly adjust reference oscillator (COARSE AND
FINE) frequency adjustments so that reading on DC
voltmeter stops moving, and, 15 less than #1 mV. It will not
be possible to keep this voltage stable for more than a few
seconds but this initial seiting will suffice.
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p. Reconnect smplifier to mixer ouiput. Increase AC
voltmeter sensitivity until an on-scale reading is obtained.
Record the following:

1. Attenuator setting _____dB
2. AC voltmeter range dB

3. Voltmeter scale reading () R |

4. Noise signal level (algebraic
surn of 1, 2, and 3) — __dB

q. Calenlate the é.ignal—twncise ratio using the following
format as a guide:

1. Noise level, step p-4 - dB

2. Reference signal level, step 1-4 dB

3. Subtract 2 from 1 (sign should
be negative) — dB

The result obtained on line 3 should be comected by -3 dB
to account for noise contribution from the reference
oscillator, and by a 1 dB meter correction to arrive at the
RMS noise figure (the meter is an average reading device
and its indication is 1 dB low for noise measurements).

4. Add-2dB to 3.

The result obtained on line 4 shall be less than - &7 dB,

Figure 5-9_ Signal-to-Noise Ratio Test Setup
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5.136. NON HARMONIC DISTORTION, Non harmoni-
cally related distortion for oscillator operation is at least
80 dB below the 1 Vrms output level To measure non-
harmonic distortion, a Spectrum Analyzer is tuned to the
5 MHyz fundamental and an amplitude reference is estab-
lished. Qutput frequency spectrum is then investigated to
determine fundamental to sideband amplitude relationship
at non-harmenic points of the spectrum. To c¢heck non-
harmonic distortion, proceed as follows:

2. Sel instrament to normal operation (CONTINUOUS
OPERATION light on, ALARM light off).

b, Sl CIRCUIT CHECK switch to CONTROL,

c. Adjust OSC FREQUENCY COARSE control for zero
CIRCUIT CHECK meter indication.

d. Set MODE switch to LOOP OPEN, Frequency loop is
open and Oscillator Assembly A10 is operating without
control,

g, Connect instrurment 5 MHz output through 50 chm
Termination to Spectrum Analyzer input. Check Spectrum
at 5 MH:z center from 4 MHz to 6 MHz, All sidebands,
except 5 MHz point, should be 80 dB below the carrier.
This completes non harmonic distortion check,

5-137. HARMONIC DISTORTION, Harmonic distortion,
for oscillator operation, should be at least 40 dB down
from (he 1 Vrms output. To perform this check, @
Spectrum Analyzer is tuned to the 5 MHz output and an
amplitude reference is established. Qutput frequancy spec-
trum is then investigated to determine fundamental to
sideband amplitude relationship at harmonic points of the
fundamenial.

4. S¢t instrument to normal operation (CONTINUGUS
OPERATION light on, ALARM light off).

b. Set CIRCUIT CHECK switch to CONTROL.

c. Adjust OSC FREQUENCY COARSE control for zero
CIRCUIT CHECY meter indication.

d. %et MODE switch to LOOP OPEN. Frequency loop is
open and Oscillator Assembly A10 is operating without
control.

¢. Connect instrument 5 MHz output through 50 ohm
Termination to Spoctrutm Analyzer input. Check Spectrum
at 5 MMz center to 4th harmonic (20 MHz). Harmonics
gshouid be 40dB below the carrier. This completes
harmonic distortion chack.

5-138. STABILITY. Stability specifications for the 5 MHz
autpiet are as follows:

a, As a functiém of argbient temperature: less than
2.5 %102 from 0°C to +350°C.

b. As a function of load: less than 22 X 10-11 for open
circuit to short circuit, and 50-ohms, R, L. and C
load changes,

¢. As a function of supply voltage: less than 5 X jo 11
for 10% change from nominal (115 or 230 Vac) line voltage
ar a de voltage change between 22 and 30 V.

Af_ A9 1.3° 1.3
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5139, Figure 5-10is the block diagram of a system used to
test the stability as a function of temperaturc, lead, and
supply voltage., The equipment used is listed in Table 3-1;
equipment with equivalent characteristics may be used.
Perform the stahility test as follows!

a. Connect equipment as shown in Figure 5-1 (.

b. Connect channel A of volimeter to reference source
and channel B to oscillator under test,

¢, Set 5061A under test to normal operation (CON-
TINUQUS OPERATION light on, ALARM light off). Set
CIRCUIT CHECK switch to CONTROL. Adjust OSC
FREQUENCY COARSE control for zere CIRCUIT CHECK
meter indication. Set MODE switch to LOOP OQPEN.
Frequency loop is open and Oscillator Assembly A10 is
operating without control.

d. Set reference 5061A to normal operation (CON-
TINUOUS OPERATION light on, ALARM light off).

e. Set oscillator under test to same frequency as
reference source by adjusting Test 5061A OSC FRE-
QUENCY COARSE and OSC FREQUENCY X10°10 fre-
quency for minimum movement on most sensitive range of
voltmeter RANGE and METER OFFSET.

£ Sel PHASE METER ZERO and OFFSET for zero.
g Record PHASE METER reading after 100 sec.

h. Determine Ffrequency difference between A and B
inputs using following equation:
Singe
360°/sec _ At

360 fsec = 1 Hz, then —“l—Hi"' Af

solving for A1,

. AR
Af= 360°(1)

time in seconds, required for the phase change
measured ‘

Af = frequency difference between input signals
A = phase change in degrees (8405A reading)
Dividing A f by the frequency of the reference oscillator

then gives the frequency difference in proportional parts.
Example:

Standard frequency f = 5 MHz
AP measured on 84054 = 1,3°
At=100seconds

- =] = j =
f 3600 360°100)5 x 108) 1.8 x 10!

7.2x 1012 0r 72 parts in 1012,

i Repeat step h after 24 hours; stability should be
< 5 parts in 1019,
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Figure 5-10. Stability Test Setup
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5-140. Ta check oscillator stability as a function of
temnperature, place oscillator under test in a controlled
temperature chamber. Set temperature to 0°C and after
4 hours perform stability test. Stabilit{y should be as stated
in Table 1-1. Set temperature to 50°C and after 4 hours
repeat the above test. Stability should be as stated in
Table 1-1.

5-141, To check oscillator stability with load change, leave
systern connected as for temperature check with the
temperature now set to 25 C. Remove all loads from
oscillator under test. Perform stability test with the
following loads on 5 MHz QUTPUT: open circuit, 50-ohm
resistive, inductive and capacitive. To perform stability test
with 5 MHz QUTPUT shorted, leave system connected as in
temperature check and connect vector voltmeter channel A
to reference source 1 MHz OUTPUT and channel B to
1 MHz OUTPUT of unit under test. Connect short to
5 MHz Output connector.

5-142. To check oscillator stability with supply voltage
changes, leave system connected as for lemperature test,
Without interrupting power, conneet 5061A under test to
+22 to +30volt de¢ source and perform stability test,
Stability should be as stated in Table 1-1. Repeat test with
oscitlatar connected to variable line voltage source set {0
103 Vac and then to 127 Vae, Stability should be as stated
in Table 1-1.

51432, Module Replacement

5-144. To remove Oscillator Assembly A10, proceed as
follows:

a. Remove all operating power.

NOTE

If Standby Battery Opiion 002 is installed,
remove instrument bottom cover. Remove ac
power and press 58 located on botiom insiru-
ment deck (Fipure 8-4).

b. Remove instrument top cover.
5-26

, & Remove 4 screws holding the oven in place. One
screw is on bottom, three on top. One is attached in front
of AC Amplifier Assembly A7, Use offset screwdriver
provided.

d. Partially remove oscillator and frame assembly.
¢. Disconnect all electrical connections,

f. Remove oscillator and frame assembly from

instrument,

g Remove oscillator from frame assembly,

h, Replace oscillator by reversing the above procedure.
NOTE

When replacing the oscillator and frame assem-
bly, care should be taken in handling the gray
and white-yellow-gray wires. These wires carry
ac line voltage to the oscillator assembly, If
Time Standard Option 001 is installed, Digital
Divider Assembly A5 (Figure 8-7) should be
removed when reconnecting the geay and white-
vellow-gray wires.

i, After replacing the new cscillator assembly, opera-
tiongd check should be performed (Paragraphs 5-131
through 5-141).

5-145, CESIUM OVEN CONTROLLER
ASSEMEBELY A1

5.146. Normal Operation

5147, Oven controller circuits provide power to the
cesiumm beam tube as required. In addition, they supply
power to the hot wire fomizer, mass spectrometer (in beamn
tube), 16 volts and 300 volts to Operational Amplifier A9,
minus 10 volts to AC Amplifier Assembly A7, and voltage
for front panel CIRCUIT CHECK meter indication when
set to C85 OVEN. During cesivm oven warmup, front panel
meter indication should be full scale and will decrease to
between 5 and 35 depending on oven temperature. Mass
Spectrometer adjust A11R27 and voltage checks are out-
lined in the following paragraphs, Make these checks only
when oven controller failure is suspected or after repair,
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5-148. Qperational Checks
5149, MASS SPECTROMETER ADJUSTMENT.,

a. Place 5061A in normal operation (MODE switch to
OPER, CONTINUQUS QPERATION light on, ALARM
light off).

b, Sel CIRCUIT CHECK switch to BEAM 1.

¢. Remove instrument bottom cover, locate Cesium
Oven Controller Assembly All (Figure 8-3), and adjust

ALIR27 Mass Spectrometer adjust for maximum CIRCUIT
CHECK moter indication.

3-150. 300 VOLT CHECK

NOTE

300 V is not used by A% Assembly with Stock
Number 05061-6089.

Bisconnect ALL operating voltages from 5061A,
. Remove instrument top and bottom covers,
¢ Remove Cesium Oven Controller Assembly All

(Figure B-3), remove assemnbly cover, and reconnect oven
controller to instrument so components are accessible.

d. Connect instrument to operating power and place in

normal operation (Paragraph 3-8).

¢. Connect DC Voltmeter positive lead (+) to AT1J1
(11} Connect commeon lead (=) to A11J1(10). Voltmeter
should indicate between +270 and +360 volts. Disconnect
Voltmeter,
5151, 16 VOLT CUHECK

a, Conpect DC Voltmeter (3¢t to measure napative
voltage) positive lead (+) to A1131(7). Connect common
lead (-) to instrument chassis. Voltmeter should indicate
between =~ 16 and ~ 18 Volts,

b. Disconnect positive Voltmeter lead, set Voltmeter to
measure negative voltage (-), and connect Voltmeter to
Al11J1(8). Voltmeter should indicate between +16 and
+18 Volta, Disconnect Voltmeter.

5152, 10 VOLT CHECEK. Conncet DC Voltmoter (set to
measure negative voltage) positive lead (+) to A11JI(6).
Conneet common lead to chassis ground. Voltmeter shouwid
indicate between =8 and -10wvolts This completes the
voltage checks, Disconnect Voltmeter and disconnect ALL
instrument operating power, Replace module cover and
re-install in instrument, Instrument is ready for turn-on.

5153, Module Replacement

a, Disconncct AC and DO power whenever removing or
replacing A1t assembly,

b, On new All assembly, wire A11TY, A11TZ, and
AllT4 the same as these transformers in the old All
assembly.
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NOTE

Wiring of the trapstormer taps should agree
with information given on cesium beam tube
desal,

c. Remove R21A and B from old assembly and install
them in the same positions in the new assembly, Do the
same with R24,

d, Perform mass
graph 5149,

spectrometer  adjusiment Para-

5-154. Figure 8-25 is provided and is a good trouble-
shooting aid. When repair or replacement is made, perform
Mass Spectrometer adjusiment (Paragraph 5-149) and all
votage checks (Paragraph 5-183 h to q.).

5-165. CESIUM BEAM TUBE ASSEMBLY A12
5156. Warranty

5-157, The Cesium Beam Tube Assembly (05061-6077)
used in the Standard 5061A is puaranteed for three ycars
from date of shipment. The High Performance Cesium
Beam Tubce {05061-6101) used in Option 004 is guarantecd
for 14 months from the date of shipment, When the choecks
and adjustments in the following paragraphs determine that
the cesium beam tube is defective, contact the nearest
Hewlett-Packard Sales and Service office for shipping
instructions.

51568. General

5159 (A). No adjustments are provided for Cesium Beam
Tube Assembly Al2. 1t is & secaled unit and repair inside
should not be attempted. However, the following pura-
graphs outline checks for the beam tfube, a replacement
procedure (with necessary adjusiments after replacement),
and an adjustment procedure for optimizing instrument
operation if beam tube output current decreases. Regarding
beam tube operation in the Model 5061 A, the following
points should be remembered:

1. The BEAM | indication on front panel CIRCUIT
CHECK meter may decrease slowly with time, This is
normal, Along with the BEAMI, the 2ND HARMONIC
indication will decrease. When the 2ND HARMONIC
INDICATION falls to about 20, the LOOP GAIN and
BEAM I METER adjustiments should be made as described
in Paragraph 5-19.

2. Adjusting loop gain .and moter indications does
not increase the beam tube output current, but rather
compensates for the current decrease.

3. The adjustments in (2) can be made with con-
fidence that instrument operation will remain well within
specifications.

5-159 (B) Normal Qperation. During normal operation the
output of the Cesinm Beam Tube is u negalive current with
# peak magnitude of roughly 0.2 pa. The magnitude of this
current varies with applied frequency as shown in Fig-
ure 3-1. This current is displayed on the {ront-panet meter
in the BEAM I position. The 2ND HARMONIC meter
reading is also an indication of the magnitude of the beam
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current. There are 5 supplies which provide power and high
voltages to the Cesium Beam Tube. These are the Cesiurm
Oven, Hot-Wire lonizer, and Mass Spectrometer power
supplies, located in the A1l cesium oven controller; Al18
+3500 V and A19 -2500 V power supplies. BEach of these
supplies must be working properly for the Cesjum Beam
Tube to produce an output current. Magnitude of the beam
current is also controlled by the amount of microwave
power sent to the tube, from the A4 Harmonic Generator.
Up to the saturation point, more micro-wave power causes
more beam current, Thus, the beam current ¢an be used as
a power indicator when tuning the A4 Harmonic Generator
Assembly. Beyond this point the beam current reduces with
increasing power, The microwave tuning procedure insures
that the tube is not in saturation. A schematic of the
Cesium Beam Tube is shown in Figure 8-3 and may be used
to check cireuit continuity through the tube.

5-159 (C) Troubleshooting. There are two types of Cesium
Beam Tube failures; Systernic, and End-Of-Life, Systemic
fajlures are caused by a malfunction inside the tube and are
usnally characterized by a sudden loss or change in beam
current. These symptoms may also be caused by failures in
.the beam tube power supplies or in the circuits which
generate the applied microwave signal. Before replacing the
tube, these circuits should be eliminated as a cause-of-the-
change in beam current. Table 5-4 should be used for a
step-by-step procedure in isolating faults of this type.
Table 5-6a summarizes the beam tube input, and power
supply signals, and their measurement.

5-159 (D) End-Of-Life Failure. This failure is characterized
by a gradual inerease in noise from the tube accompanied by
either an increasing or decreasing signal from the tube. End-
Qf-Life fajlures result from the tube running out of cesium
ot from excess free cesium inside the tube causing nolse in
the detector system. A cesium beam tube iz considered to be
at the end of its life when the cesium standard will no longer
meet its short-term-stability specification.

Table 5-6a. Beam Tube Signals Summary

Wher&
Measured

Applicable
Pracedure

Voltage or

INPUT - Waveform

Fig, 8-2(7) | J16(1,2)
Front Panel

Meter
J17(1,2)

Cesium QOven
Power

Hot Wire
lonizer

=2500V
+3500V
LF Ceil

Fig. 5-2(8)

Para 5-233
Para 5-223
Para 5-162

Microwave Para 5-163

Power

Beam Tube Para 5-165

Signat

However, it is not absolutely necessary to replace the
cesium tube at this point. Even though the cesium tube
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may be somewhat noisy it can continue to operate the
instrument and define frequency with sufficient accuracy
and stability for many applications. To obtain as much use-
ful life as possible, the user should replace the cesium beam
tube only when the instrument performance has degraded
to where it is unsuitable in its specific application. Mini-
mum specifications for the standard cesium tube (05061-
6077) are as follows: The paragraph notations show where
to find the procedure for the measurement.

Signal to Noise Ratio (Para, 5-167) = 300
Peak-valley/background (Para. 5-189) = 1
Peak beam current = 0.8 X 10784

If the cesium tube output signial falls below any of these
specifications it is considered to be at the end of its life.
The end of life criteria for the “High Performance” beam
tube (05061-6101) Option 004, is called the figure-of-merit

(Fm):

FVE + 1
PVE + 2

_ &m
m (LW}

F =10

Wheze:

s/n Signal to noise ratio (Para. 5-167)
(LW) = Line width (on cesium beam tube label)
PVE = Peak-Valley/background (Para, 5-189)

Ag the formuia indicates, the tube is functioning normally
if the figure of merit (Fp;) is 10 or greater. However, the
instrument will function very well even if the figure-of-
merit drops below 10. The standard cesium tube has a
figure-of-merit of 1 to 2,

5160. Operational Checks

5-161. GENERAL. Beam tube failure ghould be definitely
cstablished prior to replacement. Failure indications can be
due to associated circuitry an¢d this aspect should be
thoronghly investigated. Table 5-4 is a good aid in checking
assaciated civcnits and assemblies. For example: low beam
current indication may be caused by low microwave field
output from Harmonic Generator Assembly A4 or no beam
current indication may be caused by absence of on¢ or
more operating voltages. The following checks should
determine if cesium beam tube replacement is required.
Before performing the procedures, determine if operating
voltages are present at Cesium Beam Tube Assemmbly Al

CAUTION

High voltages are present at Cesium Beam Tube
Assembly Al12.

5162, LF COIL CHECK. The L.F, (low frequency) coil
input to the cesium fube enables 2 beam current to be
generated independent of the microwave input, This cheek
is very useful for tronbleshooting. A failure in the micio-
wave generating circuits (Al, A3, Ad), the beam tube




power supplies (All, Al8, Al9), or the tube itself can
cause a loss of beam current, If performing this test restores
the beam current, it indicates the failure is in the
microwave generating circuaits. If beam current is not
restorcd, it indicates that the fault is in the cesium beam
tube power supplics or the tube itself.

2. Ser MODE switch to LOOP QPEN,

b, Remove instrument bottom cover and disconnect
A4]? from Harmonic Generator Assembly Ad4. This
removes the beam tube microwave field.

c, On Terminal Board Assembly A17, locate LF Coil
test point,

d. Connect a low frequency oscillator to A17 LF. coil
test point.

e. Set the Osciltator to 21.41 kHz about 1 Vrms,

f. If beam ewrrent increases, it indicates the beam tube
and power supplies are operating properly.

g Set instrument CIRCUIT CHECK switch to BEAMI
and adjust the Oscillator frequency and amplitude for
maximam indication on CIRCUIT CHECK meter. Note this
reading.

h, Disconnect the oscillator and connect A4J2.

3-163. MICROWAVE-FIELD CHECK. This check deter
mines if the microwave field is of sufficient power to
saturate the beam tube microwave cavity. Do the check as
follows:

a, MODE switch to LOOF OPEN; MOD switch to OFF.
b. Set CIRCUIT CHECK to BEAM I,

¢. Carefully adjust O3C FREQUENCY COARSE to the
pnmary peak of the cesium resonance as indicated on the
CIRCUIT CHECK meter (sce Figure 3-1).

NOTE

Three peaks will be encountered: two peaks of
lower amplitude and one peak of higher ampli-
tude. The higher amplitude peak represents the
primary peak of the cesinm resonamce,

d. Disconnect A7P1 from A7J1 and connect a high
impedance dc voltmeter to ATP],

e, The saturation check is performed by turning A4R|
maximum ccw, then slowly cw until the de voltmeter just
indicates a peak (see Figure 5-10a),

f. Continue turning A4R] ¢w, The dc voltmeter indica-
tion will remain the same, or decreases then increases apain
to the peak level of step e. This indicates saturation.

g If A4R1 is turned further cw, the dc voltmeter
indication will decrease, then increase to a peak of lower
amplitude than in step e,

=l L KT T3 41 T TR 1 st

Model 5061A
Maintenance

h. The comect peak is the one listed in step e, Always
reset A4R1 by turning it full cow and then cw to the first
peak.

i, If the double peak {(step ¢ and f) is not evident (not
saturated), pull A4 Attenuator out slightly and repeat
steps¢ and f (see Figure 5-11). If saturation cannot be
attained with the attenuator pulled out all the way, realign
A4 Harmonic Generator as described in Paragraph 5-187.

5-164, BEAM TUBE SIGNAL CHECK. The wseful output
beam current (“flop” signal) from the beam tube is a
measure of its efficiency, The “flop™-signal-to-background-
noise-current-ratio iz easily measured and thus is 3 quick
check of beam tube operation. A high-input impedance
Electronic Voltmeter is used to measurec the “flop™ signal
and background noise current; then these values are used 1o
compute the ratio. The relationship used is:

v, Y,
— > 1
B

Cesium resonance central peak voltage
Adjacent Cesjum regsonance valley voltage

= Background noise with no RF signal applied to
tube

5-165. With instrument tuned to the central maximum
outlined in Paragraphs 3-8a through 3-8h, remove instru-
ment top and bottom covers, and set controls to:

MGD ., ..

CIRCUIT CHECK

4. Remove the input cable from A7J1 and connect DC
Voltmeter to this cable. This is the beam fube output
signal. Record the voltmeter indication as peak voltage
valut(Vp).

b. Set MODE switch to LOOP OFEN,

c. Slowly adjust OSC FREQUENCY CQARSE control
for valley signal (adjacent to the peak) indicated on PC
Voltmeter. Record the voltmeter indication as valley
voltage (V).

d. Retune OQ3C FREQUENCY COARSE control to
central maximum indication on voltmeter,

¢. Locate Harmonic Generator Assembly Ad
{Figure 8-3). Disconnect 12.63.... MHz signal by removing
cable connected to A4J2, Voltmeter indication s back-
ground noise, Record this value as Vy.

f. Compute the “flop™-signal-to-background ratio using

V-V,
Vg

=1,

5-166. A value greater than 1 is a good indication that
transitions within the beam tube are occurring and beam
tube operation is satisfactory. This completes the check.
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Figure 5-10a,

Saturation Check

VWOLTMETER INDICATION

]‘_'_,,.- CORRECT SETTING

SATURATED
‘,,—"""

A4Rl CW

A4 SATURATION CHECK

5167, SIGNAL-TO-NOISE CHECK. The signal-to-noise
ratio of the cesium beam tube output helps determine the
short-term-stability performance of the instrument. On
instruments equipped with the Standard Cesium Beam
Tube (HP P/N 05061-6077), the tube must have 2
signal-to-noise ratio of 300 or greater in order for the
instrument to meet specifications, On instruments equipped
with the Option 004 High Performance Cesium Beam Tube
(HP F/N 05061-6101), this test is used to determine the
fizure of merit. Figure of merit must be >10. See Paragraph
5-159 (C) for further details, Failure of this test may not
necessarily mean that the cesjum beam tube is defective. Be
Sure 1o read Paragraph 5-159 (A), (B), (C), and (D).

5-168. The signal-to-noise ratio for the cesium beam tube is
defined as the ratio of beam resonance current (I,) minus
the resonance current valley (), divided by t%e noise
current (I,). This relationship is expressed by:

Ip_lv

II'!

Useful beam current
Beam tube nodse current in a 1/4 cycle handwidth

&
n

The values of Ig and Iy are computed from the measure-
ments made in the procedure outlined in Paragraphs 5-170
and 5-171.

5-169. To find the useful beam current signal value I, the
instrument is tuned to the beam current resonance peak
and valley. A high input impedance (100 megohms or
more) DC Voltmeter is used to determine this value. This
meter input impedance value (Rypaper) is the denominator
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when the measured peak and valley voltages are converted
to current, With thizs method the beamn cutrent peak
becomes

Rmeter

and the beam current valley becomes

="
=
Rm@tﬁr

where Vp Is the peak voltage measured and Vy is the valley
or minimum voltage measured adjacent to the peak.

5170, To find the cesium beam tube noise current a
sensitive wave analyzer (HP Model 302A) is connectad to
the output of the beam {ube signal preampiifier (located in
the A7 assembly). Because the analyzer will be reading
noise, an RC filter circuit is added to the analyzer's
recorder output to average the meter reading. The band-
width of the HP302A wave analyzer is nominally 6 Hz, but
should be checked before making this test as this value is
used in computing the noise current. The preamplifier in
the instrument’s A7 assembly produces a voltage output,
which is proportional to its noise-current input from the
cesium beam tube. The constant of proportionality is called
the “transfer impedance”. When the average value of the
nois¢ voltage iz determined, it is divided by the transfer
impedance to obtain the noise current.

5-171. The following procedure outlines the method for
computing the cesium beam tube signalito-noise ratio,

a. 5¢t MOD switch OFF and MODE switch to LOOP
OPEN.




b. Remove cable from A7J1, and using the adapters
provided, connect the cable to the input of 2 high-
impedance voltmeter, The meter reading is the dc beam
vurrent.

¢. Tune the oscillator COARSE control to the primary
peak of the cesium resonance as displayed on the meter (see
Figure 3-1). Record this voltage as Vi

d. Adjust the COARSE control to the “valley™ or
minimum beam current, indication adjacent to the primary
peak. Record this voltage as Vy.

e. Compute the signal current (k) by using
) Vp -V,
B

I

meter

f. Readjust the COARSE control to the primary peak of
the cesium resonance. Remove the voltmeter and reconnect
the cable to A7J1.

g. Connect HP Model 302ZA Wave Analyzer input to
ATI2.

h. 8et GAIN switch on A7 assembly to LOW, and adjust

LOOP GAIN control on front panel full clockwise. Ensure
MOD switch is OFF; if it is not, repeat steps a through h,

1. Construct an RC flter as shown in Figure 5-10b and
comnect it to wave analyzer RECORDER output.

Figure 5-10b. RC Filter

RECORDER NOISE FILTER
r -

HP302A

WAVE
I ANALYZER
FROM
ATP2

HF4IZA
&4 VOLTMETER

j. Set HP Model 302A Wave Analyzer controls to:
SCALE VALUE ABSOLUTE
MAX INPUT VOLTAGE
FREQUENCY
average miter indication
less than half scale

. k Wait 1 minute before taking a reading, The voltage
indication on the high-impedance de¢ voltmeter is related to
the wave analyzer as histed in Table 5-6b.

Table 5-6b. Voltmeter-Wave Analyzer Indications

Actual Indication
on DC Voltmeter

DC Voltmeter
Range

Analyzer
Range

100 v

1 Volt 0to 100 uV

100 uv 3 Volt 0to 30 uV

300 uvV 1 Volt 0 to 300 uv

300 uv 2 Valt 0 to 100 uv

L ars s hrvmvesuds Bl v o A e
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l. Record reading on the analyzer as Vy. The actual
noise current (Ip) coming from the cesium tube is calcy-
lated using this formula:

L 'n VAT
" S3ax 106 B.W. Analyzer

The formula converts the noise voltage reading on the
analyzer to noise cutrent from the tube. The expression
under the square toot sign converts the noise reading to
equivalent noise in 4 1/4 Hz bandwidth,

m. Compute the beam tube signal-to-noise ratio:

I
§/N=2=2

Tn

NOTE

Be gure to reset LOOP GAIN as described in
step n.

n, Remove wave analyzer connection and reset LOOP
GAIN control by following the procedure of para-
graphs 5-19(a) through (e). If the LOOP GAIN control has
insufficient range to perform the adjustment, set the GAIN
switch on the A7 assembly to HI. This will enable the
adjustment to be performed.

5172. BEAM TUBE DEMAGNETIZATION

5173. General

5-174. When the cesinm beam tube has been exposed toa
strong magnetic field the tube may require demagnetiza-
tion. Frequency offsets greater than 1 part in 1011 may be
due to beam tube magnetization. The following procedure
can be used to demagnetize the beam tube. A 6.3 Vac
filament transformer is used for deganssing the inner shield.
This procedure is for the standard tube only, For Option
004 High Performance Beam Tube, use the HP 10638A
Degausser, User instructions are included with the HP
10638A,

B-175. Procedure for Standard Tube

5-176. To degauss the beam tube inner shield, a trans-
former is required (HP Part No. 9100-0058, or equivalent)
with 2 6.3 Vac secondary winding capable of carrying
2 Amperes, A 1-chm, 5-watt resistor (HPF Part No,
0£11-0040) and variable line voltage source are also
required, Proceed as follows:

#. Remove ALL instrument{ operating power and
remove bottom cover,

b, Comnect the primary of the transformer to Variable
Line Voltage Source gutput, Connect 1-ghm, 5-watf resis-
tor between AI7TP3 and 6.3 Vac terminal and the other
transformer 6.3 Vac output terminal to ground.

c. Set Variable Line Voltage Source for “07 volis
output and connect to proper voltage, 60 Hz power,
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d. Within a 15-second interval, ratate the Variable Line
Source to supply 125 Volts to the transformer input and
then rotate back to zero input, (A shorter interval for this
operation does not degauss satisfactorily and a longer
interval may damage “C” Field coil in the beam tube. This
completes innet shield degaussing. Disconnect leads, replace
instrument cover. Instrument is ready for turn on,

5177. CESIUM BEAM TUBE REPLACEMENT
PROCEDURE

B-178. General

5-179, When it is definitely established that the cesium
beam tube is defective, the following replacement proce-
dure should be used, The procedure consists of three parts:

a. Removing the old cesium beam tube.
b. Installing the new tube,

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

5-180. Removing the Cesium Beam Tube

5-181, To remove the tube, proceed as follows!

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

b. If Option 002 (Internal Standby Battery) is installed,
depress battery disconnect pushbutton switch 58 located
on a bracket on the bottom of the instrument near the
center of the deck. Remove A2 assembly.

c. Remaove three miniature plugs P1, P2, and P3 from
the bottom of Harmonic Generator Assembly Ad,

d. Locate the two large wires connected between the
beam tube and power supply. These wires are the +3500V
and =2500 V supply leads. Unplug +3500 V plug J4 and
=2500V plug I3 by turning the metal lock on each
connector plug,

e. Loosen four screws in the beam tub¢ hold-down
straps, Do not remove straps at this time.

f, 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 F16 and P17, Remove White/Red
and blue wires from Harmonic Generator assembly A4,

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

h. Remove Cesium Oven Controller Module All by
unplugging A11P1 from the bottom of the mstrument,
removing two screws at the rear of the module, 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.)
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i, Disconnect Harmonic Generator Assembly A4 by
removing four screws from flange attached te beam tube,
The harmonic generator will be mounted on the new
cesium beam tube.

j, Carefully Lft out beam tube after removing screws
and hold-down straps.

5-182. Cesium Beam Tuhe Installation
5-1%3, To install new beam tube, proced as follows:

a. Place new beam tube in the instrument with the label
facing uwp so the waveguide flange for the harmenic
generator faces toward the center of the instrument (see
Figure 3-7). Place 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
50 that harmonic generator may be installed.

b, Connect +3500 V plug J4 and 2500 V plug I3 and
lock connectors in place.

¢. 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 positionsd up. Tighten the four
mounting screws securely to insure a pgood electrical
connection.

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

f. Observe identification markings on Harmenic Genera-
tor Assembly A4 and connect the white-red and blue wires,

g. Connect three miniature plugs B1, P2, and F3 to the
bottom of the Harmonic Generator. Note the connector
markings for proper connections,

h. Remove A1l cover,

NOTE

Refer to Cesiwm Oven Controller A1l sche-
matic dizgram in this manoal to identify com-
ponents referved to in the following steps.

i. Locate AL1TI (2100-0335) near the plug. On some
instruments there may be a resistor connected to either
terminal 14, 15, 16, or 17 of T1, Any resistors connected
hetween these terminals, or between thess terminals and
the circuit board, should be removediat this time. If there
are no resistors connected to the terminals of T1, proceed
to the next step,

1. Some cesium tubes may require installation of 2
cutrent lmiting resistor (or resistors) on the output of T1
to optimize the ionizer current, These resistors are desig-
nated R33 and R34. Check the parts envelopes provided




with your new cesium beam tube to see whether R33, R34
(or both) have been supplied;

(2) If they have been supplied g0 to step 2.
(b) If they have not becn supplicd;

{1) Check to see if there 18 a wire con-
nected between T1(17) and the circuit
board hole directly beneath it. If not,
install a wire in this position.

{2) Perform step 2 (d) below.

2. Installation of R33 and/or B34, Before progeeding,
road through steps a, b, and ¢, below to become familiar
with the procedure, Also read the example in step ¢ which
is a typical ingtallation,

{a) If only R33 is provided, go to step b. When
R34 is provided, solder one end of R34 in the
circuit board hole directly below terminal 14
of T1 (9100-0335). If there iz a wire con-
nected between T1 and this point, remove the
wire and replace it with R34, Check circuit
board wiring against schematic to verify
proper placement of R34, Do not connect
other end of R34 at this time.

Solder one end of R33 in the circwit hoard
hole below terminal 17 of T1 (2100-0335), If
there is a wire connected between T1 and this
point, remove it (0 allow installation of R33,
Solder other end of R33 to terminal 17 of T1.
Check circitit board wiring against schematic
to verify proper placement of R33. If only
R33 was provided, go to step d below;
otherwise go to step c.

Note the Hot Wire lonizer taps called out
on the new cesium beam tube decal. Con-
neet R34 to T1 as shown in Table 3-6c.
When this has been completed go on to
step 3-183().

Note the Hot Wire Ionizer taps called out on
the new cesiwin beam tube decal. Connect
orange wire from circuit board to TI1 as
shown in Table 5-6¢. When this has been
completed go to step 5-183(j).

Table 5-6c. Hot Wire Ionizer Taps

Connect R34
or QOrange Strap

Wire to Terminals

Terminals

Taps Called
for on Beam
Tube Decal

15,17 14 and 16
16,17 none

14, 17 15 and 16
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Example:. R33 15 provided, and the new
cosium  beam tube decal specifies use of
terminals 14 and 17 on Tl., The Hot Wire
Ionizer cirewit should be wired as follows
(refar to schematic),

(1) R33 will be connected between termi-
nal 17 of T1 and the output line on
the circuit board,

A wire will be connected to terminal 14
of T1 and the output line on the
circuit board,

Terminals 15 and 16 of T1 will be
connected together,

j. Locate A11T2 (2100-0333) 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 for LOW flux, and
yellow wires as indicated for NORMAL flux.

k. Locate AL11T4 (2100-2234), Note taps called for T4
brown wires on the new beam tube decal, Connect brown
wires for NOEMAL flux.

m. Locate A11R21A, B and All1R24A, 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 AI1IR21A, B and A11R24A, B terminals,

0. Replace All cover.

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

g. Connect plug ALIP] 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,

NOTE
Do not apply power to instrument at this time.
5184. Adjustment Procedures

5-185. To adjust the 5061A for optimum performance,
proceed as follows:

NOTE

Do not apply instroment power at this time.

5-186, ELECTRON MULTIFLIER VOLTAGE ADJUST
(A15R33, A15R34).

a. Connect high voltage probe lead of a high impedance
DC Voltmeter, set to measure approximately —0.25 Vde,"to
-2500 Vdec power supply assembly A 19, pin 3. Connect the
common lead of the voltmeter to 5061 A chassis, The test
point is located at the bottom, center front of the
instrument deck.
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NOTE

An internal resistive 10,000:1 dividex allows
measurement of this voltage with a standard
Voltmeter,

b. Set MODE switch to LOOP OPEN.
c. Replace A2 assembly. Connect powet to the 5061A.

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

e. Set TIME CONSTANT switch to SHORT.

f. Locate R33 and R34 on Power Regulator Assembly
Al5. These resistors are used to adjust the electron mul-
tiplier 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 beamn tube decal 15 -2200 Vdc, the
voltmeter should indicate -0.22 Vdc. If the voltage is too
low, disconnect all power {and battery with Option 002)
from the 5061A and reduce the value of A15R33. If the
voltage is too high, increase the value of A15R.33. Connect
power to the 5061 A, wait for the =2500 Vde power supply
to enable (see step d) and observe the voltage on the dc
voltmeter. Adjust AI5R33 resistance until the electron
multiplier voltage iz within +50V of the value gpecified for
the new beam tube. It may he necessary to increase
Al15R34 for proper electron multiplier voltage.

5-187. HARMONIC GENERATOR ASSEMBLY A4
ADJUSTMENTS. The Harmonic Generator Assembly
removed from the old beam tube should require anly slight
adjustment to operate with the new beam fube, RF Jevel in
the beam tube cavity is adjusted by first optimizing the
harmonic geneérator for maximum 9192.62 MHz signal;
then adjusting this level into the beam tube to obtain
maximum beamn current. Beam current is measured by
connecting a picoammeter or to the voltage probe of a high
impedance DC Voltmetear directly to the beam tube ontput,

NOTE

The high impedance voltmeter is used to
measure beam current by measuring the voltage
drop across its input impedance.

5-188. The following adjustments should be made only
after the 5061A is at operating temperature and the
instrument is tuned to primary peak of cesium resonance
{tefer to Paragraph 3-8, Turn-On Procedure).

CAUTION

Adjust only those controls on Hatmonic Gener-
ator Assembly A4 which are specifically re-
ferred to in the following procedure. The others
are factory set and should NOT be adjusted.

4. Set 5061A controls as follows:
TIME CONSTANT

b. To monitor beam current, disconnect A7P1 from
A7Il. Use the Micon, male-to-male adapter and the
Micon-to-BNC cable (provided with the 5061A) to connect
ATP1 to the dc voltmeter.

¢. Locate A11E27 MASS SPECT adjustment on Cesium
Oven Controller All and adjust for maximum beam
current as indicated on the voltmeter.

d, Carefully adjust front-panel OSC FREQUENCY
COARSE control to the primary peak of the cesium
resonance as indicated on the dec volimeter. If this cannot
be done, adjust QAC FREQUENCY COARSE for an output
frequency of 5 MHz 0.1 Hz at the froni-panel 5 MHz
OUTPUT.

NOTE

Three peaks will be encountered: two peaks of
lower amplitude and one peak of higher ampli-
tude. The higher amplitunde peak represents the
primary peak of the cesium resonance (see
Figure 3-1),

e, Loosen Attenuator locking screw (Figure 5-11) and
pull attenuator maximum out (minimum attenaation).
Adjust A4R] maximum ccw and note the voltmeter
indication: this is the background level, Adjust A4R] cw
for a peak indication on the de¢ voltmeter, If no increase in
beam current is indicated on the voltmeter, go to step &

f. Push A4 Attenuator in for an indication about
halfway between the background level and the peak level
attained. Then, go to step i,

¢ If no increase is attained, set A4R1 maximum cow,
then 1/8 to 1/4 turn cw. Loosen the knurled lock-nut on
A4 tuning cavity (see Figure 5-11) and adjust the cavity
tuning control maximum cew, then 3/4 turn cw, This sets
the alignment starting point to =9192 MHz. Adjust A455
for @ beam ourrent peak indication on the dc voltmeter.
Keep A485 locking nut snug when making this adjustment,

CAUTION
Less than 1/2 turn of A485 should be needed.

h. Carefully push A4 attenuator in, until dec voltmeter
indication is halfway between the background level noted
in step e and the peak leve] attained.

i Adjust A4R1 maximum cow, then carefully cw fora
peak indication on the dc voltmeter, When 2 peak indica-
tion is attained, carefully readjust A4R1 cew for a dc
volimeter indication which is halfway between the peak
and background levels to ensure that the beam tube is not
saturated.

i Adjust A4 cavity tuning control (see Figure 5-11) for
a peak indication on the d¢ voltmeter. Tighten the cavity
Tuning Control Lock.




k. Keeping lock-nut snug, adjust A485 for a peak
indication on the de voltmeter,

l. Push attecnuator in until dc voltmeter indication is
about halfway between the background level noted in
step ¢ and the peak indication attained.

NOTE

On some Marmonic Generator/Cesium Beam
Tube combinations, it may occur that the
attenuator will be pushed all the way in before
a beam current level halfway between the peak
and backpground levels can be reached. If this
accurs, leave the attenuator pushed all the way
in.

m. Adjust A4R] maximum ccw, then ow until a peak
indication on the dc veolimeter is attained. Then, readjust
A4R]1 ccw, slightly, until the dc voltmeter indication is
halfway between the background level noted in step ¢ and
the peak indication attained in this step. Repeat steps k, 1,
m until no further beam ! increase is attained by adjusting
Ad485,

n. Adjust A4%5 for a peak iIndication on the dc
voltimeter, When making the final adjustment, tighten the
lock nut, while adjusting A485, so that the peak indication
is obtained when the locknut is tight (do not overtighten).

o, Adiust A4R1 full cew, and then cw to the first peak
indication on the dc voltmeter.

CAUTION

It Step p, if the attenuator has previously been
pushed all the way in, the beam current may
decrease as the attenuator is pulled out. Should
this occur, lock the attenunator all the way in
and adjust A4R1 as in step p.

p. Pull A4 attenuator out until dc voltmeter peaks then
decreases stightly, about 1 minor division of the voltmeter,
{this is rhe optimum bheam current), Caretully lock the
set-screw, then adjust A4R1 ccw for a de voltmeter peak
indication. This peak should be equal to the maximum
beam current previously measured in this step.

q. To check for saturation, turn A4R ] maximum ccw,
then cw until the de voltmeter indicates a peak (see

Figure 5-10a).

1. Continue turning A4R1 cw. The de voltmeter indica-
tion will remain the same, or decrease then increase again to
the peak level of step p. This double peaking indicates
saturation.

s. If A4R1 is turned further ¢w, the dec voltmeter indi-
cation will decrease, then increase to a peak of lower
amplitude than in step p.

t. The correct peak is the one listed in step p. Always
rezﬁ: A4R1 by turning it full cew and then cw to the first
peak.

u. If the double peak (step p and 1) is not evident (not
saturated), pull A4 attenuator out slightly and repeat
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steps q and 1 (see PFigure 5-11). If saturation cannot be
attained with the attenuator pulled out all the way, realign
A4 Harmonic Generator as described in Paragraph 5-187.

Figonre 5-11. Hammonic Generator Assembly A4

CAVITY
TUNING

/ CONTROL

" TUNING

b CONTROL,
F LOCKOUT

FILTER
" CAVITY

ATTENUATOR
(MIN-OUT)
55 (MAX=IN}

5-189, BEAM CURRENT RECORD. The Voltmeter con-
nection used in the previous adjustment procedure (Har-
monic Generator A4) will remain connected for the Beam
Current Record check. The “peak’, “Valley”, and ““back-
ground™ figures should be recorded and referred to, along
with the beam tube serfal 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 ] indicates that the beam tube is performing
satisfactorily.

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

b. Adjust the front panel OSC FREQUENCY COARSE
adjustment for the primary peak of cesium resonance.
Record this reading as the “peak signal”.
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¢, 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
primaty peak of cesium resonance.

e. Remove A4P2 on the bottomn center of the instru-
ment deck from the Harmonic Generator Assembly. Record
the meter reading as the *background signal”.

f. Reconnect A4P2 to the Hammonic Generator
Assemnbly.

g Disconnect the voltmeter and adapter cable from
5061A. '

h. Reconnect cable to A7T1 of AC Amplifier Assembly,

5-190. PHASE MODULATION FREQUENCY
ADJUSTMENT.

a. Cormect an Electronic Counter to the sweep test
output of Phase Detector Module A8J2 located on the
bottom front of the deck.

b, Adjust ABR10 MOD FREQ for 137 Hz 1 Hz on the
counter.

¢ Remove counter from ASJT2.

5-191. 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,

¢. Using adapter cables supplied, connect a de voltmeter
to phase detector test output ASJ1.

d. Adjust ASR39, Phase Detector Zero, for a voltage
reading of less than 1 mV,

e. Disconnect de voltmeter and adapter cable.
f, Leave the +13.7 Vdc lead (white-red) disconnected.

5-192. 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
Amplifict,

b. Connect a de voltmeter to CONTROL ENC jack on
rear panel, or control test point on Terminal Board
Asgsembly A17.

¢ Set MODE switch to LOOP OPEN, and then to
OFER. Observe the voltage on the 3 mV range of the
Voltmeter. This voltage will probably be drifting slightly,
however, the drift rate should not exceed 1.5 mV/minute.
If the drift rate is greater than 1.5 mV/minute, check
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circuit board for dirt or leakage paths around amplifier
input. If board is clean, then amplifier block ASAMPI
should be replaced.

d. Remove the shorting clip lead from TP1 and TP2
installed in step 5-192(a). Adjust ABR39, Phase Detector
Zero so that the reading on the DC voltmeter stops drifting.
Set MODE switch to LOOP OPEN and then back to OPER.
This will discharge the integrating capacitor and reset the
amplifier output to zero. Again adjust ASR3% for minimum
drift or change as indicated on DC Voltmeter. Once the
drift is stopped, it may or may not remain stopped.
However, it should sasily remain within the 1.5 mV/minute
specification,

e. Remove DC Volimeter and reconnect the +18.7 Vdc
lead (white-ted) to AC amplifier assembly A7.

5-193. PHASE MODULATION AMPLITUDE
ADIUSTMENT.

2. Set 5061A controls as follows:
MOD
MODE .
0SC FREQUENCY X1¢-10
CIRCUIT CHECK
TIME CONSTANT

b. Observe CIRCUIT CHECK meter indication and
adjust 0SC FREQUENCY COARSE to the central peak of
atomic resonance,

¢. Adjust OSC FREQUENCY X100 19 200. The
quartz oscillator is now offset by 50 parts in 107,

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. It will be reset later,

& Adjust MOD LEVEL A3R20 on Multiplier Assembly
A3 for maximum voltage on oscilloscope.

f. Remove the oscilloscope connection from A7Jé.
5-194. PHASE MODULATION PHASE ADJUST.

a. Check that the 506]A 15 set as follows:
MOD

OSC FREQUENCY X10-10

CIRCUIT CHECK
TIME CONSTANT

b Using Micon-to-BNC cable provided, connect an
oscilloscope to ASJ1 on Phase Detecior Assembly AS,
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¢, Adjust ABR42Z Mod Phage for the correct waveform
as shown in Figure 5-8.

NOTE

If ASR42 has insufficient range, reverse the
positions of ASR34 and ASR3S5, located inside
the module, 56 that ASQS cmitter is connected
to ABR35 and A8Q9 cmitter is connected to
ABR34. Repeat step ¢,

d. Reset OSC FREQUENCY X10-10 1o 250,
5-195. AC GAIN ADJUSTMENT.

#. Set 5061A controls as follows;
MOD

0SC FREQUENCY X1¢°10
CIRCUIT CHECK
TIME CONSTANT

h. Tune OS5C FREQUENCY COARSE control io
primary cesium resonance indicated on CIRCUIT CHECK
meter,

¢. Using the Micon-to-BNC adapter supplied, connect
DC Voltmeter to ASJ1 located on Phase Detector Assembly
AR,

d. Carefully adjust O3C FREQUENCY COARSE con-
trol for zero voltmeter indication, Some noise will be
present in meter indication, Make adjustment for minimum
meter indication.

e. Set OSC FREQUENCY X1010 control to 200.

f. Adjust front panel LOOP GAIN control for +1.6
+0.15 Volts Voltmeter indication.

NOTE

AC Amplifier Assembly A7 GAIN switch
(A751) position should be changed if LOOP
GAIN control range is insnfficient to perform
step f.

g. Set 0SC FREQUENCY X100 control to 300. Volt-
meter should indicate -1.6 #0.15 Volts. If not, repeat steps
a through g.

h. 3¢t MODE switch to OPER. Voltmeter indication
should fall to zero. This verifies proper frequency control
loop uperation.

i. 8Set OEC FREQUEWCY X10-10 to 250. Disconnect
Voltmeter and adapter cable.

5-196. BEAM [ METER ADJUSTMENT,

a. Locate AC Amplifier Assembly A7 (Figure §-3) and
disgonnect A7F1, Front panel CIRCUIT CHECK meter
(switch set to BEAM 1) should indicate zero, If not, adjust
AMELIFIER BALANCE (A7R18 inside module) for zero
CIRCUIT CHECK mcter indication. Reconnect A7T1.

vl o A4l
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b, With instraraent operating and CONTINUOUS
OPERATION light on, set CIRCUIT CHECK swiich to
BEAMI, Adjust BEAMI[ METER adjust for 20 on
CIRCUIT CHECK meter,

5-197. LOGIC CIRCUIT ADJUSTMENTS.

a. Check and set 5061A front panel controls as
indicated:
MOD

0SC FREQUENCY X10-10
CIRCUIT CHECK
TIME CONSTANT

b, Tune O3C FREQUENCY COARSE control (o
primary cesium resonance indicated on CIRCUIT CHECK
meter,

¢ Set MODE switch to OPER. Momentarily press
LOGIC RESET. CONTINUOQUS QPERATION light should
come on and stay on.

NOTE

Power may remain connected in the following
step if care is taken in removal and installation
of Logic Assembly Al4.

d. Remove Logic Assembly Ald4 and re-install using
22-pint extender board (HP Part No. 5060-7202) provided,
Be certain that Logic Assembly Al4d orientation is correct
before insertion.

e, Set CIRCUIT CHECK switch to 2ND HARMONIC.

f. Adjust Al14R]1 (2ND HARM GAIN ADI) for a
CIRCUIT CHECK meter indication of 40,

g. Locate Oven Controller Assembly All angd adjust
MASS SPECT contrel (A11R27) maximam
eounterclockwise.

k. Setfront panel MOD switch to OFF,

i. Connect the common lead (-) of a DC Voltmeter to
chassis ground. With the positive (+) lead, measure A 1409
and A14Q10 collector voltages.

j. Adjust BAL control (A14R27) for equal voltages at
Al4Q9 and A14QI10 collectors £0.3 Volt, The voltage
indications should be between +9 and +11 Vde.

k. Set front panel controls as indicated:
MOD .

. v+ ... LOOPOPEN
CIRCUIT CHECK w4 .4+, BEAMI

L Adjust MASS SPECT conirol (A11R27) for maxi-
murm CIRCUIT CHECK meter indication,

m. Adjust OSC FREQUENCY COARSE control for peak
of cegium resonance observed on CIRCUIT CHECK moter.
Mote meter reading.

n. Adjust MASS SPECT control (A11R27) for half
indication noted in step m,
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0. Adjust O5C FREQUENCY COARSE control to the
adjacent secondary peak of cesium resonance observed on
CIRCUIT CHECK. meter.

p. Adjust FUND GAIN ADI (A14R12) maximum
counterclockwise,

q. Connect a cliplead from A14Ql} collector to
ground, Set MODE switch to QPER,

r, In Small increments, adjust FUND GAIN ADJ
(A14R12) clockwise until front panel ALARM turns on.
Due to circuit time constant, wait a few seconds between
incremental adjustments. Remove clip-lead.

5. Set MODE switch to LOOP OQPEN. Adjust QSC
FREQUENCY COARSE control for peak of cesium
resonance observed on CIRCUIT CHECK meter.

t. Adjust MASS SPECT control (A11R27) for maxi-
mutn indication on CIRCUIT CHECK metet.

u, 8¢t MODE switch to OPER. Wait 30 seconds.
Momentarily press LOGIC RESET button. CONTINUQUS
OPERATION light should come on and stay on, Remove all
test equipment and cables. Reinstall Ald,

5-198. CFIELD ADJUSTMENT.
a. Perform steps in Paragraph 3-8k, C Field Adjustment,

b, Replace top and bottom covers. This completes the
cesium beam tube replacement procedure.

5-199. BUFFER AMPLIFIER ASSEMBLY A13

5200, Normal Operation

5-201, Buffer Amplifier, A13, amplifics and distributes the
5 MHz signal from Multiplier Assembly A3J3. One output
goes to Al Synthesizer Assembly, A dc zignal is sent, via
Al7 Terminal Board, to the CIRCUIT CHECK Meter,
5 MHz position. The front and rear panel 5 MHz outputs,
also onginate from Al13 Buffar Amplifiers, The normal
input level to A13]2 is about 1 Vims (3 Volts peak-to-
peak) into 50-chms, Qutput level at A13]3, J4 should be >
1 Vrms inte 50-ohms. The CIRCUIT CHECK meter indica-
tion should be greater than 38 with the front and rear panel
5 MHz BNC connectors untermjnated,

5202. Module Replacement

5-203, Replacement module needs no adjustment.
5-204. LOGIC ASSEMBLY A14

B5-205. Normal Operation

5-206. This assembly controls front panel CONTINUQUS
OPERATION and ALARM tlights and also supplies a de
signal through Terminal Board Assembly Al7 to front
panel CIRCUIT CHECK meter when CIRCUIT CHECK
switch is set to 2ND HARMONIC.

5-207. Operational Checks
5-38

5-208. Logic circuits may be easily checked for operation
by simulating various instrument failures. To check the
assembly proceed as follows:

5-209, FUNDAMENTAL CHANNEL.

a. Carefully remove Logic Assembly Al4 (Figure 8-4)
from the instrument, re-insert uzing 22-pin adapter board
(HF Fart No. 5060-7202) supplied.

NOTE

Power need not be removed from the instru-
ment during logic assembly removal,

b. With power applied to the instrument set front panel
controls as indicated:
MOD . .......
MODE ...........
08C FREQUENCY X10-10
TIME CONSTAN‘If\
CIRCUIT CHECK

“ e s ON
.+ . LOGPOPEN

¢ Adjust O5C FREQUENC‘? COAREE contrel for peak
cesium resonance indication on CIRCUIT CHECK meter.

d. 3et MODE switch to OPER. Momentarily press
LOGIC RESET button. CONTINUOUS OPERATION light
should come on and stay on.

e, 8Set CIRCUIT CHECK switch to CONTROL. Care-
fully adjust OSC FREQUENCY COARSE control for zero
CIRCUIT CHECK meter indication,

f. Connect shorting jumper between A140Q11 collector
and ground.

g, Connect high impedance DC Voltmeter to A14CE.15
anode. :

h, Rapidly turn OSC FREQUENCY X 1010 controt 1/2
turn clockwise.

i. ALARM light should twen on then off. DC Voltimeter
indication should rise to +5 Volis then decrease to normal,

j. Set MODE switch to LOOP OPEN and CIRCUIT
CHECK switch to BEAM L

k. Adjust OSC FREQ'UENCY COARSE control to an
adjacent secondary peak indication on CIRCUIT CHECK
meter, Set MODE switch to OPER,

I, ALARM light should come on and stay on. DO
Voltmeter indication should rise to +5 Volis.

m, Remove shorting jumper from A14Q11 and discon-
nect DC Voltmeter,

n., Set MODE switch to LOOP OPEN and QSC FRE-
QUENCY X10-10 control to 250.

o. Tune O8C FREQUENCY COARSE control for peak
cesium resonance indication on CIRCUIT CHECK meter.
Set MODE switch to OPER,
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5-210. 2IND HARMONIC CHANNEL.

a. Connect high impedance DC Voltmeter to A14CR20
anode. Voltage indication should be zero or very low +dc,

b. Set front panel MOD switch to OFF. DC Voltmeter
should indicate +3.5 Volts. ALARM light should turn on.

c. Set front panel MOD switch to ON. ALARM light
should go off and DC Voltmeter indication should return to
normal, Disconnect Voltmeter,

5-311. INTEGRATOR LIMIT CHECK,

a. Connect DC Voltmeter to CONTROL test point on
Terminal Board Assembly Al7.

b, Stowly adiust OSC FREQUENCY COARSE control
clockwise untii ALARM light comes on and stays om.
Voltmeter indication should be between -3.5 and
-6.5 Volts.

c. Slowly adjust OSC FREQUENCY COARSE control
counterclockwise unti! ALARM light comes on and stays
on. Voltmeter indication should be between +3.5 and
+6.5 Volts,

d. Disconnect voltmeter and connect it to Al4CRI14
anode,

5-212. SYNTHESIZER CHECK.

a. Set MODE switch to LOOP OPEN.

b. Adjust OSC FREQUENCY COARSE contro] for peak
cesium resonance indication on CIRCUIT CHECK meter,
Set MODE switch to OPER.

¢. Momentarily press LOGIC RESET button. CON-
TINUOUS OPERATION Light should come on and stay on,

d. Locate Buffer Amplifier Assembly A3 (Figure 8-3),
Disconnect A13(I1); CONTINUOQUS OPERATION lamp
should go off and voltmeter indication should be greater
than +5.5 Volts (ALARM lamp may come on), Reconnect
Al13)1. Disconnect Voltmeter,

5-213. Troubleshooting

5-214. Logic Assembly A 14 operational checks, waveforms
and voltage levels given in Figure 8-27 are good trouble-
shooting aids,

5215, Module Replacement

5-216. When components are replaced or 2 new module is

installed, adjustment procedurs in Paragraphs 5-193
through 5-197 should be performed.

5217. POWER REGULATOR ASSEMBLY A15

5-218. Normal Operation
5219, This assembly containg § functional circuits:

a, Standby Power Supply Gate

MY AT T
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. +18.7 V Power Regulator
. CField Regulator
. lon Pump Current Monitor

. Electron Multiplier Regulator.
5-220. Operationat Checks

5-221, POWER REGULATOR AND C FIELD REGU-
LATOR. The C Field control on instrument front panel
adjusts the C Field regulator. This regulates the cutrent to
the beam tube C Field coil. Adjustment procedure for the C
FIELD control iz outlined in Section IIl, Operation. To
perform the checks proceed as follows:

a. Remove ALL instrument power.

. Remove instrumett bottom cover, Remove Regulator
Assembly (Figure 8-4), re-install using 22-pin adapter board
extender furnished (HP Part No, 5060-7202),

¢. Connect instrument to operating power.

d. Connect DC Voltmeter to pin 15 on the Regulator
board. Adjust A15R15 for a meter indication of +18.7 V.
Disconnect Voltmeter.

e, Comnect Clipon DC Milliammeter probe to yellow
wire connected to A17(29) (Figure 8-4), The “C" Field
current should be between 10 mA and 25 mA, Disconnect
clip-on meter.

5-222. 10N PUMP CURRENT MONITOR AND ELEC-
TRON MULTIPLIER REGULATOR, There are no adjust-
ments to these cirenits. The current monitor disables the
+17.9 volts to the Cesium Oven Controller when ion pump
current exceeds 40 microamperes. Thiz same +17.9 is
supplied to the electron multiplier regnlator thus disabling
the -2500 Vdc supply. Figure 8-31 shows the relationship
between Power Regnlator Assembly AlS and the +3500
and ~ 2500 Vde power supplies. The checks outlined below
will verify proper operation and should be performed after
repair, replacement, of when regulator circuit failure is
suspected.

NOTE

When a defective Al5 Assembly is replaced
with a new assernbly, resistors R33 and R34
from the defective AI5 Assembly must be
transfered to the new Al15 Assembly.

5-223. VOLTAGE CHECKS, Leave instrument “on™ with
circuit board connected to instrument through 22-pin
extender board.

a. Connect a DC Voltmeter to A15(2). Voltage should
be between +25 and +33 Vdc,

b. Connect DC Voltmeter to A15(3). Voltage should be
between +18.4 and +19.0 Volts.

c. Comnect DC Voltmeter to A15(1). Voltage should be
greater than +1 V.,
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d. Connect DC Voltmeter to A15(4). Voltage should be
at least +17.5 volts. This completes the circuit checks,
Disconnect all instrnment power, remove extender board,
re-install Al3, Connect power.

NOTE

When installing or removing Power Regulator
Assembly Al5, ALL instrument power MUST
be removed, If Standby Power Supply Option
002 is installed, press battery disconnect switch
S8 (Figure 8-4) after removing external power.

5-224, TERMINAL BOARD ASSEMBLY A17

5.225, This agsembly contains no active components. All
front panel CIRCUIT CHECE meter resistors are on this
assembly, Nine test points and Standby Power Supply
Option 002 fuse F1 are also on the terminal board.
Figure 8-29 (Al17 schematic and component locator)
indicate component location and wire colors of leads
connected to Al7 terminals. Test points are labeled as
follows:

TP1 “Control'

TP2 “LF Coil”

TP3 “C Figld”

TER4 “25 to 33 Volts”
TPS “+18.7 V¥

TP “+18.7 V(A"
TP7 “Synth"”

TP3 “+18.7 VD"
TF2 “F1v

5.-226. +3500 VDC POWER SUPPLY
ASSEMBLY A18

5-227. Power supply components are contained in a
hermetically sealed unit and are not accessible for repair or
replacement, When trouble oceurs in +3500 Vde circuits,
power is automatically removed from Cesium Oven Con-
troller Assembly All and the electron multiplier. The
following procedure will check A18 circuit operation, If
this procedute indicates a failure, remove module assembly
and ship to nearest Hewlett-Packard Sales and Service office
(see list at back of this manual),

5-228. Operational Checl
a2, With instrument power o, temove top cover.
b. Set front panel MODE switch to LOOF OFPEN,

¢. Set CIRCUIT CHECK switch to ION PUMP L CIR-
CUIT CHECK meter should indicate less than two minor
divizions (after notmal warmup) for normal operation.

d, Connect high voltage probe to Electronic Voltmeter.
Set Voltmeter to measure +100 V and connect Voltmeter
common (=) to instrument chassis. Tum on Voltmeter and
let warm up for normal operation.

¢. Disconnect ALL instrument power.

f. Locate large red wire coming from beam tube and
connecting to +3500 V receptacle on instrument chassis.
Disconnect this wire from #3500 V receptacle P4,

540

g Connect insttument power.

, h. Carefully contact the center conductor of chussis
receptacle P4 with the High Voltage Probe, Voltmeter
should indicate greater than 30(3000) Volts for normal
operation,

i. Disconnect ALL instrument power. Disconnect Volt-
meter. Re-connect wire removed in step £, This completes
operational check.

5-229, Module Replacement

3-230, No adjustments are necessary when module is
replaced.

5-231. -2500 VDC POWER SUPPLY
ASSEMBLY A19

3-232, The power supply components: are contained in a
hermetically sealed unit and are not accessible for repair ar
replacement. This supply is for the electron multiplier
ingide the cesium beam tube. Resistors A13R30 and
Al15R31 are selected to establish the correct -23500V
power supply output voltage for a specific beam fube.
Power Regulator Assembly AlS circuits control the
-2500 volt supply, therefore, they can prevent a =2500 volt
output. The following operational check precedure should
determine if the —2500 volt supply is operating normally, If
this procedure indicates module failure, remove the unit
from the instrument and return to your nearest Hewlett-
Packard Sales and Service office for repair or replacement
(see list at the back of this manual).

E-233. Operational Check

a. With instrument power on, remove bottom cover.
b. Set Front panel MODE switch to LOOP OPEN.

¢. Set CIRCUIT CHECK switch to ION PFUMPL
CIRCUIT CHECEK meter should indicate less than two
minor divisions {after normal warmup) for normal
operation.

d. 8et DC Voltmeter to measure -0.3 Vdc. Connect
commeon (-) Voltmeter lead to instrument chassis. Conngct
the positive (+} lead to —2500 Vde Power Supply Assembly
A19(3), This test point is located at the bottom, center
front of the instrument deck.

NOTE

An internal resistive 10,000:1 divider allows
measurement of this voltage with a standard
Voltmeter.

5.234. Voltmeter should indicate electron multiplier
voltage (50 V) called out on beam tube decal. If voltage is
incorrect, AISR30 and A15R31 should be adjusted as
outlined in Paragraph 5-186.

NOTE

When adiusting A15R30 and AI13R3}, care
should be taken to make the gdjustment very
carefully since a 1% change in electron mmiti-
plier voltage will cause a 9% cliange in beam
current.




5-233. Since A19 is controlled by a feedback loop starting
a1 A19(4), through a 55 Megohm resistor string in the beam
lube, ending a1l A15{(6), an open cirguil Or poor conneclion
inn this loop will cause incortect module output,

5 236. Module Replacement

5-237. W assembly A9 is replaced, ATSR30 and A15R31
must be adjusted (see Paragraph 5-186),

5-238. DIGITAL DIVIDER ASSEMBLY AS
(Option 001)

5-239. Normal Operation

5-240. Digital divider circuits provide one pulse-per-second
output ticks available at front and rcar panel 1 PPS BNC
outpul jacks. The divider drive is an inlernally connecled
I MHz  signal from  Fregueney Divider Assembly  A6.
Opiion 001 cireuits also provide drive for front panel digital
clogk,

5-241. Operational Check

5242, Complete operational check is given in Table 3-2,
items 4 gnd 3,

5243, Troubleshooting

5-244. The entire digital divider assembly may be removed
and re-connecied for troubleshooting. Extendér board (IIP
Part No, 05061-6073) furnished, makes circuit board
components avalable for testing.

5245, Digital divider power supply common is isolated
from instrument commmon. To observe waveforms and
measure divider voltages, divider common may be con-
nected to instrument commaon for troubleshooting with no
adverse effect, However, this connection must be removed
when divider is re-assembled.

52446, Bach girenit board inputs and outputs are available
on interconnpeciion board assembly ASAS. Thus trouble
may be isolated to one specific board assembly before
disussembling the entire unit, Tables 5-7 and 5-8, and
Fipures 8-13, #-14, 815, and &-16 provide troubleshooting
information.

5247 Pertodic adjustments to divider circuits are not
necessary. When adjustable components or components
related to adjustable components are replaced, the follow-
ing adjustments should be made.

1, ASAZT1 Adjustment, With instrument in normal
aoperation (frequency divider on) connect RMS Voltmoeter
to ASA2TH secondary (Figure 8-15), Adjust ASA2T] for
maximum voltage indication on Voltmeter.

. ASAZCY Adjustment. With instrument in normal
operation (frequency divider on) connect Oscilloscope to
ASA206 collector (Figure 8-15). Adjust A5A2C9 for most
symmetrical square wave observed on oscilloscope.

¢ AS5AZCI0 Adjustment. With instrurment in normal
operation  (frequency  dividers on) set TIME DELAY
thumbwhee! switch 1o “000000" and 0-1 pusec TIME
DELAY adjust to max. cw. Externally synchronize digital

Model 5306 1A
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Table 3-7. Troubleshooting Table

Trouble Check

Will not synchronize
Lo exiernal pulse.

Check external pulse
characteristics {Table 1-1).
Check syne girguitry ASA2Z
(Q3.1CI, Q5, and Q7).

Incorrect output
pulse shape.

Check oulpul circuits
ASA4(ICT, O1), ASAI
(Q7 and Q10}, and 13.3V
supply (ASAT).

TIME DELAY switch
does not affect output
pulse time delay,

Check each switch position
(Table 5.2, Item 4). If
symptom (s in only | or 2
switch positions, check
preset circuitry assoviated
with those positions includ-
ing preset coupling diodes
and the associated decade.
If symptoms are present
regardless of thumbwheel
sattings, refer to Table 3-8.

If output stops only when
thumbwheel switch setting
15999999 [rouble ik
probably in ASA3 (1C13,
IC12B, or IC2D).

divider circuits (Paragraph 3-18). Using an Oscilloscope,
compare external synchronization pulse with 1 PPS output
pulse. Adjust ASA2C10 for 10 psec 1 PPS delay +1 usec,

d, ASATHRI13 Adjustment. With instrument power con-
nected, connect DC Voltmeter across ASATCI7. Adjust
ASAIRI3 for +4,2 V £0.1 V Volimeter indication.

6-248. Module Reptacement

5-249, No adjustments required when Digital Divider
Assembly or circuit board assemblies arc teplaced.

5-250. STANDBY POWER SUPPLY {Option 002)
5-251. Normal Operation

5-252. Standby battery BYI provides 30 minutes of dc
power should instrument external operating supplies fail. If
standby power is used, and ac line power returned, Battery
Charger Assembly A2 charges the standby battery for the
correct period determined by battery usé timne,

5-253. Operational Check and Troubleshooting

5-254. All instrument operating power must be removed
before removing Battery Charger Assembly AZ [rom the
instrument. The following checks should be performed only
if trouble iz suspected in the cirouits.
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5-265. Assembly Removal and Replacement

3-256. REMOVAL. To remove Battery Charger Asscmbly
A2 proveed as follows:

a. Remove instrument bottom cover,

b. Remove instrument external ac power then press
hattery disconnect switch S8 (Figure 8-4).

¢. Remove batlery charger hoard A2 (Figure 8-3).
NOTE

Instrument may be operated with Battery
Charger Assembly A2 removed.

3-257. REPLACEMENT. To replace the assembly proceed
as follows:

a. Measure resistance between AZ2(1) and AZ(2), If
opeh, proced to step c.

b. If short (relay AZK1 closed), connect the positive (+)
lead of a DC Power Supply to A2(1). Connect the commeon
(-} lead to A2Q20 collector. Adjust Power Supply for
+18.7 Volts. This will open the relay.

¢, The assembly may now be re-installed in the instru-
ment, 1f checks and measurements are (o be made,
re-cohnect the circuit board through extender board (HP
Part No. 05060-7202) provided.

5-258. Internal Battery and Battery Circuit Check

w. Disconnect ALL external instrument power, Front
patiel BATTERY light should flash onfoff and instrument
should remain operational on internal standby battery. If
internal battery does not take over instrument operation,
check battery condition and standby power supply gate
cirguit on Power Regulator Assembly A15. If front panel
BATTERY light does not flash, check D833 lamp then
voltage at A21C4(1), This voltage should be about 0 Vde. If
voltage is correct, most probable trouble is battery light
contral circuit (A2IC4, 1C6, Q25, and Q26).

b. Allow instrument to operate on internal standby
hattery until protective relay A2ZK1 opens battery circuit.
This should occur when battery voltage reaches between
+23 and +21 Volts, Battery should supply power for at
least 1/2 hour. If battery docs not supply power for
30 minutes, step ¢ should be performed to recondition
battery.

NOTE

When instrument has been operated with
internal standby battery on “trickle” charge for
long periods of time (BATTERY light off),
steps b and ¢ may have to be performed several
times to completely recondition the battery. If
battery will not provide power for 1/2 hour
after 4 reconditioning cycles (stepsb and c),
and charging current and charging time are
correct (steps ¢ and d), replace battery,

1T b i A PO TR 21 ot e
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¢. Reconnect instrument ac power. BATTERY light
should come on and stay on for 1§ to 21 hours “fast”
charge time. Battery charging circuits should return lo
“{rickle’ charge and BATTERY light should go off at the
conclusion of this perod.

d. During “fast” charge cycle, connect Clip-on Milli-
ammeter to either internal battery lead. “‘Fast’ charge
current should be 250 30 mA.

e. During “trickle’” charge mode, connect Clip-on Milli-
ammeter to either internal lead. “Trickle™ charge current
should be between 25 and 55 mA.

5-259, “Fast” charge rate iz controlled by A2ZR 19, Adjust-
ment range, for this resistor, is 1K to 3K ohms. “Fast”
charge mode is turped on by an “L7 sighal at A2Q15
collector (+0.5 V or less). Transistor A2Q 15 is turned on by
an “H” (about +2.5 V) resulting from out of coincidence
hetween A2IC? und AZICS. If the correct signal is nol
present ut A2LC7(8), perform the following checks in the
order giver; 1) Reset/Preset (Paragraph 5-265), 2) Logic
Comparator  (Paragraph 5-267), and 3} Decades (Para-
graph 5-269).

5-260. Incomrect ““fast” charge time can be caused by
troubles in timing oscillator, decades, or logic comparator.
To isolate the trouble ¢ircuit, perform following checks in
ordet given: 1) Timing Qscillator (Paragraph 5-266),
2) Decades (Paragraph 5-269), 3) Resct/Preset  (Para-
graph 5-265), and 4) Logic Comparator (Paragraph 5-267),

5261, With internal battery charged and instrument oper=
ating on external ac ling power, disconnect ¢ powcer Lo
instrument for 15 minutes, then reconnect. Batlery should
“fast” charge for 4 to & hours as indicated by BATTERY
light. If charge time is incorrect, perform following uhec}‘cs
in order given: 1) Reset (Paragraph 3-264), 2) Timing Oscil-
lator {Paragraph 5-266), 3) Logic Comparator (Para-
graph 5-267), and 4) Decades (Paragraph 5-269),

5-262. Circuit Tests

5-263. These (ests will check individual circuits on Battu_ry
Charger Assembly A2 If failure is indicated in a cir‘cml.
repair circuit and perform battery charger operational
check.

5.264. RESET TEST. With external ac power connected
perform the following test:

a. Set Oscilloscope to trigger on a negative pulse and
connect vertical channel to A2FCT{1).

b, Momentarily ground AZTP4,

¢, Momentarily ground A2TP5 and observe Oscilloscope
display. $hould be negative 4 psec wide, 4 Volt pulse.

5-265. RESET/PRESET TEST. With external ac powet
connected petform the following fests:

a  Connect DC Voltmeter, set to measure +3 Volts, to
A2TP6.

b. Disconnect AC power and press battery disconnect
switch 88,
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¢, Reconnect AC power, Voltage should rise 1o about
+1.5 Volts for 1-1/2 sec to 3 sec then fall below 0.5 Volts,

d. If no response, repeat steps b and ¢ with Voltmeter
connected to A2TPS. When AC power is restored, voltage
should remain low for about 1.5 t0 3 seconds then rise to
+35 V. If correct indication is noted in this step but not in
stepc, NAND gate IC7 is probable trouble. If incorrect
indication is noted in this step, troubleshoot reset relaxa-
tion oscillator,

e, Connect DC Voltmeter to A2TP4.

f. Disconnect AC power and press battery disconnect
switch 58,

& Reconnect AC power. Voltmeter should indicate L™
for about 4 to 6 seconds then rise to about +4.5 V. Failure
of this test indicates possible trouble in preset relaxation
oscillator circuit, Check diodes A2CR14, CR15, and CR16.

5-266. TIMING OSCILLATOR TEST. With external ac
power connected perform the following test:

a. Connect shorting jumper between A2Q15 collector
and ground. This turns on the timing oscillator.

b. Connect 15K ohm resistor between A2TP1 and
AZTPL. This speeds up the timing oscillator frequency for
oseilloscope viewing,

c. Connect Oscilloscope to A20Q8 collector. Waveform
should be similar to Figure 3-10, (1).

d. Remove a¢ line power and observe waveform at
A2012 collector. Should be negative, | V p-p, 1 pulse-per
13 sec, 40 msec pulse width,

e. Restore ac line power and meagure de voltage at
A20Q12 collector. Should be less than 0.5 V.

f. Remove 15K ohm resistor between AZTPl and
A2TP2 and replace with 150K ohm resistor.

g. Connect Electronic Counter, sat to messure period,
to A20Q18 collector. Period should be between 170 and 230
seconds, If perigd is incorrect, adjust A2R16 for correct
piriod.

h. Remove short from A2Q15 and the 150K ohm resistor
from A2TP1-TP2, and disconnect Counter,

5267, LOGIC COMPARATOR TEST. With external ac
line power connected, jinternal battery fully charged,
perform the following test:

NOTE

Thiz test is made by forcing A2IC2 and AZICS
into specific states (Table 5-9) and monitoring
resulting logic comparator output, A21C7(8), at
A20Q15 collector.

d. Connect shorting jumper between AZQ5 collector
and ground. This turns off the timing oscillator,

b. Connect DC Voltmeter, set to indicate 3V, to
A20Q15 collector.
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¢. Connect shorting jumper between A2TPS and
ground,

d. Force all decade outputs to their “H*’ (greater than
+1.3 V) state by

1) Removing short from A2TPs

2) Momentarily shorting AZTPS to ground.

3) Re-connecting short between A2ZTP6 and ground.
NOTE

Step d resets ALL decades to zero. Therefore,
perform this step before forcing: in “L* states
described in step e.

e, Using Table 59, force specific terminals of A2IC2
and AZICS “1L” while observing Voltmeter connécted in
step b. Voltmeter indication should agree with Table 5-9,

NOTE

To force desired decade output to “L™ (less
than +0.5V) state, momentarily short that
output to ground. Decade outputs are most
easily reached at coupling diode (A2CR20
through A2CR23 and A2CR25 through
A2CR28) ¢athode terminal.

f. If logic comparator fails one or more logic checks
{Table 5-9), leave the failed state set in and measure
voltages at all comparator gates and inverters, Thus it can
be determined which gato or inverter is malfunctioning.

Table 5-9. Logie Comparator Logic Check

AZICS Terminal A2015(c)
H=+1V

L= +5V

AZIC2 Terminal

6 7 8 & 7 8

o

H

=
fa i

X I I DD T T M-I T T
SO S & Mmoo T m T T T

-

MmO o oo o

T I R S R

A - T R N A

Tl R Nl - e s




A R s s b o

5-268. POWLCR-LOSS ONE-SHOT TEST. With external ac
line power connected, perform the following test:

4. Conneet Oscilloscope 10 A20Q6 collector,

h. Disconnect instrument AC line power. Qscilloscope
waveform should be negative 3 Volt pp, 15 msec pulse,

5-26% DECADE TESTS,

Counting, With external ac line power ¢onnected, perform
the following tost:

a. Conanect shorling jumper between AZ2Q5 collector
and ground,

b, Connect shorting jumper bhetween A2TP6 and
ground,

¢, Connect 10K ohm  resistor between +18,7 Volt
supply and positive (+) side of A2C7. This increases A2Q13
outpul frequency.,

d. Connect aone Dual Channel Oscilloscope input to
positive (+) side of A2C7. Conncet other Oscilloscope input
to A2CR23 cathode. Scl Oscilloscope A2C7 input to
2 Viem and AZCR23 input to 0.5 V/em,

Figure 5-12. Battery Charger Counting Waveform

Q
YOLTAGE
AT CT{+)

DECADE
OUTPUY
AT FIN |
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e, Remove AC line power. Oscilloscope wavelorms
should be similar to Figure 5-12,

f. Re-connect ac line power,

g Remove Oscilloscope connection al A2CR23 and
connect to A2IC3(1). Note tin Figure 5-132,

h. Remove Oscilloscope conncction at AZIC3(1) and
connect to AZIC5(1). This period should be 10 times that
noted in step g

.. Remove short from A2TP6, 10K ohm resistor
instailed in step ¢, and Oscilloscope connections.

Rescet. With cxternal ac line power connected and shorting
jumper between A205 collector and ground, perform the
following test:

a. Conpect DC Voltmeter to 1C2(8). If voliage is “'L”
(<Z+0.5V) go to stepb. If “H" (about +1.5V),
momentarily short 1C2(8) to ground. This will cause “H"
state to go “L".

b. Momentarily short AZTPS to ground. Voltmelor
indication should go from “L” to “H”. If decade does not
respond, connect DO Vollmeler Lo decade resel terminal
(pin 2). Voltage 4l this point should be “L*,

¢. Momentarily short AZTP5 Lo ground. Voltmeter
indicalion should go from “L” to “H™ If this does not
occur, check NAND gate AZICT. if AZICT is operating
correctly, A2IC2 is not resetting.

d. Repcat steps a, b, and ¢ for A2IC3(58) and AZIC5(8).
5270, Module Replacement

5271, No adjustments requived when Battery Charger
Assembly A2 iz replaced.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION 6-3. Miscellaneous parts are listed with Tables 6-1, 6-2,

and 6-3,
6-2. This section contains information for ordering replace-
ment parts. Tables 6-1, 6-2 (Option 002), and 63  6-4. ORDERING INFORMATION
(Option Q01) list parts in reference designator alpha-
numerical order and indicates the description, quantity and
HP part number of each part, together with any applicable
notes. Included are:

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Sales and Service office (see
lists at rear of this manual for addresses). Identify parts by
their Hewlett-Packard part numbers,

a. Description of part (see abbreviations below).

6-6. To obtain a part that is not listed, include:

b. Typical manufacturer of the part in a five-digit code; a. Instrument model number.
see list of manufacturers in Table 6-4.
b. Instrument serial number.

¢. Manufacturer’s part number, _
p ¢. Description of the part.

d. Total quantity used in the instrument (Qty column). d.

Function and location of the part.

REFERENCE DESIGNATORS

F

FH
FIL H
FXD
G

GE
GL
GRD

01194-14

assembiy

motor

battery

capacitor

coupler

diode

delay line

device signaling (lamp)
misc electronic part

amperes
automatic frequency control
amplifier

beat frequency oscillator
beryllium copper

binder head

bandpass

brass

backward wave oscillator

counter-¢lockwise
ceramic

cabinet mount only
coeflicient
cammaon
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

deposiled carbon
drive
clectrolylic
encapsulated
external
larads
flat head
fillister
fixed
giga (10%
germanium
rlass
ground(ed)

head

rR=gmm
ta ag

zZ=
E

NS

K

LH

LN

LK WASH
LOG

LPF

M

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM
MGS
MTG

MY

N

N/C
NE
NIPL

[ TR T T O I R ]

L TR I TR )

Do ow oo

1

fuse

filter

integrated circuit
jack

relay

inductor

loud speaker
meter
microphone

MP

TB
TP

ABBREVIATIONS

henries
hardware
hexagonal
mercury
hour{s}
hertz

N/O
NOM
NPO

NPN

intermediate freq
impregnated
incandescenl
include(s)
insulation{ed)
internal OH

kilo - 1000 [0):¢

left hand P
linear taper rc
lock washer PF
logarithmic taper

low pass fitter

NRFR

NSR

OBD

PHL
milli = 10-3 PIV
mey, = 106
metal [ilm
metallic oxide
manufacturer
mega hertz
miniature
motmentary
metal ozide substrate
mounting
“mylar

nano {10-9)
normally closed
neen

nickel plate

mechanical part
plug

transistor
resistor
thermistor
swilch
transformer
terminal board
tesi point

nermally open
nominal

negative positive zero
(zero temperature
coelficient}
negative-positive-
negative

not recommended Tor
field replacement
not separately
replaceable

order by description
oval head
oxide

peak

printed circuit
picofarads = 10~ 2
tarags

phosphor brenze
Phillips

peak inverse voltage
positive-nepative-
positive -~

part of

polystyrene
porcelain
position(s}
potentiocmeter
peak-to-peak

point

peak working voltage

rectifier

. radiv frequency

round head or
right hand

RMC
RMS
BWYV

§-B
SCR
SE
SECT =
SEMICON -
81

SIL
5L
SPG
SPL
S8T
SR
STL
TA
TD
TGI.
THD
T
TQL
TRIM
TWT

U
VAR
VDCW

W/
W
wIv

ww

integrated circuit
vacuum, tube, neon
bulb, photocell, ete,
voltage regulator
cable

socket

crystal

tuned cavity,
network

rack mount only
root-mean sQuare
reverse working
voltage

slow-blow
screw
selenium
section(s)
semiconductor
silicon

silver

slide

spring

special
stalnless steel
spilt ring
steel

tantalum

time delay
togele

thread
titanium
telerance
trinuner
traveling wave tube

micro - 10°8

variabic
dc working volls

with

walts

working fnverse
vollage
wirewound
without
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Figure 6-1. Cabinet Parrg

Description HP Part No.

Frame Assembly 5060-0736
Cover: Top 03061-2041
Bottom Cover Assembly 5060-0755
Panel: Front 05061-0015
Panel: Rear 05061-0016
Cover: Side 3000-0747
Retainer-Handle Assembly 30600765
Handle Assernbly: Side 5060-0763
Foot Assembly: FM 5060-0767
Plate: Fluted Aluminum 5000-0053
Kit: Rack Mount 5060-0777

Lol == (v B o o R = ¥ N P S
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This change provides for the new standard and optional instrument colors, Option A85
designates use of light gray panel with olive gray cabinet. Option X95 designates use of
light gray panel and blue textured cabinet. Standard colors are mint gray pane! and olive
gray cabinet. Table 6-A shows part numbers and part color for the standard instrument
and the various options,

Figure 6-1. Cabinet Parts (Cont’d.)

NOTE
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Model 5061 A

Replaceabls Pars

3061A

BLUE GRAY
LG LIGHT GRAY
MG = MINT GRAY
oG OLIVE GRAY

X95
{O1d
5td)

PANEL L.G.

05061-0015

FRONT M.G.

05061-0061

PANIIL L.G.

0:061-0019

DOCR M.G,

03061-0062

PANEL L.(3,

05061-0020

LKEI'T M.G,

05061-0055

PANEL L.G.

03061-002]

LEFT M.G.

05061-0059

PANEL LG.

05061-0022

CENTER M.G.

05061-0057

PANEL L.G.

05061-0023

CENTER M.G.

050561-0060

PANIEL L.G.

05061-0024

LEFT M.G.

05061-0058

FANEL L.G,

(05061-0029

INSIDE M.G.

05061-0056

PFANEL L.G,

05060-2014

SPACER M.G.

05061-2058

DOOR L.G.

0506 1-2020

FRONT

05061-2060

COVIER B.G.

05061-2041

TOP 0.G.

03061-205%¢9

COVYER B.G,

0506 1-6034

TOFP 0.G.

05061-6100

COVER B.G.

5060-0755

BOTTOM 0.G,

5060-8719

COVER B.G.

3000-0747

SIDE

5000-8727

RETAINER B.C

S060-07635

HANDLE 0.G.

S060-8735

LOCK: L.G.

03061-2044

DIVIDER M.G.

START

05061-2067
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Table 6-1. Replaccable Parts, 5061 A W/Q Option

Reference
Designation

HP Part Number

Oty

Description

Mfr Part Number

Al

OEQE1-&)97

Al
MISC
PARTS

0S051-0H 53
oE06L-2003
QB04)=0054
QB¢e1=2005

Aldl
AlJdl
AlJl2
AlJZ
AlJl3

ALJ3

Alal

Alal MISGC PARTS
Alal MISC PARTS
ALALEL

ALALLE
AlalLE
ALALLS THRU
ALALCL4
ALALLLS

ALALLLS
ALALCET
AlALCLE
ALALC1Y
ALALC2O

AlA1LZ1
ALALGZ2
ALALCES
ALALCR4
ALALC2S

AlALLEG
AlALC2T
AlALC28
AlALC2Y
A1A1C30

AlALC3L
ALALLDE
ALALLCE3
AlAL1CI4
AlALCAS

ALALCAG
AlAL1C3AT
ALALCRE
ALALLRY
ALa1E40

ALALGHL
AlALC&2
AlALGC43
ALALC &4
ALALCSS

ALALCAS
ALALLAT
AlALC4E
ALALLCAD
ALAILAL
ATAICED

ALALCRZ

ALALLRRET
AlALCRZA

ALALCRZY
ALALCR2D
ALALGRAL
ALALCARZ
ALALCRE3

ALAYCR 34
A1AL1ERIE
ALALLRIE
ALALCRAT
AlALCR3B

ALALCR A9
ALALCRAD
ALAJCRAL
ALALCRAR
ALALCR&X

ALALCRY THRY
araNCRZe ]

1a80-0258
0340=011%
1250=-0258
0340=011%
1250=0258

0340=-011%
05061=6078
0340=0039
0340=0162
OL60=-012T

0160=301%
0140=0221

0150=0121

01460=0174
0150=-0121
OLaH-L2T
01600127
0l50-012)

01 40=0180
0170=-00&2
Q160=01Z7
0150=01E7
D140=0220

0160=0127
0150-00%93
0160-0127
lEF-0127
Ql&0-0127

Qlef-0127
0160=0127
Qle0=0206
Q1400222
QLEC-0093

QLGO=0240
oLa0-0291
H180-0093

0150=0093

0150=-00%3
0L 50=0493
gl50=-0093
Qleh=0127
01800106

GL4G=D220
GLA0-0197
4150-0093
0la6-0010
1902=-3086
0160-0342
f501-0025

1902=3024%
Diz2-0013

1901-0050
1901=0040
1902=-3193
14010050
L90Z-0084

1701-005%0
1901=-0050
1901=014&
1901-D146
1991304

19G1=-0040
1301-0040
1901~0Usd
190 1=-0044
1901=-00+40

HOOULE ASSY:SYNTHESTZER
CHASSIS:SYNTHESIZER
FLATE:END
COVER15YNTHEATEER
PLATEZEND

JACKICOAXIAL 50-0HM SUB=MINAT CHAZSLS
INSULAVED FEED THRU:TEFLON
JACK:COAXTAL 50=0HM SUB=MINAT GHASSIS
INSULATED FEED THRUSTEFLON
JACKICOAXIAL SQ—0HM SUB=MINAT GHMASSLS

IMSULATED FEEDR THRU:TEFLON
BOARD ASSYT:SYNTHESIZER
INSULATOR: BUSHING
INSULATQR:TETR FOR TO=66
CIFXD CER 1.0 UF 20T Z5VDCH

C:FXD MItA 245 PF 1T SELECTABLE
CIFEXD MICA 220 PF L FAGT.SELECT.CTYP VALUED

NOT ASSIGNED
CIFXD GER 0.3 UF 4B0=-20% 50VDCH

CIFXAD CER Q.47 UF +80=20X% ZSVDCW
LaFxXD CER G.1 UF +80=20% BOviOCw
cCifxd CER 1.0 UF 20% ZSvOLW
C2FED CER 1.0 UF 20% 25VDCW
CiFXD CER {1 UF +B8Q—ZOX 50VDCW

C:FAD MIGCA 2070 FF 2%

CXFXD MY 0.01UF 20% SOVDCW
CaFXD CER 1.0 UF 20T 25VOCW
C=FX0 CER 1.0 UF 20% ZSVOLM
C=FX0 MECA 200 PF 1% 300VDLM

CIFRD CER L0 UF 20X ZSVLLM

LiFXD CER 0.01 UF *BO-ZOScIQUVDEH

C:FYD CER l.0 UF 20% ZAvDCW
GiFAD CER 1.0 UF EZOX ZAVDOW
CIFAD CER Ll.0 UF 20X Z5VDCW

CIPXD CER 1.0 UF ZU% Z5VOCW

CIFXD CER 1.0 UF 20% 25Y0CW

CIFXD MIGCA &80 PF 56X

CiFXD MICA 240 PF 1% 300VOCW
C2FMD CER 0.01 UF +BO-Z0K LOOVDCW

CiFXDR MICa 400 PF 1X

CiFXO ELECT 1.0 UF 10% 3SvoLW
CiFXD CER 0.01 UF +30-20X JOGVDCH
NOT ASSIGNED

C3FAD CER Q.01 UF +80=20% 100VDCH

CIFXD CER Q.01 UF +80=20% 100V0OCW
CiFXD CER 001 UF +80=-Z20% 100VOLW
CzFXD CER Q.01 UF +BO—Z0X 10GVICH
C:FXD CER 1.0 UF 20% ZSvolW
C:FXD ELECT 60 UF ZOX &VOLM

C:FXD MICA 200 PF 1X 3COVOLM
C3FXD BELECT 2.2 UF 0% 20VDCW
CrFXD CER Q.01 UF +80~20X LDOVOCH
CrFAD ELECT 8 UF - ]5410X 30VDLW
DIODE BREAFKDUWN:4.TS ¥V 2%

C: FXD EOO PF 300VDCW
DIODETSILICON LOGMASLY

NOT ASSIGMED

NOY ASSIGHNED

DIDDE: BREAKDOWN 2.8TV 5E
C:iVOLTAGE VAR 39 PF 30VDCW

BIODEES] 200 MA AT 1V
DIQRE=SILICEN 50 MA 30 WY
DIQDE BREAKOOWNTLA.3Y 55X
DIGDE:S] 200 MA AT -1¥
CIGDE BREAKDOWM:T«3V

LIODE:SL 200 MA AT 1V
DIODEz51 Z0G MA AT 1V
DIODEsSELIGCON 35 WUY
CIQOE:SILICON 35 WUV
DIGOE:SILICON 50 MA 30

DIODDE1SILTCOM B0 WA 30
DIQDE:SILICON 50 MA BQ
DIQDE:SELICON SO MA 2Q
DICGDE:STLICON 50 MA 30
RIQDEZSELICON 50 MA 30

05061-609T
o50a1-0053
0504)--2002
G5061=0054
0E061=2005

4928T
FT=5M-0Z3-P20
9287
FT=5M=0E3~FZ0
G287

FT=5M4=023=P21)
05061-6078
0340=-003F
ADB4D~0LEE-1
SL1305=CML

ROMLSFU2ZB5IFIG
Ol40=0Z21

5608 5=CML

ECL1BTS=(ML
S5CS0BTS—LML
BCL3CS-LHI,
SLLICS=CHL
SLEGE S CHL

G 1lé0=0180
&01PE STYLE
EC13C5=CHL
SCI3C5=CML
0140=DZZ0Q

EC)13C5E=CHL
B01=-K800011
135G
SLL13L5-C ML,
SC13C50MHL

SC13CE-CML
ECL3G5=CML
ROMISF&EL.130
0L4=-0222
BO1=-K800a11

{1 60=0340
L50DL0SXF0IBAI=DYE
801=-KE00011

2pL—K300011

BO=KEGOO11
21=-K800011
BO1=-K300011
SCL3Co~-CML
GLB0=-0L0%

0L40=-02Z240
150DZ2BAH0Z0AZ=DY 5
BOL-FA0GG1 L
13204808C2050U0 'DYM -
LoGa-3084

FO 2387

571,0939=26
6122-0013

FOA &308
DG} GG

1902=3193
FDA &308
1902=0064%

DA 4308

FOA 4302

1943=0146
1901=-014&
FDG1GRa

fpgloaa
FOG10a8
FDE1083
FDG1083
FOE1083

See introduction to this section for ordering infoxmation
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Table 6-1. Replaccable Parts, 5061 A W/Q Option
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Model 5061A
Replaceable Parts

Reference
Designation

HP Part Number

Oty

Description

Mfr Part Number

ALALICL
ALALICZ
AlALIC3
ALALICH
AlALICS

ALALLCH

1820~0322
1820-9322
182Q0-0970
1520-0580
1az20-0322

182o-0322

IL2TTL QECARE
IC:TTL DECADE
ICSTYL 8=INPT
IC:GIGITAL

IC:TTL DECADE

IC:TTL DECADE

QIVIRER
DIVIDER
FOS NAND GATE
DIVIDER

DIVIDER

NBZE04
NB2B0A
SNT430N
1820=-0580
NAZBOA

NB280A

AlaiLl
AlalL2
Alakl3
AlALL &

AL40—0a 3T
L4004 E
31803N

9140=0046

F140=0237
FL40=00 46
9140-01 BT
97 4O-0D4&

COILIFXD Z20Q UH 55X
COILSFXR} RF }lad MH
COLL:FXD RF 0.15 uUH 1G¥
COILZFXD RF 1.2 MH

ALALILS
414115
AlAlLG
Alalqgl
Alayoz

2} 40-0190
QLO0=1617
2i40-0137
1874—0QQ7E
18%4—000%

COILAFXD KF 0.22 UM 20X } SELECTARLE G411=2M
COTL/CHOKEZ3.9¢ UH 10% RANGE 2100~1617
COIL:FXD RF 1000 UH 5% 91408137
TETR:51 NPN N30 5%
TATRZ51 NPN ZNTOD

ALAlQ3 1a54-0003 TSTR:51 NPN ZNTO9
ALALQH 1854-0009 TS5TR:SI NPN 2ZNTO9
AL1ALQS -

ALAlOLe NOT ASSIGMED
AYALOQLY 1354=0032 TSTR=51 HPN ZN2ZZ21
TETR251 NPK 1854=0035
TSTRZSI NPN ZN3563
TSTR=51 NPN LBEH—QRYR
TSTRz51 NPN ZK3583
TSTRISE NPN INIBAY

1A55-0a%96
LB854=0003
LA54— 0003
ZN3563

165%=0023

AlAlQie
ALALQLY
AlAlaza
AlA1021
AlAlO2F

1E54—003%
1854—0092
1854=0273
1854=0092
1854=0092

AlAloz3
4141024
4181025
4141Q26
ALALQZT

1865=0094
1554=(003
1354=0003
1854~009%
1854—0023

TSTRISI FET
TSTR=%] NPN(SELECTED FRAM 2ZW1711)
TETR:5] NPN{SELECTED FROM 2N1T11)
T5TR:51 NPN
TSTRiST] NPHESELECTED FROM 2N2464)

0757T=08148
075T=0%00
Q4983617
OT5T=0%24
OTST=0924

Alalrl
A1AlRZ
AlALR3
AlAlR%
ALALRS

Q757=08L8 RiFXD MET FLM 825 UMM 1X L/Zw
Q7570900 R:FXKD MET FLM 10O OhM 2X 1/6W
OeGE-35617 REFAD MET FLM 75 ODHM 5F ZW

QIST=0024 R:iFXD MET FLM 1K OHM ZX L1/8NW
OT5T=0924 RIFAD MET FLM 1K COHM ZX 178w

a757=0%48
Q757-09438
Q7570948
07%57-094R
QT87-09ss

41A1RG
AlALRT
AlAlRE
AlALRZ
AlAIRLD

Q75 7T=0948 RiFXQ FLM 10K OHM 176W
GI6T-0968 A2FXD FLM 10K OHM irav
075 T-0%48 R=FKD FLM 10K OHM 1/ a4
oeT-0968 R=FRD FLM 10K OHM 1784
o5 7-0%4 R2FXD OHM 1/ G4

075T=0948
Q757-Ga48
QYET-= 0948
QT4 T-09448
QTSI 0548

AlALlRLL
AlAlRLZ
ALALR)LS
ALATIRL &
ALALRLY

ATET=0F458 RiFXD OHM L/8u
0T8T-DaB R5FXD FLM 10K DHM 176w
0757-0%a8 RIFKD FLM 10K OHM L/ AW
or5iT-0%4ab REFXD FLM 10K QHM L/ BW
O T-0948 R:FXD FLM 10K DHM 1/8W

ot T-09a8 R:FXD FLM 10K DHM 1/6M Q7470948
Qrsl-0948 REFXD FLM 10K DHHW L/BW RI5T=0948
0T6T-0917 REZFXD FLM 510 OHK 1/ au GT6T=0917
0TS~ 0048 RiFXD FLM LOX OHM L/aM GT757=0945
aTsT-0%24 RIFXD MET FLM 1K QHM IZ% L/BMW oTET-092%

AlAlRL&
AlALR17
AlAlR]1H
ALALRLSD
AlALRZO

LIET=A940
CT5T=0492%
67537=09%8
GTITT=09%0
OT5T=0948

073 T-d%4a0 RIFKD FLM 4700 CHM ZX 1/8W
Q75T=0024 RiFXD MEY FLM LK OMM 2T 1/6W
OTST=0%a 8 R:FXD FLM LOK OHMM 2% 1/8W
075 1-0964 KIFXD FLM LOK OHW 2 1/8H
CT5T= 0945 R:iFXD FLM OK OHM 2% 178

ALALRZL
AlbdR2z
AtALRZE
AlALRZ &
AlALR2S
ALALRZE 075 7=0048 R:FXD FLM 10K OHM 2X 1/78W 0757T=0948
AYBIRRT
ALALIRSL
AlALRS2
ATA]A53

DT ASSIGHED
OIS T=00467 R:iFXD FLM 42K OWM 2T 1/8W 0T57=0967
075 7T=0916 REFXD MET FLM 470 OAM 2X 1/84 0T5T=04914%

0757=0962
Q75T~09%8
OYRY-Oalé
072104011
OFs7-O957

QIS 0540
QYET-0%00
AT5T=0907
a75T=05146
475T=0631

GIST=0%62 RiFXD FLM 39K OHM Z2£ 1/8W
Q7570948 R:FXD FLM 10K OHM Z2X 1/84
oIST-09le KsFXO MET FLM 470 OHM Z% L/BH
0721-0011 RE:FXD DEPC 00K GHM 13 176w
GTEY-0usT RsFXD FLM 24K OHM 2ZE 1/8W

ATALRS4
ALALRGS
ALAIRGH
ALALRST
ALALRSE

A1a1R5%9
ALALRBO
AlIAlRGL
AlAlra2
AlALR&EZ

QT57-Q3940 ReFXD FLM 4700 OHM ZX 1/7GHW
0T67-0900 RIFXD MET FLM 100 OHM ZX L/BW
G075 7-0907 RIFXD FLM 200 OHM X 1/BW
07370916 RIFXD MET FLM 470 OMM 2% 1/6W
OTET-0931 RIFXD FLM ZK GHM 2% 1/8K

aT8T= 0944
A75T=051&
Q75T=054%8
GT5T=05931
Q18T-0925

ALALIRE
BLALRGS
AlAlRBG
AlAlR&T
ALALRGA

OTET—0%%% R2FXD FLM &,3K QHH I 1/BW
075T=0916 RiFXD MET FLM 470 OnM 2X 150W
0T37=0948 RiFXKD FLHM 10K OWMM 2X L/6W
07574931 RiFXD FLH 2K OHM 2X 1/78W
DTET-D93% R2FXD FLM 3K OHM 2% 1/3W

Boc introduction 1o this section for ordering information




Model 5061 A
Replaceable Paxts

Table 6-1. Replaceable Parts, 5061 A W/O Option

Reference _ .
Designation HP Part Number| Qty Description Mfr Part Number

ALALR&D ars7=0%72 RiFXD FLM 100K OHM ZI 1/8W OTST=09T2
AJALRTO 0757=0924 RIFXD MET FLM 1K OHM 2T 1/8W OTST=0924
AlALRT] QT5T=0942 RIFAD FLM S.6K OHM 2% L/EW QTST=0F%2
ALALIRTZ 0626=3130 RIFXD MET FLM 2.70 HEGOHM 1T 1/8W C&95-3120
ALALRTD Q&aF8=3134) RiFXD MET FLM 2,70 MEGOHM 1X% 1/8W DeSs-3130

ALALRT 4 0T57T=0931 RIFXD FLM ZK DHM Z¥ 1/BW o78F-93l
ALALATS GTET-0900 RiFXD MET FLM 100 CHM ZX 1L/EMW QIST-9%u0
ALAIRTS 0757=0931 REFXD FLM 2K OHM 2% /8K 0T57=0931
ALAIRTT 0757=0%31 RIFXD FLM 2K OHM 2% 1/BM G75T=0931
AlALRTS GT57=0964% REFXD FLM 4TK OWH 2% 1/8w OT57T=0%64%

AJALRTS 0757=0%50 R:FXD FLM 12K OHM 2% 174 Q751=0950
ALALRBO OIS T=0950 REFXD FLM 33K DHM ZX 1/8W QT5T=0960
ALALRG1 06%8-B129 RIFXD DEFC l.00 MEGOHM 1T 1/EW 0696=312%
ALALRBZ LTS T=0743 RIFXD FLM 642K OHM 2X 1/EW QTET=0943
ALAIRE3 04%8=3126 RIFAD DEPC 2.21 MEGOHM 1T 1/BW 0638=3126

ALALRO% 0TS T=0948 RIFAD FLM 10K OHM 2T L/8W QT5T=09%3
ALALRES 068=-3127 RIFXD DEPLC %75 MEGDOHM 2T 1/70W 0EF8-3LLT
ALALRABS T8 T-0948 RIFAD FLM 10K QHM ZI 1/76M QTS I-0948
ALALRSY GTET=-04Eh RaFXD MET FLM 1K OHM ZX 1/8W arsT-ge2s
A1ALRAER 0BIE=129 RzFXD DEPC 1.00 MEGDHM 1% 1/78W Q6a=3149

ALALRAS 0757T=0950 ReFAD FLM 12K OMH ZX 1/78W 075T=0950
ALALRTO QTS I=0924 RzFAD MET FLM 1K OHM 2% 1/64 Q75 T=0924
41A1R%1 OTST-0931 RiFXD FLM ZK DHM Z¥ 1/0W i 0Is¥=0731
ALALR92 Q75T=0942 RiFKD FLM 5.6K DHHM 2T 1/G6M O187=C242
ALAL1R93 OTS5T=0900 R:FXD MET FLH 100 OHM 2% LS/8W 0757T=06900

AlALR94% OT3T=0531 R:FXD FLH ZK OHR 2% 1/AW 015 T=0931
ALALR76& OIS T=0aTs RIFXD MET FLH 68 OHM 2% l/8W Q757=0896
ALALRSY OT5T=0907 R2FXD FLM 200 OHH 2X 1/8W V757=0907
AlALRGE aTaT=0907 RiFXD FLM 20D OHM 2% L/8W Lrbaadicikd
AlAJRDS OTET=0542 RiFKD FLM 396 OHW 2% L/BH YET-Q%az

AlAlRl00 0TET=0924& RIFXD MEY FLM LK DHM ZX L/8M GTET-09 24
ALALTI 05061- 6001 TRANSFORMER:BLOCK OSCILLATOR #1 G5061=8001
AlalTz 05061-8011 TRAMSFORMER BLACK OSCILLATOR 2 05061=8011
AlalTa 0SD61=B003 - TRANSFORMER SAMPLERIOR 05041=-8003
ALALT S Q5061-8004% TRANSFORMERIMHI QUTPUT 05061=8004

SOCKETCRYSTAL 8004=1G17
LRYATALIQUARTEZ 12.532 MHZ Q410=0143
FOR AZ PARTS LIST REFER TD TABLE &-2.
MULTIPLIER ASSYIS—-9Q MHL URgsi-5t08
TERMINAL:SOLOER STUD 4—4%0 UNC~ZA THREAD TS

ALALXYL LZ00-0758
ALAIYL 041,0-0143
AZ
a3 05061-4108
0360-1680

B R B el e e

Q?SC 1205=0011 HEAT DISSIFATOR:FOR TO=5 AND 70=% CASES TXBF=032=025B
MR 1250-0258 JACKICUAKIAL SO~UHM SUB-MINAT CHASSIS 9287
2RA0~D024 SCREWZISTL PAN HD 4=50 THD 060

FLI,FL2 Q0106~ 5059 FILTERIFEED=THRY (C1=L1 AND C53-L213) 00106=6059

W
=]

AT 050461-0050 LOVERZBOTTOM H508L-DUSD
Misc | O8061L=-2047 PLATE:ZEND G5061=204T
PARTS Q50610051 COVER:TOR 05061=0051

OS081-204a PLATEIEND D5061=2048
A3A) G8060-&106 ASSYIMULTIPLIER Pe.C. BOARD 45060=6106

A3A1CL PART OF FL1
ASALCR D180=-0112 CIFXD ELECT TA LOOUF +20-15% 30vDCW La9p10TC2030T2
ASALCD GL50=00%3 CzFAD CER Q.01 UF +80-201 100YDCW 801=-K800011
A3ZALCA o] Bi1= 00y CiFAD CER Q.01 UF +30=-20T LOOVDCM £01=K300011
ABALCS OT4d=07 %8 CEFXD MICA 200 PF 85X ' ROMLAFZQLJAC

"ABALCH 0], 50=-0053 CiFdl . CER D.OL UF +30-20% LOOVOLW 8UL=-K3040011

AJALCT 0140=-0223 CIFXP HICA 260 .PF 1X 30OVDCH DL40G=-0223

AZLLCH 01 50=-00%3 CiFXD CER 0.0l UF +80=20% 1G0OVDCW Bgl=Kaoao11

LET L U150=-0093 C:FXD CER 0.01 UF +80=-20 100VODCW A{1-=KB0G011
A3alclio Glad=-0100 C2FXD ELECT 4.7 UF 10X 35YDCW 15004 75KS03582=DY5

A3ALCLY - L BO=00%S CiFXD CER 0.0l UF +80-Z0% LOOVOCH 80i=-K800011
A3anlliz QL40=-01TY CItFAD MICA 1000 PF 2X OL4g=017%
AJALCLA 0150-0092 C3FRD CER 0.01 UF +80=20T 100VOCHW BOY-KBO00L)
A3a1C1 4% Gred=0179 CIFXO MICA 33 PF 51 300VOCW ROMLEEIID SIS
AJALELS 0l40~0176 C:FXD MICA 100 PF 2% 01%0=0176

AFALCLS 0150=-0093 C:FXD CER Q.01 UF +80=20% 100VDCW A01~KBGL0LL
AJALCLY . GLad=-2307 CrFXD MICA 47 PF 5X OL#40=2307

A3AjC1a 0180-posy CaFXD CER 3.3=0.25 PF SQOVDLNW 301=000=-CO0.10=339C
AJALCYLY 0180=-0073 CaFXD LER 0.01 UF +E0=-20% 100VDCW 401=-K§00011
ABALCED G1BG=-0137 CiFXD ELECT 100 UF 20X 10WDCW 1500107 X001 DRE=DYS

A3ALC2L O140=-01%8 C:FAD MICA 200 .PF 5T RDM15F201.13C
AZALC2D 01 500093 CiFXD CER 0,01 UF +B0=Z0% 100V0OCH 601=-K500011
ABALC2D 0140-0198 LiFXD MICA 200 FF 5% RDMLSFROLJAC
A3alcis 0160=-0170 GiFXD MICA 2TPF BX 300VDOM ROMLBEZTOJAS
LELYE=-1 Q150=-0093 CiFXD CER 0.0l UF +80=-20% l00WOCW A01=-KBOOO)L

See introduction to this section for ovdering information
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Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061 A W/Q Qption

Reference iyp part Number| Qty Description Mt | Mir Part Number
asignation

Code

ABALE G QL50-0093 LiFXD CER 0,01 UF +20-Z0% 1OOVOCH T2982 BOL-RBDO011
A3ALC2T 015¢—0093 LaFXD CER Q.D1 UF +B0—2QX 100¥DCW Tig982 S01=KEOOOGLL
AIALC2E Glad-2240 C:fxD CER 2.0 FF BOOVOCHW T2982 301=000=COKG=2090
AAKLC2G 01500053 CiFXD CER 0.0l UF +B0~-20% 100YDCW T2982 B01=KEDOG1L
A3ALICED OL&EO=0196 C:FXD MICA 24PF 5% 300VDCW 040462 ROMLSCZL043%

A3ALCAL 0150—-00935 CiFXD LER 0.01 UF +80-20% 100VOCH 72982 801=KBDOD11
A3ALC32 0140=0176 C:FXD MICA 100 PF 2% 29480 DL40-0LTE

ARALLR3 GL50-0062 CiFXD CER B.2=0.25 FF S00VDCHW TEPEL 301=g00-=COHO-B290
AIALC3S 0140=0198 C:FXD MICA 200 PF 5T 721346 ROMLBFRELIIL
ADALCRSE G150=0093 C=FX0 GER 0.0l UF +B0=20T LOOVDCHW 7Z982 B01-KA00011

AJALC 3G Q150=0062 CIFX} CER 6+2=0.25 PF S00VDCW 72982 A¢1-000-LOHO-B250
A3RLE3T Qqla0-plee CIFXD ELECT &0 UF 20X &VDCW ZH4E0 0180-0L06

AJALCHE 0140-0198 CiFXD MICA 300 PR 8K T2134 RDM15F20143C
AJALC3D G150=0093 CiFX0O CER 0.01 UF +80=20% 100VDCW T2962 601=-KEQO0G11
ABALLCAD 0140=0201 C=FX0O MICA 12 PF 5X 28480 Q140-0201

A3ALLAL QL50=-00%3 C=FXD CER Q.01 UF +80=20% 10QVOCW TR8Z a401~Ka00011
AJALC42 glao-G113 CIFXD ELECT TA 100UF +30-15% 30VDLCW S62B9 109D107C2030T2
AIALCSD O140-020% CEFXD MICA 15 PF AT S0OVDCH 28400 0140=0202

AJMLChS 0130=0016 CivaR CER 5=25 PF NPD 28480 C130=-0014

A3ALCAE 0L50=0059 C:FXD CER 3.3=0.25 PF 500VDCHW T2962 301=090=CRJO-33T0

ABALC4S Q1500093 CiFED CER Da0] +A0~ 20X 100VOLW 72982 BO1=KEQ0011
AINLCAT 0150=0093 C:FAD CER 0.01 +80=20% 100VDCW 72982 BQl=KBR0D11
A3ALCAR Gl40=0210 C=FRAD MICA ET0 5T LB480 QL4G-0Z% 0

AZNICAS Q150=0033 C=FXD CER 0.01 *§0=20T 100VDCW 72982 BO1-KOJO0L Y
AIALCEHD 0150=0093 } C=FAD CER 001 *B0=20% 100VDCW 72982 BOL-KAJ0G1L

A3n1CSL Ql4D=0225 CtFXD MICA 300 1x F1:03:14 DlAG-0235
LELYL T QlaQ-2201 CIiFXD MICA 51 PF 5X TZh3a ROM)SESLOJLE
AJATCRI 17020018 DIODE BREAKDOWNTX1L.TY 53 04713 L34 1
A3AJLRZ QLEZZ~00L1& CIVOLTAGE VAR 150=-180 PF ZQ% 15VOCH #IABD Dl2d=0014
A3ALCRA 19019040 GICDE:SILICON 50 MA 30 WY 07243 FOG1088

ABALCR G 1901=004% QIODE=SILIGGN 50 MA 30 WY G7263 FOGLQEE
AIALCRE 1302-Q0132 DIODE:BREAKDOWN 5.8¥ 10X 1.5W 284840 1908=0015
ABALCRG 1903-0347% DIDDE:SILICON BV 28480 1901=0247
ABALCRT 1901-0347 CI0DESSILEGGN AV 284860 139Q1=0347
A3I4LCRE 1901=0040 DIODESSILICGN S0 MA 30 WY D763 FDE1083

AIAICRY 130l-0040 RIGRE:SILICON 50 MA 30 WY 0726% FOR1084

ASALLL 9170-00249 CORE:FERRITL BEAD 023114 56590 -L5A2/4A
ASALLY 91700079 CORE:FERRITE BEAD 02114 S5Er590-6547/4A
ATALES 9170-0029 CORE:FERRITE BEAD 0Z11Y 56-590-6547/LA
AIA]EL D170-n024 CORE!FERRITE BEAD 02114 56-5490-65A2/4A
AZALES 9170-n024 COREIFLRRITE BEAD 2114 BE-590-GRALZ/HA
A3JALES a170-0029 LORE:FERRITE BEAD 02114 56uSaNhEAZ/UA
ASALET NOT ASSTGMED
A3ALER 700029 CORE:FERRITE BEAD 02114 S&-S90-65AZ/4A
ARAILY NSR PART OF FL1y FLZ.
A3AILZ 05040—6033 COIL ASSY:GMC 208480 0304605033

AJALLS 05060-6D3) COL ASSYI30MC 26480 Q5060=5031
4381 4 05060=6031 COLL ASEY:30MC 28480 Qsobn-s031
AA1LS W1 40=0144& COIL=FXD RF 10.0 UH 9300 JoR G ah

AJBLLG 140=0138 COIL/CHOKE 180 UH 5% 25480 Flad—or3a
A3A1LT G5060=6030 COIL AS5Y:90HC Z28480 g80s0—6030

LETAIN:) Sla0-01358 CGIL/CHOKE 180 UKW 5% 28480 FLA0-01,38
A381LY L40=GLEC COIL/CHOKE 2.70 UH 10% Fi:L:1s} S140-0180
AJMLLLOQ 0506Q=4030 COLL ASSY:90ML ZB4B0 480406030
A3JATILTLY 3140-0Q1%8 CQIL:FXD RF ] UH 10T 99800 1025=20

A3ALLL1Z 080606033 COlL ASSYTI1OML 28480 05060-56032

AsaiLld 91400138 COIL/CHOKE 180 UM 5% 28450 91450-0L38
AJAILL S PE0E0=40322 COIL ASSYilOND 20480 Q5060=6032
A3BAILLS 05060- 6030 COIL ASEY:90AC 28480 0504605030
AsAlLle 91e0—0138 COIL/CHOKE 180 UM 5% 2B480Q 9140-0138
AIAILLT 9L40=01 35 COIL/CHOKE 180 UH S5I 28489 FL40:0138

AJALLLE FL40=G158 COIL=FXD RF 1 UM 10T 99800 102620

AJALLLT F140-QLBY COTL/CHORE Z2.¥0 WH 10X 28400 9140=0180
A3ALL20 05060-6030 COIL ASSY:90GMC 28480 GE060—8020
ARALLEL NSR PART OF FL1y FLZ.
AJALL2S P140-0146 COIL:FAD RF 10.0 UM 99800 102544

A3ALLZS ¥140-00%4 COLL/CHOKE 1.00 UM 10% 99800 1537=12
A341G1 1854=0005 TETR=51 NFN 80331 2NTOB
434192 1854=0005 TETR251 NPN BO13) 2NTOE
A3A1Q3 1854=0005 TGTR:=51 NFN . Ap)Ap 2ZNTOE
A3AYQ% 1854=0005 TSTR:251 NPN 80131 ZNTES

A3ALOS 1854=0233 TSTR351 WPN 40121 FL et
ARALQG 1854~0005 TETR1SFI NPN 20131 2NTOB
A3ALQT 1854=0045 T5TRI5I MNFN oETya 2NG56
A3A10H 1854=023% ToTR251 WPN 8013}, 2N3866
AJR1DR 1B54~0005 TSTRZST NPN 80131 ZNTC8

See introduction to this section for oydering information




Model 5061A
Repalceable Parts

Table 6-1. Replaceable Paris, 5061 A W/O Option

Reference

: . HP Pact Number
Designation

Qty

Description

Mfr Part Numher

A3ALR1 GTST=0900
AIMIRZ ST T=-0895
A3ALR3 UTET=0AS%
R3ALRG 07870912
B3IALRY 075T=08%4

A3ALRG OT5T-0914
AIAMLRT LT5T=0948
AJALRA 0757=0914
ABALRY QIST=-0924
A3ALRLD 0TS T=0948

ASALRL1 QI5T=0935
AJALRLZ 4757=0911
AJALR]LD OT57=0965
AJALRL 4 0757=0920
AJALRLS CT58=-0017

A3ALRLE
A3ALRL1T
AJALRLA
ABALRIY
AJALRZ0

OT57=0%42
ors¥=-03as
LT R R
OTET=09 24
2150-1T6l

AJALRZ1 0T8T=D9le
AILLREZ Q7870932
AJALREY OT57=0932
ASALRZ4 0757=091%
AIALRZE 0757=0924

AJALRES Q7570924
AJAVRZT 0757=0931
AJALR2E Q75T=-08%9
AJALRZS 0757T=0916&
AJALR 3D 075T=0928

A3A1R31 Q7ET=0941
AJALRIE DESE-3104
A3ALR33 075T=0916
A3ALR34 0757=0932
ABALRAS 07T5T=0714

ABALRISG 015 7=0932
ABALRAT 0787=0932
A3ALTL LO0TA-£80=3A
AJALTL 10TA=69A=278
ABALTZ 05060=6035

ABALTZ L0TA-569A-2TR
Ak 05060=46029

05060=-0050
3030=-0150

45060=203%
QE060- 2051
Q5060-20%2
OS060-2043
Q50&D=Z2054

080502064
05061=-2061
050560=2071
Q5060~2005
L TeT2e g L B

080&0~2087
@50a0-208%
QE0L0-2092
GRQEG-2RTD
05060=2094

CE060-2095
Q80402097
45060=2098
G5060=-2099
05060=-2100

05060=2101
0S0&0-ZE02
0570-1167

08060 &0YL
08060-2038

10TA=69A=150
A4LR2Z 190l=-01567
4441 0S080-603T
ARALLE QL&0-01%4
AgAlLH 0190=-0093

-

P pa s o g SRV ] (S IR T R S S o -

-

=

R5:FXD MET FLM 100 OHM 2X 1/3W
R:FXD FLM G2 OHM ZF 1/0W
RiFAD FLW 56 DHM ZX 1/BM
RIFXD MET FLM 3343 OHM 2X 1/8W
RIFXD FLM 5& OHM 2X 1/0%

R=FiD MET FLM %70 .QHM Z% L/8W
RzFAD FLM LOK DHM 2% ) /8M
RiFXE MET FLM &#70 Ohm 2X L/8W
REFXDG MET FLM 1K DHM 2T 1784
R:FXD FLM LOK OHM ZX 1/8W

R:FXED FLM 3K OvWM 2X 1/8W
RrFAD FLM 300 OHW ZX 1/2W
RTIFXD FLM 51K OHM F% 178w
RZFXD FLM &80 OHM ZX 1/8%
R:FXB MET OX 1500 OHM 5X 1/2MW

RIFED FLM 10K OHM ZX 1/8W
R:FXD MET FLM 22.1 OWM 1T 173
R:FXD MET FLM 2I.7 OHM 1% 1/BW
RIF&D MET FLM 1K QHH ZX L/éw
R:VAR WW 10K OHM 5X TYPE ¥V 1W

AsFXD MET FLM 470 OHM 2X 1/76W
R=FXD MET FLM Z.ZK QHM Z% L/EW
RIFAD MET FLM Z.ZK DHM 2% /B4
R:FXD FLN &20 DOHMM 2% 1/8W
RIFAD MET FLM LK OHM 2% 1/8W

R:FXD MET FLM LK OHM ZX 1/8W
RaFAD FLM ZK [HM 3% 1/0W
REFXD FLM 91 OHM 2X 1/6MW
RiFXD MET FLM 4T0 OWM 2% 1l/8W
RIFXD FLM 1.5K OHM 2X 1/78W

RiFKD FLM 5.6K OHM 2% 178w
R=FXD DEPC 5 DHM 1% L/8W
RIFXD MET FLM 4TO OHM 2% 173w
RiFXD MET FLM 2.2K OMM 2% 1/8%
R:FXD MET FLM 4TO0 OMM 2X 1/&w

REFXD HMET FLM 2.2K DHM 2T 1784
R=FXD MET FLM Z.2¢, QHM ZX L/}w
TRANSFORMER AGSYISMC
PADTMOUNTING, FOR T1 aNO T2
TRANSFORMER AZ3Y:HNG

PAD:MOUNTINGy, FOR T1 AND T2
A55Y=GENERATOR HARNON]L

NUOT RECCMMENDED FOR FIELD REPAIR.
RINGZLCONTALT

SCREMIZET 2«56 THD 4=SPLIKE SOCKET DR

COVER

PLUNGER:FILTER CAVITY
COVERIFILTER CAVITY
LOCKNUT : FILTER
KHOBIFILTER CAVITY

HOLOER: BIMETAL
STRIP

SCREN ARJUSTRENT
ATTENUATOR: PLATE
ROD:ATTENUATOR

KNOB:ATTENUATOR
CAPZATTENUATOR
LORE ©
HOLDER:OI00E
SLEEVE:FLANGE

PENIFLANGE SLEEVE
HOLDER:=GIOGE
SPRING: COMPRESSION
PLUGZTHREADED
CAVITY WAVEGUIDE

CAVITY:FILTER

PLATEZFILTER CAVITY

SCHRENWZ TUNING 55

CAN ABSYIHARMOMIC GEWERATOR
CAN

SPACERTPOWER AMPLIFLER
DIOGESSILICDN

ASSYHARMONIC GENERATOR P.C. OQARD
CsFXD MICA 150 PF 5%

CIFXD CER Q.01 UF +S0-Z20% 100VOLM

D757T=0900
DI5T=0895
QIS (a9
o¥aT=0912
QTAT-(B%

QTaT=d916
Q5T Qad
QIST-09) 6
0757=0924%
OT871=0948

0787=0935
0757=091L
QTST-Uaes
Q5709248
0758=001T

0T57=0948
0757=0365
Q498=3031
RTET=0324
Z100=1T&1

07571=0%146
RIST=073L
075 =0%32
QTSI 05]9
QTSI 0524

GIST=0924
QT8T-093L
LT187-0899
07670916
QTavT=0o9z0

GTET= 05942
0696=3106
QTSEY-(9Le
DTET-(y32
GTAT-g9k e

0767T=0932
075 =0932
LOTA=65.4=3A
L0TA=5RA=ZT0
05060=-6035

10TA=60A=278
05060=-6029

05060=005D
oap

05060=2029
o5060-20%]
DE060-20562
BE0RG—20563
05060—-2054

Q5062049
05061=-2061
05GL0=-2071
QB0eg—2385%
DEQAG-2086

G5060=2087
Qi0ai-2049
05060=-2092
050460=2093
05Q060=2094

GBGLG=2095
05060=2097
DE060=-2098
05060=2099
05060=-2100

05060=2101
PhGeG~21a2
QhQe1-~2083
05060=6091
05066=-2038

LOTA=6FA=150
150201 AT
05060=6037
ROM15F15143C
£01=K800011

See introduction to this section for ordering information




Tabte 6-1. Replaceable Parts, 5061 A W/O Option

a4 A1 ARG

Medel 5061A
Replaceable Parts

Reference
Designation

HP Part Number

Qty

Description

Mfy Part Number

ALALLA
A4L1C5
LELY R
A451CT
A4l

A4AlCL2
ALALICR]
AGALLL
AkAlLZ
AGALLZ

AGATL &4
A&ALQL
AGALR]
AGALRZ
ARALRY

A&ALRL
A4A1RS
AGATRE
AGAIRT
ALATRE

[
cy
c1o0
CR1
41

J1
P
42
J3
43

0160=CLaD
0150-D059
Glég-0l81
0140-023%
olap-tole

Gleb-235T
19010025
9140=0158
SLl40=017%
45060=6087

4140-010¢
1§35=0G001
2100=1T75¢
2100=089¢
0757=0344

07570911
0757T=0344
OT57-0924
0757-0900
OT57=0924

0160=2047
Qla0~2069
0160~2049
1901-0167T
1I50-G256

5020-0G176
125G=0256
S020=01746
1250=0258
S020=0176

05041=6102

AL
MIGC
PARTS

O340=011%
2230-0024
05060=0012

050&1-00G3
0506 -0004
05061=2028
05061~2029

AbLFLY

AGFLZ
A4HFL3
Abdl
AEJZE
AEJY

AGdb4
AOJS
AbJb
AT
AbhL

AGA1CL
AGALCE
AGA1C2
AEATTS
ABALET

AGALLG
ABALCTY
AGALICH
ALALCR
AbALCLO

Anallll
A&ALCL2
AGALCL
AGLLCT A
AGALCLS

AEALLLE
ABALCLY
ASALCLE
AbAlCLY
AGALC2D

REALLZ)
ALALL2E
AGALCZ]
AGALCZ &
AGALCES

0504606061

001046057
UOLGb=60659
1250=0256
1250=0258
12500258

1250=0258
125002508
1Z250-0258
1280-0258
05061-6103

OLeQ=0151
0140-0113
O1460-0127
0l40=0176
U160=0161

4140=0127
0150~-0121
0l60-0)6l
0150-0)2])
DLep-D1 e

0160-0208
0140=0172
al60-0161
Oi4eU-022]1
0160=0161

0140=0231
0150-0121
g150-0121
Qla0—(1fa
0140—0aG%

0121=0044%
Ql40-0) 79
0350-0121
Q1a0-0159
ol1a¢-0197

CFXD ELECT 22 WF 20% 35v0CwW
CIFXD CER 3.3—-0.25 PF S00VDCM
C:iFXD MICA 30PF 5% 300VDCW
LIFXD MiCa 60 PF 2¥ 300VDCH
LivaR CER 5«25 PF NPO

CsFXD CER 10 PF 5T S00VECH
DIGDEZSILICON 100MA/LY
COIL2FXG RF 1 UH 10%
COIL/CHOKE 2Z.0 WUH 10F
COIL ASSY:=90MC

COIL:FXD 0.47 UH

T5TR:51 PNPISELECTED FROM 2H1132)
RIVAR WW 200 OHM 5% TYPE ¥ 1M
RIVAR WW 15K OHM 5X LIN 1w

RE2FAD MET FLM 1D OHM 1X L/BW

RIFXD FLM 300 OHM 23 L1/EW
fzFAD MET FLM 10 OHM™ i% 1/8W
R:FXD MET FLM LK OMM ZX 1/GHW
REiFxXD MET FLM 100 OHM ZX ]/ LW
RiFXD MET FLM 1K QMW 2% 1/BW

C:FXD CER FEED-THRU 5000 £F +50=20%
C:FXD CER FEED-THRU 5000 PF +60=20X
CiFXD LER FEEOD=THRU 5000 PF +BO-20%
DICDE:SILICON

JACK:COANTAL 50=0HM SUB—MINAT CHASSIG

IHSULATOR FOR SNAP=ON FINS
JALK:COANIAL 50=-QHM SUB—MINAT CHASSIS
INSULATOR FOR SMAP-ON PINS
JACK=COAXIAL S0—GHM SUB=HINAT CHASSIS
INSULATOR FOR SNAP-DON #INS

FOR A5 PARTS LIST. REFER TO TABLE 6=3.
MODULE ASSYrFREQUENCY OIVIDER
INSULATED FEED THRU=TEFLON

SCREW:STL PAN HD 4=40Q THO
SHIELD:DIYIDER

COYERIBOTTOM
COvVERITOP

PLATEIEND

FLATEIEND

FILTER ASSY:ZFEED-THRU

FILTER:FEED—THRU
FILTER*FEED=THRU
JACK=COAXIAL SO-DOHM SuUB«MINAT CHASSIS
JACK=COAXIAL SO—0OHM Sub-~MINAT CHASSIS
JACKZCQANTAL SO-0MM SUB=MINAT CHASSIS

JACKICOAXTAL H0—0OHM SuB=MINAT CHAS3IS
JACKSCQAXTAL SO-0WM SUB=MIMAT (HASSIZ
JACK:COAXTAL 50=GHM SUB~MINAT CHASSIS
JACKCOAXIAL SO0=0HM SUB—MINAT CHASSIS
BDARD ASSY:FREQUENCY DIYIDER

CIFAD MY Q.0) UF 10X 200VDCHW

C:FXD ELECT TA LOQUF +320—156% 30VODCW
CiFXO CER 1.0 UF Z0% 25VOCH

L:FXD MICA 540 PR 22X

C2FXD MY Q.01 MF 14T :00VOCW

CiFX0 CER Lo UF 20% 25VDCH
CaFXQ GCER 0.1 UF +30=20% SQVDCMW
CiRXD MY 0.01 UF LOX 200¥DLW
CiFX0 CER 0.1 UF +80=-20X SOVDCW
CiFXD MICA 100 PF 2%

CiFXD MICA 680 FF 5%

C=FXD MECA 1000 PF 2X

CIFXD MY 0.01 UF 10X Z00VDCW
CiFXD MICA 220 FF 1X

CIFXD MY 0.01 UF 10% r0OVDCH

CIFXD MICA 44QPF 1% 300VDCW
CiFXD GER 0.1 UF +80=20% BOVOCH
CiFXD CER 0.l UF +80—-203 BOvDCW
CiFXD HMICA 1300 PF 5%

CaEXO MICA 47 PF 5% NPD SOOVOCH

L:VARI CER 9-35 PF

C:FXD MICA 1000 PF 23

CsFXD CER 0.1 UF +BO=20% SOVDCW
CiFXD AICA 3000 PF 2%

CiFXD ELECT 2.2 UF 10X ZOVDLH

0180-0Le0
3Q1=400=C0J0=333C
ROM15E300435
OL40=0215
0130=0016

301=000=COHG- 004
FO 2387

1025-20

PL40-0LTY
0505604037

9140=0106
1853=000)
2100-1786
21000896
ATHT-(34s

075710911
DIBI-0346
0757=0924
0570700
0T57~C32%

Dlbi—-2069
Dleg-2049
0160=20%7
1901=0167
9267

5020=Q176

50go-atve

Q40616102
FT=5M=0Z3-F20

uen
OS060-0012

05¢61-0003
050610004
080612028
QifGal1=202%
G5060=0061

001G4=6059
DOlpE—-&059
9287
F28%
4287

IL8T
9287
@287
9287
056616103

192P10392=PT5
10%010TL2020T2
SC13C 50 ML
ADMLEF541GIL
L92P10392=PT5

G130 S=C ML
SC50815~CHl
19ZPLO392«PT5S
SC508) 5-CHL
014Q-L74

RDM1SF&31030
GLe0=01T7%
1592P10392~PT5
Qlaf-o221
192P10352=PT5

RDMLAF441F3AC
SC50B15=CHL
SCS0B ) -LML
0140~01%4

ROM1SE®TOJ5G

0121=0046
a140~0L79
SLBOB 1 S-CHL
0laG-0L58

15002 2BX9H2OA2=0Y5

See introduction to this section for ordering information




Model 5061A
Replaceable Paxta

Table 6-1. Replaceable Parts, 5061 A W/O Option

Reference s .
Designation HP Part Number| Oty Description Mfr Part Number

AGALCZE 0140=0180 C:FXD MICA 2000 PF 2% 0140=0180
AsAlCzY 0150-0123 CiFXD CER D1 UF +80-Z0F SQVOCW SC50815=CHL
AbALGZE 0150=0121 C:FXD CER 0.1 UF +830-20% S0VDCH SCS0BT5CHL
AGALC29 ors0-0121 C:FXD CER 0.1 UF +80=20% 5SOVOCW G508 ) 5—CML
ABALCAO 4180~0113 C:FXD ELECT TA 100UF +20«)5% 30VOCH 10501076 203072

ABALLSL G180=0121 CiFXD CER 0.1 UF +8O-20X SQVICW BR0BLS—CML
AHALLC32 Oléc=2544 LiFXD MICA 2CG00 PF 2T 300VDCH ROM19FZ02G3S
A&ALCED 015001231 CIFAD CER Q.1 UF *+80=20% SOYDCW GLEOBIS=~LHL
AGALLCD4 0150=-032) LaFXD CER O.1 UF +B0=20% S0VDCH SCSOBIS=CHL
RAGALLES 0180=-0291 CiFXD ELECT 1.0 UF 10X 35VDCW 150D105X9035A2=0Y5

AGALC3A 0180=01%4 C:FXD MY 0.015 UF 10% 192P)15202<0T5
ABALCRT7 0180=-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 15001 05X9035A20Y5
AGALCRB 0}60=-0340 CIFXD MICA 600 PF 1T 0160=0%40

ABALLBY 0160=3044 CiFXD MICA 1000 PF 5T 300VDCH RDM19FL10Z 435

ABALL &0 0180=-0291 CEFXD ELECY 1.0 UF 10T 3SVDCW 1500105X9035A2=0DY5

ABALCA) QL&60=0LT4 C:FXD CER 047 UF +BO-20% 289VDEW SCLLBTS~CML
AGALC42 0160-0174 C2FAD CER 0447 UF +80=20% 25V0DCMW BLLIRTS-GMI,
45641543 0160=233], CIFXD MILA B200 PF 1% RDM20FAZZFLS
AGALLA4 0L60=0174% CIFXD CER 0.47 UF +B0=Z20% Z5YDCW SCLIBTS=CML
hoalGas 0160=2331 CEFXD MICA 8200 PF 1X ROM20FB22F15

AGMLE 55 Ol60=-0]1 T4 CsEAD CER Du47 UF +B0=20T 25VDCW SC1l1875=CHL
ASAJCRY LH2~0004a DIODE BREAKDOWN:T.OV 1X ’ 19020006
ABALCR2 15%01-0040 DIODE:SILICON 50 MA 30 wWv FDGLOBE
A&ALCRI 14010040 DIODESSILICON 50 MA 30 Wy FoG1988
AGATCRA L901-00%0 DIODE:SILICON 50 MA 30 wV FOGLOES

AGALCRS LRI GO 40 DIOBE:SILICON 50 WA 30 FRL1UER
AGALCRG 1901=0040 DIQDE:SILICON 50 MA 320 FOG)08a
AGRLLR7 190 1=0ad GIODE2SILICON 50 MA 30 FoGloae
ABALCRE 1o42=3104 QIORE BREAKDOWN:S.4ZV 2% 5Z1093%9 111
ALALLRS 1901=0040 QIODEXSILICON SO MA BO WY FRGlo24

ABALICL 1820-0058 ICITTL DECADE COUNTER 14 WHI MIN- SNTLI0N
AGALL1 914001 2% COILIFXD RE 220 UMW 1u0-0129
healLZ F140=-0107 COILIFXD RF 27 UH 10% 1840=38
AGALL 3 2140=012¢ COILIFXD RF 220 UHW FL4-QL2Y
AGALL S FL40=0115 COILIFXD 500 UMW 4140w 0318

ALALLS 9140=-0118 COILEIFAD 500 UH 2140=0116
ASALLG 9l40-0129 COIL:FXD RF 220 F140=0129
AGALLT 9)4h=0129 COIL:zFXD RF 220 F1AT-0).29
AGMLLE 9140=-0125 CRILIiFKD RF 220 9140=012%
AGALLY P140=-0129 COILIFXD RF 220 A1hl=-012%

AHALLIO F100=1647 COIL/CHOKE 470 UH 53 15=1331~274
AGALOL 18%4—Qu0% TSTRESL NPN 2N703
AGALO2Z 1854-0003 TS5TR:51 NPN{SELECTED FROM 2N1T11) 1854=0003
AbALG3 1854=003 T5TR15] NPNASELECTED FROM 2N1711} 1854=0003
AGALQ% 1654=0005 TSTR15I NPN ZNToE

A6ALDS 18580054 TSTR:*SI FET ZNG342
AbALGE 1854=0005 TSTRISI NPN
AGALGT 1854=0023 TETR:ST NPN(SELECTED FROM ZNZ2484)
AbALGa LE854=0005 TSETR:3I NPN
AsALQY La%4~0005 TSTR:51 NPN

ApALRLY 1854=G005 TSYRI5L NPN
A6AL011 184840005 T5TR:S1 NPN
AGALOL2 18840002 TSTR:5] NPNUSELECTED FROM ZN1TLL) 16854=00053
AGALOL3 1854-0008 T5TR351 NRN ZNT08

ASALQLS 1883-0010 TSTR251 PNP{SELECTED FROM Zn3251) 1853=0010

A4R1015 1654=000% TSTRISI NPN ZNT708
AbALGLe 1E54=0005 T5TRiSI NPN ZNTOB
AbALRL 075 T=0900 RIFXD MET FLM 100 OHM ZX 1/BM 875T=0904
AGALRZ ATET-0%40 RIFXD FLH 4700 OHM 2X 1/8BW Q757=0940
AGALR3 075T=0%34 R2FXD FLH 3.3K OHM 2% L/aW DI5T=0934

AGALRA OT75T=-08%3 RIFXD FLM 51 DHM 2T 1/8W QTST-0893
AsA)Rs 0757=-0921 ALPAD MET ELR 750 QHM 2% 1/78W 0757=0921
ASALRS OTAT-dA43 RIFXD FLM 61 OWM 2% 1/8BW 0757=-0893
ALMIRS OF6T=0924 RIFXD MET FLM LK OHM 2% 1/8W Q7ET=0924
AGALRT OT5T=08%7 AIFKD FLM 75 OHM 2ZX 1/8W QTET=0897

AGALRA QTET+0924 RIFAD MET FLM 1K ObM 2% 1/8H 0757=0924
AGDIRY OTET=0924 RZFX0 MET FLM 1K DHM 2T L/8M 0TET—0924%
ABALR1D 07T57=0997 RIFXD FLM 24K OMM 2% 1/8W 07870987
AsAlR11 D757=092% RIFXD FLM l.&K OHM 2T L/8W 07570925
AchAlRid 0757T=-0A93 RIFXD FLM 51 DHW ZX 1/8W 0757=6A93

AGALRLS 0TA7-0914 RIFXD HET FLM 470 OWM 2X i/8wW 0757T=0914
ABALRL & 0757=09563 REFXD FLM 43K DHM 23 L/8W 01870943
ABALALS D757=0955 R:FXD FLM ZO0K OHM ZT L/8W 07570958
ABALALG O757=0%%4 RiFXD FLM 68K OWM 2T 1/8M 0TET=0%44
AGALALT G757=0930 RiFXD FLM 18K OHM ZX 1/8W DTET-0930

See introduction to this seetion for ordering information
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Model 5061A
Replaceable Parts

Table 6-1. Replaceabie Parts, 5061 A W/O Option

Reference

. . HP Part Number
Designhation

Qty Description M#fr Part Number

QTST-09%8
97570976
OT5T=0833
O757T=0517
GIST=047%

AGALRIEG
ALALIR1S
AbALRZO
AbALR21
ALALR2E

QIET-QI58
QTsT-0978
GT57T=0893
OI57=0917
QI5T=04T%

RSFXD MET FLM Z7K DHM ZX 1/BMW
R2FED FLM 150K QHM 2X 1/8W
RIFXD FLW %1 OHM 2% L/8W

RZFXD FLM 510 OHM 2T 1/8MW
RIEXD MET FLM 243K DHM 1T 178W

AGALR2Z
AGALRZ3
AGALRZ 4
BHALR 2S5
AGALR2&

075T=04T4%
Q757=0893
DT5ET-092%
QI5T~094¢
Q757=04093

RiFXD MET FLM 243K OHM 11 1764
R:FXD FLM 51 OWHM 2% 1/78MW

RiFXD FLH Ll.6K OHM 2% 1/8W
R:FXD FLM 4700 OHM ZX l/8W
REFXD FLH 51 OHM ZE L/EBW

CT57=0474%
ATE5T=0893
RI5T~-0929
OT51-05a0
GT57T-0893

AbALR2T
Abh1R2A
ALALR 2T
AGALRIO
AGALREL

0757=0952
OTET=-0948
GI57=0900
GT57=0%20
Q77=00%3

0757=0952
0TS T—0543
DYST=0900
oysT=-092l
075sT=(a98

RaFXP FLM 15K OMM 2% L/BNW
RiFXD FLM LOK OWM 2X 1/8W
R:FAD MET FLM 100 OHM ZX L/8W
RiFKD FLH 480 OWM 2T 1/78W
RIFXD FLM B2 OHM 2X 1/8W

o75T=0%22
O7ET=0942
Q757=0%51
0T5T=0%4%
0T5T=0892

ABALRIZ
AGALR 33
AGALR34
ABALRAS
AGALRAS

DTET-0923
07670943
0757=0351
A75T=0%44
07670893

RIFXD FLM 820 OHM 2% 1/8W
RIFXD FLM S.5% OHM 2% 1/8W
RIFXD FLM L3K CHM 2X )78w
RiFX0 FLM &.BK CHM I% L/BW
RIFXD FLM %1 OHM 2% 1/8W

A&ALRAT
AGALR3E
BGALRAT
AGALRAY
AbALR4]

0757=08%3
QI57=0927
DTST-Q927
oTET-094 7
aT4T-0915

RiFXD FLM 51 OHMM ZX 1/78W
R:FXD FLM 1.3K OHM 2T 1/7BW
RIFND FLM 1.3K OHM 2% 1/&H
REFED FLM 510 QHM ZX 1/8W
RIFXD FLM 430 DHM % )/70W

0757T=C0533
aTsI-0927
Q75T=a%27
0757=0217
0T57T=0915

OT5T=092T
QTS T-0900
07871060
ovET-ag3s
o¥SET-0uas

AGALR&Z
AbALR43
ABALRAS
AGALRAS
AuAlR46

078T=-0927
0757=0900
0757=10460
0753T=0738
0T5T=0935

RiFXD FLM l.3K QHHM 2X 1/oW
RiFXD MET FLM 1060 OHM 2I L1/BM
REFXD MET FLM 196 OHM 13 1/ZW
R:FXD FLM 3.9K OHM 2I 1/8W
RIFXD FLM 3K DHM 2T 1/8W

0T15T=072%
oIS T-gaal
QTET-Jua),
aI5T=0540
OT57T-0529

AGALRAT
AbA)L R4l
ABALR4Y
AGALREQ
ABALREL

OTE T334
O75T=0941
0757=0%41
VT5T=0940
aOT5T-0929

RIFXD MEY FLM 1K OMM 23 1/BW
RZFXD FLM A.1K OHM 2T L1/8&W
R:FXD FLM S5.1K DOWM 2T 1/8W
RIFXD FLM 4700 OnM 2I 1/78W
RiFXD FLM 1.6K OHM 2T 1/8W

0T57=0%136
OT5T=0507
0757T=0%32
0TI5T=0507
0TF71=0911

ALALRSZ
AGALRS3
AGBLR 54
ALALRSS
AbALRSE

nIs?-0936
GT8T-0907
aTE7-0932
s ¥-0a07
oIsT-0911

RIFAD FLM 2.3K DHM 23X 1/4W
RIFXD FLM 200 QuM ZX L/AW
RIFXO MET FLM Z.3K OHH 2X
RIFXG FLM 200 OHM 2% L/0W
R:FXD FLM 300 OHM 23X 1/8d

G15T=0915
QT57T=009%
0T57T=0%22
0TS T=054%
Q0618008

AGALRST
ALLLIREGE
ALALRST
A&AIRELD
AGALT)

RIFED FLM 430 OHM 2% 1/3W
RIFXD FLM 91 DHE 2% 1/8W
RIFXD FLM S20 OHR X 1/8W
RIFXD FLM B.56K OHM 2X Lrs8W
TRANAPORMERISHHLI INPUT

QI5T=091%
QI8 7-089%
0¥sT-peRR
OT3T-0942
05061=8006

Q80AT~A005
050461=-0007
05061=-0007
LOTA=9C

05061=6005

ALALTZ
A6AL1TA

05061=8005
0sg61-8007
AGALTH 0EQE1-BURD7
ALALTS LOTA—SC

AT oSpe1—&00%

TRANSFORMER 5 LMRZ=4&MHL
TRANSFORMER: LMHZ QUTPUT
TRANSFORMER:LMHI OUYPUT
TRANIFORMER A55Y:ILO0KHI
MODULE ASSY:AC AMPLIFIER

FT=5N=0123=-P20
44105=-2010
05061=-0005
05061=-0006
05061-00%

0340=-0119

G0I05-2010
D50e1—0O08
05061-(H06
050&1-2001

INSULATED FEED THRUITEFLON
TIPFIINPUT

CHAS5TI518 AMPLIFER
COVERIAL AMPLEIFIER
FLATE2ENG

035061=-2007
05061=203%
287
yaay
F2a?

Q5061=200T
GAD61-2039
1250=0258
1z250=-0258
1250=0256

PLATEzEND

SHAFT

JaCK:COAXIAL 50=0HM SUB=HMINAT CHA3ZALS
JAGKICOARIAL 50=0HM SUB=MINAT GCHASS]S
JAGK:COAKIAL SG=0HM SUB=MINAT CHAS5LS

AT
ATIE
ATJA

2287

228t

9287
2100-3182
05061=50046

ATdb4
ATdS
AYdd
Ataty
A7Al

JACKICOAXIAL B0-0HM SUB=MINAT CHASSIS
JACKICOAKIAL 50=0HM SUB=MINAT CHASSLS
JACKICOAXIAL 50=0HHM SUB-MINAT CHASSIS
R:vAR CERMET 10K OHM 20% LOG 1/4W

BOARD ASSYIAC AMPLEIFIER

L2%0-0Z5R
1280«02586
L250=0258
2100-3182
Q305LL-4004

0160=2415
QLAg-Ga s

L3004 THX9035H2=0Y 5
1500475%903502-07Y5
841=-K800011

ATALCL
ATA)CE
ATALCH
ATALCY
ATALCS

0140—Z415
0140=0225
0180=-0100
OL0=-0100
0150=-0093

CEFAD MY 0.0082 UF 5% Z00VDLW
CIFX0 MICA 300 PF 13

£ iFXD ELECT 4.7 UF 10T 25SVOCH
CIFED ELECT 4.7 UF 10% 3SvoluW
CiFAD CER Q.01 UF +B0-20X 100VDOW

ATAILA
ATALCT
AtalCE
ATALCY
ATALCLO

0l&60=-0127
0160=0LE0
01 T0=0004
01TG=0094%
0160=-0160

CIiFXp CER 1.0 UF 20T
CiFAD MY 0.033 UF 5%
CoFXD MY G.06BUF 20X
LoFXD MY 0.047UF 20X
CiFXD MY 0.033 UF 5%

25V0CM

SavoLd
S0YDLW

SCLICH-CHL
0140=0180
&Q1PE STYLE 3
TYRE 602
Li60=0180

See introduction to this s¢etion for ordering Infermation




Model 5061A

Replaceable Parts

Table 6-1.

Replaceable Parts, 5061 A W/O Option

Reference
Designation

MP Part Number

Qty

Description

Mfr Part Number

ATALCL1
ATALLLZ
Atalrla
ATALCLS
ATALLLS

ATALLLG
ATALCLY
ATALCLE
ATALCLlY

eLYG-00%4
G160-012%
0180=0106
0l To=0Ga8
0170-0485

(1 50-00 84
0160=0113
0170=-0082
£180=-0112

CRFXD
CRFXD
CiFXD
CIFXD
CzFXD

L=FXD
LiFXD
C3FXD
CiFRD
LiFXD

HY 0.04TUF 20X SOVOCW
CER 2.2 UF Z0X Z5VDLW
ELECT &40 UF EDX &VOLW
WY G.1UF ZOT SOVDLW
HY 0.1UF Z0% SOVDLW

CER Q20047 UF 20X 500VOLW

ELECT TA LOOUF +2:0-15% 30VOCK

HY $-01UF 20% 5OVDCW

ELECT ThA lOOUF +20=15T 30VDCW

FOLY 0.01213 UF 2k S0VDCW

TYPE &0Z
SCL52CZ5=CHL
Q1800106
6O1PE 3¥YLE 3
&Q1PE SFYLE 2

Z29C333A3~CDH
LO090107C200TE
G0LPE STYLE 1
A090LLTC2A30T2
PLALAGE PYP

ATALCZG 0170=0091
ATALLZL Glag=-0113 CIFXD ELECT TA 1OOUF +20-15% 30¥LCH L0901Q3L 203072
ATALG22 a}70-0090 CiFRD POLY 0.0852 UF 1% S0vDOW P2&GEQ5 PYP
ATALCZY 01T0=-0051 CIFXD POLY 0Q.01Z13 UF 2% BOVOGH P146504 FYP
ATALCRE L901-0033 DIODE:SILICON 100MA 180WY FD334%

ATALCRZ 19010033 DIODE:SILICGN 100MA 180WY FD3369

ATALLRS 120208
ATALLRA 1903-1172
RTALCAY 159G1=~0033%
ATALDL 16534=-0023 T5TR:51 NPH{SELECTED FROM 2N2484%)
ATAlOZ2 1854=0023 TSTR:SY NPN{SELECTED FACH 2ZN2484)

DIGDE: BREAKDOWN 6.8V 5T 1N4D99 1N4099
DIODE BREAKDOWKIZ .1V 5% IN4103
DIDDESSILICON IQOMA 1BQMWY FO3369
LES4~0023
Lase—0ugs

L§54=00032
La85— 0049
LE&54=0023
1854=0023
1854=0003

ATALGD 1854=0003 TSTRIST WPWUISELELTED FROM zhN1Tiil
ATALOD% 1855=004% T5TRz5) FET N-CHANNEE DUAL

ATALDS 18540022 T5TR:5I NPHUSELECTED FROM ZNZ484)
ATALDE 185440023 TETR:51 MPNUSELECTED FROM ZNZIHB4%)
ATALGT 18840003 T5TR:3]1 NPNESELECTED FROM ZN1711}

1 854=0003
1854=0003
1E54=0003
LE54=0003
1854=0003

ATALOQR 1354=0003 TATR:5] NPN{SELECTED FROM ZN1T1l}
ATALQY LA%4—00G3 T5TR:5I NPN{SELECTED FROM ZN1711)
ATALOLY LAB&—1003 T5TR=51 MPMISELECTED FROM ZN17L1)
4741411 1884-0003 T5TRz5I MPMISELECTED FROM ZNLY1L)
ATAlelZ 1a84-00403 TSTR:51 NPNISELECTED FROM ZWIT11i

ATA1Q13 1554=0003 VITRZ5E WPM{SELECTED FROM 2N1T711)
ATALGL® 18840003 FSTR:S1 NPN{SELECTED FROM 2ZN1711)
ATALR1 OIS T=-0924 REFXD MET ELM 1K OHM 2T L/7aW
ATALAZ L -yagii N L] RIFKD FILH 56K QMM 23 1/8W

ATAIR3Z QTag~-0148 RIFXD DERLC 10 MEGOHM 1% 1W

18540003
1854=0003
QTET-0924
07570944
0TA0~ 0168

ATALR& 06%98=3131 RiFXD DEPC 3,31 MEGOMM 1% 1/8w 0698=-3131
ATALRS OTET=0%948 RFXD FLK 10K GHM 23 LS6W OTET-0948
ATALRS 07570584 R:F¥D FLM 56K OHM 2XI 1/8W 0757=0966
ATALAT QTET-094é RIFXD FLM 56K OHM 2T 1/BW 0757=0%44
ATALIRB OT8T-r0948 REFXD FLM 10K OHMM 2X 178w 0T57=0%48

QIET=-{9%8
0698=312%
QTI5T=09%%
0TST=0972
oTET-49T2

ATALR9 OFST=0955 REFXD FLM 20K OHM ZX 178w
ATALRLO 0698=3129 R2FXD OEPL 1.00 HEGOHM LX 1784
ATALRLL OTS5T=0946 RiFXD FLM B.lK OHM ZX 1/8d
ATALIRL1Z 075T=0972 RIFXD FLM 100K GHM 3% 1/8W
ATALAL3 otst-09TE R:FED FLM LOOK OHM 2X 1784

QTIST=0957
0767=0%59
Q76T=0%52

ATALR14 D75T=0957 RIFK¥D FLM Z&4¥ OHM 2% 1/8M
ATALHLS GTAT=-09849 R:FXD FLH 30K OHM ZXI Ll/8W
ATALRLS 0757-0942 R:FXD FLM ISK OHM 2T 1784
ATALALT NOT ASSIGNED
ATALRLE 21006~3772 R:VAR WW 500 ORM 5% TYPE H 1N 2100-1T72
arSr=-0%29
OTET-0uEd
07570957
0T5T=0970
0757=0976

ATALRLY 075 7=-0729 REFRD FLM L.GK GHM 2% 1/8W
ATALRZO 07870982 R:FED FLM 158 OHM 2% 1/8W
ATALRZY 07970967 REFXD FLM 24K OHM Z2X 1/78W
ATALRZ22 0TA7=0%70 REFXD FLM BZK OMM 2X 1/78W
ATALRZY 0757=0976 REFAD FLM 150K OHM 2X 1764

0767=0941
0698=4308
QI5T=0948
QE98=5469
0698=4308

ATALRZ4 078T=-0%41 ' R:FXD FLM S.1K OHM 2T 1/78W
ATALRZS 06%6=-43086 RIFXD MET FLM Lo.7K OHM LE L/8W
ATALRZ2& 075 7=0948 RIFAD FLM LGK OHW 2% L/0W
ATALR2T O698=5469 RIFAD MET FLM BosS OHM 1% L/oW
ATALRZE 0698=-4308 REFXD MET FLM 16.9K OHM 1% /i

0757T=0940
O7ST=0948
0TET-0941
075T=0%46
0T5T=0%48

ATALR2ZY 075 T=0940 REFXD FLM 4700 OHW 2X L/BW
ATALRRO 0T57=0948 RiFXD FLM LOK OHW 2% )/ 5
ATalr31 0757=-04941 RIFXD FLM 5.1K OHM 2% 1784
ATALRAZ HTAT=09%0 R:FXD FLM 1OK OHM 2% i58W
ATALRAS GTI5T=0948 REFXD FLM 10K ORM ZI 1/0W

- 075T=08%6
oS T-0931
QI 091
Q757-0944
OFAT- 05940

ATA R34 CT87=089¢ RIFXD MET FLM 4B OWM ZX 1784
ATAIAZS 0TS T=0931 RIFXD FLM 2K QHM ZX 1/78d
ATALR S oT57=-0931 R:FAD FLM 2K (HH 2% )L/BW
ATAIRZT BTET=09450 RiFXD FLM 4700 OHM 2% 1/78W
ATALR3A 0TS T=-0940 REFXD FLM 4700 OHW 2% L/oW

ATALRAY 0787=0931 REFXD FLM 2K OHM 2I 1784
ATALRAD 0757T=0094 RIFAD FLM 5S4 OHM X 1/EW
ATALRA1 o157=-0v07 R=FXD FLM Z{0 OHM 2% L/8W
ATAIR42 GI5T=09408 RiFXD FLM LOK (HM 2% 1/8W
ATALR A3 075 1=-0935 REFXD FLM 3K (HM 3% 370

0767=0931
0IST=089%
il iclivy
CTST=0944
ars-Q9as

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

R sl s et

eestlohF 1 I L

Mode] 5061A
Replaceable Parts

Reference
Designation

HP Part Number

Qty Description

Mfr
Code

Mfr Part Number

ATALR 44
ATALRAS
ATALR4E
ATALR&4T
ATALR &8

ATALR49
ATAYASO
ATALRE]L
ATALRS2
ATAIRE3

A7A] r
MISC PARTS —

AR

ARJ1

Adg2
ABJ3
ABJ 4
ABJS
A8t
ASE1, EZ
ABal
ABALCL
ABALLZ
ABALLS
ABALCH4

AGALCS
ABALCH
ABALLY
ABALILE
ABALLT

AGALCLO
ABAICYYL
ABALLLZ
ABALCL S
ABALCLS

ABAYCL Y
AfALCie
A8ALCLY
ABALCLY
ABALCLY

ABALCED
ABALC2)
4BALC2Z
ABALCZ2D
ABALCZ4

ABALCZS
ABALCES
AGALC2T
ABALC2A
AQALCEY

ABALICR)
ABAICRZ
ABALLAD
ABALCRG
ABALCRE

ABALCRS
ABALCRY
AHALGL
ABALQR
ABATGS

ARAL G
ABALQS
AbAlGE
ABALOT
4fALlas

ABAloY

ABALQLOD
ABALDL1
ABALIQLZ
ABAJGLI

QT57=0907
Q?57=0924
0638=3129
D&2E~Q077
DIET=0955

QISTm045T
O&BE-QDTT
075 7-0vab
Q75T=0900
075 20800
QARC-003T
Q340-003%
0%061-5095
D340=0117%
R2I-G024
S020-01 75

25060=0008
GROEI-000T
u5s0h1-2033
0i0a1l-2034
Li50-g258

1250=0258
1250=0258
L250=0238
1250=0258
1250=02548
$170.002%
05RE0=56094
01To-0091
O160~0117
QLTO=00%90
0180=0114

Ql40=020%
01%0-0121
01 40-0176
olab-0370
oLa0-gLia

0180-0113
O1l60~2307
0160-0370
4180-0493
Q1400370

018G=0l00
0180=0100
0L60=0869
Q160=0849
41 T0=00835

Q1 70=00808
0lE80=0116
01680=-0113
01To-poEs
01 70—-0094

¢170-04q85
QLTO=0085
Q180=0100
QLEH-QLTH
01 ¥0-(085

1901=0033
1901-04033
190 1-0pa)
1901-0040
15901040

1901=0033
14610033
10840541
18540541
1854.0641

L654=0005
1854=000%
1854=0005
1B54~0005
1B864-0541

1854-0641
1854-0541
1854-0541
1854-0541
1653=000%

RIFXD FLM 200 QHM 2% 1/8W

RIFXD MET FLM LK OHM 2T 1/6wW
R=FXD DEPC l.G0 MEGQHM 1% 1/8W
RXFXD MET FLM 93.1K QHM 1% 1/64
RIFXD FLM 20K OHM 2X 1/78W

RIFXD MET FLM 47.8K QHM 1% 170w
RIFXD MET FLM %3.1K OHM LX L1/BN
RiFXD FLM 10K OHM 2T 178w

RE=FX0 MEY FLM 100 OHM 2% 1/8MW
RiFXD 10087 2% 1/BW

POSTITERMINAL

INSULATOR: BUFSHING

MODULE ASSY:PHMASE DETECTOR
INSULATED FEED YHRUITEFLON
SCREM:STL PAN HD 4—aft THD
THSULATOR FOR ANAP-ON FINS

COVER:ADTTOM

LOVER:TOP

PLATE 2END

PLATEZEND

JACKICOAKIAL 50=-0HM SUB-MIMAT CHASSIS

JACK:COAXIAL SQ—QHM SUB=MINAT CHASSIS
JACKIEOAXYAL SQ-QHM SUB=MINAT CHASSIS
JACKICOAXTAL $0=OHM SUB=MINAT CHASSIS
JACK:COAXIAL S0—(HA SUB=MINAT CHASSLS
JACK2COAX [AL 50-fHM SUB~MINAT CHASSIS
BEAD:FERRITE

BOARD ASSY:PHASE DETECTOR

C3FXD POLY 0401213 UF 2% SOVOGCW
CFXD ELECT 2.7 UF LOX 35VDCW

CiFXD POLY D,0Z52 UF 1T SOVDCW

CIFXD ELECT 4.8 UF LOT 3SVOCW

CIFAL MLICA B.0 PF 0%

CIFXD CER D.1 UF +80-20% 30VDCW
GiFXD MICA 100 PF 2%

CEFAD MICA 20 PF SX

CiFXD ELECT Td 100UF +20=151 3OVOCW

CiFKD ELECT TA LODUF +320-15% 30VDCHW
CzFRD HILA &7 PF 5X

CiFXD MICA 20 PF 5B

L3iFX0 CER Q.0 UF +80-20% 100vDLW
CIFXD MICA 20 PF 5%

CIFXD ELECT 4.7 UF 10X 35VDCK
CiFXD ELECT 4.7 UF 10X 35VDCW
C2FXD MY 04T UF 10X SOVOCW
C=FXD MY 0.47 UF L0% SOVDCHW
CIFAD MY O.1Uf 20X S0vDCW

CEFAD MY O-23UF ZOF S0VOCW

C:FXD ELECT &.8 UF LDX 35SVDLM

CaFXD ELECT TA 1O0UF +g0~15X 3dvDCW
LEFXDQ MY Q,1UF Z0X SQVDCW

CiFKD MY D.O4TUF 208 SOVDCH

CIFXEQ MY D.1UF 20% SOVDCW

CIFXD MY O.10F 20% ALVDCW

CIFXD ELECT 4.7 UF 10X 3BVOCW
CiFXD CER Q.47 UF +RO=20F rivitw
GCiFRD MY O 1UF 20% SOVDCW

DEIQDE=SILICON 100MA 180wy
DIGOELSILILON LOOHA 1A0WY
DIODEZSTILICON 50 MA 30 WY
DIGDE=SELICON 50 MA 30 WY
DIODEZSELICON 50 MA 30 WY

QIQDE:SILICON 100MA LBOWY
OIOBE:SYLICON 1OOMA LBOWY
TETRISI WPN
TSTR:SI NPN
TSTR:SI HPN

TSTR:SI NPN
TSTRA:SI NPN
TSTRA:SI NPN
TSTRISI NPN
TSTRI5I NPM

T5TRXSI NPN
TETR:S1 NPN
T5TRaSI NPN
TETR:S1 NPN
TSTR:51 PP

2843¢
28480
28484
28480
28480

20580
284080
L8480
28480
RO4EQ

28480
20480
FHITFL
apaot
2B48Q

£8480
20480
28480
284480
15558

15548
|E 1LY
185520
13858
15558

ZR4A0
56289
28480
bzae
S6z2a9

28480
5628%
28450
£8480
56289

56289
28480
284080
T2982
28484

Sbaaw
S5b6za9
az2aa7
82047
Birell

Bah) )
G62R9
289
Bahll
B4411

24411
B4411
56289
S62079
84411

07263
07263
0T2s3
07ee3
07263

07263
Q7243
28450
28480
28480

L-LTER]
801351
80131
86131
28480

28480
28480
8480
284849
80131

0757=0507
OT5T=0924
Q6PB=312%
N&98=G0TT
DIST-055

QTS TmCAET
D6%E=a0iY
075 7=00448
Q75 7=0900
OYEFDHIG0
GA40-0037
034 0=0039
PEQE 15095
FT-SM-023=P20
Qan
50200174

B5060-00G8
05061=-0007
0504al-2033
hhal-2034
28T

FEBT

FEBT

FEBT

287

LT
9170-0028
DAGBD-EDRE
PLABS 0% PYR
Q160=-0117
P245595 PYP
LERDGBSKFOASBZ-DY S

014G—0209
SCAORY 5Ly,
0140=0174
0160=0370
109D107C2030TE

1090107C2030T2
l40=2307
0L60=0370
Bal=Ka00041
0L60-G3T0

L5004 TSXS03582=-0Y 5
LBID4 T5X903 50 2-0Y 5
GHFITAAGTA
GEFLTALLTL

S01FE STTLE 3

“Q1PE STYLE 3
LA0neasXS038RZ-DY S
10901aTC2030T2
H0LPE STYLE 3
TYPE 602

GOLPE STYLE 3
SOLPE STYLE 3
15004 75X903582-0Y5
SCLIBTS=CML

GO01PE STYLE 3

FD3349
FO23469
FDGLO8G
FDE1083
FOGLOEA

FO3549
FDa3&s
19640551
1a5d.0841
1864.0641

Zntas
2ZNTa8
INTOB
ZNT08
1864-0641

1864-0641
18540641
18540641
1864-0641
FL L

See introduction to this zeétion for ordering information




Model 5061A
Replaceable Parts

Table 6-1.

Replaceable Parts, 5061A W/Q Option

Reference
Desighation

HP Part Number

Oty

Description

Nifr Part Number

ABALRL
ABALRZ
ABALRS
ABALR#
ABALRS

ABALRG
ABALRY
ABALRA
hgALRS
ABALRLO

ABALRLL
ABALR]L2
ABALRL3
ABALR] &
ABALRLS

ABALRLE
AHALRLT
ABA1R]E
ABALRLY
ABALAZO

ABALR21
ABALRZZ
AJALRZY
ABALR24
ABALRDS

aBAIR2S
ABALRET
ABALRZA
ABALRZY
‘ABALRND

ABALRAL
ABALR 3R
ABALR33
ABALR 3
ABALRAS

ABALRAS
ABALR3T
ASALRAR
ASALRA9
ADALR3Y

AGALR A0
ABALRGL
ABALR &2
ABATRAZ
ABALA &4

ABALR&S
ABALRSH
ABALRAT
AHAIR&B
ABALRAS

ABALRSO
ABAIRSL
ABAIRSZ
ABA1RS3
ABALRS4

ABALTL
A

OT5T=0548
QT5i-095T
FTET=-0957
GTST=045T
DTS T=0445

DTST=0954%
Q7T=0450
O7ET-0B94
G475T=0%48
2100=174&0

Q15 T=0945
OTET=0972
OT5T=04%2
0T57=0972
075T=091%

OTAT~0RET
BTET=0hé2
Q15T=0940
GT5T=-0948
DraT-09a7

OT5T=0748
QT8T-0948
DTET-02TH
0TaT=0957
a78T=0958

OT7ET=00L4
075 7=0a58
aysy-098T
DIET=0273
QI8T=0427

QTsT-0427
QTST~0427
QTET=0627
0787=-0952
GI8T=0952

O7TST=-0%45
QTET=-0976
GT2T=R0)3
OT8T-0XT2
21001762

arsT=-09s2
0757=0%64
2100-1923
OT8T=0%64
0787=0%52

QTAT=0955
0737=09%%
ar2¥=-0013
OTET-0945
arET-ho02

a7ET~0345
B75T=-0%35%
G757=0935
0757-0972
o7S5T=-0972

9}00=0584C
05061~6092

A9
M15E
PARTS

1200-0080
1251-0215

22300024
12810831
0506 1=004T
D3041-0048
05061-2035%

A9l

Ad3
ATAL
ADALAMPL
A9ALCL
AFALCE

ASALCR1
AFALCRZ
AJALRL
ASALRZ
LY

USGEL=3026
1E80-0258

1251-0216
5061=-6073
a960=-008%
0150=-012%
o1e0=-0127

1902=0063
L90E=0063
G5 T 50
GTET=-0200
00LG5-&013

R2FXD 10K OHM 2T 1/78W
R=FXD FLM 4K OWM 2T 1/3W
R=FXD FLM 4% OHM 2% )/ oW
R:FXD MET FLM &4T.5K OHM 1X 1784
R2FXD MET FLM 12-1K OHM 13 1/BHW

A2FXD FLM 20K OHM 2T 1/8W

RIFXD MET FLM 2Z2.1K OHM 1% 1/8M
RIFXKD FLM 56 OHM 2% 1/8W

RIFXD FLH LOK OHM ZX )/BW

RiVAR WW 5K OHM Bx TYPE V 1W

RIFXD FLMW T-5K OHM 2% 1/8W
RIFXD FLM LOOK OHM 2X ) /78
REFXD MET FLM LO.0K OHM 1X 2784
REFEN FLM 100K OHW 2% 1/78W
ReEXD FLM 390 OHW 2% )FEW

REFXD FLH 24K OMH 2% L/3W
RIFXD MET FLM 10.QK OHM 1X 1/8W
RiFRD FLM 10K OHW 2X 1/8W
RiFXD FLM LOK OHW ZX L/8W
RIFXD FLM 200 OHH 2% 1/5uW

R:FXD FLM 10K 0OHM 2% 1/78W

REFKD FLM LUK OHH 2X 1/8W

RIFAD MET FLH 3.01K QHM iX i/oW
RIFXD FLH 24K OHM ZX L/8W
RIFXD MET FLM ZTK OHM IX 1784

RiFXD FLA 3%0 OHM ZX% 1/8M

R:FXD MET FLM ZTK OHM 2T L/8W
RIFAD FLM 24K DHM 2T 1580
RIFXD MET FLH 3.01F OdW LX 1/70W
RaFXD MET FLM 1.5K OWHM 1X 1/8W

RIFXD MET FLM L.5K OHM LX L/0W
RIFXD MET ELH 1.5K OAM 1% /8
RiFAD MET FLM l.5K QHM 1X 178W
RiFXD FLM 15K OHM 2% L/oW
RIEXD FLM 15K OHM 2% 1/&#

RIFXD FLM 51K AHM 2T 1/8H
RiFXD FLM 150K OHM 2% L/4W
RIFXD DEFGC 4.3 OHM 1% 1/iM
RIFAD MET FLM 3.0LK OHM 1% 178
RIVAR WW ZOK 5% LW

RzFXD FLM 15K OHM 3T 1/6W
RaFXD FLN 47K DPM 2% 1/8W
RIVAR WW 50K OHM 5% LIN 1w
RIFXD FLM 47K OWM 2% LrBW
RaFxD FLM 15K OHM ZX 1/0W

RIFXR FLM 20K OWHM 23 1/8d
®iEXD FLM 4TK OHM 2% 1784
RIFXD DEPLC Z2%.3 OHM 1% L/2W
RIFXD FLM 51K OHM 2% 1/8MW
RIFXD DERC 3.0 OWM 1% 1/2uW

R2FXD FLM S1K OHM 2T 1/E8W
RIFXD FLH 3K OHM 2% L/8W
RiFXD FLH 3K OHW ZX 1/8#
#zPXD FLM LOOK OHM 2% 1/8W
ReFED FLM 100K UHW X L/AW

TRANSFORMER

MODULE ASS5Y3OPERATIONAL AMPLIFIER
INSULATORITRANSISTOR MTG.
RETAINERICONNEGTOR SUBMINAT TYPE D
SCREWISTL FAN HD #=40 THD

GCONN. SPRING SOCKET

COVER:BOTTOM

COVERITOP

PLATEZENG

PLATEEND

JACKICOAXIA, 50=DHM 5SUB=MINAT GHASSIS

CONNECYDRIMALE 9=CONTALT TYRE D
BOARD ASSYTOPERATICNAL AMPLIFIER
HFERATIHG AMPLIFIER

CiFXD CER 1.0 UF Z0% 25VDCH
CIFND CER EaQ UF 20X Z5VDLW

DIQOE BREAKDOWNILSY

DIONGE BREAKDOWN:1SY

R:IFXD MET FLM 10O QMM 2X L/BW

AIFXD MET FiM 100 OHM 23 L/EM
OSCILLATOR AS5Y:E MWZ

REBUILT OACILLATOR IS5 AVAILAELE; ORDER
HF PART MO. 00105-6034%. COMPONENTS
INSIDE Al0 ARE HOT RECQMMENMDED FOR
CUSTOMER FACILITY REFAIR

QT5T=0%4E
0T57=0957
QIST=-0957
O7ET-Q45T
0I5 T=0444%

0757=0959
OT5T=0430 -
0757=08%4%
Q75T=0944
2100=1748

Q35T=09%5
Q75T=097%
QTET=04k2
0T5T=0972
OTST-Uvl&

075T=0957
QTS T=0h42
0TS T-0948
OIS T=0%448
HTET=0907

07870948
0757=09%8
Q751=0273
aTST=-07%7
a75T=-0388

0757=091%
A75T-(9848
075T=0957
0T8T=0273
075T=0427

QF5T=0427
Q75I=0427
DT5T=04dT
0757=0952
ar5T=0932

QT8T=0965
U75T=0975
0T27=-a013
QIET=0273
CT=106=4%

o75-J952
QI5T=0964
29.00-1923
QT5T=096%
IS T=0952

UI57T=0955
OF5T=0Ph4
DTET-0013
0YSY=-0965
0F2T-a002

QI87=0965
075T=093%
0757=0935
075 T=4972

COTST=09T2

Y100=-0340
050616492
EPa34
OES1Z k1
aep
1261-083%
r5Q6e2~0047
05041~0045
250612035
DBpAL-2036
2287

DEM-SF

05061=-60%3
4960=-0083
5C13C 5-CHL
SC13C5LHL

15602=00463
1502=0063
QTS -(904
OTET-0900
oo108-5013

See introduction to this section for ordering information
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Table 6=1. Replaceable Parts, 5061 A W/0Q Option

Model 50614
Replaceable Parts

Reference
Desighation

HP Part Number

Oty

Description

Mfr Part Number

ALD

41041

A10ALCL
A10ALCE
ALOALCH
AlDALCE
ATDALLE

AJDALCE
ALOALCT
AlQalCe
AlQAlCS
ALQALCLO

alnALcyl
AL0AlC12
ALOALCRL
AL0ALCR2
A10AL1F1

Al0ALF2
ALOALDL
ALOALGD2
ALOALR]
A10ALRZ

ALOALRS
ALOALR4%
ALOALRS
ALOALRS
ALQOALR&

Al0M1R G
AlQALR%
AlBALRA
ALOALRS
ALOALRS

ALQALRE
ALGALRT
A1QA1RE
AlOBLRY
ALOALRLOD

ALDALRLL
AlDALRLZ
ALOAZ
ALLAZ
AlOAZ

AlbAZ
Al04AZ
AlLDAZ
4A10A2
ALOAZ

ALOAZ

ALQAZLCS
AlDAZCE
ALaazCT
ALGA2CE

a1OAZLZ
ALQAZLZD
ALODAZL2
ALOAZRA
A10AZR4

ALGAZW]
AloA2Y1
AlDAZ

ALOAC]
ALDAICZ

AlOA3IC2
ALOAICH
AlOAZCS
ALDAACS
ALOABCT

AlQA3LSE
ALDASCY
ALOAILD
ALOABCS
ALGABCLO

Qol10%—&lb&

0160=2671
QL&e0-2672
Q1800100
01800100

otao-olao
01580=0190
0lE0-0100
D180-0100
olBo-0300

oy s0-01LE2
¢lo0=0162
19C1=0025
1901=0025
21100254

2110=0254%
1654=0023
1654=0023
DI5T=0422
0T57-041%

2100=2224
QTIST-0419

QTET—-R&azZ0

0I8T—0h2l
OT5T=0422
Q750939

07570939
0757=0976
Q76 T-0%04
Q757-0913
07537-Qul3

0757=0%00
QT5T=0224
00105=6010
0540=0039
3050=0253

40105=0002
¢0105-2008
0010 5=201 5
CO10%-4003
0105=4007

0010 5=4015
Olab—-2437
Cla0=2437
0140=2437
0160=2437

001Q5-B00%
00105=80046
00105=8008
0757T=09%8
075T=0948

00LO5=6008
S080-0049
Q01 n%-&00Y
Qle0-2055
0l&g~z055

Dl&0—-20%%
OlBO=-Z182
0160=2055
0l60=2326
0160-2055

Ul60=2188
0l60=-0178
0le0-0179
0140-0181
Qlal~004s

-

o = ha = h [ 7]

REQUILT 0O5C. ASSY. I5 AVAILABLE;
QRDER HP PART WO, 001D5-60%4.
COMPONENTS ENSIDE AlQ NOT RECOMMENDED
FOR CUSTOMER FACILITY RERAIR.
ASSY:CONTROLLER AL

CiEXD MY 0.1 UF 5X 80OVDCW
CiFXD MY 0.047 UF 5% BQVD(W
CIFAD ELECT %47 UF 10T 35VOLW
CiFXD ELECY 4T UF 10% 35VDCwW
NOT ASSIGNED

CiFXD ELELT 4.7 16% 35vDCW
C:FXD ELECT 4.7 LOF 25VOCH
C:FXD ELECT 4.7 10X ASVOCHW
CIFXD ELECT 4.7 10£ 35VDOCW
CIFKD ELELT &4a7 LOX 35VDCwW

CIFXD CER Z0DD PF FOE S0OVOCW
CsFXD MiCA 4TPF 5% 300VDCW
DIGDEISILICON 100MA/LY
DICOE:SILICON 100MA/1YV

FUSE: THERMAL 154

FUSE:THEAMAL L5A

TSTRIE1 NPNISELECTED FROM ZNZ4Bad
TSTR:5! KRPNUSELECTED FROM ZNZ4B4}
RIFXD MET FLM 909 QHM 1% L/8W
RIFXD MET FLM 47% DHM LE 1/8W

RivAR we 200 OHM 5% LIN LW
REIFKD MET FLM &EL OHM 1% )/0W
FACTORY SELECTED VALUE.

RIFXD MET FLM 750 OHM 1X L/BwW
FACTDRY SELECTED VALUE.

R=FXD MET FLM BZ5 OHM 1X 1/8W
FACTORY SELECTED VALUE.

R:FXD MET FLM 90% OHM 1X 1/8&W
FACTORY SELECTED VALUE.

ATFAD FLH 442K QHM 23X 1r8W

R:iFXD FLM 43K OHM 2X L/&W
REIFXD FLM 150K OHM 2% 1/8M
RIFAD FLM 150 OQHM 2% 1/8W
RIFXD MET FLM 340 DHM 23 1/8W
RIFXD MET FLM 3&0 DHM IX L/Iw

RiFXD MET FLM 100G OHM 2X 1/8W
RIEXD MET FLM LK OHM 23 1/78W
ASSY:OSCILLATOR AND BEC SMHE
INSULATOR: BUSHING
WASHER:SPRING

COVER:OVEN
SCREW:GUIDE
COVER:CRYSTAL
SPACERIPLASTIC
SHAFT=COARSE

SPACERIPLASTIC
CiFXD CER %000
C:FXD CER 5000
CiFXD CER 5000
CiFUD CER 5000

+B0=20% 2G0VDCW
#00=20% ZGOVDLH
*30=20% ZOOVOLH
*B0-Z0X FOOVOLW

COILIFREQ FADDINGLTYPICAL VALUE 30URH)
COIL FREOUENCY=PAD

COIL FREGUENCY=PAD

R:FXD FLM 10K GHM IX 1/7BW

R:EXD FLM 10K OHM 2% 1/8W

CABLE:AGL QUTPUT

CRYSTALISMRE

ASSYIPOWER AWPLIFIER BOARD

CiFXD CER D.0l UF +80=20% 10QVDCHW
CsEXD CER D01 UF +B0=20% 100vRCH

C:iFXD CER D01 UF +80=20%1 100VDCH
C:FEED ELECT 18 UF 10X S4vocu
CHFXD CER 0201 WF +30—24X 1HOVDLH
C:FAD MICA 150 FF 5%

C3FXD CER 9.01 UF +3(—30F 100VOCHW

CIFND MY 0.0039 UF 5% Z0OVDLW
C:FXD MICA ETPF 5% 300VOLH
CIFXD MICA 33 PF B% 300VDCW
CiFXD MICA 30PF 41 300VDCW
CE=¥AR] CER 3-3% PF

0Gl05=6006

1FEP10%5RE-PT5S
Qle-26T2
15004 78X 90358 2=0Y 5
1500415470358 2-0Y5

15004 75XR035RZ-0Y 5
LEGDa 18X 903502=0Y5
L5004 TSK9035B2=0Y 5
L5004 TSHIQ3SRE-0YS
LSCD4TSAFOIRRZ—DYS

B01=000=¥55—20%H
ROMLBESTOIIS

Fo 2387

Fp 2387

9%

11594

1LB54— 4023
L BB4-0023
075T=0422
075T=0415

2100=2224
075T=0419

Q757=0424Q

GT5T=0421
Q¥sT-o4zz
0T57=0939

0T57=093%
Qvht-097s
G757=0904
¢757T=0913
0757=0913

Q1670904
075T=0924
o0l05=6010
Da4i-0039
34500253

001050002
00105=2008
00105=2015
00105=4003
00105=40Q7

00105=4015

2425=Q 00— X8v-802F
2425000~ ASY=502F
L4655 000=X5¥=502F
242 5=000=K5¥=502F

00105=E004
a0105=5006
00105=-8008
0T5T=0945
0157=0048

Q0L05=60048

S060=0444

00105-6007
COZAFAGLFLIOSISZZ=00H
CoRSFIOIFLO3I522=CDH

CRQZAFLOLFLOAI522=COH
01680~-2162
COZIF10LFLQ3T523-COH
0l60=2226
COZ3FLOLFLRAZSZ=C0H

L92PAGL52=PTS
ROMLSERTQIS
ROM13EII043S
RDMLSEBQOIS
01Z21=00%4

See introduction to thiz section for ordering information




Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 3061A W/Q Option

Reference
Designation

HP Part Number

Qty Description

Mir Part Number

41043011
LU
ALOASCLD
ALOASCLE
ALOAAC]S

ALGABGCLS
ALOAICTS
ALOAZCL S
ALPACHL
AMDAMCRZ

ALOAICR3
ALOASL]
ALYAILEZ
Al3A3L3
LYLLY L]

ALOADIDE
ALOAZDS
ALGAID4
ALOAAQE
ALGAIGE

ALGAIR]
ALDAMRZ
AlDA3R3
ALOAIR4
ALDAZRS

ALOARRG
ALOARIRT
ALOATR B
AlOAIRY
ALQAIRT

AlDA3RT
ALOAIRY
ALOAZR1OD
&1043R11
AldAdRiy

ALOAIRL2
ALOAZRL2Z
ALOADIRLZ
ALOADR]Z
ALDABRL2

ALOA3IRLZ
ALOAZRLZ
ALDAZR1Z
ALCOAARLZ
ALQADRLZ

ALOASKLR
ALOA3RLE
ALDAZRLE
AtpAarll
AlGAMRLZ

AlrA3R1Z
ALDAIR]2
ALOABR1Z
AlQAIRLIZ
AlaA3R12

ALOAMR]LZ
ALOABRLE
Al0AIRLD
ALOAIRI S
ALDAIRLS

ALDAZR1E
ALOAMRLT
ALUAIRLA
ALOABR19
ALOAZR 20

ALOAZRZL
ALOA3TL
4104
104
AlDA

ALQA
AlDA
ALQA
ALOA
AloA

O160-2328
OLEL~0046
0140-0197
¢lég=2005
0160-2025

Hlag-28al
01l60=-2G55
Gl60=205%
1901-004%
1901-=005%

1901=0025
100=2430
2100=-2430
7100=2430
LeSa~-0008

1854=0023
1854=0039
1854=0020
1864=0005
1664=0251

HTHT-4893
OT5T=0954
0157T=094642
0757=0956
0757=0910

075T=0954
0757=0937
0698-0001
GI5T=CES
CTST-0B96

QTS T-0B9y
0757=-0898
0757=0924
o7SI~-0900
GRIA=242T

0590=214208
O808=3432
0496=3435
QE9a=43T
O6TA=4088

0670=43 6%
DoG8=4366
0698=4365
06F6=436%
0757=0180

AT5T=029%
0757=0316
0151=0344
oT8T=-0343
oTsi-0ave

aTsT=03Y3
O757=0382
0757T=03483
Q75 T=0284
DTET-0385

0T56T=0384
Q75T=0390
D75 T=-0%00
orET=-0957
oTFi-O9ss

07 57=0941
OTAT--{900
0T57T=0%14
£100=1788
0757=0924

GT5T=0900
00105=-8007
CO1D5=46005
Qle0~-20585
Gled=-2055

DL60=2055
Olal-1055
Glég=apa2
0140=3223
0121=017%

CiFXD MICA ZOO FF LE 300Y0OLW
Civar) -CER 9-38 PP

CiFXO MYGA LB0 PF RE A0DVDOW
CIFXE MICA 230PF 1X S00VDCH
CiFXD mMICA 220 PF 65X SOOVOCH

LIFXQ MICA 240 FF 1% 300VDCW
C:FX0 CER (.01 UF +B0=20% LOOVOLK
CIFXD CER Q0L UF +80=20%F LO0QVERCH
PIGOEZSILICAON SgPiv

DIODEATLIGLON GuPly

DIGDE=SILICON LOOMAS1LY
INDUCTOR:=220 UH
INDUCTORIZZQ UH
INDUCTORIZZD UH
TETRIZI NPN

T5TRiE] NPHUSELECTED FROM ZNZ4E4)
TSTR:51 NPN
TSTR:51 NPN
TSTR:51 NPN
TSTR:51 NPN

R=FXD FLM 51 OHM 2% 1/8W
REFXD FLM 18K OHM 2% 178w
REFXEr FLM 39K OMM 2ZX 1/8W
R:FED FLM 22K OHM 2% 1/8W
RiEXD MET FLM 270 OHM 2% 1/8W

ReFXD FLM 22K OHM 2X% 1/8W
R=FXD FLM 3.6K OHMH 23 L/6W
R=FXD COMP 4.7 DHM 5T 1/2W
R:FXD FLP 62 OHM 2X 1/6W
RIFXD MET FLM &8 OHM 23 L/QW

RiFAD FLM 75 QHM ZT L/2W

RIFXD FLM A2 OHM ZX 1/BW

AzFXD MET FLH 1K OHM ZX 1/6W
RiFXD MET FLM 100 OHM E3 1/8W
R:FXD MET ELM 13,3 QHM 1X L/8w

RiFXD MET FLM L4.7 OHW 1% L/8W
REFXD MET FLM Zé.l OHW iX /8w
RIFXD MET FLM 33.3 OHM 1% 178w
REFXD HET FLM &4&.4 OHM 1X L/8W
RiFRD FLH 27 OHM L% 1/8W

REFXD 1744 OMM 1X 1/8W
RiFXD 191 OOHM 1% 1/EW
R:ERD 2) OHM AX L/8W
R:FXD 23.2 OMM LY 1/8W
R:FXC FLM 31.6 OHM 1X 1/8W

RzF XD FLM 11.5 OHM 1X 1/BW
R5FXD MET FLM %2.2 DOHM 1X 1/8W
R=FXD MET FLM 10 DHM 13 1/5W
RIFXD MET FLM 24 OHN 1X 1/6W
RiFXD MET FLM 11.0 OHM 1% 1/EW

RaFRD MET FLM 1Z.1 OHM 1T 1/8M
R:EXD MET FLM 1&.2 OHM 1% L/8W
RIFXD MET FLH 18.2 OHM 1% 1784
RIFXKD FLM 20 DHM 1% 1/6M

RiFXD MET FLM ZZ.1 OQHM LI L/BNW

RIFXD FLM 243 OQHM 1% 1/3W
R:FXD MET FLM 36.5 OHM 1% 1/8%
R:FRD MET FLM 100 OWM 23 1/66
RIFXKD FLM 24K OHM 2T L/EW
RIFXD FLM 30K ORhM ZF 1/6M

R:FXD FLM 5.1K OHM Z¥ 1/8W
RIFXD MET FLM 100 OHM 2% 1/GW
RIFXD PLM 5560 OHM 2X 1/BNW
RiVAR FLM 500 DHM 10X LIN 1/2W
RiFXD MET FLM 1K OHM 2% L/8W

RaFXD WET FLM 100 QOHM Z% L/EBMW
TRANSFORMER : POWER AMPLIFIER
ASSY205CILLATOR SMHZ

CIFXG CER 0.0l UF +30=20% 100vDCW
CIFXE CER 0.01 UF +80=20% 100VDCHW

CsFXD CER 0.01 UF +#50=2GT 1OOVDCW
CiFX0 CER 0,01 UF *30~20X% LOGYOCH
C:FXD PORL 100 PF SX )00VDCW
CIFRR PORC AL PR BE SQOVOCH
LivARLl GLASS 1—28 PF

RDM13F201F35
0121=00456
ROM1SF1B1J3C
ROMLEF231F5C
Q160=Z025

ROMLSF241F35
COZIFL0IFLOARE22-00H
CUZAFLOIF1032522=C0H
1501=0049

LS01=004%5

FO Z3IBY
L55=221K
16522 K
165-221K
ZNTOR

18562023
2NBG53
1:854=0020
2N703
1854=C251

G757=089%
0757=0954
C75T=0962
0757=0954
0757=-0910

0I57=0956
RTST=(337
ED 4TG5

DTS —nR9s
UTEI-Ca5s

Q35 CRTT
0157=085%8
QFET~-0924%
aFET- L9849
GhGh=3427

QBSE-3a2 B
0698=3432
0698=3435
0698=503T
Doga=4088

DEIB—4264
DEGR=R3hE

L698=4364

0698=4369
0757=0160

YTET=02 95
0757=031¢
QT5T=034% %
075T=0368
0T57-L378

Q¥ST- 0379
0757=C342
0757=03483
QTS (23R4
aTET-uias

0157=03 84
0757=0390
0757=0900
QVST=L957
QI5T-L959

0I57=0941
LISM=G300
OTE7=0914
2100=-1788
0I57-0924

GT57-0a00

00105=-8007
001059005
COZ3F101F1022522-C0H
COZ2FL01FL03Z52E~C0H

COZIF10LF1AQ3Z522=C0H
CO23FI01F103L522-C0H
VYLOLALDI.JA
VYLOCALL1GJ4A
01210179

Sce introduction to thiz section for cxdering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

Reference .
Designation HP Part Number| Qty Description

Mfr Part Number

ALDA ZCB [+ : T+ -3 N -] CiFXD ELECT 0.15 UF LOX 35YDCW
ALDA ZCY DlIbO=3224 LEFXD PORC 75 PF 5X 3Q0VDLH
ALOA 209 QLGO=344% CiFXD PORE B PF 5X J00VDCW
ALOA 2C10 0l60=3221 CiFXD PORC 300 PF UE SOVDCW
4lga 2C11 Qlap—-3225 CsFXD PORC 3000 PF X LOOVDOW

Al0A 2C12 0l60=26T1 CIiFXD MY D.] UF &% BOVDOW

4104 ZCR1 a122=0011 DIODE: CAPACITOR VARL 1460 PF

Al0A EL1 FR00-2BZ0 CHOKEZ 180 LA 53

41048 ZL3 Q01058005 COIL:MODE SUPRESSOR ~4TUH

ALDA EOL 1854=0073 TETR:51 NPN{SELECTED FROM ZNZ85T)

ALOA ZR1 075T=0931 RiFAD FLM 2K DHW 2X 1/84W

ALDOA ZRZ Q75 T=0909 R:iFXD FLM 240 OHM 2¥ 1/8M

ALOA 2R3 QTEL-0Q25 ReFXD DEPC 4.99 MEGOHM 2X 1/GW
ALDA ZR& Y787-09&8 REFAD FLM 10K OHM 2T 1/8W

ALDA ZRY 0757-0943 REFED FLM 10K OHM 23 1/8W

ALDA ZR& atel-0025 R:FX0 DEPC 4.99 MEGOHM 2% L/8HW

ALGA 2 00105=0600% ASSTiAGC Ma5.Re DRQER ASSYQOLOS—6&D010
Aloa 2 0010 5=6003 ASSY:AGL IKPUT BDARD

AlDA ZC1 Ql60-2058 CiFXD CER 0.01 UF +50=-Z20T LOCGVDLCW
ALDA 2(Z 016020495 C:FXD CER 0.0 UF +B0=Z0F 10DYOCHW

ALDA ZC3 G140-2055 CE=FXD CER Q.0l UF +80-20% LODVDCW
A10A 204 0180=02148 CiFXD ELECT 0.5 UF 10T 35vDOW
ALDA 205 Q121=00446 CaVaRI CER 9% PP

ALGA 204 0leQ=Q1l79 CiFXD MICA 33 PF SX 300WDCW

41048 20T 0180=02138 C:FXD ELECT &.15 UF 10X 35VOCW

ALDA ECRIL 1902=0049 DIDDEZBREARDOWN 6,]19¥ &X

AlQA ZLRZ 1302—004a3 DIODE BREAKDOWNZLSY

AlOA Z01 1Br&—-0QT2 TSTR:EI WPWISELECTED FROM ZNZ85T)
AlQA ZR1 at%7-0936 R:FXD FLM 3.3K OHM 23 1/&4W

ALQA ZRZ CIST-092% R:FXD MET FLM 1K OHM Z% L/3W

ALOA 2R3 2100=1736 R:VAR FLM 10K OMM 10X LIN 1/72HW
ALDA ZRé Q75705948 K:FXD FLM 10K DRM 2T 1/8+

ALDA FRY 4TET-0%2R R=FXC MET FLM LK QHM 2I }/2W
ALDA ZR& 075T1-034é RZFXD MET FLM 1G OHM 13 1/BW
Al0A ZIRT QTET-C92s R=FXD MET FLM 1K OHW &% 1/HW

AlOA ZREB QTEI-L%e ] R:FXD FLM S.1K OHM ZX 1/8W

AlQA ZRT GTET-0924 R=FXD MET FLM 1K OHM 2% L/8

Aloa 2T G0105=8001 TRAMSFORMER: AGL THPUT

AloA 2 Q010 S=&004 ASSYZAGC OUTPUT BOARD

AlCA 208 0160=2055 CiFXD CER O.01 UF +30=20% 100VDCW

Al0A 209 QLE0—-Z2G5Y C:FxD CER 0.01 UF #80=-20% 100QVDCW

AlDA Z(10 dleo—-2¢10 CEFXD MET MYLAR 0.4TWF 20X 2OOVDLW
AlOA 2C11 GL21=00%6 CaVARI LER 935 PF

AlOA 2C12 0160=2055 CiFXD CER D.01 UF +B0=20% 100VDCW

A10A 2C13 0160=2055 CaFXD CER D.0) UF +804=20% 100VDCH

AloAa 2L14 CLlG60=2455 CIFXD CER D.Q1 UF +BO—20% 1OOVDOW
AlQA 2C15 01460=2013 CiFXQ MICA 39 PF 5% 300VDCHW

AlOA 2C16 0130=0218 CiFXD ELECT O.15 UF 10k 35VDCW
Al0A 2CR3 1901=0040 DIDDE:SILICON 50 HA 30 WY

Al0A 2CR% 1901=0040 DIGDEISILICON 50 MA 30 WY

AldA zZaz LB54—0073 T53TR15] NPHUSELECTED FROM 2N2AST)
4104 ZR1Q Q757-0945 RIFED FLM LOK OHA 2% L/GW

A10A ZR11 Q757=0931 RIFKD FLM ZK OHM 2% 1/8W

4104 ZR12Z2 21502214 RiVAR FLM 5K OHM LOX LIN LF2HW
AlQa ZAL3 07570893 RIFXD FLM S1 QHM 2T 1/78W

AlDa 2RL4 QT5T=093% RIFXOD FLHM 3K OHM 2% 178w
AlOA ZRLY 0F6T-0954 RE=FAD FLM 18K OHW 2X 1/8W
ALOA 2Rle OTST=0%41 RaFXD FLM 5,1k OHM 2ZX L/BW
ALOA 272 0Gl05=8002 TRANSFORMER : AGC QUTPUT

All 05061=5009 CEslum OVEN CONTROLLER

LE251-1642 HETAINER:CONRECTOR
05061-000% CHASSISICESILM OVEN
0406 1-0010 COVERZCESIUM DVEN
05061=2601 PLATEZEND
05061=2003 PLATEZEND

Altut 1251-0043% CONNECTGR MALE SUBMIN TYPE D 25LONTACT
a31al O5041—6QLD BOARD ASSY:CESIUM OVEN CONTROLLER
ARLALEL a180-00%? CIFXD TANT. 47 UF 10% 205VDCH

AT1ALCZ QAl160-01zZ8 C:FAD CER 2.2 UF 20% 25VDLW

ALlAlC3 Q180—-009% CIFXD TANT. 47 UF 10% 38vDLW

4llalldh Q1a6-0104a CzFXD ELECT &0 UF 20F 5VDOCH

ALLALLY S1B3-0113 C:FXD ELECT TA 100UF +20=15% 30VDCW
AlLALCE 0} 60=0094 LIFKD CER (.05 UF +80=20X 100VOCKW
ALLAACT 0150=0094 CiFXD CER 0.05 UF +80=20% 100VDCW
Allalce GLat=GR4s5 CIFXD MY Q.27 UF 10T 400VDCW

0leQ-agls8

¥YLOCATS0JA
vYL0CABZO0A
¥Y1ACAI0L.A
yYZOCAIOZ J&

152P1045RA=PTS
VIa4e

T2F1844F
00105=8005
1854=0073

GT5T« 0931
0767=-090%
0721=0025
075T=0946
0757=0948

QTZL-g0es

Q0108-&600.
00105-6003
CO2RF101F103L52R—L0H
COZIFLQLFLGILE22=C0OH

COZIFL0IFLOBL522=C0H
QlEO-0214

L2 D048
ROMLS5EA30435
0180=-02186

5%10939=12F
1502=0043
LO54=0073
075T=0%36
075T=092%

2100=1733
U757~ Q%48
QTAT-0%24
QTET-034d
07ET-0924

QTST-094)

QTRYI—a%24

00Ll05-8001
001056004
CO2BF101FLORAZ 522 C0H

COZEF10LFL032522-C0H
21431C474
0121~0046
COZIFYOLFLOSZSZZ=C0OH
COZAFLOLFLIO32522—C0H

COZAF10LF103Z522=LDH
ROM1SEZ90JAT
04180=-0254

FOLG1088

FDGi0BA

1884=0073
Q75T~0548
G757=0931
2100—~2az)é
LEEF L]

G757T-09238
QAT—Q9%4
075T=09%1
00105=8002
05061=6009

GR 51331-L
aBpa)—OHay
bEpé1—adlo
05061=2001
05061=2003

H=25p

a5061-6010

1500% JaXS03552=0Y5
SCLE2C25-CHL

150Na TENG03552=0Y5

Q1a0-~a10é
1G90107C203072

See introduction to this seetion for ordering information




Model 5061 A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061A W/O Option

Reference -
Designation HP Part Number| Oty Description Mfr Part Number

AlLALL® 0180-00Z2 CIEXD ELECT 3.5 UF 10T 35VDCH G1B80=0022
AlLALLCYLC Qlag-o159 CIFXD ELELCT 220 UF 20T 10VDCH 0180=-0159
ALLALL1L Qleo=0Los C2FED ELECY 60 UF 20T &HVDCH G120-0106
ALtalLlz 018¢=-018%9 CzFXD ELECT 2i0 UF ZOX LOVDCW OLad-015T
Al1ALCL3 0180=0113 C:FXD ELECT Ta 10QUF +20=15% 30VDCW 1490107C2030T2

AllALCY& 0180=00%7T CiFX0 TANT. 47 UF 10X 35vDCW 15004 T6X903552=DY 5
AL1ALC1S 01909037 CiFXD TANT. &1 UF 10% 35YDCW 15004 ToX 903 552=-DY 5
AliALCLG 4L T=-0036 C:FXD MY Q.22UF 20T SOVDCW G01PE STYLE 3
ALLALCLT U180=0116 LEiFXD ELECT 6.8 UF 10X 35VDCW 1500685X905502=DY 5
AllAlCla GLAD-OLZE L:FXD CER 2.2 UF EOT 25VDCHW SC1S2CZ5=CHML

ALLALCLY 0160=-0142 CIFXD MY 0.022 UF 10X 200VDCwW 192P22392=PT5
ALLALCZO 0LBO=1T45 LiFAD ELECT 15 UF 10T Z0VOCH 0180=1T456
ALLALCZ1 0L%0-0096 GiFAD LER Q.05 UF +80=20% 100VDCH TA

Al1A1C22 0LS0-0098 LEFKD CER O.0%5 UF +80=-20% 100VDCW TA

AlLLICR1 12010040 DIOBE:SILECON 55 MA 30 Wy FOG100E

ALlALCRZ 1901=0433 DIODE:SILICON JO0MA LEOWY Foa3aY
AY1ALCRA lv01=-0033 DIQDEZSILICON 10O0MA LaOwWy FD3359
A1ALCR& 1901=-0050 DIGDEISI 200 HA AT LY FDA 4308
AI1ALCRS 1901~-005%0 DIODETSI 200 MA AT 1V FOA &308
AL1ALCRG 1301-00%0 DIODE:ST 200 MA AT L1V FOA &308

AL1ALCRT 19010050 DIDDEZST 200 MA AT 1V FOA 6308

A11A1CRE 19010030 BIODEZSILICON 400 PIV 1901=-0030
RLLALLRY 1901-9030 DIGHEESELILON 200 PIV 1901=-0020
A41141CR10 1901-0030 DINDE:SILICON 200 PIV 1901=-0030
AlLALCR1L 19010030 DIORDE:SILICON 800 FIV 1901=-00340

AL1ALCR12 i701=-0032 DIQDEISILICON 100MA LBOWV FD2369
ALLALCR13 1902028 DIODE BREAKDOWNZLG -0V 5X 500 MW 19020024
A11ALCRL 4 1302-3048 DIGNE BREAKDOWNISILICON 8.48V 5T 1902=3048
AL1ALLRLS 1902=23044 DIGGE BREAKDOMNISILICON B.48V 5T 1903= 3048
AllALCRL & 15010033 DIGDELSILECON LOOMA 1BOWV FD336%

AL1ALLL UERE0=60%4 COIL ASSYrZ7 UH FILTER Q5060=6034
AllAlLZ Q80606073 COIL ABSYI3®0 UH FILTER 05060~6073
AllrAIOL 1884~0003 T5TAIST NPNISELECTED FROM 2H1T11) 1854=0003
A1LAl02 18840052 TETRZST NPN ZN1701
A1LALQ3 185400862 TSTR:iSL NPN ZN1TCL

ALLALG 4 1854=0G03% TSTR:S] NPNISELECTED FROM ZN1711) 1954=0003
AllAalas 1864-0813 T5¥A:51 MPN 2N1701
AL1A1Q6 .| 1864-0813 TSYRi51 NPN 2N1701
A11A1RL GTET- %00 RIFXD MET FLM 100 OHM 2X 1/8W 07571=0900
ALL1ALRZ OT3T=0972 R:FXD FLM AOGK OHM 2% L/8W qrsT=-0972

Al1ALR3 DTS T=0%64 RaFXD FLM 4TK OHM 2T 1/8W 0T5T=0%964
ALLALR& OTHT=09%4 REIFXD FLM &,BK OHM 22X 1/8MW 075 1=0944%
AllALRS OTHT=0%42 RIEXD FLM S-4K UHM ZX 170W - 0TBT=-0942
AL1ALRS ATET--0943 RIFXD FLM £.2ZFK OHM 2X L1/8W QIST=0943
ALLALRT DTET=-0930 RIFXD FLM 1.BK OHM 2 1/a8W 0T57=0934

AL1ALRE Q75 7=0940 RzFXD FLM 4700 OHM 2% 178w OT5T=0940
Al1ALRY DTATOARG RzFxD MET FLM LD OHM 1X 1704 075T=03%6
ALLALRLID OTET-0345 ReFXD MEY FLM ID OHM 1T 1/6W LBT5T=034%6
ALLAIALL 0757=-0908 RIFXD FLM A&0 QHM ZX 1/8W PIs=-0905
AlLALR1Z oTHT=0912 RIFXD HET FLM 330 QHM ZX L/8W 015 T=0912

ALrIALRL3 DTET=-0383 RiFXD MET FLM 1B.2 OHM 1Z 1/8u 0757=0383
ALLALRLS Q757=-0383 RiFXD MET FLN 18.2 OHM 1% L/78W QI87=-0363
HL1ALRLS DIET- O34t REFXD MET FLM L0 OHM 1X 178 OT5T=034%6
ALLALRLE RTHT=0%00 RTIFAD MET FLM 100 OHW ZX L/BM 0T57=0900
ALLALRLY 0T5T=0943 RZFXD FLM &6.2K OHM 23 1/78W OTET+{543

SELECTABLE VALUE.
AL1ALIRLT | OT5T=-0948 RZFXD FLM 10K OHM 22X 1/6W GTST=0948
SELECTARLE VALUE,
AllAlR1E 0757=0383 REFKD MET FLM 18.2 OHM 1T r/6W 0757=-0383
AL1ALRLD DTET=0343 R:FXD MET FLM 18.Z OHM 1X 1/8W QS -0283

AllA1RZO OI8T~Q9AR RIFXD MET FLM Z.2K QHM 2% L7808 07ST=0932
Alialr2l 078 T=0400 RIFXD MET FLM 90.3 (MM 1X 1/78M 0T47=0400
FACTORY SELECTED VALUE.
ALLALRIZ OT5T=0948 RIFXD FLM 10K MM 2% 1/78W a757-4348
ALLALRZS 4Y57=0948 RiFED FLH 10K OHM 2X Yr/84 075 T=0948

ALLALRZS 015T=-0904 RIFXD FLM 150 OHH 2% 1/3W OTET=0904
FACTORY SELECTED YALUE.
AllALlR25 | aTET=0haT R=FXD MEF FLM 121K OHM 1T L1/8wW I5T=046T
ALLALRZG QTET-04T7 RiFXD MET FLM 232K OHM 1% 1/8W QIST=047T
ALLALRZT 210%-17461 ROVAR WW LOXK OHM 5X TYPE V 1M Z100=1T61

AllAlR2E NOT ASSIGNED
AllALR29 NOT ASSTGNED
ALlALR3A0 NOT ASSEGNED
A11ALR3L D787=0988 R:FED FLM 20K OHM Z2X 1/0W GI5T=0955
AL1LALRZZ LTsT-0u3e RIFXD FLM 3,9K DHM 2T 1/76W QIST=-0938

See introduction to this section for ordering information
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Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061 A W/OQ Option

Mfr

>
Code Mfr Part Number

Reference e
Designation HP Part Number| Qty Description

AllALK33 f8lz=0o17 RiFXED WW 0,25 OHM 5% 3W 28483 Q812~0017
ALLALR 34 L812=0017 R:FPXD HW .25 OHM 52 3w 20488 QBlI-0017
ALLALR3S LT57-Q9z1 R=FXD MET FLM 780 DHM 2T 1/BW 28480 07570921
AllatR3s 0757-0934 RIFXD FLM 2.TK OHM ZX 1l/GW L8480 075T=C934%
FACTORY SELECTED VALUEa

ALIALTE 9100=0335 TRANSFQRMER 28480 ¥100=0335
ALLALTZ F100-0333 TRANIFDRMER 28489 FL00-0333
AllalTa 9100-0326 TRANSFORMER 28480 9l80=uass
ALIALTS SAR0-Z23% TRANSFORMER :AURID 2450 BLAO-2234
LY RE0&61-607T CESIUM BEAM TUBE ASSY (NQT FIELD REPAIRABLE)| 28480 O5081-607T

(WOT FIELD REFAIRABLECOPT 0O4D)
ALz bi061-&101 CESIUM BEAM TUBE ASSYIOPT. 004) 28480 G5061-61 8,
ATiJ14 1i51=0215 RETAINER:CONNECTOR SUBHINAT TYEE D TL46 8 RESLZ2A-1
Az 12510220 RETAINER:CONNECTOR SUBMINAT TYPE D 71468 DASLEZI-1
ALZPlA L251-0214 CONMECYORIMALE S=CONTACT TYPE b T1468 BEM—3F

ALZR16 MISC I1251=0217 CONNECTORZHOODD SUBMINAT TYPE D Tlabh DE-24687
AlZP16 MIGT L281-0218 CONNECTOR:LGLKE POST SUBMINAT TYPE D T1468 DL53018
ALZRLY Az28l-0179 CONNECTOR: COAXLAL T1%&8 OH=53T40=500}
AL2PYT MISC 125)-0322 HOQD:CONNECTOR FOR SUB—MINAT CONN TYPE FL46E CA=24658

Al3 0506)1-6030 AC AMPLIFIER ASSY 2B480 05061=46030

Als oB0El-0030 CHASS IS 2BUEEER 28480 05061~0030
MIsE 05061-z008 FLATE1END 28480 Q5Q4&1=-F008
aaLs 050461-200% FLATEZEND 28480 080&1-2009
3 £5061-0031 COVERSBUFFER AMPLIFLER 28480 050810631
a1 0160-2043 CIFXD CER FEED-THRY 5000 PF +80=20% 28480 0160=2044

AL3CZ Al60-2049 CiFXD CER FEED-THRU 5000 FF »30=Z20% 284G B0 DL&0=204%%
41341 1250=0258 JACKICDAKIAL S0=DHM SUR=MINAT CHASSIS 15558 9287
AlZ)2 1250-02548 JACKICOAXIAL S0-0OHM SUB=MINAT CHASS1S 15558 G287
Al3J3 1250-0258 JACK:COAXTAL £0=-0OHM SUB=MINAT CHASSIS 15558 9287
AL3d% 1250-0258 JACKICOAMIAL $0-0HM SUB=MINAT CHASSI% 15558 S2a7

413AY G5061=6407 BOARD ALSYZAL AMPLIFIER 28480 0f0A1-6LA7

ALSAL ._E::: 7100=0101 SHIELD: MU-METAL 02875 HUBSZO—1L /1 6~NU=HTD
MISL PARTS 10TA=59A=270 FADZMOUNTING, FOR T1 AND T2 26480 1OTA-E5A-2TR
Al3alCl C150=00%3 C:FXD GER 0.0l WF #50=-20X l0OVDCW 72982 S0]=KBCOOL1L

ALIALCE 0150-0Q%D C3:FXD CER 0.0L UF +§0=-Z0T 1DOVDCW T2962 S01=KBOOOLL

Al3AlLD OL50~0093 CIFXD CER 0.0} UF +40=-Z0% 100VDCHW 12982 801=Ka0ooil
ALIALC S 1%0-0R93 C:FAD CER D.0) UF +30-Z0% 100VDCW Y98z §01=K560001)
ALBALCS 0L80-0093 CIFAD CER 0.01 WF +80—20% 100VDCW Te98a §01=KB00011
Al3AlCG 0150-0093 C:FXD CER 0.0} UF +30-20F 1OOVDCH TZ982 B01=K800011
ALIALCT 0150=04093 C2FXD CER 4.01 WF +20=20% 100VDCW T2382 801=K800011

AlL3ALCA Q150=0093 CIFXD CER 0.Q1 WF +Q0=20% 100VOCW 72982 A0L=KA00011
Al3ALLTD G1eD-223 CIFXD MICA 260 PF 1X 300VDCH 28480 0140=0222
FALTORY SELECTED VALUE.
AL3ALC1AQ 0l40—Q2323 CiFXD MICA Z60 PF 1% AGOVDCW 28480 Q140=0223
413A1C11 G150=009% C:FXD CER Q.QL UF +G0=20% 10OVOCW T2982 S01-K544003)

ALAALCLZ Q150-0033 C=FXD CER ©.01 LFF +80=-20T 10OVOCW 72982 B0l=KBOGOLL
Al3ALCIZ 0leD-QL25 CzFXD CER 2.2 UF Z0% 25vDCW 86289 SC152025=CHL
AL3A1C0724 015006093 CiFxp CER 0.01 UF +80=20X% 100VDCH T2942 801~-K8000L1
413AL1CRY 1902=314% CIORE BREAKDOWN:9.09Y 6X 28480 L902~3149
ALIALCARZ 190 1=0040 DIORE:SILICON S0 MA 30 Wv 07263 FRG108E

Ar3alil 4140-Q137 COIL=FXD RF 1000 LH 5% 24480 150=0137
ALIAIGQL 18540008 TATR:=ST NPAN 80131 ZNTOB
Al3AlQ2 1B54=0005 TETR:51 NPN 80131 2NTaR
AY3AlQ3 LE54=0005 TE3TR:S51 NPN 80131 2ZNT08
AY3A104 1854=001%9 TETR:51 NPN 28480 lL854=00C1%9

Al3alRl QIST=0493 R3:FXD FLM 51 (HM 2% 1/8M 28480 0?57=0893
ALIALRZ NOT ASSIGNED
ALZALRD OTET=031 8 R2FAD FLM 560 OHM 2T 1/8W 28480 G757=09146
ALBALR% arsT-pals RIFXD MET FLW 470 OHM 23 1/8M 28480 Q757=0916
ALAMLRS 06T-Qu9 4 RIFAD FLM 56 OMM 2X 1/8BW 28480 DYST- 0894

AlALRG QTsT=00894 R=FXD FLM 54 OHM X 178w 28480 QT5T=0894
A13ALRT 076T-0%346 RiFED FLM 3,3K OHM 2% 1/8u 25480 LI8Y-0936
ALIALRY 0757=0917 REIFXD FLM 51O QHM 2T 1/6W 28480 CTET=09LT
AlIALRS QTET=0917 R2FXD FLM 5LO DHM 2% L/E8W 28480 0757=0217
Al3ALR1O oTRT-Q907 RIFAD FLM 200 OHM % I/8W RB4BO oTET=0907

ALJALIRYL DTG T=0924 R=FXD MET FILM LK QHM 2T 1/8W Z2B4ED 0757=0%24
ALMALRLE 075705907 RIFXD FLM 200 OHM 2% 1/78W 28480 0757-090%
AL3ALRLS 0757=0024 RIFXD MET FLM 1K OHM 231 1/8W 28480 0T5I=0924
AL3ALR14 0757=0385 RiFXD MET FLM 22.1 OnM 1% 1/78W 284840 O757=034%
41381415 QIST=0385 R:FXD MET FLM 22,1 DAM 1% 1/6M 28480 0757=0345

Al3ALRLG Q7ST=0917 RIFXD FLM B10 QHM 2% 1/8W 28480 075T=0917
AL3ALRLT oYST-QRLY RIFXD FLM 510G OHW 2% 1/8W 28480 Q7ET=091T
Al3ajRle 0T57-0923 RiFXD FLM¥ 910 OHW 2% 1/8W 2A4EQ oYs7-0923
Al3aLRle 05 7T-0921 RIFAD MET FLM 750 OHM 25 L/aw 28480 DTET- G921
ALIALRZQ 015108948 RIFXD FLM 82 OHM 2% L/8MW 28480 0T57=0898

See introduction to this section for prdering information




Model 5061A

Heplaceable Parts

Table 6-1. Replaceable Parts, 3061 A W/O Option

Referance
Designation

HP Part Number

Qty

Description

Mfr Part Number

Al3alR2l
ALBALRZZ
ALIALR2E
ALIAIRZ 4
ALAALIRZS

ALAAITL
ALBALTZ
Al4
AL4C1
AL4CZ

ALALD
AL4CH
AL4CE
AL4CE
AL&CT

ALALR
AL4CY
Al4ClO
AL4CYL
Al4C12

AlAC13
AlaCLl%
Alatl®
AJ4CLG
ALALAT

Al4CLB
AL4LC1Y
AL4C20
AYALZ1
ALWC22

AfAL2X
AL4CR1
AL4CRZ
AL4CR3
ALACRY

ALAGRS
AL4CRG
ALACRT
AL4LRE
AL4LRY

AL4CR10
ALCRLL
AlsCRLZ
Al4ER]L S
AL4CR] &

AL4CRL S
ALGCR1 G
AL4CRLT
ALT4CRLB
AL&CALY

ALSCR 20

Al40L
Al402
Al403

Al404
Al40S
AL4R1E
W14uY
LY L)

AL4Q9

Al4Glo
AlaQll
Aladl 2
AlAQL3

AL4D1%
ALlAQL%
AlAQLs
AL&OLT
Al&Ql8

AL4RLY
LY Fd
hlaGzl
Al4d22
Al4023

Q75T=0894
Q7S ¥=-04853
o787-0917
QT8T=-0938
075T=0930

00105-9007

00105-8007
05061=6014%
0180=0117
0180=-0113

0L&0=-0L2T
Q180-0L13
0LTO- 0084
01800106
G140-0106

01480106
01800093
0180-0100
0180=0100
0160=3302

0180=-0113
Q150~-0180
OG-0 180
Qlan-291
0180=-0117

GLap-0100
4180=-0321
0180-0100
H180=-0117
4] &0=0327

OLB0-0L2T
1902=-0074
1501=-0033
190]1=-0040
1901-0040

19010040
1941=-0040
1902=-0034
1902=0074
1902=00T4

1942-0047
1902=-0067
190Z~0034
LF0Z-0i4l
LG~ il

L0 L=iHiAl
190)=0040
1301=-0040
1Sp1-0040
1500040

1901-0040

1854=0003
16854=0005
1854=-00G3

18%4=0003
1854~0002
1854=0003
1933=-0022
1854=0023

1854=-0023
184023
1a54=0023
1854=-000%
1854~0003

18%4~0003
1854=0003
1854=0005
18840005
18540003

1854=0005
18%4=0003
18%4~0003
19 %e-H0EFS
16540003

R=FXD FLM 82 OHM 2X 1/8W
R3FXD FLM %) oMM 2T 1/0W
REFXD FLM 510 OHM 2X 1/8W
RiFED FLM 3.9K QHH 2% 1/8W
RiEXD FLM 3.95 OHM 2% 1/8W

TRANSFORMER ASSYZISM

TRANSFORMER A55Y:5MC

BOARD ASSYILDGIC )

CiFAD ELECT 2.7 WP 20X 35VDLW
CaEXp ELECT TA LOQUF +20-15% 30VDCW

CIFXD CER 1.0 WF 20X 25VOCW
CIFXD ELECT TA lOOUF +20~15% 30VOCW
CEIFXDP MY O.04BUF 20T SOVDLW
C:FAD ELEGT 60 UF 203 &YDLW
CIFXD ELECT &0 UF 20% &VOCW

CIFXD ELEGT =0 UF 20X GVODCW

CIFXD GER .0 UF +B0=-Z20% LOOVDCW
CIFXD ELECT 4.7 UF LOX 25vDLW
CaFxD ELELT 4.7 WF 10%F 35vDOW
C:FXD HY 0.068 UF 5% BOVOCH

C:Fxh ELECT TA 100UF +ite=158 JOVDLW
CIFXD MY 0.033 UF 6%

C=FXD MY D.033 UF 5%

CIFXD ELECT 1.0 UF 10% 35VOCW
CaFXD ELECT 2.7 UF 19% 3SvDGW

GCIFXD ELECT 4.7 .UF 10X 35vDCW
CIFXD GER 0.1 UF +B0=-Z0X SOVOCH
CiFKD ELECT 4.7 UF 10% ISVOCH
CIFKG ELECT 2.7 UF 103 35vOCH
CIFXD CER 1.0 UF 20T Z5VDCW

L:FED CER L.0 UFf 20T 25VDLW
DIODE: BREAKDOWN Tul5¥ 5%
DIODE=SLLECON LODMA 180WY
QIQDESILICON 50 MA 30 Wy
DIQRE=SKLICAN 50 MA 30 WY

DIODE=SILICON 30 MA 30 WY
DIQDEsSLLIGON BO MA 30 WY
DIDDE=%.Tay 101

DLODEBREAKDONN 7.15¥ 5%
CIODETBREAKDONN T.15V 53

DIGDE IBREAKDOWN 11.5V 5X
DIADEIBREAKDOWN 11.5Y 5%
DIGOE:5.76V 10%
OIODE:BREAKDOWN 8.11Y 5%
DIDDE:SILECON %0 MA 30

DIGDE:SILICON 50 30
DIODESILICON &0 30
DIODESILECOR 50 30
DIODErSILICON S0 30
DIODEZSILICEN B30 30

OICDE=SILICUN S 30

TSTR:5T NPNLSELECTED FROM ZNIT11)
TETR:ST NPN
TSTRaST HPN{SELECTED FROM ZNLIT1L)

TSTRISI NPNASELECTED FROM ZN1711)
T3TR:5% NPN{SELECTED FROM 2N)TI1)
T3TR=51 MPHISELECTED FROM 2N1T11)
TSTR:SI PNP

TSTR:SL NPNUSELECTED FROM 2NZ484}

Ts5TR:51 NPN(SELECTED FROM 2NE484)
TSTR2SI NPN(SELECTED FROM 2NZ484)
T5TRz51 NPNUSELECTED FROM ZNZ&BA)
TSTR2SL NPN{SELECTED FROM ZM1TL1)
T5TRr5I NPNESELECTED FROM EN1T11)

T5TRi5] NEN{SELECTED FROM ZN1T11)
T5TR:5] NPNLSELECTED FROM 2H1T11)
TETRZSI NPN
TSTR25I HFN
TSTR:5I NPNCSELECTED FROM ZN1T11)

T5¥R:5T NPN

TSTR:5]1 NPN(SELECTED FROM 2N1711)
TSTR:SI NPNUSELECTED FROM 2N171L}
TSTR251 NPN(SELECTED FROM 2N1711)
T5TR:51 NPN(SELECTED FROM 2N1V1Ll}

QyST-CA98
O7ST-LRes
PT5T=0917
0157=0738
0757T=0928

05061=6014
0180=-0117
109D10TC2030T2

SCLACS=CHL
1090107C2030T2
&0IPE STYLE 3
Glag=010&
0180=0106

QLEd=al06
B841=-K200011
15004 75X 9035082—UYS
150D475X903 50 2-0Y5
s01CPE

1090147020307
0lo0-01B0
015C—O150
15601054003 5A2=07 %
0180=0117

15004 75X5035B2=DY 5
SCBORIS=CML
1500475 X903FB2—0Y S
0lg0=-0117
BCLACE=CHL

SCLICE-CME
52109359=140
FR33és
FOGL08A
FOGLOBS

FDE1048
FDGLO2S
1900034
SZ10939-140
SZ10%39- )40

190Z- (gAY
1902=0067
1502=003%
5210929=-98
FDG10488

FG1088
FOGLORA
FOGLoa8
FDG1088
FDGLQHE

FDGlo&&

18840003
ENTO8
Lig%4-H0%3

LipS4=0003
1854-0003
11854=0003
ZNS41

1a54=0023

La84=-0025
LB54=C022
UBS4~00ES
1854=0003
L854=G003

LB 0a03
L484=-0003
ANTOS
ZNTOR
la54=0003

ZINT08

1854=0003
LE54=0003
L&54=0003
YE54=0003

See introduction to this section for ordering information
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Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061 A W/0 Option

Reference o X
Designation HP Part Number| Oty Description Mir Part Number

ALleQ24 LA 54=0003 TETR:S] WPN{ZELECTED FROM ZN1T711} 1854-0003
Al4R] 21G0=1775 RzVAR wWW SK OHM SX TYPE M 1w 2100=1475
AL4RE atsT-0900 RIFXD MET FLM 100 QWM 2% 1/8W 0757T=4900
A14R3 0757-0912 R:FXED FLM 100K £OHM ZX 1/8W QIET=0072
41404 0747-0952 RiFXD FLM 15K OHM 2% 1/8W ATST=0952

AT4AS GT57=091z R:FAD FLM 100K OMM 2% 1L/8BW 07570972
AL4RE ATET-0%65 RZFXD FLM 51K OHM 2T 1/8w L757-09a%
a14n% OIS T-0974 R:FXD FLM 150K OHH 23 L/oW QIS5 T=0476
Al4RA QTST=0948 RIFXD £LM 10K OHM 2% 1/8W aTST- Q%48
Al4R% AT5T=0045 R:FA0 FLM BLE DHM 2% 1/8W 4TS7-uaas

AL4RID DIGT=0384% RIFXD MEY FLM 18.Z OMM LX L/BW 075670333
AL4RLL GT37-0948 RiFXD FLMW 10K OHM 23 1/64 Q757=0%44
AlaRl2 2100-1774 RavAR WW 2K OHM 8% TYPE H 1w Z100=1774
AL4R12 075705348 REFXD FLM LOK DHM ZX 178 0757=0%48
414014 O787-03200 R:FXD MET FLM 100 BHM 2X L/éw 075T=0%00

AL4RY T Q75 7=0900 RIFAD KET FLM 100 OWM 22 1/86 0157059045
Al4R15E 0787-0950 RiFXD FLM 1ZK QHM 2T L1/EW 0757=095¢
AL4R1T 0757-0948 RiFXD FLM 10K OHM ZX 1/0W QT5T=09448
Al4r1y OTEY-0954 REFXD FLM 16K OHM Z 1/BM Q757=0954
Al4Rlg GTH 70954 RiFXD FLM 18K OHM 2X 1/84 0T57=0%54%

Alapat 01570965 RzFAD FLM 51k OHM 2T 1/8W 0757=0965
AL4R 21 075T-0980 RIFXD FLM 33K OHM 2% 1/8 QIS T=0960
A14R22 0757-0947 R:FXD FLM 9.1K DHM 2% 1/8W BIST=0947
Al4RZ3 0757-0948 R:FED FLM 10K OWM 2X L/8W QY8 T~0948
AlGR24 0757-693] RIFXD FLM ZK OHM 2% 1/84W D7ET=0931

Alan2s OIS Y-0935 RZFXD FLM 3K OMM 2ZX 1/7aW 0787-0935
AL&RZG QTST=0%60 RZFXD FLM 33K QHM 2I 1/8W 075T=0940
AL4RZT 2100~1773 RIVAR WW 1K OMM 53X TYPE W LN Z100=1773
Alwrzd QTET- 0245 RiFXD FLM LLK OHM 2% 1/0MW RTET=0949
al4k2g OTaT-0931 RIFXD FLM ZK OHM 2% 1/8W o187-0931

AL4R30 075 7=0931 R2FXD FLM 3K QHM ZX L/awW OT5T=0931
AlGR31 DT5T=0%60 RIFXD FLM 33K QHM 2X L/8W 075T=0964
Al4r3z DLWEB=3129 RiFXD DEFC 1.00 MEGQHM 1Y 1/8u 04698=31.29
Alar3l QTS 70951 RiFXD FLM 13K OHM 2X 1784 Q7I57=0951L
AlGR34 QIS T-0%48 RIFXD FLM LOK OHM 2T 176K OT5T=0948

AlGRIE Q75T=091¢ RIFXD MET PLM 470 OWM 2% 1/8W 0757=0%i1&
AL4R3G oTST-09348 R:FXD FLM B.3K OHM ZX 1/8W OT5T=05936
AL4R3T 0757-0916 RiFKD MET FLM 479 DHM 2% 1/8W QI5T=0916
AL4R A8 0TE¥-0951 RiFXD FLM 13K OHM 2% L/8W O7ET- Q51
AlaRay OT47-0955 RiFXD FLM 20K OHM 2% 1/8M DTEY-Q55

AlaR4D Q757=0948 RIFXD FLM AOK GHM 2T 1/6W BTET=0948
Al4R41 DY¥ST—-DF48 REFXR FLM LOK OHM 2% L/8M QYET-0948
hlaRaz Q747-0900 RSFXD MET FLM 100 GHM ZX 1/8wW 47810900
Al4R43 0T87-0963 RIFXD FLM 43K OHM 2% 1/70W Q157063
AL4Ha e 0T 7-0960 RIFXD FLM 33K OWM 2% L/BEW 07570940

AL4R%AY 0787-0748 RiFXD FLM 10K OHM 32X L/7BM 0V57-0548
A L4Rad 0757-0%955 R:FXD FLM ZQW OHM 2T 1/8M ATET-= G988
AlaR4&T 075T=097%2 RIFXD FLM 100K DHM 2% 1/8uW 0757T=a4972
ALaR4H 0757=0974 RIFXG FLM 180K QHM 2X 1/6W QTIST=C0974
Al4R49 QFZT=0972 RIFXD FLM 100K OHM ZT 178w QI5T=0972

Al4R50 QIET=0974 RiFXD FLM 150K DHM 2% 1/8W GTET=0974
Alak 51 0767-0945 RIFXD FLM S1K OWM X 1/BW GT57-0965
Al4RS52 0757-0948 REFAD FLM LOK OHM 2% 1/8W OT57=0948
Al4R53 0T57=095% B=FXD FLM 20K DHM 2X 1/8W Q757=0953
A LGRS DIST=0933 RFXD FLM 2.4k QWM 23 1/8M Q757=0933

Al4R55 Q75T=0%41 RTIFXD FLM S.1K DHM 23 L/BwW 075T=0941
414R50 0757-0941 REFXD FLM S.1K OHM 2X )L/8W 0787-094])
Al4R 57 0737-0963 REFNMD FLM 43K OHM 22 1/8w 075 T=0943
AL4RS5E 0757-0941 R2FXD FLM 5.1K OHM 2% 1/8W 0757=0%94]
AL4RST 07570948 REFXD FLM 10K OWM 2% 1/4uW 0757=4948

ALl4R60 orET-QuT? RIFKD FLM LOOK OMM 2X 1/85W O0T8T=0972
Al4RA1 0757-0%6 P2FXD FLM 32K OHM 2% L/AW 0757=0940
Al4RG2 Q75 T=0%40 RXFXD FLM 33K DHM ZZ L/0W QIFT=0960
Al4R53 AT5T=0931 RIFXD FLM ZK OHM ZX 1/79W G757=0931
ALWRES QT57-0941 RIFXD FLM S.iK OMM ZX 1/BW Q7ET=0941

AL&4R G5 QTS T=0948 RIFXD FLM 10K DHM ZX 178 QTET=094 8
AlaRoe LT57-q941 RIFXD FLM 5.1K OHM 2% 1L/8W OTET-Ra6l
414R6T 4?3 7-0952 RIFXD FLM LSK OHM 2% L/BW O757=096%
al4Res 07570948 REFXD FLM LQK OHM 2T L1/8M Q757=0944
Al4K 69 07537=0%43 RIFXD FLM L1OK DHM ZX 1/08W 075T=0%4 8

AlaR 7o OvE 70948 RIFXD FLM LOK OHM 2X L/8HW 0757=0%43
AL45CR1 L8G4=0070 SHITCH=3C 51 PNPN ELTY)

See introduction to this section for ordering information




Model 5061A

Replaceable Parts

Tahle 6=1. Replaceable Parts, 5061 A W/ Option

. Reference

Designation

HP Part Number

Qty

Description

Mfr Part Number

AlS

AlSCL
ALEC2
ALBCS

ALSCS
ALTCS
AlBGE
ALSLT
Al5CE

AlBL9
ALSC1D

§5061-6099
0170=007E
0140=DL&E
Q180-0147T

91a0=-0117
0180-009T
0150=3121
0140=-219%9
01&0-0174

01 84=009T
§170=-0019

BOARD
CiFXD
CiFXD
C=FXD

CIFXB
CiFED
C2FXD
CaFxfl
CiFXp

C:FXD
C1FXR

ASSY:FOWER REGULATOR

MY 1 UF 10T ZQOVDCM

MY 0,022 UF 10T 200VDLW
ELELT 2.7 UF 10% 35VDCH

ELECT 247 UR LOX 35VOLH
TANT- A7 UF 10F 3GYOCH

CER O-1 UF +BO-20% SOVOCH
HICA 30 PF¥ 53 30OVDLW

CER Q.47 WE +B0=Z20% ZSVDCW

TANT. 47 UF 10Z 35VDLMW
MY Q.1 UF 5% 200VDCW

n5061-50919
HEW 54
15ZPZEIHR=PTE
0L3g-ull?

Q186=-0117

15004 T6X903552=0¥5
SCE0BI5-GHL
01l60=-2199
SCLIBTE=LML

L5004 T6XI0IA52=-DY 5
Q170=-0019

AISCIL CLE0=-0097 CiF%0 TANT. 47 UF 10T 35VOCW 15004 76XA03852=0Y 5
ASC1E Q1a0-0097 CIFXD TANT. 47 UF 10T 35v0CH 1A0BATEX03 5 52-0Y5
ALS5CR1 1901=-0200 DIGDE:SI 3 A 140 PRRV 1501=0200

AlGLR2 L901~0200 DIODE:S) 3 A 10D PRAY 1901=0200
A15CRD 150L=-0200 DIODE:SY 3 A 100 PRRV 1901=-0204
ALBCRA 1901=0200 LIODESSL 3 A 10O PRRY 1901=-0Z04
ALBCRE 1902=3234 plODE BREAKOWNILT.6Y 5X 1902= 3234
ALEGRE 19010200 DIODE=3I 3 A 100 PRRY 1801=-0200

Al5CRY 19023234 DIQDE BREAKDUWN:19.4V 5% 1902=-3234
ALSCRE 1901=-0200 plooE:SI 3 A 106G PRRV 1901=-0204
ALSLRY 1902=0672 PIODE BREAKHOWNIF.0V BX SO0MW 1N929

ALBCR)O 1902=04171 DLODE:BREAKDONN 7.0V 5% 1902=-0071
Al5L1 F100-0339 COILsFX0 RF AIR 5 MICROMENRIES FLO00- Q339

Al3QL 1854=0003 TSTR:51 NPNISELECTED FROM ZN1TLL) 1884=0003
ALBG2 1854=0003 TSTR=5I NPN{SELECTED FROM 2N1711) 1854=0003
Al5a3 1853-0d24 TSTR=51 FNP 2N3TIR
AYSO 1834=0062 TSTR:51 NPN Hi1701
AlSgS 1853=002% TSTR:5L -PNP ZN3TT8

ALSQ4 La84-=0003 T5TR:51 NPN(SELECTED FROM 2N1711) 1854=0003
ALSQY 1853=0024% 13TRISI PNP INATTH
Al5Q8 1854=0003 YETR:5I NPNUAELECTED FROM 2N1711) 1E54=0003
a1%Q%9 1854=0039 TATR:IEI NP ANBOSD

N
a154QL0 1 853=0001 YETR:5I PNP{3ELECTED FROM 2N1132) 1853=-00401

AL50)] 1854=0003 Y5TR=51 NPN{SELECTED FROM 2N1711% 1854=0003
Alsalz 18540005 TSTR=51 KPNLSELECTED FROM 2N171%) 1 8540003
A15Q13 18840003 T5TR:51 NPNCSELECTED FROM ZN1711) 1884-0003
Al50Ll4 18840003 TE5TRIS] NPN(SELECTED FROM ZN1711} 1854—0G03
Al5015 LA%4— 00562 TSTRISI NEN ZNLTOL

Al%qlé 1853=0001 T5TR:SI PNPLSELECTED FRUK ZNI12Z} LAS3=-0004
Al5Q17 1853-0001 T5TR35] PNPISELECTED FROM 2N1132) 1853=-0001
Al5Q13 1884=0003 TSTRz5E WPN{SELECYED FROM 2N171L} 18%4—Q003
AlSQl9 18£3=0001 TSTR:SI PWP{SELECTED FROM 2M1132} 18%3+00al
Al5R1 GTET=0948 RIFAD FLM 10K OHM 2R 1/8M DIST-0548

ALSRZ GT9T=0948 RIFXD FLH 10K QHM 2% L/8W Q7 EF-0948
ALBR3 DTST=0941 REEXD FLM 5a1K OHH 2% 1/BW 4757=0941
ALSR4 oYsT-0928 RIFXD FLM 1-5K OHM 2% lL/8W aFST=0924
ALSRS 075T-0%941 RIFXD FLW 51K OHM ZZ 1/78W OT5T=094),
ALSR& 0787-0928 R:FXD FLM 1.5K QHM 2% L/6W OT57T=0928

ALSRT QI8T-0938 R:=FAD FLM 3.5 -OHM £t L/BW Q7B T-O938
ALNRE aT5T=07L4 RaFXD FLM 390 DHM 2T 1/78W G15T=091%
ALSRYG 076 7=0001 REEXD MET FAM 400 OHM BX 3W G676T=0001
ALSR1O 0757T~0893 REFXED FLM 3] OHM 2% L/EW a757=0893
ALSR11 RYEY-Q927 RIFXD FLM 1.3K OHM 2% 1/8W D757T~0927

Al6R12 palE-0o17 RIFKD WW 0.25 OHM 5% 3W OBL2=-0017
AlSR13 a757=0932 R:FXD MET FLM Z.2K OHM ZX L/8H 07657=0932
ALERL& 0757=0924 RIEAD MET FLM LK OHM 2% 1/8M DT8T=0524
AlSRLE 2100=1T70 RiVAR WW 100 GHM 5K TYPE H 1w 2}40=-1770
S1%R1& OI57=0F24 RiEXD MET FLK LK OHM 2% 1/8d 0T57=0924%

ALSRLY HT57=0918 REFXD FLM 560 DHM 2T 1/3M 0767=0916
A15R18 DTS T-0%24 R:FXD MET ELM 1K OHM 2% 1708 0757=092%
ALSRLS Q787=-0933 RIFXD FLM 2.4K OHM 2Xx 1/0W Q7570933
Al5RZQ oT47-0915 RIFXD FLH 430 OHM 2% 1/8W QTET-0EL15
ALSREZL 0811-3260 R: FXD 235 OHM FACG. SEL.

ALSR22 Q787-0972 RIFXD FLM 100K OHM 2% 1/0W Q7470972
ALSRED Q75 T=0%60 RiEXD FLM 33K OHM 2T 1/8MW 0757=0960
ALSR 2 OT5T=0940 R:FXD FLM 4T00 OHM 23 L/8W Q75 T=0940
ALSR25 075T-D4b] RIFXD MET FLM 4TSK QHM 1X 1/854 G757=0441
ALSR2G 0470892 RIFXD FLM 5L OHM ZX L/OH O7ST=-0893

A)BR2T Q7570348 RIFXD FLM 10K OHM ZE 1/0wW 0757= 0944
ALSRZR OYET=0940 RIFAD FLA 10K OHM %X 1784 OTAP=-09%8
ALBR2S 0757=0711 RaFXD FLM 300 QHM 2% L/GW QT87-0911
ALSR3O OT57=0%32 R:PXD MET FLM Z.2K OWM 2X L/8W 075T=0932
Al8R3L OT5T=0893 RiFXD FLM B) UMM 2% 1L/3W 0757T=0893

See tntroduction to this seetion for ordering information
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Table 6~1. Replaceable Parts, 5061A W/D Option

chablull] b A

Model 5061A
Replaceable Parts

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Numhber

AJHR2Z
AlSR33
ALSR3%
AL3RAS
ALSH 3L

ALSRAT
ALSR3A
4L5R39
L15K40
ALSUL

Alo
Al7
ALTF]
AlTR]
A17R2

ALTRA
ALTR%
AYTRS
AlTR b
41TRT

ALTRE
ALTRG
ALTR1G
AlTR1L
ALTR1Z

AITRL3
AlG

ALl
M50
FARTH

AlBCL
ArBC2
418CH

41804
ALBLS
Al8CE
ALOCRL
418CHZ

A18CR3
Alagl
alooz
ALBR]
Algrz

A1BR3
h18R4
AlBRS
AL8RG
ALBRT

ALARE
A3aT1
Atavz
Alg

ALy
Mlsg
FARTS

Al9C)
AlaLt
AlLRL3
ALSC 4
AL

ALFCR]
ALSCRZ
Al9CR3
4le0l
Al902

LILLN
41%R2
419R3
4AL9R4
41%9R%

D75T=0340
O69H= 4345
OT2T=022%
OTHT-D&TI
0P57-0473

LIS T-0928
a757-8936
0727T-0Q12
0T87-0547
ABZE~0045

0506l-8013
S110=0274
OTE7=0924
O157-0559

0757=0%586
0757-0%67
0757-09546
0757« 0944
0698-3456

OInT-0324
0737-0972
Q693-3200
OT57=0485
OBE11=-1792

QRL1~1742
0B0&E0=6073

a900-9011
0a50-0140

D5QL0=2077
05060=208]
GLe0=0127
A160=-0157T
0160~ 0994

0160=09%%5
QLTO~-G0TE
0180=0097
1901-a06%c
190)-0405

A201-0%05
1854-0035%
1854-agaz
G757=0952
0698=3106

D6G8-3104
0698=33505
ATET=0475
QTS T=096%
DIST=0948

QI5T=08%4

O6Qa0-4113
05060-410%9
a5060—-6092

0900=001)
0950=01309
7100-043%
Q5060~201Y
05060-208]1

QL&O=0L2T
OL&0-0} 5T
R160=0%94
Q1600995
0160-0995

1901=0050
1501-0405
LG 1~0405
1854-003%
1854~0082

0757=0%%2
0698=3104
0696=3104
Q7270287
0698=049

RZFXD FLM 47D OHM 2% 1/84
REFXD MET FLM 2 MEGOHM 1% 1/4w
RIFXD CARBON 265K OHM 1% 1/2W
RIFXD MET FLM 221K DHM 1% 1/8W
RiFXD MET FLM ZZIK OHM )X L/8W

R:FXE FLM 1.5K OHM ZX 1/84W
BIFXD FLM 3.3K OHM 2% L/BW
RiFXD DEPL 20 OMM 1% 1/2%
RIFXD FLM 5.6K OMM 2X L/BW
ICLINEAR, OP. AMPL.

NOT ASSIGNER

TERMINAL BOARD ASSY

FUSEI3A

REFXD MET FLM 1K DHM ZT 1/0W
R:FXD FLM 30K OWM 2% 1/8W

RZFXD FLM 232K QHM 1786
RZFXD FLM &2K OHM 1/8w
RFxD FLM 22K GHM 1/
RIFXD FLH 47K DHM 1/8H
RIFXD MET FLM 287K OMM 1% 1/8W

REFXD MET FLM LK OMM 2% 1/8W
REFXD FLM 100K GHM 2T 1/2W
RIFXD MET FLM 445 OHM 1% 1784
RaFAD MET FLM &HLK OHM 1T 1/8M
RiFXD WW GOH.2K OHM O-1% L/40W

REFAD MWW 662K OHM 9,1% 1/40W

ASSY+I500VOC POWER SUPPLY{N5R}
FLELD REFAIR NOT RECOMMENDED.
0 RING

BASE AS3YIPOWER SUPPLY

BLOGCK MOUNTING
SPACER

CiFXD CER 1.0 UF 20% 25VDCW
CiFXD MY 0.0047 UF 0% 200VDCW
CiFXD MY 0.001 GF 10T 4000VDCW

CiFXD MY 0.01 UF LO% 4000VDCHW
CEIFXD MY Q.47 UF 58 150VOCW
CiFXD T4NT. 47 UF 10X 3sVDCW
DIODE:SI 200 MA AT 1V
CIODE:SILICON 5000 PIV LOMA

DIODE:SILICON 5000 FIv 14MA
TETR: 51 NPN

T5TRI51 WPN

RiFXD FLM 15K OHM 2% 1786
R:FXD DEPC 5 OHM A3 1/BW

REFXKD DEPC % OHM 1T 1/BW

RiFXD DEPC 200 MEGQOHM 10T 1N
RiFXD MET FLM 221K OHM L3 1/8W
RiFXQ FLM 75K OHM 23 L/GW
RIFXD FLM 10K OMM 2X 1/BW

REFXD FLM 56 OWM 2X 173w
TRANSFORMER ASSY

TRANSFORMER A35Y

ASEY:-2500VDC POWER SUPPLY(NSR}
FIELD REPAIR NOT RECOMMENDED

0 RING

BASE ASSYIPOWER SUPPLY
CANZSOUARE

RLOCK MOUNT InG

SPACER

CEFXD CER 1.0 UF 20X ZBVOCW

CiFXD MY 0.06047 UF 10 ZOOVDCW
CEFXQ MY QL0011 UF 10% 4000VDCH
CIFXD MY 0.Q1 UF 10% 4000VDCW
CiFXD MY Q.01 OF 10% 4000vDéW

ODIGDE=SK 200 MA AT 1w
DIODE:SILICAN 5000 PLV 10MA
DIORE=SILICON 5000 f1v 1OMA
T5TR=5I NPN

TETR:EL NPN

RIFXD FLM 15K (OHM 3% 1/8W
RiFXD DEPC 5 OHM 1X 3/8W
R:FXD DEPC 5 OHM LI 1/BW
RIiFXD CARBON 7 MEGOHM 1% 1/2W
RiFXD DEPL 200 MEGQHM 10X 1W

QI5T=0%40
Q&aIB— 4345
OYET-0229
0770472
a757-0473

Q570928
075T-0936
0F27-0D12
0787-0%42
LHZ2OLAH

U5061=6018
276003
QY5T-5924
0753-0359

0757=0956
Q751=0967
0757=0954
D75T=0364
0698=3454

AT5T=092%
AT57=0%72
C696=2.260
078 -QaES
aBlr-1ie2

OBLL-1792
G5Ge0—6093

6900=001 1
0950-0La0

Q50&40—20T7
oi0Ea-Z0a1
801,30 5 LML
192P4TR92=PT 5
FHE L0Z—4M

PHS 103—&M
107vaT4d

L5004 TEX%03552-0Y S
FDA 5308

1901=0405

1901=0405
1854=0035
ZN17OL

0756T-0952
Oa48—310&

06083106
0498-330%
0757=0473
Q757-0%969
D757«L968

075T=0894

05060=4113
05060=4109
O50L0=0092

0940-001],
G950=0139
TACO=0435
QB060-2077
05060-2041

SC13C 5~LML
192P47292-FT5
FM5 102=4M
FHMG 103=4M
PME 103=4M

FDA 4308
1901=0415
1501=0408
1884~0038
ELE LT

07570952
Q698=3106
O658-3Lie
0727-aznyY
O6%E—B4)9

See introduction to thiz section for ovdering information




Model 5061A

Replaceable Parta

Table 6-1. Replaceable Parts, 5061 A W/OQ Option

Designation

Reference  \Lip part Number

Oty Description

Mfr Part Number

ALVRE
ALSRT
AlSRA
ALSRY
AL9T]

Al9T2

Q7Z1=-00:28
Gr2i-0025
GTET- 0969
QIET-0%72
08040-6113

05060=6112

RIFXD DEFC &.99 MEGOHM ZX 1/8W
R:FAD DEPL &.99 MEGOHM 2% L/BW
RiFXD FLH T5K OHM 2T 1/84d
RzFXD FLM LOOK OHM 2X 1/oM
TRANSFORMER ASSY

TRANGFORKER ASSY

GY2l-0025
07i)=-0025
GI5T=0%69
GTeT=0972
GE060=6113

a5060=6112

See introduction to this section for ordering information
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Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061 A W/O Option

Reference
Designation

HP Part Number

Qty

Description

Mfyr Part Number

0160-0975
0160-4201

0180=-0090
0180=-0097
91800097
Ql6g-3611
1901=0040

1901=0040

L450=0T0%
2140-0245
1450.07114
2140-0245

2110~0020

2110=-0305
1400=0084

2110=0007
1400=0084
2110=0003
1ego-ngBs
L250-01032

LZ250=0140
1351-1978
1281-197%
1250-0102
1250-0140

1250=-0102
1250=0140
1250-0108
12 5-OLal
1280-01a0

12500140
12500140
1250=0140
1251=2796
1251=0111

1251-2458
9100=0G337
F100=-0339
1120=1472
1251-1780

1251=1981
12%1-1977
12%1-1979
1i8l-1v80
12%1-198]

1251=19T7
1241-1978
18540020
03400487
1200=-0087

1260-0092
OT5T=04%40
G698-31 346
2100=2425
2100=2427

0757=092%
QIST=09T2
Qr3g-plas
2100=E429
Z100=1414

075 T=0948
3100-0893
3100=089%4
3101=-1234
3101=-1155

3101-0163
B101=-004%
3L01=-0124
SL00=244%
QBOEL-602 S

e b

CHASSIS & MISC PARTS
CIFXD CER 0.001 UF ZOX TSYOLW
CiFXD 8 UF

SEE OPTION 002

CiFXp ELECT 1000 uf 50VDCW

CiFxD TANT. 47 UF 10T 35SVOCH

CL2FAD TANT. 4T UF 10X 2A5VDLW
C:iFAD CER DISC 7200 PF LOX ZBOVOCH
CGIGLE:SILICON 50 MA 30 WY

DIODESILICON 50 MA 30 WY
LAMPHOLDER s FRONT MOUNT ING DISPLAY LITE
LAMPZ INCANDESCENT 26.0V
LAMPHOLDER s AMBER LENS

LAMP: INCANDESCENT 28.0V

FUSEZ0.8A 250V SLOW=BLOW

FOR Z30¥ OPERATION

FUSE:].29 AMF 5.0W BLDW
FUSEHOLOER: EXTAACTOR POST TYPE
FOR 115¥ GPERATION

FUSEICARTRIDGE 1 AMP 250V S5L0W BLOW
FUSEHOLDER: EXTRACTOR POST TYPE
FUSEICARTRIDGE 3 AMP B AG
FUSEHOLDER : EXTRACTOR FO5T TYPE
CONNECTOR: BNC

BOOT :AF COMNECTOR,
CONNECTORIRACK AND
CONNECTOR:RACK AND
GONNECTOR: BNC

BOOYRF CONNECTOR.

HALE BNC SERIES
PANEL
PANEL
MALE BNC 5ERIES
CONNECTOR: BNC
BOOYZRF CONMNECTORy
CONNECTOR: BNC
BODY:RF CONNECTOR«
BODY 2RF CONNECTUR«

MALE BNC SERIES
SERIES

SEREES

SERIES
SERIES
SERIES

MALE
HALE

BHL
L
BODY:RF CONNECTOR. BNG
BODY:iRF LONNECTOR: MALE BNC
BO0Y:RF GONNECTDR, MALE BNC
CONNELCTRZ1E FEMALE CONTACTS
CONNECTORIRECEPTACLE MALE S5=CONTACT

MALE

CONNECTODR:CIR. 3 MALE #146 CONTACT
REACTOR 5 MELLIHENRIES

GCODIL:FXD &F AIR 5 WICROMEMRIES
METER: 50=0=50 UA

LOCKSPRINGRACK AND PANEL LUNNECTOR

LOCKRINGTR & P CONNECTOR

HOODTRACK AND PANEL CONNECTOR
CONNECTORIRALKE AND PANEL
LOCKSPRINGIRACK AND PANEL CONNECTOR
LOCKRING:R & F CONNECTOR

HOODzRACK AND PAMEL COMNELTDR
COMHECTORCRALCK AND FAMEL
TSTRi3T NPH

INSULATOR:TSTR FOR TO-8 CASE
CLAMP:TRANSESTOR

BUSHING:TRANS]ISTOR

RiFXD MET FLM T.50K OHM 1% 1/8W
RIFAD MET FLM 1T-HK OHM 1% /84
REVAR MW ZOK OMM 3T LIN L.5W
MOUNTING BRACKET FDR VAR. RESISTOR

R:FXD
R:FXD
R=FXD
RIVAR
RiVAR

MET FLM 1K OHM 23 1/&W

FLM 100K DHM 2F 1/3W

DEPL L2 MEGOHM 31X W

W ZAQK OHM 20X LIN 3/ 4W

W 5K GHM S5X LIN 10=TFURN 3744

RiFXD FLM lOK OHH 2XE L/8W
SWITCHZROTARY
SWITCHIROTARY
SuM}TCH:SLIDE DPDT
SWYTCH:TOGGLE SPODT

SWITCHETOGGLE SrOT

SWITCH:SLIDE DPDT 0.5 AMP 13% VDL
LWL TEHZPPAHBUTTON SPST N/AD MOMENTARY
TRANSFORMER

CABLE ASSYIFRONT

55M=, 001948
0160=-4201

031972

L5004 76X303852-0Y 5
LS0R& e X903652-DY 5
4140 T-COH

FDELGaH

FDG1088
AOL=83=-F12=000
ag87
ROL-B3-F3-000
387

3135003

HOX=1=]L /44
342014

313001
42014
312003
342014
LE50-3102

Fl=35T=1022
FHLP

FHLG
1250=-0102
31=357=1022

LZ50=-0102
31=-357~10232
LE80-A02
3l-387-1022
Il=-3sT-igaa

31+38T=1022
31=357=1022
31=-A52=1022
PTOZA=L4=~105400%)
ME3L0ZRL45=5P

ME3102A=18=22FW
9100=-0337
9100-0337
11Z0-14T2

HELS

M&LH
HlG
PM1S
H4LS
Ml R

Hla

PMLP
1854=0020
293233
GF=13-4&

495234 1
OT5T=0440
0698=3136
2100=-2425
S4B

QIST-0924%
O78T=-0972
a730=0145
2100=2427
Z100=1414%

0T5T-0944
AL00-Q893
3100=-089%
llh=1342

3101-1145

H5T=1050
11238

EFL i F
F100= 449
G4B0&41=-56035

See tntroduction to this scetion for ordering information




Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061 A W/O Option

Reference -
Designation HP Part Number Description Mfr Part Number

Wl 1250=-0050 NUT=RF CONNECTOR BNC SERIES 31-2125-2
Hi, L2 S0-(051 CONTACTIRF CONNELTOR BNC SERIES 31=210%

W1 1260=-025% CONMECYORIRF SUB=MINIATURE 50 OHM 12%540=-0259
wi 1250=0260 CENTER CONTACT=FEMALE CONNECTOR 1250=0260
12500261 INSULATORIBACK FOR RF CONNECTOR 1250=0261

12800262 FERRULE FOR RF CONMNECTGR 1250=0262
1254=0243 WASHERRECESSED FOR RF CONMECTOR 1250=-0243
1250=026% WASHERIGLAMP FOR RF CONNECTAR 1280=0244
1250=0265 NUT:CLAMP FOR AF CONNECTDR ARBO—Q245
8120=0229 CABLEIRF COAX RG 421=10%

05061=6036 CABLE ASSY:BUFFER REAR Di0a1—-&D3E
1250=00Q50 NUT:RF CONNECTOR BNL SERIES I~g1 25z
1250=0051 CONTACT:RF CONNECTOR BNC SERIES 3)-2109
1280-pasy CONNECTOR=RF SUB=MINIATURE 50 OHM 1250=0259
las0-o0gsn CENTER CONTACTIFEMALE CONMECTOR 1250=0260

1250=024] INSULATORZBALK FOR RF CONNECTRIR L230=0261
1250=0262 FERRLULE FOR RF CONNECTOR A250=0262
12%0=0263 WASHER yRECESSED FOR RF CONMECTOR 1250=0263
LA80-0364 WASHERICLAMP FOR RF CONNECTOR 1250=026%
1250=025E NUT:CLAMF FOR RF CONNECTOR 1250=0265

8124-0Z27 CABLE:RF COAX RG 421=105
05041-6037 CABLE ASSYISYNTH 05061=6037
12800254 CONNELTOR:AF SUB=MINIATURE 50 OHM 1250=0259
1250=02560 CENTER CONTALT:FEMALE CONNECTOR 1250=0260Q
1250=0261 INSULAYOR: BACK FOR RF CONNECTOR 1Z250=-02&F

1250=-02562 FERRULE FOR RF COMNECTOR 1250=0262
1250=02613 WASHER+RECESSED FOA RF COMMELTOR 1250=0263
1E50-026s WASHER:CLAMP FOR RF CONWECTOR 1250—08éG
L250=0265 NUT:CLAMP FOR RF CONNECTOR 1280-0248
Blin=-0229 CABLE:RF COAX RG 421105

05061=5038 CABLE ASSYIMULTYIPLIER 08061—-6D38
13600289 CONNECTORIRF SUB=MINIATURE 50 OHM 1256=0259
1250=-0240 CENTER CONTACTEIFEMALE CONNECTDR 1260=0260
1250=024] INSULATORIBACK FOR RF CONNECTOR : 1250=0z261
1250=0262 FERRULE FOR RF CONNECTOR 1250=0262

1250=-02463 WASHER;RECESSED FDR RF LONNECTOR 1250=D263
A2B0-02a4 WASHERICLAMP FOR RF CONNECTOR LAS0-020%
LEEO-0245 NUTZCLAMP FOR RF CONNECTOR Laho-g2es
a2120=022% CABLEIRF COAX RG 421=105
G804 1-6039 CABLE ASSY:OSCILLATOR 050616035

1i80-gzng CONNECTORIRF SUB=MINIATURE 50 OHM 1250-0259
1250=0240 CEWNTER CONTALCTiFEMALE CONNECTOR 1250=0260
1250=-0261 INAULATDREBACK FOR RF CONNECTOR 1250=0241
1i%0=-0262 FERRULE FOR RF CONNEGYOR 1250=0242
l250-0263 WASHERRECESSED FOR RF CONNECTGR 1250-0243

L250=026+4 WASHERICLAMF FOR RF CONNECTOR 1Z250=0Z64%
1280=02t8 NUTzCLAMF FOR RF CONKECTOR 1250=0265
8120-0229 CABLE=RF COAX RG 43l-105
050676040 CABLE ASSY:OSCILLATOR G5061-6040
1250=025%9 CONNECTORIRF SUB=MINIATURE 50 GHM 1250=0259

I1250=02d0 CENTER CONTACT:=FEMALE CONNECTOR 1250=02640
1250=0241 INSULATOR=BACK FOR RF CONNECTOR 1250=0261
L250=-0262 FERAULE FUR RF COWNECTOR 1250=0262
1280=-0253 WASHERRECESSED FUR ARF CONNECTOR 1250=0263
12500264 WASHER;CLAMP FOR RF CONNECTOR L250~0254

L250=-0265 NUT:CLAMP FOR RF CONMNECTOR 1250=0255
B)20=02as CABLEIRF COAX RG w21 =145

050461=604) CABLE AFSYZIZND HARMONIC 05061=6041
1250=025%9 CONNECTGR:RF SUB=MINIATURE 50 OHM 1250=025%
1Z250=0260 CENTER CONTALY:FEMALE CONNECTOGR 1250=0260

1250=0261 LNSULATOR: BACK FOR RF CONNECTOR 1250=0261
l1250=0262 FERRULE FOR RF CONNECTGR 12Bg=0262
1250=0263 WASHER .RECESSED FOR RF CONMECTOR 1250=3263
1250=0264 WASHERZILLAMP FOR AF CONNECTOR 1250=0254
1250=0265 NUT:CLAMP FOR RF CONNECTDR 1250=0265

8120=-0229 CABLEIRF CQAX RG 421=105

050616042 CABLE ASSY:CODAX FROM AC TO LOG DEQLL~&042
1&50=D25% CONNECTORIRF SUB~MEINIATURE B30 OHM 1250=0259
12800260 LENTER CONTACT:FEMALE CONNEGCTOR 1280-p2&8
1250=-026]) TNSULATOREBACK FOR RF CONNECTOR 1250=0261

1i80~0262 FERRULE FOR RF CONNECTOR 1250—uzéz
lEfo—paad WASHER 4RECESSED FOR RF CONNECTOR 1g50—0283
125Q0=0264 WASHERICLAMP FOR RF CONWECTOR 1250=026%
12600268 NUTICLAMP FOR RF CONMEGCTOR 1250=0263
o1 20-0iz9 CABLE:RF COAX RG hEl-105

Bee introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 3061 A W/O Option
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Model 5061 A
Replaceabel Paris

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Number

L
wa
W
WY
L

we
W9
LL]
W
W13

W10
W10
Wio
Wid
Wilc

LaY]
Wld
W10
H1)
LEN)

Wi}
W1}
Wil
W1l

05061=6043
1250=0259
A250-0260
1250=0201
1250=0262

1250=02463
A2B0-pIbG
12500265
Bl20-022%
05061-6044

1250=0259
1280-0Z50
lzfo-0zsl
1Z50-0262
2m-t253

1250-0Zh%
1280-03ze5
Blg0-0229
O5D61—a et
l2s0-pose

1250-D05]
1280-8259
L250=0260
1250026l
1Z250-0263

AZBO-0Z63
1250=0264
1250=0265
8120=0229
QF0L1-6044

L25Q-0050
1250=0051
1250=-0Z5%
1280-026D
hiz50-026)

1250=0262
1250-0163
1250=024%
1250-0245
81200229

QFQE1-604T
1250-0050
1250-006)
12500259
1250=0260

125G=0261
12500243
1250-02a3
1250=02 64
1250=0265

6120=0229
G5061=6046
1250-02%%
1R5G—0Z60
Jisd-niel

1250-0262
1230=0263
L250— 0264
1250=026%
1251-GL8Q

8120=-022%9

Q5061=4050
1250-02%9
1280-02&0

1280-026),
L250-0262
YEE0—Q263
1250-02&%
1260=0265

Bli0-0Zi?
050616451
iR5L-pLen
8120=-0229
050616052

CABLE ASSY:=PHASE DETECTOR
CONNECTDR:RF SUB—MINIATURE 50 DHM
CENTER CONTACTIFEMALE CONNECTOR
INSULATORZBACK FOR HF COMNECTOR
FERRULE FOR RF CONNELCTOR

WA 5SHER . RECESSER FOR RF CONNECTOR
WASHERZLLAMF FOR RF CONNECTDR
HUTICLAMP FOR RF COMNECTOR
CABLE:RF LQAX RG

CARBLE ASSY:MODULE MULTIFLIER

CONNECTORIRF SUB=MINIATURE 50 QOHM
CENTER CONTALTiFEMALE {.ONNECYOR
FNAULATOR:BACK FOR RF CONNECTOR
FERRULE FOR RF CONNECTOR
WASHER,RECESSED FOR KF CANNECTOR

WASHERICLAMF FDR RF COHNMECTOR
NUTIiCLAMF FOR RF CONNECTOR
CABLE:RF {QAX RG

CABLE ASSYISYNTH

NUT:iRF CONMNECTOR BKC SERIES

CONTACTsRF CONNECTOR BNC SEREES
CONNECTDAR:RF SUB-~MINLIATURE 50 OHM
CENWTER CONTACTIFEMALE CRNMECTDR
FMSULATOR:BACK FDR RF CORNECTOR
FERRULE FOR RF CONNECTOR

WASHER KRECESSED FOR RF CUNNECTOR
HWASHERICLAMP FQR RF CONNECTDR
NUT=CLAMP FOR RF CONNECTOR
CABLETIRF COAX RG

CABLE ASSY:iFREQUENCY DIVIDER

HUTIRF CONWECTOR BHL SERIES
CONTACTzRF CONMECTQR BNY SERIES
CONNELTQRIRF SUB—MINIATURE 850 OHM
CENTER CONTACT:FEMALE CONNECTOR
INSULATORIBACK FOR RF CONNECTOR

FERRULE FOR RF CONNECTOR
WASHER+RECESSED FOR RF CONNECTOR
WASHER:CLAMP FOR RF CONNECTOR
NUT:=CLAMP FOR RF CONNECTOR
CABLE:RF COAX RG

CABLE ASSY:FREQUENCY DIVIDER
NUTsRF CONMECTOR BNG SERIES
CONTACT:RF LONNECTOR BNL SERIES
CONNECTORIRF SUB=~MINIATURE 50 QHM
CENTER COWTALCTzFEMALE CONNECTOR

INSULATOR: BACK FOR RF CONWECTOR
FERRULE FOR RF CONNECTGR
WASMERyRECESSED FOR RF CONNECTOR
WASHER:CLAMF FOR RF CONNECTOR
KUTICLAMF FOR RF CONNECTDR

CABLE:RF COAX RG

CAOLE 455Y:TUBE

CONNECTUR:RF SUB~MINIATURE 50 DHM
CENTER CONWTACT:FEMALE CONKELTOR
INSULATOR:BACK FOR RF CONMECTOR

FERRULE FOR RF CONMECTOR
WASHER.RECESSED FOR RF COMNELTOR
WASHER:CLAMF FOR RF CONNECYOR
NUTiLCLAMP FDR RF COWNNECTOR
INSERT:iR E P CONNECTOR

LADLETRF (QAX RG

NOT ASSIGNED

CABLE ASSY:iPHASE

CENNECTOR:RF SUB=MINIATURE 5O OHM
CENTER CONTACT:FEMALE CONMECTOR

INSULATORZBACK FOR AF CONNECTOR
FERRULE FOR RF CONNELTOR
WASHER4RECEASED FOR RF CONNECTOR
WASHER:CLAMP FOR RF CONNECTOR
NUT:=CLAMP FOR RF CONNECTOR

CABLE:RF COAX ARG

CABLE ASSYIRETLRN
INSERT:R & P CONNECTOR
CABLEIRF LOAX RG

CABLE ASGYIFREQUENCY

050081-6043
1250=025%
125C=C260
12 50-0261
1250=-0262

1250=0263
L250=0264%
1250=0265
421=105
05G61=604%

1250=0259
1250=~0260
1250=0261
1250=0262
1250=02a3

1250=026%
1250-0Z64
421=1Q5
QEQ41-6044
FA-ZLI%-2

31=210%

12500259
L250=02460
1250=02&1
1250=-0262

1250-0263
1250=0264
L250=02465
421=105
050615046

31=2125~%
31=21Q09

1250=0259
128¢-aien
L250—H26t

1250=0262
1250-0763
1250=0264
1250=0265
421=1035

0506 )1-6047
H1l=2L25=2
31=-2109

1250=0259
1250=02560

1250=0861
lz%0-dazed
1250=0263
1250=020%
1250=0256%

4Z1=10%
05061-6048
150259
1250~0260
1250=0261

1250=0262
1250=-0263
12850264
1280-Q26h
OM-53742=5001

421~ 108

f4061-5060
1260=025%
1250=0260

1250=0261
LESg-Qaal
1350-0243
1250=0204%
L250=0265

421=10%
050614051
OH=53T742-5G0L
4Z1=10%
05061=4052

See introaduction to Lhis seetion for ordering information




Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061 A W/Q Qption

Reference
Designation

HP Part Number

Qty

Description

Mé$r Part Number

Wig
wWla
Wla
Wlg
LFY:

Wlg
Wlg
wla
Wl

1250=-0050
12800051
1280-0259
1250=-0260
1250=-0261

1250~0262
1250=0243
12800264
1280-026b
a)20-0229

O5041-4083
1250=00560
12500051
1250=0259
125G=03 40

12800201
1250=-0262
1250=-0263
L2 S0-Gibh
1280-0269

BLi0-0229

Q5061=-6055
1250=-0259
1250=-0260

1250=-DZ61
L280-0asz
1280=-026d
1250=02 bk
1250=0265

Biap-fzad
0506)=-6056
1250=0259
L250=02460
L280=0261

1250~0262
1z250=-0263
J280=0d44
1250=-0265
Bl20-0a29

05061=6057
1290-0080
1250=0051
1250=0259
1250~-0260

1250=02&61
1250=0263
1250=0263
12500264
12570=D245

8120=022%9
05061=6058
1E250=0050
Ledo—qo%)
BYR0-d2a%

08061-408%
125G=-025%
1250=0260
1250=~0261
1250=0262

1250=0263
LrEp=0i6e
125 0=0265
B)G-0EY

Q5061606
12500259
1250-4L60
1280-0261

12600262
LRAg=0263
1250=026%
1250=0265
8120=-0229

NUT:RF CONNECTOR BNC SERIES
CONYACTZRF COWNECTOR BMEL SERIES
CONNECTORIRF JUB=-MIMIATUME 50 DHM
CENTER CONTACTiFEMALE CONNECTOR
INSULATORIBACK FOR RF LONNECTOR

FERRULE FOR RF CONNECTOR

WASHER yRECESSED FOR RF CONNECTOR
HASHERICLAMP FOR RF CONNECTOR
NUT=LLAMP FOR RE CONNECTOR
CABLEIRF GOAX RG

CABLE ASSYIQIVIDER

HUT RF CONNECTOR BNC SERIES
CONTACT:RF GCDNNECTOR BNC SERIEXS
CONNECTOR:ZRF SUB<MINIATURE 50 OMM
CENTER CONTACT:FEMALE CONNECTOR

INSULATOR: BACK FOR RF LGONNEGCTOR
FERRULE FOR RF CONNECTOR
WASHER,RECESSED FOR RF CONNECTOR
WASHER:CLAMP FOR RF CONNECTOR
NUT:CLAMP FOR RF CONNEGTOR

CABLEZRF COAX RG

NOT ASSIGNED

CABLE AS5Y:PHASE

CONNECTOR:RF SUB=MINIATURE 50 OHM
CENTER CONTACTIFEMALE CONNECTOR

INSULATOR: BALK FOR RF CONNECTOR
FERRULE FOR RF CONNECTOR
WASHER.RECESSED FOR RF CONMELTOR
WASHERICLAMF FOR RF CONNELTOR
HUTCLAMP FOGR RF CONNECTOR

CABLEIRF COAX RG

GCABLE ASSY:iPHALE

CONNECTOR:RF SUB~MINIATURE 50 (OHM
CENTER CONTACT:FEMALE CONNECTOR
INSULATOR: BACK FOR RF CONMECTOR

FERRULE FOR RF CONNECTOR
WASHER,RECESSED FOR RF CONMECTOR
WASHER:&GLAMP FOR RF CONNECTOR
RUT:CLAMP FOR RF CONNECTOR
CABLEZRF COAMX RG

CABLE ASSY:MODULATOR

NUT:RF CONMMECTOR BNC SERIES
CONTACYCRF LONNECYOR BNC SERIES
CONNECTORIRF SUB-MINIATURE B0 DHM
CENTER CONTACT:FEMALE CONNECTOR

INSULATOR: BACK FOR RF CONNECTOR
FERRULE FOR RE CONNECTOR
WASHERyRECESSED FOR RF CONNECTOR
WASHER:CLAMP FOR RF CONNECTOR
NUT:CLAMP FOR RF CONNECTOR

CABLE:RF LO4X R

CABLE ASSY:TERMINAL

HUT:RF CONMECTOR BNC SERIES
CONTACT IRF CONNECTOR ©GNC SERIES
CABLEIRF COAX RG

CABLE ASSYZOPER. AMPLIFIGR
CONNECTOR:RF SUB~MINLATURE 5G OHM
CENTER CONTACT:FEMALE CONNECTOR
TNSULATOR: BACK FOR RF CONMECTOR
FERRULE FOR RF CONNECTOR

WASHER,RECESSED FOR RF LONNECTOR
WASHERICLAMP FOR RF CONNECTOR
KUT:CLAMP FOR RF CONNECTOR
CABLEsRF COAX RG

NOT ASSTSNED

CABLE ASSYrDSCILLATOR
CONNECTORIRF SUB-MINIATURE S0 OkHM
CENTER CONTACTIFEMALE CONWECTODR
INZULATOR: BALK FOR RF CONNWECTOR

FERRULE FOR RF COMNMELCTOR
WASHERRECESSED FOR AF CONNECTOR
MASHER:CLAMP FOR AF CONNECTOR
NUT:CLAMP FOR RF CONNECTOR
CABLE:RF CDAX ARG

Fl-21lz5~2
31-2)109

12560259
L2b0-0240
R50=026)

126262
liso-o2es
1250=026%
1260G=0265
421=105

05061=6053
Fl=2125=2
Flu210G
1250=0259
1250=0260

1250=0261
LE250=-0262
1250=02623
1250-a3é4
1250=0265

421=105

Q50616055
1250=-025%
1Z50-0280

1250-0Z61
1280—Qiez
LE2Nd-0a63
L250=02 64
1250=0265

421108
Q5061=-60546
1250=025%9
1250=0260
1250=0261

1250=0262
1250=0263
LlaSi-tioh
LEst-ndes
421-145

05061=6G57
321362
31-2Las
1254=025%
1250=0260

1250=3261
12500262
1286=0243
1250=0264
1260=0265

421—105
05061=6058
J1=2125=2
31=2109
421=105

A6 1408
1250=0259
1250=0260
1250=0261
1250=0262

AE0—0ZAS
1250=02 6%
125Q=02465
4R1=10%

05061 =5064
1Z80-0zss
1280=-0260
125802561

128-gded
1280=-d263
12500264
1280-0245
“2]=105

See Introduotion to this section for ordering information




Table 6-1. Replaceable Parts, 5061 A W/O Option

. o 1 G T VAN

ST T i ol

Model 5061A
Replaceable Parts

Reference
Designation

HP Part Number

Oty

Description

Mfr Part Number

Wio
LKL
LEL]
WAy
wW3g

W30
W33
wao
LEY

050626065
12%0-nz59
1250-0280
1250=020]
1250=0203

1246—0263
1250=026%
1234-0ze5
B120=0229

O806]1=60469
1250—-00%0
1250-0051
1250-(gn9
12500260

1250~03n)
L250=02462
125Q0=0243%
1250=0264
1250=02465

8L2G=022Y
G5041=560%1
G360=006T
LZ51=0037
1251=0193%

1251=0332
12512457
1283 -247%
Aian0-o0z2
034 0=0039

0340-D119
03462=0187
Q3T0=0104
d403-0131
0516-0382

0590—QQ3s
1140=0014
14%10=~00532
14060=0017
14080=0059

2%50-0040
SOR0-G053
SaDO-D232
S0O0-3747
S020-Q1T4

S06GO=0222
5Q60~0736
SR&0=0753
% OLD-0745
50600787

LQ80-0777

05060—-0001
053600021
050600024
05060-2002

L400=0084

QF060=2014
030860-2064
05060-2082
G5060-2a43

05061-0008
05041-0815
050610016
a5061~0017
G5061=0018

05061=-0019
Q5061=-0020
D8061=-0025
PR0&1~-0026
05o61-0029

05061=0032
05061-0035
050610042
QS061=0043
A5¢561=0045

-
T

LTRTN ST VR e

LN Y

P Pl T P

CAHLE AS5Y1BUFFER SYNTH
CONNECTOR:RF SUB=MINIATURE 50 QHM
CENTER CONTACTZIFEMALE CONNEGCTOR
INSULATOR:BACK FOR RF COMNECTOR
FERRULE FOR RF CONNECTOR

WASHER,RECESSED FOR RF CONNELTOR
WASHER=LLAM? FDR RF CONMECTOR
NUT:=CLAM# FOR RF CONMNECTOR
CABLEIRF COAX RG

NOT A55IGNED

CABLE ASSYIDIGITAL OlVIQER

NUTIRF GCONNECTOR BNC SER{ES
CONTACT sRF CONNECTOR 8MC SERIES
CONNECTORIRF SUB=~MINIATURE 50 QHM
CENTER CONTACTIFEMALE CONNECTOR

INSULATOR: BACK FOR RF CONNRECTOR
FERRULE FOR RF CONNECTOR

WASHER ¢RECESSED FOR RF CONNECTOR
WASHER:CLAMP FOR RF CONNECTOR
NUTICLAMP FOR RF CONNECTOR

CABLE=RF LOAX RG

CABLE ASSY:FOMER

TERMIMATIONZLRIMF LUG FOR 48 SCREW
CONNECTORZAC POWER 3 MALE PLUG CONTACT
TNSULATOR=CONNECTOR

BUSHING=CIRCULAR CONMECTORISIZE 145t
CONMECTHRICIR. 3 FEMALE #1565 COMTACT
CLAMP:GIR, CONWECTOR

CABLE:LA/3 300V RMS

INSULATOR: BUSHING

INSULATED FEED THRUITEFLON
CAPZWIRE TERMINATIDN

KNOB:BLE BAR WAARROM 1/4™ SHAFT
GUIDE:P.C. BOARD: GREY
FASTENERILATCH

NUT:CLAMP

DIAL=TURNS LOUNYING 15 TURN
BUSHINGPOTENTIOMETER
PIN:DOWEL O.i262m pla
PINISPRING O.083™ NOM, DIk

NUT=HEX Afam—32z x 172%

PLATE:FLUTED ALUMIRUM

INSULATORIPL BOARD CONNECTOR 22 FIN
COVER:SIOE

INSULAYQR FOR SNAP=ON PINS

HANDLE AS5Y:5H SIDE

FRAME a55Y

BOTTOM COVER ASSY

RETAINER HANDLE ASSY{OPTIONS)
FOOT ASSYiFM

RITZRACK MOLNT

CLAMP TUBE SUPPORT, TOP
INSULATORIBEAM TUBE STRAP
INSULATOR:BEAM TUBE BRACHET
RODITUBE SUPPORT

FUSEHOLDER=EXTRACTOR FOST TYPE
SPACERIPANEL

BRACKET:CHASSIS

BRACKET:WY L FIELD
LOVER:=FIELD Dxal

BRACKET Cap
FANEL=FRONT
PANEL 1 RE AR
EHASSTS:SMALL
LHASIISELARGE

PAKEL=DO0R IKSIOE
PANEL s LEFT
BRACKETIBUFFER AMPLIFIER
BRACKETZP., BOARD
PANEL:INSIRE

BRAGKET:Q3CILLATOR
BRACKET :P.C. BO&ARD

CAN ROUND=HALFy HEAM TLBE
CAN ROUND=HALFs BEAM TUBRE
BRACKET

0506 1-604%
1256=025%
1250=0260
125Q=0261
L250=G262

L250=0263
L250~0264
L250=0265
&31-108

05081-a069
31=2125.32
31=2109
1250=0259
1250=0260

1256=0261
1350=0262
LE50=0263
Labo=02ed
FRBO-0265

421=105
05061-6091
neo
UP=131—-M
uk-1z1

1a220-6
H53106A-18—225H
IT=3F05T=10=&
SJC=18/3
QING=0039

Fr—5SM-Q23~P20
TCAODE
0370=0104
0403=0131
ET=10=301=34

L510 NuT
MODEL 2606
1410-0g52
e 1:14]

r]:1s]

29800040
5000=0053
S000=0232
SQ0G=0T47
SQ20=0ULT6

S060=0222
SQ60=0736
5060=-0T55
S060=0T65
SOL0-0T6T

SO8I-0TTT

$5060~0001
$5060=0021
Q5060=0024
05060~2002

342014

Q5060=2014
08060=20564
0E060-2082
03 &a0-3083

05061=0008
H80EL-0OLS
050014018
05061=-0017
0506 =407 8

O5041-4019
05G61=00 20
05061=0025
05G61=00248
05Q61=0029

G5061=0032
GH061-0035
G5061-0042
05046 10043
G5061-0045

See introduction to this section for ordering information




Model 5061A
Replaceable Parts

Table 6-1. Replaceable Parts, 5061A W/O Option

Reference o
Designation HP Part Number| Oty Description Mfr Part Number

G504L=004b BRACKET 050610040
0EQAL-2020 DOOR:FRONT QBO6)=2020
Q%Q&1=-2032 BRACKET 3 MDUNT (50461=2032
05061=-2037 BRACKET=TUBE 05051~2037
a5061=-2038 ApACERIOPERATIONAL AMPLIFIER 50612038

0504 1=2041 COVER:YOP Q8061=2041
Q0e]=-2042 BAR:OOOR TO CLOGK O6CGE1=2062
(B061=2042 GUIDE:DOCR TO CLOCK 05061~2043
05061=2044 LOCK:D00R TO CLOCK 0506104
05041=2045 PLATEZLEFY 05061-2045

08061 =6060 CABLE ASSYIMATH D5061=50 60
05061=6Q b4 CABLE AS5Y:PANEL 05061~-40664
RB061=606T CABLE ASSYaPANEL 050614667

See introduction to this section for erdering information
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Table 6-2. Option 002 Replaceable Parts

g st i b

Mode! 5061A
Replaceable Parts

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Number

OPTION 002

QOFT.00%2
MISC
PARTS

BT1
Ch
DEl

H2ER10D

AZCR1L
AZCR12Z
AZCR13
AZCRL A
B2CR1S

AZCAL4
AZCRLT
AZLRER
AZGRLS
aZCRZQ

A2CR2Y
A2CR22
AZLR23
A2CR24
AELRES

AZCREE
A2CR2T
AZCRER
AZLRED
AZCRAD

AZLRIL
AZCR3A2
A2ICYL
azicz
A2IC3

AZICH
AZILS
AZICS
A2ICT
AZICE

ARICY
AELL LY
AzICiY
AZKL
AZOL

G53061=6075
05061-0014
05061=0021
05061=0024

G506)1-a&27
1420=G053
0180=00+4T
21%0=0025
1450-0114

1854-00G7
A540-0487
1200-0087
1200-0092
3101-012%
05061-6019

0150=0093
0160=0127
0140=0127
01800106
0100=-0113

0150=0121
0180=0113
01500093
0160=0127
OL40=0 234

0l80=0}1é
0180=0117
0180=0106
0180=01046
oL&0-Q127
{160-3875
190L=-0029
1701-002%
1901-0029
1901-0029
19020041

1901-0029
1501=0029
19¢1~0029
1901=0029
1902=3214

1502-004)
1902=3290
1902=00%1
1710=30146
1910=0014

1910=0016
1902=0523
19Q1=0040
L902-00%1
1910=-0016

191000} &
1910=0016
1910=-001&
1910=0016
1910-0014

1910-00L&
19 0=0014
L910=0014
LF01-0040
1901=-0040

15301=0040
1901-0040
182003156
15620=0329
1820=0329

1aan-gost
1BZ0—-0329
1820=-0080
1820~0084
16820=-00%4%

18200074
LBZ0-0094
1800094
G490-04 75
1654=000%

I o

bt e o

Pl BB e e e

=

TABLE &2, GPFTION 002

STANDBY POWER SUPPLY (OFTION 0023
BRACKET SCARACITOR

PARELILEFT

BRACKET s BATTERY

GASKETZBATVERY

BATTERT:24 V 2.3A

CiFRD ELECT 500 UF 75vDCw
LANP=INCANDESCENT 28.0V Q.04 AMPS
LAMPHOLDER s AMBER LENS

TETR:51 NPN

IMSULATOR:TSTR FOR TO-8 CASE
CLAMP { TRANS LETOR

BUSHING TRANZISTOR
SWITCHIPUSHBUTTON 5PST

BOARD ASSY!BAYTERY CHARCER

Cifxo CER 0.01 UF +80—20% 100VDCW
C:FND CER 1.0 uF 20% 25VDCw

C:FXD CER 1.0 UF 20X 25YDCKW

CrFXD ELECT &0 UF Z0X GVDCH

C:FAD ELECT TA 100UF +20=15T 30VOCHW

CiFXD CER 0.1 UF +BO=24X 50VDCW
CiFXD ELECT TA 100UF +20=15% 30VOCKW
CiFXD CER 0.4) UF +80~20% 10OVDCH
C:PxD CER 3.0 UF 20X 25VOCW

CiFAD MICA 500 PF 1%

CiFRD ELECT 6.8 UF 0K 35VDGW
C=FXD ELECT 2.7 UF 10% 35VDCHW
C:FXD ELECT &0 UF 20% &VDCHW
C=FRED ELECT 60 UF 20X &YDCW
CiFRD CER 1.0 UF 20T Z5YDCW
C:FAD 22 PF 200VDG
DIODE:SILICON 600 PIV
DIODE:SILICON 600 PIV
DIODE:SILICON G0R PLY¥
PIDOEsSILICON 500 PIY
GLO0E s BREAKBIMN B.11Y

DIQCE:SELICON 600 PIV
DIGDE: SILICON 00 Flv
DIODE:SILILON &00 PIV
DIODEISILICON 400 PIV
DIODE BREAKDOWN:LG.2V 2T

DIGDE :BREAKDOWN 5.11V 5X

GIODE BREAKDOMN:SILICON 31.6V 5T
DIODE: BREAKDOWN 5.11¥ 5%
DIODEzGE 60 WIV

DIODEsGE 60 WIV

CIODE:GE &40 WIV
DIODE:ZENER 169V ZMA
QIOGErSILICON 50 MA 30 WY
DIODErBREAKGONN 5.11V 5%
DIOCETGE &0 WIV

QIODE:GE Ah wiv
CIOBE:GE &0 W1V
DIGDEXGE &0 WIV
DIODESGE &0 WIV
DIODEIGE &0 WIV

DIQDEZGE &0 WIV
BIOLDETGE &0 WlV
DIODESGE &0 WIV
QIDDErSILICON 50 MA 30 WV
DIODEISILICON 50 MA 30 WY

DIGDESSILICON 50 MA 30 WV
LIOOESSILICON 90 MA A0 WY
ENTEGRATED CIRCUIT

ICITTL DECADE COUNTER 5 MHZI MIN.
IC3TTL DECADE COUNTER 5 MHZI MIN.

1CaRTL GATE QUAD 2-INPT

IC3TTL DECADE TOUNTER 5 MHI MIN.
ICzRTL GATE QUAD 2=1NPT

ICzDTL QUAL 4=INPUT GATE {EXPANDABLE)
IC:DTL QUAER 2=INPUT GATE

ICI0TL QUAD Z-INFUT GATE
ICIRTL QUAD I-IMPUT GavE
ICE0TL QUAD Z-INPUT GATE
RELAY:DPDT 28V Za
TSTR:51 WPN

0EO&)-50T5
05661-00L4
05061=0G0621
H50E1-0028

QBLAL-G02T
TYPE MP GO7TH
032445 DFP
327

ROL=85=F 3=000

INLYOL
293233
BFul3uA
495334 ]
3101-0124
G5061-GULn

801«K800011
GC13C5=CML
SC13C 5=CHL
QL80=-010G%
109D10TCE030T2

SC50B15=CHL
10%D107€203072
601=KB00011
SC13C 5=CML
OL40=0234%

1500685890358 2=DY5
0LBG=0117
0180=-0196%
01846=0105
SCL3C5-CML

1901=002%
1901=-00249
19013029
199130249
5210939-38

190}=a029
1901=002%
1941-00249
19G1=00249
1502=3214%

SZ10939=98
1902=329¢
SZ10%3998
131000l e
1910=0014

1910=0GQ1 0
1202~-08%s
FoGinas
5110939=98
19100014

1910=0014%
1910=001%
19143014
15100015
19p=a01s

1910=00146
1910=0014
1910=-0015
FoGioee
FOGLORH

FOGLOE8R
FDOGLOGA
1820=03175
18200329
1820=-032%

1820=~0080
182003529
182¢-(aan
SCHYOOFK
SCEIIFK

SCH903PK
SCH90Q3PK
S5C6903PK
LEA=2C=24B
ZNTQ8

See introduction to this scetion for ordering information




Model 5061A
Replaceable Parts

Table 6=2. Option 002 Replaceable Parts

Referenceé 1p part Number| Qty Description Mfr Part Number
Designation

Azaz 1855=0010 TaTR:5I ENZL4E
AZQ2 1854=0005 . TETR:5I KPN ZNTRA
AZQe 1854=0005 TSTR:*5I NFM aNTOR
AZO5 1854=0005 TSTR:5I HPN ZNTHA
AZgh 1854=0005 TETRSI WPN ZNTGH

AZRT 1554=003% TETR*5I NPN ANIO53
ARQE 1853=-0041 THTRISE PRP{SELECYED FROM 2ZN1132Z) 1853-0001
A209 1854~00045 T5TRiSI HPN 2NTOB
A2Q10 18540029 TATR:SL NAN 2N305%3
42011 1a84=-0039 TETRISI NPN ZNIC53

AZQ12 1884=-0003 TETRISL HWPN ENTOR
ARGl3 1855=0027 TSTR:SI ZHZLLT
Ajal4 1B54=003% TSTR:5I NPN ZNAE3
A2015 1854=0005 TSTR2 51 NPN ANTOB
A2Q14 LASA-0GS TSTRi5I NPN 2NTOR

AZOLT 1854=000% TETR:51 NPM anTa8
A20138 1854~0008 TSTRISI NPN ZNT08
A2019 18540003 TSTRISI WPN{SELEGTED FROM 2N1711) 1854=0003
A2g20 LAS4=0003 TSTRT5I MPN(ZELECTED FROM 2N1711) 1 854=0003
AZQ2] 1855=-0010 T5VR:5I ' N2 &b

Ly L 1854=0005 TSTR:SI NPN ENTO8
AZGld3 1855=0010 TSTR:S1 FLF
A2Q24 1854=000% TSTR:51 NPN ZNTo8
A2025 18%54=0003 TSTR=5I MPMISELECYTED FROM IN1711) ) 854=04003
AZQRE 18%54=0003 TSTR:5I MNPNUSELECTED FROM ZINITI1L] 1454=-0003

Agrl 0757=0924 R:PXG MET FLM 1K OHM 7% 1/8W 07870524
A2R2 0le4=0013 R3FXD MET DX 56 OHM 5% 2u Q744=0013
AZRE 07570938 RiFAD FLM 3.9% OHM 2% )78 Q78T=0938
AZRE Lt F1 RIFAD FLM l.JK (HM 2% L/6W 0757=-0%28
A2RES QIST=0924 RIFXD MET FLM 1K QHM 2% i/8W 0787=0%24

AZRE Q757=-0%07 RzFXD FLM 200 OHM 2T 1/8M 075 1=-0907
AZRT LTET-0982 RIFXD FLR LAk OHM 2% 1/8W A757=-0952
AZRB 075 T~0938 RIFXD FLR 3.9K OHM 2T 1/8W 0157T=0938
AZRS OT57T=0486 R:FXD MET FLM TSOK OHW L¥ L/8W aTsT-0408
A2R10 G757=-0936 REFED FLM 3.9K OHM ZX L/708 OTST=0%38

bLERil DIST=0924 R:FXD MET FLM 1K OHM 2I 1/78HW OTS=0%24
AZR12Z QTAT-0942 RIFXD FLM 39K OMM 2% 1/8W 1 015T=-0%62
AIRL3 GT47=-099% RIFXD FLM Z0K OHM 2% 1/04 QI5T=-0955
AZR14 GIsT-093l RIFAD FLM ZK DOHM ZX 1/8MW 47A7-0931
AZRL5 GTET-0931 RIFXD FLM ZK DHM X 1/8u QT87=-0931

AZRléE 2100=-1T69 R:VAR WW 5O OHM 5X TYPE H 1MW Z100=-1769
AZRLIT QTAR=-0043 RaFXD MET 0X 1400 OHW 5X 1/2W 07158=-0063
AZRLS QTET=0924 RIFXD MET FLM 1K OHM 2X 1784 DT5T=0924
AZALT Q7870833 B: FXQ FLM 24K OHM 2% 1/9W 0767-0833

AZRZD ATE7T-09 24 . RIFAD MEY FLM 1% OHM 2X 1/8W Q757=0924

AZR2l 0TS T=0700 RIFXD MET FLM 100 OHM ZX 1/8W QT87=-0904
AZR22 GTET-00%95 RIFXD MET FLM 58 On4 2% ]/8W QT51=0896
A2ZR23 075 1=0938 ReFX0 FLM 2.5% UMM 21X L/iw Q757=0938
AZRZ& OT8T-0924 RIFX0 MET FLM LK OHW 2% 1/8W ATET=0%24
AJR2E QTT=0900 RrFXD MET FLM 100 DHM ZX L/BMW 435-0900

AZR2& DTST=0924 RIFXD MET FLH 1K OHM EX 1/78W FIsT-0aad
AZR2T QTaT=0938 RIiFXD FLM 2.5K UHM 2E 1/6W 0757=-0938
AZR2E 078T=034b RiFXD MET FLA L0 OHN 1X 1/6W 0T5T=034b
LZR29 0757=0931 RiFXD FLM 2K OHM 2I 1/6HW CT5T=0%31
AZR3I0 QTFT=09 24 R:FXD MET FLM 1K OHW Z% L/oW Q18T 094

A2R3] DYFT=09238 R2FXD FLM 3.9K OHM 2X L/8W O78T=-0538
AZRBZ O07AT=0924 RiFXD MET FLA LK OHM 2% 1/8W 0T5T=0%24
A2R3D Q75T=092% RIFXD MET FLM LK GHM 2% L/EW D75T=-0924
AZR3IA 075 T=-0931 R:FED FLM 2K DHM 2T 1/8M aTsT=-0931
AZRAE OT57=0948 RsFXD FLK LOK OHM 2T 1/78MW ATST=-0R48

AZR34 075T=0%31 ReFXED FLK 2K OHM 2X 1/8W QIST=C0731
AZRAT DIST-0%4E0 R:FXD FLM 10K OHM EX 1/8W WIAT+ (948
AZR38 QS T=038 R:FXD FLM 3.9K OHM IX L/ 47570938
AZRID QYET-0%ie RIFXD MET FLM 1K OHN 2% l/8W 07870904
AZR40 QFET-0952 RTFXD FLM 15K DOHM ZX 1/BW QT5T=0953

AQR&L 0767-0933 R: FXD FLM 2.4K OHM 2% 1/8W 07574833

AZR4Z DIFT=-090% R:FXD FLM 240 OHM ZX L/oW G167-0909
AQR&S G5 T=0948 RIFXD FLM 10K OHM 2% 1/4W 0810944
AdRb4 0757=0%31 RIFXD FLH 2¢ OHM 2X 1/8W 015T=-i931
BaAnk 075 7=-0907 RIFXD FLM 200 OHM 2% 1/8W TFIST-0907

AZRAb GTET=0331 RIFXD FLK 2F OHM 2X L1/oa G15T=-0931
A2RST 075T=04B6 RiFX0 MET FLM 750K OHM 1X L/&W 0T5TF=0486
AZR&GH D757=092% ReFXD MET FLM LK OHM 2% 1/8W Q18 Y=irags
AZR&T OT57=0948 RIFXD FLM 10K OHM ZX 1/0MW GYEF-pasa
AZREBG OT5T=0721 R:FXD 2K DHH ZX 17B8W oTaT-(931

See introduetion to this section for ordering information
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Model 5061 A
Replaceable Parts

Table 6~2. Option 002 Replaceable Parts

Referance . ]
Designation HP Part Number] Oty Description Mfr Part Numbher

AZRGL QIS T=0486 REFXD MET FLM TS50K OHM 1Z L/8W QYET=0484
AZRAEZ G757-0931 R2FXD FLM 2K OHM 2% /84 07870931
A2R53 a187-q9qv RIFXD FLM 200 0HM 2T L/BMW GI8T--0907
ARG ar5T-095g RIFXD FLM 15K (HM ZX 1/8W 0767=Q952
AZAGS 07670932 R: FAD FLM 24K QHM 2% 1/BW 07570822

AZRB& 075%-gosz RIFXD FLM 15K OHM 23 1/78W ars¥-nasz
A2RST 015 T=0948 RIFXD FLM 10K OMM X L/70MW 075T=059448
AZr#3 0757-n933 RIFXD FLM 3.9% OHM 2% 1/84W 0757T-0%3y
A2R59 0757=091T REFXD FLM 510 OHM X 1/0M 0757=0917
AZR&D OTET-09%2 RIFXD FLM Y5KE CHM ZT 1/BW 078704942

AZREL DIST=0933 RIFXD FLM 2,4 DHM 2T 1/4W 0y87-0933
A2REZ QTET- el RIFAD FLH 5.1K OHM ZX L/8NW 075T=094]
AZREZ 078T-0%52 RIFID FLM S.4K QHM 2% 1/8M 07874943
AZRES 0764—0Q012 RIFAD MET OX 56 DHM SX 2w 07840012
AZSCAY LAB4=-0070 SWITCHESC SI PheR 3NBL

AgsLRE 1884-0070 SWITCH:SC 51 PNPN ELER)
ALTE} 2110-0274 FUSEI3A 276003

See introduction to this section for ordering information




Model 5061A

Replaceable Parts

Tahle 6-3. Option 001 Replaceable Parts

Reference
Dasignation

HP Part Number

Oty

Description

Mfr Part Number

Al
OPTION 001

05061=6074

}250-0102
1290-00346
L390~0144

180al-0022
 DS06)-0024
05061=2023
080416011
05061=6034

05061=6061
05061=6062
05061=6068
05061=6069
05D6L=6071

05061=6080

05041~-6011

QA-0004
G5041=0011
05461=0012

05041=0013
05061=0037
D506 1=-20i6

A351

A%52
LE ]
Asal
ASALCL
ABALG2

ASALCH
ASALGH
ASALCH
ASALLs
ASALLT

ASALCH
ASALCY
ASALCLO
ASALL1L
ASALLLE

ASALL1R
ABALICLA
ABALCLS
ABALC) S
ABALCLT

ABALELD
AJALCLY
ASALCRL
ASALCRZ
ASALCRZ

ABALCRA
ASALCRS
ASALLRG
ASALCRT
ASALCRE

ABALCRS

ASALLRLD
ASALLALL
ABALCRY2Z
ABALCRLS

ABALCRLA
ASALLRLS
ASALILL
ASALJST
ABALIR

ASAlJ3
ASALJ4
ASATLI,
ASALal
ASAlog

A5ALO3
ASALGH
ASALDS
ASALOG
A5A15T

05061=2027
3101=-0052

3101=-1157
3L01=-00532
DY061-E0LE
OLAD=00%T
Q1800097

0160=0142
0150=0094
D150~0098
0180-0498
0180=-0058

o18g=-0lL?
9180=-0117
OL50-0093
a180=-0117
OL40=-0Z03

0160=0127
o180-0L17
0160=01T4
Glag-olls
QLA0=0053

) B:Redelel )}
0180-0632
| 1%01=0040
1901=-0410
1901=-0410

19010028
Lpl—ho2n
1901-0028
1201-0028
1942-3193

1501-H040
190 1=-0040
100 2=0554
190 Z-054%4
L0 2~ 50

19020554
1901=00%0
1820=-0313
1250=-0257
1250-0287

1250=-0247
1250=-0257
B100-1630
1864-0613
18640613

1653=0001
18540003
1854=0020
1854=0003
LA54=0005

e

N ol ol el e al ad

P b b B

TABLE &=3, OPTION QO1

p1GiTar nIViner a%%y
CORNECTER: 8RE
FASTENER:STUD RECEIVER
FASTENER:PANEL, BALL STUD

PANEL tCENTER

PANEL :LEFT

PLATETLEFT

MODULATOR ASSY:DIGITAL BIVIDER
COVER3A35Y TOP

CABLE ASSY:IFREQUENCY DIVIDER
CABLE AS5Y:DIGITAL DIVIDER
CABLE ASSY:OIGITAL DIVIDER
CABLE AS5Y:0IGITAL DIVIDER
CABLE ASSYICLOCK

"CLOCK ASSY:OPT O1=03

MODULE ASSY:DIGITAL DIVIDER
BUSHING=SNAP Q.250" 10
CHASSI5z0IGITAL O
COVERIDIGITAL OIVIDER

BRACKET :OkGYTAL DIVIDER
BRACKET 2GUARD
PLATEZEND

PLATE:END
SWITCHiPUSHBUTTON SPST

SWITCH:PUSHBUTTON 5SPODT
SWlTCHIPUSHBUTTON 5P3T

BOARD ASSY:POWER SUPPLY
CiEMD TANT. 47 UF 10X 35VOCW
CiFRD TAWT. 47 UF 10% 36YDCHW

‘CiFXD MY 0.022 UF 10X ZOQVOLW

CiFXD CER 0.05 UF +B0-20% 100OVDCW
CiFXD CER 0405 UF +30—20% 100¥DCW
LiFAD ELECT 100 UF ZOX ZOVDLH
CiFXD ELECT 100 UF ZOX 20VDLW

CiFRD ELECT 2.7 UF 10X 3%vOCH
C:FX0 ELECY 2.7 U& 10X 3SVDLW
CIFXD CER Q.01 UF +230=101 100VOOCW
CZFXD ELECY 2.7 LF 160 35VDCW
CiFXD MiCA 30 PF 5%

CIFX0D CER 1.0 UF 20T 25VDCW

LIFXD ELECT 2.7 UF 10K 35vOCH
C:FXD CER Q47 UF +BO—20% 25VDLW
GCiFMD ELECT 5.5 UF 10% J6WDCH
CiFXD CER Q.01 UF +50-20% 100VDCW

CiFD ELECT 100 UF 0¥ 2ovOCH
CIF¥D CER 6.8 UF 20% RSVDOW
LIODE:SILICON 50 MA 30 WV
DIODE=SILICON 100 PIV 3 AMP IN&GT20
DIGDEsSILICAON 100 PIV 3 AMP LM&YID

GIODE:STLICON O.75A 4O0PLV
OIODETSILICON Q.754 4O0PLV
DIODE:SILICON Q-75A #00PIV
OIODEZSILICON O.TBA 40OPIV
DIODE DREAKDDWN:13.3V 6X

OIODE:SILICON 50 MA 30 WY
DIDDE:ZILICON 50 MA 30 Wy
DIDDE BREAKODOWN:1QV W
DIGBE BREAKDOWNZI1OV 1M
BIOOE BREAKDDWNILOY 1W

DIOLE BREAKDOWNILIOY 1W
DIODEZSEILICON 50 MA 30 WV
ICIDTL R5/JK CLOCKED F/F
COMNEGTOR:AF S0 OHM PC AQUNT
CONKECTOR:RF 50 OHM PL MOUNT

CONNECTORZRF 50 OHM PL MOUNT
LONNECTORERF 50 DHM FL MOUNT
COILIFXD AF 51 UH

TSTRISI NPN

TSTR251 NPN

T5TR=31 PNP{SELECTED FROM ZM113z2)
TETR:51 NPNASELECTED FROM 2N1T11}
TSTR:25I NPN
T5TR:50 NPN(SELECTED FROM ZN1TLL)
TETR:5I KeN

aspsl.&0T4
1250=0102
C=15663=017-24
PlOl=52%

05061=0022
05061=0024
QS06L-20Z3
05061=-4911
Q5061=-50 34

05061=5061
05061-5062
Q505 1=-4)44
050a1-4089
050616071

o5GAL1-E085
Qigel=4011
SB=R5T=4

05061=0011
050610012

05051~0013
D5061-0037
05042-2026
Q50612027
961 LESS HWD

105-108

61 LESS HWD
NE0A)=b6QL5
15004 T X903 552=0Y 5
15004 TENI03552=075

192PRE392=PTS
Ta

1500167X002052=-DY5
15001 0TX002052=-DY5

Q184-0117
£)80=-0117
Al=Kaoo0ll
Gl80=-0117
01450=-0203

SC1ACS=CHL
aLec-0117
SC11B75-CHL
1500685X3035682=DY 5
801-K200011

130010THA02052=-DY S
D3 RAGE2836M
FOG)OBA

1H4T2E

IN4T20

SR1358=-9
SR1358=9
5R1336-9
5R)358—9
L9aG2=3193

FOG1083
FDG1088
1902=0554
L1702-0584
L9020 554

LF02-0854
FOGLDOB

1820~-0313
1250-025%
1280=-0287

1250~-0287
1Z50+0R57
B100-1630
18540613
18040613

1853=-0091
1454=0003
1854~0020
18540003
ZMTRA

See introduction to this.section for ordering information
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Model 5061A
Replaceable Parts

Table 6-3. Option 001 Replaceable Parts

Reference |.p ot Number Oty Description Mfr Part Number
Dasignation

ASALOR 1B54~0035 T5TR251 NPN La84—Qnas
ASALDS 1854-00349 TETRIS] NON 203053
LELYL 18540039 T5TR151 NPN 2N3D53
AFA1011 L854=0005 TSTRISI NPN ZNTOB
ASAL1QL2 1354=0005 TSTR:E] NWPK INTOS

ASAIRL DIST-0942 RIFED FLM S,66 OHM 2T )/8W QTET~ORH2
ASALRZ 07570900 RIFXD MET FLM 00 DHW 23 176W 0757-0949
ASALRZ Q787-a2g0 RIFAD MET FLM 10O OHM 2% 1/8W 075T=8%00
ASALRA Q757=089% RiFXD FLM 55 OMH 2% 1/8MW 0757=0594
ASALRS 0757=092% RIFXD FLM 1.6K OHM 2X 1/78W 0T5T=092%

ASALRG PIRI-09L4 R2FXD FLH 390 OHM 2% 1/&W QTET-g4914
ASALIRTY 07570990 RIFXD MET FLM 100 DHM 2% 1/8W 4757T=0900
ASAYRE OT5T-0%00 RIFXD MET FLK 100 OHM ZX L/8wW OT5T-0%aQ
AALRY eT87-0344 RIFXD MET FLM L0 QHM L1E 1/8W 0757~ 0348
ASALRLG 75T« 0968 RIFXD FLM 10K OHM X L/foMW G75T=0%48

ASALRIL Q78T 4 RIFXD FLM 390 pHM 2X 1/8W O75T=0%914
ASALRLZ Q787-0900 BaFAD MET FLM 0O QHM 2% 170M 0T57=0404
ASALRLY 2100=1T73 REVAR WW 1K OHM 5E TYFE H 1W 2100=1773
ASALRL 4 QTST=0346 RiFKD MET FLM LG OWH 1% 178w QT5T=0044
AJALIRLS 0TET=0907 RZFXD FLM 200 OHM 2% 1/8M OT5T=0%0T

ASALRLG OT5T=0920 RiFXD FLM 680 OHM 23X 1/8W 076T=04920
ASALAYLT O757=0920 RiFXD FLM &80 OHM 2T 178MW G767=0920
ASALRLA 075 7=0900 RiFXQ MET FLM LOO DHWM 2% 1786 Q757=0900
ASALRLY 0753 T=0907 RFXD FLM 200 DHM 2% 1/B8w C757=0%07
ASALRZO QT5T=0907 RIFAD FLM 200 OHHM 2X L/ 84 G5 T=0507

ASALIR2) QI5T=0931 RIFXD FLM 2 OHM 2X 1/8w GF5T=0931
ASAlRZR a78T-Q93l FeFAD FLM gk CHM 23 1/78W 0757-0931
AJAIRZD 07870924 RIFKD MET FLM ix GHM ZX 1/84W 0757T=04924
ASALRI& 076709 ¢4 RIFXD MET FLM 1% OHM 2X 1/8W 0T157=0924
ASALR2S 078T=0920 RiFKD FLM &B0 OHM 2X L/8M QT5T=0920

ASAlRza 075 T=0%20 RIFXD FLM 680G OHM 23 1/6W OTST=0%924
ASALTY 2100-3244 8 TRANSFORMER 9100=2448
ASALTZ2 05061=560140 TRANSFORMER 050461=8010
ASA2 05061-6014 BUARD ASSYIMASTER CLOGK 05061=6014
ASAZLL Q150=0121 C:FX0 CER 0.1 UF +80-=20% S0¥DCW SC508I5=CHL

ASARC2 0L 300093 C2FXD CER 0.01 YF +80—20% 100VDCH A01=KBOOG1E
A5A2CA 9160-0127 CEiFXD CER 1.0 UF 20% 5YDLW SC13C5=CML
ASAZCH OL40=-0180 C:iFXD MICA 2000 PF 2% D140=0180
45AZC5 Ql50=0121 CIFKD CER Q.1 UF +B0=20% SOVDLH SCE0BI 5=CHL
ASARCE 0L 40=0234 LiFXD MICA SO0 PF 11X 0l40=0234

ASAZCT 01605196 C2FED MICA 2&PF 3K 200VDCW ROMABC240438
ASA2CA 0140=0234 CiFXO MICA S00 PF \X 0140=0234
ASAICY 0121-0)08 CiVAR CER 9=35 PF PO 0121=0105
ASA2CLO ' Q160-0342 ¢ C:FXD MICA B0O PF &%
ASAZCYY G150=-0G093 CifXQ CER 0-01 UF +80—2Z0% 100YDCW BOL=KB00011

Asazclz O] A0—-0202 CIEXD MLCA 15 PP 4% S00VDCW G140=-0202
A542CL3 QL40=0202 LEFXR NICA 15 PF 5% SOOVOCW Qtad-0Z02
AGAZCRY 1901=-0040 DIGOEZSELICON 50 MA BO WY FOGi088
ABAZCRD 15G1-0040 DIODE:SELICON %Q M4 30 WY FOGLOBA
ABAZCRD 1902~004% OLODE BREAKDOWNL T .5V 1902=0084

ASAQCRY 1901=0040 DIODE:SILICON S0 ma 30 FDGL1O88
ASAZCAS 1901=0040 DIODESSILICON 50 MA 3 FOGLO06
ASAZCRE 19010040 DICCEZSILICON 50 MA 3D FBG1088
ASA2CRT 1901=0040 DIODE:SILICON 50 MA 30 FOGluel
ASAZCRE LFO1=0040 DIOOE:SILECON 50 30 . FoGlage

ASAZCRY 19050440 OIODE:SILLICON 50 30 FDE1088
ASAZCRLO 1320 1=00440 DIODE:SILYLON 50 30 FOGloas
ABAZCRLL 1901~0040 DIODE:SIL]ICON %0 30 FOGLGAS
ASAZICL L820-0580 ICsDIGITAL 1820=-0G580
ASAZIC2 18Z0=05 80 1C:0LGITAL 1820-0%80

ASAZICY 1820~-0580 IC:DEGITAL JEd-guen
ASAZRICA 18200094 IC:DTL QUAD Z-LINPUT GATE SCH0TPN
ABAZICS 1820=-0004 IC:0TL QUAD 2Z=-INPUT GATE SGAMIFK
ABazile 1820-Q3z29 IC:TTL DECADE GCOUNTER 5 MHZ MIN. L520=0324%
ASAZICT 1820-Q3az9 IC:TTL DECADE COUNTER MHZ WIN. 1820=03249

5
ASAZICE 1820=6G32% IC:TYL DECADE COUNTER 5 MHX MIN. LB20-032R29
hEAZTEY 1830-0229 IC:TTL DECADE GRAUNTER 5 MHZ MIN- 1820=0329
ASAQILLD 1830-0az9 1CITTL DECADE COUNTER $ MHZI MIN. 1820=-032%
ASAZIC)1 1820-0329 TCaTTL DECARE COUNTER % MHI MIN, 1820-032%
ASAZIC12 1820-0088 IC10TL DUAL 4=INPUT GATE {EXFANDABLE) SCHT00PK

ABAZICLA LB20=0086 IG:0TL QUAL 4=INPUT GATE (EXPANDABLE} SCAS00PK
ABAZICLA 1820=0086 IC:DTL BUAL A—INPUT GATE (EXPANDABLE) SCETO0PK
ASAZLL B9100-1830 COILEXD RF B1 UH 8100-1830
ASAZL2 -8140-0137 COIL:FXD RF 1000 UH 5% 140-0137
ASAzL3 B100-1830 COIL:FXD RF 51 UH $100-1630

Sec tntroduetion to this seetion for ordering information




Model 5061A
Replaceable Parts

Table 6-3. Option 001 Replaceable Parts

Reference [.o part Number

Oty Description

Mfr Part Number

Designation

ASAZEL 10545=000%
ABAZOR2 18%4=0005
ASAZQD 1854=0009%
ASA204 1854=000%
ASAZQS 1854=0009

ASAZOD 1854=0009
ASAZQT 185 4=0009
ASAZRL 0757=-03924
ASAZRE QTST=0%4h
ASAZR3 DT5T=048

ASAZR 4 OT5T=092%
ASAZRS 0757=0900
ASARRG 0757=0%00
ASAZRY 075 7=0924
ASAZRE CT57=0%900

ASAZRS 0T57=0924
AEAZRLD o7s - 090
ASAZRLL DTS7=0924
AsAzRl} DTET-0924
ASAZRLD O7s¥=-093L

ASA2RL 4 073T=0943
ASAZRLE Q757=0948
ASARRLE QTST-D5%hE
ABAZRLT QriT=0%24
ASAZRL1E aT87T=0917

ASAZRLY 0T57=09321
ASAZREQ OT57=0972
ASAZRE)L OIST=0N2e
ASAZRER o1ST-0938
ASAZREZ OTST=092%

ASBZRD 4 0757=0%00
ASAZR2A QTET-(0924
ABAZR 24 0757=0931
ABAZRZT QVET- 0946
ASAZRzD QYsT- 0948

BSAZRZS O0757=0931
ABAZR 30 Q187-0931
ASAZRIL 0787-0931
RUAZRIZ 0747=0wal
ADAZRIS QTET=073L

ASAZRI4 0757=0931
ASAPRIS 0757T=0731
ASAZRAG Q¥sT-0%351
ASAZRBT 0T8T=0931
ASAZR3O G75T=0931

ASAZR3I? LTET=0931
ASAZRLD oYsT-Qusl
ABAZRAL QI57-0931
ASAZR42 GTET=0931
AGAZR43 : 0787=0931

ABAZR W4 QYIT-093)
ASAZR4S G16T=0%231
ASAZR 4O 0T5T=0931
ASAZTL 0506)=-8005
ASAZT2 05061=-000%

ASAZAY) 1200-0159
ASAZY1 0410=0012
ASAZ 050461=6013
ASA3 05061=2024
ASABLL N40-0198

ABAICE 0140+0191
ABA3CH D140-19%
ASABLRL 1910=-0016
ASAICRZ 1910=0016
ASA3CR3 1914=0016

ASAZCR4 1910=0016
ABAACAE 19L0-30ls
ASAICRE L9 L3014
ASAMRT 1910=0016
ASAICRE 1910=0016

ASAILR? 1910=-0016
ASAICRLO 1910=-0016
AS83CALL 1910=001&
ASARLRLE 1910=001&
ASABCRL3 1910=-001&

TETR=5I NPN
TSTR:51 NPN
T3TRIST MNEH
T5TR:S]L NPN
T5TR25T NPN

T3TRIEL NPN

TSTR:5I NFN

RIFXD MET FLM 1K OQHM X i/8W
RifXD FLM B.2¥ OHM 2X 1/5MW
RiFAD FLM 10K OHM 2% 1/BW

RIFXD MET FLM 1K OHM 2% 2/8W
REFXD MWET FLM 100 OMW ZX L/BMW
RiFXD MET FLM 100 DM Z% 1/0W
RIFKD FLM 680 DHM 2% 1/8W
RiFXD MET FLM 100 OHM 2% 1/8W

RiFXl MET FLM LK OHM 2% J1/8d

RIEXD MET FLM 10O OHM XX L/8BW
R:FXD MET FLM 1K GOHm 2X 1/78W

R2FXD MET FLM i¥ DHH 23 1784

RIFXD ZK OHM ZE 1/8W

RIFXD 10K OHM 2X 1/8W
RIFXD 10K OHM 3% 1/78M
RIFAD 10K QHM 2% L/8W
REFXD FLM 1k OHM 2% 1/8HW
f=FXD 510 OHM 2T 1/6W

R FX0 IX DHM 2X 178w
RI1FXD 100K OHM 2X 1/8M
RiFXD FLM 1K QHM 23X 1/8W
R:FXD 3.9K DHM 21 L/EW
RIF XD FLW 1K QHM 2X 1/8W

RzFXD FLM 100 OHM ZX% L/8W
REFXD FLM LK CHM 2% 1/8W
RIFXD 2K OHM 2% 1L/8W
REFXD 10K (HM 2X 1/8W
R:FXD 10K OHM 23X 1/8e

RIFXD QHM i/ Eu
REFXD HHM 1786
R:FXD UHM 1784
feFXD OHM 1/84
RIFXD OHM 1784

RiFxD OHM 173w
RiFXD FLH OHM L/aM
RiFXD FLM OHM 1/8W
R:FXD FLM MM L/8HW
R:FAD FLM OHM 17840

R:FXD FLM i) 178
R:FAD FLM OHmM L/BuW
R:FXD FLM OHM 78
R:FXD FLM OHM 1784
R:FXD FLM {HM 176W

R:FXD FLM QHM 178n
RIFXD FLM OHH 1/8W
RIFXD FLM K OHM 1/6W
TRANSFORMER ¢ L MHZ=4MHI
TRANSFORMER : SYNC

CRYSTAL HOLGER

CRYSTAL: IMC +/=D.00L1%
BOARD ASSYSPRESET CLOCK
CONNECTOR:E PIN

CiFXD MICA 200 PF 5%

C:FXD MICA 56 PF 5% 300VDCW
C:FXD MICA 200 PF 5%

DIODE:GE &0 WIV

DIDDEGE &0 WIV

DIODE:GE &0 WEY

DIDCEIGE 60 WIV
CIODEIGE 60 WIV
DIODEZIGE &0 W1V
DIODEIGE &0 WiV
CIQDE:GE &0 WIV

DIQDE:GE &0 WEV
DIQDEIGE &0 WIV
DIODE:GE 60 WIV
DIQQEZGE &0 WIV
CIODE:GE

2ZNTO8
ZNT08
ZNTO?
ZNTY
ZNTOLS

ZNTO9
ZNTO9
0157=0924
DI5T=09456
0757T=0948

015T=092%
078705900
0757=0900
075T=0920
a751=0904

GTET=0924
0757=0900
0757=0924
QTS T=0924
OT5T=0931

GTAT=0048
Q15T=094
0157=0948
0757=0925
Q750317

DTS- 331
ATET=-a972
0F57T=0924%
Q75T=-0923
OF5T=0924

0757=0900
075T=0924%
A75T=0931
OTST=0948
Q757=0%43

0767=0931
0757=-0%31
0TS T=0%51
0757=0931
OT57T=0%31

pI57=0951
U76T=0931
025T=0931
0757T=0331
0257=0%231

OT57=0931
DF8T-0931
Q7sT=09581
475T=0921
UIST=0931

07571=0931
075T-C931
Q75T-0%5L
D5061~2009
05041+800%

12006169
aBe
0S041-4413
OBD&1 2024
RDM1BF201J3C

ADHLSES&GS G0V
RDM16F201J3C
LFl0—qblé
191000158

U1 -0ulé

L914-0a16
L910=0016
1910~C00L6&
1910001 d
L9 4=0414

1%10=-0016
14510=0016
15910=001%
1910=001&
1910=-0014
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Model 5061A
Replaceable Parta

Table 6-3. Option 001 Replaceable Parts

Reference .
Designation HP Part Number| Oty Description | Mfr Part Number

ASADLRLG 19100016 BIQDEIGE &0 wly 19100016
ASAICRLS 1910=G01 & DIOOEZGE 60 WIV 1910-041&
ASAJCRLE 1910~00L4 DIDDE:GE &0 WIV i910-0016
AGA3CKET 196 1-0040 DIDDEZSILICON 5D MA 3D Wy FOG1Q8E
ASAMCKLB 19010040 DIODE:SILACON 50 MA 30 wy FOG1088

AGAICRLS 191lo-001é DIQREzGE &0 Wiv 14910~0016
ASA3CRZ0 1910=-001a DIODESGE &0 wiv 1910-001&
AYAZLREL 1910=00is DIPPESGE &0 Wiv 1893,0-0016
ASA3CRZZ 1910=001 8 DIDDE:GE &0 WiV 1910=0a16
A5A3CRZ3 1910=0016 DIDDEIGE &0 MIV 1910=6016

A5&3CRRG 1910=0014 DIDDE:GE &Q WiV 1910=0016
ABAICRZS 1910=001a OIDNEZGE 60 wWiv 19100014
ASANR2E 171Q=0414 DIODEZGE 40 Wl 1910=0014
4543101 LAZO=0094 IC:DTL QUAD 2=INPUT GATE SCH0FPK
45A3TCZ LAZ0=0094 IC:0TL, QUAD 2=INPUT GATE SCHEQ03PK

ASARICS 18i0-0329 IC:TTL DECADE COUNTER £ NHZ 1820=0i2%
ASABICH 1320-03z29 IC1TTL BECADE COUNTER MHL 1a20=0329
ASARICS 18i0-0329 IC:TTL DECADE COUNTER 5 MHZ 1820=-0329
ASARICH 1826-032%9 ICITTE DECARQE COUNTER MHZ 18200329
ASAIICT 1820-0329 ICITTL DECADE COUNTER 5 MHI LAE-0329

5
5
5
&

A5A31CH LB20=0329 IC:TTL DECADE COUNTER % MMZ 1820=0229
ASARICY 1820-0080 ICIATL GATE QUAD Z=IMPT 1820=0080
ASAIICIO 1820-0080 TCIRTL GATE QUWAD 2=INPT 1829-0080
ASABICY) L820-0080 TCIRTL GATE QuaD P=INPT 18200080
ASA3IC12 18200088 IC40TL DUAL 4=INPUT GATE [EXPANDABLE) SC6900PK

ASA3ICLA 1820-0%80 TCDIGITAL 1820-0nag
ABAIICLS 1820=0%580 ICiDIGITAL 1820=04080
ASARICLE 1B20-0580 IC:DIGIT AL 1830=0580
ASASICEY 1BZ0-0080 IC:RTL GATE QUAD 2=INPT 452g~00489
454341 LE35—0009 T3TR=81 NPFN INTDD

ASARQ2 18%4—0009 T5TR=25I NPN 24709
ABAZQ3 LAS4-a0a9 TSTRI5I NPN 2NTO0%
ASAZUG 1854=000% TSTR:5I NPH INTOR
ASA305 1354=0009 TSTR:ST MPN ZNTO®
ASA306 L8%4-000% T5TR:51 NPN ZNTOT

A543Q7 1B54=000% TETR:5! NPN ZHTO9
ASA3Q8 1854-000% TATRISI NPN 2ZNTO9
ASAZQ9 18840007 T5TRES1 NPN 2NT0%
AGARQLO 1854—0009 T5TRI51 NPN 2NT0S
ABAZQLY 1554=~0009 TETRZST NPN ZNTO9

A5A340)2 18540009 T5TR:S1 NPN 2NT05
A5AQL3 1854=000% TETR=51 NPN 2NTOS
ASASOL A 1354=0003 TSTRIST NPNISELECTED FROM ZNI711] 18%=0003
ASazglrs 1854=000% TSTRz51 NPN 2ZNTQ9
LELEDS Q757=0%31 RIFXD FLM 2K OHM 23X 1/8W DTST=0%931

ASAZRZ 0787-0931 R:FXD FLM 2K OMWM ZI 1/BW 0757=0951
ASA3R3 Q757=0%928 RIFXD FLM 1.5K DHM 2X 1/8W QIST=0928
ASAIRG Q757=0928 RIFXD FLM 1.5K DHM 2% 1/8W QIsT=0928
ASA3RE 0757=0935 RIFAD FLM 3K OHM 2% 1/BW OTET=0935
ASAIRE QI5T=0231 REIFXD FLM ZK OHM 2% 1/8W GTHI~0931

ASA3IRT 0757=0%3] RIFXD FLM 2K OHM IX 1/BW oYS7-09a1
ASAZRY 0TS 7T-0951 RIFXD FLM ZK QHM 2% 1/8w 0757=-0G53}
ASAIRT 0757-09z8 RIFXD FLM 1.5K OWH ZX 1/8W OT57=0928
ASAIRLO QT5T=0%z8 R:FAD FLM 1.5K {INM X 1/8W 0I5T=0926
ASAIRIL 0757=093% RIEXD FLM 3K OHM XX 1/8BW oV8T-0Ras

LELELS ¥ 0570931 RIFXD FLM ZK DHM Z% 1/8W 0757=0931
AGAIRLS 075T=0%31 RIFXD FLM 2K OHM X 1/8W Q7ST=0901
ASA3RLA 0T57=0931 R2FXD FLM ZK OHM 2% 1/8W GTE-0R31
ASAIRLE OTET-0928 RiFXD FLM 2.5K OHM 22X 2/8w 0757-4928
ASA3RL & QIGT=0928 RIFXD FiM 15K DHM 22X 1/8W 0757-g928

ASAZRLT Q75 T=0935 REFXD FLM 3K OdM 2% L/8W Q75878938
ASAIRLE 6757-0921 REFXD FLM 2K OHM ZX 1/78W 075T=0931
ASAJRLY 415 7-0931 RIFXD FLM 2K QHM ZX 176w 0757=093)
ASAZRZO oT5T-0%31 REFAD FLM 2K OMM 2% L/GMW QI5T=003)
ARAJRZ] OT5T=09Zu RIFXD FLM 1.5K OHM 2% 1/8W QTI5T=-09248

ASARR2Z 0747-0928 RIFXD FLM 1.5K 0OHM 32X 1/70W aTsT=-0928
ABA3RZ3 DT5T=0935 R:FXD FLM 3K OHM 2% /8w 0IST=0935
ASA3ZRZ4 G757=0931 R=FXD FLM ZK DHM 2T 1/8w Q¥E1=0931
ASA3RZS QT57=0931 RIFXD FLM ZX OHM 2X 1/8W a7T87-0931
AEAARZA Q75T=0931 R=FX0 FLM ZK OHM 2% 1/8Bu aTET-4931

ASAZRZT OT5T=0928 RIFED FLM 1,56 OMM 32X 1/8W 018 T-Q928
ASA3RZR OIS T-0%28 RIFXD FLM 1.5K OHM 2T 1/8uW ATET-0Y2R
Adadngo DIST=0935 RIFAD FLM 3K OHM 2X 1/8W Q75T~093%
45A3R 3D 0I5 7T-0931 RIFXD FLM 2K UHM 23X LrfaW Q75T=0(9351
ASAZRYY 07%7-q931 RIFXD FLM 2k OHM ZX 1/5W Q75T=0%931

See introduction to this section for ordering information




Model 5061A
Replaceable Parts

“Table 6-3. Option 001 Replaceable Parts

Reference - :
Designation HP Part Number] Qty Description Mifr Part Number

ABADRI2 a757=0931 RzFXD 2K OHM 2% /8 0751=0931
ASAIRZA G475 T=0722 RIFKE 1.5K QHM 2X 1/6W 0757=0928
ASAIRAY oT5T-098 RiFXD 1.5K QHM 2% 1/78M 0757=09Z8
ASAIRBS oTsd-093l RIFXD 2K QHM 2X 1/8M Q7570931
ASABRIS Q75 T=09351 RIFXD 2K QHM XX L/8W aT57-0931

ASAZRAT 075T=0931 R:FXD ZK OHM 2% 1/8HW Q757=-0931
ABAIRIE 0757=0931 R2FXD ZK OWM 2% L/HW QIET=0931
ASAIRAD Q737-0924 R:FXD FLM 1K OMM 2% 1/73W 0757=092%
ASADBR4D oT8T-0%3]) RFXD ZK OHM 2% 1/8MW O757=0931
ASAJRSL oTsT-0%31 RaFED ZK OHM 2X 1/56W Q7810951

ASADR 42 QT87T=0917 R:FXD %10 OHH 23 1L/8W Q7EY-63LT
ABAIR43E O7571=0748 RIFXD 10K OpM 2% 1/8W OTE7=0948
ASAAR Y 075 7=-0984 RIFXD FLM 1K DHM 2T 1/6W 0757=C24
ASABRSGS OTST- 0324 RIEKD FLM 1K QHM 2% 1/8W 0I57=-092%
ASAIRSGE OT5T=0948 RiFKD 10K QHM &X 1/6W 075 T=0%44

ASAIRGT aFST=09E% RIFXD FLM 1K GHMm 2% 1/0W 0T57=Q924
ASAIR4E 01570924 RiFXD FLM 1K OHM 2% L/8W DI5T=0984
AGAIR&T QTS5 T=0%24 Ra£XD FLM LK (HM 2% 1/8W 0T5T=09%4
ASABRSD oTET-0917 RIFXD 510 0OHH 2T 1/9W OTET+QOLT
ABAARSL 07510924 RaFXD FLM 1K OWHM 2% 178H DIBT=R924

ABAIRS2 D75T=0924 RIFXQ FLM LK OQHM 2% 1/78W QI57=0924
ASA3IREA LTET=0524 R:FXD MET FLM LK OHM ZX 1/8W Q78710924
ASA3RSH oTs7-0917 RIFEMD FLM 51t OHM 2T 1/78W OTET-0937
ASADIRES 078T-0924 R:PFXD MET FLM LK OHM ZX 1/8W QTBT-Q824
ASABRSE Q7870924 RzFXD MET FLM 1K OHM ZX 1L/& Q1870924

ASAZRST Q787948 R:FXD FLM 10K OHM 23 1/78W 075 T~ 0948
ABASRES GT5T=0%24 R=FXD MET ELM 1K OHM 2% L/BW OT5T=0924%
ABAARSY Q7570938 RiFX{) FLM 3.94 GHM 2X 1/8W G975 T=0524
ABAZRG0 07570931 RZFXD FLM 2K QHM 2% 1/0W Q757=0931
A5AIREL QTEY-O924 RiFXO MET FLM }K OHM 2T 1/BW 0757=0924

ASADRS2 QTET=0924 R:EXD MET FLM LK OHM ZX L/BW Q7570924
A%A3S]L 3100=-2061 SHITCHI THOMBWHEEL 3L00=2061
ABA4 D5061=6033 BOARD ASSY:SWITCH GaRa1=-5032
ASAAHCL Q140=0176 Caifxp MICA 100 FF i 0L40=0176
ASARLE Q1zZL-0425 C:iVAR MICA 70 Ta 350 PF L75vDCW TELELG-T

ASAAICL 1820=031% INTEGRATED GIRLUIT 1820=-0315%
AfALQL 18 84=0005 TETR:E] NFH ZNTU3

A%AGNY QI57=0948 R:FXD FLM 1OK OWM 2% 1/EM QTET-Co%E
AdSA&R2 QT57=092% RIFXD MET FLH LK OHM ZX 1/DK Q1870924
ASAGR A QTAT=0%31 RIFAD FLM 2K DHM 2% 1/8MW Q7ET- G931

ASAS DEQGl-aQl2 BUARD ASSY1INTERCONNELT ION 05061-6012
AsaSXAL Q806]1=-2025 COWNECTOR=12 PIN 0%0&1-2025
ASASKAZ QEQ41=202% CONNECTOR:l2 PEN 05062025
a%a8KAY 50&1=2025 CONNECTOR: 12 PIN REQA)=2025
LBABNAL 05061=2025 COKNECTOR:12 PFIN ofpa)r-2025

See introduction to this section for ordering information
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Table 6-4. Manufacturera Code List

|
i A A MM ST

Model 5061A
Replaceable Parts

MANUFACTURER NAME

NOOM/F DESCRIPTION FOR THES MFG NUMBER
UsS-A, COMMON

MC €Iy EBLECTRONICS LN,

SANGAMOD ELECTRIC COLPICKENS DIV.

ALLEN ARADLEY CD.
LITTON TNDUSTRIES INC,
TRW SEMICONDUCTOR [NC,

(USECO)

TEXAS INSTRUMENTS INC. SEMICONDUCTOR GCOMPONENTS DIV.

FERROXCUBE CNRPE.

AMPHENOL CORP.

RCA SOLID STATE £ RECEIVING TURE DIV.
HUDSON TOOL E DYIE (0.

GuEw Cla SEMTCONDUCTOR PROD. DEFT.
ARRNWy HART £ HEGEMAN ELFCT. CO.

N M/F DESCRIPTION FOR THIS MFG NUMBER
ESSEX WIRE CORP, &£ CABLE DIV.

MOTOROLA SEMICONDUCTOR PRODLINC.
RAYCHEM CORP.

TRANSISTOR ELECTRONICS CORP,
FAIRCHILY CAMERA £ INST. CORP,
NO M/F DESCRIPTION FOR THIS MFG NUMBER
ND M/F DESCRIPTION FOR THIS MFG NUMBER
GuEs CN. MINTATURE LAMP DEPT.

N0 M/F DESCRIPTION FOR THTS MFS NUMBER
NATTONAL SEMECONDUCTOR CORP,

GULTON IND. INC, DATA SYSTEM DIV,
THERMALLQY CN.

CORNELL DUBLIER ELECT. DIV.FEDERAL PACIFIC ELECT. CO.

ELECTRO-CURE INC.

MICON ELECTRONICS INC,
ELFCTRA/MIDLAND CORP,
HEWLETT=FACKARD CO. CORPORATE HQ

HEYMAN MFG. C(.

STANWYCK COIL PROD.
MUTER CNe THE
SPRAGUE ELECTRIC C0,
BFLOEN CORP,
RUSEMANN MFG, 0IV. MC GRAW-EDISON CO,
CHICAGD CONDEMSER CORP.

IYT CANNON ELECT. INC.

CINCH MFG. €O, DIV TRW INC.

ELECTRO MOTIVE MFEG. (O, INC.

FRIE TECHNOLOGICAL PROD. INC,

BECKMAN ENST. INC. HELIPOT DIV.
INTERNATIONAL RESTSTANCE CO. INC.
LITTELFUSE TINC.

MILLER Ja.W. CO.

CINCH MONADNOCK MILLS DIv.
TINNERMAN PROD. INC.
ELECTRONILC TNDUSTRIES ASSOCIATION

WINCHESTER ELECTRONICS DI1V. LITTOMN IND. INC.
SPERTI FARADAY INC. COOPER HEWITT ELECT,. (0.
ATRCO SPFER FLECT., COMP,

SWITCHCRAFT INC.

BENDIX CORP. ELECTRIC PDWER DIV.

TRW CAPACIYDR DIV,

NQ M/F DESCRIPTION FOR THIS MFG NUMBER

RADIOD MATERTALS CO.

NO M/F DESCRIPTION FOR THIS MFG NUMBER
AUGAT INC.

1TT GREMAR INC.

SOUTHCG INC,

VITRAMON INC .

A.P.M, HEXSEAL CURP.

SEALECTRO CORP,

ENTRRNATIONAL ELECT. RESEARCH CORP.
CELEVAN ELECTRONICS CORP.

RRANSON CORP,

LTN.

TRW INC,

SEMICONDUCTOR DIV.

DIV.

ADDRESS

ANY SUPPLIER OF U.5.A.
MY, HOLLY SPRINGS, PA.
PICKENS, S5.C.
MILWAUKEE, WIS
BEVERLY HILLS,
LAWNBDALE, CALIF.
DALLAS, TEX.
SAUGERTIES,
BRDADVIEW,
SOMERVTILLE,
NEWARK y N..J.
SYRACUSEs NaY.
HARTFORD,y CONN.

CALIF.

NaY.
ILL.
Neda

ANAHE My CALIF.
PHOENTIXs ARXI.

MENLD PARK, CALIF.
MINNEAPOL IS, MINN.,
MOUNTAIN VIEW, CALIF.

CLEVELAND, OHIO

DANRBURY, CONN,
ALBUQUERQUE y NaM.

DALLAS, TEX.

NEWARK, N.J.

SAN GABRIEL, CALIF,

GARDEN CITY LONG IS5+ N.Y.
MINERAL WELLS, TEX.

YOUR NEAREST HP QFFICE

KENILWORTH HNa.J.

HAWKSBURY ONTARIO,
CHICAZD, ILL.

N+ ADAMS, MASS,
CHICAGG, ILL.

ST. LOUIS, MD.
CHYCAGO, ILL.

LGS ANGELESs CALIF.
ELK GROVE VILLAGE,
WILLIMANTIC, CONNG
ERIE, PA.
FULLERTON, CALIF.
PHILADELPHIA, PA,
DES PLAINES, [EL.
COMPTON, CALIF.
CITY OF INDUSTRY,
CLEVELANDs OQHIQ
WASHINGTON D.C.
OAKVILLE, CONN,
HOBOKENs NaJda

OU BOIS, PA.
CHICAGDY TLL.
EATONTOWNy Nad.
OGALLALA, NEBR.

CAMADA

Ll

CHICAGO, ILL.
ATTLEBORD, MASS,
WOBURN, MASS.
LESTER: PA.

R IDGEPORT, CONM.
ENGLEWODD MNade
MAMARONECK , N.Y.
BURRANK, CALIF.
E. AURORA, N.Y.
DENNVILLEy NalJa




Model 5061A

SECTION VII

NOT USED

For backdating information go to Appendix 1 at the back
of this manual.
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Model 5061A
Circuit Diagrams

SECTION vill
CIRCUIT DIAGRAMS

8-1. GENERAL

&2, This section contains the block, wiring, schematic,
waveforms, and component location diagrams for the
Model 3061A including Time Standard Option 001 and
Standhy Power Supply Option 002,

8-3. REFERENCE DESIGNATORS

84, The reference designation system used for identifying
assemblies and components is dlustrated in Figure 81, The
Reference Designation Index on cach figure (except block
and wiring diagrams) lists the components shown in the
schematic diagram portion of that figure. Complete parts
"descriptions are given in Section VI of this manual.




Model 5061A
Circuit Diagrams

Figure 8-1,

Schematic Diagram Notes

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 LINE GROUND

CIRCUIT COMMON GROUND

TEST POINT

"AND'™ GATE

"OR' GATE

WAVEFCRMS SHOWN ARE TYPICAL

SWITCH DESIGNATIONS

A3S51BR(2-1/2}

SWITCH S1 WITHIN ASSEMBLY A3

END WAFER FROM FRONT
{A=18T, ETC)

REAR OF WAFER
IF=FRONTY

TERMINAL LOCATION {2}}
VIEWED FROM FRONT)

REFERENCE DESIGNATIONS

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

ASSEMBLY
AZ5
AZBAI
NO PREFIX

Assembly Stk. ¥o.
fincludes A25A!

Assembiv
Number

Assembly
Name

ABBREVIATION

i

—_—
|
Rectifrer -

{2 mounted on

(05100-6031)

RECTIFIER ASSY

COMPLETE DESCRIPTION

AZ5CH
AZSA1CRI
J3

Assembly Series No.
fused to decument

Asgembly) changes)

OWER SUPPLY ASS’?(OSIOO*G_O_O?]ﬂEmES 30

i e _I
}3 not mounted

Assembly A25

Numbers rndicaie
Pins of [2 \

Assembiy
Parl of 425

GRI

I on Assembiy A25

WHT-ORN-GY =\ RED I“f +6,3v

»

8 +6.3V supplicd

Termiaal

L)
3
Transformer /i/
}

Connector A25XA!

Yumbers Pin Numbers

:m _I-Lc, %ﬁol i“up{ts)

from }3 1o Pin 6§
of Pt on
Assembly A5

BLK




Fig. -2 Sh* s0FS
Model 50681A

€ 1v/em, .1 us/em ® .05V/cm, .1 us/em © 1v/em, .1 us/em
500 Term, at scope 5082 Term, at scope

Q. 5V/em, |1 us/cm O J2V/em, .05 us/cm p .5V/em, .2 ms/em
Synth. time scale 0366 ©oat J17 (3-4)

©:2vem, .2 ms/cm € 20mV/cm, 5 ms/cmOSC o 5V/cm, 5 ms/cm
at .J16 (6-7) FREQ X10-10 set to 300. ~ MODE to LOOP QPEN
MODE to LOOP OPEN O5C FREQ x10-Wat 300

@ 1v/em, 5 ms/em @.2vem, 5 ms/em
MODE to LOGP EN
O3C FREQ X100 at 300

P

®5v/cm, 2 ms/em @ .05v/cm, 5 ms/em ® .05V/cm, 2 ms/em
! MODE to LOOF OFEN
' OBC on cesiwm peak

5061A: Normal operation unless noted, Oscilloscope: DC coupled,




e e
LMz 08
(o) s>
BEEI
[rr=yFron) S, J1% _

BO34E o) | ,§< S0 [
[z s 4 | @

R j OVEN

L MRz B > . SYNTHESZER | 1Z.63..MHz CONTROLLER
(] > G
NLS .

JHIZ)

100KH

SYNTHESIZER CHECK

FREQUENGY
GIVIDER -,
w

OFTION Of

CLOCK JE
MOVEMENT

J2

FOMHZ

MULTIPLER GOMAE

A3 137wz 3IMCD
DIGY

Jt
DIVI&LH 050 FREQUENCY ]
AS
+/SVOE

SMH; A7Hz MOD FREQ
- 2|

TN iy e
JI F X ] ET.

Ry R2
Dpp iy 2500 T IR8K

e

|57 Hz
OSCRLATCR
®/0 a8

[5-Y4 - H

TRI TR?

AMPLIFIER: - g

SO
- é
8313 ATR R
E‘EFC E R 1200 ! SHORT -m
56

oo RE¥* oe
/_ DBC cowTROL OPERATIONAL 1ZM By
' JE

@ ™ @ 1000

SMhz FILTER} [ coarsg |

5*

S [ consTaNT]
1EK TIME CONSTANT

Mz ===
(FONTROL,

NOTE

# R& QPTION 004 C3. DELETED
2 4M £2xi0-12
2.0M 2T0.3% 10712
LOM 3704 X 10712
400% 4 TO.5% 10712
¥ % FACTORY BELECT




vl o O | C e it Tt

JYNTHESIZER CHECK
JI5

OVEN +ISONVDC =2500V0E POWER
CONTROLLER SUPPLY SUPPLY REGUILATOR
Al Al8 Al ik ]

ol L) |5 & TG

HOT WIRE (ONMIZER JiTUL2.5,4) T T ST

THERMISTOR JI6ts 7 W

OVER POWER JI7iE JITIPE) > o

B

AlTIRIZ)
R = —— == 66.2K

9,192.63,. .MH,

90MHz 3772 MOD. JI7IRN 1

SEN L L &

13702 3 e | | o s

C FIELD

T
—i NB[E}

Ji6 (5]

374 B 137TH

ZEEMAN fggga *
MOD NEYT @

LF colL CONTINUGUS

ATTER QPERATION

(FOR OFT.
004 ONLY }

I l
137 Mz

QSCILLATOR
FfO a8

GAIN
TRy TR @

O
ERROR PHASE J3 13T a4
> AC AMPLIFIER
PETECTOR pi

1§
Rl s s Tt + M o M+ ‘*rl:t}d "“‘J;'

=¥l Thp ag TEST
At ~ M6

i LONG
B J4 ERROR /6
- Sl TesT

% [T consTART] 00
(13

g A0

=14 ]

CONTROUL VOLTAGE

C3: DELETED




Flq f-4

_ Section VII
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Figure 8-2. Block Diagram
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Top Internal and Front Panel

Figure 8-3.
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FROM
AllJI{15, 16}

FROM
&ldi 1T, 18}

FROM
Lirgt-di]

FROM
AIT (29)

FROM
AllJIGH

AIZPI8
BRN

FROM Al (4} !
- 2500 V00 |
POWER SUPPLY|

DEGAUSSING COIL OPT QCM- ONLY 1

FlNB Gd H

| FROM AIG(5)
l + IS0 V0L
PDWER SUPFLY
I

AI2PIT

HEATER

BRN-WHT

HEATER

S r—.':SM-—«.

BLK

GROUND

G

L.F. GOIL

CFIELD

&

THERMISTOR

ELECTRON' MULTIPLIER

wIiT TO AL G
—

v,

HOT WIRE 1ONIZER ORN..

.M. REGUL
St RETURN
TO AIB{5)

ORN FROM

Az ORN=WHT!

HOT WIRE: IONIZER
CESIUM ‘
BEAM

TuBE SIGNAL

AlLJHED

FROM
ALLS(EE)

.

GROUND BLW

FROM
ALJI{22}

[

12,65 MHz

HAF VI
FROM

c AIT{38)
l WHT =

= RED

€2
WaG

=3

Al
SYNTHESIZER

SYMTHESIZER CHECK

WHT -
GRN

SYNTH
TEST POINT
AT {TPT)

* 25V To JIV
FROM

AlT(al

SMAz
FROM
Al3J1
BUFFER

WHT - RED - BLU

H
WHT -BRN

W-R

A& w23 J

HARMONIC TEST sNPUT
GENERATOR 1 TEEMAN
- |

WHT=
RED

AiT(SB)

N -
90 Mhz M
AMTUD

ms(‘}—_L
+/a?v'(m < " [t

+/8. 7Y
FROM
AlT44)

RED

L2
WHT = 5a A
rEw BK

p17(54)  BRN

a%
MULTIPLIER

AIT(33)
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o @3(c). Scope sync from negative slope
at TR1. H=.2 usec/dlv, V= 1V/div
pulee on right is first pulse into
divider after preset (A + 1),

€ 1C6(12), Scope internal sync on nega-
tive slope. Qutput of preset divider
chain with 1C3(12) shorted to chassis,
H=.2 ms/div, V = 1V/div.

€ 1C4(10). Normal operation,
H=.5 psec/div, V =1V/div.

€ 1C3(8). 1V/IC4 not operating.
H = 1 usec/div, V = 1V/div.

@ Q3(c). H=.2 psec/div, Vv =1V/div
input pulses to divider with input gate
disabled (RS or IC3(12) shorted to
chassis),

O strobe line @IC4(7) Normal oper-
ation. H =.35 psec/div, V = 1V/div.

0 TP1l, Normal oﬁération.
H=.5 usec/div, V =1V/div.

© iC3(8). Normal dperation,
H= 0.1 xsec/div, V=1V/div.
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Figure 8-7. Synthesizer Assembly Al, Component Locator
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Fig5. &4,
Section vl 775 0AS | Model 50614

Circuit Diagrams

@ 1V/em, .5 us/em

.1 us/em @ 2v/em, .1 ps/cm @ 2v/em, .1 ps/em
AlY] disconnected © AlY1 disconnected

e I

@ 1v/em, 2 ps/em € .5V/cm, 2 ms/em @ 0.5V/em, .1 us/cm
Phase loop locked Phase loop not locked

\ﬂfﬁqpﬁﬂﬂﬁﬁﬁf
U_Jvauvvabx

@ 1iv/em, .1 us/em

5061A: Normal operation unless noted, Oscillogcope: DC coupled
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NOTES

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

UNLESS OTHERWISE INDICATED:
RESISTANCE: IN OHMS;
CAPACITANCE IN PICOFARADS;
INDUCTANCE: IN MICROHENRIES

ASTERISK (%) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

. PROTECTIVE RELAY KI OPENS IF

BATTERY VOLTAGE DECREASES BELOW
21 vVDC

REFERENCE DESIGNATIONS

NO
PREFIX A2 AT

aTI
c4 Ci~-1I5
CRi-32
0s3
1ICi-n
Kt

@ Ql-26
-64
s8 SCRI,2
TPI-6

0506 ~-0-6

(1] 2V/¢im, 2 sec/em

5061A: 15KQ resistor connected between
A2TP1 and A2TP2. External power
disconnected BATTERY light on or

flashing.
Oscilloscope: DC coupled
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Go to step B,
[ Table 5-4
Check CON- - QFF
TINUOUS ;
'_ COPERATION' Obgerve CONTROL

light ON  on meter & turn
Alarm Light orp COARSE O8C.
adjust 1/8 turn.
Meter should
respond & reach
tnew reading in 4
to 7 sec,

HRecheck ALAEM Obzerve CONTROL
light. If aff, an meter & turn
— > 15— wait 20 sec & ~— COARSE 0SC adjust |
press LOGIC 1/8 turn . CONTROL meter
RESET button ' maves 4 ¢orres,

' amount ;
TURN ON " he
BEAM 1 normal— Check 2nd HAR-_| Adjust LOOP GAIN

| 5 —
tunes OK MONIC on meter 15 i::z ti';dD?‘Z‘?MDNIC

orFE Troubleshoat
— "0'""= Check MQD switch *‘ } Phase Detector
l_ Asgy AB
oN NO

Check Phase De-
tector mod output
at ABJE should be Check Beam Tube
80 to 300 mV p-p. output at ATP1
‘ YES f{or 274 Hz 10 mV
or greater (Fig.
5-2 (’ ), Note:

de couple oscil-
loscope and be
sure BEAM I

is peaked.
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Go to step B,
I Table 5-4
ack CON- QFF
JUOUSs

'ERATION Qbserve CONTROL

CONTROL on
meter moves a
corres, ameunt
& stops

System OK

ht ON  on meter & turn
COARSE Q5C.

L adjust 1/8 turn.
Meter should

respond & reach

new reading in 4
to 7 sec.

|
Meter does not
respond, pegs
immed. or moves

slowly to full geal
v to tull €318 g et MODE switch

Adjust 03C X10-10

for approx. 2 Vde

at A8J1, Checkvoltage
at Control jack on

rear panel after setting
MODE switch {o OPER,

Voltage ch?nges
{rom appro.
+1, 6V to -1.6V

Set MODE switc
to LOOP OFEN

& buck to OPER

= 10V or no chan

Voltage changi

Voltage slowly

to LOOF OFEN;

peak BEAM I

with OSC COARSE
I control, Measure

de voltage at ABJ1
CONTROL meter while moving O5C
[MOVES A Corres. %1010 sontrol
amaount from 200 ta 300,

moves to 10V

serve CONTROL
meter & turn

| 'ARBE OSC adjust
iturn

Check fundamental
channel & light
control ckts on
Logic Assy Ald

Voltage does
not change-

Leave OSC X10-10
control set to
— 2 300 & check
waveform at
ATS6

No signal

Troubleshoot

l_ Phase Detector Siznal similar
NQ

Assy AB to Figure 8-2
:ck Phase De-
tor mod output
\BJS should be
to 300 mV p-p.

Check Beam Tube
agutput at ATP1
YES for 274 Hz 10 mV

I ar greater (Fiz, NO

a-2 o ). Note:

dc couple osgil-
loseope and be
sure BEAM I

is peaked,

Check cabling and
connections between
ABT3 & A3T1, Trouble-
shoot phase mod. cki
in Mult, Assy Ad.
Troubieshoot AC
[ Amplifier Assy A’
Cheek signal at A772, NO
Shouwld be 274 Hz

{Figure 8-2 9). YES
I—Check cabling between

YE3

AT & Ald assemblies,
Troubleshoot 2nd Harm.
Ampl, on Al4d Assy,
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Section VIII
Circuit Diagrams

Set MODE switch
to LOOP OPEN
& back to QPER,

Cheeck Op. Ampl,
Assy A, Check C2
& C3, Check AR to
A9 cable.

; Adjust OSC X10-10 Valtage does not

FBystem OK for approx, 2 Vdc *z 10V or no change change o goes
at ABJL Checkvoltage to 10V immed.

at Control jack on

rear pahel after setting

MODE switch to OPER,

Voltage changes Voltage changing
from approx.
*D n 5 ?1. Gv LQ —1, BV
P%;“Q;ﬁh Voltage slowly Check cable

EAM T moves to =10V YE'S between AS & AIQ

j sc coarse S

. Measure we—=———=x NG
age at ABJ1 t__Check CONTROL

ol il oving QSC meter circuit
‘ ‘ Y control
100 to 300,

~— OK=-—Replace Osc,
‘ Asgsy A10

i Voltage does Troubleshoot AC
‘ not ¢change Ampl. Assy AT

Leave 05C X10-1° No signal
control set to
—— « 300 & check
waveform at Signal aimilar
ATIG to Figure §-2

Troubleshoot Phase
Detector Assy A

:: Troubleshont AC
Amplifier Assv AT

B | Check cabling between
MitAT & Ald assemblies.
| Troubleshoot 2nd Harm,
§ Ampl. oan Ald Assy,

\

BEAM I: Normai
§-57




Beam 11 Higr
NSAHT o

BEAM I too
high meter pegs

Check electron
mull. voltage
at A19(3) should
be voltage indi-
cated on beam
tube decal +

10, 000 (=, 256V}

Remove AC-DC e
power from Instru=-
metit, Remove beam
tube piug P16, Meas,
thermister resistance

__between Pin 9 &
ground. Should ke
approx. value indi-
cated on beam tube
decal, Replace P16
& reconnect ac
power,

correct

o off

Adjust voltage Para,
5-186. I voltage
won't adjust, trouble-
| shoot electron

Resistance
correct

Resistance
incorrect
‘

Resistance
= 0or oo

mult, regulator ckt.
on Al Assy & elecs
tron mult. return

line from beam tube,

Meas. Vp - Vy

\
Para, 5-164

Troubleshoot
cesium oven
control ckt. &
interconnecting
cables

Check J16 or
P16 for short
or apen

Cheek connections
between A1S &
Al19 agsemblies




Blirween Pin 9 &

e Resistance
ove AC-DC correct
er {rom instru-
pt, Remove beam
be plup P16, Meas,
prmister resistance
Resistance
bund. Should be incorrect
birox, value indi-
jed on beam tube
al. Replace P16
reconnect ue

Ve,

Resistance
=00r ==

fhust voltape Para,
B§, If voitage

o't adjust, trouble-
ot electron

lt. regulator ckt.
PA1D Assy & elec-
bn mult, return

e from beam tube,

Check BEAM I
meter Zero by
removing ATP1

— * 1 —& observing
meter in BEAM I
position. Adjust
if necessary.

Remove J17 &
nieagsyre re-
sistance between
Pins 1 & 3,
should be approx
. A9 ohms

Meag, Vg -V,
Vp
Para. 5-164

Troubleshoot
cesium oven
control clt, &
interconnecting
cables

Check J16 or

P16 for short OK —=Raplace cesium:

Section VII
Circuit Diagrams

‘Reset LOOP GAIN
& BEAM I meter
Para. 5-195 & 5-106

‘Check wiring of J17=——

Resistance
incorrect

Fesistance
correect

Check P17 & J17,
| __'check continuity

'between P17 &
‘Assy AT

OK

or open beam tube-w

Check connections -
between A15 &

Al9 assemblies

Replace A19 Assy

BEAM I: High

8-59




BEAM 1. Low
Sht Sor 3

Check C5 OVEN

Re & d
e e - - metering circuit

power from S061A;
remove Plug PLG;
measure thermistor
resistance between
Pin 2 & grd; should
be approx value ih- -
ves dicated on beam tube No
deeal; replace P16
g;;?: ::315';_ & reconnect power. I
Chack ac (0 Shoula e e & o
voltage at  be >|17- W e t;ercomw.ecting cables

A8 (4). .

Should be ¥ Bl s Troubleshoot ion :

6 e 4V, pump current Replace A10
No monitor on Al5

Check pwr . ' Yes

connection —-— O¥— Replace A1% Qheck d]c pwr to A10 —|

to AL8 No No

L Check wiring &
Connect 508 load ; Yes power supply
to AIGI3. Check ‘

ac valtage across Coonect 5082 load Check A3 to Al3
loﬂdo] * tu ASJS' Meazure ﬂable. TI'OI_.[*EI].ES]'K
BEAM I <35/ 45 ae voltage across buifer amplifier A
to low Check 5 MHz load; should be Yes

0- 10 meter {no similar too r—m_|

load) 35 /45 No
Check ION I | Troubleshoot A3 Check A1D to A3 ¢
PUMP 1 meter > 45/ 35 Check A3 output at l Troubleshost 5 M

Check A3JZ, Terminate 4.3V /< 3.5V isolatl ] b
»15  MULT with 502 coax load, —. solatlon ampl. ckif

meter Use RF Voltmeter.
35/:15 L35V /4.3V

. i
Check +3500V Remove Check A3 to Ad 'Check eable ok Return to HP
line for leakage A4P2. [— cable. Troubleshoot ‘con. A3& A4 for repair {Par, 3
Check No Synthesizer Assy Al

voltage

at A4P2; ‘ BEtAM I

should be Perfarm LF coil returns {0 patune Ad——will not retune
* 3 rms, cheek (para. 5-163) normal or

Y85 Observe BEAM I above

meter Troubleshoot beam current

: metering & ampl. circuits,

«Normal

an.nect ATPIL Current increases

to Hi Impedance

Verify iont pump DC Voltmeter

current w/HP 4235 Yes and repeat LF No change

where cahle enters Coil Check

beam tube N Check electron multiplier

Na . voltage at A19 (3}, Should
‘ be voltage indicated on

Check metering ckt. ) beam tube + 10, 000,

Replace beam tube
because of exceszive
ion pumpl curreant




o 1 1 by A

Beam ) oo
SH Do f3

Check de
voltage at
Al8 (4}

Should be l
.G to 4V.

Check
C3 OVEN ——
meter

Check
MULT
meter

| Check +3500V
line {or leakape

Verify ion pump
current w/HI 4288
where cable enters
beam fube

Remove ac & dc
power from 5061A;
remove Plug P16,
mezasure thermistor
resistance between
Pin 9 & grd; should
be approx value in-
vez dicated on beam tube
decal; replace P16

Check volt- & reconnect power.

age at Al5
{4); should

be = 17 3V, No

Yes Troubleshaot ion
pump current

N'O monitor on A15
Check pwr
connection —=OK=— Replace A18
to AlE

Connect 5082 load ] Yes
to A10J3. Check

ac voliage across
|
Checlt 5 MHz < 35/%45
meter (no
load)

= 45/ 38

35 /}45

Check A3 output at
A3J2. Terminate
with 50822 coax load.
Use RF Voltmeter,
35/45
Remr!we
A4P2,
Check
voltape
at Ad4¥F2;
should be
>3 rms,

Check A3 to Ad
cable. Troubleshoot
No Synthesizer Assy Al

Perform LF coil
check (para. 5-163)

Y&F  DOpserve BEAM I
tneter

_ returns to

Check C5 OVEN
metering circuit

No

Troubleshoot oven
control ckis. & in-
tereonnecting cables

I—Repla.cé AlD

Yes
Check dlc pwr to A10 —-|
Ne No

I_Chec}; wiring &
power supply

Connect 500 load
to A3J3, Measure
ac voltage aeross
load; should be Yes

similar too ;---—I
No

cable.

4,3V /< 5.5V

3.5V/4.9V

|
Check ¢ahle
con. A3 & A4

Return to HP

BEAM I

normal or — Retune A4—Will not retune
above -
Troubleshoot beam current
metering & ampl. circuits.

<Normal

Replace beam tube
because of excessive
ion pumpl current

Yes

No

Check metering ckt.

Connect ATPL Current increasés

to Hi Impedance .
-DC Voltrneter .

and repeat LF Mo change
Coll Check .

Check electron mulﬁplier
voltage at A19 (3}, Should

Check A3 to Al
‘Troubleshoot
buffer amplifier A13.

Troubleshoot A3 LChEQk Al0 to A3 cable.
Troubleshoot 5 MHz
isolation ampl. okt in A3,

for repair (Par, 5-67)

return A4 to HP
(para. =79

Measure dc {mass spectro-
meter) voltage on orn wire
of J17; should be between

8 & 18V (note voltage *)

ok

be voltage indicated on
beam tube + 10, 000.

i
>5% off

Adj. voltage, Para. 5-186)
If voltage will not adjust
troubleshoot electron
multiplier regulator ckt.
on AlS assy, Check Al5-
Al19 wiring.




Section VIO
Circuit Diagrams

L wiring &
i supply

K A3 to A13

.. Troubleshoot Go to 9
ptamplifier A13, P-
| Bearn I: High

;

ok
1 410 to A3 cable. Obszerve ac
| teshoot 5 MHz voltage hot
| ton ampl. ckt in A3 wire ionizer
| on orn, wire
at J1’i'o * waveform incorrect

i ::n :.?r}zgar 5.87) Troubleshoot A1l ckt. &

=" ' Attempt to maximize no change interconnecting cables. resiztance

‘ BEAM I by adj. A11R27 Check resistance of hot incorrect

‘ I BEAM I does not re- . wire ionizer at ping 1 & 3.

|0t retune return A¢ to HP spond, reset AIIRZTto Lo of P17, Should be approx .752.

{para. 3-8} ariginal voltage noted* increases — o to Step o

f current with adj, {Table 5-4) : Check wiring of P17.
clreuits, ok ‘ If ok replace tube.

Measure do (fnass spectro- voltage responds
- to control

meter) voltage on orn wire

of J17; should be between

8 & 18V (note voltage *) =18V /< 3V

" Ad. AllR2Y mass spec, voltage does Troubleshoot mass
@ while observing voliage. not respond spectrometer. Adjust
| Should change with con- to control cirenit in All assy.
troll setting i

|
5% off

Adj. voltagtla, Para. 5-186)
I voliage will not adjust
troublesheot elestron
multiplier regulator ckt.
on AlS assy. Cheeck A35-
AlY wiring.

OK—Replace A19

BEAM I: Low
86l




0 4 AT TAA A1 A W13 O A0 114 0 A1 s LA O YA AT

Model 5061 A
Manual Changes and Options

APPENDIX |
MANUAL CHANGES AND OPTIONS

1. MANUAL CHANGES

2. This manual applies directly to Model 5061A Cesium
Beam Frequency Standards with serial prefix 1428 A.

3. NEWER INSTRUMENTS

4. As instruments are improved, scrial prefixes above
1428A may be assigned. The manuals for these instruments
will be supplied with a manual change sheet containing the
required updating information, If the change sheet is missing,
contact the nearest Hewlett-Packard Sales and Service Office,

5. OLDER INSTRUMENTS

6. Table 1 in this appendix lists each assembly, its curremt
series number, earlier series numbers and the changes re-
quired to backdate the manual to the applicable assembly
series number, Table 1A also lists changes which apply to
the instrument mainframe only.

7. The instrument series prefix number indicates the highest
series number of the instrument mainframe and/or of one
or more sub-assemblies or modules used in the 5061A (ex-
cluding AlQ, 5 MHz Oscillator and A? BATTERY CHAR-

GER ASSEMBLY).

8. For instrument series numbers less than 1428 A, down to
and including 1204A, check the series numbers of the sub-
assemblies and modules and make the changes listed in
Appeéndix |, Table 1. For instruments series number 1132A
and below, make change number 53, THEN make the
changes listed in Appendix I, Table I.

9, OPTION 001 (Time Standard)

14,  Option 001 Time Standard: This option includes 2 24-
hr clock movement and switches to allow the clock move-
ment to be set to the nearest second. A one-pulse-per-second
output at front and rear panel BNC connectors is provided
by this option. An internal “sync’ button permits automatic
synchronization of the 1PPS output to an external ““sync”
pulse. By the use of six thumbwheel switches, the output
¢lock pulse is adjustable from | psec to 1 second with
respect to a reference pulse,

11. OPTION 002 (Standby Power Supply).

12, Option 002 Standby Power Supply: Standby power
capability for a minimum of 30 minutes (| hour typically)
is provided by an internal battery. Recharging of the
battery is sutomatic, through the use of a digital timing
system, A front panel lamp indicates when battery is being
used or fast-charged.

13. OPTION 003. Combines Option 001 and Option 002,
14. OPTION 004 (High Performance Tube}

15. Option 004 High Performance Cesium Beam Tube.
(See Table 1-1 for performance specifications,) Option 004
provides improvement in specifications such as accuracy,
settability, reproducibility and short-term-stability Warranty
on this tube is 10,000 hrs (about 14 monthsz).




Model 5061 A
Manual Changes and Options

Table 1. Manual Changes

Assemnbly Number Current Series Number Eatlier Series Number Make Manual Changes

1316A 64

1152A 64, 65

1040A 64, 65,36
932 64, 65, 36, 36A
838 64, 65, 36, 36A, 1
832 64, 65,36,36A,1
828 64, 65,36, 364, 1
748 64, 65,36, 36A, 1

1

2
2,
2
728 64,65,36,36A,1,2

3
!3!
3

7

H
H
[
»

4
4,5

54,33,34,35
54,33,34,35,10

54, 33,34, 35,10, 11
54,33,34,35,10,11,12

37
37,13
37,13, 14
37,13, 14,15

62
62,63, 59
62,63, 60
62,63,59,32
62, 59,32, 324

33

Table 1A. Manual Changes for Instrument Mainframe

Current Instrument Prefix Earlier Instrument Prefixes Make Manual Changes

1428A 13284 61




Table 1. Manual Changes (Cout’d.)

Model 5061A
Manual Changes and Options

Assembly Number

Current Series Number

Easlier Series Number

Make Manual Changes

AT

12444

1132A

11204
808
728

34A

444, 45

44A, 45,46
444, 45,46, 16

11164
808

712

46A
464, 47
40A,47,17

944
728
620

44
44,18
44, 18, 19

32
32,20

32, 20, 21

32, 20, 21, 22
32, 20, 21, 22, 23

49

49

49, 50
49, 50
49,50, 24

56,
36, 51

36A

56A,57

56A,57,38
56A,57,38,39
56A,57,38,39,25
36A,37,38,39,25,26
56A,57,38,39,25,26,27

40

40, 4]

40, 41, 42

40, 41, 42, 28
40,41, 42, 28, 29

43

52

Al9

CHANGE 1.

Figure 8-8:

Replace schematic diagram with Figure 1.

Figure 8-7:

Replace component locator with Figure 2,




Model S061A
Manual Changes and Options

"Table 1, Manua]l Changes (Cont’d.)

CHAI&GE 1
(Cont*d.)

CHANGE 2.

CHANGE 3.

CHANGE 4,

CHANGE 5,

CHANGE 6.

Figure 8-9:
Replace schematic diagram with Figure 3.

Table 6-1:
Replace Al parts list with Table 2.

Figures 1 and 2:
DELETE: R103, R104, and R105

Figure 3;
Change Q17 part number to “1854-0005%

Table 2:
DELETE: Listings for AlAIR103, R104, and R1G5
Change A1A1Q17 part number to “1854-0005"

Figure 1:
Change A1AIR19 to “2000"” chms

Table 2:
Change A1A1R19 to 07570931 “2K*

Figure 3:
Change A1AIRS58 to *“10K™
Change A1A1R32 to ““20K"

Table 2:
Change A1A1RS58 to “0757-0948" “10K"
Change AIAIRS2 to “0757-0955" “20K.™

Table 2:
Change A1AICR 27 to 1902-3024; Diode, Breakdown, 2.87V
Change A1AIR101 to 0757-0924; 2K, 2%, 1/4W

Figures 1 and 3 and Table 2:
Change the following:

<33 to 0140-0234, C:Fxd, 500 pF

C34 to 0140-0225; C:Fxd, 300 pF

C39 to 0140-0220; C:Fxd, 200 pF

CR2 to 1902-3104; Diode, Breakdown, 5.6V
w2, 4 to 9140-0046; Coil: Fxd, 1.2 uH

L7 to 9140-0096; Coil: RF 1,0 uH

(Connect L7 between junction of R73-C32 and C36-Q23 base)

Q23 to 1854-0023; Trangistor, NPN
R7, 14 to 0757-0935; R: Fad, 3K

R30 to 0757-0931; R: Fxd, 2K

R78 to Q757-0479; R: Fxd, 392K

R79 to 0757-0072; R: Fxd, 100K

R9a, 98 to 0757-0894; R Fxd, 56 ohm

Figure 8-10 and Table 6-1:
Change A2R2 to 120 ohms, 0698-3622, 5%, 2W
Change AZR23 to 2400 ohms, 0757-0933, 2%, 1/4W
Delete A2R64 and replace with a straight-thru connection
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Table 1. Manual Changes (Cont’d.)

Model 5061A
Manual Changes and Options

CHANGE 7,

CHANGE 8,

CHANGE 9,

CHANGE 10.

CHANGE 11.

CHANGE 12,

CHANGE 13,

CHANGE 14.

CHANGE 15,

CHANGE 1s6.

CHANGE 17.

Figure 8-10 and Table &-1;
Change A2CR17 to 1902-0184, 16.2V

Figure 8-10 and Table 6-1:
Change A2Q13 to 1855-0010
Change AZCR17 to 1902-3203, 14,7V
Change A2CR19 to 1902-0052, 6.81V

Figure 8-10 and Table &-1:
Change A2CR)9 to 1902-3104, 5.6V

Figure 8-11:
Replace Figure 8-11 with Figure 4,

NOTE

Multiplier Assemblies with HP Part No. 05061-6083
(Series 824 and above) cannot be interchanged with
Assemblies with HP Part No. 5060-6001 (Series 808
and below). ‘

Figure 4 and Table 6-1:
Change the following:

A3C21 to 0140-0196, 150 pF

A3C17 to 0140-0198, 200 pF

A3C23 to 0140-0225, 300 pF

A3C28 to 0150-0059, 3.3 pF

A3RI13 to 0757-0972, 100K

A3Q5 to 1854-0013, 2N2218A

A3C25, 26 to 0150-0093, 0.01 uF (add across R23, R26)

Delete E7 and E2

Figure 4 and Table 6-1:
Change the following:

A3C43 to 0140-0145, 22 pF
A3C27 to 0140-0195, 130 pF
A3C23 to 0140-0196, 150 pF
A3C21 to 0140-0225, 300 pF
A3C25, 26 to 0150-0093, 0,1 pF

Figure 8-12 and Tabie 6-1:
Delete A4C12

Figure 8-12 and Table 6-1:
Delete A4LA4

No manual changes are necessary

Figure 5-18:
Change ATAI1CEA4 to 1902-0246, Diode, Breakdown, 11V

Figure 8-19 and Table &-1:
Change A3R42 to 2100-1437, 20K, R: Var,




Model 3061A
Manval Changes and Options

Table 1. Manual Changes (Cont'd,)

i

CHANGE 18, Figure 5-20 and Table &-1:
Replace Figure §-20 (schematic diagram) with Figure 5.
Replace Figure 8-20 component locator with Figure 6.
Replace A9 portion of Table 6-1 with Table 3.

Paragraph 3-125:

Older units had a zero adjustment, A9R28. To change the adjustment procedure,
delete the fourth and fifth sentences in step e. **This drift however .. .. ™" and
“if drift is excessive . ... ". Add the following step between step ¢ and f:

Adjust AOR28 (INTEGRATOR ZERO) to stop this drift. Switch
MODE switch to LOOP OPEN then back to OPER, This will dis-
charge the integrating capacitor and permit using the Voltmeter on
a lower rantge for more precise zero setting. Again adjust A9R28 to
stop any drift in the control voltage, Observe voltmeter, Drift
should be less than 1.5 mV/minimumn.

CHANGE 19, No manual changes are hecessary,

CHANGE 20. Table 6-1:
Change the following:

AlTAIRI1S to 0757-0906, 180 ohms, 2%, 1/4W
Al1ALIRI1S to 0757-0907, 200 ohms, 2%, 1/4W
Al1ALIR1T to 0757-0943, 6.2K ohms, 2%, 1/4W
AYTAIR2S to 0757-0970, 82K, 2%, 1/4W

Delate:
AlTAICRI4,CR135, and CR16
Al1AIR35, R36

Figure 8-25:

Replace Figure §-25 with Figure 7. On Figure 7, indicate that A11A1R2E,
R29, B30 and M1 are deleted for series 1036A, 940 and 928.

CHANGE 21. Figure 7 and Table 6-1:
Delete A11A1R33 and R34.

CHANGE 22. Figure 7 and Table 6-1:
Change A11A1R17 to 82K, 0757-0944

CHANGE 23. Figure 7 and Table 6-1:
Indicate that M1, R29, B30, and R28 are installed on Series 728 boards.

CHANGE 24, Cesium Beam tubes with serial prefix numbers 740 and above have 2 magnetic
- shield installed.

NOTE

Cesium Beam tubes with series number 740 cannot be
installed in 3061A instruments with serial numbers
736-0110 and Jower. Replacement tube for lower
prefixes is 05061-6072.

CHANGE 25. Table 6-1:
Change A145CR1 to 1884-0003




Table i. Manual Changes (Cont’d.)

Medel 5061A
Manual Changes and Options

CHANGE 26. Figure 8-27 and Table 6-1:
Change A14R18 and R19 to 0698-4308, 16.9K, 1%, 1/8W
Change A14R22 to 0698-5469, 8.66K, 1%, 1/8W

CHANGE 27, Figure 8-27 and Table 6-1:
Change the following:

Al4R35 and R37 to 0757-0909, 240 ohms
Al4R43 to 0757-0963, 43K

Al14R50 to 0757-0968, 68K

A14Q12 and Q13 to 1854-0005

CHANGE 28, Figure 8-28 and Table 6-1:

Change A15R8 to 0757-0917, 510 ohms, 2%, 1/8W
Change A15CR7 to 1902-3245, Diode, Breakdown, 21,5V

The following partial schematic indicates the circuit change.

a3
1853 -0z

]
18540053

Al4 Series 728 Circuit Change

CHANGE 29, Figure 8-28 and Table 6-1:
Delete A15C13

CHANGE 30. Figure 8-20 and Table 6-1:
Delete A19R5, R6, R7, R8, and R9Y,

CHANGE 31. Figure 8-2 and Table 6-1:

Change BATTERY lamp to RED
Change ALARM lamp to RED

Figure 8-5:

Change CONTINUOUS OPERATION lamp to AMBER
Change ALARM lamp to RED

Figure 8-6 and Table 6-1:

Change F1 te 1 Amp, HP Part No. 2110-0007
Change C8A and B to 0160-3611, 5000 pF, 20%, 250 VAC

On schematic, at A17(41), add the foliowing circuit:

Al7141)

WHT-RED-BLU

Change J20 to HP Part No. 1251-0146
Change S3 to 3101-0033
Change W1 to 05061-6091
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Figure 2. Synthesizer Assembly Al, Series 838
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Table 2, Reference Designation Index for A1A1, Series 838

Madel 5061 A,
Manual Changes and Options

Reference
Designation

hp Part No. Description #

Al

AlAlCl

Al1AIC2

A1A1CS

AlA1C4

A1AICSH

ATAICE

AlA1CT

AlAICS

AlAlICY

AlAIC10
AlAICT]
ALAICI12
AlAIC1Y
AlAIC14
AlALIC15
AlAIC16
AlA1CIT
AlA1C18
AlAL1C19
AlA1C20
AlA1C21
AlA1C22
AlAL1C23
ATAL1C24
AlA1C25
AlAIC2Z6
AlAl1C27
Al1A1C28
AlA1C29
ALALIC30
Al1A1C31
AlA1C32
AlALIC3E
AlAIC34
AlAIC3S
AlAIC3E
AlA1C3T

05061-6001 MODULE ASSY: SYNTHESIZER BOARD

1250-0258 JACK COAXIAL 50-OHM SUB-MINAT CHASSIS
1250-0258 JACK:COAXIAL 50-OHM SUB-MINAT CHASSIS
1250-0258 JACK:COAXTAL 50-OHM SUB-MINAT CHASSIS

3100-2063 SWITCH: THUMBWHEEL

MISCELLANEOUS

0340-0119 INSULATED FEED THRU:TEFLON
05061-0001 CHASSIS:SYNTHESIZER INCL 82
05061-6078 COVER:SYNTHESIZER
PLATE:END

PLATE:END

G5061-6002 BOARD ASSY:SYNTHESIZER
(15061-2002 BOARD:BLANEK PC

0180-0291 C:FXD ELECT 1UF 10% 35VDCW
0180-0291 C:FXD ELECT 1UF 10% 35VDCW
0150-0121 C:FXD CER 0. 1UF +80%-20% 50VDCW
0150-0093 :FXD CER 0,01 UF +80%-20% 100VDCW
0180-0116 :FXD ELECT 6.8 UF 10% 35VDCW
0150-0121 {FXD CER 0. 1UF +80%-20% 50VDCW
0150-0121 'FXD CER 0. 1UF +80%-20% 50VDCW
0150-0093 !FXD CER 0.01 UF +80%-20% 100VDCW
0180-0116 :FXD ELECT 6.8 UF 10% 35VDCW
0140-0192 :FXD MICA 68 PF 5%

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

01500093 :FXD CER 0,01 UF +80%-20% 100VDCW
0180-0116 :FXD ELECT 6.8 UF 10% 35VDCW
0140-0220 (FXD MICA 200 PF 1% 300VDCW
0150-0121 :FXD CER 0. 1UF +80%-20% 50VDCW
0160-0174 :FXD CER 0.47 UF +80%-20% 25 VDCW
0150-0121 :F¥D CER 0. 1UF +80%-20% 50VDCW
0180-0201 (FXD ELECT 1UF 10% 35VDCW
0160-0127 :FXD CER 1UF 20% 25VDCW

0150-0121 :FXD CER 0. 10F +80%-20% 50VDCW
0140-0180 :FXD MIC 2000 PF 2%

0150-0093 :FXD CER 0.01 UF «80%-20% 100VDCW
0160-0127 :FXD CER 1UF-20% 25VDCW

01680-0127 :FXD CER 1UF 20% 25VDCW

0140-0220 :FXD MICA 200 PF 1% 300VDCW
0160-0127 :FXD CER 1UF 20% 25YyDCW

0150-0093 (FXD CER 0.01 UF +80%-20% 100VDCW
0160-0127 :FXD CER 1UF 20% 25VDCW

0160-0127 'FXD CER 1UF 20% 25VDCW

0160-0127 :FXD CGER 1UF 20% 25VDCW

0160-0127 :FXD CER 1UF 20% 25vDCW

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

0160-2214 :FXD MICA 680 PF 5%

0140-0199 :FXD MICA 240 PF 5%

0150-0083 (FXD CER 0.01 UF +80%-20% 100 VDCW
0160-0340 (FXD MICA 600 PF 1%

0180-0251 :FXD ELECT 1UF 10% 35VDCW

pisinislsNaYsisinleRaleiolaRslalolsaReNsloReToRalalelateRoXaeRaly!

# 8ee introduction to this section for ordering information




Model 5061A

Manual Changes and Options

Table 2. Reference Designation Index for A1A1, Series 838 (Cont'd.)

Reference
Designation

hp Part No. - Description #

Al1A1C38
AlAIC3D
AlAIC40
AIAIC41
A1A1C42
A1A1C43
AlA1C44
AlAIC45
AlA1C4E
AlALICAT
AlA1C48
AlA1C49

AlAICR]

AlALICR2

AlAICR3

AlAICER4

AIAICRD

AlALICRSG

A1AICRY

AlAICRS

AlAICRY

AIAICRI0
AlAICRI1
AlALCR12
AlAICRI12
AlAICRI14
AlAICR1S
AlALICRI16
AlAICRLT
AlAICR18
AlAICR19
AIAICR20
AIAICR21
AIAICRZ22
AIAICRZ3
AlAICR24
AlAICR2S
AlAICR26
AlAICR2T?
AlAICR28
AlALICR29
AlAICR30
AIAICRS]
AlAICR32
A1A1CRI3
AlAICR34
AlAICR35
AlAICR36
AlAICR3T
ATAICR2S
AlAICR39
AIAICR40
AIAICR41
AlAICR42
AlALCR43

0150-0093 C:FXD CER 0,01 UF +30%-20% 100VDCW
0160-0147 C:FXD MICA 2300PF 2% 300VDCW
0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
0150-0093 C:¥¥D CER 0.01 UF +80-20% 100VDCW
0150-0093 C:F¥D CER 0.01 UF +80-20% 100VDCW
01,50-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
0160-0127 C:FXD CER 1 UF 20% 25vDCW
(180-0106 C:FXD ELECT TA 60UF 20% 6VDCW
0146-0220 C:FXD MICA 200 PF 1% 300VDCW
0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW
0150-0003 C:FXD CER 0.0l UF +80-20% 100VDCW
0180-0010 C:FXD ELECT TA 8.0UF -15% +10% 30VDCW

1902-3104 DIODE BREAKDOWN:5.62V 5%

1902-30%70 DIODE BREAKDOWN:4. 22V 5%

1910-0016 DIODE:GERMANIUM 100MA AT 60FIY
1910-0016 DIODE:GERMANIUM 100MA AT BOPIV
1910-0016 DIODE:GERMANIUM 100MA AT 6OPIV
1910-0016 DIODE :GERMANIUM 100MA AT 80PIV
1902-3149 DIODE BREAKDOWN:9, 00V 5% >
1802-0052 DIODE BREAKDOWN:6, 81V

1801-0040 DIODE:SILICON 30MA 30WV

1910-0016 DIODE:GERMANIUM 100MA AT 0.85V BOPIV
1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60RPIV
1910-0016 DIODE:GERMANIUM 100MA AT 0.55V 60PIV
1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60PIV
1902-3193 DIODE BREAEDOWN:13.3V 5%

1910-0016 DIODE:GERMANIUM 100MA AT 0. 85V B0PIV

- 1910-0016 DIODE:GERMANIUM 100MA AT 0,88V BOPIV

1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 80PIV
1910-0016 DIODE :GERMANIUM 100MA AT 0.85V 60PIV
1901-0040 DIODE:SILICON 30MA 30WYV

1902-0025 DIODE BREAKDOWN:10.0V 5% 400 MW
1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60PIV
1810-0016 DIODE:GERMANIUM 100MA AT 0,85V BOPIV
1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60PIV
1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60PIV
1902-3203 DIODE BREAKDOWN:SILICON 14.7V 5%
1901-0040 DIODE :SILICON 30MA 30WV

1902-3070 DIODE BREAKDOWN:4, 22V 5%

0122-0013 C:VOLTAGE VAR 39 PF 30VDCW

1901-0050 DIODE:SILICON 75V

1901-0040 DIODE:SILICON 30MA 30WV

1902-3193 DIODE BREAKDOWN:13.3v 5%

1901-0050 DIODE:SILICON 75V

1902-0064 DIODE BREAKDOWN:T. 5V

1801-0050 DIOLE:SILICON 75V

1801-0050 DIODE:SILICON 75V

1901-0146 DIODE :SILICON 35 WUV

1901-0146 DIODE:SILICON 35 WUV

1801-0040 DIODE [ SILICON 30MA 30WV

1901-0040 DIODE:SILICON 30MA 30WV

1901-0040 DIODE:SILICON 30MA 30WV

1901-0040 DIODE:SILICON 30MA 30WYV

1901 -0040 DIODE:SILICON 30MA 30WV

1801-0040 DIODE:SILICON 30MA 30WV

# See introduction to this section for ordering information
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Table 2. Reference Designation Index for A1Al, Seties 838 (Cont’d.)

Reference
Designation hp Part No. Description #

ALIALIC] 1820-0080 INTEGRATED CIRCUIT
AlALIC2 1820-0079 CIRCUIT:HF 5084 -0001
Al1A1IC3 1820-0080 INTEGRATED CIRCUIT
AlA1IC4 1820-0329 INTEGRATED CIRCUIT
A1A1ICS 1820-0081 INTEGRATED CIRCUIT
ATALICS 1820-0080 INTEGRATED CIRCUIT
AlALICT 1820-0329 INTEGRATED CIRCUIT
AlALIICS 1820-0315 INTEGRATED CIRCUIT
A1ALICS 1820-0080 INTEGRATED CIRCUIT
Al1AIICI1O 1520-0329 INTEGRATED CIRCUIT
AIA1ICIL 1820-0315 INTEGRATED CIRCUIT

AlA111 5140-0237 COIL:FXD 200 UH 5%
AlAIL2 9140-0096 COIL:FXD RF 1 UH
AlA1L3 9140-0187 COIL:FXD RF 0.15 UH 10%
FACTORY SELECTED PART
AlA1L4 9140-0077 COIL:FXD RF 2.2 UH 5%
AlALLS 9140-0190 COIL:FXD RF 0.22 UH 20%
FACTORY SELECTED PART
AlA1LG 9140-0137 COIL:FXD RF 1 MH 5%

AlA1QL 13540009 TRANSISTOR:SILICON NPN 2ZN703
AlAIQ2 1854 -0009 TRANSISTOR:SILICON NPN ZN709
AlA1Q3 1854-0009 TRANSISTOR:SILICON NPN 2N702
AlALICH 1854-0009 TRANSISTOR:SILICON NPN 2N709
A1A1QS 1854-0002 TRANSISTOR:SILICON NPN 2N708
ALAL1QB 1854 -0009 TRANSISTOR:SILICON NPN 2ZN709
A1A1Q7 1854-0009 TRANSISTOR:SILICON NEPN 2NT09
AIALIQE 1854-0008 TRANSISTOR:SILICON NRPN 2N709
AlALQY 1854-0009 TRANSISTOR:SILICON NEN 2N709
Al1A1QL0 1854-0009 TRANSISTOR:SILICON NFN 2N709
AlA1GH] 1854 -0009 TRANSISTOR:SILICON NEN ZN709
AlAIQI2 1854-0009 TRANSISTOR:SILICON NPN 2ZNT09
AlA1Q13 1854-0009 TRANSIHTOR:SILICON NPN 2N709
AlAIQL4 1354-0009 TRANSISTOR:SILICON NPN ZNT09
AlA1Q15 1854 -0009 TRANSISTOR:SILICON NPN 2N709
AlAIQILE 1854 -0009 TRANSISTOR:SILICON NPN 2N709
ALALQYT 1854-0005 TRANSISTOR:ZILICON NPN 2N708
A1AIQ18 1854-0035 TRANSISTOR:NPN SILICON
AlA1Q19 1854-0092 TRANSISTOR:SILICON NPN 2N3562
A1A1Q20 1854-0273 TRANSISTOR:BILICON NPN
AlA1Q21 18540092 TRANSISTOR:SILICON NPN 2N3b63
Al1A16)22 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A1A1Q23 1855-0096 TRANSISTOR:FET

AlA1Q24 1854-0003 TRANSISTOR:NPN SILICON
AlA1Q25 1854-0003 TRANSISTOR:NPN SILICON
AlALQ26 1854-0092 TRANSISTOR:SILICON NPN 2N3563
AlAIQ27 1854-0023 TRANSISTOR:SILICON NPN

AlAIR] 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
A1ALIR2 0698-3633 R:FXD MET OX 390 OHM 5% 2W
Al1AIR3 6757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
AlA1R4 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
AlALRB 0757-0924 R:FXD MET FIM 1.0K OHM 2% 1/4W
AlA1RE 0757-0424 R:FXD MET FLM 1.0K OHM 2% 1/4W
A1A1R7 0757-0928 R:FXD MET FLM 1.5K OHM 2% 1/4W
AlA1RSB 0757-0928 R:FXD MET FLM 1

.5K OBM 2% 1/4W

# See introduction to this section for ordering information
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Table 2. Reference Designation Index for A1A1, Series 838 (Cont’d.)

Reference
Designation hp Part No, Description #

AlAIRY 0757-0935 : 3.0K OHM 2% 1/4W
AIAIRIO 0757-0938 : 3.0K OHM 2% 1/4wW
AlA1R1] 0757-0972 : 100K OEM 2% 1/4W
AlAIR12 0v57-0935 : 3.0K OHM 2% 1/4W
AlAIR1S 0757-0924 : 1.0K OHM 2% 1/4W
Al1AIR14 0757-0928 : 1.5K OHM 2% 1/4w
AlA1R15 0757-0035 : 3.0 OHM 2% 1/4wW
AlA1R16 0757-0924 1.0 oM 2% 1/4W
A1AIRIT 0757-0928 1.5K QHM 2% 1/4W
AlAIRIR 0757-0938 : 3.9K OHM 2% 1/4W
AlATR19 0757-0024 : 1.0 2% 1/4W
AlAIR20 0757-0031 2.0K OHM 2% 1/4W
AlAIRZ1 0757-0024 : . 2% 1/4W
ATAIR22 0757-0938 : . 2% 1/4W
AlA1R23 0757-0938 : . 2% 1/4W
AlAIR24 0757-0972 : 2% 1/4W
AIAIR25 0757-0024 R:FXD . 2% 1/4W
AlALIR26 0'757-0935 R:FXD 2% 1/4w
AlAIR27 0757-0941 R:FXD 2% 1/4W
AlA1R28 0757~0924 RIFKD 2% 1/4W
AlAIR29 0757-0948 R FED 10K, OHM 2% 1/4W
AlA1R30 0757-0024 RiFXD 0K OHM 2% 1/4W
AlAIR31 0757-0028 R:FXD MET FLM 1.5K OBM 2% 1/4W
AlAIR3Z 0757-0928 R:FXD MET FLM 1.5K OuM 2% 1/4w
AlAIR3S 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
AlA1RS34 0757-0931 R:FXD MET FLM 2.0K OHM 2% 1/4W
AlA1R35 0757-0024 R:FXD MET FLM 1.0K OHM % 1/4w
AlAIR36G 0757-0938 R:FXD MET FLM 3.9K OHM 2% 1/4W
A1AIR3T 0757-0938 R:FXD MET FLM 3.9% OHM 2% 1/4W
AlAIR38 0757-0924 R:FXD MET FIM 1.0K OHM 2% 1/4W
AlAIRSY 0757-0972 R:FXD MET FLM 100K OtM 2% 1/4w
AlAIR40 0757-0924 R:FXD MET FLM 1.0K OBM 2% 1/4W
AlAIR41 0757-0935 R:FXD MET FLM 3.0K OHM 2% 1/4wW
AlA1R42Z 0757-0924 R:¥FXD MET FLM 1.0K QHM 2% 1/4W
AlA1R4S 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
AlAIR44 0757-0854 R:FXD MET FIM 56 oM 2% 1/4w
FACTORY SELECTED PART

AlAIR4S 0757-0024 R:FXD MET FLM 1.0K OHM 2% 1/4w
AlATR4S 0157-0028 R:F¥D MET FLM 1.5K OHM 2% 1/4W
A1AIR4YT 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
AlAIR48 0'757-0928 R:FXD MET FLM 1.5K OHM 2% 1/4W
AlAIR49 0757-0931 R:FXD MET FLM 2.0 OHM 2% 1/4W
AlAIRB0 07570924 R:FXD MET FLM 1,0K OHM 2% 1/4W
AlA1R51 0757-0048 R:FXD MET FLM 10K OAM 2% 1/4W
Al1A1R52 0757-0967 R:FYD MET FLM 628 OHM 2% 1/4W
AIALR53 0757-0916 R:FXD MET FLM 470 OHM 2% 1/4W
AlAIRS4 0757-0962 R:FXD MET FLM 39K oM 2% 1/4W
AlAIRS55 0757-0948 R:FXD MET FiM 10K ouM 2% 1/4W
Al1AIRS6 0757-0916 R:FXD MET FLM 470 OBM 2% 1/4W
A1AIRBT 0721-0011 R:FXD DEPC 500K OHM 1% 1/8wW
AlAIRSS 0757-0957 R:FXD MET FLM 24K OHM 2% 1/4W
AlAIRE9 0757-0840 R:FXD MET FLM 4.76 OHM 2% 1/4W
AlAIRE( 0757-0916 R:FXD MET FLM 470 OHM 2% 1/4W
AlAIRS] 0757-0907 R:FXD MET FLM 200 OHM 2% 1/4W
AlAIRS2 M757-0018 R:FXD MET FLM 470 OHM 2% 1/4W
AlAIRE3 0757-0931 R:FXD MET FLM 2.0K OHM 2% 1/4W
AIAIRG4 0757-0944 R:FXD MET FLM 6.8K OHM 2% 1/4W

LR - I R ST

# See introduction to this section for ordering information
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Table 2. Reference Designation Index for ATA 1, Series 838 (Cont’d.)

Relerence
Designation

hipp Part No.

Description #

AlAIRBS
AIAIRGE
AIAIRGT
AlA1RGE
AlA1R8S
AJALRYO
AlAIRT1

AlAIRT2
A1AIRT3
AlAIR74
AlAIRTS
AlAIRTE
AIAIRTT
ATAIRTS
AlAIRTS
AlA1REQ
AlA1RS1
AlAIR82
AlAIRS3
AlAIRS4
AlAIREE
AlA1RSB6
AlA1RS7
AlAIRSS
ATAIRES
AlAIRDO
AlAIRS1
AlAIRD2
AlAIRG3
AlAIR94
AlAIRSD
ALAIRI6G
AlA1RS7
AlAIRS8
AlA1RE9
AlAIR100
AlA1R101
AlAIR102
AlAIR1O3
AlAIR104
AlAIR1OG

AlAIT1
AlAIT2
AlA1T3
AlA1T4
AlA1XY]

AlAlY1

07570916
0757-0948
0757-0931
0757-0%35
0757-0972
0757-0924
0757-0062

0698-3130
0698-3130
0757-0931
0757-0900
Q757-0931
0757-0831
07570456
0757-0952
0757-0860
(0698-3129
0757-0943
0688-3126
0757-0943
0698-3127
0757-0948
0T57-0924
DE98-3129
0757-0950
0757-0924
0757-0931
0757-0942
Q757-0900
0757-0931
0757-0909
0757-0896
0757-0907
0757-0907
0757-0962
0757-0924
0757-0924
0757-0924
075T-0931
0757-0931
Q757-0831

05061-8001
05061-8002
05061-8003
05061-8004
1200-0758

0410-0143

0340-0037
0340-0039

R:FXD MET FLM 470 OHM 2% 1/4W
R:FXD MET FLM 10K OHM 2% 1/4W
R:FXD MET FiM 2.0K OHM 2% 1/4W
R:FXD MET FLM 3.0 OHM 2% 1/4W
R:FXD MET FLM 100K OHM 2% 1/4W
R:FXD MET FLM 1.0K OHM 2% 1/4W
R:FXD) MET FLM 39K QHM 2% 1/4W
FACTORY SELECTED PART

R:FXD MET FLM 2.70 MEGOHM 1% 1/8W
R:FXD MET FLM 2.70 MEGOHM 1% 1/8W
R:FXD MET FLM 2,0K OHM 2% 1/4W
R:FXD MET FLM 100 OHM 2% 1/4W
R:FXD MET FLM 2.0K OHM 2% 1/4W
R:FXD MET FLM 2.0K OHM 2% 1/4W
R:FXD MET FLM 43.2K OHM 1% 1/6W
R:FXD MET FLM 15K OHM 2% 1/4W
R:FXD MET FLM 33K OHM 2% 1/4W
R:FXD DEPC 1,00 MEGOHM 1% 1/8W
R:FXD MET FLM 6.2K OHM 2% 1/4W
R:FXD DEPC 2.21 MEGOHM 1% 1/8W
R:FXD MET FLM 6.2K OHM 2% 1/4W
R FXD DEPC 4.75 MEGOHM 2% 1/8W
R:FXD MET FLM 10K OHM 2% 1/4W
R:FXD MET FLM 1,0K OHM 2% 1/4w
R:FXD DEPC 1.00 MEGOHM 1% 1/8W
R:FXD MET FLM 12K OHM 2% 1/4W
R:FXD MET FIM 1.0K OHM 2% 1/4W
R:FXD MET FLM 2.0K OHM 2% 1/4W
R:FXD MET FLM 5.6K OHM 2% 1/4W
R:FXD MET FLM 100 OHM 2% 1/4W
R:FXD MET FLM 2.0K OHM 2% 1/4w
R:FXD MET FLM 240 OHM 2% 1/4W
R:FXD MET FLM 68 OHM 2% 1/4W
R:FXD MET FLM 200 OHM 2% 1/4W
R:FXD MET FLM 200 OHM 2% 1/4W
R:FXD MET FLM 30K OHM 2% 1/4wW
R:FXD MET FLM 1.0 OHM 2% 1/4W
R:FXD MET FLM 1.0K OHM 2% 1/4W
R:FXD MET FLM 1.0K OHM 2% 1/4W
RFYXD MET FLM 2K OBM 2% 1/4W
R:FXD MET FLM 2K OHM 2% 1/4W
R:FXD MET FLM 2K OBEM 2% 1/4w

TRANSFORMER:BLOCK OSCILLATOR #1
TRANSFORMER:BLOCK OSCILLATOR #2
TRANSFORMER SAMPLER:DR
TRANSFORMER:MHZ OUTPUT
SOCKET:CRYSTAL
CRYSTAL:QUARTZ 12.632 MHZ
MISCELLANEOUS
POST:TERMINAL

INSULATOR:BUSHING

# See introduction to this section for ordering information
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Model 5061 A
Manual Changes and Options

Table 3. Relference Designation Index for A9, Series 728

Refcrence
Designation

hp Part No.

Description #

A9

ABALIC]

ADAICZ
ADAICS
ASAIC4
AQAICSH
AQALCE
ASALCT
AJAICE
ASAICY
AQALICIO
ABALICI]
ASA1CI12
ASAICILI
ASALIC14
ABALICIS
AJAICIE
AJALICLT
ASA1C1E
ABAICLY
AQA1C20
AQA1C2]
AQA1C22
ASAIC23
AQAIC24

ABAICR1
ABAICR2

AJAICR]
ASAICR4
ASALICRS
AYAICRSE
ASAICRT
ASAICRE
A9A1CRYO
ASAICR10
A9A1CRI11
ASALICRI2

05061-6008
1250-0258
1251-0216
8160-0035

2020-0176

05060-0028
05060-6076
05061-0034
05061-2035
05061-2036

05060-6076
05060-2056

0160-0283
0L80-0193
0140-0208
0180-0097
0180-0210
0160-0291
0170-0029
0160-0178
0180-0037
0170-0064
0170-0066
0180-0159
0170-0085
0180-013%
0180-013%
01860-0178
0180-0117
0160-0164
0140-0145
0140-0194
0140-0194
0170-0085
0170-0085

1901-0156
1901-0156
1501-0156
1901-0156
1901-0156
1901-0156
1901-0025
1901-0025
1901-002%
1902-0096

MODULE A83Y:0PER. AMPLIFIER

JACK:COAXIAL 50-OHM SUB-MINAT CHASSIS

CONNECTOR:MAIL 9-CONTACT TYPE D
BRAID:WIRE SHIELDING MONEL 3/32 OD

INSULATOR FOR SNAP-ON PINS
COVER:BOTTOM

ABSY:OPERATIONAL AMPLIFIER P.C. ED
COVER:OFER. AMPLIFIER

PLATE:END

PLATE:END

ASSY:QPERATIONAL AMPLIFIER B,C, ED
BOARD:BELANK PC

N.5.R. PART OF CHOPPER ASSY Gl

C:FXD POLY 0,027 UF 10% 50VDCW
C:FXD ELECT 20 UF 10VDCW
C:FXD MICA 680 PF 5%

C:FXD ELECT 47UF 10% 35VDCW
C:FXD ELECT 3.3 UF 20% 15VDCW
C:F¥D POLY 0.27UF 20% S0VDCW
C:FXD POLY 0.01 UF 10% 50VDCW
C:FXD MICA 27PF 5% 300VDCW
C:FXD ELECT 47UF 10% 35VDCOW
C:F¥D MY 0.47UF 10% 100VDCW
C:FXD MY 0.027UF 10% 200VDCW
C:FXD ELECT 220 UF 10% 10VDCW
C:FXD MY 0.1UF 20% 50VDCW
C:FXD ELECT 100UF 20% 10VDCW
C:F¥XD ELECT 100UF 20% 10VDCW
C:F¥XD MICA 27P% 5% 300VDCW
C:FXD ELECT TA 2.7UF 10% 35VDCW
C:FXD MY 0.03% UF 10% 200VDCW
C:FXD MICA 22 PF 5%

C:FXD MICA 110 PF 5%

C:FXD MICA 110 PF 5%

C:FXD MY 0.1UF 20% S50VDCW
C:FXD MY 0,1UF 20% 50VDCW

N.3.R. PART OF CHOPPER ASSY Gl
N.5.R. PART OF CHOPPER AS3Y (1

DIODE:SILICON
DIODE:SILICON
DIODE:SILICON
DIODE:BILICON
DIODE:SILICON

DIODE :SILICON
DIODE:SILICON 100WV 100MA
DIODE:SILICON 100WV 100MA
DIODE:SILICON 100wV 100MA
DIODE:AVALANCHE 6.2V

# See introduction to this section for ordering information




Maodel 50614
Mannal Changes and Options

Table 3. Reference Designation Index for A9, Series 728 (Cont’d.)

Reference
Desgignation hp Part No. Deacription #

AJAICRI13 1902-0096 DIODE:AVALANCHE 6.2V

ASAICRI14 1901-0025 DIODE:SILICON 100WV 100MA
ASALCRI1S 1901-0025 DIODESILICON 100WV 100MA
ABALICRI1E 1801-0025 DIODE:SILICON 100WV 100MA
ABAICRLT 1901-0025 DIODE:SILICON 100WV 100MA
A9JAICRIB 1902-0025 DIODE, BREAEDOWN:10. 0V 5% 400 MW
ABALICRIS 1902-0020 DIODE, BREAKDOWN:10.0V 5% 400 MW

AJAIDS1 N.5.R. PART OF CHOPPER ASSY Gl
ASALIDS2 N.5.R. PART OF CHOPPER ASEY Gl

ABALG] 1990-0028 | CHOPPER:PHOTOELECTRIC

AJA1T1 1250-0258 JACK:COAXIAL 50-OHM SUB-MINAT CHASSIS
A9A1J2 1251-02186 CONNECTOR:MALE 9-CONTACT TYPE D

AJAlL 0140-0082 COIL:FXD RF 13UH
ASAIL2 2140-0040 COIL:FXD RF 42UH

AQALG] 1854-0023 TRANSISTOR:SILICON NPN
ABAIR2 1854-0003 TRANSISTOR:NPN SILICON
ASA1Q3 1854-0003 TRANSISTOR:NPN SILICON
ADALIQM4 1853-0010 TRANSISTOR:SILICON PNE
ASA1Q5 1854-0023 TRANSISTOR:SILICON NPN
ABALQE 1854-0023 TRANSISTOR:SILICON NPN
ABALGHT 1854-0023 TRANSISTOR:SILICON NPN
ASAIQR 1554-0023 TRANSISTOR:SILICON NFN
ABAIQH 1854-0023 TRANSISTOR:SILICON NPN
ABALIQRLD 1853-0020 TRANSISTOR:SILICON PNP
ASA1Q11 1853-0020 TRANSISTOR:SILICON PNP
ABA1IQL2 1854-0003 TRANSISTOR:NPN SILICON
ABALQLI 1854-0003 TRANSIBTOR:NPN SILICON
ABALQL4 1853-0001 TRANSIETOR:PNP SILICON 30V 200MW

ASAIR] N.S.R. PART OF CHOPPER ASSY Gl
A9ALIR2 N.5.R. PART OF CHOPPER ASSY Gl

ASAIRS 0757-0475 R:FXD MET FLM 274K OHM 1% 1/8W
ASAIR4 0757-0018 R:FXD MET FLM 560 OHM 2% 1/4W
ABAIRS 0757-0014 R:FED MET FLM 390 OEM 2% 1/4W
A9AIRS 0698-3124 R:FXD DEPC 1.30 MEGOHM 1% 1/8W
ABAIRYT 0757-0D68 R:FXD MET FLM 88K OHM 2% 1/4W
AYALRS (698-3125 R:FXD DEPC 1,50 MEGOHM 1% 1/8W
AOAIRI 0757-0922 R:¥XD MET FLM 820 OHM 2% 1/4W
AJAIRI10 0608-3116 R:FXD DEPC 562K OEM 1% 1/8W
ABAIRL1 0757-0026 | R:FXD MET FLM 1.2K OHM 2% 1/4W
A9AIR1S 075%7-0481 R:FXD MET FLM 475K OHM 1% 1/8W
ASAIR1S 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
A9AIRI4 0757-0910 R:FXD MET FLM 270 OHM 2% 1/4W
ABAIRIS 0757-0471 R:FXD MET FLM 182K OHM 1% 1/8W
AJALR1E 0757-0030 R:FXD MET FLM 1800 OBM 2% 1/4W
ASAIRIT 0787-0946 R:FXD MET FLM 8.2K OHM 2% 1/4wW
ASAIR1E 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4wW
AJAIR1D 0757-0898 R:FXD MET FLM 82 OHM 2% 1/4W
AJAIR2D 0757-0004 R:FXD MET FLM 150 OHM 2% 1/4W
A9AIR21 0757-0972 R:FXD MET FLM 100K OHM 2% 1/4W
ADAIR22 0757-04'78 R:FYD MET FLM 392K OHM 1% 1/8W

# See introduction to this section for ordering information
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Model 5061A
Mzanual Changes and Options

Table 3, Reference Designation Index for A9, Series 728 (Cont’d.)

Reference
Designation hp Part No. Description #

A9AIR23 0757-0046 MET FLM 8.2K OHM 2% 1/4W
AJAIR24 0757-0482 R:FXD MET FLM 511K OHM 1% 1/8W
ABAIR25 G757-0972 R:FXD MET FLM 100K OHM 2% 1/4w
ASAIR2Z6G 0757-0481 R:FXD MET FLM 475K OEM 1% 1/8W
ASYAIR27 0757-0048 R:FXD MET FLM 10K OHM 2% 1/4w
AYA1R28 2100-0451 R:VAR WW 10K OHM 10% 1W
AJAIR29 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
AQAIR3D 0608-3126 R:FXD DEPC 2.21 MEGOHM 1% 1/8W
ASAIR31 0757-09386 R:FXD MET FLM 3.3K OHM 2% 1/4W
AQATR32 0767-0482 R:FXD MET FLM 511K OHM 1% 1/8W
AJAIRIZ 0757-0958 R:FYXD MET FLM 27K OHM 2% 1/4W
ASA1IR34 0757-0482 R:FXD MET FLM 511K OHM 1% 1/8W
A9A1IR3G 0757-0024 R:FXD MET FLM 1.08 OHM 2% 1/4w
ADAIR36 a757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
AYAIR3T 0757-0965 R:FXD MET FLM 5)K OHM 2% 1/4W
A9A1R38 0757-0902 R:FXD MET FLM 120 OBM 2% 1/4wW
ASA1R39 0757-0936 R:FXD MET FLM 3.3K OHM 2% 1/4W
A9A1R40 0757-0936 R:FXD MET FLM 3.3K OHM 2% 1/4W
A9A1R41 0757-0952 R:FXD MET FLM 15K QHM 2% 1/4W
AQA1H42 0757-0054 R:FXD MET FLM 18K OHM 2% 1/4wW
ASA1R43 0757-0024 R:FXD MET FLM 1.0K OHM 2% 1/4W
A%A1R44 0757-0958 R:FXD MET FLM 27K OHM 2% 1/4W
A9A1R45 0757-0934 R:FXD MET FLM 2,7K Ou¥M 2% 1/4wW
AQA1R46G 0757-0914 R:FXD MET FLM 390 OHM 2% 1/4W
AJAIRLT 0757-0952 R:FXD MET FLM 15K OHM 2% 1/4W
ADAIR48 0737-0938 R:FXD MET FLM 3.9K OHM 2% 1/4W
ABA1R49 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
AYAIRS0 0757-0916 R:FXD MET FLM 470 0HM 2% 1/4W
A9A1RbB1 0757-0385 R:FXD MET FLM 22.1 OHM 1% 1/8W
ABAIRB2 0757-0387 R:FXD MET FLM 27.4 OHM 2% 1/8W
ASAIRE3 0757-038% R:FXD MET FLM 22.1 OHM 1% 1/8W
ASBAIRS4 0757-0900 R:;FXD MET FILM 100 OHM 2% 1/4W
ABAIRSS 0757-0052 R:FXD MET FLM 15K OHM 2% 1/4W
AQA1RS6 0757-0026 R:FXD MET FLM 1.2K OHM 2% 1/4W

8160-0035 ERAID:WIRE SHIELDING MONEL 3/32 0D

0340-0037 POST.TEEMINAL
05060-0028 COVER:BOTTOM
05060-0027
5020-0176 INSULATOR FOR SNAF-ON PINE

1251-0215 RETAINER:CONNECTOR SUB-MINAT TYPE D
0340-0032 INSULATOR:;BUSHING

1200-0080 INSULATOR:TRANSIETOR MTG.

# Hee introduction to this section for ordering information
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Model 5061 A
Manual Changes and Options

Table 1. Manual Changes (Cont’d.)

Change 32

Page 6-18, Table 6-1;
Change A11AI1CR4 to CR7 from 1901-0050 to 1901-0039;
make description read “DIODE: SILICON, 200 ma 50 wV.

Page 6-34, Table 6-3:

Change ASAICR4 to CR7 from 1901-0028 to 1901-004%;
change description to 50 PIV from 400 PIV,

Change Al1 series number to 1104A.

Change A5 series number to 1040A.

Change 32A

Page 6-35, Table 6-3:
Change A5A1Q9 and Q10 to 1854-0003, Mfr. No. 2N1711.

Page 8-21, Figure 8-14:
Change ASA1Q9 and Q10 to 1854-0003.

Page 6-35, Table 6-3;
Change A5A2ICI, IC2, IC3 from 1820-0580 to 1820-0315.

Page 8-23, Figure 8-15:
Change ASA2ICI, IC2, 1C3 from 1820-0580 to 1820-0315.

Page 6-37, Table 6-3:
Change AS5A3IC13, IC15, IC1é from 1820-0580 to
18200315,

Page 8-25, Figure 8-16:

Change ASARIC13, IC15, IC16 from 18200580 to
1820-0315.

Change AS Series Number to 728.

Change 33

Table 6-1, page 6-8:

Change A3A1R4 from 0757-0912 to 0737-0909; R:FXD
FLM 240 OHM, 2%, 1/8 W.

Change A3ALRI14 from 0757-0920 to 0757-0924; R:FXD
MET FLM 1K OHM.

Make these value changes to A3 Multiplier schematic,
Figure 8-11, Change A3 scries number to 1124A,

Change 34

Table 6-1, pages 6-6, 6-7, 6-8:

Change A3 Assemnbly from 05061-6094 to 05061-6083,
Change A3A1C48 from 0140-0210 to 0140-0199; C: FXD
MICA 240 pf.

Change A3AICS52 from 0160-2201 to 0150-0093. C: FXD
CER .01 uf.

Add A3A1E7 9170-0029;, CORE FERRITE EEAD, MFR
PART NO. 56-590-65A2/4A. ADD A3 A1E7 to base cireuit
of AJA1QS. :

Change A3AI1L9 from 9140-018%0 to 91400138, COIL/
CHOKE 180 uh.

Change A3A1R]8 from 0698-3431 to 0757-08%4, R: FXD
FLM 56 OHM.

Change A3A)R27 from 0757-0931 to 0757-0919, R:FXD
FLM, 620 OHM,

Change A3AIR30 from 0757-0928 to 0757-0935, R:FXD
FLM 3K OHM.

Change A3A1R32 from 0698-3106 to 0757-0295, RIFXD
FLM 11.5 OHM.

Make these value changes to A3 Multiplier schematic,
Figure 8-11.

Change A3 Series number to 1040A,

Change 33

Table 6-1, page &-7:

Change A3ATE] to B8 from 9160-0029 to 9170-0014,
Change A3AIR20 from 2100-1761 to 2100-0929.
Change A3 series number to 824,

Change 36

Table 6-1, page 6-4:

Change Al part number from 05061-6097 to 05061-6087.
Change AlAl1 part pumber from 0(5061-6098 to
05061-6088,

Change Al mise, from 05061-0053 to 05061-0001, Chassis
Synthesizer (includes §2),

Change Al misc, from 05061-0054 1o 05061-0002, Cover:
Synthesizer,

Add AYA151;3011-2652, Switch: Thumbwheel.

Add, A1A1C39, 0160-0147, C:FXD MICA, 2500 pF 2%
300 VDCW:

Table 6-1, page 6-6:

Change A1AIR7E from 0757-0964 to 0757-0456, R:FXD
MET FLM 43,2K OHM.

Change A1AIR792 from Q757-0950 to 0757-0952 R:FXD
FLM 15K OHM. Use Figures 8, 9 and 10 of Appendix 1 in
place of Figures 8-8 and 8-9. Change Series to 1040A,

Change 36A

Table 6-1, page 6-5:

Change A1A1IC4 from 1820-0580 to 1820-0315, Figure 9
of Appendix I, change A1A1IC4 to 1820-0315. Change
Al Series to 932.

Change 37

Page 6-8, Table 6-1:

Change A4 misc part 05000-2061 to 05060-2070.
Change Ad misc part 0570-1167 to 05061-2105.
Change Ad series to 952,
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Table 1. Manual Changes (Cont’d.)

Change 3%

Page 6-20, Table 6-1:

Delete AT4E], On Figure 8-27, delete A 14E1 from the base
circuit of Q1.

Change A 14 series 1o 1040A.

Change 39

Plating used on A 14 circuit foil is different. Keying slots are
not used on Series 216, No electrical changes, Change A 14
series number to 916.

Change 40

Pape 6-22. Table 6-1:

Replice Al5 Power Rogulator parts list with Table 4 of
Appendix L

Replace Figure 8-28 with Figures 11 and 12 of Appendix L
Replace Figure 8-30 with Figure 13 of Appendix 1.

Change A 15 Scries to 10404,

Change 41

Plating used on A15 circuit foil is different. Keying slots are
nol used on series 828 No electrical changes. Change A4
serigs number to 823,

Change 42

Page 6-22, Table 6-1:
Delete A15Q5 heat sink from parts list. [n Appendix [,
change A 15 series prefix to 748.

Change 43

Page 6-23, Table 6-1:

Delete A17R12 and R13.

Replace Figure 8-29 with Appendix I Figures 14 and 15.
Change A 17 series number to 728,

Change 44

FPage 6-14, Table 6-1;

Change A9 module part number from 035061-6092 to
05061-6089.

Change A9A1 Bouard Assembly Part
05061-6093 to 05061-6090.

Replace Figure 8-20 with Appendix I Figures 16 and 17.
Change A9 series number to 944,

Number from

Change 44A

Page 6-13, Table 6-1:
Delete ATAIRS3,

Page 8-31, Figure 8-18:

Delete A7AIRS53 from diagram and from component loca-
tor, Draw a line, on diagram connecting J2 input to J3
input.

Change A7 Series Number to 11324,

Change 45

Page 6-12, Table 6-1:
Change ATAIR17 from 2100-3182 to 2100-2428%.
Change A7 series number to 1120A.

Change 46

Page 6-12, Table 6-1:

Change ATAIR7 from 0757-0966 to Q757-0962, R:FXD
39K OHM, :

Change A7A10Q2 from 1854-0023 to 1854-0003.

Change Figure 8-18, ATAIR7 to 39K QOHM, and ATAIQ2
to 1854-0003,

Change A7 series number to 808,

Change 46A

Page 6-13, Table 6-1:
Delete ASE1, ABE2.

Page 3-33, Figure 8-19:
Delete E1 and B2 from gollectors of Q6 and 7,
Change AR Series number to 1116A.

Change 47

Page 6-13, Table 6-]:

Change A8 Phase Detector part number from 05061-6095
to 05061-6007,
Change ASAl
050616011,
Charige A8 series number to 208,

part number from 03061-6096 to

Change 48

Page 6-31, Table 6-2;

Change A2CR10 from 1902-3214 to 1902-3224, DIODE:
BREAKDOWN, 17.8V.

Make voltage changes to Figure 8-10 (A 10CR.2).

Change A2 series number to 1040A.

Change 49

Cesium Beam Tubes with HP part no, 05081-60020, series
number 1116A and above must use A4 Harmonic Genera-
tor series number 1220A. :

Change 50
Cesium Bearn Tubes with HP part no. 05061-6077 (series
740), 05060-6120 (series 740 to 1104A), or 05081-60020

(seriezs 1104A) must use A4 Harmonic Generator series
number 952,

Change 51

Page 6-19, Table 6-1;
Change A13R19 from 0757-0921 R:FXD 750 OHM, 2%,

1
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Table 1. Manual Changes (Cont’d)

Change 51 (Continued)

2W to 0757-0923 R:FXD 910 OHM, 2%, .2W. Figure
8-26, change A13R19 to 910 OHM,

Change A13Q4 from 1854-0019, TRANSISTOR: NPN to,
1854-0005 TRANSISTOR NPN (2N708). Figure 8-26,
change A13Q4 to 1854-0005.

Change A 13 series number to 728,

Change 52

Page 6-23, Table 6-1:
Change A18T2 from 05061-6109 to 05061-6112. Change
A 18 series to 1204A,

Change 53

Page 6-23, Table 6-1:

Delete A18C6 and A18RS.

Figure 8-30, Delete A18C6 and A18RS8. Change A 18 series
number to 512.

Do changes 36, 38, 40 and 43,

Replace Figures §-2, 8-3, 8-4, 8-5 and 8-6 of the manuai
with  Appendix I, Figures 18, 19, 20, 21 and 22
respectively.

Page 6-25, Table 6-1:

Delete F2, XF2 and J18.

Figure 1-1: Replace this figure with Appendix I, Figure 23.
Table 1-2, Equipment Supplied: Delete Wrench, 1/8”
open-end, 8710-1111,

Figures 3-7 and 3-8: Replace these figures with Appendix 1,
Figures 24 and 25 respectively.

Delete Option 004 information from Sectioni of the
5061 A manual,

Tabie 2-2, delete Degausser from table.

Section IH; delete information from
Section 111

Replace Table 3-3 with Appendix I, Table 6a.

Paragraph 3-8a: Replace with Appendix 1, Paragraph 3-8a.
Paragraph 3-8k(7): Delete the NOTE following this

paragraph,

Option 004

Section IV, Table 4-1:
Change Al to 05061-6087

A8 to 05061-6007

Al5to 05061-6017
Paragﬁph 4-4 line 11; change “5 parts in 1012" to “1 part
in 1011,
Paragraphs 4-23, 4-24, 4-26, 4-29, 4-34 and 4-42: replace
with Appendix 1 replacement paragraphs 4-23, 4-24, 4-26,
4-29,4-34,442, 549 and 5-51.
Figure 4-3: Replace with Appendix I, Figure 17a.

Replacement paragraphs:
3-8. Initial Turn-On Procedure

a. Remove instrument top cover. Locate Synthesizer
Assembly Al (Figure 3-7). Set TIME SCALE switch to
either “Atomic Time Scale” (thumbwhee! switch set to
2095} or the current UT2 offset (Table 3-3). Replace top
cover.

4-23. Synthesizer Assembly A1, Figures 8-8 and 8-9,
produces a 12.63 MHz signal that is mixed with
9,180 MHz in Harmonic Generator Assembly A4, produc-
ing the 9, 192, 63 Hz microwave field which is
applied to the cesium beam tube. Synthesizer output
frequency is adjustable by a slide and thumbwheel switch
located under the instrument top panel, The switch setting
is dependent on instrument time scale selected. If operated
on Atomic Time (AT), synthesizer output is 12, 631, 771.6
Hz. If Universal Time (UTC) is selected, the current {1968)
offset is -300 parts in 1010 and synthesizer output
frequency will be 12, 632, 047.5 Hz (Table 3-3). The 9180
MHz and 12.63 MHz will produce a frequency

within *7 parts in 1011 of the hyperfine transition
frequency of Cesium 133 (in the presence of a 72 milligauss
magnetic field). Remaining error is corrected through beam
tube “C” field adjustment, The synthesizer dynamic range
allows frequency offsets from zero (Atomic Time) to - 700
parts in 1010,

4-26. During a normal counting sequence, the input gate to
the divider is closed for 1.8 microseconds so the divider can
be preset, The gate is then opened and the decades divide
the input 5 MHz by the preset n integer dependent on
frequency offset desired (Table 3-3). This counting tech-
nique permits the large dynamic range necessary for the
instrument frequency offset capability.

4-29. The preset divider receives 5 MHz from A 10 and A13
and provides a 1.8 usec wide pulse output with a 5 MHz/n
repetition rate. The factor n is determined by the setting on
thumbwheel switch S1.

4-24. Figure 4-3 is a simplified block diagram of Synthe-
sizer Assembly Al. The 5 MHz inpuf signal is first isolated
through Buffer Amplifier Assembly A 13, This signai is then
applied to the synthesizer preset divider circuits, The 5
MHz is mutliplied by the rational fraction m/n through the
action of the synthesizer. The integer “n” is determined by
thumbwheel switch A1S1A, B, C, D which controls the
preset digital divider output frequency; thus, the preset
divider output frequency is 5 MHz/n.

4-34. Thumbwheel switch S1 functions as a decimal to
BCD converter. For example, if decimal 6 is entered on
S1A the BCD inputs of IC1 (pins 4 and 11) will be low, and
pins 10 and 3 will be high. Since IC1 requires positive logic
levels at the preset inputs, the high levels at IC1(10) and (3)
represent BCD 4 and 2.

Figure 17a. Synthesizer Assembly Al
Simplified Block Diagram
HI

oR
Q0
12.63

PRESET MH z
DIVIDER vCOo e
=n

12.63 MHz
] SAMPLE

SAMPLER
{234

THUMBWHEEL
SWITCH




Model 5061A
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Table 4, Replaceable Parts, 5061 A W/O Option

Reference |yp part Number| Qty Description Mfr Part Number
Designation

5020=0L76 INSULATOR FOR SNAP-UN PINS 5020-0176
AL5CL 01 T0-00T2 C:FXD MY L UF 10% 200VDCW HEW 54

ALSC2 0160-0162 C:EXD MY 0,022 UF 10% 200vVDCH 192P22392PTS
ALSCY 01 80-0117 C:FXD ELECT 2.7 UF 10T 35VDCW 0180~ 0117
ALSC4H 0180-0117 C:FX0 ELECT 2.7 UF 10% 35VOCW 0180~0117

A1SLS 0180-0097 C:FXD TANT, 47 10% 35VDCW 15004 T6X903552-DY5
ALSCS 0180-0160 C:EXD ELECT 22 20X 35VOCHW 0180-0160

ALSCY 0180-005T C1FXD TANT. 47 10% 35VDCH 15004 76X903552-DYS
ALSCS 0160~01 T4 CFXD CER 0,47 +80-20% 25VOCW SC11B75-CHL

ALSCY 0180-0097 CIFXD TANYT. &T 10% 35VDCW 15004T6X903552- DYS

AL5C10 0170-0019 CiFXD MY 0.1 UF 5% 200V0CW 0170~0019

a15C11 0180-009T CtFXD TANT. 47 UF 10% 3SVOCW 15004 T6X903552 -DYS
AlSC12 0180-0097 C:FXD TANT. 47 UF 10X 35VDCW 1500476 X903552-DYS
418C13 0150-0121 CiFXD CER D.1 UF +80-20% SOVDCMW SCSOATS-CML

ALSCAL 1901-0200 DIGDEsSILICON 100 PIV 34 IN4996

ALSCR2 1901=0200 DIODE:SILICON 100 PIV 3A 1M493 8
AL5CR3 1961-0200 DIGDE:SILICON 100 PIV 34 1NG998
ALICARS 1901-0200 DIODE:SILICON 100 PIV 3A 1N4398
A15CRS 1902-3234 DIGDE BREAKDOWN:19.6V 5% 19023234
ALSCRA 1901-0200 DIODE:SILICON 10D PIV 34 1IN&G9 8

A1L5CRT 1902-3234 DIDDE BREAKDOWNI19.6Y 5% 1902~3234
ALSCRE 1901-0200 DIDDESSELICON 100 PIV 3A 1N4998B

ALSCRY 1902=08676 DIODE BREAKDOWN:L18.7V{MATCHED PR.) 1902-0676
A15CR10 1902-007% DIODE:BREAKDONN 920V 5% 1902-0071
ALBLL 9100-0339 COIL:EXD RF AIR 5 MICROMENRIES 9100-0339

A1501 1854=0003 T$TR:SI MPNISELECTED FROM 2ZN1711}) 18540003
AL502 1854~0003 TSTR:SI NPN{SELECTED FROM 2N1711}% 1854-0003
A1503 1853=0024 TSTR: ST PNP 2ZNATTE
AL S04 18 54=0062 TSTR:SI NPN 2N1701
41509 1853~0024 TSTR:1SI PNP ZN3TTE

AL5G6 1854~ 0003 TSTR:2SI NPH{SELECTED FROM 2N1711) 1854~ 0003
ALSQ7 1653-0024 TS5TRzS1 PNP N3BT8

al4dd 1854-0003 TSTR:SI NPNC(SELECTED FROM 2NLTLL) 1854>0003
AL5Q9 1853-0001 TSTR:SI PNP{SELECTED FROM 2N1132) 1853-0001
AL5010 1854~0003 TSTR:SI NPNUSELECTED FROM 2N1711) 1854=-0002

A15011 1854=0003 TSTR:ST NPN{SELECTED FROM 2N1711}) 1454=0003
AL5012 1853=0001 TSTR:S1 PNP{SELECTED FROM 2N1132} 1853 - 0901
ALS5013 1854-0003 TSTR:SI NPN(SELECTED FROM 2NL1711) 1854-0003
ALS0L4 1854~0003 TSTR:51 NPNUSELECTED FROM 2N1711) 1854~ 0003
AL5015 1854=-0003 TSTR:SI MPNISELECTED FROM 2NLT11) 1854=-0003

415016 1854=-0003 TSTR:ST NPN(SELECTED FRGM 2N1T11} 1854~ 0003
a15917 1854~0062 TSTR:SI NPN 2N1701

AL50L8 1853-0001 T$TR:S1 PNP(SELECTED FROM 2N1132) 1853-0001
a15019 1853-0001 TSTR:SI PMP(SELECTED FROM 2N1132} 18530001
AL3QR0 18540003 TSTR:SY NPN({SELECTED FROM 2N1T71LL) 1854~ 0003

A15021 1853=0001 TSTR:S1 PNP{SELECTEQ FROM 2N1132} 1353= 0001
ALSRL 0757=-0%48 R:FXD FLM 10K OHM 2% 1/6M 07570948
ALSR2 0757~0948 R:FXD FLM LOK OHM 2% 1/BW 0757~ 0948
[ALLE 0757=0%41 RZFXD FLM 5,1K OHM 2% 1/84W 0757~ 0941
ALSR4% 0757=-0928 RIFXD FLH 1.5K OHM 2% 1/8W 075670928

ALSRS 0TST=0941 RIFXD FLM 5.1K OHM 2% 1/8W 075T~0941
ALSRG 07570928 R:FXD FLM 1.5K OHM 2% t/anW 0757-0928
ALSRT 0757=0938 RSFXD FLM 349K OHM 2% 1/8W 0757~0938
ALSRE CT57=-0914 R:FXD FLM 330 DHM 2% 1/8W 0757-0914
AL5RY 0767=0001 R:FXD MET FLM &30 OHM ST 3W 0767-0001

AL5R10 0757=0893 RIFXD FLM 51 DHM 2% 1/8H 0757-0893
AL5RLL 0757-0927 RIFXD FLM 1.3K OHM 2% 1/8W 0757-0927
AL5R12 0812-0017 RIFXD WW 0.25 OHM 5% 3W 08120017
ALSA13 0757-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W 0757=-9932
ALSRL4 0757~0927 RIFXD FLM le3K OHM 2% 1/8W 07570927
ALSRLS O757-0932 RIFAD MET FLM 2. 2K OHM 2% 1/8MW 0757~ 0932
ALEBR1G 0127-0012 R:FXD DEPC 20 OHM 1% 1/2W 0727-0012
ALSRLT 0811-0931 RIFXD WW 660 OHM 1% 1W 0811-0931
a35R18 Q1570894 RIFXD LM 56 OHM 2% 1/78W 0757- 0894
Al%R19 0757=-0972 RIFXD FLM 100K OMM 2% 1/8W 0757-0972
A15R20 0757~ 0960 R{EXD FLM 33K OHM 2% 1/BW 0757+ 0960
AL5R21 a757= 0940 REEXD FLM 4700 OHM 2% 1/8W 07570940
A156R22 0757=-0481 RIFXD MET FLM 475X OHM 1% 1/8% 07570481
Als5223 0757~0948 R:FXD FLM 10K OHM 2% 1/8W 075720948
ALSR24 0757-0893 RIFXD FLM 51 OHM 2% 1/8W 0757~ 0893
AL5R25 0757=0948 R:IFXD FLM 10K OHM 2% 1/8wW 07570948
ALGR26 0757-0911 REEXD FLM 300 OHM 2% E/8MW 0757-0911
aLsR217 0757-0932 R:FXD MET FLM 2.2K DHM 2% 1/8W 0T57-0932
AL5R28 0757-0893 R:EXD FLM 51 OHM 2% 1/8W b757+0893
AL5R29 0757-0940 R3FXD FLM 4700 DHM 2% 1/8W 0757 ~0940
ALSR30 0698=4345 R:FXD MET FLM 2 MEGOHM 1T L/4W 0698=4345
AL5R31 0727-022% R:FXD CARBON 265K OHM 1% 1/2W 0727-022%
A15R32 0TST-04T3 RiFXD MET FLM 221K DHM 1% 1/8BW 0757-0473
A15133 07570473 R:FXD MET FLM 221K DHM 1% 1/3W D75 7-0473
ALSR34 0751-0928 RIFXD FLM 1.5K OHM 2% 1/BW 075T~0928
ALSR3G 0757=0936 RIFXD FLM 3.3K OHM 2% 1/8W 0757~ 0936
aL5R36 0727-0012 R:EXD DEPC 20 OHM 1% 1/2W 0727~0012
ALSRAT 075T=0942 RIFXD FLM $.6K OHM 2% 1/84 07570942
A1SX01 1205-0011 HEAT DISSTPATOR:FOR TO-% AND TO~9 CASES TXBRE~032-0253

A-26
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Manual Changes and Options

Table 1. Manual Changes (Cont’d.)

Table 5-2, Item 4 Replace item 4, with Appendix 1,
Table 5,

Table 5. Time Scale Check

4. TIME SCALE CHECK

Remove instrument top cover,

Place instrument in operation (CONTINUQUS OPERATION light on, ALARM light off).

Connect 5 MHz from a Primary Frequency Standard as an external time base to an Electronic Counter.

Connect the Counter to rear panel SYNTH output jack of the 506 1A under test. Set TIME SCALE §ELECTOR
thumbwheel switch and HI-LO slide switch (Figure 3-7) located on Synthesizer Assembly Al, to the settings listed,
Counter should display the corresponding frequency, plus or minus the inherent 1-count Counter error,

Slide
Switch

Number on
Thumbwheel

Synthesized
Frequency

Shde
Switch

Number on
Thumbwheel

Synthesized
Frequency

12631771,6 Hz 2095 LO

12631818.2 Hz 0076 LO
126318637 Hz 3036 LO
12631909.6 Hz 6186 LO
12631955.8 Hz 2115 LO
12632001.6 1z 9105 LO
12632047.5 Hz 0366 LO

12632093.9 Hz 4396 HI

1263213%.8 Hr 4567 HI

12632186.6 Hz Q665 HI
126322314 Hz 0736 Hi
12632278.1 Hz 3845 HI
12632323.2 Hz 5257 HI
12632369.5 Hz 7337 Hi

126324153 Hz 8617 Hi

Reset TIME SCALE switches to instrument operating offset and replace top cover.

Change 533 (Continued)

4-42. The 12.632 MHz voltage controlled oscillator phase
lock range is kept narrow to prevent phase locking to
incorreet harmonics. To aceommodate the dynamic range
required for complete coverage of all UT2 (UTC) offset
frequencies, the voltage controlled oscillator has two
overlapping frequency ranges, selected by the setting of
HI-LO switch A182 Table 3-3 indicates the proper setting
[or appropriate synthesizer frequencies. Diodes CR38,
CR39, with C40, C4A3, R&2, and R84 provide AGC dc
fecdback to 319 basge.

5-49, Synthesizer cirenits provide 12.63 ... MHz to Harmonic
Generator Assembly Ad4. The exact frequency is determined
by setting TIME S8CALE thumbwheel and HI-LO switches.
Table 3-3 lists the output frequencies corresponding to
specific thumbwheel and slide switch settings,

5-51. To determine if synthesizer circuits are working
properly, connect equipment as shown in Figure 5-6. Set
instrument for normal operation (CONTINUOUS OPERA-

TION light on, ALARM lizht off). Chueck several switch
settings throughout Table 3-3. Counter should indicate the
corresponding frequency 1 count. The RF Voltmeter
should indicate 100 mV or more at each check point.

End of Replacement Paragraphs.

Paragraph 5-15: Add the following between step a and
step b. “Check Synthesiier Assembly TIMESCALE Switchl
settings given in Paragraph 3-8a.
Paragraphs 549 and 5-51: Replace this paragraph with
Appendix I Replacement Paragraphs 5-49 and 5-51.

Table 5-5: Replace this table with Appendix I, Table 6.

Paragraph 5-56 steps e to h: Replace with the Following
steps ¢ to m. Change manual series number to 1132A.

e. Set TIME SCALE slide switch on synthesizer to LO,

f. Measure synthesizer frequency at ALI3 using setup
shown in Figure 5-7.
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Table 1. Manual Changes (Cont’d.)

Change 53 (Continued)

Table 6. Synthesizer A1TP1 Output Period
vs Thumbwheel Switch Setting

Thumbwhee] Setting Signal Period at A1TPI

2095
0076
3036
6186
2115
9105
0366
4396
4567
9665
0736
3845
5257
7337
8617

819.6 psec
660.0 usec
739.4 psec
636.8 usec
F77.6 Msec
996.2 psec
674.0 usec
613.2 usec
469.2 usec
866.2 usee
726.0 pseq
904.4 psec
4935,0 psec
532.6 usec
566.4 usec

g If counter indication is greater than 12.632110 MHz
or less than 12.631710 MHz, replace AlY1l before
proceeding.

h. Adjust L} as necessary for a counier indication of
12.631910 MHz, £60 Hz.

i, Set TIME SCALE slide switch on synthesizer to HL

j. Adjust L4 as necessary for a counter indication of
12.632250 MHz, +60 Hz.

k. Set TIME SCALE slide switch on synthesizer to LD,
Check that counter indication is 12.631910 MHz, +60 Hz,
If frequency is incorrect, repeat steps h through k.

I When frequency at HI and LO settings are commedt,
fuconnect RE1, replace synthesizer cover, and replace
synthesizer assembly into the instrument.

m. Reconnect all electrical connections and using test
setup in Figure 5-6, check synthesizer output frequencies
using Table 3-3. All thumbwheel switch settings should
correspond with associated frequencies 1 count,

Change 54

Page 6-6, Table 6-1:

Change A3 from 05061-6108 to 05061-6094.

Changs A3A1 from 05060-6106 to 05060-6002,

Figure &-11: Change A3 Multiplier Assembly from
05061-6108 to 05061-6094; change A3A1 Multiplier P.C.

Board Assembly from 05060-6106 to 05060-6002.
Table 4-1 and Table 5-3 Assemnbly Designations:

Change A3 Multiplier from 05061-6108 to 05061-6094.
Change A3 and A3A1 series numbers to 1224A.

Change 55

Table 4-1 and Table 5-3, Assembly Designations:

' Change A6 Frequency Divider from 05061-6102 to

05061-6003,
Paragraphs 4-147 to 4-150 and 4-152, 4-153: Replace with
Appendix 1, Replacement Parzgraphs 4-147 to 4-150 and
4-152, 5-153,

Replacement paragraphs.

4-147. For explanation purposes, assume DIVIDER MODE
switch 54 iz set to AUTQ START. The divider start
requirements are a 1 MHz signal at X4 multiplier Q4 and a
5 MHz signal at buffer amplifier Q1 base, Quartz Oscillator
Assembly A10 5 MHz output is coupled through capacitor
Cl to buffer amplifier Q1, amplified, and coupled to
transformer T1 and T2 primary circuit. Capacitive voltage
divider C5-C6 couples the signal through detector diodes
CR2-CR3 to 5 MHz rectifier Q2 causing switch Q35 to
change state. Feedback is through Q5-C16 to amplifier and
start oscillator transistor Q6 base. Components L5, C17,
C20, C21, C22, and R22 are resonant at 1 MHz forming the
remainder of the feedback loop necessary for Q6 to
oscillate at | MHz,

4.148. Transistor Q6 output is coupled through C15 to X4
multiplier Q4, multiplied to 4 MHz, and coupled through
T2 primary to T1 secondary windings. The 5 MHz from
buffer amplifier Q1 is also present in T2 secondary. Both
signals are applied to mixer diode CR4. Components L2,
C13, and R12 form a 1 MHz tuned circuit permitting 1
MHz to couple through C14 to amplifier Q6 base circuit.
Q6 provides three 1 MHz output signals: 1) through C17 to
the 100 kHz divider circuit, 2) through C23 to emitter
follower O8, amplified by Q9, and transformer coupled
through T3 to front and rear-panet 1 MHz output jacks, and
3) coupled to X4 multiplier Q4 sustaining the regenerative
Process,

4-149, A portion of Q6 output is appiied to detector
diodes CR5-CR6, causing Q7 to change state, changing Q2
and Q3 state, and eliminates the oscillator feedback path
through Q3 and Cl6, Transistor Q6 is no longer an
oscillator but & class A amplifier, [f DIVIDER MODE
switch 84 was initially set to momentary START, the
divider startz as described. However, when $4 returns to
off, emitter is opened, removing feedback to Q6, and Q6
operates as an amplifier.

4-150. Breakdown diode CR1 and capacitor C7 form a+7
volt bias supply. Components L1, L3, L4, Lé, C2, C3, C8,
C10, C19, and C24 decouple the divider cirewits from the
+18.7 volt supply.

4-152, This divider functions the same as the | MHz
circuit. Assume the 1 MHz divider has started but the 100
kHz has not. The divider start requirements are a 100 kHz
signal at X9 multiplier Q12 and a 1 MHz signal at 1 MHz

A-28
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Table I. Manual Changes (Cont’d.)

Table 6a. Synthesized Frequencies

UTC Offset
Part in 1010

Svnthesized
Frequency

Zeeman
Frequency

Number on
Thumbwheel

(O { Atomic) 12631771.6 Hz

=50 12631818.2 Hz
12631863.7 Hz
12631909.6 Hz
12631935 8 Hr
12632001.6 Hz
12632047.5 Hz
12632093.9 Hz
126321398 Hz
12632136.6 Hz
126322314 Hz
12632278.1 Hz
12632323.2 Hz
12632369.5 Ha

126324153 Hz

2095 LO 42.82 kHz

0076 LO 5049 kHz

3036 LO 44,80 kllz

6186 LO 43,65 kHz

2115 Lo 47.42 kHz

9105 LG 45,35 kHz

0366 LO 44,18 kHz

4396 Hl 50.18 kHz

4567 HI 49,20 kHz

H1 57.66 kHz

9663

0736 T 45,14 kHz

3845 .H1 53.23 kHz

5237 HI 43.86 klz

7337 Hi 47.78 kHz

8617 HI 45,10 kHz

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 UT?2 time-interval second is slightly longer. A UTC time scale
which approximates UT2 ¢an be produced by oscillations offset from the atomic frequency by an amount

proportional 1o 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 10719, 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,

Change 55 (Continued)

amplifier Q10. The 1 MHz divider circuit provides 1 MHz
through T1 to Q10. The signal is amplified and coupled to
T4-T5 primary circuits, Gate Q13 state 15 changed by 1
MHz rectifier Q7, and changing state of switch QI185,
Feedback is through Q15-C41 to amplifier and start
oscillator Q16 base. Components L13, C45, C46, C47, and
R61 are resonant at 100 kKHz and from the necessary
fecdback loop for Q16 to oscillate at 100 KRz, Transistor
Q16 oulput is coupled through C40 to X9 multiplier Q132,
multiplied to 900 kHz, and coupled through T5 primary to

T2 secondary windings. 1 MHz amplifier Q1 output is also
coupled to TS5 secondary and both signals ar¢ applied to
mixer diode CR&. Compaonents L10, C37, and R44 form a
100 kHz tuned circuit, permitting 100 kHz to couple
through C39 to Q16 base. A portion of the 100 kHz signal
is applied to CR9-CR10 changing 100 kHz rectifier transis-
tor Q18 state. This changes Q14-Q15 state, and breaks the
oscillator feedback loop 'through Q15. Transistor Q16 now
functions as a class A amplifier. Feedback through €44 o
(012 maintains regencrative oscillator action,
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Table 1. Manual Changes (Cont’d.)

Change 55 (Continued)

4-153. The 100 kHz signal is coupled through C46 to
emitter foliower Q19, amplified in Q20, and applied
through T6 to front and rear-panel 100 kHz output jacks. A
100 kHz signal is coupled from Q16 through C42 to 100
kHz clock amplifier Q17 base. The amplified signal is
coupled through C50 to rear-panel CLOCK output jack.
Components L7, L9, C32, C24, C33, L1t, C57, C38, and
C49 decouple the 100 kHz divider from the +18.7 volt
supply. Diode CR7 with R32, C29, C30,CR11,R70, R71,
and C54 provide output level indications to front-panel
CIRCUIT CHECK meter.

Paragraph 5-94, 100 kHz Tuning: Replace with Appendix I,
Replacement Paragraph 5-94,

Replacement paragraph.

5-94. 100 kHz TUNING.

Note

100 kHz divider is started by 1 MHz from the 1
MHz divider, Therefore, before tuning the 100
kHz divider the 1 MHz divider must be started
and running.

a. Connect a2 BNC tee connector to front panel 100 kHz
output jack. Connect Electronic Counter and RMS
Voltmeter to the BNC tee. Connect the 5061A 5 MHz
output to Counter EXT STD INPUT and set counter for
external standard operation.

h. Connect 50-ohm Termination to 100 kHz output jack
on 3061A rear panel,

¢. Start the dividers by setting DIVIDER MODE switch
to AUTO START.

d. Carefully tune A6L13, T4, T6, and T5 for maximum
indication on RF voltmeter. Output level should be
between 1.0 and 1.5 Vrms. If less, decrease the value of
A6R69 until the output level is between 1.0 and 1.5 Vrms.
Electronic Counter should indicate 100 kHz %1 count.

e. Disconnect all test equipment from 5061A and
re-install divider assembly in instrument. This completes the
divider checks and tuning.

Table 6-1, Replaceable Parts:

Replace A6 information in Table 6-1 with Appendix I,
Table 7.

Replace Figure 8-17 sheets 1 and 2 with Appendix I Figures
26, 27, 28 and 29. Change A6 series number to 728.

Change 56

Table 6-1 A13 Buffer Amplifier Assembly:

Change A13A1 from 05061-6107 to 05061-6031.

Change A13R1 to 0757-6900 R: MET FLM 100 OHMS.
Add A13R2, 0757-0900, R: MET FLM 100 OHMS.

Figure 8-26: Replace A13 Component Locator with
Appendix I, Figure 7a.

Change A13R1 to read A13R2, value 100 OHMS.

Add A13R1, 100 OHMS to J2 side of A13R3 and circuit
ground.

Change A 13 series number to 916,

Change 56A
Page 6-20, Table 6-1:
Add Al4El: HP Part No. 9170-0029, Core: Ferrite Bead.

Page 8-49, Figure 8-27:
Add A14E1 to Q1 base (Symbol for Ei) is:

Compenents are for example only

Change Al4 Series Number to 1236A.

Figure 7a. A13 Buffer Amplifier

ce .
i &m}‘-»'-
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Chunge 57

Page 6-21, Table 6-1;

Change A14R10 from 0757-0383 to 0698-3435, R:FXD
MET FLM 38.3 QHMS.

Figure 8-27,
38,3 OIIMS.
Change A 14 series number to 1208A,

change Al4R10 from 182 OHMS to

Change 58

Page 6-23, Table 6-1:

Change A19R5 from 0698-8419 to 0698-3305. No other
effects result from this change,

Change A 19 series number to 728,

Change 59

Page 6-34, Table 6-3:
Change ASALQL, Q2 to 1854-0020

Page 8-21, Figurc 8-14:
Change Q1 and Q2 to 1854-0020.
Change A5 Serics Number to 1248A.

Change 60

Page 6-36, Table 6-3:
Change ASA3CI and ASA3C3 to 0140-0196, C:FXD MICA
150 pF, 5%, Mfr. Part No. RDM 15F 151 J3C.

Page 8-25, Figure 8-16:
Change ASA3C1 and ASA3C3 to 150.

Pages 8-21, 8-23 and 8-25, Figures 8-14, 8-15 and §-16:
Change A5 Series Number to 12324,

Pages 8-21, 8-23 and 825, Figures 8-14, 8-15 and §-16;
respectively;

Change A5 Series Number to 1232A.

Change 61

Page 6-25, Table 6-1:

Change C2 from 0160-4201 to 0160-3488, C:FXD 3.0 uf,
Mfr. Part No. 0160-3488,

Add C3; HP Part No. 0160-3489, C:FXD 5.0 pf, Mfr. Part
No. 0160-3489,

Change D81, D82 from 2140-0245 to 2140-0025, Mfr. Part
No. 327.

Page 8-3, Figure 8-2:
Add C3 notation next to C2. Delete references to “C3
deleted” at bottom of page.

Page 8-5, Figure 8.5:

Change C2 to 3 uf.

Add C3, 5 uf, in parallel with 2.

Delete references to “C3 deleted” at bottomn of page.
Change manual prefix to 1328A,

Change 66

Pages 6-32, 6-33, Table 6-2:

Change A2R41 and A2RS55 to (757-0941,
R: FXD Met FLM 51K Mfr No. 0757-0941.
E19 remains 2.4K.

Page 8-13, Figure 8-10;
Change A2R41, R55 to 5.1K,
Change A2 Series No. to 1352A.

Change 62

(For A5) Page 6-34, Tabie 6-3;
Change A5AIC19 from 01800532 to 0160-0128 C:FXD,
CER, 2.2 pf, Mfr. Part No. 5C152C25-CML.

Page 8-21, Figure 2-14:

Change ASAIC19 from 6.8 uf to 2.2 uf.

Change AS5Al Series Number 1o 13324,

Change A5 Series Number on Pages 8-19, 8-21, 223, and
8-25 to 1332A.

(For A2) Page 6-31, Table 6-2:
Delete A2C16.
Change manual prefix to 1328A.

Page 8-13, Figure 8-10:

Delete A2C16 from component locator and from schematic
diagram.

Change A2 Series Number to 11124,

Change 63

Pape 6-36, Table 6-3;
Change ASA3IC] and A5A3C3 to 01400196 C:FXD, MICA
150 pf, Mfr, Part No. RDM15F151)3C.

Page 8-25, Figure 8-16:
Change A5A3CI and C3 to 150 pf.

Pages B-21, 823, and 8-25, Figures 8-14, 8-15, and £-16:
Change A5 Series Numbers to 1248A,
Manuval prefix remaing at 1328A.

Change 64

Page 6.6, Table 6-1:

Delete A1ALE]L,

Pape 8-11, Figure 8-9:

Delete A1ALE] from Q19 collector.
Change Al Series Number to 1316A.
Change manuval prefix to 1316A.

Change 65

Page 6-4, Table 6-1:
Delete AIAICS0,

Page 8-11, Fipure 8-9:

Delete A1A1C50 from across A1A1RS9,
Change Al Series Number to 1152A.
Change manual prefix to 1248A.
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Figure 8, Synthesizer Assembly Al, Component Locator, Series 1040A
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Figure 11. Al15 Power Regulator Component Locator
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Model 5061A
Manual Changes and Options

Figure 23. Model 5061 A and Accessories

MODEL 5061A

AC POWER CABLE MOUNT KIT

ACCESSORY KIT




Model 5061A
Manual Changes and Options

Figure 24, Top Operaling Controls
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. Bynthesizer TIME SCALE SELECTOR thumb-
wheel switch: Selects synthesized frequency
input to Harmonic Generator.

. Synthesizer TIME BCALE SELECTOR HI-LO
awitch: Used in conjunction with thumbwhesl
switeh to select synthesized frequency.

CLOCK SET BTOP switch (Option 01 only):
Digital clock is stopped when awiteh is de-
pressed, starts when released.

CLOCK SEYT FART awitch (Option 01 only):
Digital elock second hand is accelerated when
switch is depressed, resutes normal operation
when released.

Clock 8YNG switch (Option 01 only): Synch-
ronizes 5061A Digital Clock with an external
clock when depressed; clock remains synch-
renized when released.

6.

Clock TIME DELAY switeh (Option 01 only):
Selects time delay between an external refer-
ence pulse and the internal 1 pulse-per-second
clock pulae, Adjustable in decade steps from
1 pstol sec.

0-1 4 SEC TIME DELAY control (Option 01 only):
Allows continuous adjustment of clock pulsede-
lay over any 1 psec range.

. OVEN TEMP NORM-LO switch: Selects operat-

ing temperature for the cesiombeam tube oven.
Normally set to NORM.

. OVEN OFF-0ON switch: Switehfor cesiumbeam

tube oven. Used in ON position,

. AC Amplifier GAIN switch: Selects HI or LO

gain of amplifier.
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Figure 25. Rear-Panel Operating Controls

OUTPUTS - 5 MHz, 1 MHz, 100kHz: BNC jacks
paralleled with front-panel outputs to provide
these standard frequencies.

CONTROL jack: Normally not used. Connected
to voltage control point between integrator and
crystal oseillator.

CLOCK 100 kHz jack: 0.5 volt rms (min), 100
kHz sine wave info 1000 ohm load for driving
HP 115BR Frequency Divider and Digital Clock
or equivalent.

EXT DC fuge: Use 3 ampere fuse (HP #2110-
0003) when external 24 volt do is used.

EXT DC connector: Five-pin male connector.
Used to connect 50614 to external 24-velt de

supply.

3YNTH test jack: Synthesizer output frequency
is available at this jack, frequency depends on
time scale used (see Table 3-3 ).

. AC LINE jack: Accepts round female connec-

tor on power cable supplied.

AC LINE fuse: 1.25-ampere Slo~Blo fuge (HP
No. 2110-0305) for 115 Vac operation or
(. 8 ampere for 230 Vac operation.

. 115/230 volt ac line switch: Set to expose cor-

rect numbers (115" or "230") for the ac line
voltage used,

1 PPS jack (Option 01 only}: Provides 10 volts,
20 psec pulse from digital clock circuits,

. SYNC INPUT jack {Option 01 only): Input to

digital divider circuits for external synchro-
nizing pulse. External synchronizing pulse
must be +5V or more with rise time of less
than 50 nsec.
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Table 7. Replaceable Parts, 5061A W/O Option

Reference
Designation

Mfr Part Number

HP Part Number| Oty Description

ENSULATED FEED THRU:TEFLON FT=5M-023=F20
SCRENTSTL PAN HD 4=40 THD ten
SHIELD:DIVIDER osoﬁo:gggg
COVER=BOTTOM 05051
COVER=TOP 05081 - 0004

B340-0119
2230-0924
* 05080-0012
ae Misc 05 061=0003

PARTS a5a61=0006

05061 - 2028
0505 1-202%
REO&EO= G061
0oL e -4059
Do10b4- 6059

PLATEZEND

FLATE :END

FILTER ASsY:FEEO=THRU
FILTER:FEED=THRU
FILTERZFEED=THRU

Q505)1=-2028
06061=2029
AGFLL 050606061
ASFLE Q01 0e- 6059
A&FL3 Q01 08~ 6059

JACK:COAXIAL S0~0OHH SUB=MINAY CHASSIC 9287
JACK:COAXIAL S0+0HM SUB=MINAT CHASSTS 9287
JACKICOAXIAL SO-OHM SUB=-MINAY CHAGSIG 9287
JACKICOAXTAL 50=0HM SUB-MINAY CHASSIZ 9287
JACK:COAXEAL S0=O0HM $UB-MINAT CHASSIS 9287

AbJL : 1280=0256
Abd2 1250=0258
A6.3 1250=-0258
Abdb 1250=0288
AGdS 1250~-02%8

JACK:COAXIAL 50=0HM SUB-MINAT Cﬂlggig ggg:

- E=MINAT CHA
JACKTLOAXTAL 50=0HM 5u e Be1-56004
192F10392-PTS
1050107C 203012

AbJb 1250-0258
4647 1250-0258
Abal 050615004 BOARD AS5Y:FREQUENCY DIVIDER
LLTARA ) Q1&60-0161 CIFXD MY 0.01 UF 10% 00VDOCW
AGBLCZ D1EQ-D113 CIFXD ELECT TA 10DUF +20=15% 3QVOCH

ABALCY ©130=-01173 CIFXD ELECT TA 100UF #20=-15% 30VOCH 109D10TL2030T2

ALALCH
AGALLCS
AGALCSH
AbALCT

A6ALCH
AGALLY
A&ALCLO
ABAlLCIL
aaAlcl2

AGALCLE
ALBLED &
AGALELS
AGALCL G
AGALCLY

AGALCLE
4p215619
AALE2D
LpaLE2L
BEALLIZ

AGRLLEY
a5d1C24

M 60=0127
01 40=-01F8
01460-0161
O160=-01E T

0150=-0121
01 600141
D150~01)
41 #0=01 76
0l 40=0208

0)40=017%9
01 50=0161
0140=022L
01400161
01 4=0231

015¢=-0121
0150-012)
ol 40=0154&
01 40=02 04
0121~ 0pse

O140=017%
0153=0%¥%

CIFXD
C:FiD
C:FXD
CIFXD

LiPXD
CIFXD
C:FXD
CiFXD
CIFXD

CIFAR
CiFX0
CiFXD
CiFXD
CaFXD

CiFXD
CiFXD
C:FXD
CiFAD

CER 1.0 UF 20% Z5VOCW
MICA %&0 PF 2%

MY 0,01 UF 10T Z00VDCW
CER 1.0 UF 20T 25VDLW

CER 0al UF +80=20% 50VOCH
MY U.0% UE 10X ZO0vOCH
CER 0,1 1lF +80=-20% SDYOLW
MICA 100 FF 2%

MICA 480 PF 5X

WICA 1000 PF 2%

MY 0,01 UF 14X 200VDCH
MICA 220 PF 1%

MY 0,01 UF 10T Z0OVDCH
MICA 4#4DPF LT 300VDCW

CER Dal UF +80=20X SOVDCH
CER Ou.3 UF +80=20F 30VOCW
MICA L300 PF SX

MICA 47 PE 5% NPD SOQVHCH

C:vARI CER 9=-3% PF

Cs:FXD
CsFXD

MICA 190 PF 2X
CER 0,1 UF +80=20% SqvoCd

SCI3CS-LHL
ROM1SF5&)G3C
192p10392-PTS
SL13L5-TMY,

SCSOBTS-LML
192PL033=PTS
SCSOBIGS-CHL
01l4D=0174
RDM1SFL£2) 330

QLGQ-0LTY
1920 10RGE-PTE
0140=-0221
192F103G2=PT5
ROM1SF441F3C

SC50BIS~CML
GCS0BTS-CML
0140=0154
ROMLSE4TOJSE
0121=0046

a140-017%
SCSOBIS-LML

0150=0159
1500225X902042=DY5
0rL40-0180

01400159 CIFXD MICA 3000 RF 2%
o1a0~al9T C2FXD ELECT 2,2 UF 10T ZOVDLW
0] ab=01 B0 C:FXD MICA 2000 PF 2T

a5a154%
Ledl G226
AGALCRT

SCS0BI5-CML
SCSORES-GHL
SC50815-CHL
0140=-0180

SLSOBTS-LML

SCE0BT5-GML
QLab=0228
0140-0170
192PEIRGZ-PTS
192P15394-PTS

RBALG2S
ABALCEZY
ABALCIO
ABALCHL
AbLALC32

AGALCI S
ABBLLAY
AbaLGIL
AGALCAT
AbALCEA

DLEpedL2] C:FXD CER Da) UF #B0-Z2OF 5QVOCH
01 50=0121 CIFXD CER Gul UF #80=20% JOVOCW
OLs0=0121 CIFXD CER 0,1 UF +BD=-20% SOVDCW
91 40=01 20 CIFXD MICA 2000 PE 2X

o1 %0=-0121 C:FAD CER .1 UF *80=-20% SOVOCH

- CIFXD CER Q.1 UF +B0=20% S0VDCW
g{gg-gégs CIFXD MICA 3460 PF A% 300¥DCM
OLAD=GLTO CIFXD MICA 5600 PF SE SOOVOLW
Q1600301 CaFXh MY 0.0L2 UF 10X 200¥DCW
01 60=01 94 CIFED MY G.01% LF 10X

ABALLCIY
[ LI 0
AbALGHL
AGALGAD
AGRL G4

192P18252=PT3
o1&0-0720
192P15392=PT5
ROMZOF (22500F 3L
$C1ACS-CHL

01 60=019% CIFXD MY Q.015 UF 10%
0%20*022@ CTFXD HICA 200 PF 1% 300VOCH
01 60=0194 CIFXD MY 0,015 UF 10%

01 40=-022% CIFXD MICA 2250PF 1% 300VDCW
OL&0—-0127 CIFXD CER 1.0 UF 20% 2%vDOCM

AGALC4h
[ETYR-LL]
AAALCAG
ABALCAT
ABALCAE

01 40=-0162 CIFXD MY 0,022 UF 10% ZOOVDCW
OL6D=0958% CIFXD MICA 1269 PF 1%
Q1480170 GCiFXp MICA 5600 PF 3X 300VDCH
DL&0=01&3 CiFXDh MY 0.@33 UF 0% 200VDCH
Q1600127 Lifxh CER 1.0 UF ZG% 2EVDCW

192P22392-PTE
D140=0%54
GL40-01TO
192P 3392 -PYE
§C13C5-CHML

ABALC4Y
AGALCSO
ALALC 51
ABALCSH2
ALALCS3

=01 74 C:FXD CER Q.47 UF +80=20F ZBVDCH
3{:2-0:94 CHEXD MY 0.Q15 UF LOX
1 40=01 84 CiFXD MICA 8200 PF 1E LOOVOCH
01 40=01 84 C:FXD MICA 8200 PF 1% LOOVDLW
01460=01T4 C:iFXD CER Da%7 UE +80=20T Z5VOLW

SCL1B7S=-C ML
192PL5393-PTS
0L40-0184
0140=0184
SCI1RTS-SHL

AbLLC 54
AGALCSS
AGALCST
AGALLSE
AGRLLHL

01 60=01 T4 CIiFXD CER 0u47 UF +BO-20X 25VDLW
0180=-0121 C:FXD CER Qa1 UF #80=20% SOVOCH

01 40=01 74 C:FXD CER Qu&7 UF +30=-20% Z5VOLW
0160=0174 CIFXD GER Dl&#7 UF +80=20% ZBVDLW
1902=00046 DIODE BREAKDOWN:=T.O0V 1%

§CLIRTE-CML
SLEOBTS-LML
SC1LBTS~CML
SCLLBTE-CME
1902 - 0004

AGAICRZ
ALALLAY
AGALCA 4
ABALCRE
46A1CRE

DIODE=SILILON JOMA 30WY
DIODE:STLICEON 30MA 30WV
DIGDE=SIEICON 30MS 30WY
DIGDE:SILICON 30MA 3QWv
DIDDE:SILECON 3GHA 30KV

FoG1H48
FOGLOAR
FoGloas
FOGLOBE
FOGLOAA

1901=-0040
1901=0040
1701=-0040
17 0L=-0040
L9ol-H040

A=50
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Table 7. Replaceable Parts, 506 1A W/O Option (Cont’d.)

Reference - Mir
Designation HP Part Number| Oty Description Mfr Part Number

Code

AGALCRY 1901 =00&0 DIODE:SILICON 30MA 3QWY gT2E3 FDGloae
AGALCRE 1901=0040 DIODE=SILICON 30MA 3DWY L1 FDGLORRA
AGALCAS 1301 =0040 DIODE:SILICON 3a0MA IDWV 07263 FRELOOA
AGKALCRLD 1901=0040 DIODE:SILICON 30MA 3QWY 07263 FRG10E8
AGALCRIL 1901 =0040 DIODEISTLICON 3OMA 30WY OT243 FOGLORR

AGALLL 9140=012% COIL=FX0O RF 30 UH 28480 140 0L 2e
AGALLZ N 40=0107 COILZFXD RF 27 UH 10% 99600 1860-348

AAALL3 RI40-QL12% COILIFXD RF 220 28480 FL40-0129
AGALLS 91 40=0118 CODIL=FXD 500 UM 284800 F140-0118
AdalLL % 9140=-0118 COIL:=FXDO 500 UM 28480 F140-01148

AGALLS Sl40=0124% COILEFXD RE 220 28480 F140-0129
ASGALLT GL40=012% GOIL:FXD RF 220 28480 F140-012%
AGALLS 9140=012% COIL:FXD RF 220 28480 1AG~QL 29
AdLLL% 91 40=0129 COILzFXD RE 220 28400 9L&0-0129
AGALLLO PL40=012%9 COTIL2FAD RF 220 28480 F140-0129

asalL1l N40=00T2 COILIRF S000 UH 10T TEE6T SAS000-1
ABALLLZ lo7A-9F COIL A%SSY ) 28480 1074~ 9F
AGALQ] 1854=0005 TSTR:ST NPN BOA ZNTOB
ALALODZ 18%4—0003 TSTR:5! NPN({SELECTED FROM 2ZN1T11) 20480 1854~ 0003
Anpt o3 18 54=0003 TSTR=5I NPNUSELECTED FROM ZNI7LL] 20400 1855-0003

AbAlO& 1854=000% TSTR:=5I NPN B131 ANTDR
AGALD5 1855=0056 T5TRi5T FET 60131 FLLEL Y
AGALOG 1854=0005 T5STRi5I MPN 80131 Yo
ALALOT 18 54=0023 TSYRISI MPNfSELECTED 2NZ4B4) 78480 Lags: On73
AbLALOE 1854=0005 T3TR1I5I NPN 80131 2NTOA

AbALOY 16 54=0005 TSTRI5]1 NPN 80131 2NTOB
ALALOLYD 16 54=0005 TS5TR:SI NPN 80131 2NTOR
AGALOLL 15 54=0005 T3TR151 NPN 80131 MNTos
As4lol2 1854=0005 THTR=SI NPN 80131 ZNTOR
AEALDLS 18 54=0003 TSTR=5I NENI{SELELCTED FROM ZN1711) 2R480 1886-00032

AbALCLS 1854=G003 T5TRz5I NPNISELECTED FADM 2NXT21} 28480 1854%- 0003
ABALOLS 1455=005s TSTR=51 FET 80131 2NAG 2

ABALOLS 18840003 TSTR2ST NPN{SELECTED FROM ZNLTAL) 28480 l884- 0003
AshlolT 18 540003 T5TR35I NPNUSELECTED FROM ZNiTLL) 28480 1854- 0003
AnAlOlB 1854=0003 T5TRz51 NPN{SELECTED FROM 2N1711) 2B&ED 1854 D00

Abklole 18 54=000% THTRISI NPN 80131 ZNTOR
AGALO20 1854=0005 TETRi15I NPN 80131 ZNT08
AGALRL QT 57=0900 RIFXD MET FLM 100 DHM 2% L/BMW 284E0 0757 =0%00
AbAlR2 QTE7-0900 RiFX0 MET FLM LOO DHM 2X 1/8u ZB4B0 DTS5 7=0900
AbALRD D7 5T-09%0 RIFXD FLW 4700 OHM 2T 1/8W ZH4RO DTST=0940

A6ALR4 OT57=0924 RiFXD FLM 323K OHM 2X L/8W 2B4B0 Q75 T= 0 34
ABALRS ars7-0893 R:FXD FLHM %1 OHM 2X i78W 20480 a7s7-0RI3
AGALRE OT57=0924 RrFXD MET FLM 1K OMM 2X 1/78W 28480 OTET- 0924
AGALRT OTS5T=0897 RIFXD FLM 75 DHM 2% 1/3M 28480 0757« ongT
ABALRSE OT5T=0924 RIFKD MET FLM 1K OHM 2% 1/3w 28480 0757« 09124

BAATRY DT5T= 0957 RIFXD FLM 24K OHM 2k L/8W 28489 OI57=0957
AGAIRTO Q75T-0920 RZFXD FLM la6K OHM 2T LrfoW 2B480 oTST-0%29
AGALRLTL QIST=0B92 RIFXD FLM 51 OHM Z¥ 1/78W 28480 QTST=0:393
AGAIRLZ GTET=-0914 RIFXD MET FLM 470 OMM 2X L/BW 2p%80 RIET-0916
ARBIRLY QTST-00463 RIFXD FLM 43K OHM 2X L/aW 28408 QTET-0%463

A6ALRE 4 757~ 0955 RiFXD FLM Z0K OMM 2% 1/8W 2B4BD DFST=0955
ALALRALS OTST- 0944 - RIFXD FLM H.85 CHM ZI L7aW 20480 018 T-0%e
AbALRL & QIT-0930 RIFXD FLM l.8K DHM 2X 1/8M ZB4B0 OTET-0%30
ABALRL YT 0¥ T-09%8 RIFXD MET FLM 27K DHM 2T L/8W 28480 GT3T=0%58
AsALRLE QIST-09TH RIFXD FLM 150K DHM 22X 1/8W 28480 LTBT-a9Ts

AGALRLG 07s7-0893 R:iFXP FLM 51 OHM 2X L/8&W 28489 oT8T=DH93
ASALRZD 0757-0917 RIFXD FLM S19Q DHM 2T 1/8W 20480 oTsr-asy
AGALRZY 0757~ 0893 R:iFXD FLM S1 OHM 2% L/%4W 28480 OTST-QH92
ALALRZZ QTET- 0474 RIFAD MET FLM 243K OHM 1% 1/8W 28400 07 87= 04 ¥ &
AtALRZZ oIST-Q929 RIFXD FLM l.6% OHM 23 1/6M 20400 OTsT=0uzg

LLLIEL] a757- 0940 R:F¥D FLM 4T0D OHM 2% 1/8W 28400 OTST=0940
AGRLRZG OT57=00493 RIFXD FLM 51 DHM 2X L/oW 28480 a7 87-png3
AGRLRZ& 0757= 0052 R:FXD FLM 15K OHM 2X L/6W 28480 oYsT=05sy7
ABALRZT OTS57=0%44 RZFXD FLM 10K OHM 2% L/eW 28480 UTEY=094R
AGALRZA QTST=0900 RIFXD MET FLM 100 OHM 2% 1/aw 2B%80 oTST-0900

A54LREG 0757=0920 RIFXD FLM G680 OMM 2X 1/8W 28680 QTET=0920
ABALRAD DT5T= 0893 R:FXD FLM 51 OHM 27X 1/4W 28480 0¥57-0893
AGALRIL ATIST~0922 RZFXD FLM 820D DHM 2X 1/8W 28480 0T8r-0922
AGALR3Z 0757~0942 RiFXD FLM S5.6K OHM ZX 1/84 28480 Q870942
B&ALR3D 0757 = 0240 R:iFXQ FLM 4700 OHM 2% L/8w 28480 0187-09a0

ABALRASL DTST- 0947 R:FXp FLM 3,1K DHM 2T 1/8W 2R4BO 0Y8T-0947T
ASALRAS ¢157--0a93 R2FXD FLK %1 OHM 2% L/8W 28480 075T=-00%3
LLLILET] ari7-0927 RIFAD FLH 1.3k OHW ZX 1/78W 28480 0TET=0%27
Au4lRIT aT57-0RT3 R:FXD FLM 51 DHM 23 L/8W 28480 O757=0893
AGALR 3L aF5¥~0927 REFXD FLM L.3K OHM 23 1/8W ‘2BHBO C75T=0927

AaalRig 75T~ 0215 RIFXD FLM 430 QUM 2% L/8W 28480 0757=0315
LAHELR40 QTST- 0974 R=FXD MET FLM JK OHM ZX 1/8M 28480 Q757=0924
LEETEEY 0TS 7 -0%64G R:FXD FLM &,.8K OHM 2X 1/6W 23480 OT5T=09%4
AeALR4Z OTAT - 0948 R:FXD FLM 10K DHM 2% L/BW 223480 075 T=0%40
AbALR43 0787-0893 Ri1FXD FLM §1 OHM 2% 1/8W 28480 QT5T=0893
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Manual Changes and Options

Table 7. Replaceable Parts, 506 1A W/O Option (Cont’d.)

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Number

AGRLR &k
AbALR&S
Abhl R4b
ALALRSGT
ABALR4E

AsbLR&9
A&ALRED
AbhLIEAL
abklRE2
AbALRGS

AEALR G4
AGALR 54
AGALRSS
AGALIRSG
ABRLA ST

AGALRSE
AbLLRED
abALRAL
AGALR&Z
aGhLREY

AGllRbh
ALALRGS
d&ALRGG
AGALRGT
ABALRGE

deAl RAS
ABALRTOD
ABALRTL
AGKLRTZ
AbaLRTY

AGALRT %
ABALTL
AbALT2
ABALTE
LuAlTé

A6ALTS
AGALTSG

oTS7=-0916
07 57=0940
OT57-0944
a7 FT=-098d
DTST=0944

0T5T=-096%
oT5T=-0976
OT5T=095%8
O75T=-0893
o75T=0930

OTST-0920
Q7 ¥1-0%33
o475 T=0893
Q78T=0928
QTET=0934

Q7 ET-092%
075T=0%68
a7 57T=0937
QT57=0%46
4T 5T=0893

O167=0900
OT5T=030
aT5T=-0%04
07 57=0706
075 T=0906

oT57T=0893
o757-07id
G78T~0P52
DTFT=092%
GT5T=0937

0TET=0921
0 8061-6006
09041=000%
08041=-8007
08061=-6005

a5061-8003
LOTA=C

RiFXh FLM 560 DHM 2% L/oW
RIEXD FLM 4700 OHM 2% 1/4W
R:EXD FLM LOK QHM 2% L/8W
RIFXD FLM 12K QHM 2X 1/6W
R:FAD FLM 55K OHM 2T L/BW

REFAD FLM 51K QHM 2% t/0
fiFRh FLM 150K OHM 2X 1/8W
RiFXD FLM LOK DHM ZX 1/34
R:FXD FLM 51 DHM Z% 1/
REIFXD FLM l.8K QHM 2% 1/8W

R:EXD FLM 1.2K OHM 2% L/78W
REFXD FLW 244K OHM 2T 1/5W
REEXD FLM 51 OHM 2% 1/0W

REFXD FLM 1,95¢ OHM 2% }/8W
RIFAD FLM #.7K OHM 2% 1/8W

SRIFXD FLM 104K OHM 2X 1/8W

RIFXD MET FLMK GBK DHM 2% 1/oW
RiFXD FLH 3.46% OHM 2% 1/B8W
RiFXD FLM B.2KE OHM ZX 1/8W
RiFXD FILM 51 OHM 2% 1/0M

RIFXD MET FLM 100 OHM 2% 1L/OW
RIEMD FLM 1.8K CHW 2% 1/0W
REFAD FLK 220 OHM 2K 1/EBW
RIFXD MET FLM 1B0 UHM X 1/8W
R:EXD MET FLM 1BQ OMM % 1/8W

RIFED FLM 51 OHM 2T 1/8W
RiFXD FLM A20 DHM 2% L/BW
RIFXD FLM Gad¥ OHM X 1/BW
RIFXD MET FLM 1K OMM ZE 1/9W
RIFXD FLM 3,6K OMM 2X 1/8W

RIFXD MET FLM TS50 OWM 2X L/8W
TRANSFORMER: BMHZ INPUT
TRANSFORMER 3 1 HHI=4MHZ
TRANSFORMER :1KHI QUTRUT
TRANSFORMER : IMHZ = 4MHZ

TRANSFORMER I, 9MHZ MULTIPLIER
TRANSFORMER ASSY 1100KHI

BTsT-0918
GTET=0940
OT5T=0948
075 T=0950
OT57= 0966

QI57~ 0965
0757=-0976
LT757=-0948
Q75T=- 0893
OT5T=0930

97570926
0T57-0933
0757=- 0892
0T57=0928
0757~ 0934

OT5T=0R2%
Q7570958
a7 T-0937
RTST- 0946
DTST+ Q833

0757-0900
Q75T=-0930
07570908
oTs T~ 0706
ATST- d30é

DY57=-0893
O7FT-092%
O757=0%43
075T=092%
aysT=-0921

GTST=0921
LE06Y=8006
O5041=800%
HEQAL-80DT
GB061=8005

05061=-8008
107A=9%




Model 5061A
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Figure 26. A6 Component Locator

JiI J3
P [l

L2

i 5 R




HICIALD THR

43T T ——

vl

250
+BYLS ONY
LEIPIRTS S
SR00- LRI

itttk L PR ——

I any
fdLng

*rOT IS0
mONI
THRG

g

HIMOTIOH
HaLLag
000 = »EW
20 HIFAILIM X
S000-#681

us_

+0 . : “
- . . |

|

|

|

|

ooz
k220 )
1129

o5
r_\nufn_z:
e MOMA

)
<
>
=
=
=
5
A
W
-
-
=
=
=
=
)
.
=
=
2
=
T
5
2
=
=
~
~
=
[~
=
20

wiT- 3050 (ISWISSY OMVOE N2JIAI0 AJNIN0IHT V9V 30 1avy




Model 5061A
Manual Changes and Options

Figure 28, A6 Waveforms

© 05vem, .1 us/em © 1V/cm, .1 us/cm .5V/em, .5 ps/cm

a JBV/em, L5 ps/em o 1V/cm, .5 ps/em © 1vem, .5 ps/cm
1 MHz Divider will
not start

€ 1v/em, .5 us/em © .5v/cm, 2 us/em © . 5v/em, 5 us/em
100 kHz Divider will
not start

G061A: Normal cperation with 2 o ‘ i ‘ Oscilloscope: DC coupled
DIVIDER MODE set to S ‘
AUTO START.

@ 2v/em, 5 us/em
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