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SAFETY CONSIDERATIONS

GENERAL

This is a Safety Class | instrument. This instrument has been designed and tested according to
IEC Publication 348, “Safety Requirements for Electronic Measuring Apparatus.”

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the
available line voltage and the correct fuse is installed (see Section Il). Make sure that only
fuses with the required rated current and of the specified type {normal blow, time delay, etc.) are
used for replacement. The use of repaired fuses and the short-circuiting of fuseholders must
be avoided.

SERVICE

Although this instrument has been designed in accordance with international safety standards,
this manual contains information, cautions, and warnings which must be followed to ensure
safe operation and to retain the instrument in safe condition. Service and adjustments shouid
be performed only by qualified service personnel.

Any adjustment, maintenance, and repair of the opened instrument under voltage should be
avoided as much as possible and, when inevitable, should be carried out only by a skilled person
who is aware of the hazard involved.

Capacitors inside the instrument may still be charged even if the instrument has been discon-
nected from its source of supply.

Whenever it is likely that the protection has been impaired, the instrument must be made in-
operative and be secured against any unintended operation.
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IF THIS INSTRUMENT 1S TO BE ENERGIZED VIA AN AUTOTRANS-
FORMER (FOR VOLTAGE REDUCTION) MAKE SURE THE COMMON
TERMINAL 1S CONNECTED TO THE EARTHED POLE OF THE POWER

SOURCE.

BEFORE SWITCHING ON THE INSTRUMENT, THE PROTECTIVE EARTH
TERMINALS OF THE INSTRUMENT MUST BE CONNECTED TO THE
PROTECTIVE CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OUTLET PRO-
VIDED WITH A PROTECTIVE EARTH CONTACT, THE PROTECTIVE
ACTION MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD {POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR

(GROUNDING).

THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN
USED WITH POWER SUPPLIED AND PROTECTIVE COVERS REMOVED
FROM THE INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS
MAY, IF CONTACTED, RESULT IN PERSONAL INJURY.

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

1. MAKE SURE THE INSTRUMENT IS SET TO THE VOLTAGE OF
THE POWER SOURCE.

2. ENSURE THAT ALL DEVICES CONNECTED TO THIS INSTRU-
MENT ARECONNECTED TO THE PROTECTIVE (EARTH} GROUND.

3. ENSURE THAT THE LINE POWER {(MAINS} PLUG IS CONNEC-
TED TO A THREE-CONDUCTOR LINE POWER OUTLET THAT HAS
A PROTECTIVE (EARTH) GROUND. (GROUNDING ONE CON-
DUCTOR OF A TWO-CONDUCTOR QUTLET IS NOT SUFFICIENT.)

4, MAKE SURE THAT ONLY FUSES WITH THE REQUIRED RATED
CURRENT AND OF THE SPECIFIED TYPE (NORMAL BLOW,
TIME DELAY, ETC.) ARE USED FOR REPLACEMENT. THE USE
OF REPAIRED FUSES AND THE SHORT-CIRCUITING OF FUSE
HOLDERS MUST BE AVOIDED.

Xi
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Figure 1-1. Model 6061A and Accessories
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. The Hewiett-Packard Model 5061A Cesium Beam Fre.
quency Standard is a compact, self-contained frequency stan-
dard which uses a cesium beam tube resonator to stabilize the
output frequency of a quartz crystal cacillator. Solid-state com-
ponents and the closed-loop, self-checking control circuit pro-
vide an accuracy of +1 partin 1011, When the high-performance
tube Option 004 is installed into the 5061A, accuracy increases
to £7x10-12, Available output frequencies are 5 MHz, 1 MHz,
and 100 kHz. Figure 1-1 shows Model 5061 A and accessories.

1-2. 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 multiply-
ing the quartz crystal oscillator frequency, is near the hyper-
fine transition frequency of Cesium 133 (9,192,631,770.0 Hz),
the microwave signal induces transitions from one hyperfine
energy level to another, Those atoms which have undergene
such a transijtion are detected by a hot wireionizer and electron
multiplier. The microwave field is phase-modulated at a low
frequency of 137 Hz. When the microwave frequency deviates
from the center of the atomic resonance, the current from the
electron multiplier contains a frequency component which is
the same as the modulation frequency. The magnitude of this
component is proportional to the frequency deviation and the
phase indicates whether the microwave signal is above or
below the transition frequency. This component is filtered,
amplified, and synchronously detected to provide a dc voltage
proportional to the frequency deviation. The integral of this dc
voltage automatically corrects the quartz oacillator frequency.
The standard cesium beam tube exhibits outstanding reli-
ability for its guaranteed life of 3 years. Cesium beam tube life
may be extended by operating the cesium beam oven at a lower
temperature (see Paragraph 3-10). However, the signal-to-noise
ratio decreases, causing decreased short-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
recommended since it degrades the tube's high-performance
capability.

1-4. OPTIONS

1-5. Several options are available. These are:

a. QOption 001 Time Standard: This option includes a 24-
hour clock display and switches to allow the clock display tobe
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 antomatic syn-
chronization of the 1PPS cutput to an external “sync” pulse.
By the use of six thumbwheel switches, the cutput clock pulseis
adjustable from 1 usec ti 1 second with respect to a reference
pulse.

b. Option 002 Standby Power Supply: Standby power capa-
bility for a minimum of 30 minutes (I-hour typically) ig pro-
vided by an internal battery. Recharging of the battery iz auto-
matie, through the use of a digital timing system. A front panel
lamp indicats when battery is being used or fast-charged.

www.valuetronics.com

Figure 1-2. Cesium Oven Temperature versus
Stability (typical standard instrument}
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¢. Option 003. Combines Option 001 and Option 002.

d. Option 004 High Performance Cesium Beam Tube: (gee
Table 1-1 for performance specifications} Option 004 provides
improvement in specifications such as aceuracy, settability,
reproducibility, and short-term stability. Warranty on this
tube ig 10,000 hours (about 14 months).

e. Oyption 908 Rack Mounting Kit ia available, at additional
cost, when ordered at the same time as the instrument. If
ordered separately, rack mounting kit is HP Part Number
5060-8742.

1-6. Circuit Checks and Quiputs

1-7. Check circuits provide continuous monitoring of the 5
MHz output signal. Automatic logic circuits present an indi-
cation of correct operation, The5MHz, 1 MHz, and 100 kHz out-
put levels are at least 1-volt rms when terminated with 50
ohmas.

1-8. TERMINOLOGY

1-9. The following definitiones apply to terms used throughout
this manual.

a. UNIVERSAL CGORDINATED TIME (UTC). An inter-
nationally agreed upen time seale which has the same rate as
Atomie Time. UTC ig corrected by step adjustments of exactly
1-second, as needed to remain within 0.7 seconds of Astro-
nomical Time (JT1). The “Bureau International de L'Heure”
{BIH} determines when step adjustments are needed.

b. ATOMIC TIME. Time scale based on the hyperfine re-

sonance of Cesium 133.
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Table 1-1. Specifications

Standard Option 4 High

Beamn Tube Periormance Beam Tube
Accuracy'': Maintained over a lemperature range of 0 to 50°C and %101 7
magnetic fields up to 0.2 millitesla (2 gauss) or any combination
thereof,
Reproducibility!? & *+5510-12 +3x10°12
Settability (Frequency)' 751013 Hx1 s
Long-term stability {for life of cesium beam tube} +5x10-17 310712
DC Magneitic Field Stability, trequency change, any orientation in a 2002 +2¢10- 1
2 gauss field,
Time Constant, quarte oscillator controd laop iry! 1 and &0 s 1%
Warm-up time ar 25°C . 45 min. 0 min,
Beam Tube Warranly 3 years 14 months (10,000 hrs)

FREQUENCY STARILITY ', 5 MHz

PHASE NOISE, 5 MHz

U ——
b FRACTIONAL FREQUENCY STABILITY N | I | | |
o Op 427t 0 \\ PHASE MOISE 1 Hr BW
w? — f @ Ny Sid Tube
=] LY —
\ -.‘ a0 \ + \: To -t sex
1wt \K‘__‘__\ 2 \\ N.. Ty = 60 sec
. Stantand Tube g '\\” ]
S . ST e > 6o \ \\
N, 10 t'__\:‘t_:"_}\__:ro B0 sar = \ \
_‘a 1w 1? Opnan 004 Tut d il é 8o Option Ol -~ A
) Tplu1 (724 e R R""..,_.... ] Tule fo- 1M\ Y
o L - 2 1m0 Y
, : S
| 1 i b bt M
10'”'_'"_ (Syetern BW 100 kHz) - 4 120 ™~
T — _ 146 ~]
10716 150
103 0?7 g0 w® et 10?10 w0t 05 1B 107 10?2 e 0% e 10 e 10t 107 1b
T - RECONDS OFFSET FROM SIGNAL  He
NOTES:
{1) See definitions, page 1-4
{2) See Figure 1-3
(3) With 10638A Degausser
{4y Use 60 second time constant for increased short-term
stability in conirolled environments
FREQUENCY STABILITY, 70 = 1 SECOND PHASE NOISE, To = 1 SECOND
T Standard Tube Ciption 004 Tube - Standard Tube Option 004 Tube
10 8.2x10'? B.2x10¢ LU -3‘ -28
102 1.5 % 10 1 1.5x 10 ¢ 102 -28 —48
e S6x 10 Sx 1012 1ge -§2 -9
1 25 %01 27w 0w =120 =120
104 8x 10 8.5 % 10-1? 104 -125 =125
10 2.5% 101 27 % 10°1 109 -140 140
104 §x 10 ¢ 8.5x 10" 108 =146 —146
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Table 1-1. Specifications (Continued)

SINUSOIDAL OUTPUTS

5 MHz, 1 MHe and 100 kHe, frome and rear panel BNC.

Qutpul Voltage: > 1 Vims nto 50 olumns,

Harmonic Dislorlion: DOown meore than 40 dB from rated
ourpul.

Nan-Harmonically Related Output: Down more than 80 dB
from rated oulpuar,

Signal-to-Phase Noise Ratio: For 5 MHz and 1 MHz outputs,
A7 dB @ roted oupal in 4 30 kHz noise bandwidth,
1 He cemered on carrier rejected (5 MHz output filler
bandwidih 15 appraximately 100 Hz).

CESIUM BEAM TUBES

Ltength: 16 inches,

Operaling Life: 5 years typical.

Shelf Life: 2 veurs in temperature up o 35°C lor new tube
with full operatmg lile expectancy remaining, i storage
is according to recommended procedures.

QUARTZ OSCILLATOR )

The tugh quulity mternal osaillalor may he used withow

turaing on the cesjum beam tube,

Aging Rate: <5 x 10 ™ por 24 hours,

Frequency Adjustments:
Fine: 50 " range, with dial reading parrs in 100,
Coarse: 1510 * range. worewdriver adjusiment st front

panel,

Stability:

As a function of ambient temperature:  <2.5¢70 ¥ to1al from
0° to +50°C,

As a function of load: - !0 0 for open ciccuit 1o short,
and 500 R 1. C losd change.

As a funclion of supply vollage: <5410 "1 for 2210 30 Vdc,
or for 115230 vae, 10

ENVIRONMENTAL:

Temperature:  Operating. @ ta 30°C. Stabilhty, over full
operating remperalure range, <5 x 107 change from 25°C
reference. Nonoperating, -40 to +75°C (+50°C with Op-
tions 007 and D03} '

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

Altitude: <2 x 107! change up to 12.2 km {40,000 f.}
operating.

AC Magnetic Field: Less than 2x10: for 8.2 millitesla
{2 gauss) peak for 50, 60 or 400 Hz {10 fields.

Vibration: MIL-T-21200 with isolators and MIL-5TD-167-1.
Shock: MIL-T-21206, Class 1{30 G's, 11 ms)

EMC: MIL-1-61810 and MIL-STD-461A. Notice 3. Class A

POWER: 115V +10%, 50 to 400 Hz, 230V £10%, 50 to 60 Hz,

or 22 to 30V de.
Approximate power required:

(1. AC

50614, and 5061A with Option 004 Pt 43w
Optiun 0601 Add 7w WY

Opticn 002 Add 45w 2w

Oplinn 003 Add 1w ERLLT

NET WEIGHT: 305 kg (67 lbsj: Ophon 007, add 09 kg
{2 lbs.y; Option 002, add 2.3 kg |5 lbs.}; Option 004, add
1.4 kg {3 {bs.). Add 5.5 kg (12 Ibs.) for shipping weight,

ACCESSORIES FURNISHED: Power Cord, 180 cm (6 ft.).
detachable. Accewcory Kit, HP 05061-6070, indludes two
extender boards. test cables, mainrenance 10ols, and a
mating connector 12514126 for EXT DC npat

DAMENSIONS:

MOTE.

DAMERSHONS TN MLLIMETRES AMEY (INCHES} b A2 (33— - o

@ilﬁ RACK HEICHT ilHLLUILIIM, FILLER I
STANPY FOR CABINET HEWGHT (INCLUGING =y T T

FEET) A0 & 2710 1R LlA ALK HEIGHT.

57
(BIREAR AFEOHN RECUS 116-375)
3.r e 416
iy & [16-3/4)
8\ g ;
64 | 132 "2 [
TR T
13732
B ARIM9— - —

= ma
m
| SINE L Sl

k)
REAR E

ACCESSORIES AYAILABLE: EXT DC cable connects 5061A
to S065A Standby Supply, 103A-16A. 10638A Degausser
for use with QOption 04 High Performance Tube. See
page 1-2 for deuails. Rack Mounting Kit, Opt. 908.

MATING CONNECTORS:

EXT DC impot:  1251-0126 (S-contact}, Cannon MS 3106E-
145-55 (Series ME) furnished.

AC line: 1251-2457, Cannon M53106A-18-225W .

Degausser: 1251-2797, Bendix PTO6A-14-18P1005).

WARRANTY: Instrument, 3 years; optional battery,

1 year {see page 1-2 for beam tube warranty).

OPTION 001 TIME STANDARD
CLOCK DISPLAY: 24 hour LED readout in hours, minutes
and seconds driven by Clock Pube. Normally lighted,
Push-to-read button for readout when on standby bartery
or external de¢.

Rate: 1 pulse-per-second.

Amplitude: +10v £10% peak.

Width: 20us min.

Rise Time: <50 ns,

Fall Time: =2 us,

Jitter: <5 ns rms pulse-to-pulse and pulse-10-5 MHz.

Qutput: Buffered frant and rear BNC connectors. All specs
are with 501} load.

SYNCHRONIZATION {REAR BNC): Automatic, 10 pus
{*1 ps) deiayed from reference inpul puke. Manual adj.
1o <50 ns. Relerence pulse musl be >+5V, with a rise time
af <50 ns.

OPTION 002 STANDBY POWER SUPPLY
CAPACITY (WITH OPTION 001 CLOCK): 30 minutes mini-
mum at 25°C at [ull charge from sealed nickel-cadmium
batteries.
CHARGE CONTROL: Automatic when ac power is connected,
INDICATOR: A fromt panel hght flashes when ac power
is interrupted and battery s being used,

OFTION 003 {COMBINES OPTION 001 and 002)

OPTION 04
HIGH PERFORMANCE CESIUM BEAM TUBE
Replaces standard beam tube and may be installed with any of
the above options. See page 1-2 for specifications and warranty.

For optimum performance the 10638A Degausser should be
ordered.

www.valuetronics.com
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Table 1-1. Specifications (Continued)

DEFINITION OF TERMS

Accuracy

The degree to which an oscillator frequency corresponds to
that of an accepied definition. The currently accepted defini-
tion is that of the 13th General Conference of Weights and
Measures. In practice, this involues comparison with some
generally accepted physical embodiment of this definition
such as the NBS Frequency Standard. The specified accuracy
of the 5061A Cesium Beam Freguency Standard is intrinsic to
it and is achieved without calibration.

Reproducibility

The degree to which an vscillator will produce the same fre-
quency from one occasion to another after proper alignment.
This does not include calibration.

Intrinsic Reproducibility

Intrinsic reproducibility of the 5061A (see Figure 1-3)is a mea-
sure of therepeatability from oneindependently aligned unit to
another. The small spread indicates that any HP 5061 A witha
standard beam tube will produce a frequency within £5x10-12
without calibration. The data was acquired from over 150 units
by continuous phase comparison for an interval of 48 hours or
more against the Hewlett-Packard House Standard.

Settability

The degree to which the frequency of an oscillator may be ad-
justed to correspond with a reference. This is also termed
calibration.

Stability

A.  Long Term frequency stability is defined as the absolute
value fmagnitude) of the fractional frequency change
with ltime. An observation time sufficiently long to re-
duce the effects of random noise to an insignificant value
is implied. Frequency changes due to environmental ef-
fects must be considered separately.

B.  Short-term stability is defined as the standaerd deviation
of fractional frequency fluctuations due to random noise
in the cesium standard. It may also be expressed as stan-
dard deviation of phase. This specification must include
the number of samples, the averaging time, the repeti-
tion time, and the system bandwidth.

See “Statistics of Atomic Frequeney Standards” by David W.
Allan, Proceedings of IEEE, Feb 1966 P. 221, and HP Appli-
cation Note 116 for measurement details,

Figure 1-3. Frequency of Independently Aligned 50614
Cesium Beam Standards with Standard Beam Tube

FREQUENCY COMPARISONS OF
INDEPENDENTLY ALIGNED 5061A'S
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2 3 4 5

FREQUENCY — PARTS IN 1012

NBS VIA VLF

14

www.valuetronics.com




¢, CESIUM BEAM TUBE. Passive atomic resonator
using the hyperfine resonance of Cesium 133.

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

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

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 POwWer source,

g. MASS SPECTROMETER. Directs cesiump ions 1o the
electron multiplier and ptevents impurity ions from reach-
ing the electron multiplier,

h. HOT WIRE JONIZER, Heated
ionizes cestum atoms which strike it,

tantalum ribbon

i. ELECTRON MULTIPLIER, Amplifies the electron
current initiated by a cesium ion striking the first dynode.

Model 5061A
General Information

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

1-10, SPECIFICATIONS

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

1-12. INSTRUMENT IDENTIFICATION

1-13. Hewiett-Packard instruments have a I10-character
serial number (0000A-00000). The 4-digit serial prefix
identifies instrument changes. The 5-digit number is the
serial number of each instrament. If the serial prefix does
not appear on the title page of this manual, therc are
differences beiween your instrument and the manual. A
manual supplement included with the manual describes the
differences. 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.

Tabie 1-3. Accessories Available

j. BEAM CURRENT. Cwrent resulting from the action T
of the hot wire ionizer and electron multiplier, Accessory Description HP Part No.
Standby Power {24V de, 2-amp supply | Model 5085A
Supply with 18 amp-hours
standby capacity
Table 1-2. Equipment Supplied Cahle Connects 5061A to 103A-16A
5085A dc output
Eguipment Description HP Part No. Extension Slides |Permits sliding in- 1490-0718
AC Power Cable | Three conductor with 05061-6091 and slide adapters [strument out and 14300721
ound pin tilting from rack-
Er B mounted position
Accessory Kit: 05061-6070 Degausser For degaussing 10638A
Adapter Micon, male-tu-male 12500813 Option 04 High Per-
Connector Plug female 12510126 formance Cesium
Screwdriver Ceramic 8710-0033 Beam Tube
Wrench Key 4 spline 8710-0055 _ . . . N
Screwdriver Offset R730-0007 Rack Mounting Kit 21;:;1\;132?1 fgrge::;;n 5060-8742
Wrench 4 inch open-end 8710-1111
Board Extender |22 pin 5060-7202 Distribution Amplifies and allows BOSTA
Cable Assembly | Test Micon-to-BNC 05060-6116 Amplifier 5061A nutput RF
(2 supplied) signal distriubtion to
Extender, 90° hend[ 12 pin 05061-6073 remote [ocations
1-5
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SECTION I
INSTALLATION

2-T. UNPACKING AND INSPECTION

2-2, Inspect instrumeni for damage (scratches, dents,
broken knobs, etc). If instrument is damaged or fajls
Performance Check, notify the carder and the nearest
Hewlett-Packard Sales and Service office immediately {Sales
and Service offices listed imside back cover). Retain the
shipping carton and the padding material for the carrier’s
inspection. The office will arrange for repair or replacement
without waiting for the claim against the carrier to be
settled.

2-3. STORAGE AND SHIPMENT

2-4, ENVIRONMENT. The shelf life of the cesium beam
tube is two vears 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 operated 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 3-19 of this manual.

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

a. Maximgm temperature: +75°C (167°F). LongTerm
Storage: +35 C (95 F).

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

When storing the 5061A for 6 months or
longer, set MODE switch to CS OFF and apply
continuous ac line power to the instrument.
This enables the ion pump to maintain the
vacuum 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 available, Your Hewlett-Packard fieid
office can provide packing material such as that used for
original factory packaging. Contract packaging companies
in many citiescan provide dependable custom packaging on
short notice. Here is a recommended method:

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

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

¢. Place the wrapped instrument intoe the “same-
size” carton.

d. When the carton is sealed, install four pelyurethane
foam, post-packs (HP Part No, 9220-1875) on each corner
of the carton.
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e. Install the boxed instrument into a final cardboard
outer carton (HP Part No. 9211-1730), seal the carton
effectively and label it properly.

2-7. ELECTRICAL POWER CONNECTIONS
CAUTION

The Model S061A has the negative side of iis
power supply grounded. When operating with
auxiliary equipment such as an external battery
or clock, check to ensure that the equipment
can be connécted together,

2-8. AC LINE VOLTAGE. Before reading further, read
caution below, The Model S061A can be operated from
either 115- or 230wolt (£10%) power lines. A slide switch
on the rear panel permits quick conversion for operation
from either voltage. Insert a narrow-blade screwdriver in the
switch slot and set the switch to expose the correct
numbers o correspond to the line voltage used (Table 2-1).
The instrument is supplied with a 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 1OW
Option 002: add 22W
Option 003: add 32W
CAUTION

Before connecting ac power to the instrument,
be cettain slide switch is properly positioned
for 115 or 230 volt operation.

Table 2-1. 115/230 Volt Conversion

Conversion 115 Volts 230 Volis
Slide Switch Right Left
AC Line Fuse 1.25A 8A

29, DC LINE VOLTAGE. In addition to ac power
capability, the Model 5061A can also operate from an
external dc source with a voltage range of +22 to +30 Vdc.
The dc power source may be applied simultanecusly, with
the ac power source. Do power requirements are:

Without Options:  27W )

With Option 001:  add 7.5W

With Option 002:  add 4.5W at 24 Vdc
With Option 003: add 12W

D¢ 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
with a detachable ac and dc power cabie. Install as follows:

a. ACCABLE

{. Connect the round, three-conductor female plug
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
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 adapier to a suitable ground.

b, DC CONNECTION.

1. Use the dc power mating connector shipped with
the instrument, and connect the external dcsource “+”
(negative or ground) to connector pin ¢; connect the
external dc¢ source “+7 (positive +22 to +30 Vd¢) to
connector pin A, Remaining three pins are not used.

2-11. Mating Connectors

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

2-13. OPERATION AS BENCH OR RACK
INSTRUMENT

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

Figure 2-1. Conversion for Rack Mounting
BOTTOM FOOT
COVER
FOOT RELEASE
BUTTON
LARGER
NOTCH

Table 2-2. Mating Connectors

C tor D ipti Connector |Mating Connector Mating Connector
onnector Lescription HP Part No.| HP Part No. Description
BNC female jacks(J2,6,8,10,11,12, 14 &15)| 1250-0140 1250-0061* BNC male plug, UG83/U
ZEEM AN MOD INPUT, female jack (11) 1250-0102 12500061 * BNC male phug, UG88/U
EXT DC, 5-pin male jack (J19) 1251-0111 1251-0126 5-pin female plug
Cannon MS3106E-14S (Series ME)
AC LINE, 3-pin male jack (J120) 1251-2458 1251-2457 3-pin female plug
Cannon MS3106A-18-228W
QUTPUT Signal, jacks (J5, 7 and 9) 12500102 1250-0061%* BNC male plug, UG88/U
1PPS, BNC jack (J13) Option 00t only 1250-0102 1250-0061* BNC male plug, UGER/U
=-25300V, 1-pin female jack (J3) 1251-1977 1251-1977 Hood
1251-1979 1251-1978 Connector receptacle
1251-1981 1251-1980 Lock Spring
+3500V, I-pin male jack {J4) 1251-1977 1251-1977 Hood
12511979 1251-1978 Connector receptacle
1251-1980 1251-1980 Lock spring
Degausser 1251-2797* Bendix PT06 A-14-18P1005
*These connectors not shipped with the instrument

2-2
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a. Remove feet (press the fooi-release button, slide foot
forward toward center of instrument, and lift off).

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

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

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

www.valuetronics.com
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2-15. INSTALLATION LOCATION

2-16. The cesium beam tube installed in the Model
5061A is slightly sensitive to external magnetic fields.
Avoid installing the instrument near large motora, gen-
erators, transformers, or other equipment which radi-
ates atrong fields of 2 Gauss or more. Also aveid placing
a strong permanent magnet near the beam tube. These
devices can radiate magnetic fields which are strong
enough to permanently affect the magnetic shielding
within the beam tube. The front-panel C FIELD control
compensates for small magnetic field effects such as
the earth’s magnetic field with respect to the instrument
location. For maximum accuracy, check the C FIELD
adjustment when the instrument is relocated (see Para-
graph 3-14, step k.)



Model 5061A

Operation
SECTION i
OPERATION
3-1. INTRODUCTION 3-3. CONTROLS AND INDICATORS ON FRONT,

REAR, AND TOP PANELS
#-2. This section expluing the functivns of the operating

eontrols and mdicators of the 5061A Cesiumn Heam Fre 3-4. Controls and indiestors on the front, rear; and top

guency Standard, Operating modes, including options, sare panels are described in Figures 3-1, 72 and 3-3,
described, and (urn on procedures are given,

Figure 3-1. Front-Panel Contrals

1. ALARM light: Normally off to indicate: 3. DUTPUTS — 5 MHz, 1 MHz, 100 kHz: BNC jacks
g i lleled with rear-panel outpuots to provide these
a The multiplied guartz crystal oscillator fre- i L P F ;
quency is frequency-locked to the center maximum standard ﬁjequa'nme;:.;:n Cutput level is l-volt rms
of cesium resonance; (minimurn) into 50 o load,

4. 1 PFS jock (Options 001 and 003) Provides 10 volt,
b. Th tru k ectly ir lock . B
and beam trube current is satisfastory, | 20 s, 1 PPS into 50 ohms from digital clock.

¢. The quartz crystal oscillator dc correction 5. STANDBY EEAD switch. Allows LED clock dis-
voltage is less than the dynamic limit of £5.0V de. play to be lighted momentarily when the instru-
ment i8 operating from internal battery.

2 CONTINUOUS OPERATION light: Normally on to 6. BATTERY light (Options 002 and 003): Normally
indicate that circuits are functioning properly and off. Flashes when 5061A is drawing power from
instrument is operating as a primary frequency internal battary. On when battery is being fast
standard. charged.

31
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Figure 3-1. Front Panel Controls {Continued)

14

13

——
COAMSE

SMH: FILTER

12

1

toring of various circuils for operation checks and
trouble indication.

at this BNC jack during C-FIELD adjustment {see
porgraph 3 14k.)

9. 5 MHz FILTER: Access hole for adjusting 5 MHz
crystal filter.

10, C-FIELD control: Provides minor adjustment of
the magnetic field inside the beam tube. Frequency

resolution is & x 10 "/minor division.

11. MODE switch: Controls the mode of operation. See
Table 3-2 for detaila.

12. BEAM I METER adjust: Adjusts for meter reading
of 20,

13. LOOP GAIN control: Adjusts ac amplifier gain.

16,

GSC FREQUENCY

7. CIRCUIT CHECR switch and meter; Provide moni- 14

B. ZEEMAN MOD INPUT: Agply Zeeman frequency 15,

15

LOGIC RESET switch: Fush to enable CONTINU-
OUS OPERATION light after power interruption,
repatr, or adjustment.

O8C FREGUENCY controls: COAHRSE control pro-
vides crystal cecillator frequency adjustment of =500
parts in 104 Use only COARSE control to correct
oscillator frequency with frequency-locked oper-
ation. Fine control X107 provides adjustment range
of 500 parts in 107" Set control to 250 for frequency-
locked operation with beam tube.

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

17. DIVIDER MODE switch: Allows dividers to be oper-

ated in one af two modes: AUTO START or START. To
manually start the dividers the switch should be
momentarily set to START. then released.

a2
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Figure 3-2. Top Operating Controls

|

":ul.n SLOW/FAST _!E}
L] @

i
w

[ )

1. 0~1 uSEC TIME DELAY control (Option 001 only): 5. OVEN.OFFON switch: Switch for cesium beam
Allows continuous adjustment of clock pulse delay tube oven. Used in ON position.

over any 1 usec range. 6. AC Amplifier GAIN switch: Selects HI or LO gain

2 E(H?EL:;SDY&CMJ %{};ﬁn 001 only): S}r;:ckhrumhn:; of amplifier.
: i W, T /F. i i 1 H

A, e ok i 0, Xm0 ¥ . Gl SETS1OW TAST s Opton 1L
3. Clock TIME DELAY switch (Option 001 onlyk Advance speed is derermined by SLOW/FAST switch.

Selects time delay between an externa reference (Advance is about | minute Kg’l‘m‘i in “SLOW",

wﬁaﬁmdtﬁammdlpulmwmddwkmh and 1 hour per second in "

Adjustable in decade stepe from 1 s to | sec. 8. Clock HOLD switch (Option 001 only): Clock will
4. OVEN TEMP NORM-LO switch: Selects operating stop if HOLD switch is pressed. (Advanee clock with

temperature for the cesium beam tube oven. SET-SLOW/FAST and HOLD until correct time

Normally set to NORM. oCcurs.)
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Figure 3=-3. Rear-Panel Controls

OUTPUTS — 5 MHz, 1 MHz, 100 kHx: BNC jacks
paralleled with front-panel cutputs o provide these
standard frequenciesa.

CONTROL jack: Normally not used. Connected to
voltage control point  belwesn  integrator and
crvetal oscillator,

DEGAUSSE Connector: Used with Option 004 anly
Provides connections for extornnl degaussing squip-
ment which s used only when Option (04 is instal-
led. Option 004 consigts of a high performance
beam tube.

EXT DC fuse: Use 3 ampeére fuses (HP No. 2100
000 when external 24-bolt de is used,

EXT DO connector: Five-pin male connector, Used
to connect GOGLA to external 22—30-volt de supply.
Connect positive twerminal to pin A and negative o
pin C. Pin  is connected to chessis ground.

SYNC test Juck: Synthesizer output frequency of
12,631,771.6 He is available at this jack. Amplitude
ia approximately 150 mV,

1.

11.

1L

AC LINE mok: Accepts round femule fonnector on
power cable supplied.

AC LINE fuse: 1.26-ampere Slo-Blo fuse (HE No

2100-0306) for 115V ac aperation or (.8 ampere {or
230V ac operation.

SELECTOR switch: 115/20) volts ae line switch,
Set to expose correct numbers ("1157 or “230") for
the ne [ine voliage used.

1PPR jack (Optione 001 and 003): Provides 10 volts;
2 usec pulse from digital clock cirenits,

SYNCO INPUT jack (Options 001 and (03): Inpod to
digitad divider circuits for externol synchronizing
pitlse. External synchromizing pulae must be +5V or
more with mse time of less than 50 nsec.

DEGALSS | AMP fuse: Provides protectlon for a
«25V to +33V line from ALL Power Regulator to the
J180A) DEGAUSS conmector,
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3-5. Front Panel Light Indications

3-6. Conditions indicated by the front panel lights are

given in Table 3-1. .
Table 3-1. Front-Panal Light Indicaiions

Front Panel Lights Description
ALARM{CONTINUQUS
QOPERATION
Off On Indicates normal operation,
On Gff 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 faunlts, see Troubleshooting Tables (Section V).
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 1 meter indication of 20-30, and front-pane]l LOOP GAIN control for 2ND
HARMONIC meter indication of 35-45.
Off Off Press RESET switch. If not OK, indicates one or more of the following troubles:
1. Light bulb failure.
2. Synthesizer circuits.
3. Power interruption.
On On Indicates the following trouble:
Quartz crystal oscillator is locked to resonant frequency of cesium beam tubs, but the
oscillator has exceeded one-half its control range. To correct this trouble, proceed as
follows:
1. Set CIRCUIT CHECK switch to CONTROL.
2. Slowly and carefully adjust OSC FREQUENCY COARSE control for zero on CIRCUIT
CIRCUIT CHECK meter.
3. ALARM light should go off and the CONTINUQUS 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.

3-5
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3-7. Front Panel MODE Switch Functlons ' 3-9. Front Panel CIRCUIT CHECK Switch and Meter

3-8. The front panel MODE switch functions are described 3-10. Functions and use of the front panel CIRCUIT CHECK
in Table 3-2. switch are listed in Table 3-3.

Table 3-2. MODE Swiich Functions

MODE Switch Position| MODE Description
CS OFF Only quartz crystal oscillator circuits energized. Power removed
(Cesium Off) from cesium beam tube except ion pump {(+3500V dc).
NOTE
CS OFF used for test purposes and storage.
LOOP OPEN All circuits operating with atomic control loop open.
OPER Instrument operating with quartz crystal oscillator locked to the
atomic frequency.
LTC Instrument operating with quartz oacillator locked to cesium re- v
sonance. Servo loop time constant is approximately 60 seconds.
This mode should be used only in a benign laboratory environment.

Table 3-3. Operating Checks

CIRCUIT CHECK SWITCH
Switch Position Correct e
! Meter Indication Description

BATTERY 0 {35 to 50 with Optien 002) Indicates battery voltage

SUPPLY 35-45 Indicates +18.7 volts repgulated supply voltage

[ON PUMP i 2-15 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 yA.

OSC OVEN *20-45 {changes with Indicates power to oscillator oven heater

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

5 Mz 35-45 (no load) Indicates level of 5 MHz output

MULT 35-45 Indicates bias to harmonic generator diode

BEAM [ *15-30 Indicates dc beam current from cesium beam tube

CONTROL 0 (may be up to £50} Indicates dc control voitage to quartz crystal oscillator

IND HARMONIC*¥|  *20-45 Indicates 2nd hamwonic amplitude (may have small
fluctuations}

1 MHz 35-45 (no load) Indicates 1 MHz divider output level

100 kHz 25-45 (no load) - Indicates 100 kHz divider output level

*During the firsi several days of operation, this CIRCUIT CHECK meter indication may not fall within the limits
shown in this table. This is a normal indication if the CONTINUOUS OPERATION light retnains on.

**When meter reading has stabilized it should be set to 40 by adjusting the front panel LOOP GAIN control.

3-6
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3-11. TURN-ON PROCEDURES
3-12. General

3-13. Theae procedures should be followed when the instru-
ment is to be turned on. When the instrument has been off
and the guartz erystal and cesium beam tube ovens are cool,
374 hour warmup time is required. Table 3-1 liste normal and
abnormal front panel light indications. Table 3-3 lists normal
meter indications. Table 3-2 liste MODE switch functions.
Use these tables as n guide for circuit checks during the turn-
on procedure or during operation,

3-14. Initial Turn-On Procedure

a. The front panel MODE switch should be set to OPER
when adjusting the quartz crystal oscillator frequency. When
set to LTC, the instrument takes long to respond and adjust-
ment 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 OPEN.
(4} CIRCUIT CHECK switch — ION PUMP 1.
(5 OSC FREQUENCY X107 control — adjust
to 250,

¢. Connect power cord to ac power source. Instrument
ig on as soon as power ie connected.

NOTE

When the 5061A is shipped with Option 002
{Internal  Standby Baltery), the battery s dis-
charged. Thus, when the instrument is Initially
turned on, the battery will charge for appoximately
20 hours and the BATTERY light will be on during
the charge cycle.

d. Observe the ION PUMP I current indication. Meter
indication may fluctuate and then decrease. After indication
decreases below 40-30, the =250} volt supply and cesium oven
heater will be enabled. If ION PUMP I does not decrease
within 24 hours, see Paragraph 3-15.

e. For standard instruments, allow 45 minutes for cesinm
oven and quartz crystal oven to warm-up. For Option 004,
allow 30 minutes.

f. Start the divder circuits by:

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

NOTE

The divider circults require an initial start signal.
The DIVIDER MODE swiich (momentary on-off-on
type) provides this signal. When the switch is in
AUTO START, the dividers slart and a start signal is
available if the dividers stop. When the swiich Is
set to START, the dividers start and the swiich re-
turns to OFF when released. if the dividers stop,
they will not start untll the swilch is again set to
START.

g. Set CIRCUIT CHECK switch to BEAM 1.

www.valuetronics.com
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h. Slowly adjust OSC FREQUENCY COARSE for maxi-
mum on CIRCUIT CHECK meter. It is possible to peak the
BEAM I on a secondary peak. Check the maximum by adjust-
ing OSC FREQUENCY COARSE for a secondary peak on
each side of the primary peak (see Figure 3-4). These second-
ary peaks will be smaller than the primary peak. (Note: Do
not use OSC FREQUENCY X10-19 control for this adjustment.)

i. Set MODE swiich to OPER. Wait 30 seconds, then
press LOGIC RESET hutton. CONTINUQUS OPERATION
light should come on and stay on. The quartz crystal oscillator
is now locked to the resonani frequency of the cesium beam
tube for instruments equipped with Opiion 004, Do the HI
CURRENT degauss, using HF 10638A DEGAUSSER AC-
CESSORY. Procedures are in the HP 10638A Operating
Manual.

Figure 3-4. Beam Current and Applied Frequency

BEAM
CURRENT
PRIMARY PEAK

SECONDARY PEAK SECONDARY PEAK

.

FREQUENCY

j. The cesium beam tube is slightly sensitive to the
earth's magnetic 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 first
placed into service or relocated.

k. C-Field Adjustment:

(1) With instrument operating normally, set CIR-
CUIT CHECK awitch to CONTROL and carefully
adjust OSC FREQUENCY COARSE for zero on
CIRCUIT CHECK meter.

{2} Set instrument controls as follows:
MOD switch — OFF
MODE switch — LOOP OPEN
CIRCUIT CHECK switch — BEAM I

{3} If the unit contains the high performance cesium
beam tube (Option 004), and has just been
placed into service, do the HIGH and LOW
CURRENT degaussing procedures. These pro-
cedures use the HP Model 10633A Degausser.
Degaussing instructions are in the 10638A Oper-
ating and Service Manual. If unit does not con-
tain Optien 004, proceed with step (4).

i4) Connect the B061A and other instruments as

shown in Figure 3-5.

(3) Set Audio Oscillator to 42.82 kHz +50 Hz.
NOTE

If counter reads erratically disconnect cable from
S061A. Set oaciliator, then reconneci cable to 5061A.

3-7
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Figure 3-5. Test Setup for “C” Field Adjustment

HP 204l
AUDIO OSsC.

EQUIVALENT
42 .82KHz

INPUT EQUIVALENT

HP 53004 /53014
HP SOBLA < »-] ELECTRONIC COUNTER

ZEEMAN M3OD INPUT
{INSIDE DOOR}

{6) Adjust audio oscillator output amplitude to zero
then slowly adjust it to first peak reading on

CIRCUIT CHECK meter.

(7) Adjust C-FIELD control to top of maximum peak
as indicated on BEAM I meter. See NOTE below.

NOTE

When making this adjustment, at least three
peaks can be seen. The three largest peaks consist
of two peaks of lower amplitude an either side of
& higher amplitude peak. The C-FIELD CON-
TROL should be adjusted through sufficient
range %o reproduce the three peaks. It then must
be set to the exact top of the cenfer (highest
amplitude} peak.

When correctly set, the C-FIELD dial will read
between 4.0 and 8.0 {applies to instrumants with
serial numbers 1220A00561 and above only). On
these instruments the resolution of the C-FIELD
dial is 5 x 10— par minor division. On instruments
with lower serial numbaers, the resolution is 1 x 102

3-8

per minor division.

8

(@

On units which contain the high performance
cesium beam tube (Option 004) only, do the
LOW CURRENT degauss using HP 1063584 De-
gausser. Procedures are in 10638A Operating
and Operating Manual. If unit does not have
Option 004, proceed with step 9.

After setting, the C-FIELD must be checked as
follows:

{a) Observing the CIRCUIT CHECK meter, ad-

(b) Measure frequency of audio oscillator on counter.

just audio oscillator about 1 kHz off frequency
then slowly adjust it through the cesium reson-
ance reproducing the three resonance peaks
desribed in the previous note. Set the oscii-
lator to the exact top of the center {(highest
amplitude) peak.

It must be 42.82 kHz 100 Hz (70 Hz on units
with Option 004 high performance cesinm
tube). If frequency is not within these specifi-
cations, repeat steps 5 through 9. On Option
004 units be sure to repeat step 8 if frequency
is not within £7¢ Hz.

www.valuetronics.com

(10) Disconnect oscillator and counter. Set MOD
switch to ON, MODE switch to OPER. Wait for
ALAEM light to go off. Push LOGIC RESET
button. CONTINUQUS OPERATION light
should come on and stay on. The instrument is
now frequency locked to the hyperfine tran-
sition frequency of the cesium tube and is ready
for use.

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

3-15. Turn-On After Long Storage

3-16. If the instrument has not been operated for six months
or more, the following procedure should be performed. This
procedure checks the cesium beam tube vacuum. Until beam
tube vacuum is satisfactory, the hot wire ionizer and eleciron
multiplier are held off. During initial warmup of the beam
tube, with MODE swiich set to LOOP OPEN or OPER, the
ion pump may reduce the beam tube pressure to a satisfactory
level and thus enable the hot wire ionizer and electron multi-
plier circuits. This in turn may cause these circuits to be dis-
abled. This is normal operation. The cycle may occur several
times before the electron muliiplier and hot wire ionizer re-
main enabled. Power should remain eonnected to the instru-
ment during this cycling to permit the ion pump to evacuate
the beam tube.

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

(1} 115/230V ac switch — match ac line voltage used.
(2) MOD switch — OFF

(3 MODE switch — C5 OFF

(4 CIRCUIT CHECK switch — ION PUMP 1

b. Connect power to the instrument and observe ION
PUMP I indication. If at the end of 24 hours the indication is
less than 25, the cesium beam tube vacuum is satisfactory and
the turn-on procedure can be completed.

c. If at the end of 24 hours the ION PUMP 1 indication
is still full scale, DISCONNECT POWER FROM THE
INSTRUMENT.

d. Remove instrument top cover. Disconnect the red
lead from the cesium beam tube at J4 on instrument chassis
after turning the metal lock on the connector plug.

e. With power off, connect the positive lead of a +3500V
dec, 5 milliampere power supply (HP Model 6525A or equiv-
alent) to the plug that was removed in step d. Connect the
negative lead to the 5061A chassis.

f. If power supply used will not indicate less than 100
microamperes, connect a Clipon DC Milliammeter (HP
Model 428B or equivalent) to the insulated red lead discon-
nected in step d.

£ Set +3500V dc power supply to +3500 volts and turn
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 Hewleti-Packard
Sales and Service office for assistance.



h. If after 1 minute the current indication is less than 5
milliamperes, leave the +3500V dc supply connected and
observe the current for 15 minutes. The current should de-
crease slowly. When the current indication is less than 25
microamperes, turn off the +3500V dc supply and disconnect
the DC Milliammeter.

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 full
scale for a few minutes and should then decrease. When the
ION PUMP I reading is less than 25, the beam tube vacuum
is satisfactory and the turn-on procedure can be used.

3-17. Cesaium Beam LOW Flux Operation Adjustments

3-18. The NORM-LO swiich on Cesium Oven Controller
Assembly All is factory-set to the NORM position. Cesium
beam tube life may be extended by operating the tube at a
lower flux level. However, by changing the NORM-LO siwich
to the LO position, the signal-to-noise ratio of the beam tube
output is decreased causing decrease in the short-term sta-
bility. The long-term stability is not affected. If LO flux oper-
ation i desired, proceed as follows:

a. Set the 5061A for normal operation. Refer to Para-
graph 3-11.

b. When 506lA is operational, remove top cover, set
NORM-LO switch on Cesium Oven Controller Assembly All

to LO.
NOTE

Wait at least 1 hour before proceeding. During the
cooling period of the cesium oven, decreasing beam
current will cause the CONTINUOUS OPERATION
light 10 go oif and the ALARM light to come on.

¢. Replace top cover.
d. Set CIRCUIT CHECK switch to 2nd HARMONIC.
e. Checkthat TIME CONSTANT swiitch isset to SHORT.

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

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

h. With instrument operating and CONTINUOUS
OPERATION light on, set CIRCUIT CHECK switch to BEAM
L. Set BEAM I METER ADJ for 20 on the CIRCUIT CHECK
meter.

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

3-19. Pumping the Cesium Beam During Storage

3-20. When a cesium beam tube is stored more than 6 monthas,
the ion vacuum pump must he operated two to three times
each year to obtain the expected shelf life of the tube. To pump
the tube, proceed as follows:

a. Connect the positive (+) lead of a +3500V de, 5 milli-
amp Power Supply (Harrison Labs Madel 6525A or equivaient)
to P4 of the beam tube.

NOTE

The cable connected to P4 enters the heam tube al
the same place as the cable containing the brown,
green, and yellow wires,
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b. Connect the negative lead of the +3500V dc Power
Supply to P17(5) of the beam 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 (HF 428B or
equivalent) o the insulated cable of P4.

d. Set the +3500V de¢ Power Supply to +3500V de and
turn Power Supply ON.

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

f. Disconnect the Power Supply and DC Milliammeter
{(if used).

g. The tube i3 evacuated and can be stored.

OPERATION WITH TIME STANDARD
(Option 001)

3-21.

3-22. Option 001 provides the 5061A with a I pulseper-
second {1 PPS) clock output available at both front and rear-
panel BNC jacks. The divider drive is an internally connected,
1 MHz signal from the Frequency Divider Assembly A8, The
TIME DELAY, six thumbwheel decade switch (A5S1 A through
51F) controls the phase of the clock pulse from 1 usec to 1 sec
with respect to an external reference. The 0—1 usec TIME
DELAY screwdriver adjustment (A5C2) allows fine adjust-
ment over any 1 usec portion of the thumbwheel settings. The

TIME DELAY switch and the 0—1 usec TIME DELAY control

are located under the access door in the top cover.

3-23. The time standard option includes a 24 hour LED
digital clock which indicates time in hours, minutes, and
seconds. The SYNC button on A5 assembly enables the
instrument to synchronize to an external reference stan-
dard. The digital clock is set by pressing the SET and
SLOW/FAST switches (located at rear of the clock).

CAUTION

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

3-24. Seiting the Clock Phase (o an External Clock

3-25. The phase difference between the 5061A 1 PPS outpui
and an external reference clock may be set to any desired
point between coincidence and 1 second by using the follow-
ing procedure. The technique used will depend upon the
5061 A application and individual user requirements.

3-26. Awutomatic Synchronization

3-27. To automatically haye the 5061A synchronized and
delayed from the reference by 9 to 11 usec, proceed as follows:

a. Remove the top cover.

b. Set the 6 thumbwheel switch to 0 0 00 0 ¢, and 0—1
usec TIME DELAY control maximum clockwise (do not over-
tighten).

c¢. Connect a reference pulse to the 5061A rear-panel
SYNC INPUT jack. The reference input pulse must be greaier
than +5V, with a rise time of less than 0.5 usec.

d. Press the SYNC pushbutton on the ¢lock module and
hold down for at leasi 1-second. The next tick of the 5061A
will be synchronized to the input reference pulse and delayed
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in time by 9 to 11 usec. Any additional offset may be selected
by using the 6 thumbwheel switch.

e. Set the hours, minutes, and seconds by momentarily
pressing SET and placing toggle switch at FAST (for rapid
advance of the display). Set toggle switch to SLOW and
momentarily press the SET pushhutton switch (for slow ad-
vanee of the display) and set the seconds slightly ahead of the
reference clock.

f. Press HOLD pushbuiton.

g When the reference clock time is identical to the
digital clock display, release the HOLD pushbutton, The
digital clock will count time in synchronism with the syn-
chronized instrument 1 PPS signal.

h. Replace the instrument top cover.
3-28. Manual Synchronization

3-29. EXAMPLE 1. When a delay of less than 10 pisec is de-
gired or the reference pulse is not of sufficient amplitude,
polarity or rise time for automatic synchronization, proceed
as follows:

a. Perform Paragraph 3-26, steps a, b, ¢, and d.

b. Set the 6 thumbwhee] switch to 2999 9 9, and 0—1
uSEC TIME DELAY contrel maximum clockwise {do not
over-tighten).

¢. Connect circuit shown in Figure 3-6.
NOTE

A 50-ohm resistive termination should be used
when connecting the 5061A 1 PPS output to the
time Interval unit to prevent ringing in the pulse.

Figure 3-6. Clock (ffzet Test Setup, Example 1

ELECTRONIC COUNTER

EXT
FRED
TIME
COUNTER | |yTERvAL
L
sTART | | sTOP
SMHz 50N TERMINATION

REFERENCE CLOCK HPSOGIA

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.

3-30. EXAMPLE 2. When precise coincidence of the
reference pulse and the 5061A dlock tick or an offset
between coincidence and 1 usec is desired, proceed as
follows:

a. Perform Paragraph 3-26, steps a, b, ¢, and d.
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b. Set the 6 thumbwheel gwitch to 999999, and 01
uSEC TIME DELAY adjustment maximum clockwise {do not
over-tighten).

¢. Connect circuit shown in Figure 3-7. No 50-0hm
termination ig required for this test setup.

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

¢, Adjust the 6 thumbwheel switch and the 0—1 uSEC
TIME DELAY for coincidence or the desired offset between
the 5061A clock tick and the reference clock pulse.

OPERATION WITH INTERNAL STANDBY
BATTERY (Option 002)

3-32. Option 002 provides the 5061A with 30 minutes of
gtandby power (typically 1 hour at 25°C) if ac hne power
should fail. Recharging the battery is antomatic by means of
an internal digital timing system each time standby power
is used. Maximum recharge takes about 20 hours. Minimum
recharge is about 120 minutes each time ac power is inter-
rupted. The front-panel BATTERY warning light indicates
three battery circuit conditions:

a. Flashes; when instrument is powered from internal
hattery supply.

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

3-31.

3-33. If the instrument must be turned off for any reason, dis-
connect the ac power, remove the boitom cover, and press
pushbutton switch S8 located on the bracket supporting Al4,
A2 and Al15 plug-in 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 ex-
ternal dc power supply, leave ac power connected.

NOTE

When Standby Power Supply Cption is installed,
switching MODE switch from CS OFF to LOOP
OPEN may cause iniernal battery charging clrcuits
to switch to “fast” charge mode. if this occurs re-
move instrument botiom cover and momentarily
connect A2TP5 to ground. This witl reset charging
circuits to “trickle” charge and tumm BATTERY
light off.

Figure 3-7. Clock Offset Test Setup, Example 2
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3-34. OQPERATION WITH HIGH PERFORMANCE

TUBE {Option 004)

3-35. GENERAL. Option 004 pravides the Model 5061A
with improved performance in Accuracy, Reproduecibility,
Settability, Long- and Shori-term Stability, and Warm-up
Time (see Table 1-1). To achieve the specified accuracy and
settability the HP 10638A Degausser must be used. Degauss-
ing must be performed after turn-on (see Paragrach 3-14(i))
and after any change in the C-FIELD setting (Paragraph
3-14(k) item 7). These changes are included in the appro-

priate paragrapha.

3-36. OPERATION AS CRYSTAL OSCILLATOR

ONLY

3-37. General

3-38. The Model 5061A may be operated as a quartz oscil-
lator frequency standard with only Oscillator Assembly A10
operating and the cesium beam tube switched off. In this oper-
ation mede, the instrument has the stability of the crystal
oscillator (Table 1-1) and cesium heam tube life is extended.

3-39. Front-panel OSC FREQUENCY X10-'" control does
not require adjustment when the instrument is operated with
MODE swiich set to OPER. In this mode, oscillator frequency
ie set with OSC FREQUENCY COARSE conirol outlined in
Paragraph 3-14. However, when the instrument is to be oper-
ated as an oscillator only (MODE switch set to CS8 OFF) the
ogcillator frequency must be set accurately with OSC FRE-

QUENCY X10-1° control.

3-40. Qscillator-Only Turn-On Procedure

a. Complete the procedure in Paragraph 3-14.

Model 5061A
Operation

b. Set instrument controls to:

(1) MOD switch — ON
(2) MODE switch — OPER

(3 CONTINUOUS OPERATION light — ON
(4) ALARM light — OFF

(5) OSC FREQUENCY X10-* — 250

(6) CIRCUIT CHECK switch — CONTROL

c. 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 X10-19 for less than
20 mV veltmeter indication. The quartz oscillator is now ad-
justed within £1 part in 10"® of the cesium rescnance.

f. Set MODE switch to CS OFF. Instrument is now oper-
ating as a quartz oscillator frequency standard.

NOTE

When the Model 5061A froni-panel MODE swilch
is set to CS OFF psolfion, instrument operating
power is reduced by about 2/3. Howaever, it Stand-
by Power Supply Option D02 is installad, battery
charager timing circuils will continue to function
as if full operating power is being used.

3-41. OPERATING RECORD

3-42. Table 3-4 may be used to keep a record of the front-
panel meter reading which can be used to compare instru-
ment performance periodically.

NOTE

Acopy of the Operating Record table is also fastened
to the inside of the front-panet control door for
operator use,

Table 3-4. 5061 A Operating Record (Meter Readings)

INSTR. SER. WD,

[(2)] 5061 OPERATING RECORD

TUBE SER. NO.

CIRCUIT METER READINGS

DATE

BATTERY

SUPPLY

|08 PUMP I

056 DYEN

CS OYEN

5 MH:z

C FIELD DIAL
ZEEMAN FREQUENCY :42.82 kH:
GIRCUIT METER READINGS
DATE
HULT
BEAM I
CONTROL
2ns HARM
1 NH:
ten kH:z
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SECTION 1V

THEORY OF QPERATION

4-1. INTRODUCTION

4-2. This section includes details of circuit operation. A
description of overall instrument operation is given first
with logic symbology (ollowing. Then each assembly in the
instrument is discussed in order of its designation (A1, A2,
A3, etc), Designations and names are listed in Tuble 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 realizing the
frequency cormresponding to the international time interval
standard specified by the 12th General Conference of
Weights and Measures (9, 192, 631, 770 Hz undisturbed by
externgl fields). The instrument wuses a passive atomic
resonator of Cesium 133 capable of producing the neces-
sary hyperfine transitions to achieve the {requency 9, 192,
631, 771.6 Hz. The stability of this frcquency is § 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 conirol cireuit.
The quartz oscillator, 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 A10Q cutput is phase
modulated by a 137 Hz sigral from Phase Detector
Assembly A8, The modulation index is kept smail to keep
modulation distortion low. The modulated 5 MHz signal is
multiplied by 18 in Multiplier Assembly A3 and then by
102 in Harmanic Generator Assembly A4,

46, 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
tihe.

4-7. Since the 5 MHz quartz oscillator frequency was phase
modulated by 137 Hz in Multiplier Assembly /3, the 9,
192, 63. .., Hz microwave field contains this modulation,
When the phase modulated microwave field is precisely at
the peak of cesium resonance, the cesium beam tube output
is the 2nd harmonic (274 Hz) of the modulation frequency.
When off of the peak, the ouiput is the fundamental
(137 Hz) frequency. These two signals are separated in AC
Amplifier Assembly A7. The 137 Hz signal is sent to Phase
Detector Assembly AB and Logic Assembly Al4. The
274 Hz signal is also sent to Logic Assembly A 14,

4-8. Phase Detcctor Asscmbly A8 output is a de voltage
proportional 1o the difference in frequency between the
cesium resonance and the applied microwave fietd. This dc
signal is supplied to Operational Amplifier and Integrator
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Table 4-1. Assembly Designations
Assembly Number and Name HP Part No.

Al Synthesizer 05041-6097

2 Battery Charger {Option 002} | 0506l1-601Y
A3l Multiplier 05061-6108
Ad Harmonic Generator 05060-602%
AS Digital Divider (Option 001} 05061-6011
Ab Frequency Divider 05061-6102
A7 AC Amplifier 05061-6005
A8 Phase Detector 05061-6095
A Operational Amplificr 05061-6092
AlD Quartz Oscillator 00105-6013
Al Cesium Oven Controller 05061-6009
AlZ Cesium Beam Tube 05061-6077
All Buffer Amplifier 05061-6030
Al4d Logic 05061-6016
AlS Pawer Regulator 05061-6099
Alb Clock Display Assy (opt 001} | 05081-60125
Al6é  Clock Display Assy {opt 003) | 05061-60136
Al7 TFerminal Board 05061-6018
AlS +3500 Vdc Power Supply 05060-6093
Al9 —2500 Vdc Power Supply 05060-6097

4-9. The output of Qperational Amplifier A9 is a voitage
which electrically tunes the 5 MHz quartz oscitlator 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-panei output jacks.

4-11, Frequency Divider Assembly A6 divides the 5 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, AE, and A9 to control front-panel CONTINUQUS
OPERATION and ALARM lights,

4-13, Cesium Oven Controller A11 provides power to the
cesium beam oven and to Operationat Amplifier Assembly
A9,

4-1
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Figure 4-1. Model 506 1A Simplified Block Diagram
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4-14. GATING AND LOGIC

4-15. The 5061A uses integrated circuits in Synthesizer
Assembly A1, Battery Charger Assembly A2 (Option 002),
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 pate 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 are 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 more of the inputs
is high, The OR pgate can also have two or more inputs, A
small circle at the input line of a logic symbol indicates a
low (L} level activates the function. The symbol of Figure
4-2B shows a low input on all lines causes a high ()
output. A small circle at the output line of a logic symbol
indicates a low (L) level when activated, as shown in Figure
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 as 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
togic 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
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following discussion will show that they are the same,
Therefore, more than one symbo! 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
output is the same as an OR gate with inverted inputs. The
expression X = A - B is correct for the AND gate with the
inverted output as in Figure 4-2]. From DeMorgan’s
theorem, X = A . B = A + B and the symbol for A + B is the
OR gate with inverted inputs shown in Figure 4-21. 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 functions, the dual of the
function is produced, For example, a positive logic AND
gate becomes a negative logic OR gate. Thus, AND is the
dual of OR and NOR is the dual of NAND.

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

4-23. Synthesizer Assembly Al, Figures 8-8 and 8.9,
generates a 12.631, 771, ¢ MHz signal 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 stmplified block diagram of Synthe-
sizer Assembly Al. The 5 MHz input signal is first isolated
through Buffer Amplifier Assembly A13. This signal is then
applied to the synthesizer preset divider circuits. The
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Figure 4-2. Gate Symbols and Logic Function Comparison
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5 MHz is multiplied by the rational fraction m/n through
the action of the synthesizer. The integer “n” is predeter-
mined and controls the preset digital divider output
frequency; thus, the preset divider output frequency is 5
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 (except 1 through 9, due to preset time, see Figure
4-4). Since the divider can be set fo 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 preset into the decade
before the counting seguence starts, since an 8,000 count is
already in the decade from the preset, it will take only
2,000 inputs to get ! output. Conversely, to divide by
8,000, 2,000 counts are preset into the divider prior to
couniing,

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.

4-27. The integer “m” is determined by the 12,631 . ..
MHz phase locked voltage controlled oscillator, This oscilla-
tor is electrically controlled to oscillate at the “m’th
harmonic of 5 MHz/n. To the synthesizer M = 3451 and N
= 1366 giving an output frequency of 12,631, 771, 6 MHz.

4-28. The preset divider output frequency, 5 MHz/n, drives
a sampling circuit. This circuit samples the 12.631 ... MHz
voltage controlled, phase locked oscillator signal. The
filtered sampler output is a dc 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

www.valuetronics.com

phase locking the oscillator to the correct m/n ratio. The
signal sent to Harmonic Generator Assembly Ad is 12.631
... MHz. it is also available as a test signal at rear panel
SYNTH output jack.

4-29. The preset divider receives 5 MHz from A10 and A13
and provides a 1.8 usec wide pulse output with a 5 MHzfn
repetition rate, The factor n is predetermined by hard-
wiring the preset decades to the number which produces
the zero UTC OFFSET frequency.

4-30, The preset divider (Figure 8-8) consists of an input
gate, Q2-Q3; four preset decades IC1, 2, 5, and 6; one-shot
M.V., IC4; NAND gate IC3; and test point driver Q4. The
input to A1J1 consists of a 5 MHz sine wave from A13. The
input gate, Q2 and Q3, closes for 1.8 usec as determined by ,
one-shot M.V, IC4, With the decade preset to zero, each
decade divides by ten, thus the overall circuit can divide by
10,000. If the decade has a number preset into it, the
decade starts its count from the preset number. Counting is
performed on the negative going pulse at pin 8 of the
decade. The BCD inputs and outputs are positive logic.
When the strobe line is low, the counting operation is
stopped and the BCD inputs are preset in.

Figure 4-3. Synthesizer Assembly Al
Simplified Block Dviagram

12.63
SMKz PRESET 5/n MHz
> DIVIDER vCo
=n
12.€3 MHz
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W= SAMPLER
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4-31. Considering all four decades as a preset divider, the
“9" outputs of 106, 5, and 2 connect to IC3. Note
however, that only the *“I” output of ICI connects to IC3.
This arrangement allows the decade divider to count to
9991. When a count of 9991 is reached, that is, when all
seven inputs of IC3 are HI, IC3(8) goes low to irigger
one-shot M.V, IC4, The time (1.8 usec) from pulse 9991 to
9999 is required to preset the decades. The output of IC4
drives four different points:

4. Blocking Oscillator Q17.
b. Test Point Driver Q4.
c. Strobe line to IC1, 2, 5, and 6.

d. Tnput 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
cutput to Q3 closes the input gate to prevent the 5 MHz
pulses from entering the decade divider during the time
when the decades are presef. 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
has a period of 0.2 usec, C2 is chosen to block out 9 pulses
of the input waveform. See paragraph 35-33A for adjustment
procedures,

4-34, The jumper wires program the inputs to preset
decades L1C1, 1C2, IC5 and ICé. For example, IC1 input is
programmed for a BCD of 4. IC! (3) is HI and IC1 (4, 10,
11) are LO. IC1 requires positive logic levels at iis preset
inputs, therefore the Hllevel at pin 3 represents the BCD 4.

4-35. Ql, CR1 and associated circuitry serve to reduce the
18,7 volts tfrom the regulated supply to a nominal 5 volts
for use as Ve 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 A4 for mixing with the 9180 MHz
phase modulated signal. Oscillator frequency is determined
by the bias voltage applied to varactor CR28,

4-38. Prior to phase locking, the 12.631 ... MHz voltage
controlled oscillator (Q19 and associated components),
oscillates at approximately 12.631 ... MHz, dependent on
dc biasing by R71A-B. Transistor Q21 buffers the oscillator
and drives Q22. The 12.631 MHz signal is present at T3
primary and in turn through capacitive voltage divider 33,
€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 IC3. This trigger blocking
oscillator in turn drives sampler blocking oscillator Q20 and
associated components. Transformer T2 secondary receives
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 fo Lthe “m™th
harmonic of 5 MHz/n. This “m™th harmonic is sampled at 5
MHz/n rate, filtered by C36, and applied to dc amplifier
Q23 to conirol the voltage applied to CR28. This controls
the oscillator frequency. Therefore, the voltage level at Q23
gate determines the oscillator frequency,

4-40. When oscillator frequency is the exact “m”th har-
monic of 5 MHz/n, the input level at Q23 base will not
change since the filtered dc average remains constant, This
holds the voltage on CR28 constant and the oscillator
frequency does not change. If the oscillator frequency
should change, the input level to Q23 will change, changing
the voltage on CR28, bringing the oscillator back to comrect
frequency. When the loop is locked, synthesizer output
frequency is 5 MHz{m/n). The dc control voltage to CR28
is also applied to Terminal Board Assembly Al17, TE7Y
(SYNTH).

Figure 4-4. Synthesizer Assembly Al Timing Diagram
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4-41. Transformer T3 couples the synthesized frequency to
tuned 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 sipnal applied to Harmonic Generator
Assembly A4 for mixing with the modulated 9180 MHz
microwave signal.

4-42. The 12,631 ... MHz voltage controlled oscillator
phase-lock range is kept narrow to prevent phase-locking to
incorrect harmonics. Diodes CR38, CR39, with C40, C43,
R32, and R84 provide AGC dc feedback to Q19 base.

4-43. Transistor Q27 and associated components provide a
synthesizer failure signal to Logic Assembly A 14, During
normal synthesizer operation, Q27 is off and no ocutput
signal results. If the synthesizer loses phase-lock, the input
to Q23 becomes a random ac signal, coupled through C4t
to Q24 base, amplified in @24, Q25, and rectified by CR40
and CR#41. This rectified signal forward biases CR42 and
turns Q27 “on” sending a signal to Logic Assembly Al4,
This turns off the CONTINUQUS OPERATION 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 BT! provides 30 minutes of dc
power should the normal power supply or supplies to the
instrument fail. If standby battery power is used, and input
power returned, battery charger circuits charge the standby
battery for the cormect period determined by battery use
time, The battery charger circuits disconnect the standby
battery if battery voltage level reaches +21 Vd¢. Front
panel BATTERY light D83 is an indicator of Baitery
Charger Assembly A2 operation. During normal 50614
opetation, the internal standby battery is “trickle™ charged.
When external power is removed and re-applied, the battery
is “fast™ charged.

4-47. The battery charger operates in on¢ of three modes:

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

b. External ac¢c 5061A power lost: Front panel
BATTERY light flashing. Internal battery furnishing power
to S061A.

¢. External ac power restored: Front panel BATTERY
light on. Battcry charger *“fast”™ charging intcrnal battery.
Continues to “fast” charge depending on time battery
supplied power. When “fast™ charge cycle is complete,
BATTERY light will go off.

NOTE

The internal standby battery is fully discharged
prior to shipment from the factory. When the
instrument is initially connected to ac power,
the BATTERY light will remain on until
internal battery is completely charged (about
20 hours}.

www.valuetronics.com
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4-48, Figure 4-5 is the battery charger block diagram.
Diodes CR1, CR2, CR3, CR4, and capacitor C4 are a full
wave rectifier and filter for the battery charging circuits.
During normal instrument operation, current through series
regulator transistor Q1 is regulated to maintain the internal
battery, trickle-charged, This cutrent regulation is deter-
mined by R28 and Ql4 base-emitter voltage. Transistor
Q11 is normally biased *off” by Q10 and Qi5, Since Q135
is mormelly “off.” the regulated current through R28
trickle charges the hattery and operates the battery
disconnect circuit. When transistor Q15 is turned “on,”
Q10 turng “off,” Qitl turns “on” to shunt R28 and
increase the charging current for ““fast™ charge mode.
“Fast” charge current iz set by R19. During normal
operation, battery light control Q25 and Q26 are biased
“off,” holding the front panel BATTERY light off. All
other circuits are in a standby state,

449, For explanation purposes, assume the 3061A is
operated by external dc supply. When the 5061A is oper-
ating on external de power and ac line voltage fails, battery
charger circuits see no change and remain in their standby
state. When ac line 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 standby power
supply gate circuil in Power Regulator Assembly A5,

NQTE

When the 5061A is operated with external
standby d¢ power, instrument ac power must
temain connected to charge and re-charge the
internal standby battery.

4-50. The positive voltage applied at Q9% and Q4 base
circuits holds the battery charger circuits in their standby
state. This voltage is present when ac power or external dc
power is applied. Diodes CR&, CR7, CR§, CR9, and
components C4, R12, R13, and CR13 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 12 opens, and Q4
collector goes “H". This triggers one-shot circuit Q1, 33,
and Q6 to produce a single negative pulse coupled through
CR 14 to ICX(6). presetting a 17 into this decade.

4-51, The IC3, [C5 decade combination forms one input to
logic comparator IC7, 1C8, IC9, ICi0Q, and [Ct1. Decade
IC2 is the other input. The comparator output, ICT(8),
controls the operation of Battery Charger Assembly A2
During normal operation, decade IC2 and decades IC3, IC3,
are set to 07 allowing the logic comparator to sense
coincidence between IC2 and ICS. For each input to IC2,
IC3 must have 10 inputs for the count in IC5 to equal IC2.
When IC2 and IC5 agiee, logic comparator output at [C7(8)
is“L™

4-52, As mentioned in Paragraph 4-50, when power is
removed from the instrument a “17 is preset into 1C2
upsetting the coincidence between IC5 and IC2. When this
aceurs, IC7(R) goes “H” and remains “H”” until coincidence
is again established.

4-3
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Figure 4-5. Battery Charger Block Diagram

LINE VOLTAGE
SENSING “1" PRESET CRi4 CRIE
ACLINE} CimcuirT ONE SHOT To" PRESET ,
aie, 2
CRE, 7,8, 9 4241,3,4,6 AND
REL AXATIOM SCR 1
OSCILL ATOR
6y 1 CRIS
RESET
a9 5 DECILE 2 023,24
aND M Gze <+ RESET RELAXATION | 480
@iz R S - OSCILL ATOR
o7 :
s
]
LOGIC 1c7 o| RESET
compaRaTOR |8 9 e sHOT
TIMING OHNE SHO
OSCILLATOR IC7, 8,9, 10,1 -
az, & 13,
|
6| 7
s rea Y e A
- b (1.3
DECADE DECADE
s
° 21&5557 24 RESET 2
ica
LIGHT
CONTROL
¥ Q10 (B}
CONTROL
CHARGE _ n AMPL.
"1 conTRrOL I 5 1c6
#]  LIGHT
Qlo, 11,14, 7, — 8T LOW CONTROL
tR1, 2, 3,4 _-| BATTERY
. DETECTOR
- TO POWER REGULATOR
. 19, 20 A5 (9}

4-53. Comparator IC7 output is applied at Q15 base circuit
to control Q15 collector voltage. Therefore, IC7 controls
battery charger operation through Q15. When Q15 changes
state, three circuit functions are affected:

a. Transistor Q10 changes state and sets the charging
circuits for *fast”™ charge when ac line power is returned.
The circuit 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 refurns to
normal state.

c. Battery light conlrol circuits are activated and front
panel BATTERY light flashes on and off until Q15 returns
to normal state.

4-54. Timing Oscitlator

4-55. When transistor Q15 changes state, Q3 is switched
“off” to start the timing oscillator. This circuit produces a
positive trigger pulse every 13 minutes until Q135 returns to
normal state. Unijunction transistor Q2 acts as a relaxation
oscillator causing a switching action on QR. Each time Q8 is
triggered, C7 step-charges until the charge voltage is

4-6
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sufficient to turn “on™ QI13. When this occurs, C7
discharges through Q13 to form the positive output trigger
pulse. The time required to charge C7 to the correct voltage
level is 13 minutes, The output trigger is applied to shaping
amplifier Q17-Q18 and NOR gate Q9, Q12.

4-56. Shaping amplifier Q17, Q18, and associated com-
ponents amplify and shape the input trigger so the signal
applied to IC3(5) is a positive input count pulse. The other
oscillator output trigger is applied to NOR gate (312 base
circuit. This signal changes amplifier Q22 state, forming a
positive input count pulse to IC2(5), Each time the timing
ascillater triggers, IC2 receives a count pulse (if NOR gate
Q9, Q12 is open), The NOR gate remains open until ac line
or external dc power is restored.

4-57. Battery Disconnect

4-58. Transistors Q19, Q20, and associated components
form a low-voltage-sensing circuit, [f 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, decude counter IC2 no longer
receives count pulses from the timing oscillator. However,
decade counters IC3, IC5 continue to count pulses from 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 IC2. The battery continues to “fast™ charge, IC3,
IC5 continue to count until the total count in IC5S equals
the count in 1C2. The time required for this coincidence to
oceur is about 10 times the time required to accumulate the
same count in 1C2, Mimimum charge time is about 120
minutes,

4-61. Logic Comparator

4-62, Integrated circuits IC8, IC9, IC10, and IC11 opera-
tions are similar, Therefore, only IC11 wili be discussed.
Each cutput pin of IC2 and IC3S is connccted to a NAND
gate so that pins 1 are connected to IC11 input, pins §
connected to IC10 input, pins 7 connecled to IC9 input,
and pins 6 connected to IC8 input. Each of the IC outputs
are connected to NAND gate IC7. All inputs to 1C7 (pins 9,
10, 11, 12, and 13) must be “H” for coincidence o occur,
If any input remains “L”, IC7 output state is “H”. During
normal instrument operation, the output state of ICT is
“L”. Figure 4-6 shows the internal IC functions between
1C2 and TCS applied to IC1t and this output applied to
IC7. All other [C inputs to 1C7 are similar.

4-63. Assume identical outputs from [C2(1) and IC5(1) are
applied to {C11(1 and 10). Pin 1 input is inverted through
amplifier A and applied as one input to NAND gate B. The
other input to NAND gate B is a complement pulse from
IC5(1) to IC11{10). Since NAND gate B has opposite
signals at the input, the output applied to IC7(12) is “H™,

Model 5061 A
Theory

The input to ICI (10} is inverted through amplifier B and
applied as one input to NAND gate A, The other input to
NAND gate A is a complement signal from IC2(1). NAND
gate A has opposite signals at the input so that the cutput
applied to IC7(13} is “H”. When this occurs, IC7 senses
coincidence between [C2(1) and 1C5(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 IC7 changes to the normal “L” operation state,
Q15 is cut off. This transition triggers ¢oincidence one-shot
ICI, applying a reset signal through an amplifier in IC7 to
decades IC2, 1C3, and 1C5 resetting them to “0”, With Q15
cut off, Q10 switches the charging circuit to trickle mode,
Transistor Q15 also changes Q5 state, stopping the timing
oscillator, Inputs to battery light control return to normal,
turning off front panel BATTERY light, indicating Battery
Charger Assembly A2 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
is applied to IC4(1), inverted to “L”, and applied to NOR
gate IC6H(3). The other NOR gate input is an *“H"’ signal from
Q15 collector. With an “H” and “L” signal present, the
output at IC6(6) is “*L™ and Q26 is held off. The *“L™ signal
at IC4(7) will not start the multivibrator and Q23 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 IC6(5) go "L, IC6(3) goes “H™ and
1Ca(6) output remains “L> holding off (26. However, the
“L” at IC4(2) is inverted to **H” starting the muitivibrator.

Figure 4-6, Logic Comparator
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Figure 4-7. Batiery Charger Light Controt
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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) rcmains L’ until battery “fast” charging is
complete, The “H™ at IC4(1) is inverled and applied to
IC6(3). The outpul at IC6(6) goes “H™ causing Q26 to
change state, holding front panel BATTERY light on. The
*L” at 1C4(7) turns off the multivibrator. When the battery
has completely recharged, the signal at NOR gate IC6(5)
goes “H”, normal operation is restored, 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 batiery is discharged. The reset and preset
oscillators reset the decade circuits to “0™ and preset a “9”
into decade counter IC2. This allows the charging circuits
to “fast’” charge the internal standby battery for approxi-
mately 20 hours (maximum charge time), The full re-charge
cycle will also function if relay K1 disconnects the standby
battery from the circuit because of low battery voltage, or
if the battery is disconnected by switch S8,

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
terning off the 3-second reset oscillator. The time required
to turn on the silicon switch is determined by C12. With
SCR2 off, Q24 applics a reset signal to IC7(2). The signal at
IC7(6) resels decade counters IC2, IC3, and IC5 to “07,
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 C11
in Q21 gate circuit produces the necessary time constant to
hold SCR1 off for 6 seconds. The preset pulse is present

4-8
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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,
removing the preset puise. Integrated circuit IC2 causes the
battery charging circuits to ““fast” charge for approximately
20 hours, This same sequence will occur if relay K}
disconnects the battery from the circuit due to low batiery
voltage,

NOTE

When it is necessary to remove all power from
the 5061 A, disconnect the ac power cord from
the ac source and press battery disconnect
switch 88. When ac power is connected, the
battery charging circuits will “fast” charge the
internal standby battery for 20 hours. If the
intemal standby battery is 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 AZTPS and chassis, resetting all
decades to “07.

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

4-75. Multiplier Assembly A3, Figure 8-11, provides a
stable, spectrally clean, 300-milliwatt, 90 MHz signal to
Harmonic Generator Assembly A4 and an isolated 5 MHz
signal to Buffer Amplifier Assembly Al3. The 5 MHz signal
from Quartz Oscillator Assembly A 10 is applied through J5
to A3 for multiplication and to the 35 MHz isolation
amplifier. Prior to multiplication, the 5 MHz is modulated
by 137 Hz from Phase Detecior Assembly A8. The modu-
lated 5 MHz is doubled to 10 MHz, tripled to 30 MHz, and




tripled again to 90 MHz, Isolation amplifier Q2 provides a
50 ohm, 5 MHz source to drive Buffer Amplificr Assembly
All.

4-76. Phase Modufator

4-77. The phase modulator circuit consists of CR2, C10,
C12, and L2. A 5 MHz signal is applied through J2, R3, and
C3 to (1 base, A second signal, at 137 Hz, is applied
through Ji, R13, and R20 to Q1 collector circuit, Varactor
CR2, coil L2, and capacitor C12 form a resonant cirenit at
5 MHz. When 137 Hz is applied to this tuned circuit, the
capacity of wvaractor CR2 varies at 137 Hz and phase
modulates the 5 MHz signal. Diode CR1 and resistor R13
establish dc operating voltage for CR2. In addition to
amplifying the input 5 MHz signal, Q! isolates the 5 MHz
modulaled signal and prevents feedback to Quartz Oscilla-
tor Assembly Al0. Breakdown diode CRS 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 C14 to Q4 base. Amplifier Q4
drives T2 primary at 5 MHz Transistor Q4 is a class A
amplifier and C17 tunes T2 primary to 5 MHz. Gain
stability is provided by negative feedback through R23.
Ferrite bead E2 suppresses parasitic oscillations. Trans-
former T2, diode CR3-CR4, form a full-wave rectifier
which supplies 10 MHz pulses through C32 to the 10 MHz
filter circuit. Inductor L9 provides a carrent return path for
the diodes.

4-80. 10 MHz Filter

4-81. Transistor (36 is connected as a common-base ampli-
fier and matches the low-impedance balanced doubler
circuit to the high-impedance double-tuned 10 MHz filter
circuit. Components C34, R30, L(2, 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

4-83. Transistor Q9 amplifies the filtered 10 MHz signal for
30 MHz tripler circuit drive. Negative feedback for gain
stability is provided by R34. Resonant circuit L18, C48 in
Q9 collector circuit is tuned to 10 MHz and provides
maximum signal to the tripler circuit, Diodes CRS8, CR9,
and the two RC networks R36, C49 and R37, C50 generate
10 MHz pulses which are optimum for 3rd harmonic,
Capacitor C51 and inductor L20 are tuned to 30 Mllz and
select this hamnonic 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 C23 form the double-tuned 30
MHz filter. inductor LS5 provides a dc¢ return for Q35 base
circuit.

4-86. 30 to 90 MHz Class C Tripler and Filter

4-87. Transistor Q5 is a class C tripler with gain controiled
by feedback through Q7. Transistor Q5 conducts pulses of
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current that are rich in 3rd harmonic content. The 90 MHz
third harmonic is filtered by double tuned circuit C24, L7,
C28, C30, and L10. The filtered 90 MHz signal is applied
through C33 to base circuit. Inductor L11 provides a de
return for Q8 base.

4-838. Output amplifier Q8 amplifies the 90 MHz from the
90 MH:z filter circuit. Tuned circuit L1535, C43 provide
additional filtering. Variable capacitor C44 is adjusted to
match Q8 output impedance to a 30 ohm load. Capacitor
C45 proyides a 90 MHz sample to diodes CR6 and CR7 for
rectification. The emitter current of Q5 is controlled by
Q7. The base current of Q7 is the diffcrence between the
current through R31 and diodes CR6 and CR7. Feedback is
such that as outpui level increases or decreases, current
through CR6 and CR7 is about equal to current through
R31. Resistor R31 is factory selected to set the 90 MHz
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 signal through J3 to
Buffer Amplifier Assembly A13. Transformer T1 isolates
the 5 MHz signal from external variations and provides a
low impedance output to drive buffer amplifier circuits,

4-91. HARMONIC GENERATOR
ASSEMBLY A4

4-92. Harmonic Generator Assembly A4, Figure 8-12,
receives a phase modulated 90 MHz signal from Multiplier
Assembly A3, a 1263..... 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 ol this p-n junction device,
during reverse recovery, approximates 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 conventional non-
linear harmonic generators,

4-93. The phase modulated 90 MHz signail is applied
through J1 to Harmonic Generator A4. Resistors R3, R4,
and RS form a 3 dB matching attenuator to isolate diode
input impedance from multiplier output impedance.
Capacitors C6, C7, C8, C11, C12 and inductor L3 arec a
pi-matching network for the 90 MHz signal. Transistor Q1
and associated components provide a low impedance
biasing voltage with R2 setting the bias level for CR2.

4-94. The 12.63..... MHz is applied to CR2 bias voltage.
The resultant CR2 output is a phase modulated, multiple
harmonic signal, including 9180 MHz (102nd harmonic of
90 MHz) and associated 12.63,.. MHz sidebands. The
filter cavity, a high “Q’ transmission type, selects the 2180
MHz + 1263 ... MHz upper sideband and applies this
919263 ... MHz microwave signal to Cesium Beam Tube
Assembly A12. Resistor Rl is adjusted for optimum
sideband presence at CR2 output, Inductor L1 and capaci-
tor C5 form a paralle] resonant circuit preventing 90 MHz
from feeding back to Synthesizer Assembly Al. Test point
A4TP1 is used for setting the step recovery diode bias
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point. Transistor Q1 collector cutput is a de voltage
applied to CIRCUIT CHECK meter for front panel MULT
bias monitoring.

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

4-96. DIGITAL DIVIDER ASSEMBLY Ab
(Time Standard Option 001)

4-97. General

4-98, Digital divider circuits provide one pulse-per-second
cutput ticks available at front and rear panel 1 PPS BNC
output jacks. The divider drive is an internally connected,
! MHz signal from Frequency Divider Assembly A6, TIME
DELAY, six thumbwheel, decade switch S1A-F (located
under top access door) provides 1 usec to 1sec delay
control of the output tick. A 01 usec TIME DELAY
adjustment allows delay control cver any 1 psec portion of
the TEIME DELAY thumbwheel switch setting.

499, The time standard option includes a 24 hr. clock
display which indicates time in hours, minutes, and sec-
onds. Pushbuttons at the rear of the digital clock permit
time to be set.

4-100. Figure 4-8 is a simplified block diagram of Digital
Divider Assembly AS5. Five sub-assemblies make up the
overall assembly:

a. AS5A1 Power supply and 1 PPS output.
b. AS5A2 Master clock.

c. ASA3 Preset clock.

d, AS5Ad4 Swiich circuit,

e. AS5AS5 Interconnecting hoard,

f. Clock Display
NOTE

Reference designators in Paragraphs 4-10]
through 4-141 are abbreviated; for complete
reference designators, add prefix “A5” to
reference designators used.

4-101. The input drive signal from Frequency Divider
Assembly A6 is applied Yo an input filter and shaping
network; then to the gated 1 MHz multivibrator. Mulii-
vibrator output is applied to the following stage (1 MHz
clock drive multivibrator) and to preset clock outpat logic
gates A3IC2 and A3IC12B, This signal is the gated output
pulse.

4-102. The negative transition of A2IC2 output pulse
triggers A2IC3 to produce negative 150 nsec 1 MHz pulses
supplied to master clock and preset clock as count pulse
inputs,

4-10
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Figure 4-8. Digital Divider A5 Block Diagram
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4-103. The master clock produces a 1 PPS (00 msec
output master tick that resets and preseis the preset clock.
8ix 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,

4104, The preset clock produces a 1 PPS, 1 usec pulse,
adjustable in phase from 1 usec to 1 sec depending on the
thumbwheel switch settings. This cutput pulse is sent to the
oufput logic gates together with the gated I MHz signal
from AZIC2. When coincidence between these two pulses
occur, 2 150 nsec output pulse at 1 PPS is applied to output
blocking oscillator A1Q7-Q8. The variable delay circuit
allows delay control over any 1 usec portion of the .| usec
to 1 sec time delay produced by the thumbwheel switch
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 circuits is applied
to the clock display through a connection on A5A1L, Power
Supply and 1 PPS cutput assembly.

4-106. The clock display can be set to the nearest second
with FAST/SLOW, SET, and HOLD switches. These
switches are located on Al8 Clock Display Assembly
and are accessed by removing instrument top cover.



4-107. The SYNC pushbutton allows Digital Divider
Assembly A5 to be synchronized to an external input
reference pulse applied at rear panel SYNC input jack, This
reference pulse is applied to A2IC2 which synchronizes the
master clock within 9 to 11 usec of the external reference,
The pushbutton must be depressed for at least 1 second.

4-108. Input Filter and Shaping Circuits

4-10%. The 1 MHz input signal from Freguency Divider
Assembly A6 is applied through A2R1 and A2C2 (Fig-
ure ¥-15) to input amplifiers A2Q1 and A2Q2. Diodes
A2CR1-A2CR2 limit the input signal level, Capacitor A2C4
tunes A2F1 primary for 1 MHz, The input signal is
amplified by A20Q2, coupled to A2T1 secondary, and
applied to a high “Q” 1 MHz filter (A2R9, A2R12, A2C§,
A2C7, AXCE, A2C9, AZL1, A2L2, AZL3, and A2Y1) to
suppress unwanted signals, The spectrally clean 1 MHz
signal is then applied to shaper amplifiers A2Q4 and A2Q46
which square the 1 MHz for application to gated 1 MHz
multivibrator A21C2(9).

4-110. Gated 1 MHz Multivibrator A21C2

4-111. Integrated circuit A2IC2 produces a 1 MHz, 150
nse¢, positive pulse applied to 1 MHz clock drive multivi-
brator A2IC3(9} and to preset clock output NAND gaies
A3ICZ(1) — A3IC12B(9). When proper gate sequencing
occurs, A2IC2 output pulse is gated through A3IC2ZC or
A3ICI12B (Figures 4-10 and 4-11} to | usec variable delay
muldtivibrator A4IC1{1) and output tick blocking osciltator
A10Q7-08, to front and rear panel 1 PPS output jacks.
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4-112. Clock Drive Multivibrator A21C3

4-113. The 1 MHz clock drive mv is triggered by the
negative transition of A2IC2 output pulse, producing 2
negative | MHz output puise 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 master clock divider is a six decade divider
producing a negative, 100 msec, 1 PPS output. This master
tick controls the preset clock divider 1 PPS output phase.
Since all decades are identical, only A21IC6 (Figure 8-15)
will be discussed. Figure 4-9 shows A2IC6 timing diagram,

4-116. Normally, decade dividers are allowed to fill until
the count cycles to “0” at which time an output pulse is
applied to the next decade. Thus, for each 10 inputs, 1
cutput pulse is applied to the next stage. However, this
technique introduces error due to decade eycling time and
decade temperature sensitivity. This error is accumulative
through a divider chain and, with 6 decades, could amount
to as much as 1 usec, The technique used in the master
clock divider reduces this error to less than 100
nanoscconds.

4-117. An “H” input pulse at A2IC6(5) is necessary for the
decade to divide; therefore all count inputs to the inverter
AZIC4A(1) musi be “L”. When the decade is at “0”,
voltage levels at pins 6, 7, 8, and 1 are “H” and output
NAND gate A2IC12A(6) will be “L”, applying a “L” count
pulse to the following decade inverter. If any input signal to
the NAND gate is “L”, the following decade inverter will
receive an “H” which will not count,

Figure 4-9. Decade-Divider Timing Diagram
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4-118. 1 MHz “L” pulses are applied to AZIC4A(1),
inverted and applied to the divider. As the count progresses
within the 1C, pins 6, 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 A21C6(5), the divider cycles to
“0”, AZ2IC6(6, 7, 8, and }) place an “H” at A2IC12A(], 2,
4, 5). However A2IC12A(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 decadc input inverter as a count pulse. This state
will remain until the next “L” count pulse, 17, is applied
to A2IC4A(1). AZICI2A(3) goes "L closes the gate and
ends the “L” inputl to the following decade input inverler.
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 sutput master tick, 1 PPS, 100 msec,
negative pulsc applied to the following preset clock divider
an{l associated circuits.

4-120. Reset and Preset One-Shot Circuits

4-121. Figures 4-10 and 4-11 show typical timing for
Digital Divider Assembly AS. The 1 PPS master clock tick
triggers reset one-shot A3ICIS producing complementary
1.3 psec pulses at pins 7 and 10. The “L* signal at pin 7
drives reset amplifiers A3Q7, Q9, Q11, and decade control
NOR gate A3ICH7B, This resets A3IC3, IC4, ICS, IC6, 1C7,
and IC8 to “0”, During the decade reset time, A3ICI7B(7)
output holds all decade input NAND gates closed to any
input count. Each time the reset one-shot is triggered a 1,3
msec “H” signal is also placed at NAND gate A31C12B(10).

4-122. When the 1.3 usec pulse at A3ICI5(10) goes L7, it
triggers preset one-shot A3IC16. The output at pin 10 is
inverted by A3Q8, A3Q 10, and A3Q1?2 applying a 0.5 usec
“L” preset pulse into the thumbwheel switch to preset the
desired time delay into the preset clock. The same signal at
A3ICI6(10) causes NOR gate A3ICI7B(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 presct.

4-123. Preset Clock Dividers

4-124. 8ix adjustable decade dividers make up the preset
clock divider. The dividing scheme allows division by any
integer between 1 and 100 by simply setting TIME DELAY
thumbwheel switch 51A through S1F. This adjusts the
divider output phase from 1 usec to | sec. The phase
adjustable output pulse is 2 1 PPS, 1 usec, “L™ signal sensed
at 9’s detector NAND gate 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 ¢lock decade A31C3 and associated components,

4-125. The standard decade divider provides one outpui
pulse for each 10 input pulses. Preset divider A3IC3
provides an output pulse through NAND gate A3ICYA to
9's detector A3IC12A(5) and to the following decade when
the preset count and input count total 9" (input io
following stage occurs at ‘8" and continues through *97).
Figure 4-12 shows a standard decade counting diagram such
as A3IC3.
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4-126. When the decade count is ““0”, all binary outputs
are *H” but as the count progresses, levels at pins 6, 7, §,
and 1 change state depending on the number of pulses into
the decade, At the count of “9” pins 1 and 6 are “L”
(representing *97) and pins 7 and 8 are “H’". The next
input pulse 107 will cycle the decade to "0 and the
count begins 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 8 driving them “L”. The decade state is “7” before
any input signal is applicd, The first 2 input pulses cause
pins 6 and 1 to go *L™ and a 9" is sensed at the output
IC9A(3, 5). Thus with only two inpuis therg 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 *97 is set into the preset clock dividers
prior to counting.

4-129. Assume a 1 usec delay is set on the thumbwheel
switch; this presets 999998 into the dividers (switch setting
is 00000 1). Figure 4-10 shows the timing diagram for this
switch setting, When the master clock has completed its
counting sequence, the master tick output friggers 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, 999998 is set info the decades
via 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 A3IC9A(6) to go “H”, which causes
A3ICI2ZA(6) to go “L” until the next input pulse to
A3IC1A(13), | usec later. The 1 psec **L™ signal is inverted
by A3Q6 and applied as an “H” to NAND gate A3IC2C(2).
The next gated 1 MHz output pulse from A2[C2 will also
place an “H" at A31C2(1}. This causes the gate to change
state and apply an “H” signal through NOR gate A3IC2D
to 1 usec variable delay mv A4ICI(9).

4-130. 1f a delay of 2 psec is desired, the sequence of
events is the same except 399997 would be the preset input
information. Instead of the first pulse into A3IC3{5)
causing A3IC12A to change state, the second pulse causes
the state change; thus the pulse applied to 1 usec variable
delay mv is changed in phase by an additional microsecond.
This same sequence of events occurs for all switch seitings
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 10% When this occurs, the preset divider
and master clock are dividing by the same number. The
dividers reach a count of 999999 and a small pulse is
produced at [C12A(6). This pulse triggers gate-around
one-shot A3ICI3, producing an “H" 1.1 usec pulse applied
to A3ICI2B(12). When the master tick goes “L7,
A3IC12A(6) goes "H”, and the reset one-shot is triggered.
This places another *H” at NAND gate A3IC12B(10). With
2 “H” ’s present, the next gated ! MHz pulse will gate
through this NAND gate, providing an input pulse to 1 ysec
variable delay mv A4IC1(9) through NOR gate A 3IC2D.
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Figure 4-12, Timing Diagram (Typical IC Decade)
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4-132. The output pulse is also applied to inverter A3Q13,
amplified by A3Q15, and applied to A16 clock display input.

4-133. Digital Divider Assembly A5 can be synchronized to
an external pulse by pressing SYNC pushbutton 52, This
allows the external pulse to trigger syne ene-shot AZICI,
resetting the master clock to 0™ and holding the inpul to 1
MHz gated one-shot 1 M.V. for 7.3 microseconds. At the
end of the 7.3 usec period the counting sequence will start.
Resistor A2R16 and capacitor A2C10 are adjusted for the
7.3 usec period.

4-134. Qutput Circuits

4-135. The phase adjustable 1 PPS output pulse at
A3IC2D{6) is applied to variable delay one-shot A4IC1(9).
The output, A4ICI(10), is adjustable from 0 to 1 usec by
A4C? TIME DELAY adjustment. The circuit output is
applied through AIC12 and AICRIS to output tick
blocking oscillator A1Q7. The blocking oscillator output is
applied through emitter followers A1Q9%-Q10 to front and
rear panel 1 PPS BNC output jacks. This output is a 1 PPS,
20 usec, +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 A5. The power supply has +4.2 Vdc and
+13.3 Vdc supplies. Transistors A1Q1 and A1Q? provide a
2 kHz pulse input through A1T1 to the two supplies,

4-138. +4.2 Vdc Supply

4-139, Diodes AICR2-CR3 and capacitor AIC6 are a full
wave rectifier and filter, The unregulated voltage is applied
to series regulator A 1Q35, Differential amplifier A10Q4 and
AlQ6 sense line variations controlling driver A1Q3. Dif-
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ferential amplifier reference is applied from the +13.3 volt
supply. Potentiometer AIR3 adjusts the +4.2 Vdc level
Capacitors A1C17-C18 provide additionai filtering.

4-140. +13.3 Vdc Supply

4-141. Diodes A1CR4, CR5, CR&, and CR7 are a full wave
bridge rectifier. Components A1C7, A1C9, AI1CI11, AIR4,
and A1R9 are the supply filter, Breakdown diode regulates
the +13.3 volt supply. Components A1C13, AlCle,
AlRI11, 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 A6
4-143. General

4-144, Frequency Divider Assembly A6, Figure 8-17,is a
regenerative divider, supplying front and rear-panel output
jacks with 1 MHz and 100 kHz signals. Divider start
selection is by front-panel DIVIDER MODE switch. Two
positions may be selected, AUTQO START or START.
DIVIDER MODE switch is 2 momentary on-off-on type.
The switch is spring loaded in the START position and
returns to off when released. If the dividers stop, they will
not re-start unless DIVIDER MODE switch is set to AUTO
START or momentarily sct to START. When the 5061A is
used for time keeping, START position is normally used.

4-145, Two divider circuits make up Frequency Divider
Assembly A6. The 1 MHz divider supplies 1 MHz to the
100 kHz divider, 1 MHz to front and rear-pancl output
jacks, and to Digital Divider Assembly AS (Option 001).
The 100 kHz divider provides 100 kHz to front and
rear-panel 100 kHz output jacks, Both divider circuits
provide output level indications to front-panel CIRCUIT
CHECK meter M1.

4-146. 1 MHz Divider

4-147, The 1 MHz divider is a regenerative divide-by-5
circuit followed by am amplifier stage. This assembly
includes signal-sensing logic circuitry to control the divider-
start circuits. Assume the 5 MHz signal from A 10 Oscillator
Assembly is present at the divider circuit input, but the 1
MHz output has not started. Producing the 1 MHz output
requires 2 1 MHz signal at the base of X4 Multiplier Q4
{this 1 MHz signal is derived from the output signal once
the divider starts). Prior to divider start, the required 1 MHz
signal is obtained by converting the tuned-amplifier circuit
of Q6 into a 1 MHz oscillator by feeding a signal from iis
output back to its input through field-effect transistor Q5.

4-148, The 5 MHz signat input to A6 is amplified by Q1.
Capacitive voltage divider C5, C6 couples a portion of Q1
output to the start-circuit detector stage of CR1, CR2, Q2,
and Q3, With the START/AUTO-START switch complet-
ing a signal path to Q5 base with this switch in either
position, the detector stage biases Q5 “on” to complete the
feedback path for Q6 which then oscillates at 1 MHz.

4-149. Muitiplier stage Q4 converts 1 MHz at its base to 4
MHz in its tuned collector circuit, The resulting 4 MHz
mixes with the input 5 MHz from T1 in mixing diode CR4.
The parallel resonance of L2 and C11 tuned to 1 MHz,
traps all 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 MHz which is amplified by Q8 and Q9. This | MH=z
output is also rectified by CR7 and filtered by C28, R35,
and C29 for a dc output te the 1 MHz position of the
CIRCUIT CHECK meter.

4-150, The 1 MHz cutput also couples to the start-circuit
detector stage of CRS, CR6, and Q7 which sends a d¢ start
signal to start amplifier Q3 for automatic start action with
the START/AUTO START switch at AUTO START.

www.valuetronics.com
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4-151. 100 kHz Divider

4-152, The 100 kHz divider consists of a tuned 1 MHz
input amplifier Q10Q, an integrated circuit decade-divider
ICT and a tuned output amptlifier. Low pass filiers and traps
are used to shape the LC. divider output and to reduce
harmenic distortion. The filtered signal drives a tuned
amplifier which provides the 1 Vrms sine-wave output, The
1 MHz input signal from A6(Q6} is amplified by Q10 and
saturating transistor amplifier Q13, Decade divider IC]
provides a symmetric 100 kHz square wave at IC1{12).

4-153. The divided output is amplified by Q14, QI3, and
Q16 and is available as the 100 kHz output to J2and J4. A
portion of this output is rectified by CR9, filtered by C46,
R60, and displayed on front-panel meter at the 100 kHz
position, The 1 MHz input signal is also coupled through
emitter-follower Q11 and provides the 1 MHz signal to A3
Digital Divider.

4-154. AC AMPLIFIER ASSEMBLY A7

4-155, AC Amplifier Assembly A7, Figure 8-18, is a low
noise, narrow-band, high-gain amplifier. This amplifier
receives a low-level signal from cesinm beam tube electron
multiplier and provides an ac voltage, proportional to the
amplitude and phase of the input, to Phase Detector
Assembly A8, The input signal contains a large 274 Hz
secand harmonic and small 137 Hz fundamental signal. This
signal is separated, amplified and the ac fundamental is
applied to Phase Detector Assembly AS8. The high level
second harmenic is sent to Logic Assembly A 14 along with
a fundamental sample. These logic circuit inputs are two of
the signals controlling front panel CONTINUQOUS OPERA-
TION and ALARM lights. The amplifier circuits also
contain a differential amplifier that controls current
through front panel CIRCUIT CHECK meter when moni-
toring BEAM L

4-156. The input signal from Cesium Beam Tube Assembly
Al2 is applied through J1 and noise filter C1-R 1. Transis-
tors Ql, Q2, and Q3 are a low-noise amplifier with negative
feedback for gain stability. Both fundamental and second
harmonic signals are amplified. Diodes CR1-CR2 are
forward biased providing coupling between amplifier stages.
The R1-C2 network stabilizes the amplifier at high frequen-
cies. Negative feedback through R12, R3, or R12, R4
stabilizes the amplifier gain. HI-LO GAIN switch A7S1
setects R3 or R4 in the feedback loop extending the range
of LOOP GAIN control R17. This improves the amplifier
input signal level dynamic range.

4-157. The signal developed across R17 is coupled through
C6 to emiiter follower Q7. The signal at Q7 emitter is
divided. One signal is amplified by Q8 and applied through
J3 to Logic Assembly Al4. Test output jack J2 is a monitor
point for the signal applied to the logic circuits, Capacitors
C9 and C11 provide additional noise filtering. The other
signal is applied to twin-T-filter C7, C8, C10, R25, R27,
and R28. This filter, turned to 274 Hz, greatly reduces
second harmonic content applied to emitter foliower Q9.
Transistor Q9 matches impedance between the twin-T-filter
and ampliifier Q10. The 137 Hz signal is amplified by Q10
and again filtered through C12, C14, C15, R35, R36; then
applied to Q11, QI12, and Q13. These amplifiers provide
additional gain and, with the twin-T-filter/feedback loop,
operate as a narrow-band tuned amplifier. Twin-T-filter
C20, €22, (€23, R47, R49, and R50 offer maximum
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attenuation to 137 Hz. Therefore, the negative feedback
signal at Q4 emitter is minimum and amplifier Q11-Q13
gain is maximum at this frequency,

4-158. The two RC networks R37-C16 and R40-C18,
stabilize amplifier gain at higher frequencies. Breakdown
diodes CR3 and CR4 establish the operating point for
Q11-Q13. The 137 Hz at Q13 colleetor is applied through
J4 to Phase Detector Assembly A8, through J5 to Logic
Assembly A 14, and to Test Qulpul Jé,

4-159, Beam current differential amplifier provides current
through CIRCUIT CHECK meter M1 when the CIRCUIT
CHECK switch is set to BEAM L. Tramsistors Q4A and Q4B
establish a zero '‘no signal applied” condition to Q5-Q6
bases. With no signal applied the currenl through R16 and
R20 will be equal and CIRCUIT CHECK meter M1 will
indicate zero. When an input signal is applied to the
differential amplifier the balanced condition is upset
causing the CIRCUIT CHECK meter to indicate the current
difference through R16 and R0, 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 AS. This assembly contains the modula-
tion reference oscillator and 137 Hz phase detector,

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

4-163, The phase detector produces a dc voltage 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 Q1,
Q2, Q3 iz a Wien bridge oscillator which operates at 274
Hz. The frequency is determined by C1, C3, R4, R7, and
R10 with R10 providing z finc frequency adjustment,
These components complete the positive feedback loop
from Q3 to Q1 to maintain oscillation. A second feedback
loop through CR1, CR2, R5, Ré, and C2 provides negative
feedback for amplitude limiting,

4-164, The 274 Hz signal at Q3 emitter is fed to a Schmitt
trigger circuit Q4, Q35, and associated components. This
circuit is a shaping circuit with very fast rise and fall times.
Capacitor C7 bypasses R14 to couple fast voltage changes
from Q4 collector to (5 base. Either Q4 or 5 conducts
depending on the input signal. When Q5 conducts, the
negative-going transition at its collector is supplied to the
frequency divider {+2) eircuit. The network composed of
C8, CR3, CI11, R19, and R21 ensures that only negative
pulses are fed to the frequency divider.

4165, Frequency divider Q6-Q7 is a binary divider produc-
ing an output pulse after receiving two similar input pulses
from Q5. A negative pulse from Q5 is applied to Q6-Q7
bases simultaneously through gating dicdes CR4 and CRS.
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This negative pulse tums off a conducting transistor.
Capacitor C13 provides filtering for Q6-Q7 emitters and
R26 establishes a small voltage at the common emitter
junction to ensure that one of the two transistors is cut off,

4-166. The phase shift network includes Q8, Q%, and
associated components, and allows phase adjustment of the
137 Hz sine wave. This phase shift is necessary to establish
the correct relationship between the modulating 137 Hz
and 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 symmetrical
square waves, second harmonic content is very low (zero
for perfect symmelry), Components R48, C24, R50 and
C25 provide low pass filtering. The signal cutput at J5is a
137 Hz sine wave with second harmonic distortion ai least
80 dB below the signal level.

4-167. Phase detector Q13A-B and associated components
receive 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 Cperational Amplifier Assem-
bly A9, Emitter followers Q10-Ql1 drive the phase
detector and also provide a 137 Hz square wave to Logic
Assembly Al4. Transistors Q13A-Q13B are alternately
turned on and off by the 137 Hz reference square wave,
The ac error signal is applied through C27 to T1 secondary.
A signal results at Tl center tap which represents the phase
and amplitude of the error signal, This resuiting signal is
filtered by R54 and C29 to provide the output dc error
signal to Operational Amplifier Assembly A9. Potentiom-
eter R39 is a dc balance adjustment.

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

4-169. OPERATIONAL AMPLIFIER
ASSEMBLY A9

4-170. Figure 8-20 shows the schematic diagram and com-
ponent locator for Operational Amplifier A9, The amplifier,
in eonjunction with external feedback capacitor C2 (see
Figure 8-20), forms a double integrator circuit. A9 receives
dc error voltages from Phase Detector A8 and supplies a de
control voltage to tune the 5 MHz quartz crystal oscillator.
A double integrator control loop, or second-order loop, is
employed within the A% amplifier circuitry (U1, U2, and
associated components) to compensate for linear frequency
drift of the BMHz oscillator A10. Consequently, linear drift
is limited to the extent that frequency error or accumulated
time error are negligible.

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 Oscillator Assembly Al1Q (Fig-
ure 8-21). This assembly is composed of 4 major sections:

1. Temperature contro! circuits (Figure 8-22)
2. 5 MHz quartz oscillator circuits (Figure 8-23)
3. Automatic gain contro! circuits (Figure 8-23)

4, Power amplifier circuits (Figure 8-24)
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Figure 4-14, Phase 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 circuits and a crystal filter
isolate the quartz oscillator from external variations and
supply the buffered 5 MHz to Freguency Divider Assembly
A6 and Multiplier Assembly A3. Oven control circuits
mainiain 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
crystal temperaiure have the smallest effect on oscillator
frequency, Placing the quartz oscillator and AGC com-
ponents inside the oven further improves the oscillator
temperaturc- vs  frequency  stability, Shielding and
decoupling networks in all leads, except the 5 MHz output,
reduce the Radio Frequency Interference radiated or
received by the oscillator assembly. The assembly is sealed
at the factory; the only adjustments accessible are the front
panel O3C FREQUENCY COARSE, OSC FREQUENCY
X10-10, and 5 MHz FILTER controls.

4-176. Temperature Control Circuits

4-177. PROPORTIONAL CONTROL. Two heaters main-
tain oven temperature: HRI1, which is proportionally
controlled to provide continuous oven temperature control;
and HR2, which is thermostatically controlled, and pro-
vides fast warm-up. The heater current in a proportional
control circwit is a continuous function of oven tempera-
ture, The heater current in a thermostat control circuit is
either “on™ or “off”, depending on oven temperature
setting. Both control circuits contain a thermal fuse to
prevent damage to components within the oven, if the
assembly overheats.

www.valuetronics.com

NOTE

Reference designators in Paragraphs 4-178 to
4-186 are abbreviated; for complete reference
designators, add prefix “Al10" to reference
designators used,

4-178. PROPORTIONAL TEMPERATURE CONTROL
CIRCUIT. AC controller Al is a Wien bridge oscillator with
emitter follower and detector providing a de signal voltage,
proporiional to oven temperature, for the dc controller,
The Wien bridge oscillator frequency (about 3 kHz) is
determined by a phase-shifting network in the bridge
Al1RI1, AIR2, A1CI, and A1C2. The oscillator amplitude is
determined by the degenerative feedback through A1R3,
A1R4, and RT1 (inside the oven). Since thermistor RT1 is
within the oven, Wien bridge oscillator output level is
determined by the oven temperature. The thermistor hasa
negative temperature coefficient so a decrease in oven
temperature causes thermistor resistance to increase,
increasing oscillator amplitude. Diodes AICR1, AICR2,
and capacitor AIC10 translate this to a negative dc level
applied to dc controller A3,

4-179. DC controller A3Q2, A3Q3, A3Q4. and associated
components receives the dc signal (proportional to Wien
bridge oscillator amplitude) from ac controller circuits and
controls current through HRI. The HR1 heater current is
confrolled by A3Q4 which is driven through A3Q3 by
amplifier A3Q2., Diodes A3CRI1 and A3CR2 develop 1.2
volis., The voltage across A3RE 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 A3RS increases A3Q2 current
decreases A30Q4 current and decreases current through
A3R8 and HR1.
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4-180. 5 MHz Oscillator and AGC Circuits

4-181. GENERAL. The 5 MHz signal is generated by an
electrically controlted 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 A2A1CT (front
panel OSC FREQUENCY COARSE), and fine-tuned by
front panel OSC FREQUENCY XlO'iO control (R3). The
oscillator is electrically tuned by Operational 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 frequency
response of the crystal filter in the power amplifier circuit
A3 can be tuned by Adjusting A3C10 (front panel 5 MHz
CRYSTAL FILTER).

CAUTION

Quartz Oscillaior Assembly A10 adjustments
OSC FREQUENCY COARSE, 0OSC FRE-
QUENCY X10-10, and 5 MHz CRYSTAL
FILTER are the only adjustmenis that can be
made in the field.

4-182. Oscillator transistor A2A 1Q1 drives resonant circuit
A2ALIL2, AZA1C6, A2ALICT, A2AICY, and AZAICRI.
Oscillator feedback - is through AZAI1CI10, AZAICII,
AZAIC12, and A2AIL3 to A2A1Q1 base. Capacitor
AZA1C8 is an ac ground return at 5 MHz, Base bias for
oscillator transistor A2A1Q1 is controlled by the AGC
circuit in A2A2; as the oscillator output level increases, the
AGC circuit decreases A2A1Q] base bias, and decreases
oscillator output amplitude, Varactor A2AICRI1
capacitance decreases as the reverse-biasing voltage across it
increases. This technique controls 5 MHz oscillator with
Operational Amplifier Assembly A9 integrated output
voltage. Oscillator frequency increases as the reverse-biasing
voltage increases.

4-183. The AGC assembly contains two tuned amplifiers,
the AGC circuit, and the reference sources for the +6 volt
supply for A2A1Q1 and +15 volts for OSC FREQUENCY
X10-10 control R3. The open-loop gain of tuned amplifier
A2A2Q1 is adjusted by AZAZR3; the closed-loop gain is
determined by AZ2A2R9 and A2A2R10. The amplifier
output is in phase with its inputs, and drives the tuned
amplifier and AGC circuit A2A2Q2, One secondary wind-
ing A2A2T2 provides an output signal that is in phase with
the input signal from the oscillator; this signal is fed back to
A2A2Q1 emitter for gain stabilization of the amplifier
pairs, to A2A2Q2 base for neutralization, and through
A2A2C13 to the AGC detector circuit, The AGC signal is a
dc voltage, proportional to the output level of A2ZA2T2; it
is subtracted from the bias established by AZA2R11 and
A2A2RI12 to provide the dc bias voltage that controls the
gain of oscillator A2A1Q1 to decrease the base bias as the
sensed output level increases.

4-184. A10A3 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 MHz from A2A2 couples through A3C1
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to buffer amplifier A3Q1. Selected resistor A3R9 sets
A3Q1 gain for the comrect output at J4 (factor adjustment).
This stage feeds adjustable crystal filter network of A3Y1
A3RI12, A3C9, 5 MHz crystal filter adjustment A3C10,
A3C11, A3C6, and A3CSE. Capacitor A3C6 and A3CS
provide ac voltage division for the 5 MHz output to the A4
Frequency Divider Assembly,

4-186. Emitter follower A3Q5 couples the filter network
to output amplifier A3Q6. The gain of A3Q6 stage is
adjusted by A3R19 and collector resonance is tuned with
A3C12, Output transformer A3T1 feeds A10J3. Supply
voltage filtering is supplied by A3L1 and A3C5 for A30Q1
and by A3R11 and A3C15 for A3Q5 and A3Q6. Additional
RF decoupling for A3Q1 is supplied by A3RS5 and A3C3.

4-187. CESIUM OVEN CONTROLLER A1
4-188. General

4-189, Cesium Oven Controller A1 includes a temperature
controller for the cesium oven in the cesium beam tube and
four voltage supply sections. The controller provides power
to heat the Cesium 133 in the beam tube. The voltage
sections provide +16 and -~ 16 volts to Operational Ampli-
fier Assembly A9, a square wave to the cesium beam tube
hot wire jonizer, and - 10 Vdc to AC Amplifier Assembly
A7. The 300 Vdc section connects to A9J2, but the voltage
is not used.

4-190. Outputs

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

4-192, 16 VOLT SUPPLY. Diodes CR4 through CR7
reclify the square wave from T1 secondary, Resistors
R18-R19 and capacitors C14-C15 provide RC filtering for
the plus and minus 16 volt supply.

4-193, -10 VOLT SUPPLY. Breakdown diode CR13 and
capacitor C20 establish -10 Vdc supply for AC Amplifier
Assembly A7.

4-194, HOT WIRE IONIZER SUPPLY. Power to heat the
hot wire ionizer is supplied from T1 secondary. These
secondary terminals may be connected in various ways,
depending upon the hot wire ionizer voltage required for
each cesium 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 is
applied without rectification to the hot wire ionizer.
Potentiometer R27, with R22 and R23, provides an
adjustment for changing hot wire ionizer potential, This
adjusts a mass spectrometer inside the beam tube, Capacitor
C17 prevenis variations in the +17.9V supply from
modulating the mass spectrometer voltage.

4-195. 300 VOLT SUPPLY. Full-wave rectifier CRS$
through CR11 generates 300 volis which is connected to
Operational Amplifier Assembly A2J2, but is not used. The
output is filtered by C16 and R20.



4-196, CESIUM OVEN SUPPLY. The oven inside the
cesium beam tube must be heated to cause emission of
cesinm atoms. Power to heat the oven is supplied from the
+25 to 33 volt dc input through transistor switches Q3, Qe,
and magnetic amplifier T3. Transistors Q2 and Q3 provide a
square wave through T1 for alternately switching Q5 and
Q6. A d¢ current, derved from control oscillator Q1 and
Q4, controls magnetic amplifier T3, Current to the cesium
oven heater is supplied from terminals 6 and 8 of auto-
transformer T4.

4-197. Resistor R21A-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 applied in series with
the emitter of Q1. Transistor Q1 output is amplified in Q4
and appears across T2 primary. This ac¢ voltage is 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 determine the control osciltator frequency.

4-198, DC current through diodes CR2 and CR3 is
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, C10, C11, and C12 filter the signal.
This rectified and filtered signal is applied to magnetic
amplifier transformer primary T3.

4-199, The magnetfic amplifier primary is dc biased by the
+25 to 33 volt input established across R17. This dec bias
controls the constant current of the magnetic amplifier,
Control amplifier dc output signal subtracts from this
established bias to control the current through the magnetic
amplifier. If the cesium oven increases in temperature, the
oven thermistor resistance decreases, The control amplifier
output decreases, causing an increase in current through the
magnetic amplifier. The causes T4 current to decrease,
decreasing heater current in the cesium beam tube. Thus,
decreasing oven temperature. With the cesium oven at
operating temperature, the oven controller circuit functions
as a proportional controller, neither fully on nor off,

4-200. Resistor R24 is selected to set cesium oven operat-
ing temperature nearty 20°C below normal, This mode
allows operation with reduced cesium beam tube flux
(about 1/5) and extends beam tube life with slight
reduction in short-term stability.

4-201, Diode CR12 with R25, and CI18 provide dc voltage
to CIRCUIT CHECK meter M1 for monitoring power to
the cesium beam tube oven. This CIRCUIT CHECK meter
voltage will fluctuate depending on the oven heating
current.

4-202. CESIUM BEAM TUBE ASSEMBLY A12
NOTE

Cesium Beam Tube Assembly A12 is a complex
sealed unit and is not designed for repair.
The instrument warranty is void if repair is
attempted inside the tube, When it is definitely
established that the beam tube is defective,
notify the nearest Hewlett-Packard Sales
and Service Office for repair or replacement.
Refer to Paragraph 2-6 (Packaging for Ship-
ment) for packing instructions,

www.valuetronics.com
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4-203. General

4-204. The cesium beam tube acts as a passive resonator
whose outstanding characteristics are an accurately defined
resonant frequency and an extremely high Q. The beam
tube is excited with a frequency modulated, microwave
signal at the atomic transition frequency. This microwave
signal is developed from the §5 MHz quartz oscillator
frequency. The output signal from the cesium beam tube,
when processed by the 5061A 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 oscillator frequency, The quartz oscillator frequency
is therefore locked to the cesium resonant frequency.

4-205. Beam Tube Physics

4-206. Cesivm beam tube resonator operation depends
upon the energy transition between two hyperfine levels of
the Cesium 133 atom, Energy levels, and transitions
between levels, are determined by the fixed quantum
mechanical selection rules (Figure 4-15). Atoms can occupy
only certain discrete energy levels and transitions between
energy levels occur by “jumps” predicted by quantum
mechanical mules. Since energy transitions are precisely
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. It is upon this frequency f,
corresponding to a transition between two atomic states
separated by E, that the 5061A frequency standard is
based.

4-207. The cesium atom has a single valence electron. The
quantum mechanical effects of interest lie in the electronic
ground state of the atom and arise from the magnetic
interaction of this electron-spin-dipole-moment and the
nuclear-spin-dipole-moment. In the absence of external
magnetic fields, the electron spin has two possible orienta-
tions with respect to the nuclear spin, giving two different
energy levels, Upon application of an external 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 the cesium beam 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 schematic is shown in
Figure 4-16. Cesium atoms effuse from the oven source and
are formed into a beam by collimating slits. The beam
passes through the inhomogeneous 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 field
derived from the 5 MHz quartz oscillator. If this injected
microwave field frequency corresponds to the transition
frequency of the cesium atom (9,192.631. .. MHz), the
atom undergoes a quantum mechanical change which
“flops” it into the desired state. Foliowing 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’” atoms 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 {ield directs the cesium ions
into a mass spectrometer which selects cesium ions by
directing only cesium ions te the first dynode of an
electron multiplier for amplification to a suitable output
levet 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. Widih of the ceniral peak and the
distance between 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 ouiput, 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 ¢ycle of the resulting variation for three values of fg,
the carmrier. With f; centered at f; the hyperfine transition
frequency, the output beam current varies at twice the
modulation frequency. If the carrier lies above {g, as shown
by the plot labelled fc), output current varies at the same
tate as the modulation. When the carrier lines below fo,
case {¢2, 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
Assembly 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
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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, BEAMI indication on CIRCUIT CHECK meter M1
shouid be maximum if the beam tube is operating normally
and MODE switch is set to LOOP OPEN or OPER.

4-218. BUFFER AMPLIFIER ASSEMBLY A13

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

4-220. Transistors Q2, Q4, and associated components are
one of the amplifier circuits. Resistors R2, R4, and Ré
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 ampiified 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 io output
jacks J3-J4, Capacitor C10 is factory selected to tune T2 to
5 MHz. A portion of the 5 MHz signal is rectified and
filtered by CR2, R24, R25, C13, and C14 supplying the
CIRCUIT CHECK meter when CIRCUIT CHECK switch is
set to 5 MHz. Network L1-Cl decouple the +18.7 Vdc
power supply,

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

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

4-223. Logic Assembly A14, Figure 8-27, monitors various
circuits and controls front panel CONTINUOQUS OPERA-
TION and ALARM lights. These two lights give & constant
indication of instrument operation.

4-224, Figure 4-19 is a simplified block diagram of the
logic circuits. Four input signals to the logic circuits
determine front panel CONTINUOUS OPERATION and
ALARM light onfoff conditions: 1} 137 Hz from AC
Amplifier Assembly A7, 2)274 Hz from AC Amplifier
Assembly A7, 3) dc voltage from Synthesizer Assembly A l,
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 three inputs. One
input to each OR gate is cross-coupled to the other so a
signal on the cross-coupled input will operate both OR
gates, thus control both front panel lights,

4-226. 2nd Harmonic Channel

4-227. During normal operation, ail inputs to the OR gates
e “L”, causing CONTINUQUS OPERATION light to be
on and ALARM light off. Only when the circuits being
monitored fail, will “H” inputs be present at the OR gates,
CONTINUOUS OPERATION light DS1 is controlled by
silicon controlled switch SCR1 through Q23. Transistor
Q23 is controlled by the OR gate through Q19, Any *“H”
input to the OR gate will turn Q19 “on”, turning SCR1
“on”, turning Q23 “off”, turning CONTINUOUS OPERA-
TION light DS1 off. Three inputs are available at the OR
gate, The presence of an “H’ signal at either input will
cause CONTINUQUS OPERATION light DS1 to go off.

4-228. The 274 Hz 2nd Harmonic signal from AC Ampli-
fier Assembly A7 is applied to emitter follower Q1 base.
The signal is coupled through C3 and applied to 2nd
harmonic tuned amplifier Q2, Q4, Q3, and associaied
components, Transistor Q6 and components Cid, CI35,
C12, R22, R18, and R1{9 are an active notch fitter at 274
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Hz for the negative feed-back loop. The overall gain of
second harmonic amplifier circuits is 1500. The 2nd
harmonic amplifier output is detected by CR3-CR4,
filtered, and applied to emitter follower Q8 base. The
output is a dc signal, proportional to the input signal at G1,
applied at integrating amplifier Q11 base, Capacitor C21
integrates the amplified dc input and establishes a steady
state condition on Schmitt trigger circuit @12, Q13, and
associated components, With a aormal 2nd harmonic signal
input, Q12 is “off”, Q13 “on”, Znd harmonic switch Q17
“off’, and OR gate CR20 senses an “L” input, Therefore,
CONTINUOUS OPERATION light DS1 remains on.

4-229, if the 2nd harmonic input signal decreases, the
signal at Q12 base increases, causing the Schmitt trigger to
change state, Transistor Q12 turns “on”, Q13 “off’, Q17
“on”, and the OR gate senses a *“*H’” signal. This {urns “on”
SCR1 to turn “off" CONTINUQUS OPERATION light
DS 1. This “*H" signal is also ¢ross-coupled to the fundamen-
tal OR gate to turn “on” front panel ALARM light DS2.

4-230. During normal operation, the 2nd harmonic OR
gate has an “L” signal present at CR14 from Synthesizer
Assembly Al. If the synthesizer unlocks or synthesizer
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
OPERATION light DS! is received from the fundamental
channel. This signal also tums “on™ front panel ALARM
light DS2.

4-232. When the 5061A returns to mormal operation the
CONTINUQUS OPERATION light will remain off due to
the action of SCRI. Momentarily depressing LOGIC

RESET switch 87 removes anode voltage from SCRI
turning it “off”, turning DS1 “on”.

4-233. Fundamental Chanpel

4-234. During normal instrument operation, front-panel
ALARM light D82 is “off”, The light onfoff function is
controlled by fundamental OR gate Q20, Q22, (24, 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 inpuis to the fundamental OR gate are
preseni. 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 alse applied to
the 2nd harmonic OR gate, CONTINUOUS OPERATION
light DS goes off.

4-236. Integrator Limit Sensor

4-237. The signal at (24 base is supplied by integrator
limit sensor circuit Q18&, Q21, and associated components.
The input to this circuit from Operational Amplifier
Assembly 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 breakdown
level of CR12 and CR13; Q21 is “on”, Q24 is “off”, and
ALARM light DS2 is off. If the dc “‘control voltage”
exceeds CR12 or CR13 breakdown point, a signal is applied
to Q21 base through CR12 (if the signal is negative) or
through CR13-Q18 (if the signal is positive). Regardless of
signal polarity, Q21 tumns “off”, Q24 turns “on”, and
ALARM light DS2 is on. Note that the CONTINUOUS
OPERATION light remains on.

Figure 4-19. Logic Block Diagram
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4.238. The 137 Hz signal from AC Amplifier Assembly A7
is applied through 45° phase shift network C5, R§ to
transistor amplifier Q3 base circuit, The phase shifted signal
is synchronously detected by phase detector Q7. This
detector is driven by a 137 Hz square wave from Phase
Detector Assembly A8,

4-239, Differential amplifier Q9, Q10, and associated
components are dc¢ balanced so the output signal is “L”
during normal instrument operation, If the instrument
should drift from the cesium peak or lock to a secondary
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 tums Q22
“on”, and front panel ALARM light tums on. The “H”
signal at Q22 base is also coupled to second harmonic OR
gate CR15 to turn CONTINUQUS OPERATION light DS1
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,
This is to avoid confusion between components
located on the chassis and components located
on regulator assembly A1S. For example, “Q1”
refers to a component located on the chassis
and *A15Q1” refers to a component located on
the regulator assembly.

4-241. Power Regulaior Assembly, Figure 8-28, contains
the circuits which provide: 1) +18.7 volts to operate the
instrument, 2) standby power supply gate to select operat-
ing source for instrument, 3) regulated d¢ current to the C
field coil in the cesium beam tube, 4)ion pump current
monitor, and 5)electron multiplier regulator. The ion
pump current moniter and electron multiplier regulator
circuits are located on Power Regulator Assembly AlS5.
However, these circuits relate to the +3500 VDC Power
Supply Assembdly A18 and the -2500 VDC Power Supply
Assembly Al19 and are discussed in Paragraph 4-264 and
4-270.

4-242. \nput Rectifier and Filter

4-243, AC power is supplied to the instrument through a
three conductor ac power cord. The ac power cord ground
lead is connected to the instrument chassis. Rear panel
115/230 selector switch 83 is set to match input power
source. Fuse F1 is selected depending on the input line
voltage used. Capacitor C8AB is 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, A15CR2, A15CR3,
A15CR4, and components A15C1, C5, L1, and R9 are the
power regulator rectifier-filter network. The unregulated dc
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 dec power,
three unregulated dc voltage sources are available to series
regulator Q2. Standby power supply gate selects which
unregulated dc voltage is used.
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4-246. For discussion purposes assume three unregulated
dc 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 A15CR5 and A15CR7 set the bias levels. With
A15Q1 “on”, A15Q2 is “off”, and A15Q3-Q4 is “off” to
prevent the internal standby battery (Option (02) voltage
from reaching Q2. When ac power is operating the
instrument, A15CR6 is back-biased to prevent the EXT DC
input from operating the 5061A. If ac line power fails,
A15Q1 is held “on” to prevent the internal battery from
operating the instrument. Back bias on A15CR6 is
removed, placing the EXT DC input at series regulator Q2.
if the EXT DC fails, A15Q1 tumns *“off’, turning A15Q2
“on”, turning A15Q3-Q4 “on”, placing the internal
standby battery voltage at series regulator Q2.

4-247. Power Regulator +18.7 Voits

4-248. The regulator circuit consists of Q2, A15QS5,
A15Q6, A15Q8, and associated components. Series regula-
tor Q2 provides the regulation action as controlled by the
driver and differential amplifier circuits, Diode A13CR9
establishes the reference bias voltage for A15Q6. Output
voltage can be changed by adjusting A15R15. The output
from A15Q6, Q8 differential amplifier changes and thrbugh
A15Q3 controls the Q2 regulator output, Regulator opera-
tion may be traced as follows: assume that the output
voltage tends to increase, This causes A15Q8 base voltage
to increase, increasing the current through this transistor,
Since A1SR13 camries a constant current, the increase in
current in A15Q8 causes a comresponding decrease in
current through A15Q6. The current through A15Q6 is the
base drive for A15Q35. Therefore, the current through
A15Q35 decreases. In a like manner, this decreases the base
drive to series regulator Q2, causing the load current to
decrease and the output voltage to return to +18.7 volts,
Regulator shunt resistor A 15R9 provides an initial current
to establish bias voltage for the differential amplifier when
voltage is initially applied.

4-249. Resistor A15R12 and transistor A15Q7 form a
current limiter circuit which provides protection against an
abnormal load on the +18.7 line. The current limiter circuit
holds regulator cufrent to about 1.5 Amperes, Transistor
A15Q7 monitors the +18,7 volt output current. The voltage
drop across series resistor A15R12 is applied across the
base-emitter junction of A15Q7, When the output current
increases, A15Q7 conducts causing A15Q8 to conduct
more current. This causes the current through Q2 to be
reduced and limits the output current.

4-2580. C Field Regulator

4-251. The C field regulator circuit controls the current to
the C field coil in the cesiuimn beam tube, Front panel C
FIELD potentiometer R8 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 R19 and R21 (C 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 A150Q9 to counter-
act the disturbance. Capacitor A15C6 filters noise from Ul
input circuit,
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4-252, CLOCK DISPLAY ASSEMBLY A16

4-9253. The Clock Display Assembly, Figure 8-29, is a
solid-state 24 hour clock with a seven segment LED
(light emitting diode) display. It indicates time in hours,
minutes, and seconds in synchronism with the 5061A
generated 1 PPS signal. Time may be set and synchro-
nized using the HOLD, SLOW/FAST, and SET switches.

The required inputs which enable the clock to operate are
connected to the clock by five wires. These are:

1. Unregulated +28Vdc from the 5061A used to generate a
regulated +5Vdc and used exclusively to drive the display.

2. Regulated +12Vde from the A5 assembly used exclu-
sively to operate the CMOS circuits in the display.

3. 1 PPS signal from the 5061A used to synchronize the
clock and increment the display.

4. AC line sense signal from A15(10) turns off the display
portion if instrument AC power fails or is removed. To
display time, when AC power is not available, the clock
front-panel STANDBY READ must be pressed.

5. 1 PPS and 12Vde common. Circuit ground connects to
the chassis through the LED digital clock circuits.

Two cirenit boards make up the A16 LED digital clock: the
A16A1, Regulator/Driver (located at the rear of the Al6
Assembly), and the A16A2, Display board.

4-284, A18A1 Regulator/Driver

4-255. The Al16Al Assembly contains two separate cir-
cuits. The regulator portion takes the unregulated 28Vde
from the 5061A and regulates it down to +5Vdc to pro-
vide power for the display lightemitting diodes. The
driver portion takes the 1 PPS8 signal from the 5061A
and shapes it for use by the clock accumulator/driver
chip on A16A2. These two separate circuits are described
in the following paragraphs under appropriate headings.

4-266. REGULATOR. The regulator portion of the
Al6A1 Assembly consists of U2, 3, Q4 input and output
filter circuits. U2 is a switching regulator circuit that
contains the switching oscillator, voltage reference, and
switching transistor drive circuitry. The +5V regulator
output voltage is sampled through R13 at U2{1). This
voltage is compared io the reference input at U2(2). Ul
adjusts the amount of time Q1 conducts based on whether
the output voltage {(+5V) is too high or too low. C9, L1,
and C10 form a filter to keep switching transients out of
the 5061A power supply. R% and C7 set the switching
frequency of the regulator. U2 provides a regulated +5Vde
at pin 16. This voltage provides the reference as well as
providing power for Q2. L2 keeps cwrrent flowing to the
load when Q1 is off. C14 and C15 filter the +5Vde output.
The circuitry of Q2 turns off the power supply to con-
serve power when the 5061A is operating from battery
power. Under normal gperation, when ac power is applied,
zener diode CR1 conducts turning on Q2. This allows U2
to operate normally. When ac power is lost, Q2 turns off,
forward biasing CR2 which in turn prevents the power
supply from operating.
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Pressing the STANDBY DISPLAY switch enables power
supply operation, lighting the display. Current limiting
and over-voltage protection is provided by Q4 and CR3
respectively.

4-257. DRIVER. The Driver pottion of the Al6Al
Asgsembly operates in the following manner. A short
{+150 nsec) low level pulse (=1V) is applied to the input
of Q1 from AS5A1 (WHT). This pulse is amplified (by Q1)
and shaped by 555 timer Ul. The output of Ul goes to
Al16A2 where it drives the clock accumulator/display
IC. In normal operation Ul behaves like a one-shot
multivibrator cutputting one pulse for each input pulse.
When the SET pushbutton is activated, Ul free-runs,
and generates a signal whose frequency is set by the
pogition of the SLOW/FAST switch. In SLOW, the fre-
quency is approximately 60 Hz, 500 Hz in FAST. These
two frequencies allow the hours, minuteg, and seconds
on the display to be easily set.

4-258. A16A2, Clock Display Board

4-259, The clock display board conisists of a MOS clock
chip, a transistor array, a buffer amplifier array, four
driver transistors, and six LED displays. This assembly’s
function is to accumulate and display time-of-day in
synchronism with the instrument’s 1 PPS asignal. Opera-
tion is as follows. The MOS8 circuit Ul normally operates
from 50 or 60 Hz. It is enabled to operate by the 1 PPS
gignal from Al6Al by grounding the “slow set” line at
Ul (17). Ul divides the 1 PPS input to form the hours,
minutes, and seconds count. In addition, it formats the
outpute so that this count may be displayed on a seven-
segment strobed LED display. The time display signals
from Ul are composed of two parts:

1. The digit enable signal

2. The multiplexed seven-segment signal.

4-260. The digits enable signals from U1 are:

Pin 23: tens-of-hours.
Pin 24: units-of-hours.
Pin 25: tens-of-minutes.
Pin 26: units-of-minutes.
Pin 21: tens-of-seconds.
Pin 22; units-of-seconds.

These signals enable the LED displays through U3 gates,
and allow the multiplexed seven segment outputs to
tarn on the correct display segment.

4-261. The multiplexed seven-segment signals from Ul
are shown in Figure 4-20. These “segment enabling
signals” are buffered through U2 stages and applied to
the LED displays. Thus, the segments of an individual
number display are enabled by outputs from Ul (6 to 12)
while the display itself is turned on by one of the Ul
(21 to 26) outputs.
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Legend: L
Pin 6: for segment a. f / / b
Pin 7: for segment b,
Pin 8: for segment c. )
Pin ®: for segment d.
Pin 10: for segment e. e c
Pin 11: for segment f.
Pin 12: for segment g. d

FIGURE 4-20. Example of Display Segments
4-262. TERMINAL BOARD ASSEMBLY A17

4-263. Printed circuit board assembly A17 (Figure 8-30}
contains the series resistors for CIRCUIT CHECK meter
M1. This meter can be switched by the CIRCUIT CHECK
switch to monitor operation of various circuits in the
instrument. Test points TP1 through TP9 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.
4-264. +3500 VDC POWER SUPPLY
ASSEMBLY A18

4-265. Power Supply

4-266. 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 power is applied to the instrument and maintains
pressute within the beam tube to less than 5 X 1007 mm of
Hg This corresponds to a current of approximately 2
microamperes from the supply for normal beam tube
operation after warmup. When the beam tube is first furned
on, ion pump current may be more than 40 microamperes,
Ion pump current monitor circuits, located on assembly
A5, monitor the current and prevents application of +17.9
volts to Cesium Oven Controller Assembly All, hot wire
ionizer, and the electron muliiplier until icn pump current
s less than 40 microamperes. CIRCUIT CHECK meter
monitors ion puinp current in the ION FUMP I position.

4-267. Blocking oscillator Q1 generates pulses to trigger
switching transistor Q2. Resistor R1 is factory selected to
set the output voltage by adjusting the blocking oscillator
tepetition rate. The voltage doubler and filter includes
capacitors C3, C4 and diodes CR2, CR3.
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4-268. lon Pump Current Monitor
(Part of Power Regulator Assembly A15)

4-269. Transistors AI5Q10 through A15Q15 and asso-
ciated components form a current monitor circuit which
senses the ion pump current. When this current is tess than
40 microamperes, the +17.9 volts at A15(4) is supplied to
Cesium Oven Controller Assemmbly All, However, when
current exceeds 40 microamperes, the +17.9 volts is
disabled, removing beam tube operating voltages until tube
pressure is correct. During normal operation (proper beam
tube pressure), current through divider network AlSR4,
Al8RS5, A18R6, and AI18R7 is sensed at A15QI10 base,
turning “off” this transistor. Transistors Al15Q11 and
Al5Q12 are “on” and Al15Q13 is “‘off”, turning *“‘on™
Al5Q14-A150Q15. The +17.9 volis is then applied to the
required circuits. When current through the divider exceeds
40 microamperes, A15Q10 turns “on”, turning A15Q11,
Q12 “off”. This turns A15Q13 “on”, turning A15Q14,
Q135, disabling the +17.9 volt output. The +3500 Vdc
supply is on whenever the instrument is connected to
operating power.

4-270. -2500 VDC POWER SUPPLY
ASSEMBLY A19

4-271. Power Supply

4-272. This supply includes a 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 Assembly Al18 as discussed in
Paragraph 4-254. The -2500 volt supply is regulated by
electron multiplier regulator circwts located on Power
Regulator Assembly AlS.

4-273. Electron Multiplier Regulator
(Part of Assembly A15)

4-274. Transistors Al5QLé through A15Q19 and asso-
ciated components are a series regulator for the -2500 volt
supply. Resistors A15R23 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.

4-275. Differential amplifier A15Q16, A15Q17, and driver
A15Q18 control series regulator A15Q19, Breakdown diode
Al15CRI10 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 A15Q19 conduction opposing
the voltage change. Resistor A15R38 and capacitor A15C11
stabilizes the feedback loop.
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SECTION V

MAINTENANCE

5-1. INTRODUCTION

5-2. This section provides maintenance and service infor-
mation for the Model 5061A 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 in Table 5-1. Other test
instruments may be used if their specifications equal the
required characteristics, 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
as well as the performance of the Cesium Beam Frequency
Standard. Some measurement systems will require consider-
able effort to duplicate and also to verify that an “out of
specification™ reading is traceable to the instrument under
test or to the test equipment.

5-5. CIRCUIT CHECK SWITCH

5-6. A check of general operation is made by noting the
front panel CIRCUIT CHECK meter indications as the
switch is rotated through its twelve positions and com-
paring these readings with those recorded in Table 3-4, All
readings should agree with Table 3-1. Any reading deviation
from Table 3-4 or Table 3-1 may readily isolate the
instrument problem.

Table 5-1, Recommended Test Equipment

Instrument Required Characteristics Use Model
— Primary Frequency Frequency: 5 MHz and 1 MHz Performance Check H.Ph5061.A
Standard Output Level: 1 Vrms @ 50 ohms Troubleshooting with option
Accuracy: »+7 x 10-12 001 and
acy: == 004
Electronic Counter * Frequency Range: 0 to 90 MHz Performance Check HP 5345A*
Sensitivity: 20 m V rms Troubleshooting
EXT STD input: 5 MHz Adjustments
Feedthru Termination 50-ohms male and female BNC Performance Check HFP 11048B
Troubleshooting
RMS Voltmeter Voltage Range: 3Vio3V Performance Check HP 3400A
full scale Troubleshooting
Frequency Range: 10 Hz to
10 MHz
Accuracy: 5% full scale
Oscilloscope Vertical Frequency Response: Performance Check HP 180A with
dec to 100 MHz Troubleshooting HP 1820C and
Sensitivity: 005 V/em Adjustments HP 1805A
Calibrated Sweeps: 1 sec to HP 10006A
.05 psec/cm Probe
Spectrum Analyzer Frequency Range: 1 kHz to Performance Check HP 8552B and
110 MHz Troubleshooting HP 8553B
Response: *0.5 dB
Sensitivity: —-130 dBm
Scan Width: 2 kHz to 100 MHz
Stability: Residual FM less
— than 20 Hz peak-to-peak
Vector Voltmeter Frequency: 1 MHz to 1 GHz Performance Check HP 8405A
Voltage Range: 1.5 mV to 1 Vrms Troubleshooting
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Accuracy: *2% fuli scale

Resistance Range: 10§ to 10M £

DC Current Range: *1.5 4A to 150mA
Accuracy: 3%

AC Voltmeter Range: .5V to 300V

Maintenance
Table 5-1. Recommended Test Equipment {Cont’d.)
Instrument Reguired Characteristics Use Model
Strip Chart Recorder Chart Speed: 1,2, 4, 8 in./hr Performance Check HP 680 A
Spans: .1, .5, 1, and 5V full scale Troubleshooting
Input Resistance: 200 k £2/volt
Accuracy: .2% full scale
RF Voltmeter Range: 10 mV to 10 Vrms Performance Check HP 411A
Frequency Range: 500 kHz to 15 MHz | Troubleshooting
Accuracy: +3% full scale
DC Power Supply Range: 0 to 20 Vdc Troubleshooting HP 6101A
Output l; Oto 1 A
Line Regulation: 0.001%
Audio Oscillator Frequency Range: 5 Hz to 1.2 MHz Performance Check HP 204C
Dhal Accuracy: +3% Troubleshooting
Qutput Impedance: 600 chms Adjustments
Cutput Voltage »5V into open circuit
Step Attenuator Attenuation: 120 dB Troubleshooting HP 355D
Frequency Range: dcto 1 GHz -
Impedance: 50 ohms nominal
Signal Generator Frequency: 50 kHz to 65 MHz Troubleshooting HP 606A
Level: Qto 3 Vrms into 530 ohms
Amplifier/Filter Gain: 40dB Troubleshooting Fairchild pA739C
Noise Figure: 6 dB with appropriate
Bandwidth: .1 Hz-9.5 kHz compensation
(Noise BW of 15 kHz)
Clip-On DC Range: 3mA to 300 mA Troubleshooting HFP 428B
Milliammeter Accuracy: 0.1 mA £3% full scale
Electronic Voltmeter DC Voltage Range: 15 mV to Troubleshooting HP 410C
%1500 volts full scale Adijustments

DC Divider Probe Division: 100:1 Troubleshooting HP 11045A for
HP 410C
Variable Line Source Variable from 103 Vrms to - Troubleshooting Superior electric
127 Vrms and 206 Vrms to powerstat (115V
254 Vrms line) 3PF116 or
{230V line) 3PF216
AC Voltmeter Range: 1 mV to 300 V, full scale Troubleshooting HP 403B
Frequency: 5 Hz to 1 MHz
Frequency Capable of automatically measuring |Performance Check HP 5390A
Stability short term frequency fluctuations Opt 10
Analyzer with averaging times of 10 msec with H66-105A
system and greater

Time Interval
Counter*

Resolution of > 2 nsec Performance Check

per measurement

HP5370A*

*Not needed if HP 5390A Frequency Stability Analyzer available
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Table 5-2. In-Cabinet Performance Check

— OPERATIONAL CHECK

1. CIRCUIT CHECK METER CHECK
The circuit checks below involve 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 Table 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 switch to its 12 positions.
CIRCUIT CHECK meter indications should be asin Table 3-1,

2. OUTPUT FREQUENCIES
Place instrument in operation (CONTINUOUS OPERATION light on, ALARM light off).

Connect 3 MHz from a Primary Frequency Standard as an external time base to an Electronic Counter.

Connect the Counter to each of the following QUTPUTS of the instrument under test:

FRONT PANEL REAR PANEL
1 MHz 1 MHz
5 MHz 5 MHz
100 kHz 100 kHz

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

e 3. OUTPUT 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, 1 MHz, and 100 kHz output jacks. Voltmeter should indicate between 1.0 and 1.5 Vrms for each
frequency checked. Connect the same outputs to the vertical channel of an Oscilloscope. Oscilloscope
display should be a clean sine wave.

- 5-3
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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 output frequency spectrum is then investigated to determine
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 Figure 5-1, . .
Figure 5-1, Harmonic and Non-

To perform the check proceed as follows: Harmonic Distortion Test Setup

a. Connect 5 MHz output through 50-ohm Feedthru to

Spectrum Analyzer input. Check spectrum at 5 MHz SPECTRUM
center to 4th harmonic (20 MHz). Harmonics should L ANALYZER
be below 40 dB, HP 85528/85538
b. Remove connection from instrument 5 MHz output 304 FEEDTHRU
and connect to 1 MHz output jack. Check spectrum
at | MHz center to 5th harmonic (5 MHz). Harmonics
should be below 40 dB. / N
¢. Remove connection from instrument 1 MHz ocutput SMHz _IMBz 100kHz
and connect to 100 kHz output jack. Check spectrum HP SOGIA
at 100 kHz center to 50th harmonic (5 MHz).

Harmonics should be below 40 dB. Disconnect
Spectrum Analyzer from instrument,

2. NON-HARMONIC DISTORTION CHECK

Non-harmonic distortion in the 5 MHz, 1 MHz, and 100 kHz output signals should be at least 80 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,

Set instrument to normal operation mode (CONTINUQUS OPERATION light on).
Connect equipment shown in Figure 5-1.
To petform the check proceed as follows:

a. Connect 5 MHz output through 50-ohm Feedthru to Spectrum Analyzer input. Check spectrum at
5 MHz £5 kHz. All sidebands should be at'least 80 dB below the carrier.

b. Remove connection from instrument 5 MHz output and connect to 1 MHz output jack. Check spectrum
at 1 MHz center =5 kHz. All sidebands 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 +5 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 3-14k.

5-4
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Table 5-2. In-Cabinet 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 check.

Figure 5-2. Accuracy Measurement Test Setup Calibration

REFERENCE
CESIUM BE4M VECTOR oK HP 680A
FREQUENCY VOLTMETER 3 STRIP CHART
HP BO6(A HP 84054 RECORDER
SMHz

102164 ISOLATOR
10218A ADAPTOR

300 LOAD

BNC-TEE

To calibrate the measurement system proceed as follows:

a. Set reference Frequency Standard for normal operation (CONTINUCGUS OPERATION light on, ALARM
e light off}.

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

¢, Zero the Vector Voltmeter, phase-meter on 16° range using PHASE METER ZERO,

d. Set Strip Chart Recorder range to 0.5 V. Set pen to chart scale center with recorder ZERQ control,
e. Set Vector Voltmeter phase range to 180° and change METER OFFSET by +180°.

f. Adjust 10 k ohm potentiometer for full scale pen deflection on recorder,

£ Change METER OFFSET polarity to (-), Pen should move to opposite chart edge, 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 CONTINUOUS
OPERATION light on and ALARM light off.

¢. Set Vector Voltmeter PHASE RANGE to 180°.

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

e. Determine frequency error using the relationship At _ Af Since At _ ﬁ and chart

calibration is 0.2 usec full scale, error in t f t f
proportional parts is easily found. Accuracy should be *1 part in 1011 or better for standard tube.
— For Option 004, accuracy should be £7 x 10~12 or better.
At = @ change in psec

t total measurement time

5-5
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Table 5-2. ln-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 0.1 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.

= 34x10°12

Figure 5-3. Accuracy Measurement Test Setup

REFERENCE
CESIUM BEAM
FREQUENCY BNC TEE 500 LeAD
STANDARD
HP 50614

10218A ADAPTER
102164 ISOLATOR

VECTOR T STRIP CHART
VOLTMETER b3 RECORDER

CHANNEL A

CHANNEL B8

102igA 1SOLATOR
021848 ACAPTER

UNIT UNDER TEST
CESIUM BEAM
FREQUENCY

STANDARD
HPRS06IA

BNC TEE 50t LOAD

4, CLOCK PULSE CHECK (OPTION 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 psec
Width: 20 psec minimum

b. Pulse Jitter, To verify pulse jitter specification (<{ & nS rms pulse to pulse) one of two methods may be
used. If the HP Model 5390A system is to be used for checking short term frequency stability, use the
procedure described in Method 1 below. If the 5390A system is not available, use the procedure described
in Method 2.

Method 1.

In this procedure the Model 9825A Computing Controller is used to control the model 5345A frequency
counter. The counter takes data under the direction of the Controlier. The Controller performs the RMS
calculation, Proceed as follows:

(1) Set 5345A front panel controls as follows:

SAMPLERATE . . ., . . CCW
FUNCTION . . . . . . TIMEINT.ATOB
GATETIME . . . . . . MIN
CHANNEL A and B
Input Resistance . . . . IM§)
ATTEN . . . . . . . X20
Coupling . . . . . . DC
SLOPE . . . . . . . +
Input . . . . . . . COMA
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Table 5-2, In-Cabinet Performance Check (Cont'd}

— (2) If a cable is connected to Channel B input remove it.

(3} Connect 1 PPS output from 5061A through a 50 ohm feedthrough termination to the Channel A
inpat of the 5345A. Adjust Channel A and B LEVEL controls so that each channel triggers
about in the middle of the pulse (+5V) and the counter displays approximately 1 second.

(4) Remove cassette from 9825A controller and set power switch off.

(5} Set 9825A controller power switch on and type the following program into controller.
Press STORE after each line (do not type line number).

(6) Press RUN. Controller will take measurements and print results. Measurement takes
—_—r approximately 200 seconds.

Method 2.

Alternate method for checking pulse jitter., This method uses the HP model 5370A Time Interval
Counter to clieck pulse jitter. This procedure may be used if the 5345A/9825A combination is not
available. The 5370A may also be used to check synchronization and time delay in Section 5 of this
performance check.

(1) Connect 5 MHz from 5061 A under test to FREQ STD INPUT on 5370A rear panel. Set FREQ
STD switch to EXT.

. (2) On 5370A turn on AC power, and set START and STOP Channel Controls as follows:
. Slope . . . . . . . . . F

Attepuation . . . . . . . X10
Input Resistance . . . . . . IMQ
Coupling . . . . . . . . DC

ComfSep . . . . . START COM

{(3) Set FUNCTION:TRIG LVL. Set START and STOP trigger LEVEL controls for a reading of > 0.5,
(4) Connect 1 PPS from 5061A through 50 ohm feedthrough termination to START inpul.

{5) Set FUNCTION:TI. 5370A should display approixmately 1 second. Reading will change slightly
every other second. START and STOP lights should be flashing at a 1 second rate.

(6) Set STATISTICS:STD DEVIATION. SAMPLE SIZE will automatically go to 100.

(7) Measurement of RMS pulse jitter takes about 3-1/2 minutes. During this time the display will
not change. RMS pulse jitter must be less than 5 nanoseconds.

5. SYNCHRONIZATION AND TIME DELAY CHECK

The Digital Clock output pulse can be automatically synchronized with a reference pulse fo within
10 I ysecond. To check synchronization, proceed as follows:

a. With 5061 A in normal operation {see paragraph 3-8) connect equipment as shown in Figure 5-4.

NOTE: Reference pulse must be greater than +5V with a rise time of 50 nsec or less.
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Table 5-2. In-Cabinet Performance Check (Cont'd)

Note: Set input triggers for + slope and +5V,

Figure 5-4. Equipment Setup for Synchronization and Delay Checks

HP 63454 of
HP 5370A TIME
INTERVAL
COUNTER
5002 TERM.
1PPS$
HP 5061 A 1PPS ' HP 5081A
REFERENCE UNDER
CLOCK TEST
SYNC
INPUT

b. Press and hold Clock SYNC button located on Digital Divider Assembly A5 (Figure 3-2) for at least
one second, The digital clock will synchronize on the first pulse input after the SYNC button is
pressed. The time interval counter will display a 10 £1 us time delay.

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

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 psec 800 psec 80 msec

8 usec 7 msec 700 msec

70 usec 8 msec 800 msec

80 usec 70 msec 999.999 msec
F00 usec

3. Adjust 0-1 usec TIME DELAY control. Time interval counter should show delay change of 1 us.

6. STANDBY POWER SUPPLY (Option 002} CAPACITY CHECK

Place instrument in normal operation so that CONTINUOUS OPERATION light is on. BATTERY light is
off, and ALARM light is off. Disconnect instrament ac power cord from ac line source for 30 minutes,
BATTERY light should fiash during entire period. Connect instrument ac power cord 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 OPERATION light should
stay on and ALARM light off.

7. FREQUENCY STABILITY OF 5 MHz OUTPUT (Sigma y of Tau)

The rms deviation of the 5 MHz output is measured using the HP model 5390A Frequency Stability
Analyzer option 010, and the Model 105B option H66. This equipment ¢nables measurements of Sigma y
of Tau for averaging times as short as 50 msec.

In this procedure measurements will be made with averaging times between 50 msec and 100 seconds.
Since the 100 second averaging time measurement takes over 3 hours to complete, this portion of the
test may be deleted.
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Table 5-2. In-Cabinet Performance Check (Cont’d)
The information given below is designed to be used in conjunction with the 5390A FSA option 010
S “Sigma y of Tau” users manual. System connection should be done per this manual. The following
information provides the necessary operating parameters to enable the operator to verify the 5061A
specification over the measurement range.
The test assumes that the reference standard is an HP model 5061 A with option 004, If this is not the
case, this test can be performed only on a unit which contains the standard Cesium Beam Tube,
To perfrom the tests set the 5061 A for normal operation (MODE switch set to OPER, CONTINUOQUS
OPERATION light on) and connect to 5390A FSA System as shown in Figure 5-5. Input information
to FSA System as follows:
step data requested input data
1 Program name ffddmtd (See Note 1)
2 Max data array size 100
Max numb. tau’s 10
3 Year Last 2 digits of year
4 Key function ENTER MEAS PARAMETERS (fo)
tau 05 CONTINUE
1 CONTINUE
1 CONTINUE
10 CONTINUE
100 CONTINUE
0 CONTINUE
number of samples 100
measurement bandwidth 100,000
carrier frequency S5e6
correction coefficient 1 or 1.414 (See Note 2)
5 Key function START MEASUREMENTS (f5}
Measurement description 5061A s/n Performance Test
- Notes:
1. ffddmtd = fractional frequency difference:
dual-mixer time difference method.
2. If unit under test is option 004 use 1.414, otherwise use 1,
The 5390A will type heading, measurement parameter data, and then proceed with the measurement.
Measured values should be equal to or less than the corresponding values given in the specifications,
table 1-1,
Figure 5-5. 5 MHz Output Stability Test Setup
—_ T
53904
FREQUENCY STABILITY
ANALYZER {OPTION 010}

50614 SO61A
{REFERENCE UEF 5 MHz (TEST
OSCILLATOR) i 10830A 10830A OSCILLATOR)

MIXER/IF MIXER/IF
AMPLIFIER AMPLIFIER
NO. 1 NO. 2
jLO LO
POWER

1058 DIVIDER

OPTION H66 0960-0496

5-9
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5-7. IN-CABINET PERFORMANCE CHECK

5-8. The Ipn-Cabinet 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:

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

b. as part of a troubleshooting procedure, and

¢. after any repairs or adjustmenis, before returning the
instrument to regular service.

5-9. MODULE DESIGNATIONS

5-10. Table 5-3 gives designaiions, names, and part
numbers of all assemblies and modules used.

5-11. INSTRUMENT COVER REMOVAL

5-12. For access 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,
reverse procedure.

Table 5-3. Assembly Designations

Assembly Number and Name HP Part Ne,
Al Synthesizer 05061-6097
A2 Battery Charger (Option 002) | 05061-6019
A3 Multiplier 05061-6108
Ad Harmonic Generator 05060-0029
AS Digital Divider (Cption 001) 05061-6118
Ab Freguency Divider 05061-6102
A7 AC Amplifier 05061-6005
A8 Phase Detector 05061-6095
A9 Operational Amplifier 05061-6092
Al0Q Quartz Oscillator 00t05-6013
All Cesium Oven Controller 05061-6009
Al2 Cesium Beam Tube 05061-6077
Al3 Buffer Amplifier 05061-6030
Al4 Logic 05061-6016
Als Power Regulator 05061-6099
ALG { Clock Display Assy (opt 001)| 05061-60125

Clock Display Assy (opt 003)| 05061-60136

Al7 Terminal Board 05061-6018
AlS +3500 Vdc Power Supply 05060-6093
Al9 -2500 Vdc Power Supply 05060-6092

www.valuetronics.com

5-13. TROUBLESHOOTING

5-14. The best approach to isolating trouble in the instru-
ment is first obtain all possible information from conirols,
indicators, and connectors; then logically apply this infor-
mation to locate the defective unit or module. Figures 3-1
{(front panel), 3-2 (top conirols), 3-3 (rear panel), 83 {(top
internal), 84 (bottom internal), 8-2 (block diagram with
waveforms) can help understand operation and locate
modules and parts. To further aid analysis, each CIRCUIT
CHECK switch position is discussed in Paragraph 5-22.
Table 5-4 indicates basic instrument trouble indications and
checks for their cause. Section VII in this manual provides
circuit 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 comvesponding paragraphs in
Section V of this manual.

5-15. When Operaiional Checks indicate an insirument
frequency offset greater than 1 part in 1011, (7% 10-12 for
Option 004) the following checks should be made prior to
troubleshooting:

a. Check “C" Field setting given in Paragraph 3-14K.

b. 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 tube. (See Beam Tube
Demagnetization procedure Paragraph 5-172.) For option
004 onty: Do the CURRENT degauss procedure using
HP 10638A DEGAUSSER ACCESSORY. Procedure is in
the HP 1063 8A Operating Manual.

5-16. PERIODIC MAINTENANCE

5-17. The only maintenance necessary to maintain the
Model 5061A is periodic checks of the front panel
CIRCUIT CHECK meter indications. When the instrument
is initially turned on, all CIRCUIT CHECK meter positions
should be checked and recorded in Table 3-4. Afier several
days of continuous operation, the meter indications should
again be checked and recorded in Table 3-4. If any meter
indication changes value, all indications should be again
recorded in Table 3-4,

5-18. During the life of the beam tube it is typical for
beam cwrrent to change due to aging of the electron
multiplier within the beam tube. When meter reading in
2ND HARMONIC position decreases to 20, or increases
to 50, adjustments are required to front panel BEAM I
METER and LOOP GAIN controls.

5-19. When the 2ND HARMONIC indication has
decreased to 20 or increased to 50, proceed as follows:

a. Set instrument control as follows:

MOD .. ON
MODE ... . i ieiians OPER
08C FREQUENCY X10-10 ................ 250
CIRCUITCHECK ............ 2ND HARMONIC



P

b. Adjust front panel LOOP GAIN control for 40
indication on CIRCUIT CHECK meter. If CONTINUOQUS
OPERATION light goes off, momentarily press front panel
LOGIC RESET button.

c. Set CIRCUIT CHECK switch to BEAM L.

d. Adjust BEAM T METER adjust for 20 on CIRCUIT
CHECK meter.

e. 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 (Option 002)

5-21. When Option 002 is installed, the internal battery
should be “exercised” evéry 60 days. To “exercise™ the
battery, disconnect instrument ac power cord from line
source for 15 to 20 minutes. This aperates 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 batiery is re-charged.
Re-charge c¢ycle is about ten times usage time. CON-
TINUOUS OPERATION light should remain on during
“exercise” period.

522, 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).

5-25, SUPPLY Pasition

5-26. Meter signal is supplied from Power Regulator
Assembly A15 through Terminal Board Assembly A17 to
S1A(2). The meter monitors the regulated +18.7 volt
output from this assembly. This voltage is supplied to most
circuits in the instiument; therefore a meter indication
other than 38-42 indicates trouble in this circuit,

5-27. 10N PUMP | Position

5-28. Meter signal is supplied from +3500 Voli Power
Supply Assembly Al18 through Terminal Board Assembly
Al17 to 81A(3). The meter indication represents the ion
pump current. The beam tube ion pump operates any fime
power is applied to the instrument. A fail-safe current
monitor circeit 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 I
position.

5-29. OSC OVEN Position

5-30. Meter signal is supplied from Crystal Oscillator
Assembly A 10 through Terminal Board Assembly A17 to
S1A(4). The meter monitors power applied to the propor-
tional oven in theo oscillator assembly. At an ambient
temperature of +25 C, the meter should indicate between
35 and 435, provided the oven has been operating long
enough to reach operating temperature (about 1 hour).
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5-31. CS OVEN Position

5-32. Meter signal is supplied from Oven Controller
Assembly AIl through Terminal Board Assembly Al7 to
SPA(5). The meter monitors power 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 environment 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 Buifer Amplifier
Assembly A13 through Terminal Board Assembly A17 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
Assembly 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 45. This meter reading indicates the 90 MHz input to
Harmonic Generator Assembly A4 is present and the step
recovery diode is not open or shorted.

65.37. BEAM | Position

5-38. Meter signal is supplied from AC Amplifier Assembly
A7 through Terminal Board Assembly Al7 to S1A(8). The
meter monitors dc beam current from the beam tube
electron mulitiplier. Normal indication is between 15 and 30
and will be maximum when the beam tube applied
frequency is exactly equal to cesium resonance.

6-39. CONTROL Position

5-40. Meter signal is supplied from Operational Amplifier
A9 through Terminal Board Assembly Al7 to S1A(9) and
rear panel CONTROL output jack. The CONTROL indica-
tion represents crystal oscillator frequency-correcting dc
voltage, When the d¢ voliage exceeds about *5.0 volis (50
right or 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
OSC FREQUENCY COARSE control for zero indicatjon
on CIRCUIT CHECK meter.

5-41. 2ND HARMONIG Position

5-42. Meter signal is supplied from Logic Assembly Al4
through Terminal Board Al17 to S1A(10). This signal
represents the 274 Hz second harmonic signal voltage level
from AC Amplifier Assemnbly A7, which in turn comes
from the beam tube electron muliiplier. Normal meter
indication is between 35 and 45.

5-43. 1 MHz Position

5-44, Meter signal is supplied from Frequency Divider
Assembly A6 through Terminal Board Assembly Al17 to
StA(11). The meter moniters the 1 MHz siandard fre-
quency output. Normatl 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 100 kHz standard fre-
quency output. Normal indication is 38 to 42 with no load
connected to front or rear panel ouiput connectors. The
meter will indicate less when the output is loaded.

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

5.49. BOG1A Synthesizer Module Assembly A1 Series
No. 1152A and Ahove

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
1second every 6 to 12 months to maintain the approxi-
mate agreement with the time scale based on the earih’s
Totation.

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

5-33. 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-
sizer circuit board ground. Check thoroughly for physical
damage, burned or broken components. Check all
connectors.

5-53A. One-shot MV IC4, Check and Adjusiment. 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 pseconds/division. Adjust horizontal
position and sweep speed controls so that each pulse falls
on a graticule line as in waveform 2 , of Figure 8-8.

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

d. Check that oscilloscope displays waveform 1 of
Figure 8-8. If not, adjust C2 so that 9 pulses are blocked
out. These can be easily counted by counting the grati-
cule lines during the period when the input gate is closed.
If possible, no partially blocked pulses should appear at
the end of the blockout period. However, the first part of
the tenth pulse may be blocked out as shown in waveform
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Figure 5-6. Synthesizer Operational Check Setup

SHHz| wP 50614
UNDER TEST
SYRTH)
I_SIEEH.I
HP 411A
RF
VOLTMETER
ELECTRONIC
- COUNTER
:-E}T aTo ! HP 5245A
L FREQ )

1 of Figure 8-8. In all cases, all of the ninth puise must
be blocked out. A partial pulse may appear at the begin-
ning, but should be counted as blocked out.

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 A1L3 Replacement and Y1 Frequency
Check

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

a. Set instrument controls as indicated:
MODE . ............. LOOP OPEN

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

c. Lift the end of AIR81 connected to A1R&8-R78
junction.

d. Connect this lifted end to the positive lead of a DC
Power Supply set to +6.5 V0.3 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 L3 exceed a range of 0.15 gh to 2.2 gh
reptace Y1 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
nsing Table 3-3.

Table 5-5. Synthesizer A1TP1 Output Period

Digital Divider

Hardwired for Signal Period at AITP1

8634 273.2 psec
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Figure 5-7. Synthesizer Frequency Check Setup

+18.7VDC
HP SOGIA SMH:z
UNDER TEST
SMH:z

EXT

FREQ

STD

SYNTHESIZER i2.63

» ,; ASSY Al MHz| ELECTRONIC

43 COUNTER

OUTPUT| HP 53454

557. Module Replacement

5-58, When Synthesizer Assembly Al is replaced the

following adjustment is necessary:

a. Set instrument to normal operation (CONTINUOQUS
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 A4R] 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 5-252 covering options.
561. MULTIPLIER ASSEMBLY A3

562, 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
multipbier 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 Osciltoscope,
terminated in 50 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 A3)2.

566, 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
components.
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5-68. When any components in tuned circuits are replaced,
the circuit must be retuned. To retune, connect a
decoupled oscilloscope to the following stage collector
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 is 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 . ... ... .. ON
MCDE .............. LOOP OPEN
0OSC FREQUENCY X1¢-10 . . 250
CIRCUITCHECK ... ........ BEAM 1

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

¢. Adjust OSC FREQUENCY X1010 to 200. This
offsets the quartz oscillator by - 50 parts in 1010,

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

NOTE

This waveform should be a 137 Hz sine wave. If
there is clipping or distortion, reduce ac gain by
adjusting front panel LOOP GAIN control for 2
clean waveform,

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

f. Remove oscilloscope connection from A7J6,

g. Reset Loop Gain and 2nd Harmonic level outlined 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 ASSEMBELY A4
5-73. Normal Operation

5-74. Harmonic generator circuits produce the microwave
field applied to the cesium beam fube. This assembly is
factory adjusted for optimum performance with a specific
multiplier and cesium beam tube assembly. It is not
intended for field repair. Make only those adjustments
called for in this manual.

5-75. Operational Check
517
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5-76. To determine if harmonic generator circuits are
operating normally, check CIRCUIT CHECK meter indica-
tion in MULT position. Meter should indicate 35 to 45 for
normal operation. Check the 20 MHz input at A4J1 and
12.63.... MHz input at A4J2 with a Sampling Oscilloscope.

577. Troubleshooting

5-78. When a trouble in the harmonic generator is found,
retune the assembly as outlined in Paragraphs 5-187 and
5-188. If retuning has no effect, remove assembly from
instrument, Contact your nearest Hewlett-Packard Sales
and Service office listed at the back of this manual.

5-79. When a new beam tube is replaced, the harmonic
generalor and multiplier assemblies must be adjusted. Use
procedure in Paragraphs 5-187 through 5198.

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 ASSEMBLY A5
{Option 001}

5-83. See Paragraph 5-240 covering options.

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

5-86. Frequency divider circuits provide 1 MHz and
100 kHz signals to front and rear panel output jacks and
1 MHz to Digital Divider Assembly A5 {(Option 001).

5-87. Operational Check

5-88. Divider operation can be easily checked by monitor-
ing CIRCUIT CHECK meter indications and checking
onfput frequencies with an electronic counter. When
measuring output frequencies, the counter should be driven
with the 5061A, 5§ MHz output.

5-89. Troubleshooting

5-90. The divider circuits can be divided into two parts:
1) 1 MHz divider, and 2) 100 kHz divider. Front panel
DIVIDER MODE switch may be disconnected during
troubleshooting to prevent starting the 1 MHz divider. To
starf the dividers with DIVIDER MODE switch open, short
the pins that connect the blue and gray wires to the divider.
Figure & 17 is furnished as an aid in locating matfunctions.
When the divider has been repaired, the following tuning
procedure should be performed.

5-91. Tuning Procedure

5-92. ASSEMBLY REMOVAL. The frequency divider
assembly must be removed from its mounted position to
expose tuning adjustments. [f care is exercised during
removal, power to instrument can remain on.

a. Remove mounting screws holding divider assembly in
instrument.
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b. Leave cables and connectors intact and carefully
remove assembly from instrument. Place assembly across
top of other mounted assemblies with adjustment holes
exposed.

5-93. 1 MHz TUNING,

a. Connect a BNC tee to front panel | MHz output jack.
Connecl an Electronic Counter and RMS Voltmeter o the
BNC tee. Connect the 3061A 5 MHz output to Counter
EXT STD INPUT and set counter for external standard
operatiorn.

b, Connect 50-ohm Termination to the rear panel
1 MHz ocuiput jack.

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

d. Set front panel DIVIDER MODE switch to AUTO
START. Tune A6TI1, T2, C2! and T3 for maximum
indication on RF Volimeter. Counter should indicate
1 MHz £1 count.

¢. Set DIVIDER MODE switch to center off position.
Momentarily disconnect J6 from the instrument. The
divider should stop. Set DIVIDER MODE switch to START
and release. The divider should start and remain running.

f. Carefully retune A6C2Lt, T1, T2, and T3 for maxi-
mum indication on RMS voltmeter. Output level should be
between 1.0 and 1.5 Vrms. If less, decrease the value of
AG6R3] until the output level is between 1.0 and 1.5 volts.
This completes the 1 MHz divider tuning.

5-94. 100 kHz TUNING

NOTE

The 100 kHz divider Is started by the 1 MHz
divider signal. Before tuning the 100 kHz
divider make sure the 1 MHz divider is started
and running.

a. Observe the CIRCUIT CHECK 100 kHz indication

and compare it to Table 3-1.

b. Check for 100 kHz, | Vrms into 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 minor readjustments of T4, T5 for a stable
100 kHz, 1 Vrms into 5G-ohms at J2, J4.

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

595. Moduie Replacement

5-96. No other module adjustments are necessary when
Frequency Divider Assembly A6 is replaced.



597. AC AMPLIFIER ASSEMBLY A7
5.98. Normal Operation

5-99, The amplifier circuits receive the low-level modulat-
ing signal from Cesium Beam Tube Assembly Al12 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 supplied to logic circuits while the
137 Hez 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 A7J6 error signal test
jack.

¢. Set front panel MODE switch to LOOP OPEN.

d. With CIRCUIT CHECK swiich to BEAM 1, adjust
OSC FREQUENCY COARSE for resonant peak.

e. Set 0SC FREQUENCY X10"19 control to 300. Wave-
form should be similar to Figure 8-2, (9). Disconnect
oscilloscope and cable from instrument.

5-102. Noise Check

a. With instrument operating and MODE switch set to
LOOP OPEN, disconnect A7Pl from A7J1. This removes
the AC Amplifier input signal.

b. Set AC Amplifier Gain switch A7S1 to HI and set
front panel LOOP GAIN centrol maximum clockwise.

¢. Connect an RMS Voltmeter to A7J6 output test jack.
Voltmeter indication should be less than 0.5 Vrms. Discon-
nect RMS Voltmeter.

d. Return switch A7S1 to original position and LOOP
GAIN to mid-range.

e. Connect A7P1 to A7J1.

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 ¢an be easily reached if the
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assembly is removed from the insirument and connected to
an external +18.7 Vdc Power Supply.

5-105. The external dc supply (+) lead should be con-
nected to W-R terminal on the AC Amplifier Assembly and
the common (-) lead 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 “VIO” terminal. Troubleshooting may now
be done in a straightforward manner. DC collector voltages
for each amplifier stage are given on the schematic.

8-106. Module Replacement

3-107. When AC amplifier components are repaired or
replaced, LOOP GAIN control ATAIR7, 2ZND HARMONIC
level Paragraph 5-197, modulation phase Paragraph 5-194,
and BEAMI1 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

a. Set 5061A controls as follow:

MOD . . . . oo ON
MODE .............. LOOP OPEN
0OSC FREQUENCY X10°10 | . . . .. 250
CIRCUITCHECK .. ......... BEAM I

b, Tune OSC FREQUENCY COARSE control to pri-
mary c<esium resonance indicated on CIRCUIT CHECK
meter.

¢. Using the Micon-to-BNC adapter supplied, connect a
D Voltmeter to A8} 1 on Phase Detector Assembly A8,

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

e. Set OSC FREQUENCY X1¢-10 control to 200,

f. Adjust front panel LOOP GAIN control for Volt-
meter indication of +1.6 10,15 volts,

NOTE

AC Amplifier Assembly A7 GAIN switch
(A78S1) setting should be changed if LOOP
GAIN control range is insufficient to perform
step i.

g. Set OSC FREQUENCY X109 control to 300. Volt-
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
loop operation.

i. Set 0SC FREQUENCY X10-10 1o 250. Disconnect
Voltmeter and adapter cable,
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5-109. PHASE DETECTOR ASSEMBLY A8
5-110. Normal Operation

5-111. Phase detector circuits pirovide the following
Qutputs:

a. 137 Hg, 80 to 300 mV p-p sine wave at A8J5, 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 Al4,

¢. 137 Hz, 1.5 to 2.1 V p-p triangular signal at A8J2.
Available for synchronization.

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

NOTE

When the 5061A is operating normally (with
the atomic loop closed), the error signal at
AS8J1 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 A8J5 and with the Micon-to-
BNC adapter furmished, connect the vertical input of an
Oscilloscope to A8)5. The waveform should be similar to
Figure 819, (6).

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 to ABJ4. The waveform should be similar to
Figure 8-2, (13). Remove the oscilloscope connection and
reconnect A8J4.

¢. Operation mode of 5061A is not important for this
check. Connect vertical channel of an Oscilloscope to A8)2.
The waveform should be tnangular with 1.5 to 2.1 V pp
amplitude. Disconnect oscilloscope and connect Electronic
Counter in its place. The frequency at A812 should be
137 Hz £1 Hz. If not, adjust ASRI10 (MOD FREQ) for
137 Hz £1 Hz as indicated on Counter. Disconnect Counter
from instrument.

d. Set 5061A controls to:

OSC FREQUENCY X10°10 . ... 250
MODE . ............. LOOP OPEN
CIRCUITCHECK . .......... BEAM |

Adjust 0OSC FREQUENCY COARSE control for peak of
cesium resonance indicated on CIRCUIT CHECK meter.
Set 0SC FREQUENCY X10°!0 control to 300. Remove
cable from A8J3 and connect vertical input of Oscilloscope
to this cable {A8P3).
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The waveform should be similar to Figure 8-2, (9). Discon-
nect Oscilloscope and reconnect ASP3 to A8J3, Connect
Oscilloscope to A8J1, The waveform observed should be
similar to Figure 8-2, (10). Disconnect Oscilloscope.

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.

e. Remove cable from A8J3 and connect a DC Volt-
meter to A8J1. Signal amplitude should be less than
*1.0mV. If voltage is incorrect, adjust Phase Zero adjust
(A8R39) for zero Vdc +0.2 mV.

5-114. Troubleshooting

5-115. When any components are repaired or replaced the
assembly should be adjusted. When cesium beam tube
assembly A12 is replaced, phase detector circuits should be
checked and adjusted. For complete check and adjust-
ments, see Paragraphs 5-118 10 5-120.

5-116. Module Replacement

5-117. A new phase detector module may be replaced
without removing power from the 5061A, After replace-
ment, new module should be adjusted as follows.

5-118. PHASE MODULATION FREQUENCY ADJUST.

a. Set front panel controls as follows:

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

MODE . ............. LOOP OPEN
OSC FREQUENCY X10°10 . . .. .. 250
CIRCUITCHECK .. ......... BEAM I

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

¢. Connect an Electronic Counter to phase detector
SWEEFP TEST OUTPUT jack A8)2 located on instrument
bottom front deck.

d. Adjust Mod Freq control (A8RI10) for 137 Hz £1 Hz
display on Electronic Counter. Disconnect Counter from
instrument.

5-119. PHASE DETECTOR ZERO ADJUSTMENT.
a, Set front panel MOD switch to OFF.

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

¢. Using adapter cables supplied, connect DC Voltmeter
to phase detector test output ASJ1.

d. Adjust Phase Detector Zero control ASR39 for less
than 1.0 mV indication on voltmeter. Disconnect voltmeter
and adapter cable.



e. Connect the +18.7 Vdc lead (white-red) to AC Ampli-
fier Assembly A7.

5-120. PHASE MODULATION PHASE ADJUST.

a. Set 5061A controls as follows:

MOD .o s ON
MODE ... . i OPER
OSC FREQUENCY X10¢ .. ... ...l 250
CIRCUIT CHECK .................. CONTROL

b. Adjust OSC FREQUENCY COARSE for zero
CIRCUIT CHECK meter indication.

¢. Set MODE switch to LOOP OPEN.
d. Set OSC FREQUENCY X10-!¢ 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

it ABR42 has Insutficient range, reverse the posi-
tions of ABR34 and AS8R35, located inside the
module, 80 that ABQS emitter is connected to
ABR35 and ABQY emitteris connected to ABR34.

g- Disconneet Oscilloscope and adapter cable from
instrument.

h. SetOSCFREQUENCY X10~to 250. This completes
the phase adjustment.

i. Perform steps athrough e, Paragraph 5-192. This
will complete the adjustment.

5-121. OPERATIONAL AMPLIFIER
ASSEMBLY A9

5-122. Normal Operation
5-123. This integrating amplifier provides the dc control

voltage to Oscillator Assembly A10 for controlling quartz
oscillator frequency.

5-124. Operational Check

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

a. Remove wht-red wire from A7 AC Amplifier Assem-
bly. Set front panel MOD switch to OFF.

b. Connect DC Voltmeter to CONTROL test point on
Al7 terminal board. Set voltmeter to read -10V.

¢, Adijust ABR39 PHASE ZERO control full clockwise.

d. Set MODE switch to LOOP OPEN. Wait 10 seconds
and set MODE switch to OPER. Voltmeter will jump ini-
tially then will indicate a very slow negative drift. Aliow
voltage to drift to about -5V (approximately 3 to 5 minutes).

e. Set MODE switch to LOOP OPEN.
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Figure 5-8. A8R42 Adjustment
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f. Adjust ASR39 PHASE ZERO control full counter
clockwise.

g Set MODE switch to OPER. Again meter will jump.
It will now show a slow positive change in voltage. Allow
test torun until meter reads about +5V. This verifies partial
operation of Operational Amplifier Assembly A9. If trouble
is encountered check C2 and the circuiiry of amplifiers
A9A1U1 and A9A1UZ (See fig. 8-20).

h. Reset ASR39 to middle of its range and perform pro-
cedure of paragraph 5-192. This will finish the check of the
operational amplifier circuit and reset ASR39.

5-126. Troubleshooting

a. Circuitboardin area of input termninals must be clean.
Contamination here can cause excessive zero drift.

b. Integrating Capacitor C2 should also be checked
when troubleshooting operational amplifier A9. Resistance
across this capacitor should be »5 kM ohms. Check C2 as
follows:;

1. Remove AC and DC power.
2. Set MODE switch to LTC mode.

Measure resistance between TP5 {(on bracket near
front center of bottom deck) and CONTROL test point on
Al7. Resistance should be >5000 megohms.

521



Model 5061A
Maintenance

5-127. Module Replacement

a. After module replacement, restore AC power.

b. Proceed as directed in Paragraph 5-192, steps a
through m.

5-128. OSCILLATOR ASSEMBLY A10

5-128. Gaeneral

5-130. The oscillator assembly is not recommended for
field repair. Instrument warranty is void if repair or adjust-
ment is attempted inside the assembly. Adjustments other
void the warranty. If it is established that a defective
component or circuit trouble exists within the oscillator
assembly, contact the nearest Hewlett-Packard Sales
and Service office for shipping instructions and for pack-
ing information.

5-131. Operational Check

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

5-133. CIRCUIT CHECKS. The foliowing circuit checks
involve checking oscillator inputs and outputs.

a. Set instrument to normal operation with front panel
MODE switch set to LOOP OPEN,

b. Disconnect the +20 red wire from the oscillator
assembly. Connect a high impedance DC Volimeter posi-
tive lead (+) to the disconnected red wire. Connect common
(-) Volimeter lead to instrument chassis. Voltmeter should
indicate between +18.2 and +18.9 volts. Disconnect Valt-
meter and connect red wire back to +20 terminal on oscilla-
tor assembly.

¢. Disconnect the +24 white-red-blue wire from oscilla-
tor assembly. Connect a high impedance DC Voltmeter
positive lead (+) to the disconnected white-red-blue wire,
Connect common (-) Voltmeter lead to instrument chassis.
Voltmeter should indicate between +22 and +33 Volts, Dis-
connect Volimeter and connect white-red-blue wire back to
+24 terminal on oscillator assembly.

d. Connect high impedance DC Voltmeter to white-
orange wire on OSC FREQUENCY X10-1¢ control. Connect
common (-) lead to chassis ground. Voltmeter should indi-
cate between +14 and +16 Volts, Disconnect Voltmeter.

e. Connect DC Voltmeter to OSC OVEN pin on Termi-
nal Board Assembly A17(17). Connect common (-) lead to
chassis ground. Voltmeter should indicate about +16 Volts.
Disconnect Voltmeter.

f. Connect an oscilloscope vertical channel through a
50-ohm Feedthru to A10J3. Oscilloscope display should be
similar to Figure 8-2, (1). Remove Oscilloscope and replace
A10P3.

www.¥aluetronics.com

g. Connect Oscilloscope vertical channel through 50-
ohm Feedthru to A10J4. Oscilloscope display should be
similar to Figure 8-2, (2). Remove oscilloscope and recon-
nect A10J4, If waveform amplitudes 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 to 2ND HARMONIC.
Adjust OSC FREQUENCY X 10~ control maximum clock-
wise, maximum counterclockwise, and return to 250.
CIRCUIT CHECK meter should track with control
movement.

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 Volts. CIR-
CUIT CHECK meter should track with Power Supply. Dis-
connect Power Supply and re-connect -EFC cable,

i. 8et CIRCUIT CHECK switchto OSCOVEN, 5MHz,
SUPFPLY, and observe CIRCUIT CHECK meterindication
at each position. Meter indications should agree with
Table 3-3. This completes the oscillator circuit checks.

5-134, OUTPUT VOLTAGE AND WAVEFORMS. In ad-
dition to the circuit checks, the following checks can be
performed, using equipment listed in Table 6-1. To observe
5 MHz output voltage and waveforms:

a. Terminate rear panel 5 MHz output jack with 50-ohm
Termination and connect an RMS Voltmeter to front panel
5 MHz output jack. Output 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.

5-135. SIGNAL-TO-NOISE RATIO. Figure 5-9 shows the
test setup diagram for the signal-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 millivolimeter to L
input of mixer.

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

¢. Record voltage indication of RF millivoltmeter.
d. Disconnect Cesium Standard under test from
attenuator.

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

f. Connect signal generator RF output to attenuator
input.



g. Adjust signal generator output level to give same
indication on RF millivoltmeter as in step ¢.

h. Connect reference frequency standard 5 MHz output
to mixer R input.

i. Set attenuator to 70 dB.

j. Set AC voltmeter FUNCTION switch to 1 CPSrange.
Adjust RANGE switch for an on-scale reading.

k. Adjust signal generator frequency for maximum on
AC voltmeter.

1. Record the following:

1. Attenuator setting 70 dB
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 attenuator input
and reconnect the 5 MHz output from the instrument under
test to the attenuator input.

n. Set attenuators to value noted in step b, Connect
DC voltmeter to 50-ohm termination at output of mixer
and adjust for on-scale reading.

0. Slowly adjust reference oscillator (COARSE AND
FINE) frequency adjustments so that reading on DC
voltmeter stops moving, and, is less than 1 mV. It will
not be possible to keep this voltage stable for more than a
few seconds but this initial setting will suffice.

p. Reconnect amplifier to mixer output. Increase AC
voltmeter sensitivity until an cn-scale reading is obtained.
Record the following:

1. Attenuator setting _ _dB
2. A( voltmeter range ___dB
3. Voltmeter scale reading (z) __dB

4. Noise signal level (algebraic
sum of 1, 2, and 3} 4B

q- Calculate the signal-to-noise 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
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The result obtained on line 3 should be corrected 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 -2dBto 3.

The result obtained on line 4 shall be less than -87 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-
harmeonic distortion, a Spectrum Analyzer is tuned to the
5 MHz fundamental and an amplitude reference is estab-
lished. Qutput frequency spectrum is then investigated to
determine fundamental to sideband amplitude relationship
at non-harmonic points of the spectrum. To check non-
harmonic distortion, proceed as follows:

a. Setinstrument tonormal operation (CONTINUQUS
QPERATION light on, ALARM light off).

h. Set CIRCUIT CHECK switch to CONTROL.

d. Set MODE switch to LOOP OPEN. Frequency loopis
open and Oscillator Assembly AlC is operating without
control.

e. Connect instrument 5 MHz output through 50 ohm
Termination to Spectrum Analyzer input. Check Spectrum
at 5 MHz center from 4 MHz to 6 MHz. All sidebands,
except 5 MHz point, should be 80 dB below the carrier.
This completes non-harmonie distortion check.

5-23
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5-137. HARMONIC DISTORTION. Harmonic distortion
for oscillator operation, should be at least 40 dB down
from the 1 Vrms output. To perform this check, a Spectrum
Analyzer is tuned to the 5 MHz output and an amplitude
referenceis established. Output frequency spectrum is then
investigated to determine fundamental to sideband ampli-
tude relationship at harmonic points of the fundamental.

a. Setinstrumentto normal operation (CONTINUQUS
OPERATION light on, ALARM light off).

b, Set CIRCUIT CHECK switch to CONTROL.

c. AdjustOSCFREQUENCY 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.

e. Connect instrument 5 MHz output through 50 ochm
Termination to Spectrum Analyzer input. Check Spectrum
at 5 MHz center to 4th harmonic (20 MHz). Harmonics
should be 40 dB below the carrier. This completes harmoic
distortion check.

5-138. STABILITY. Stability specifications for the 5 MHz
output are as follows:

a. As afunction of ambient temperature: lessthan2.5x
10+#® from 0°C to +50°C,

b. As a function of load: less than 12 x 10V for open
circuit to short circuit, and 50-ohms, R, L, and C load
changes.

¢. As afunction of supply voltage: less than 5 x 10-1?
for 10% change from nominal (115 or 230 Vac) line voltage
or a dc voltage change between 22 and 30 V.

5-139. Figure5-10istheblock diagram of a system used to
test the stability as a function of temperature, load, and
supply voltage. The equipment used is listed in Table 5-1;
equipment with equivalent characteristics may be used,
Perform the stability test as follows:

a. Connect equipment as shown in Figure 5-10,

b. Connect channel A of voltmeter to reference source
and channel B to oscillator under test.

¢. Set 5061A under test to normal operation (CON-
TINUOUS OPERATION light on, ALARM light off). Set
CIRCUIT CHECK swiich to CONTROL. Adjust OSC
FREQUENCY COARSE control for zero CIRCUIT
CHECK meter indication. Set MODE switch to LOOP
OPEN. 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).
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e. Set oscillator under test to same frequency as refer-
ence source by adjusting Test 5061A OSC FREQUENCY
COARSE and OSC FREQUENCY X10-1® frequency for
minimum movement on most sensitive range of voltmeter
RANGE and METER OFFSET.

f. Set PHASE METER ZERO and OFFSET for zero.
g. Record PHASE METER reading after 100 sec.

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

Since )
o 3607 fsec _ AWt
360 fsec = 1 Hz, then 4 - AF

solving for A f;

af=2L

360 (t)

t time¢ in seconds, required for the phase change

measured

i

Af = frequency difference between input sfgna]s

AP = phase change in degrees (8405A reading)
Dividing & 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

é‘i A@ _ ].BD - 1.3 -
f t360°)D ~ 360°(100%5x 105 1.8 x 101!

7.2x 10712 o1 7.2 parts in 1072,

i. Repeat step h after 24-hours; stability should be
<5 parts in 107,

5140, To check oscillator stability as a function of
temperature, place oscillator under test in a controlled
temperature chamber, Set temperature to 0°C and after
4 hours perform stability test, Stabilitoy 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.

3141, To check oscillator stability with load change, leave
systemm connected as for temperature check with the
temperature now set to 25 C. Remove all loads from
oscillator under test. Perform stability test with the
following loads on 5 MHz OUTPUT: open circuit, 50-ohm
resistive, inductive and capacitive, To perform stability test
with 5 MHz OUTPUT shorted, leave system connected as in
temperature check and connect vector voltmeter channel A
to reference source | MHz QUTPUT and channelB to
! MHz QUTPUT of unit under test. Connect short to
5 MHz Qutput connector.
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Figure 5-10. Stability Test Setup

5-142. To check oscillator stability with supply voltage
changes, leave system connected as for temperature test.
Without interrupting power, connect 5061 A under test to
+22 10 +30 volt dc source and perform stability test. Stability
should be as stated in Table 1-1. Repeat test with oscillator
connected to variable line voltage source set to 103 Vacand
then to 127 Vac. Stability should be as stated in Table 1-1.

5-143. Module Replacement

5-144. To remove Oscillator Assembly A0, proceed as
follows:

a. Remove all operating power.

NOTE
It Standby Battery Oplion 002 is installed,
remove Instrument bottom cover. Remove ac
power and press $8 locatéd on bottom instru-
ment deck (Figure 8-4).
b. Remove instrument top cover.
¢. 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.
e. 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.
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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 vollage to the oscillator assembly. If
Time Standard Option 001 is installed, Digital
Divider Assembly A5 (Figure 8-7) should be
removed when reconnecting the gray and white-
vellow-gray wires.

i. After replacing the new oscillator assembly, opera-
tional check should be performed (Paragraphs 5-131
through 5-141).

5-145. CESIUM OVEN CONTROLLER
ASSEMBLY A11

5-146. Normal Operation

5-147. Oven controller circuits provide power to the
cesium beam tube as required. In addition, they supply
power to the hot wire ionizer, mass spectrometer (in beam
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 CS OVEN. During cesium 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.

§-148. Operational Checks

5-149. MASS SPECTROMETER ADJUSTMENT.

a. Place 50614 in normal operation (MODE switch to
OPER, CONTINUQUS OPERATION light on, ALARM
light off).
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b. Set CIRCUIT CHECK switch to BEAM 1.

¢. Remove instrument bottom cover, locate Cesium
Oven Controller Assembly All (Figure 8-3), and adjust
A11R27 Mass Spectrometer adjust for maximum CIRCUIT
CHECK meter indication.

5-150. 300 VOLT CHECK

NOTE

300 V is not used by A9 Assembly with Stock
Number 05061-6089.

a. Disconnect ALL operating voltages from H061A.
b. Remove instrument top and bottom covers,

¢. Remove Cesium Oven Controller Assembly All
(Figure 8-3), remove assembly cover, and reconnect oven
controller to instrument so components are accessible.

d. Connect instrument to operating power and place in
normal operation (Paragraph 3-14).

e. Connect DC Voltmeter positive lead (+)} to AllJ1
(11). Connect common lead (-} to Al1J1(10). Voltmeter
should indicate between +270 and +360 volts. Disconnect
Voltmeter.

5-151. 16 VOLT CHECK

a. Connect DC Voltmeter (set to measure negative

voltage) positive lead (+) to Al1J1(7). Connect common

lead {-) to instrument chassis. Voltmeter should indicate
between =16 and -18 Volts.

h. Disconnect positive Voltmeter lead, set Voltmeter to
measure negative voltage (-), and connect Voltmeter to
Al11J1(8). Voltmeter should indicate between +16 and
+18 Volts. Disconnect Voltmeter.

5-152. 10 VOLT CHECK. Connect DC Voltmeter (set to
measure negative voltage) positive lead (+) to A11J1(6).
Connect common lead to chassis ground. Voltmeter should
indicate between -8 and -10 volts. 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.

5-153. Module Replacement

a. Disconnect AC and DC power whenever removing or
replacing All assembly.

b. On new All assembly, wire A11TI, AI1T2, and
Al1T4 the same as these transformers in the old All
assembly.

NOTE

Wiring of the transformer taps should agree
with information given on cesium beam tube

decal.
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¢. Remove R21A and B, R24, R33, and R34 from old
assembly. Install these resistors in the same positions
in the new assembly.

d. Replace cover. Install new All in 5061A and con-
nect AC power.

e. Perform mass spectrometer adjustment Para-

graph 5-149,

5-154. Figure 8-25 is provided and is a good troubleshoot-
ing aid. When repair or replacement is made, perform Mass
Spectrometer adjustment (Paragraph 5-149) and all
voltage checks (Paragraphs 5-150 through 5-152).

5-155. CESIUM BEAM TUBE
ASSEMBLY A12

5-156. Warranty

5-157. The Cesium Beam Tube Assembly (05061-6077)
used in the Standard 5061 A is guaranteed for three years
from date of shipment. The High Performance Cesium
Beam Tube (05061-6101) used in Option 004 is guaranteed
for 14 months from the date of shipment. When the checks
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.

5-158. General

5-15%(A). No adjustments are provided for Cesium Beam
Tube Assembly Al12. It is a sealed unit and repair inside
should not be attempted. However, the following para-
graphs outline checks for the beam tube, a replacement
procedure (with necessary adjustments after replacement),
and an adjustment procedure for optimizing instrument
operation if beam tube output current decreases. Regarding
beam tube operation in the Model 5061A, the following
points should be remembered:

1. The BEAM I indication on front panel CIRCUIT
CHECK meter may decrease slowly with time. This is
normal. Along with the BEAM I, the 2ND HARMONIC
indication will decrease. When the 2ND HARMONIC
INDICATION falls to about 20, the LOOP GAIN and
BEAM IMETER adjustments should be made as described
in Paragraph 5-19.

2. Adjusting loop gain and meter indications does not
decrease the beam tube output current, but rather com-
pensates for the current decrease.

3. The adjustments in (2} can be made with confi-
dence that instrument operation will remain well within
specifications.

5-159 (B) Normal Operation. During normal operation the
output of the Cesium Beam Tube is a negative current with
a peak magnitude of roughly 0.2 i a. The magnitude of this
current varies with applied frequency as shown in Figure
3-1. This current is displayed on the front-panel metey in
the BEAM I position. The 2ND HARMONIC meter reading
is also an indication of the magnitude of the beam current.



There are 5 supplies which provide power and high
voltages to the Cesium Beam Tube. These are the Cesium
Oven, Hot-Wire Ionizer, and Mass Spectrometer power
supplies, located in the All cesium oven controller; AIS
+3500 V and A19 -2500 V power supplies. Each of these
supplies must be working properly for the Cesium 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 can be used as
apower indicator when tuning the A4 Harmonic Generator
Assembly. Beyond this point the beam current reduces with
increasing power. The microwave tuning procedure insures
thatthe tubeis notin saturation. A schematic of the Cesium
Beam Tubeis shown in Figure 8-5 and may be used to check
cireuit continuity through the tube.

5-159 (C) Troubleshooting. There are two types of Cesium
Beam Tube failures; Systemic, and End-Of-Life. Systemic
failures are cansed 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 failuresin
the beam tube power supplies or in the circuits which gener-
ate 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-hy-step procedurein isolating faults of this type. Table
5-6a summarizes the beam tube input, and power supply
signals, and their measurement.

5-158 (D) End-Of-Life Failure, This failure is characterized
by a gradual increase in noise from the tube accompanied
by either an increasing or decreasing signal from the tube,
End-Of-Life failures result from the tube running out of
cesinm or from excess free cesium inside the tube causing
noise in the detector system. A cesium beam tubeis consid-
ered to be at the end of its life when the cesium standard
will no longer meet its short-term-stability specification.

Table 56a. Beam Tube Signals Summary

Voltage or Where Applicable

INPUT Waveform Measured Procedure
Cesium Oven | Fig. 8-2(7) | J16 (1,2)
Power Front Panel

Meter

Hot Wire Fig. 8-2(6} | J17(1,2)
Ionizer
=2500V Para 5-233
+3500V Para 5-228
LF Coil Para 5-162
Microwave Para 5-163
Power
Beam Tube Para 5-165
Signal
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However, it is not absolutely necessary to replace the
cesium tube at this peint. Even though the cesium tube
may be somewhat noisy it can continue to operate the
instrument and define frequency with sufficient aceuracy
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 = 0.3 x 107%A

If the cesium tube output signal 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, iz called the figure-of-merit
(Fm X

_ sin PVB + 1
m " (LW)

F

Where:

sfn = Signal to noise ratio (Para, 5-167)
{LW) = Line width {on cesium beam tube label}
PVB = Peak-Valley/background (Para. 5-189)

As the formula indicates, the tube is functioning normally
if the figure-of-merit (Fy ) 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. If tests performed in this section
indicate a low figure-of-merit, perform A7 noise check
{paragraph 5-102) before replacing tube. If A7 fails noise
check, redo Cesium Beam Tube noise test {paragraph
51700 after repairing A7, and recalculate figure-of-merit.

5-160. Operational Checks

5-161, GENERAL. Beam tube failure should be definitely
established prior to replacement. Failure indications can
be due to associated circuitry and this aspect should be
thoroughly investigated. Table 5-4 is a good aid in check-
ing associated circuits 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 one
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 Assembly A12.

WARNING

High voltages are present at Cesium Beam
Tube Assembly A12,
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5-162. LF COIL CHECK. The L.F. {low frequency) coil
input to the cesium tube enables a beam current toc be
generated independent of the microwave input. This check
is very useful for troubleshooting. A failure in the micro-
wave generating circuits (Al, A3, A4), the beam tube
power supplies (All, Al8, Al19), or the tube itself can
cause a loss of beam current. If performing this test re-
stores the beam current, it indicates the failure is in the
microwave generating circuits. If beam current is not re-
stored, it indicates that the fault is in the cesium beam
tube power supplies or the tube itself.

a. Set MODE switch to LOOP OPEN.

b. Remove instrument bottom cover and disconnect
A4dJ2 from Harmonic Generator Assembly A4. This re-
moves the beam tube microwave field.

¢. On Terminal Board Assembly Al7, locate LF Coil
test point.

d. Connect a low freqguency oscillator to AL7 LF Coil
test point.

e. Set the Oscillator to 21.41 kHz about 1 Vrms.

f. If beam current increases, it indicates the beam tube
and power supplies are operating properly.

g. Setinstrument CIRCUIT CHECK switch to BEAM I
and adjust the Oscillator frequency and amplitude for
maximum indication on CIRCUIT CHECK meter. Note
this reading.

h. Disconneet the oscillator and connect A4.J2.

5-163. 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 LOGP OPEN; MOD switch to OFF.
b. Set CIRCUIT CHECK to BEAM L.

c¢. Carefully adjust OSC FREQUENCY COARSE
to the primary peak of the cesium resonance as indi-
cated on the CIRCUIT CHECK meter (see Figure 3-1).

NOTE

Three peaks will be encounterad; two peaks of
lower amplitude and one peak of higher ampli-
fude. The higher amplitude peak represenis
the primary peak of the cesium resonance,

d. Disconnect A7P1 from A7J1 and connect a high
impedance de voltmeter to A7P1.

e. The saturation check is performed by turning A4R1
maximum ccw, then slowly ew until the de voltmeter just
indicates a peak {see Figure 5-10a).
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f. Continue turning A4R1 ew. The de voltmeter indica-
tion will remain the same, or decrease then increase again
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.

h. The correct peak is the one listed in step e. Always
reset A4R1 by turning it full cew and then cw to the first
peak.

i. If the double peak (step ¢ and f) is not evident (not
saturated), pull A4 Attenuator out glightly and repeat steps
e and T (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. BEAMTUBE SIGNAL CHECK. The useful output
beam current (“flop” signal} from the beam tube is a mea-
sure of its efficiency. The “flop” -signal-to-background-
noise-current-ratio is easily measured and thus is a quick
check of beam tube operation. A high-input impedance
Electronic Voltmeter is used to measure the “flop” signal
and background noise current; then these values are used
to compute the ratio. The relationship used is:

V-V,
v >1
B
Where:
Vp = Cesium resonance central peak voltage
'\/v = Adjacent Cesium resonance valley voltage
VB = Background noise with no RF signal applied to
tube

5-165. With instrument tuned to the central maximum

outlined in Paragraphs 3-Ra through 3-8h, remove instru-
ment top and bottom covers, and set controls to:

MOD ... OFF
CIRCUITCHECK ....................... BEAM I
MODE ... . i OPER

a. Remove the input cable from A7J1 and connect DC
Voltmeter to this cable. This is the beam tube output
signal. Record the voltmeter indication as peak voltage
value {(Vp).

b. Set MODE switch to LOOP OPEN.

¢. Slowly adjust OSC FREQUENCY COARSE control
for valley signal (adjacent to the peak) indicated on DC
Voltmeter. Record the voltmeter indication as valley
voltage (V).

d. Retune OSC FREQUENCY COARSE control to
central maximum indication on voltmeter.

e. locate Harmonic Generator Assembly A4 (Figure
8-3). Disconnect 12.63.... MHz signal by removing cable
connected to A4J2. Voltmeter indication is background
noise. Record this value as Vpg.
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Saturation Check
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f. Compute the “flop” -signal-to-background ratio
using

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.

5-167. SIGNAIL-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 a signal-to-
noige 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
P/N 05061-6101), this test is used to determine the figure-
of-merit. Figure-of-merit must be 210. See Paragraph
5-159 (C) for further details. Failure of this test may not
necessarily mean that the cesium beam tube is defective.
Be sure to 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
(Ip) minus the resonance current valley (Iy), divided
by the noise current (Iy). This relationship is expressed
by:

st b
N . L,
Where:
Is = Useful beam current
In = Beam tube noise current in a 1/4 cycle bandwidth
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The values of Is and In are computed from the mea-
surements made in the procedure outlined in Paragraphs
5-170 and 5-171.

5169. To find the useful beam current signal value Ig,
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 (Rmeter) is the denominator
when the measured peak and valley voltages are converted
to current. With this method the beam current peak
becornes

p
meter

1P=R

and the beam current valley becomes

v

I =
v aneter

where Vp is the peak voltage measured and Vv is the
valley or minimum voltage measured adjacent to the peak.

5-170. To find the cesinm beam tube noise current a sen-
sitive wave analyzer (HP Model 302A) is connected to the
output of the beam tube signal preamplifier (located in
the AT assembly). Because the analyzer will be reading
noise, an RC filter circuit is added to the analyzer's re-
corder output to average the meter reading. The band-
width of the HP 302A wave analyzeris 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 preduces a voltage output,
which is proportional to its noise-current input from the
cesiumn beam tube. The constant of proportionality is called
the “transfer impedance”. When the average value of the
noise voltage is determined, it is divided by the transfer
impedance to obtain the noise current.

5-29
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5-171. The following procedure outlines the method for
computing the cesium beam tube signal-to-noise ratio.

a. Set 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 a high-
impedance voltmeter. The meter reading is the dc beam
current,

¢. Tune the osacillator COARSE control to the primary
peak of the cesium resonance as displayed on the meter
(see Figure 3-1). Record this voliage as Vp.

d. Adjust the COARSE control to the “valley”, or
minimum beam current, indication adjacent to the pri-
mary peak. Record this voltage as V.

e. Compute the sighal current (I} by using

LYV

Rmeter

f. Readjust the COARSE control to the primary peak
of the cesium resonance. Remove the voltmeter and re-
connect the cable to A7J1.

g. Connect HP Model 403B AC Voltmeter input to
ATJ2.

h. SetGAIN 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.

i. Adjust range of Model 403B for a reading in the mid
1/3 of the scale.

j. The signal will be quite noisy. Waich the meter for
a few minutes and record the average voltage as “Vao3 ™.

k. Calculate the actual noise current by using the
following formula:

In =23x101 V403

1. The formula converis the noise voltage reading on
the voltmeter to noise current from the tube,

m. Compute the beam tube signal-to-noise ratio:

I

S
In

SN=

NOTE

Be sure to reset LOOP GAIN as described in
step n.

n. Remove voltmeter connection and reset LOOP
GAIN control by following the procedure of paragraphs
5-19(a) through (e). If the LOCP GAIN control has insuffi-
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cient range to perform the adjustment, set the GAIN
switch on the A7 assembly to HI. This will enable the ad-
justment to be performed.

5-172. BEAM TUBE DEMAGNETIZATION

5-173. General

5-174. When the cesium beam tube has been exposed to
a strong magnetic field the tube may require demagnetiza-
tion. Frequency offsets greater than 1 part in 10!! 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 degaussing the inner
shield. This procedure is for the standard tube only. For
Option 004 High Performance Beam Tube, use the HF
10638A Degausser, User instructions are included with the
HP 10638A.

5-175. 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 a 6.3 Vac secondary winding capable of carrying
2 Amperes. A 1-ohm, 5-watt resistor (HP Part No. 0811-0040)
and variable line voltage source are also required. Proceed
as follows:

a. Remove ALL instrument operating power and re-
move bottom cover.

b. Connect the primary of the transformer to Variable
Line Voliage Source output. Connect 1-ohm, 5-watt resistor
between A17TP3 and 6.3 Vac terminal and the other trans-
former 6.3 Vac output terminal to ground.

¢. Set Variable Line Voltage Source for “0"” volts out-
put and connect to proper veltage, 60 Hz power.

d. Within a 15-second interval, rotate 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 inner shield degaussing. Disconnect leads, re-
place instrument cover. Instrument is ready for turn on.

5-177. CESIUM BEAM TUBE REPLACEMENT
PROCEDURE

5-178. General
5-179. When it is definitely established that the cesium
beam tube is defective, the following replacement pro-

cedure should be used. The procedure consists of three
parts:

a. Removing the old cesium beam tube.

b. Installing the new tube.



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

5-180. Removing the Cesium Beam Tube
5-181. To remove the tube, proceed as follows:

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

b. If Option 002 (Internal Standby Battery) is in-
stalled, depress battery disconnect pushbutton switch
S8 located on a bracket on the bottom of the instrument
near the center of the deck. Remove A2 assembly.

c. Remove three miniature plugs P1, P2, and P3
from the bottom of Harmonic Generator Assembly A4,

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

e, Loosen four screws in the beam tube 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 P16 and P17. Remove
White/Red and blue wires from Harmonic Generator
agsembly Ad.

g. Rotate beam tube 45°C to allow removal of Har-
monic Generator Assembly A4, If beam tube is stuck in
place, carefully loosen each end.

h. Remove Cesium Oven Controller Module All by
unplugging AllP1 from the bottom of the instrument,
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.)

i. Disconnect Harmonic Generator Assembly A4
by removing four screws from flange attached to beam
tube. The harmonic generator will be mounted on the
new cesium beam tube.

j.  Carefully lift out beam tube after removing screws
and hold-down straps.

5-182. Cesium Beam Tube Installation
5-183. To install new beam tube, proceed as follows:

a. Place new beam tube in the instrument with the
label facing up so the waveguide flange for the harmonic
generator faces toward the center of the instrument
(see Figure 3-7). 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 so that harmonic generator may be
installed.
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k. Connect +3500 V plug J4 and -2500 V plug J3 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 positioned up. Tighten the four
mounting screws securely to insure a good electrical
connection.

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

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

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

h. Remove All cover.

NOTE

Refer to Cesium Oven Controller A11 schema-
tic diagram in this manual to identity compo-
nents referred to in the following steps.

i. Locate A11T1 (9100-0335) 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
between these terminals, or between these terminals
and the circuit board, should be removed at 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 a current limiting resistor (or resistors) on the output
of T1 to optimize the ionizer current. These resistors
are designated R33 and R34. Check the paris envelopes
provided with your new cesium beam tube to see
whether B33, R34 {or both) have been supplied:

(a) If they have been supplied go to step 2.
{(b) If they have not been supplied:

(1) Check to see if there is a wire con-
nected bhetween T1(17) and the cir-
cuit 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 R34. Before
proceeding, read through steps a, b, and ¢, below to

become familiar with the procedure. Also read the
example in step e which is a typical installation.
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(a)

(b)

(c)

(4

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 (3100-0335). If there is
a wire connected between T! 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 circuit
board hole below terminal 17 of T1
(9100-0335). If there is a wire con-
nected between T1 and this peint, re-
move it to allow installation of R33.
Solder other end of R33 to terminal 17
of T1. Check circuit board wiring
against schematic to verify proper
placement of R33. If only R33 was
provided, go to step d below; otherwise
go o step c.

Note the Hot Wire Ionizer taps called
out on the new cesium beam tube decal.
Connect R34 to T1 as shown in
Table 5-6¢c. When this has been com-
pleted, go on to step .

Note the Hot Wire Ionizer taps called
out on the new cesium beam tube
decal. Connect orange wire from cir-
cuit hoard to T1 as shown in Table 5-6b.
When this has been completed, go to
atep j.

Table 3-6b. Hot Wire lonizer Taps

Taps Called Connect R34

for on Beam or Orange Strap

Tube Decal Wire to Terminals

Terminals
15, 17 15 14 and 16
16,17 16 none
14,17 14 15 and 16
(¢} Example: R33 is provided, and the new

cesium beam tube decal specifies use
of terminals 14 and 17 on T1. The Hot
Wire Ionizer circuit should be wired as
follows (refer to schematie).

(1} R33 will be connected between
terminal 17 of TI and the output
line on the circuit board.

www.valuetronics.com

{2y A wire will be connected to ter-
minal 14 of T1 and the output line
on the circuit board.

(3) Terminals 15 and 16 of T1 will be
connected together.

j. Locate A11T2 (9100-0333) near the NORMAL
LOW switch. Note the transformer taps called out on
the new beam tube decal. Connect Al11T2 white wires
as indicated on the new beam tube decal for LOW flux,
and yellow wires as indicated for NORMAL flux.

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

1 Locate Al11R21A, B and Al1R24A, B stand-off
terminals near the slide switches. Remove the resistors
on these terminals.

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

n. Replace All cover.

0. Replace All assembly in the instrument and
tighten the three mounting screws.

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

WARNING
Do not apply power to instrument at this time.

5-184. Adjustment Procedure

5-185. To adjust the 5061A for optimum performance,
proceed as follows:

WARNING
Do not apply instrument power at thia time.

5-186. ELECTRONMULTIPLIER VOLTAGE ADJUST
{A15R33, A15R34).

a. Connect high voltage probe lead of a high imped-
ance DC Voltmeter, set to measure approximately
-0.25 Vde, to -2500 Vdc power supply assembly Al9,
pin 3. Connect the common lead to the volimeter to
5061A chassis. The test point is located at the bottom,
center front of the instrument deck.

NOTE

An internal resistive 10,000:1 divider atlows
measurement of this voltage with a standard
Voltmeter.

b. Set MODE switch to LOOP QPEN.



c. Replace A2 assembly. Connect power to the 5061A.

d. Set CIRCUIT CHECK switch to ION PUMP I and
observe current indication on CIRCUIT CHECK meter
of 5061A. Meter may indicate full scale and then
decrease. After indication decreases below 40, -2500
Vde supply and cesium oven heater will be enabled.
If ION PUMP I does not decrease, see Paragraph 3-15.

e. Locate R33 and R34 on Pewer Regulator Assembly
Al5. These resistors are used to.adjust the electron mul-
tiplier -2500 Vdc supply.

f. Note the electron multiplier voltage called out on
the new beam tube decal. The voltmeter should indi-
cate 110,000 of this value., For example: if the electron
multiplier voltage on the beam tube decal is -2200 Vde,
the voltmeter should indicate -0.22 Vde. 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 A15R33. Connect power to the 5061A, wait for the
-2500 Vdc power supply to enable (see step d) and
observe the voltage on the dec voltmeter. Adjust A15R33
resistance until the electron multiplier voltage is within
+50V of the value apecified for the new beam tube. It
may be necessary to increase A15R34 for proper elec-
tron multiplier voltage.

5-187. HARMONIC GENERATOR ASSEMBLY A4
ADJUSTMENTS. The Harmonic Generator Assembly
removed from the old beam tube should require only
slight adjustment to operate with the new beam tube.
RF level in the beam tube cavity is adjusted by first
optimizing the harmonic generator for maximum
9192.63 MHz signal; then adjusting this level into the
beam tube to obtain maximum beam current. Beam cur-
rent is measured by connecting a picoammeter or the
voltage prcbe of a high impedance DC Voltmeter
directly to the beam tube output.

NOTE

The high impedance voltmeler is used to mea-
sure 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 reso-
nance (refer to Paragraph 3-14, Turn-On Procedure).

CAUTION

Adjust only those controls on Harmonic Gener-
ator Assembly A4 which are specifically re-
ferred to in the following procedure. The
others are factory set and should NOT be
adjusted.

a. Set 5061A controls as follows:

MOD ... OFF
MODE ..........cooiviiiiinnnn.. LOOP OPEN
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b. To monitor beam current, disconnect A7P1 from
A7J1. Use the Micon, maleto-male adapter and the
Micon-to-BNC cable (provided with the 5061A) to
connect ATP1 to the dc voltmeter.

¢. Locate Al1R27 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 contrel to the primary peak of the cesium
resonance as indicated on the dc voltmeter. If this can-
not be done, adjust OSC FREQUENCY COARSE for
an output frequency of 5 MHz 0.1 Hz at the front-panel
5 MHz OUTPUT.

NOTE

Three peaks will be encountered: iwo peaks
ot lower amplitude and one peak of higher
amplitude. The higher amplitude peak repre-
senis the primary peak of the cesium reso-
nance (see Figure 3-1).

e, Loosen Attenuator locking screw (Figure 5-11)
and pull attenuator maximum out (minimum attenua-
tion). Adjust A4R1 maximum ccw and note the volt-
meter indication: this is the background level. Adjust
A4R1 cw for a peak indication on the d¢ voltmeter.
If no increase in beam current is indicated on the voli-
meter, go to step g.

‘f. Push A4 Aitenuator in for an indication about
halfway between the background level and the peak
level attained. Then, go to step i.

g. If no increase is attained, set A4Rl maximum
cew, 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 ccw, then 3/4 turn
cw. This sets the alignment starting point to29192 MHz.
Adjust A4S5 for a beam current peak indication on the
de voltmeter. Keep A485 locking nut snug when making
this adjustment.

CAUTION
Less than 1/2 turn of A4S55 should be needed.

h. Carefully push A4 attenuator in, until de volt-
meter indication is halfway between the background
level noted in step e and the peak level attained.

i. Adjust A4R1 maximum cew, then carefully cw for
a peak indication on the d¢ voltmeter. When a peak indi-
cation is attained, carefully readjust A4R1 ccw for a de
voltmeter indication which is halfway between the peak
and background levels to ensure that the beam tube
is not saturated.

j.  Adjust A4 cavity tuning control {see Figure 5-11)

for a peak indication on the dc voltmeter. Tighten the
cavity Tuning Control Lock.

5-33
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k. Keeping lock-nut snug, adjust A456 for a peak
indieation on the de voltmeter

|. Push attenuator in until de voltmeter indication
i# about halfway between the background level noted
in step & and the peak indication attained.

NOTE

On some Harmonic Generalor/Cesium Beam
Tube combinations, It may occur thal the
attenualor will be pushed all ine way In belore
a beam current lavel haliway between the psak
and background lsvals can be reached. Il this
occurs, «ave the attenuator pushed all the way
I,

m. Adjust AJR] maximom cew, then cw until a peak
indication on the de voltmeter is attained. Then, readjust
A4R1 cow, slightly, until the de voltmeter indication is
halfway between the background level noted in step o
gnd the peak indication attained in this step. Hepest
stepe k. |, m untll no further beam | increase Is attained
by adjusting A4S5.

n.  Adjust A455 for n peak mdication on the de volt
meter. When making the final adjustment, tighten the
lock nut, while adjusting A485, go that the peak indien-
tion is obtained when the loeknul i€ tight (do not over
tighten).

o, Adjust AdRL full cow, and then cw to the first peak
indication on the de voltmeter.,

CAUTION

In Step p, Il the atlenuator has previously been
pushed all the way in, the peam current may
decregse as Ihe altenuator is pulled oul.
Should this occur, lock the atlenuator all the
way In and adjust ASR1 a3 in slep p.

p. Pull Ad attenuator out until de voltmeter peaks
then décrenses slightly, abaut 1 minor division of the
voltmeter, (this is the optimum beam current). Care
fully lock the set-screw, then adjust A4R1 cow for a do
voltmeter peak indication. This peak should be equal
to the maximum beam curvent previoushy measured
in this step.

q. To check for saturation, turp A4R] maximum cow,
then cw until the de voltmeter indicates a peak (see
Figure 5-10u),

t. Continoe turning AdR1 ow. The de voltmeter
indication will remnin the same, or decrease then
increase again to the peak lewvel of step p. This double
peaking indicates saturation.

5. If AdH1 is turmed further cw, the dec voltmeter
indication 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
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reset A4RL by tuming it full cow and then ew to the first
peak,

u. If the double peak (step p and r) 13 not evident
inot seturated), pull Ad attepusitor out slightly and
repeal sleps  and ¢ o(see Figure 5-110 I saturation
eannot be attained with the attenunator palled out all
the way, realign Ad Harmonic Generator as described
in Paragraph 6-147.

Figure 5-11. Hormonic Generator Assombiy Ad

CAVITY
TUNING
CONTROL

5-189. BEAM CURRENT RECORD. The Volimeter
pommection ussd in the previous adjustment procedure
(Harmmnie Gederntor Ad) will remain connected for
the Beam Current Hecord check. The “peak”, “Valley",
and "background” figures should be recorded and re
ferred to, nlong with the beam tube serial number,
ghould it be neceszary to contact Hewleti-Packard.
The guotient,

Peak Signal - Valley Signal
Hackground Signal

ig 8 good indicator on the beam tube's performance,
A value grester than | indicates thal the beam tube is
performing satisfactorily,



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

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

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

€. Adjust the OSC FREQUENCY COARSE to the first

minimum adjacent to the primary beam current peak.
Record this reading as the *“valley signal®.

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

e, Remove A4P2 on the bottom center of the instru-
ment deck from the Harmonic Generator Assembly.
Record the meter reading as the “background signal”.

f. Reconnect A4P2 to the Harmonic Generator
Assembly.

g. Disconnect thé voltmeter and adapter cable from
5061A.

h. Reconnect cable to A7J1 of AC Amplifier
Assembly.

5-190. PHASE MODULATION FREQUENCY
ADJUSTMENT.

a. Connect an Electronic Counter to the sweep test
output of Phase Detector Module A8J2 located on the
bottom front of the deck.

b. Adjust ASR10 MOD FREQ for 137 Hz t1 Hz on
the counter.

¢. Remove counter from ASJ2.

5-191. PHASE DETECTOR ZERQ ADJUSTMENTS.

a. Check that MOD switch on froni panel is OFF.

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

¢. Using adapter cables supplied, connect a dc
voltmeter to phase detector test output ABJ1.

d. Adjust AB8R39, Phase Detector Zero, for a voltage
reading of less than 1 mV.

e. Disconnect de voltmeter and adapter cable.

f. Leave the +18.7 Vdc lead (white-red) disconnected.
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5-192. OPERATIONAL AMPLIFIER ZERO
ADJUSTMENTS.

a. Set MODE switch to LOOP OPEN.

b. Disconnect 18.7V (W-R) lead from AC Amplifier
Assembly A7,

¢. Connect 3 clip leads as follows:
(1) TP1 and TP2
(2) TP3 and TP4
(3) TP5 and CONTROL test point on Al7 termi-
nal board assembly.

NOTE: Test points 1 through 5 are located on
bracket near front center of instrument
on bottom deck {next to C2).

d. Connect dc Voltmeter to rear panel CONTROL
connector. Set voltmeter so voltages below 5 MV may
be easily read.

e. Set MODE switch to LTC. Disconnect jumper
from TP5 and CONTROL test point on Al7 assembly.

f. Voltmeter indication may drift somewhat, Drift
should not exceed 1.2 MV /minute. Voltmeter indication
may be reset to approximately zero by momentarily
connecting jumper between R6 terminal and CONTROL
test point on A17. If drift is excessive check circuit
board in vicinity of ASU1 input for dirt or leakage paths.
If board is clean replace A91J1.

g. Momentarily reconnect clip lead between TP5
and CONTROL test point on Al7 terminal board
agsembly; this zeroes the integrator circuit. Now dis-
connect the clip lead. Also remove clip lead from between
TP1 and TP2.

h. Adjust ASR39 PHASE ZERC control so drift indi-
cation on dc voltmeter is minimized. After adjustment
is made, voltmeter may drift somewhat. Adjustment is
properly made if drift rate does not exceed 3.7 mV/
minute.

i. Reconnect clip lead between TP5 é.nd CONTROL
test point. Reconnect clip lead between TP1 and TP2.

J-  Set MODE switch to OPER.

k. Disconnect clip lead between TP5 and CONTROL
test point on Al7.

1. Voltmeter indication should drift less than
100 mV/minute. If this is exceeded, check circunit board
in vicinity of U2 input. If board is clean, replace U2
If repairs are made, repeat procedure starting at para-
graph 5-192(a).

m., Disconnect clip leads between TPl and TP2 and

TP3 and TP4. Reconnect W-R lead to AC Amplifier
Assembly A7.
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5-193. PHASE MODULATION AMPLITUDE
ADJUSTMENT.

a. Set 5061A controls as follows:

MOD ..o e e ON
MODE ........... ..o LOOP OPEN
OSC FREQUENCY X10 @ . ... ... ... ...... 260
CIRCUITCHECK ..................... BEAMI

b. Observe CIRCUIT CHECK meter indication and
adjust OSC FREQUENCY COARSE to the central peak
of atomic resonance.

c¢. Adjust OSC FREQUENCY X10-'* to 200. The
quartz oscillator is now offset by 50 parts in 10°.

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 con-
trol on front panel. it will be reset later.

e, Adjust MOD LEVEL A3R20 on Multiplier Assem-
bly A3 for maximum voltage on oscilloscope.

f.  Remove the oscilloscope connection from A7.J6.

5-194, PHASE MODULATION PHASE ADJUSTMENT.

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

MOD ... s ON
MODE .........c.c.coiiiiienn LOOP OPEN
OSC FREQUENCY X107 . ................. 200
CIRCUITCHECK ..................... BEAM I

bh. Using Micon-to-BNC cable provided, connect an
oscilloscope to ABJ1 on Phase Detector Agsembly AS.

c. Adjust ABR42 Mod Phase for the correct wave-
form as shown in Figure 5-8.

NOTE

K ABR42 has insufficient range, reverse the
positions of ABR34 and ABR35, located inside
the module, so that ABQS emitier is connected
to ASR35 and A8QY9 emitter is connected to
ABR34, Repeat step ¢.

d. Reset OSC FREQUENCY X107 to 250.

5-195. AC GAIN ADJUSTMENT.

a. Set H061A controls as follows:

MOD ... ON
MODE ...............coocill LCOP OPEN
OSC FREQUENCY X10-1¢ ... ............... 250
CIRCUITCHECK ..................... BEAM 1
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b. Tune OSC FREQUENCY COARSE control to
primary cesium resonance indicated on CIRCUIT
CHECK meter.

¢. Using the Micon-to-BNC adapter supplied, con-
nect DC Voltmeter to A8J1 located on Phase Detector
Assembly AS.

d. Carefully adjust OSC FREQUENCY COARSE
control for zero voltmeter indication. Some noise will
be present in meter indication. Make adjustment for
minimum meter indication.

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

f.  Adjust front panel LOOP GAIN control for +1.6
+(.15 Volts Voltmeter indication.

NOTE

AC Amplifier Assembly A7 GAIN awitch (A7S1)
position should be changed if LOOP GAIN
control range is insufficient to perform step 1.

g. Set 0OSC FREQUENCY X10-'* control to 300.
Voltmeter should indicate -1.6 £0.15 Volts. If not, repeat
steps a through g.

h. Set MODE switch to OPER. Voltmeter indication
should fall to zero, Thia verifies proper frequency con-
trol loop operation.

i. Set OSC FREQUENCY X10-!¢ to 250. Disconnect
Voltmeter and adapter cable.

5-196. BEAM I METER ADJUSTMENT.

a. Locate AC Amplifier Assembly A7 (Figure 8-3) and
disconnect A7J1. Front panel CIRCUIT CHECK meter
{switch set to BEAM I) should indicate zero. If not, adjust
AMPLIFIER BALANCE (A7R18 inside module} for zero
CIRCUIT CHECK meter indication. Reconnect A7J1.

b. With instrument operating and CONTINUOUS
OPERATION light on, set CIRCUIT CHECK switch to
BEAM 1. Adjust BEAM I METER adjust for 20 on CIR-
CUIT CHECK meter.

5-197. LOGIC CIRCUIT ADJUSTMENTS.

a. Check and set 5061 A front panel controls asindicated:

MOD ... ON
MODE ..., LOOP OPEN
OSC FREQUENCY X100 .................. 250
CIRCUIT CHECK ..................... BEAM I

b, Tune OSC FREQUENCY COARSE control to pri-
mary cesium resonance indicated on CIRCUIT
CHECK meter.

¢. Set MODE switch to OPER. Momentarily press
LOGIC RESET. CONTINUOUS OPERATION 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 Al4 and re-install using
22-pin extender board (HP Part No. 5060-7202) provided.
Be certain that Logic Assembly Al4 orientation is correct
before insertion.

e. Set CIRCUIT CHECK switch to 2ND HARMONIC,

f.  Adjust A14R1 (2ND HARM GAIN ADJ) for a CIR-
CUIT CHECK meter indication of 40,

g. Locate Oven Controller Assembly All and adjust
MASS SPECT control (A11R27) maximum counter-
clockwise,

h. Set front panel MOD switch to OFF.

i. Connect the common lead (-) of a DC Voltmeter to
chassis ground. With the positive (+) lead, measure A14Q9
and A14Q10 collector voltages.

j.  Adjust BAL control (A14R27) for equal voltages at
Al4Q9 and A14Q10 collectors £0.3 Volt. The voltageindica-
tions should be between +9 and +11 Vde.

k. Set front panel controls as indicated:

MOD ... .. ON
MODE ..., LOOP OPEN
CIRCUITCHECK ..................... BEAM I

l.  Adjust MASS SPECT control(A11R27) for maximuam
CIRCUIT CHECK meter indication.

m. Adjust OSC FREQUENCY COARSE control for
peak of cesium resonance observed on CIRCUIT
CHECK meter, Note meter reading.

n. Adjust MASS SPECT control (A11R27) for half
indication noted in step m.

o. Adjust OSC FREQUENCY COARSE control to the
adjacent secondary peak of cesium resonance observed
on CIRCUIT CHECK meter.

p. Adjust FUND GAIN ADJ (Al4R12) maximum
counterclockwise.

q. Connect a clip-lead from A14Q11 collector to ground.
Set MODE switch to OPER.

. 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.

s. 8Set MODE switch to LOOP QPEN. Adjust OSC
FREQUENCY COARSE control for peak of cesium reso-
nance observed on CIRCUIT CHECK meter.
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t. Adjust MASS SPECT control (A11R27) for maxi-
mum indication on CIRCUIT CHECK meter.

u. Set MODE switch to OPER. Wait 30 seconds.
Momentarily press LOGIC RESET button. CONTIN-
UOUS OPERATION light should come on and stay on.
Remove all test equipment and cables. Reinstall Al4.

5-198. C FIELD ADJUSTMENT.

a. Perform steps in Paragraph 3-14k, C Field

Adjustment.

b. Replace top and bottom covers. This completes
the cesium beam tube replacement procedure.

5-199. BUFFER AMPLIFIER ASSEMBLY A13

5-200. Normal Operation

5-201. Buffer Amplifier, A13, amplifies and distributes
the 5 MHz signal from Multiplier Assembly A3J3. One
output goes to Al Synthesizer Assembly. A dc signal is
sent, via A17 Terminal Board, to the CIRCUIT CHECK
Meter, 5 MHz position. The front and rear panel 5 MHz
outputs, also originate from Al3 Buffer Amplifiers.
The normal input level to A13J2 is about 1 Vrms (3 Volis
peak-to-peak) into 50-ohms. Qutput level at A13J3, J4
should be > 1 Vrms into 50 chms. The CIRCUIT CHECK
meter indication should be > 38 with the front and rear
panel BNC connectors unterminated.

5-202, Module Replacement
5-203. Replacement module needs no adjustment.

5-204. LOGIC ASSEMBLY A14

5-205. Normal Operation

5-206. This assembly controls front panel CONTINUOQUS
OPERATION and ALARM lights and also supplies a dc
signal through Terminal Board Assembly Al7 to front
panel CIRCUIT CHECK meter when CIRCUIT CHECK
switch is set to 2ND HARMONIC.

§-207. Operational Checks
5-208. Logic circuits may be easily checked for operation
by simulating various instrument faitures. 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 using 22-pin adapter board
(HP Part No. 5060-7202) supplied.

NOTE

Power need not be removed from the instru-
ment during logic assembly removal,
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b. With power applied to the instrument set front panel
controls as indicated:

MOD . .. . ON
MODE .. ..... ' ..ov... LOQP OPEN
0SC FREQUENCY X10-10 . . .. 250
CIRCUITCHECK . .......... BEAM |

¢. Adjust OSC FREQUENCY COARSE control for peak
cesium resonance indication on CIRCUIT CHECK meter.

d. Set MODE switch to OPER. Momentarily press
LOGIC RESET bution, CONTINUOUS OPERATION light
shoutd come on and stay on,

e. Set CIRCUIT CHECK switch to CONTROL. Care-
fully adjust OSC FREQUENCY CQARSE control for zero
CIRCUIT CHECK meter indication.

f. Connect shorting jumper between A14Q11 coltector
and ground.

g. Connect high impedance DC Voltmeter to A14CR15
anode.

h. Rapidly turn OSC FREQUENCY X 10-10 controi 1/2
turn clockwise.

i. ALARM light should turn on then off. DC Voltmeter
indication should rise to +5 Volts then decrease to normal.

j.  Set MODE switch to LOOP OPEN and CIRCUIT
CHECK switch to BEAM L

k. Adjust OSC FREQUENCY COARSE control to
an adjacent secondary peak indication on CIRCUIT
CHECK meter. Set MODE switch to OPER.

1. ALARM light should come on and stay on. DC
Voltmeter indication should rise to +5 Volts.

m. Remove shorting jumper from A14Q11 and dis-
connect DC Voltmeter.

n. Set MODE swiich to LOOP OPEN and OSC FRE-
QUENCY X10-1¢ control to 250.

0. Tune OSC FREQUENCY COARSE control for
peak cesium resonance indication on CIRCUIT CHECK
meter. Set MODE switch to OPER.

5-210. 2ND HARMONIC CHANNEL.

a. Connect high impedance DC Voltmeter to
Al4CR20 anode. Voltage indication should be zero or
very low +de.

b. Set front panel MOD switch to OFF. DC Volt-
meter should indicate +5.5 Volts. ALARM light should
turn on.

¢. Set front panel MOD switch to ON. ALARM
light should go off and DC Voltmeter indication should
return to normal, Disconnect Voltmeter.
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5-211. INTEGRATOR LIMIT CHECK.

a. Connect DC Voltmeter to CONTROL test point on
Terminal Board Assembly Al17.

b. Slowly adjust OSC FREQUENCY COARSE con-
trol clockwise until ALARM light comes on and stays
on. Voltmeter indication should be between -3.5 and
-6.5 Volts.

¢. Slowly adjust O0SC FREQUENCY COQARSE
control counterclockwise until 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 A14CR14
anode.

5-212. SYNTHESIZER CHECK.
a. Set MODE switch to LOOP OPEN.

b. Adjust OSC FREQUENCY COARSE control
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 Al3 (Figure
8.3). Disconnect Al13(J1}; CONTINUQUS OCPERA-
TION lamp should go off and voltmeter indication
should be greater than +5.5 Volts (ALAEM lamp may
come on). Reconnect A13J1. Disconnect Voltmeter.

5-213. Troubleshooting

5-214. Logic Assembly Al4 operational checks, wave-
forms and voltage levels given in Figure 8-27 are good
troubleshooting aids.

5-215. Module Replacement

5-216. When componenis are replaced or a new
module is instailed, adjustment procedure in Para-
graphs 5-195 through 5-197 should be performed.

5-217. POWER REGULATOR
ASSEMBLY Al5

5-218. Normal Operation
5-219. This assembly contains 5 functional circuits:

a. Standby Power Supply Gate
b. +18.7V Power Regulator
C Field Regulator

Ion Pump Current Monitor

i

e.  Electron Multiplier Regulator.



5-220. Operational Checks

5-221. POWER REGULATOR AND C FIELD
REGULATOR. The C Field conirol on instrument front
panel adjusts the C Field regulator. This regulates the
current to the beam tube C Field coil. Adjustment
procedure for the C FIELD control is outlined in Section
III, Operation. To perform the checks proceed as
follows:

a. Remove ALL instrument power.

b. Remove instrument bottom cover. Remove Regu-
lator 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 Regu-
lator board. Adjust A15R15 for a meter indication
of +18.7V. Disconnect Voltmeter.

e. Conneet Clipon DC Milliammeter probe to yel-
low wire conmected to A17(29) (Figure 8-4). The “C”
Field current should be between 10 mA and 256 mA.
Disconnect clip-on meter.

5-222. ION PUMP CURRENT MONITOR AND
ELECTRON MULTIPLIER REGULATOR. There are
no adjustments to these circuits. The current monitor
disables the +17.9 volts to the Cesium Oven Controller
when ion pump current exceeds 40 microamperes.
This same +17.9 is supplied to the electron multiplier
regulator thus disabling the -2500 Vde supply. Figure
8-31 shows the relationship beiween Power Regulator
Assembly Al5 and the +3500 and -2500 Vdc¢ power
supplies. The checks outlined below will verify proper
operation and should be performed after repair, replace-
ment, or when regulator circuit failure is suspected.

NOTE

When a defective A15 Assembly is replaced

with a new assembly, resistors R33 and R34

from the defective A15 Assembly must be

transterred to the new A15 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).
should be between +25 and +33 Vdc.

Voltage

b. Connect DC Voltmeter to A15(3). Voltage should
be between *18.4 and +19.0 Voltis,

¢. Connect DC Volimeter to A15(1). Voltage should
be greater than +1V,

d. Connect BC Voltmeter to Al5(4). Voltage should
be at at least +17.5 volts. This completes the circuit
checks. Disconnect all instrument power, remove ex-
tender board, reinstall A15. Connect power.
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WARNING

When installing or removing Power Regulator
Assembly A15, ALL instrument power MUST
be removed. If Standby Power Supply Option
002 jis installed, press battery disconnect
switch S8 (Figure 8-4) after removing exter-
nal power.

5-224. MODULE REPLACEMENT

5-225. If a new AlbH Assembly is to be instailled, per-
form the following steps.

a. Before installing new Al5 Assembly, remove
AI5R19, R21, R33 and R34 from the old A15 Assembly.
Install these parts in the same locations on the new AlS
Assembly.

b. Install new AlS in 5061A and restore power,
Allow about one hour warmup.

¢. Connect DC Voltmeter to A15(15). Adjust A15R15
for a reading of 18.7V dc.

d. Measure voltage at A19%(4). This voltage should
measure 1/10,000 of the ELECTRON MULTIPLIER
voltage given on the Cesium Beam Tube label. Typical
voltage measured at this test point is -0.2V indicating
an electron multiplier voltage of -2000 volts. If Electron
Multiplier voltage is off by more than 100 volts perform
the procedure of paragraph 5-186.

e. Reset Cfield using procedure of paragraph 3-14k.
When adjustments is completed C-field dial must read
between 400 and 600. If it does not, change value of
Al15R19 (and A15R21 if necessary) until C-field dial
reads within this range.

5-226. TERMINAL BOARD ASSEMBLY A17

5-227. This assembly contains no active components.
All front panel CIRCUIT CHECK meter resistors are
on this assembly. Nine test points and Standby Power
Supply Option 002 fuse F2 are also on the terminal
board. Figure 8-30 (A17 schematic and component loca-
tor} 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 Field”

TP4 “25 to 33 Volts”
TP5 “+18.7V"”

TP6 “+1B.7 V(A)”
TP7 “Synth”

TP8 “+18.7 V(D)”
TP9 “F1”
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+3500 VDC POWER SUPPLY
ASSEMBLY A18

5-228.

5-229, Power supply components are contained in a
hermetically sealed unit and are net accesible for
repair or replacement. When trouble occurs in +3500
Vdc circuits, power is automatically removed from
Cesium Oven Controller Assembly All and the electron
multiplier. The following procedure will check AlS
circuit operation. If this procedure indicates a failure,
remove module assembly and ship to nearest Hewlett-
Packard Sales and Service office (see list at back of this
manual),

5-230. Operational Check
a. With instrument power on, remave top cover.
b. Set front panel MODE awitch to LOOP OPEN.

¢. Set CIRCUIT CHECK switch to ION PUMP 1
CIRCUIT CHECK meter should indicate less than two
minor divisions (after normal warmup) for normal
operation.

d. Connect high voltage probe to Electronic Volt-
meter. Set Voltmeter to measure +100V and connect
Voltmeter common (-} to instrument chassis. Turn on
Voltmeter and let warm up for normal operation.

e. Disconnect ALL instrument power.

f Locate large red wire coming from beam tube
and connecting to +3500V receptacle on instrument
chassis. Disconnect thia wire from +3500V receptacle
P4,

g. Connect instrument power.

h. Carefully contact the center conductor of chassis
receptacle P4 with the High Voltage Probe. Voltmeter
should indicate greater than 30{3000) Volts for normal
operation.

i. Disconnect ALL instrument power. Disconnect
Voltmeter. Re-connect wire removed in step f. This
completes operational check.

§-231. Module Replacement

5-232. No adjustments are necessary when module
is replaced.

-2500 VDC POWER SUPPLY
ASSEMBLY A19

5-233.

5-234. The power supply components are contained
in a hermetically sealed unit and are not accessible
for repair or replacement. This supply is for the electron
multiplier inside the cesium beam tube. Resistors
A15R30 and A15R31 are selected o establish the cor-
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rect -2500V power supply output voltage for a specific
beam tube. Power Repulator Assembly AlS circuits
control the ~-2500 volt supply, therefore, they can pre-
vent a -2500 volt cutput. The following operational
check procedure should determine if the -2500 wvolt
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).

5-235. Operational Check
a. With instrument power on, remove bottom covers.
b. Set Front panel MODE switch to LOOP OPEN.

e. Set CIRCUIT CHECK switch to ION PUMP I
CIRCUIT CHECK meter should indicate less than two
minor divisions (after normal warmup) for normal
operation.

d. Set DC Voltmeter to measure -0.3 Vde. Connect
common (-) Voltmeter lead to instrument chassis. Con-
nect the positive (+) lead to -2500 Vdec Power Supply
Assembly Al19(3). This test point is located at the bot-
tom, center front of the instrument deck.

NOTE

An internal resistive 10,000:1 divider allows
measurement of this vollage with a standard
Voltmeter.

5-236. Voltmeter should indicate electron multiplier
voltage P+50V) called out on beam tube decal. If voltage
is incorrect, A15R30 and A15R31 should be adjusted as
outlined in Paragraph 5-186.

NOTE

When adjusting A15R30 and A15R31, care
should be taken to make the adjustment very
carefully since a 1% change in electron multi-
plier voltage will cause a 9% change in beam
current,

5-237. Since Al9 is conirolled by a feedback loop
starting at A19(4), through a 55 Megohm resistor string
in the beam tube, ending at Al5(6), an open circuit
or poor connection in thig loop will cause incorrect
module output.

5-238. Module Replacement

5-239. If assembly Al19 is replaced, A15R30 and
A15R31 must be adjusted {see Paragraph 5-186).



5-240. DIGITAL DIVIDER ASSEMBLY A5
(Option 001)

5-241. Normal Operation

5-242. Digital divider circuits provide one pulse-per-
second output ticks available at front and rear panel
1 PPS BNC output jacks. The divider drive is an inter-
nally connected 1 MHz signal from Frequency Divider
Asgembly A6. Option 001 circuwits also provide drive for
front panel digital clock.

5-243. Operational Check

5-244, Complete operational check is given in Table
5-2, items 4 and 5.

5-245. Troubleshooting

5-246. The entire digital divider assembly may be re-
moved and re-connected for troubleshooting. Extender
board (HP Part No. 05061-6073) furnished, makes cir-
cuit board components available for testing.

5-247. Digital divider power supply common is iso-
lated from instrument common. To observe waveforms
and measure divider voltages, divider common may be
connected to instrument common for troubleshooting
with no adverse effect. However, this connection must
be removed when divider is re-assembled.

5-248. Each circuit board inputs and outputs are avail-
able on interconnection board assembly A5A5. Thus
trouble may be isolated te one specific board assembly
before disassembling the entire unit. Tables 5-7 and
5-8, and Figures 8-13, 8-14, 8-15, and 8-16 provide
troubleshooting information.

5-249, Periodic adjustments to divider circuits are not
necessary. When adjustable components or components
related to adjustable components are replaced, the fol-
lowing adjustments should be made.

a. ABA2T1 Adjustment. With instrument in normal
operation (frequency divider on) connect RMS Volt-
meter to ABDAZT1 secondary (Figure 8-15). Adjust
ABA2T1 for maximum voltage indication on Volimeter.

b. A5A2C9 Adjustment. With instrument in normal
operation {frequency divider on) connect Oscilloscope to
A5A2Q6 collector (Figure 8-15). Adjust ABA2CY for
most symmetrical square wave observed on oscilloscope.

c. ABA2C10 Adjustment. With instrument in normal
operation (frequency dividers on) set TIME DELAY
thumbwheel switch to “000000” and 0-1 usec TIME
DELAY adjust to max. ew, Externally synchronize digi-
tal divider circuits (Paragraph 3-18). Using an Oscille-
scope, compare external synchronization pulse with
1 PPS output pulse. Adjust ASA2C10 for 10 psec 1 PPS
delay +1 pusec.
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Table 5-7. Troubleshooting Table

Trouble Check

Will not synchronize
to external pulse.

Check external pulse
characteristics (Table 1-1).
Check syng circuitry ASA2
(Q3,IC1, Q5, and Q7).

Incorrect output
pulse shape.

Check output circuits
ASA4(IC1, Q1), ASAL
(Q7 and Q10j, and 13.3V
supply (AS5A1).

TIME DELAY switch
does not affect output
pulse time delay.

Check each switch position
(Table 5-2, Item 4). If
symptom is in only 1 or 2
switch positions, check
preset circuitry associated
with those positions includ-
ing preset coupling diodes
and the associated decade.

If symptoms are present
regardless of thumbwheel
settings, refer to Table 5-8.

If output stops only when
thumbwheel switch setting
i5 **999999" trouble is
probably in A5A3(IC13,
IC12B, or IC2D).

d. ABAIR13 Adjusiment. With instrument power
connected, connect DC Voltmeter across ASA1CL7.
Adjust A5A1R13 for +4.2V 0.1V Volimeter indication.

5-250. Module Replacement

5-251. Neo adjustments required when Digital Divider
Assembly or circuit board assemblies are replaced.

5-252. STANDBY POWER SUPPLY
{Option 002)

5-253. Normal Operation

5.254. Standby battery BT1 provides 30 minutes of
de power should instrument external oeprating supplies
fail. If standby power is used, and ac line power re-
turned, Battery Charger Assembly A2 charges the
standby battery for the correct pericd determined by
battery use time.

5-255. Operational Check and Troubleshooting
5-256. All instrument operating power must be re-
moved before removing Battery Charger Assembly A2

from the instrument. The following checks should be
performed enly if trouble is suspected in the circuits.
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5-257. Assembly Removal and Replacement

5-258. REMOVAL. To remove Baitery Charger Assem-
bly A2 proceed as follows:

a. Remove instrument bottom cover.

b. Remove instrument external ac power then press
battery disconnect switch S8 (Figure 8-4).

¢. Remove battery charger board A2 (Figure 8-3).

NOTE

Instrument may be operated with Battery
Charger Assembly A2 removed.

5-259. REPLACEMENT. To replace the assembly
proceed as follows:

a. Measure resistance between AZ2(1) and AZ(2).
If open, proceed to step c.

b. If short {relay A2KI closed), connect the positive
{+) lead of a DC Power Supply to A2(1). Connect the
common {-) lead to A2Q20 collector. Adjust Power Sup-
ply for +18.7 Volts. This will open the relay.

¢. The assembly may now be reinstalled in the
instrutnent. If checks and measurements are to be made,
re-connect the cirenit board through extender board
(HP Part No. 05060-7202) provided.

5-260. Internal Batlery and Battery Circuit Checks

a. Disconnect ALL external instrument power, Front
panel BATTERY light should flash on/off and instru-
ment should remain operational on internal standby
battery. If internal battery does not take over instrument
operation, check battery condition and standby power
supply gate circuit on Power Regulator Assembly Alb.
If front panel BATTERY light does not flash, check DS3
lamp then voltage at A2IC4(1). This voltage should be
about 0 Vde. If voltage is correct, most probable trouble
is battery light control circuit (A2IC4, IC6, Q25, and
Q26).

b. Allow instrument to operate on internal standby
battery until protective relay A2K1 opens battery cir-
cuit. This should occur when battery voltage reaches
between +23 and +21 Volts. Battery should supply power
for at least 1/2 hour. If battery does not supply power for
30 minutes, step ¢ should be performed to recondition
battery.

NOTE

When insirument has been operated with
internal standby battery on “irickle” charge
for long periods of time (BATTERY light off),
steps b and ¢ may have o be performed
soveral times to completely recondition the
battery. If battery will not provide power for
1/2 hour after 4 reconditioning cycles (steps b
and c¢), and charging current and charging
time are correct {steps ¢ and d}, replace hattery.
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¢. Reconnect instrument ac power. BATTERY
light should come on and stay on for 18 to 21 hours
“fast” charge time. Battery charging circuits should
return to “trickle” charge and BATTERY light should
go off at the conclusion of this period.

d. During “fast” charge cycle, connect Clip-on
Milliammeter to either internal battery Iread. “Fast”
charge current should be 250 30 mA.

e. During “trickle” charge mode, connect Clip-on
Milliammeter to either internal lead. “Trickle” charge
current should be between 25 and 55 mA.

5-261. “Fast” charge rate is controlled by AZ2R19.
Adjustment range, for this resistor, is 1K to 3K ohms.
“Fast” charge mode is turned on by an “L"” signal at
A2Q15 colletor (+0.5V or less). Transistor A2Q15 is
turned on by an “H” (about +2.5V) resulting from out of
coincidence between A2IC2 and AZ2IC5. If the correct
aignal is not present at A2IC7(8), perform the following
checks in the order given: 1) Reset/Preset (Paragraph
5-265), 2) Logic Comparator (Paragraph 5-267), and
3) Decades (Paragraph 5-269).

5-262. Incorrect “fast” charge time can be caused
by troubles in timing oscillator, decades, or logic com-
parator. To isolate the trouble circuit, perform following
checks in order given: 1) Timing Oscillator (Paragraph

5-263. With internal battery charged and instrument
operating on external ac line power, disconnect ac
power to instrument for 15 minutes, then reconnect.
Battery should “fast” charge for 4 to 8 hours as indi-
cated by BATTERY light. If charge time is incorrect,
perform following checks in order given: 1) Reset
(Paragraph 5-267), 2) Timing Oscillator (Paragraph
5-268), 3) Logic Comparator (Paragraph 5-269}, and
4) Decades (Paragraph 5-271).

5-264. Circuit Tests

5-265. These tests will check individual circuits on
Battery Charger Assembly AZ. If failure is indicated in
a circuit, repair circuit and perform battery charger
operational check.

5-266. RESET TEST. With external ac power con-
nected perform the following test:

a. Set Oscilloscope to trigger on a negative pulse
and connect vertical channel to A2IC7(1).

b. Momentarily ground A2TPA4.
¢. Momentarily grund A2TP5 and observe Oscillo-

scope display. Should be negative 4 usec wide, 4 Volt
pulse.
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5-267. RESET/PRESET TEST. With external ac
power connected perform the following tests:

a. Connect DC Voltmeter, set to measure +3 Volis,
to A2TP6.

b. Disconnect AC power and press battery disconnect
switch S8.

¢. Reconnect AC power. Voltage should rise to 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 Volt-
meter connected to A2ZTP5. When AC power is restored,
voltage should remain low for about 1.5 to 3 seconds
then rise to +5V. If correct indication is noted in this
step but not in step ¢, NAND gate IC7 is probable
trouble. If incorrect indication is noted in this step,
troubleshoot reset relaxation oscillator.

e. Connect DC Voltmeter to A2TP4.

f. Disconnect AC power and press battery dis-
connect switch S8.

g. Reconnect AC power. Voltmeter should indicate
“L” for about 4 to 6 seconds then rise to about +4.5V.
Failure of this test indicates possible troulble in preset
relaxation oscillator circuit. Check diodes A2CR14,
CR15, and CR16.

5-268. TIMING OSCILLATOR TEST. With external
ac power connected perform the following test:

a, Connect shorting jumper between A2QI15 col-
lector and ground. This turns on the timing oscillator.

b. Connect 15K ohm resistor between A2TPl1 and
A2TP2. This speeds up the timing oscillator frequency
for oscilloscope viewing.

c. Connect Oscilloscope to A2Q8 collector. Wave-
form should be similar to Figure 8-10, (1).

d. Remove ac line power and observe waveform at
A2Q12 collector. Should be negative, 1V p-p, 1 pulse-
per-13 sec, 40 msec pulse width.

e, Restore ac line power and measure de voltage
at A2Q12 collector. Should be less than 0.5V.

f Remove 15K ohm resistor between A2TP1 and
A2TP2 and replace with 150K ohm resistor.

g. Connect Electronic Counter, set to measure period,
to A2Q18 collector. Period should be between 170 and
230 seconds. If period is incorrect, adjust A2R16 for
correct period.

h. Remove short from A2Q15 and the 150K ohm
resistor from A2TP1-TP2, and disconnect Counter.
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5-269. LOGIC COMPARATOR TEST. With external
ac line power connected, internal battery fully charged,
perform the following test:

NOTE

This test is made by forcing A21C2 and A2IC5
into specific states (Tabie 5-9) and monitoring
resulting loglc comparator output, A21C7(8),
at A2Q15 collector.

a. Connect shorting jumper between A2Q5 col-
lector and ground. This turns off the timing oscillator.

b. Connect DC Voltmeter, set to indicate 3V, to
A2Q15 collector.

¢. Connect shorting jumper between AZTP6 and
ground.

d. Force all decade outputs to their “H” (greater
than +1.5V) state by:

(1} Removing short from A2TPS6.
{2) Momentarily shorting A2TP5 to ground.

{(3) Reconnecting short between AZ2TP6 and
ground.

NOTE

Step d reseis ALL decades to zero. Therefore,
pertorm this step betore forcing in “L” siates
described in step e.

e. Using Table 5-9, force specific terminals of A2IC2
and AZIC5 “L” while observing Voltmeter connected
in step b. Voltmeter indication should agree with Table
5-9,

NOTE

To force desired decade output to “L” (less
than +0.5V) siate, momentarily short that
output to ground. Decade oculpuls are most
easily reached ait coupling dlode {A2CR20
through A2CR23 and A2CR25 through A2CR28)
cathode 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 gate or inverter is mai-
functioning.
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5-267. RESET/PRESET TEST. With external ac
power connected perform the following tests:

a. Connect DC Voltmeter, set to measure +3 Volis,
to A2TP6.

b. Disconnect AC power and press battery disconnect
switch S8.

¢. Reconnect AC power. Voltage should rise to 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 Volt-
meter connected to A2ZTP5. When AC power is restored,
voltage should remain low for about 1.5 to 3 seconds
then rise to +5V. If correct indication is noted in this
step but not in step ¢, NAND gate IC7 is probable
trouble. If incorrect indication is noted in this step,
troubleshoot reset relaxation oscillator.

e. Connect DC Voltmeter to A2TP4.

f. Disconnect AC power and press battery dis-
connect switch S8.

g. Reconnect AC power. Voltmeter should indicate
“L” for about 4 to 6 seconds then rise to about +4.5V.
Failure of this test indicates possible troulble in preset
relaxation oscillator circuit. Check diodes A2CR14,
CR15, and CR16.

5-268. TIMING OSCILLATOR TEST. With external
ac power connected perform the following test:

a, Connect shorting jumper between A2QI15 col-
lector and ground. This turns on the timing oscillator.

b. Connect 15K ohm resistor between A2TPl1 and
A2TP2. This speeds up the timing oscillator frequency
for oscilloscope viewing.

c. Connect Oscilloscope to A2Q8 collector. Wave-
form should be similar to Figure 8-10, (1).

d. Remove ac line power and observe waveform at
A2Q12 collector. Should be negative, 1V p-p, 1 pulse-
per-13 sec, 40 msec pulse width.

e, Restore ac line power and measure de voltage
at A2Q12 collector. Should be less than 0.5V.

f Remove 15K ohm resistor between A2TP1 and
A2TP2 and replace with 150K ohm resistor.

g. Connect Electronic Counter, set to measure period,
to A2Q18 collector. Period should be between 170 and
230 seconds. If period is incorrect, adjust A2R16 for
correct period.

h. Remove short from A2Q15 and the 150K ohm
resistor from A2TP1-TP2, and disconnect Counter.
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5-269. LOGIC COMPARATOR TEST. With external
ac line power connected, internal battery fully charged,
perform the following test:

NOTE

This test is made by forcing A21C2 and A2IC5
into specific states (Tabie 5-9) and monitoring
resulting loglc comparator output, A21C7(8),
at A2Q15 collector.

a. Connect shorting jumper between A2Q5 col-
lector and ground. This turns off the timing oscillator.

b. Connect DC Voltmeter, set to indicate 3V, to
A2Q15 collector.

¢. Connect shorting jumper between AZTP6 and
ground.

d. Force all decade outputs to their “H” (greater
than +1.5V) state by:

(1} Removing short from A2TPS6.
{2) Momentarily shorting A2TP5 to ground.

{(3) Reconnecting short between AZ2TP6 and
ground.

NOTE

Step d reseis ALL decades to zero. Therefore,
pertorm this step betore forcing in “L” siates
described in step e.

e. Using Table 5-9, force specific terminals of A2IC2
and AZIC5 “L” while observing Voltmeter connected
in step b. Voltmeter indication should agree with Table
5-9,

NOTE

To force desired decade output to “L” (less
than +0.5V) siate, momentarily short that
output to ground. Decade oculpuls are most
easily reached ait coupling dlode {A2CR20
through A2CR23 and A2CR25 through A2CR28)
cathode 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 gate or inverter is mai-
functioning.



Table 5-9. Logic Comparator Logic Check

A2IC2 Terminal A2ICS Terminat AZ2Q15(c)
H==+]V

6 7 8 1 6 7 8 1 L =+5V

H H H H| H H H H H

L H H H H H H H L

L H H H| L H H H H

H H H H| L H H H L

H L H H|(H H H H L

H L H H|H L H H H

H H H H| H L H H L

H H L H|H H H H L

H H L H|H H L H H

H H H H|H H L H L

H H H L|H H H H L

H H H L|H H H L H

H H H H| H H H L L

5-270, POWER-LOSS ONE-SHOT TEST. With exter-
nal ac line power connected, perform ihe following test:

a. Connect Oscilloscope to A2Q6 collector.

b. Disconnect instrument AC line power. Qscillo-
scope waveform should be negative 3 Velt p-p, 15 msec
pitlse.

5-271. DECADE TESTS.

Counting. With external ac line power connected, per-
form the following test:

a. Connect shorting jumper between A2Q5 coliector
and ground.

b. Connect shorting jumper between A2TP6 and
ground.

¢. Connect 10K ohm resistor between +18.7 Volt
supply and positive (+) side of A2C7. This increases
A2Q13 output frequency.

d. Connect one Dual Channel Oscilloscope input
to positive (+) side of A2C7. Connect other Oscilloscope
input to A2CR23 cathode. Set Oscilloscope A2C7 input
to 2 V/em and A2CR23 input to 0.5 V/em.
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Figure 5-12. Battery Charger Counting Waveform
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e. Remove AC line power. Oscilloscope waveforms
should be similar to Figure 5-12.

f.  Re-connect ac line power.

g. Remove Oscilloscope connection at A2CR23
and connect to A2IC(1). Note t in Figure 5-12.

h. Remove Oscilloscope connection at A2IC(1) and
connect to AZICH{1). This period should be 10 times
that noted in step g.

1. Remove short from A2TP6, 10K ohm resistor
installed in step ¢, and Oscilloscope connections.

Reset. With external ac line power connected and
shorting jumper between A2Q5 collector and ground,
perform the following test:

a. Commect DC Voltmeter to IC2(8). If voltage is
“L"” (< +0.5V) go to step b. If “H” (about +1.5V), momen-
tarily short IC2(8) to ground. This will cause “H” state
to go 1] ”.

b. Momentarily short A2ZTP5 to ground. Voltmeter
indication should go from “L” to “H”. If decade does not
respond, connect DC Voltmeter to decade reset ter-
minal (pin 2). Voltage at this point should be “L".

¢. Momentarily short A2TP5 to ground. Voltmeter
indication should go from “L” to “H”. If this does not
occur; check NAND gate A2ICY. If A2ICY is operating
correctly, A2IC2 is not resetting.

d. Repeat steps a, b, and ¢ for A2IC3(8) and A2IC5(8).
5-272. Module Replacement

5-273. No adjustments required when Battery Charger
Assembly A2 is replaced.

5-274. CLOCK DISPLAY ASSEMBLY A16
5-275. General

5-276. The A16 LED Clock Display Assembly has no
adjustments and requires no periodic maintenance. Should
repair be necessary, the unit may be removed and operated
on the bench while remaining connected to the instrument.
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When operating in this manner, however, the Clock Dis-
play chassis or circuit common must be connected to the
instrument chassis with a CLIP LEAD ORJUMPER WIRE.
The following paragraphs describe assembly removal,
fault finding procedures for the clock system, and trouble-
shooting information for the individual cireuits.

5-277. Repalirs

5-278. Before attempting repairs, perform the following
procedures:

NOTE

Maost of the circuits on the 50 Hz LOGIC and
CLOCK DISPLAY assemblies are CMOS. Use
high impedance test equipment when checking
slgnals. Precautions should be taken when
removing or replacing these circuits 1o prevent
damage from static charges.

a. Momentarily set front panel DIVIDER MODE
switch to START.

b. Check CIRCUIT CHECK meter in 1 MHz position
for reading of approximately 40. If reading not present,
troubleshoot A6 assembly.

¢. Check front panel 1 PPS output. If not present,
troubleshoot A5 assemnbly.

d. If the display is not lit, press STANDBY DISPLAY
switch. If display lights and operates normally, the instru-
ment is not operating from AC power. This condition is
normal. If the display does not light when the STANDBY
DISPLAY switch is pressed, perform troubleshooting
procedures (paragraph 5-281}.

e, Read LED Clock Display Theory of Operation
{paragraph 4-252).

5-279. A16 Assembly Removal

5-280. Prior to removing or reinstalling the Clock Dis-
play, turn off all operating power, Wire and cable length
to the clock panel or clock rear board is sufficient to per-
mit removal of the clock without disconnecting these
wires or the cable. Place the clock on a pad or cloth to
minimize scratch damage or shorting of circuit traces.
Then, proceed as follows:

a. Turn off all operating power.

b. Remove the instrument top cover. In Option 002
and 003 disable the internal standby battery.

¢. Use a 5/16" spintype wrench and remove two
5/16" nuts which secure the clock to the instrument front
panel. Retain the nuts for reinstallation. The bottom of
the clock is secured in place by a ball-stud fastener which
does not need to be removed.
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d. Press firmly at the bottom-rear then at the top-rear
of the clock until it is loose.

e. Carefully remove the clock. Gently pull the con-
nected wirea and cable forward and set the clock on the
work surface.

£ Before applying operating power ensure that the
exposed LED Clock hoards and wires are not in contact
with any metal objects or surfaces. Apply operating power.

g. To reinstall the Clock Display, turn off all operat-
ing power. In Option 002 and 003, disable the internal
standby battery.

h. Perform steps b to e in reverse order. (See Note)
NOTE

While installing the clock inte the instrument
front panel, check that wires are not pinched
by screws or metal work, Position the wires for
a neat appearance after installation,

i. When clock is reinstalled, apply power and set time
as described in paragraph 3-26.

5-281. Troubleshooting

5-282. General

5-283. Procedures in this section describe fault isocla-
tion to the circuit board level, disassembly of the clock,
and troubleshooting information for each of the three
circuits.

5-284. Clock System Troubleshooting

5-285. To perform the following tests, remove the clock
from the instrument and connect as described in Al6
ASSEMBLY REMOVAL (paragraph 5-279).

5-286. A16A1 Power Supply Check

NOTE
All voltages measured with respect to instru-

ment chassis.

a. Measure voltages indicated below. Be sure clock
chassis is grounded to instrument chassis.

VOLTAGE LOCATION
+2614V de Al6A1(3)
+12:2Vde AlBAL(R)
+5 1.5V dc Al6A1(4)

—



b. If the +26 or +12 volt supplies are out of tolerance,
troubleshoot the source of these voltages. If the +5V
supply is out of tolerance, remove the A16A2 Assembly
and measure the voltage again. If voltage now is correct,
go to step b(2).

{1) If voltage remains out of tolerance, trouble-
shoot A16A1, 5V regulator assembly.

(2) If voltage is now correct it indicates a short
or low impedance on 5V line or defective current-
limit circuit; troubleshoot 5V line and circuits
on Al6AZ2 which use 5V. If these are OK, check
current-limit circuit of A16A1.

NOTE

An external 5V can be used in place of A16A1
output.

¢. Check for +1V, 150 nsee, 1 PPS signal at A16A1(W).
Be sure Clock Display chassis is grounded to instrument
chassis. If pulse not present, troubleshoot A5 Digital
Divider Assembly.

d. Check for 12V, .3 ms, 1 PPS signal at AL6AL(5).
If incorrect or not present, check circuit of A16A1UL,
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5-287. A16A3 Clock Display Check

a. If display is not lit go directly to “Display Not Lit"
step b. If display is lit but not functioning correctly,
proceed as follows:

(1) Check for 1 PPS signal at A16A2U1(19). It
should be as shown on schematic. If not, trouble-
shoot Driver Circuit of A16A1U2,

(2) Check operation of digit and segment drivers
U2, U3 and Q1 thru 6. If these check OK, replace
Ul. See Note 4 on figure 8-29 for typical waveform.

Bisplay Not Lit

{1 Check voltage at Al18A2(4). It should be
5V +5V dc. If incorrect, troubleshoot circuit of
AlsA2U1.

(2) Check +12V input at A18A3(5). It should be the
same as measured at “R” terminal on AI16Al.
If not, check continuity of +12V line from Al6A1l
to A16A2.

(3) Substitute a new LED in one of the display
positions,

(4) Trouble is in A16A2U1, 2, or 3. Check for
switching waveforms at Ul (6-12) and (21-26).
Check for switching waveforms at U2 and U3
outputs. See Figure 8-29 for typical waveforms.
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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 6-3

(Option 001) 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:

a, Description of part (see abbreviations below).

6-4. ORDERING INFORMATION

6-35. 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.

6-6,

b, Typical manufacturer of the part in a five-digit code; a.
see list of manufacturers in Table 64,

b.

c. Manufacturer’s part number, .

d. Total quantity used in the instrument (Qty column). d.

To obtain a part that is not listed, include:

Instrument model number,

Instrument serial number,

Description of the part.

Function and location of the part,

AFC

BFO

EH
BP
BRE
BWO

COW
CER
CMG

COM

cp
CRT
Cw

DR

EXT
F
FH

FXD
G
GE
GL
GRD

AMPL

BE CU

COEF

COMP
COMPL
CONN

DEPC

ELECT
ENCAP

FILH

nnonokonom

oo [T [T

Wuononnnm

won

W

non

nonom

[T

woaonow

01184-14

assembly

motor

battery

capacitor

coupler

diode

delay line

device signaling (lamp)
misc electronic part

amperes
automatic frequency control
amplifier

beat {requency oscillator
berylliom copper

binder head

bandpass

brass

backward wave oscillator

counter»clockwise
ceramic

cabinot mount only
coelficient
common
composition
complete
connector
cadmjum plate
cathode-ray lube
clockwise

deposited carbon
drive

electrolytic
encapsulated
external
farads

flat head
ftllister head
fixed

giga (10%)
germaniom
glass
ground{ed)

[l R |
b ag

zE
-

IMPG
INCD
MNCL

INT

LM
LK WASH
LOG

LPF

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM

MOS

MTG

MY

N/C

N1 PL

BEorow oo oo

K oroaowow

[ TR VI 1

1

REFERENCE DESIGNATORS

[use MP =
filter r =
integrated circuit Q =
jack R =
relay RT =
induetor 5 =
loud speaker T =
meter B =
mictraphone TP =
ABBREVIATIONS
henries N/O =
hardware NOM =
hexagonal NPO =
mersury
hour{s)
hertz NPN
intermediate freq MRFR =
impregnated
incandescent MER =
includeds)
ingulation(ed) OBD -
internal oH .
kile = 1960 X =
1eft hand P =
linear taper PC =
lock washer PF =
legarithmic taper
low pass [lter PH BRZ =
PHL =
milli = 10-3 PI¥ =
meg = 10! PNP =
metal film
metallic oxde PO =
manufacturer POLY =
mega heriz PORC =
minjature POS =
nomEeRtary POT =
metal ozide substrate FP =
mounking PT =
Ymylar* WV =
nano (10-% RECT =
normally closed RF =
neon RH =

nickel plate

mechanical part
plug

transistor
resistor
thermistor
Ewilch
transformer
terminal board
test point

normally open
nominal

negative positive zero
(zero temperature
coefllcien)
negatlve-positive-
negative

nol recommended for
field repiacement
notl separately
replaceable

order by description
oval head
oxide

peak

printed circuit
picofarads = 14+
farads

phosphor bronze
Phillips

peak inverse voltage
positive-negative-
positive

part of

polystyrene
porcelain
position(s)
polentiometer
peak-to-peak

paint

peak working voltage

rectilier

radiv frequency
round head or
right hand

S Y —

RMO
RMS
RWYV

8-B
SCR
SE
SECT
SEMICON
81
SIL
5L
SPG
SPL
88T
SR
STL

TA
TD
TGL-
THD
TI
TOL
TRIM
TWT

u

VAR
YDCW

W

WIV

W0

H I h

Wouou oy

U TR}

inlegrated circuil
vacuum, tube, neon
bulb, photocell, etc.
vellage regulator
cable

socket

crystal

iuned cavity,
network

rack mount only
roct-mean square
reverse working
voltage

slow-blow
SCrew
selenium
section{s}
semiconductor
silicon

silver

slide

spring

special
stainless steel
split ring
steel

tantalum

time delay

toggle

thread

titanium

telerance

trimmer

traveling wave tube

micro = 10-8

variable
de working volts

with

watts

working inverse
voltage
wirawound
without
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Figure 6-1. Cabinet Parts

Item Description HP Part No.
l Frame Assembly 5060-0736
2 Cover: Top 05061-2041
3 Bottom Cover Assembly 5060-0755
4 Panel: Front 05061-0015
5 Panel: Rear 05061-0016
6 Cover: Side 5000-0747
7 Retainer-Handle Assembly 5060-0765
8 Handle Assembly: Side 5060-0763
9 Foot Assembly: FM 5060-0767
10 Plate: Fluted Aluminum 5000-0053
11 Kit: Rack Mount 5060-0777

6-2
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Table 6-1. Replaceable Parts, 5061 A W/O Option

__ Mir

~— Reference o pary Number| Qty Description Mfr Part Number
Designation Code
a1 05061-6097 1 MODULE ASSY: SYNTHESIZER, SERIES 1724 28480 08061-6097
a1 05061~0053 i CHASSIS:SYNTHESIZER 28480 aS061-0053
MIsc 05041-2003 2 PLATEZEND 28480 05061-2003
FaRTs 050610054 1 COVERISYNTHESLZER 28480 05061-0054

05061-200% 1 PLATEZEND 28480 05061-2005

AlJL 1250-0258 33 JACK:COAKIAL 50<0HM SUB=MINAT CHASSIS L5558 9za7
AlJi 0340-011% 13 INSULATED FEED THRU:TEFLGN 98291 FT-SM-023-P20
A2 1250-0258 JACK:COAXIAL 5G=0OMM SUB-MINAT CHASSIS 15558 9287
A1J2 0340-0119 INSULATED FEED THRUSVEFLON 98291 FT-SH-023-P20
AL1S3 1250-0254 JACKICOAXIAL 50=0HM SUB-HINAT CHASSIS 15588 .| 9287
4143 0340-0119 INSULATED FEED THRUSVEFLON 96291 FT=5M=023-P20
AlAl 05061-6058 1 BOARD ASSY: SYNTHESIZER, SERIES 1724 28480 05061-6098
ALAL MISC PARTS | 0340-003% 22 INSULATOR ! BUSHING 28480 Q340-0039
ALAL MISC PARTS | ©340-0162 1 INSULATOR:TSTR FOR TO-66 13103 40340-0162-1
ALALCY 0160-0127 22 C:FXD CER 1.0 UF 20% 25¥DCwW SHZE8% 5£13C5-CHL
ATRIC O160-3046 G:FXD MICA 250 PF 300V 1% 0160-3045
ALALC3 THRY -
ALAICY4 NOT ASSIGNED
AIAECLS 0150-0121 17 C:FXD CER 0.17UF 480-20% SQVOCN S6289 SCS0B1S~LML
ALALLLS CL6G-01T4 T CiFRD CER Q.47 UF +B0-20T 25VOCH 56289 EC11BTS-CHL
ALAICLT 0150-0k21 CiFXD CER 0.1 UF +80=-20% S0VDCW 56269 5C50815-CHL
AlALC1E 0160-0127 C:FXD CER 1.0 WF 20T 25vOCW 556289 SC13CS=CAL
A1A1019 0160-0127 C:FXD CER 1.0 UF 20X 25vOCH 56289 SC13CS~CML
A1AiC20 0150=-0121 CIFXD CER 0.1 UF +80~20% SOVOCM 56289 SCHOR[S~CML
AlAlCZ1 0140-01430 2 cxfFMe MICA 20040 PF 2% 28480 0140~0180
A1AYIC22 0170-0082 2 C:FXD MY 0.DLUF 20% 50VDLW 84411 01PE STYLE 1
ALAIC23 0168-0127 CFXD CER 1.0 UF 20T 25vOCM 56285 SCR3CS-CML
ALA1CZ4 0160-0127 CIFXD CER 1.0 UF 201 25v0CwW S62BY SC13C5-CHL
AlAICES 01400220 2 C3FXD MICA 200 PF 1E 300VICM 28480 0140-0220
AlAL(26 Gl60-0127 C:FXD CER [.0 UF 20% 25VDCW 56289 5C13C5=CHL
awmlced OL30-0092 45 C:FXD CER 0,0l UF +80-20X% 100VDCW 72982 801=-K800011
aialczs 0160-0127 CiFXD CER 1.0 UF 20 25VIKW 56289 SC13C S=CHL
Ala1c29 0160-0127 C:EAD CER 1.0 UF 20% 25VDCW 56289 5C13G5-CML
4143C30 0l60-0127 CIFXD CER k.0 UF 20T 25VDCW 56289 5C13CS=CHL

— ALALC31 0L60-0127 CIFND CER 1.0 UF 20% 25ViCM 56289 5C13CS~CHL
AlALC3Z 0160-0127 CIFXD CER 1.0 UF 20T 25VOCW 562689 SCL3CS=CML
AlAlC33 Ol40=0208 2 CiFXD MICA 680 PF 5% 2134 RDM15F6BLIIC
AIALC34 0140=0222 1 C1FXD MICA 240 PF 1% 300WOCW 28480 0140=0222
A1A1C35 C150-0093 CIFXD CER D.01 UF +80-20% J0OVDCW 72982 801-K800011
AlATCI6 0160=0340 2 CIFXD MICA 600 PF 1% 24480 0L50=034
A1A1C3T 05B0-0291 5 CIFXD ELECY 1.0 UF 10X 35V¥0CH $6289 1500405X9035A2=D¥5
AlALL3B 0150-0093 CIFXG CER Q.01 UF +B0=20% 10OVDCH 72982 BGI-KBOOOLL
A1A1C39 NOT ASSIGNED
A1A1C40 0150-0093 CIFKD CER 0.0L UF #80-202 100VICH 72982 801-K800011
AJALCSL 0150-0093 CIFXD CER 0.01 UF +80=20% 100VDCM 72982 BOL-MBYCOLL
AlalCa2 0150-0093 C:FND CER Q.01 UF +80-20% 100VDCW 72982 801-K800011
AlALC&3 0150-0093 CIFXD CER D.G1 UF +30=20% 100VLCH 72982 801=-K800011
AlALC4&4 016C=C127 CiFXD CER 1.0 UF 20% 25VOCW 56289 SC13C5-CML
A1A1C45 0160-0106 8 C3FXD ELECT 60 UF Z0% &VOCW 28480 0180-0106
ALALC4HS 0140-0220 C:FXD MICA 200 PF 1T 300VOCW 28480 01400220
AlAlCaT 21600197 2 CEFXD ELECT 2.2 UF 10X 20vDCW 56289 15002258302 0A2-DYS
ALALC4B 0150-6093 C2FXD CER 0.01 UF +8(—20% 100VDCW 72982 80L=K300011
ALALC4D 01B0=001G 1 C3FXD ELECT B UF =-15+20% 20VDCH 56289 1320805C20300C DYM
AlAlCR1 1902-3094 1 DIDDE BREAKDONNI&.T5 v 2% FLTY: 1 L1902~ 3086
A1A1CED 0160-0342 1 C: FXD 800 PF 300VOCW
AlAICR2 1901-0025 5 D10DE:SILICON LOOMAZ LY 01262 FD 23g?
A121CR3 THRU_E: NOT ASSIGNED
41A1CR26 NOT ASSIGNED
ALALCRZ? 1902-3024 1 DIDDE: BREAKDOWN Z.BTV ST 04713 S5110939=26
ALAICRZA 0122-0013 1 CtVOLTAGE VAR 39 PF 30VOCW 268480 0122-0013
A1ALCRZO 1901=-0050 10 DIODE:SI 200 WA AT 1¥ 07263 FOA 6308
ALAICR30 1901-0040 38 DIDGE:SILICON 50 MA 30 MY 07263 FOGLOAS
AlAI1CRIL 1902=3193 1 OIODE BREAKDDWNIL3,3V SX za4B0 1902-3193
AlAlCR 32 1901-003%0 DIDDE:S[ 200 MA AT 1V 07263 FDA 6308
AlAICR33 1902-006% 1 DIODE BREAKDOWN:T .5V 28480 1902=0064%
A1A1CR3S 1901-0050 OIDDE:ST 200 MA AT 1v 01263 FDA 6308
AlAZLR3S 1921~0050 DINOE:SI 200 MA AT I¥ 07263 FDA 6308
A1A1CRIE O5061-5014 2 OYODE:SILICO 05061-8014
ATAICRI? 05061-8014 CIODE:SILICON 3 05061-B014
A1ALCR2S 1901=G040 DIODETSILICON 50 MA 30 W¥ 67263 FOGLOSE
A1ALCR39 1991-0040 DIOOE:SILICON 50 K& 30 Wy o0T263 FOGLOBS
ALALCR 4D 1901=0040 DIODEISILICON 50 M4 30 Wy 07263 FOG109B
AlA1CR&1 1901-0040 DIDDE:SELICON 50 MA 30 WV 07263 FDGLOSS
ALALCR 42 19501=-0040 DLODE:STLICON 30 MA 30 wW¢ 67263 FOG1088
AL1ALCR 43 1901-0240 DIODE:STLICON 50 M& 30 Wy 61263 FDGl04a8

e
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Model 5061A

Replaceable Parts
Tabie 6-1. Replaceable Parts, 5061A W/0O Option
I Mfr
Reference po pat Number| Oty Description Mfr Part Number
Designation Code
ALALICH 1820=0322 & LC:TTL DECADE (lvIOER S6289 NaZagA
ARALIC2 1820=0322 IC:TTL OECADE O1VIDER 562689 NE280A
ALALICS 1829~0010 1 IC:TTL 8—INPT PD5 NAND GATE Q1295 SNT430N
A1ATICY 1820-0115 INTEGRATED CIRCUIT 28580 1620-0315
AlAIICS 1820=0322 EC:TTL DECAOE CLVIGER 56769 NEZE0A
AlALICE 1820=0322 1C:TTL DECADE DIVIDER 56289 NEZHOA
ALALLL F140=-02371 1 COILIFXD 204 UH 5% 28480 51400237
AlALLZ 21 40=-0046 2 COILIFXD RF 1.2 NH 284BC SL40=0046
A1ALL3 P140-0187 1 COIL:FXD RF 0415 UH 10X 36196 31503
ALAL1L 4 941 40— &6 CAOILIFXD RF 1.2 RH 28480 9140=0046
ALRLILS 9140-019¢ 1 COILIFAD RF 0,22 UH 20% } SELECTABLE B2142 Ah]l=2N
ALALLS 9100=-1617 1 COFL/CHOKE:3I.90 UYH 10% RANGE 28480 9100=-1617
ALALLS 9140=-0137 2 COIL:FXD RF 1900 UH 5% 28480 9140=013T7
AlAlQL 10540072 1 TSTRISE NFN BO131 ZN3Q54
AlAalQz? 1354~000% 2 TS5TR:S5] NPN #0131 ZNTD9
ALALGS 1854=-6009 TSTRSI NPN adi3l ZNTLS
ALALO& 1B854=000% T5TR151 NPN 80131 ZNTO9
AlALOS -
ALALGLG NOT ASSIGNED
AlALlal? 1054-0032 1 TSTR:S1 HPN 80131 2Nz221
ALAIQLA 1854=0035 k] TSTR:51 NFN 28480 1654=00635
AlalqQl9 1854=00%2 LY T5TR:51 NPN 80131 2N3563
AlALQ20 1854=-0273 1 TSTR151 NPK 28480 1854-90273
ALALQ21 1354=0092 TSTA:ST NPH &80121 2N3563
AlalG2s 18%4-0092 T5TR:S]1 NPN Bol3l 2AN3563
Ala1Q23 1855=0096 1 TSTRtS] FET 28480 18550096
AlALQZ4 1654=0003 48 TETR1S] WPN(SELECTED FROM ZNITLL) 28430 1854=0003
AlALQ2S 165&=0003 TSTRiS] NPNISELECTED FROM 2N1T711} 28880 1854=0003
AlALQ26 15854=0G092 TSTRISI NPH 80131 2R3543
AlALQ27 1854-0023 13 TSTRIST NPNISELECTED FROM ZN24B4%) 28480 18548023
ALALRL 0757=-0018 1 R2:FX0 MET FLM 82% OQHM 1% 1/2W 28480 0757=0814a
ALALRZ HT5T=0900 23 RIFAD MET FLM 100 OHM 2% 17BW 28480 0T5T=0900
AlAIR3 QGYR-331 RFXD MET FLM 51 GHM 5% 2W 28480 658-3311
ALALR& AT57T=0924 35 RiFXD MET FLM LK OHM 2% 1/8M 26480 QIsI-0924
ALALIRS OTST-0924 R:FXD MET FLM 1K OHM 2X 178w 28480 QT5T=Q0924
ALALRS 0TS T=0%43 75 RIFXD FLM 10X OHHM 2 1/0W 28480 QIST=0940
ATALAT GT5T-0948 RIFXD FLM 10K OHN 2% 1l/8W 28480 GT57-0944
ALALRS QTS T-0%48 RIFXD FLM 10K GHN ZX 1/84W 25480 GI57=0948
AlAJRS 075 T=0949 RiFXG FLM 10K OHM 2X 1/7BW 29480 07570348
AlALRLO OTIST-09%8 RIFXD FLM 10X OHM 23 L/EW 28480 07570940
AlALRLL QTS T+0948 RiFXD FLM L1GK OHM 2% 178N 28480 QT5T=0948
Alalrl2 QT5T-0948 RiFXD FLM 10K OHM 22X 1/6W 20480 QTIST-0948
ALALRLE OT57=0948 RiFXO FLM 10K OHM 2% 1/EW 28480 0757=0940
ALALRL& QT5T-0948 RIFXD FLM 10K OHM 2X L7EM 284840 075T=0944
A41A)RLE O75T=0948 RiFXD FLH LOK OHM 2% 178W 26480 D75T=0948
ALALIRLG Q75 T=0%48 RifXD FLM 10K OHM 2T 1/H8M 28480 0T5T=0946
ALALR17 QTS T-0948 AFXD FLM LOK DHM ZX 1/8M 2B4B0 OT5T=0948
AlALRLE g5 T=0917T a RIFXD FLM 510 OHM 2X L78M 2B&B0O QI5T-0917
A1ALRLY GTET=0948 R:FXD FLM 10K QOHM 2X 1/8M ZB4ED Q15T=0948
AlALRZD 0TET=0924 RIFXD MET FLM 1K DHN 2% L/78W 284840 OI5T-C924
AJALRZL OT5T=0540 11 RIFXD FLM 4700 GHM 2% 178H 26480 GT5T=0940
A1A1IR2Z G75T=0%924 RIFXD MET FLM 1K OHM ZX 178M 26480 OT5T=0924
ALALRZS GTST=0748 RIFXD FLM 10K DHW 2X l/8NM 26480 GT57=0948
AlalR24 DT5T=0%48 RIFXD FLM 10K DHM 2XY 1/8M 28480 OT5T=0948
AlALRZS 0757=0948 RIFXD FLM LOK OHN' 2% 1784 28480 0T57=0%48
ALALRZS 0T5T=0944 RIFXD FLM 10K OHM 2% L/04W 284840 GI5T=0944
AJALR2T THRU,i: -
ALAIRS] HOT ASSIGNEO
ALALRSZ QTS T=0946T 2 RIFXD FLM 62K OHM 2X L1/BNW 28480 O7ET=0967
ALALRS3 0757T=0916 1% RIFXD MET FLM 470 OHM 2X l/am Fi:27:14 oT5T1~09k6
A1ALRSS 07570962 2 RIFXD FLM 39K GHN 2% 1/8M 28486 07570962
ALALIASSE 0757T=0%48 RFX0 FLM 10K DHM 2% L/BM 28480 QI5T=094B
ALAIRSE 0T6T-0%16 RIFX0 MET FLM 470 DHM 2% l/8M 26480 07510916
ALALRST 0721-0011 1 RIEXD DEPC SOOK DHM 1X 1/8W 28480 07210011
ALAIRSS GT5T-0957 10 RIFXD FLM 24K OHM 28 1l/78MW ZB480 PIST=CI5T
ALALRSY VIST=0940 RIFXD FLM 4760 GhM 2% 178w ZBA80 Q15 7=0940
AlALRAGD QTS T-09%00 RIFXD MET FLM 100 OHR 2% 1/8W ZB4A0 0T5T=0900
ALALRGL arsT=0907 1¢ RIFXD FLM 200 OHM 2% 1/8M Z2B480 GT157=0907
AlALRGZ 4757T=0%16 RIFXD MET FLM 470 OHM 2% 1l78MW ZB480 Q15T=0916
ALALRGY 0757=093) 17 RIFXD FLM 2K OHM 2% 1/8W 28480 4757=0931
ALALRG& QTST=0944 L3 RIFXD FLM &.BK OHM 2% L1/7BW 28480 OI5T=094%
ALAIRSGS HIST-0916 RIFXD MET FLM 470 OHM 2% 1/8M 26480 GT5T=09L6
AlAlRGE 0757T=0948 RIFXD FLM 10X OHM Z2E 1784 28480 GT57=0948
ALALRGT 0757=0931 R:FXD FLN ZK COHM 2% 1/8W 26480 QIST-0931
AlALRAKE Q15 T1~093% 3 RIFAD FLM 3K GHM 2% 1l/6W 28480 Q75T=0935
See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/Q Option

Model 5061A
Replaceable Parts

i Mfr
f e Reference |.p part Number] Qty Description Mfr Part Number
Designation Code
ALALR GG QisT-0972 17 RIFXD FLM LOOK DHM 2% 173w 28480 O075T=0972
ALALRTO GT5ET=0924 RIFXD MET FLM LK OHM 2% 1/6W Z2B480 0T5T=0924
ALAIRTL 075 T=0942 7 RIFXD FLM 5.46X OHM 2X L/78W 28480 QT8 T-0942
ALALRTZ 0698-3130 4 RIFXD MET FLM 2,70 MEGOHM LX 1/0W 26480 Qb98=3130
ALALRTS Q696-3130 RIFXD MET FLM Z.T0 MEGOHM 1% 1/8KW 28480 0498=3130
ALALRT 4 Q75 ¥=093] RiFXD FLM ZK GHM 2% L/BW 28487 a75T=0931
ALAIRTS 075 T=090] RIFXD MET FLM 100 OMM 2T L/EW 28480 QT5T=0900
ALALIRTE oT5T=0931 REFXD FLM 2K OHM 2T 1/8BW 28480 0T5T=0931
ALAIRTT D75T=0531 AsFXD FLM 2K OWM 2% 1/8W 2BAED QI5T~0931
AlAIRTE OTST=0%04% 4 RIFXD FLM 47K OWM 2% 178W 2B480 0T5T=09404%
AlALRTS G5 T=0950 3 RIFXD FLM 12K OHM 2% 1/6W 26480 QT5T=0950
ALALIREBO 0T5T=-0960 B R2FXD FLM 33K OHM 2% 1/8W 20480 QTST=0960
ALALREL G698=3129 5 RIFXD DEPL L.00 MEGOHM 1X 1/8MW 26480 06983129
AlAlLRAZ TS T-0943 ) RIFXD FLN &.2K OHM 2% 178w 28480 0T51=-0943
ALALRB3 0698-3124 1 R:FXAD DEPC 2.21 MEGOHM 1% 1/8M 20480 698=3126
AlAIRES QTS T=09458 R:FND FLM 10K OHM ZX L/BW 28480 Q75 T=0948
ALAIRAS D698=312T 1 RIFXED DEPC #.75 MEGOHM 2X 178W 28480 0698=3127
AlAlREE 0I5 T=0348 RIFRD FLM LOK OMM 2X 1/EW 28480 Q0157T=09448
ALNLIRET QTST-0924 RIFND MET FLM 1K OHM 2X 1/8W 28480 Q1510924
ALALRSE Q5696=3129% RiFX0 DEPC 1.00 MEGDOHM 1% 1/aN 2848¢ 0698~3129
AlAlRES 075 7=095%0 RiFXD FLM 12K OHM 2X 1l7BW 28480 QT5T=09%50
ALALR9D QIST~0924 RIFXD MET FLM 1K OHM 2T L75W 28484 0T51=0924
A14)RSL ATST-0931 RiFXD FLM ZK OHM 2X 1/8W 28480 0757=0931
ALA1RS2 0751=0942 RiFXD FLM 5.6K OHM 23 1/78M 28480 QTS5 T=C942
ALALRT3 05 T-0900 R:FND MET FLM 100 DHM 2% 1/8W 28480 0T5T=0900
ALAIR9S 075T=0931 REFXO FLM 2K OHM 2X 1/70W 28480 QI57=0931
AlAiR9S 75 T=0896 2 RiFND MET FLM &8 OHM 2% L/GN 20480 Q75T=0896
ALALRST 15 1=0907 RIFXD FLM 200 OHM 28 1/64 28480 0T57T=0907
AIALR93 0T t=0907 RIFXD FLM 200 OHA ZX 1/8W 28480 QTI5T=090T
ALALIRGY QI5T=0962 RIFXD FLM 39K DHM ZX 1/8M 26480 0757T=0962
ALALR100 075T=0924 RIFXD MET FLM 1K OHM 2X L1704 28880 QIET=0924
AlaiTY 05061=-60Q1 1 TRANSFGRMERIBLOCK OSCILLATOR #1 28480 0S506l-8001
ALALTZ 05061-80k1 1 TRANSFURMER: BLACK ODSCILLATOR 2 23480 05061=-8011
ALALTS 05061-6003 i THANSFORMER SAMPLER:ODR 204380 05061=-8003
ATAYITS 05061=-8004 1 TRANSFORMER TMHZ OUTPUT 284B0 05061-8004
ALALIXYL 1200=-0758 1 SRORETCRYSTAL 91506 A004=1G1Y}
——— ALALY 0410=0143 1 CRYSTAL:QUARTZ 12.432 MHI 28480 04%10=-0143
A2 FOR AZ PARTS LIST REFER TO TABLE &-2.
A3 05061=-46L08 1 MULTIPLIER AS5¥:15=90 MHI 26480 050615106
CI6G-1660 1 TERMINAL :SOLDER STUD 440 UNC~2A THAEAD gl25% T55
:?SC ) 1205-0011 1 HEAT DISSTPATOR:zFOR TO~5 AND TO=9 CASES 989748 TXBF=032=0258
PARTS 1250~62586 JACK:COAX1AL 50=-0HM SUB=MINAT CHASSIS 15558 9287
2230~0024 3z SCREM:STL PAN HD 4—40 THD Q000G 08D
FL1,FLZ 00106~ 6059 2 FILTERIFEED-THRY (C1-L1 AND C53-L21D 26400 0106=4059
a3 0506 1-0050 1 COVERIBOTTOM 28480 05061=0050
Mise ] 05061-204T 1 PLATE:END 28480 Q5061=204T
FARTS 05061=-0051 1 COVER:TOP 28480 05061-04951
0506]=2048 1 PLATE :END 28480 050561=2048
A3Al 05060=6106 1 ASSYIMULTIPLIER P.C. BOARD 28480 050606106
A3ALICY PART OF FL1
A3ARC2 0180-2614 15 CiFXD ELELT TA 100UF +20-15% 30vDLW 56289 1500 1)7 X903062
A3AlC3 0150=0093 CiFAD CER 0.0l UF +B0=20% 100VDCW T2982 801-KBDO011
A3JALCH J150=-0093 CIFEDR CER 0.01 UF +50=20% 100VDLW 72982 BOL=KBCDOLL
AJAICE 0160-2067 5 C: FXD MICAD 200PF+-5% 300VDCW 28480 0160-3067
A3ALCS 0150-0093 C:FRD CER 0,01 UF +80=-20% LO00YDLW T2982 S01=-K800011
A381C7 0160-2067 3 C: FXD MICAD 200PF+-6% 300vDCW 28480 0160-3067
A3AlCE 0150=-0093 CiFXD CER 0.0l UF +80=20% 100VDCHW 12942 BO1~KB800011
AJALCT 0150=0093 C:FXD CER (.01 UF +80=-20% 100VDCW 72982 801=-K300011
A341C1l0 01800100 1T C:FXD ELECT 4.7 UF 10X 35VDLW 56289 15004 75X903582-DY5
AJALCLY 0150~0093 C:FXD CER 0,05 UF +30~20X 100¥0DCW 72982 801=-K800011
A3A1C12 160-0337 a C: FXD 1000PF+-2% 300VDCW 28480 0160-0937
AZALCYLI 0150-0093 CIFXD CER 0,01 UF +B0=-20% 100VDLW T2982 B01=KBOCOL )
AJRLCLS 0360=-01T9 3 CIFXD MICA 33 PF 5% 300vOlwW 14555 RDM15E330035
| AZRLCLS CL1A0=-01T76 & C3FXD MICA 100 PF 2% 28480 Ql40=0176
E A3allle 0150-0093 CiFRD CER 0,01 UF +B0=-20% 100VDLW T2502 #01-K8G001 L
! AAICIT 0180-0187 4 C: FXD 42PF +-5PF J00VOCW 28480 0160-0187
| A3ALCLlE 0150-005%9 3 C3FXD CER 3.3=0.25 PF 300¥DCW T2982 301~-000~COJO=339C
| A3ALC1Y 0150=-0G93 C:FXD (ER 0,01 UF +80=20% L0OVOCM T2982 801=-%800011
: A381C20 0180-0137 1 C3FXD ELECT 109 UF 20T 10VDLMW 56289 1500107 X001ORZ~DY S
! A3A1C21 0160-3067 C' FXD MICAD 200PF +-5% 300VDCW 28480 0160-3067
. A3A1C22 Q150-9093 CI1FXD CER 0.01 UF +80=20% LOQVDLW 72982 801=-K800011
' A3ZATC2S 0180-3067 G FXD MICAD 200PF +-5% 300vDCW 284580 0160-3067
' A3ALLZS 0160-0174 4 LiFXD MILA ZTPF 3% 200VD(W 04062 ROMLSEZTOJIS
' A3ALIC2S 0Lr50=0093 Ci1FXDr CER 0.01 UFf +BD=20% 100VDCW 12982 801-KB00G11
—_—
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Model 5061 A

Replaceable Parts
Table 6-1. Replaceable Parts, 5061 A W/O Option
Reference 1o part Number| Qty Description M Mfr Part Number
Designation Code
AIALC26 0150=0093 CIFAD CER 0.0)1 UF «80=20% 100VOLNW T2982 801-Kaggall
AINLC2T Q150-0093 CIFXD CER 0,91 UF +B0~20X l00VOCW 72982 801l=Kk800011
AJALC2E Qi6D=2240 1 CiFXD CER 2.0 PF BO0OVDLW 12982 301=G00=COK0=-2090
AJALC29 01 50=0093 CIEXD CER 0.0) UF +B0=20X 1OOVWDCH 72982 A01=-K800011
AALC3O 0l160=0196 1 C:FXD MICA 2&4PF 5% 3Q0¥DCW Q462 RDMLBL240J3%
AZALCI] 0150—-0093 CiFAD CER Q.01 UF +80=-20T 10Q0¥DCW T2982 841=-K800011
AIALCA2 0140-0176 C:FXO MI1CA 1CD PF 2% 23480 0l40=017&
A3A1C33 M 50—0062 2 CIFXD CER B.2=0,.2% PF S500VDCH 72982 301l=000=COHD=a29C
A381C34 160-3067 C: FXD MICAD 200PF +5% J00VOCW 28480 0160-3067
AJALL3S 0150-0093 C:FXD CER 0,01 UF +80—=20% 100¥DLW 72982 4¢1=-K800011
A3ALC36 0150=0062 C1FXD CER 8.2-0.25 PF 500VOLW 72962 301=000=LOHO=B29C
ARAIC3T 0L30=0104 CIFXD ELECT &0 UF 20X 6VDLW 28430 Qla0=01046
AJAICIE 0160-3067 G FXD MICAD 200PF +-6% 300vVDCW 28480 0160-3067
A3AlCAY QLS0—0093 Ci:FXD CER 0,01 UF +80=20% 1GOVDCW 12982 801-KE0Q011
AIATCHO 0l40-0201 1 LiFXD MICA 12 PF 5% 2B460Q Cl4d=0201
A3alCAl QL50=0093 CiFXD CER 0.01 UF +B0=20X 100VDLW 72992 $0L=-KEQGODL1
A3ALCA2 0180-2614 CIFXD ELECT Ta L0OUF +20=15% 30VOCW 56259 1500107 X803052
AJRLL A 0140=0202 1 CIFXD MICA 15 PF 5X S00VOCW 28684 C140=0202
AZALL 44 0L30=G0L6 2 Li1vAR CER 5=2% PF NPD 28480 ¢136-001%
AIALCAS 01 50=-0059 CiFXD CER 3.3+0,25 PF SQ0YOLM 2382 3G1l=000=C0J0=3330
AIALCAS 0150=0093 CzFXD CER Q.01 UF +30-20% L00VDCW 72982 BOL=-NBOCHL1
AIALCAT 01 50=0093 CiFXD CER Q.01 UF «80-20% L00VDCW T2982 A01=KBOO0OL11
AIALLAS Gla0-0210 1 CIFXD MICA 270 PF 5% Z2848C 0140-021¢
ABALCAY9 0150=0093 C:FXD CER Q.01 UF +00~-20% 100VDCW 72982 801=KB05011
A3A1C50 0150~0093 CtFXD CER 0.0l UF +60-20% L0OVODCW T2982 AG1-KB0O011
A3AI1CE1 MED-2534 2 £ FXD MICAD 300 PF +-1% J00VDON 28480 Me0-2534
ABALCS2 0160=2201 1 CiFX) MlCa 51 PF 5% 72136 ROMLSES10J1C
ABALCRL 1902-0G018 1 OD100E BREAKDOWN:ZLL.7Y 55X 04713 1N941
ABALCR2 0122=-0016 1 CiVOLTAGE VAR 150=180 PF 20% 15VDCW 28480 Gl22=001&
AJAICRI 1901-0040 DIODE:zSILICON 50 MA 30 Wy 07263 FOGL088
AZALICR& 1901=0040 RIODE:STLICON 50 Ma 30 WY a7z63 FDGLOBSA
A3AICRS 1902-0006 1 DIDDE: ZNR 7V 1% 28480 1802-0006
A3ALCRE 1901-0347 F4 DIODE:SILICON 8V 28480 19G1=0347
AJALCRT 1901=-0347 DIODE:zSAILICON 8V 28480 19G1=0347
AJALCRE 1901=0040 DIODE:SILICON S0 MA 30 Wy 07263 FOGL0EE
ALALCES 1901-004&0 CQIGDE:SILICGHN 50 MA 30 WY OFins FOGlogsa
AZALE] g170-0029 - CORE:FERRITE BEAD 02r14 56-500-65A2F4A
AJALE2 9170=-0029 CORE:FERRITE BEAD 0211n 56-590-65A2 /LA
AIALES 9170-002% CORE:FERRITE BEAD 62114 SE-500-65A2/4A
ASATEY 9170-002% CORE:FERRITE BEAD G2114 SE-590-65A2/44
AZALES 9170-0029 CORE:FERRLTE BEAD 02514 S56-590-65A2/ A
A3ALEG 9170-0029 CORE:FERRITE BEAD 02114 56-590-6542/ A
AIALET MOT ASSIGNED
AJLES FLI0~0029 CORE:IFERRITE BEAD Q2114 Sb=500=65A2 Fih
AJALILY MSR PART OF FLl. FL2.
AZALLZ 05060=6033 1 COIL ASSYISMC 28480 05060~6033
AIAILS 05060=6031 4 COIL ASSY:3ONC 2B4B0 05060-0034
A3AIL & 05040=56031 COIL ASSYI30MC 28480 05060=6031
A3ALILS 9140=0L4d 2 COIL2FXD RF 10.0 UH 99800 162544
AIALILE 9140-0138 5 COIL/CHOKE 180 UH 5% 28480 F140=-0136
AJALLT 05060=6030 - COIL ASSY:I9QMC Z284&80 Q5060—6030
AZAILE 9140-0138 COJL/CHORE 180 UM 5% 28480 F140=0138
A3AZLY 91400180 2 CLGIL/CHOKE 2.70 Ut 10% 28480 9140=Gla0
AJALLLD Q5060-4030 COIL ASSY:QOMC 28480 G5060=6030
A3ALLLL 9140=-0158 3 COILIFXD RF 1 UH 10% 99800 1025=20
A3ALILLZ 05060=-6032 2 COIL ASS5¥:10MC 28480 05060-6032
A3ALLL3 9140-01238 COILACHOKE 180 UH 5% 28450 9140-0L38
AZALILLA 05040=0032 COIL ASSY:LOMC 28480 05060~ 6032
A3AILLS N5060~-6030 COTL ASSY:90MC 28480 05060—56030
AZALLLG 9140=-0133 COILFCHDRE KBGO UH 5% 28480 Q140=0k38
AJAILLT 9140=0138 COIL/CHOKE 180 uH 5% 28480 9140~0138
A3A1ILLE 9140-0158 COIL:FXD RF 1 UM 10% 93800 L025=20
AJALILLY 9140-0180 COLL/CHOKE 2.70 UH 101 28480 9140=0L 84
AJALL 2D 05080-6030 CDIL ASSYtSOMC 26480 G5060=6030
AALL2E NSR PART OF FL1, FL2.
A3AILZ3 91400146 COILIFXD RF 10,0 UM 99800 1025=44
A3ALLZ4 FLA40-0096 1 COIL/CHOKE 1.00 UH 10X 998046 1537=12
A3A141 13540005 29 TS5TRzSI HNPW 80131 ZNTOS
ASALG2 1854=00G5 TSTR:SI NPN 60131 2NTO08
A3AL1Q3 1854=0005 T5TR1S1 NPN 80131 2ZNTCE
AXMLO4 1854~-000% TSFR:SI NPN 80121 2ZNT08
A3ALQS 18584=0233 4 TSTRiSI NPN B0131 2N3866
A3A106 1854—0005 TSTRISI NPN 80131 ZNTD3
A3A1QT 1854=0045 1 T5TR:5I WPH Q4713 ZN956
AIALGE 1854=-GZ233 TSTR:ST WPN 80131 ZN3ash
AZALOY 1854=0005 T5TR:S5 NPN 80131 2NTO3
See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

~— Reference |yo part Number| Oty Description M Mfr Part Number
Designation Code
A3ALAL oTET=0900 REFX0 MET FLM 100 GHM 2% 1/BW 28480 0757=0900
A3ALRZ GI5T=-089% 1 RtFXD FLW &2 OHM 2T 1/78M 20480 Q15710895
ASALR3 QTST=08%% 7 RIFXO FLM 5& oHm 2T L/6M 204840 0I5T= LR
ASALR G 0TET-0912 2 R:FXO MET FLM 330 OHM 2K 1/BW 28480 0751=0912
AIMLIRS GTET-0894 R:FXDF FLM 56 OHM 2% L7BW 20480 QI5T=CEI4
A3ALRE QTS 1-0916 REFMD MET FLM 470 OHW 2% L/BW 28%B0 075T=09146
AJAIRT QI5T-0948 R:FXD FLM JOK DHM 2% 1/8W 20480 QI57=0948
A3ALRB o757T=0918 AtFXD MET FLM 4T0 OHM 2% 1/8W 26480 0T57-Q916
A3JALIRS OTST=0924% ArFXD MET FLM 1K OWM 2T 1/8W 268480 0570924
AZALR1O 0TS T-0948 R:FXD FLM 10K OHM 2X 1789 28480 0T57T=0943
A3ALR1L QI57=0935% REFXD FLM 3K OHM 2% 178w 20480 OT57=0935
A3ALR12 7570911 4 RiFXD FLM 300 OWM 2K L/78M 204840 TS5 T=0911
A3ALR1Z QIST-096S a RIFXD FLM 51K OMM 2X 173W 28480 0757=-096%
AJALIRL & 075T-0920 2 A:FED FLM L8O DOMM 2X 1/BW 28480 QTS T=0920
A3ALRLS OVSE-00LY 1 AIFXD MET gx 1500 OHM 5% L/26 28480 01580017
A3AIRLE 075 7T=09458 R1FXD FLM LGW OHM ZX 1/0W 28480 QTS5 T=0948
AJALRLET 0757=-0335 3 RzFXD MET FLM 22.1 OWM 1T L/BW 28480 0757103485
ASALRLE 0698-3431 1 RFXD MET FLM 23.7 OHM 1X 1/8W 28460 G698=T431
A3JALRLY orST~-0924 RIFXD MET FLM 1K QWM 2X 178W 2684480 075T=0924
AJALRZ2C 2100=1T7&41 2 RIVAR WW 10K OHM 5% TYPE ¥ 1IW 28480 2100=1761
AZALRZ) QTS5 T~0916 R:FXD MET FLM 4TG OHM 2T 1/BW 28480 0T57-0%16
AIMLIRZZ oTsI~0932 9 R:FXD MEY FLM 2.2K OHM 23 l/8wW 26480 075T=0332
AFAIRZA A7ST=0932 RIFKD MET FLM 2.2ZK OHM 2% )1/8K 28480 oTsT=-0532
ASALIRZ% 0757-0919 1 RIFXD FLM 520 DHM 2% 1/BW 2848 0757=0919
A3AIR2S 075 T=0924 RIFXD MET FLM 1K OHM 2ZX 1/8W 20480 OTET=-0524
A3ALRZE 0T T=0924 RIFXD MET FLM 1K OHW 2% 1784 2B480 QIST=0924
AJALR2T 07571-0931 RIFXD FLM 2N OHM 2T L/GW 26480 075T=0931
ASALR2H 075 T=08949 2 A:FXD FLM 9] QHM 2% 178w ZEB480 0T51~-Ca59
AIAIR2Y QI5T-091& RIFXD MET FLM 470 OHM 2% L/7BW 28480 0T5T=C914
AJALR3D QIsST-0928 & RIFXKD FLM 1.5K DHM 25 1/6M 28480 07157=-0928
AJALIRIL 0TS T=0942 RIFXD FLM 5.6 DHM 2% 178w 28480 0757=0942
AZALRIZ GA9B~3106 5 R:FXD DEPC 5 OHM 1% L/BK 28480 0696~3106
AJALRIZD 075T=0%1& RiFXD MEY FLM 4TO DHM 2% 1/8M 28480 OT5T=0916
A3ALIR3S 0T5T-0932 R:FXD MET FLM 2.2K OHM 2X 1/6W 23480 o15T=-0932
434)R 38 cT5T=0918 RIFXD MET FLM 470 DHM 23 L/8W 28480 07570916
AJALRIG Q157=-0932 RAZFKD MET FiLM 2.2 OHM 2% L78W ZB&B0 075T~09232
— A3ZAIR2T 0I5T=0932 REFXD MET FLM 2.2K DHM 2% L/aW 28480 0757=C932
AZATRIS 0698-6280 2 FFXD DEPG 10 OHM 5% V5 W 28480 0698-6283
A3AIRIG Q638-8283 F:FXD DEPC 10 GHM 5% 14 W 28480 OBSR-5283
AZAITL 16TA~65)-34 3 TRANSFORMER ASS5Y:5ML 2480 107TA=654=3A
AJAITL LOTA~49A-2T78 .} PAD:MOUNTINGy FOR T1 AND T2 28480 10TA=5654=2T78
ARALTZ 05060-6035 1 TRANSFORMER ASSYISML 26460 P5060-6035
107A=-6TA=270 PACEMOUNTING, FOR TL ANC T2 208480 10TA=694=278
Ad 05060-602% I ASSYIGENERATOR HARMDNIC 28480 (50&60=56029
NOT RECOMMENDED FOR FI1ELD REPAIR.
05060=0050 1 RINGICONTACT 28460 05060=0050
3030-0150 1 SCREW:SET 2=-56 THD 4-3PLIKE 30CKeT DR Qoooe OBD
05060=203% 1 COVER 28480 G5060=-203%9
05060—2051 1 PLUNGER:FILTER CAVITY 28580 05060=2051
05060=-2052 1 COVERIFILTER CAVITY 28480 050602052
05060~2053 1 LGCKNUT sFILTER 28480 056560=2053
05060-2054 1 KNOB:FILTER CAVITY 28480 05060=2054
05060=206% 1 HOLDER:BIMETAL 28480 Q504602069
05061-2061 1 STRIFP 284840 0506]1=2Q61
Q5060-20T1 % SCREWM ADJISTMENT 29480 G5060=20T1
05060=2085 1 ATTENUATOR: PLATE 28480 05060-2085
Q5060=2086 1 AO0D: ATTENUATOR 26480 05060-2086
050802087 1 KNOB T ATTENUATOR 26480 050602087
Al 05040=208% 1 CAPIATTENUATOR F4:27:11] 05060~2089
M =1 pP5060=2092 1 CGRE C 2B480 05080~2092
PARTS CE060=2093 1 HOLDER:DIOQE 28480 05660=2093
05060=2094 i SLEEVE t FLANGE 26480 G5060-2094
050460=209% 1 PINiFLANGE SLEEVE 2B4B0 05060=2095
05060=205%T 1 HOLDER:DIQOE 20480 05660=2097
05040=-2098 1 SPRING:ZCOMPAESSION 28480 05060=2023
05060-2099 1 PLUG:THREADED ZB&E0 05050=2099
05060=2100 1 CAVITY WAVEGUIDE 2B4BQ QSGa0=2100
05060=2101 1 CAVETY:FILTER 28480 05560-2101
05060-2102 1 PLATE:FILTER CAVITY 28480 050460=2102
QB70-1167 1 SCREW: TUNING 55 26480 05061=-2062
Q5060=-6091 1 CAM ASSY [HARMONIC GENERATOR 28489 05060=-6091
Q506020348 1 CAN 28430 05060-2038
10Ta=b%a=150 i SPACERIPOWER AMPLIFIER 28480 10Th=69A=15C
A4LR2Z 1901=0167 2 LIODE:SILICON ZE4BQ 1501=0147
[ LT} P5060-603T 1 ASSYIHARMONIC GENERATOR P.{. G0ARD 28480 05060-6G37
ASAIC2 0140=0194 1 CIFXD MICA 150 PF ST TZ13& ROMLS5F151J3C
e A4MLlCD 0150-0093 C:FXD CER 0l.0L UF +30~20% 100VDCW T2982 801=-K800011
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Model 5061 A .
Replaceable Parts

Table 6-F. Replaceable Parts, 5061 A W/O Option

A Mir
Reference |, pare Number Qty Description Mfr Part Number
Designation Code
ARALCA 0130=0160 1 CIFXD ELECT 22 UF 20X 35VOCw 29480 0180-0160
ALAILS 01500059 CIFXD CER 3.3-0.25 PF S00MOCH 72982 301-000-C0J0-339C
A&ALCE 0160~0181 2 CIEXD NICA 30PF 5% 300VDCK 14455 RDMLSE300435
ASALET 0140=-0215 1 C1FXD MICA 80 PF 2% 300VOCH 204BC 0140-0215
A481CB 0130~0036 LtVAR CER 5+25 PF NPO 28480 6130-001%
A4ALC1Z ©160=2257 ] CIFXD CER 10 PF 5% 500¥OCW 12982 361=000-COHO-100.4
A%A1CR] 1901-0025 DIQDE+SILICON 100MAZLY 07283 FO 2387
A4ALL] F140=-0158 COTLIFXD RF 1 UH 10% 95800 1025-20
AGALLZ 9140-0179 1 COIL/CHOKE 22+0 UH 10X 28480 $140-01T9
ASAIL3 05080-6067 1 COIL ASSYI90MC 28480 05060~6087
ASAILS FL40-0106 1 COILIFND 0.47 UM 28480 9140-0106
A44101 1853-0001 5 TSTR:SI PNPCSELECTED FROM 2N1132) 28480 1853=0001
A4ALR] 2100-1756 1 REVAR WW 200 OHN 5T TYPE V 1M 28480 2100-1756
ASALRZ 2100-08%¢ ] REVAR MW L5K OHM 5% LIN 1M 28480 2100- 0896
2441R3 0T57-0346 7 RIFXD MET FLA 10 OWM 1X L/oN 28480 97570346
‘BAAIR4 0T57-0911 RIFXD FLH 300 OHM 2% 170w 28480 0757-0911
A441RS QTST-0348 ReFXD MET FLA 10 OHM 1% 1/6W 28480 07570346
A4LAIRE 07570924 R:FXD MET FLM 1K OHM 2% L/OW 26480 0757=-0%24
A4AIRT 0757-0900 R:FAD HET FLM 100 OHN 2% 1/6M 20480 07570900
A%AIRS 0757-0024 R:FXD MET FLM 1K GHM 23 1/8M 26480 0757=0924
A4 CL 0160=2047 5 CiFND CER FEED-THRU 5000 PF +80-20% 26480 0160-2045
h4 C9 0160-204% C3FXD CER FEED-THRU 5000 PF +80-20% 28460 0160=2049
A% €10 0160-204% CiFXD CER FEEO-THRU 5000 PF +60-20% 28480 0160-2049
A4 CR1 1901=0167 DIODE:SILICAN 29480 1901-0167
As g1 1250-0258 JACKICOANIAL SO=OHM SUB-MINAT CHASSIS 15558 9287
A4 41 5020=0176 FNSULATOR FOR SNAP=ON PINS 28480 $020-0176
A& 42 1250-0258 JACK:COAXIAL $0-DHM SUB-MINAT CHASSIS 15558 9287
A g2 5020-0176 INSULATOR FOR SMAP=ON PINS 28480 5620-0176
A% 43 1250-0258 JACK:COAXIAL $0-0HM SUB=MINAT CHASSIS 15558 9287
A% 4D 5020-0176 INSULATOR FOR SNAP=ON PINS 20480 5620-0176
as FOR AS PARTS LIST, REFER TO TABLE &-3.
Pre 05061-6102 1 MODULE ASS5Y:FREQUENCY OIVIDER 28480 05061-6102
0340-011% INSULATED FEED THRU:TEFLON 98291 £T-5H=-023-P20
2230-0024 SCREMISTL PAN HD 4=40 THD 00000 GBD
At 05060-5012 1 SHIELD$D1VIDER 28480 050600012
PARes — 05061-0003 1 COVERSOTTON 28480 05061-0003
05061~000+ 1 COVERSTOP 28480 05061-0004
05061-:028 1 PLATEEND 28490 05061-2028
05061-2029 1 PLATE 1END 28480 05061-2029
ASFLY 050606061 1 FILTER ASSY:FEEO-THRY 28480 05060-6061
ABELZ 001 06-6059 FILTER:FEED-THRU 28400 00166-605%
AGFL3 001 06-6059 FILTER:FEED=THRU 28488 00106=6059
YT 1250-0258 JACK:COAXIAL SO-OHM SUB-MINAT CHASSIS 15558 9287
A602 1250-0259 JACKZCOAXIAL 50-OHM SUS=MINAT CHMASSIS 15556 9287
A6JS3 1250~0258 JACK:COAXEAL 50-0HN SUS=MINAT CHASSIS 15558 9281
ABJa 1250-0258 JACKtCOAXIAL 50=0HH SUB=HINAT CHASSIS 15558 9287
A6)% 1230-0258 JACKsCOAXTAL SO-0HN SUB=MINAT CHASS13 15556 9287
4616 1250-0258 JACKZCOAXIAL 50-0HM SUB-MINAT CHASSIS 15588 9287
ABJT 1250-0258 JACKICOAXIAL BO=ORM SUB=MINAT CHASSIS 15558 9287
AbAL 05061-06103 ] BDARD ASSY:FREQUENCY DIVIOER 28480 05061=6103
ASALCL 0160-0181 5 CiFKD WY 0.01 UF 10T 200VDCH 5628 192°10392~PT5
ABALC2 0180-2614 C2FXD ELECT TA 1GOUF +20-15% 30VOCW 56269 1500107 X803052
AGALC3 0160-0127 CIEXD CER 1.0 UF 20X 25VDCW 56289 5C13CS=CAL
AGALCS 0140-0178 1 C1EXD MICA 560 PF 2% 72134 ROMLSF56163C
AGAICS 0160=0161 CIFXC WY 0.01 UF 10X 200VOCW 56289 152P10392=PTS
ABALLG 0160-0127 CIFXD CER 1.0 UF 20X 25VDCW 56289 5C13C S=CHL
ASALCT 0150-0121 C3FXD GER 0,1 UF +80-203 SOVOCH 56289 5C50B15=CHML
AGA2CE 0160-0161 C3EXD MY 0.01 UF 10% Z00VOCW 56289 152P10392-FT5
AGAICS 0150-0121 C:FXD CER 0.l UF +80=-20% 50VDCW 56289 5C50815-CHL
ASALLLO 0140-0176 CIEXD MICA 100 PF 2X 28480 0140=0176
AGALCIL 0140-0208 C:FXD MICA &80 PF S 72136 RDM1SF661.43C
A6ALCL2 0140-0179 CSEXD MICA 1060 PF 2% 28480 6140-0179
ABAICYS 0160-0161 Ci1FX0 MY 0.0) UF 10X 200¥DCW 55289 192P10392=PT5
AGALCLA 0140-0221 CIFXD MICA 220 eF 1% 28480 0140-0221
AGALCLS 0160-0161 C:FXO MY 0,01 UF 10T Z0OYOCW 56289 192P10392-PTS
AGA1CYG 01400231 1 CIFXD MICA 440PF 1T 300VDCM 04062 ROMLSF441F3C
ABAICLT 0150-0121 CIFXD CER 0.1 UF +80=-20% 50VDCW 54289 5C50815-CHL
AGALCLE ois0-0121 CIFXD CER 0.1 UF +80=201 SOYDCW 56289 5C50B15=CML
ABALCLY 0140-0154 1 C:FXQ MICA 1300 PF 5% 28480 0140-0154
AGALC20 0140=0204 1 C:FXD HICA 4T PF 5T NPO SOOVDCH 14655 RDM15E4TOJ5C
AsALC21 0121=0046 5 CIVARL CER 9~35 PF 28480 0121-0046
AGALCZ2 0140-0179 CiFXD WICA 1000 OF 23 2848C 0140=0179
AGALCZ3 0150=0121 C1FXD CER 0.1 UF +80=20% SOVDCHW 56289 5C50B15-CHL
AGALCZ4 0140-0159 1 CFXD MICA 3000 PF 2% 26480 0140~0159
AGALC2S 0380-0197 CiFAD ELECT 2.2 UF 10 Z0VOCW 56285 1500225X9020A2-0Y5
See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

0 o Mfr

~— Reference | Lp part Number Oty Description Mfr Part Number
Designation Code
AGAIC26 0140-0180 C2FXD MICA 2000 PF 2% 28480 014G=0180
AGALC2T 0150-0121 C2FXD CER 0.1 UF +80=-20% S0YDCLW 56289 SCS0B1S=CHL
AGALLCZE 0150=0121 CtFXD CER 0.1 UF +B0=20% 50VDLH 56209 S5C508 1 5=CNL
AGALL29 0150~-0121 CIFX0 CEA 0.1 WF +60=20% 30V¥YDCW 56289 SC50815~CNL
AGALC30 Ha0-2614 CiFXD ELECT TA 10QUF +20-15% 30¥DCW. 56289 1500107 X903052
A&ALCAL 0150-0121 C:FXD CER Q.1 UF +B0~20% SOVDCNM 56289 SC5081S=-LML
AsALL32 0l60-2564 1 C:FXD MICA 2000 PF 2% 300VOLW 00853 RDM19F202G3S
ASALLY 0150-0121 CtFXD CER Oal UF +BG~20% SQYDLM 54289 SCS0815=CHL
AGALC 34 01%0-0121 CIFXD CER 0.1 UF +BD=20% SOYOLW 56289 SCS0815=CHL
AGALCAS 0180=0291 C:FXAD ELECT 1.0 UF 10X 35VDCHW 56289 1500105X503%5A2-0¥5
ABALL3S 0160-0194 1 CIFXD MY 0,015 UF 10X 56209 192P153192=¢TS
ASALC2T 0130-0291 C2FXD ELECT 1.0 UF 10X I5VOCY 562089 L5001 03X9035A2=0Y 5
AGALCAR 0160~-0340 CIFXD MICA &00 PF 1X 28480 0160=0340
ABALL39 0l60=3064 1 CIFXD MNICA 1000 PF 5% 300YDCW Q0853 RDML9FLOZJ3S
ALALC A0 0180=-029] CIFXD ELECT 1.9 UF 10X 35YOCW 56269 L5GDLOSXS0IBA-DYS
ASALCAL 0160=0574 CiFAD CER Q.47 UF +80=20% 25vDCW 56289 SCLIBTS=CML
ABALCH2 0leG-0174 C:FXD CER Q.47 UF +00~20% 25¥0DCW 5628% S5C11B7S=CML
AGALLCS2 0160-2331 2 CIFXD MICA 8200 PF 1% 00853 RDMZOF822F1E
AGALC A% 0140-01 T4 CIFXD CER Q.47 UF +80=20X 25¥0DCW 56289 SCLIBTS=CML
A&ALCHE 0160=2331 C:FXD MiCh 8200 PF 1% QD853 ADM2OFB22FLS
AbGALL 46 01600174 CIFMD CER Do 4T UF +90-20% 25VDCMW 56289 5C11675-CML
A6ALLAL 19020004 1 DIODE BREAKDOMN:T.DV 1% 20480 1902-C0Cs
ABALCR2Z 1901-0640 OIODEsSILICON 50 MA 30 Wy 07263 FOGlQ88
AoALCR3 19G1=-0040 DIGDE:SILICON 50 Ma 30 WV 07263 FDGLCES
AGALCR & 1901~-0040 DIODE:SILICON 50 MA 30 dY 07263 FDG1083
AGALILRE 1901-3040 DIGDE:SILICON 50 MA 30 Wy 07263 FOG1088
AGALCRSG 1901-0050 DIGDE:SILICON 50 MA 30 WV 07263 FDG1O88
AGALCRT 1901=0040 OIODE:SELECON S0 MA 30 Wy 07263 FDELOBS
ASALCRA 1%02=3105 1 D100E BREAKDOWN:S.62V 2% 04713 SI19939 111
AGALICRG 1901=0040 DIODE:SILICON 50 MA 30 WY 07263 FDG104a
AGALECT 1820~0055 i {C:TTL DECADE COUNTER 10 MHI MIN. 0iz95 SNTHFON
A6ALLL 9140=-0129 & LOILIFXD RF 220 UH 28480 9140-0129
ABALILZ S140-0307 1 COILIFXD RF 27 UH 10X 998040 1840-348
ABALILY S140G-0129 COJlLzFXD RF 220 UH 28480 F140-Q129
AGALL 4 91400118 2 COlL:FXD 500 UH 5% 26480 9140=-01148
AGALLS T140-0118 COILzFXD 500 UH 5X 28480 9140=-0114

—— ABALLG F140-0129 COIL:FXD RF 220 UH 26480 9140=0129
AGALLT 9140=0129 COILsFXD RF 220 UH ZB480O G140=0129
ABALLA L40~0129 COIL:FXD RF 220 UH 28460 9140=-012%
AGALILY 9140=-0129 LOIL:FXD RF 220 UH 28480 F140=0129
AGALILLD 9100=1 64T 1 COIL/CHOKE 470 UH 53 62142 19=1331-274
AbAlQl 1854=0G05 TSTR:SI NPN 80131 2NTOS
AbALQ2 1854=-0003 TSTR:S1 WPM{SELECTED FROM 2NiT711} 28480 1854=0003
A6A1Q3 1854=0003 TSTR3S] HPN{SELECTED FROM 2HLT11} 28480 1854-~0G02
AGALOS 1854=000%5 TSTRIS1 NPM 80131 2NT08
ABALQS 185%=005%6 1 TSTR:S1 FET 80131 2h4I42
AbALQ4 1954-0003 TSTRiS1 WPN 80131 2ZNTOB
A6AEDQT 1854=0023 TSTR1SI NPNISELECTED FROM 2H2484) 284840 1854~0023
AbALQR 1854-0005 FSTR251 NPN 80131 2NT08
ABALQY 1354=0005 TSTRzSI NPN 80131 ZNTO8
AGAEQLD 1854~0005 TSTR:S1 NWPH 80131 2ZNTO8
A6ATAL1 1954-0005 T5TR:S1 WPN 80131 2N708
ABALQ)2 1854=0003 TS5TR:ST NPMASELECTED FROM 2M1T1L) 28480 L854=0003

| AGALQL3 1854~0005% TSTR2SL NPM 80131 2NTGE

AsALQL & 1853=00L0 1 TSTR:SI PKP{SELECTED FROM 2N3251) Z8480C 1853~0010¢
A6AL10L% 19%4=0005 TSTRiSI NPN BO131 ZNTO8
healdlise 1854=0005% TSTRIST NPN 80131 INTO8
ABALIRY CIST-0900 RIFXD MET FLM 100 OHM 2% L/8W 28480 0T5T=0900
ABALRZ GT5T-0940 RIFXD FLM 4700 OHM 2% 1/8W 28480 0T5T=0940
AGALRS 0TS T=0936 & RIFXD FLM 3,3K OHM 2% L/EW 20480 GI5T=0936
AGALR% 01570893 15 RIFXD FLM 51 OHM 2% 1/8W 28480 0T571=0893
ALALRE QT57=0921 3 A:FXD MET FLM T5G OHN 2% 179w 2848¢ 0I5T=0921
AGALRS 01570893 ATFXD FLM 51 OHM 2% 1/8W 28480 Q757=00893
ASALRG QI5T=0924 R:FXD MET FLR 1K OHM 2T L/8d 28480 GT57~0924
ASALRT 0T51-0857 1 RIEXD FLM 75 OHM 2% L/8W 28480 QI5T=089T7
ASALRB QT5T=0924 RIFXD MET FLM LXK OMM 2% 170N 28480 OT5T=0924
AGALRY 075T=0924 RIFAD MET FLM 1K OHM 2T L/70W 20480 075T=0924
AGALRLO OTST-0957 RIFXD FLM 24K DHN 2% 1/8M 28480 Q9I5T-0957
AGALRL]L GT5T-0929 4 REFXD FLM 1.6K OHM 2% 1784 28480 QT57=0929
AbALRLZ 0T5T=0893 RIFXO FLM 51 OWM 2% L/78W 28480 0151=0a93
AGALRLD CIST-091L4 RIFXD MET FLN 470 OHM 2% 1/9W 28480 Q75T=0914
AGALRL& 0757-0963 3 REFXD FLK 43K OWM 2% 1/5W 28480 0757=0963
AGALIRLS OTST=095% ] RXFXD FLMW 20K OHM 2% 178w 28480 0I5T=0955
AGALRLE 0TS T=0%44 RIFXD FLM &£.8K OHM 2T 1/8M 2848¢ OT5T=0944
AGALRYET 0757=0930 2 RIFXD LM 1.8K OWM 2% L78MW 28489 015T=0939
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Model 5061A

Replaceable Parts
Table 61, Replaceable Parts, 5061A W/( Option
- Mfr

Reference |p pary Number| Qty Description Mfr Part Number
Designation Code
AGATRLS 07157=0958 3 RIFXD MET FLM 27K OHM ZE 1/8W 28480 QIST-Q958
AGALRLS 075 T=0976 T #:FXD FLM 150K OHM 2X L/7E&W pt- LY 14 0757=09T6
ALALRZC GTST=0893 R:FEKD FLM 51 OHM 2X 1/BW 284380 OT57T=0893
ASALRZY OT5T=0917 fzFXD FLM 510 OhM 2X 1784 28480 0757-0917
AGALRZZ 075 T=04T4 F:4 RIFXD MET FLM 243K OHM 1X 1/78BW 28480 DTS5 T=0474
AGALRZZ OT5¥=04T4 RIFXD MET FLM 243K DHM 1X 1l/78W 28480 0T5T-04 14
AGAIRZD 0757=0893 RiFXD FLM 51 OWM 2% L/GW 20480 0T37=0833
AGALRZ 4 OT5T=0929 RIFXD FLM l.6K DHM 2K 178w 29480 G757=0929
AGALRZS QT5T=0940 R:FX0 FLM 4T00 OHM ZX 1/78W 28480 O75T=0940
AGALRZ & 07370893 RiFXD FLM 51 DHM 2% L/aM 28480 Q751-£8%3
AGALRZT oT5T=-09%2 11 RiFXD FLM 15K OHM 2X 178 28460 Q15T=0952
ASALR 2D GT5T-0948 REIFXD FLW 10K GHM 23 178W ZB480 0157=0948
AGALRZS GTST-0900 R:FXD MET FLM 10G OHM 2X L/BN 26480 Q757=0900
AGALRID CTsT-0920 RIFXD FLM 680 OHM 2X 1/09W 2B4B0 075 T=0920
AGMIR3L 07$T-04898 & RIFXD FLM 82 OHM 2% 1/6W 28480 Q15-Ce9a
ABAIR3Z o075 T=0922 2 R3FXD FLM 820 OHM 2% 178w 28480 QT57-0922
AbALRI3Z OT5T=0%42 R3FXD FLM S.&K OHM 2% 176w 254580 0F5T=0942
AHALR3S GTsT=095) 3 R:FXD FLM 13K OHM 2X ir8W 28450 OT5T=0951
AGALRAS QUST-0%44 R:FXD FLM 6.8K OHM 2% 1/6W 28450 0151=0944
AGALR3E 0757=-0892 RIFXD FLM 51 OHM 2% 1784 28489 GTST=0893
AGALR3T 075 T=0893 R:FND FLM 51 OHM 2% 1/8M 28480 O75T=0893
ApAlhia 015 T=-0927 4 RIFXD FLM L1.3K OWM 2X 1/8W 28480 0151=-0927
AHALRIG QTST~0927 R:FXD FLM 1.3K OHM 2% 1/6W 28480 QT5T=0927
AGALRS0 0T51-0917 RIFX0 FLM 510 OHM 2% 1/78W 28480 01570917
AGALRAL QT5T=0915 3 R:FXD FLM %30 OHM 2X 1/6W 28480 075T=0915
AHALR &2 DIST=0927T RiFXD FLM 1.3K OHM 2% 1/8m 28480 O157=C927
ASALR43 OTST=0900 R2FXD MET FLM 100 OHM 2% 1/BW 28430 O75T=0900
AGALR &4 0T57T=-1060 1 RrFXED MET FLM 196 OHM 1X 1/2W 2848 0751=1060
ABALRAS QT5T=09348 5 RIFXD FLM 3.9 OHM 2X 1/BW 28480 075T=0938
AGALR &5 oTs1=-093% RIFXD FLM 3K 0OMM 2% 1/BW 28489 OT5T=0935
AGALIR&T OTET=0924 RFXD MET FLM LK OHN 2% L/8u 28480 GT57=0924
AGALR4D DI5T=0941 14 RIFXD FLM 541K OHM 2% 1/8W 28480 OT5T-0941
AGALRAY Q757=0941 RIFKD FLM 5.1K OHM 2% 1/8W 28489 OT5T=0%41
ASATRSO 01570940 RArFXD FLM 4700 OHM 2% 1/6M 20489 Q15T=0940
AGALRS1 OT5T-0929 R:FXD FLN 1.&K DHM 2% 1/BwW 28480 075T=0929
AGALRS2 QTE =093 RFXD FLM 3,.3K OHM 2% 1/8u 28480 QI571- 0936
AGALRS2 075 T=0%07 AsFXD F£LM 200 OHM 2X L/BW 28480 CI5T-09a7
AGALRS% 0757=0932 R3FXD MET FLM 2.2K OHM 2% L/6M 28480 075 7=0932
AGALASS QTS T-0907 R:FAD FLM 200 OHM 2% 178%W 28480 GIST=-0907
ABALRSS 0T57=0911 ReFXD FLM 300 OHM 2% L/73W 28480 675T=0911
AGALRAST 0I5 T=091% A:FXD FLM 430 OHM 2X l/EBW 28480 0757=-0915
ABALIRER 0T57=0899 RIFXD FLM 91 OHN 2% 1/5W 28480 07157=CB99
ABALRSS 0T5T=-0922 RIFXD FLM 820 GiM 2T 178% 26480 0151=-0922
AGALRGD QTS T=0942 RIFXD FLM 5.6K OHN 2X 1/8W 28480 Q757-Q942
AGALTL 050461-8006 i TRANSFORMER tSMHZI INPUT 28480 05061-800¢
AGALTZ 05061=-8605% Z TRANSFORMER : LNHI-4MHI 28480 Q5064=6005
ALGALT3 05061-6007 1 TRANSFORHER:LMHE OUTPUT 28480 05061=-8007
AGALT & 05061~ BOO7 TRANSFORMER:IMHI QUTPUT 28480 05061-8007
AGALTS 1074=9C 1 TRANSFORMER ASSY:100KWI ZBABC 10TA=3C
AT 05061~ 6005 1 MODULE ASSY:AC AMPLIFIER 26480 050616005

0340=-0119 INSULATED FEED THRU: TEFLON 98291 FT=5M~023=P20

00105=2010 1 Tie: INPUT ZB4EG Q00105=2010
A7 05061-000% 1 CHASSIS:AC ANPLIFER 2848C 050410905
M1sC . 05061=-0006 1 COVERIAC AMPLLIFIER 28480 05061=0008
PARTS 05061-2001 2 PLATE :END ZB48C 05061-2001

o5061-2007 1 PLATEZEND 20480 05061-2007

G5061-203% 1 SHAFT 2480 Q5061=-2039
ATS] 1250-0258 JACKICOAXIAL S50-0HM SUB-MINAT CHASSIS 15558 9287
ATa2 1250=-025%3 JACK:COAX LAL S50—OHM SUB=MINAT CHASSIS 155%8 2287
ATJI 1250=0256 JALK:COAXIAL 50-0HM SUB—MINAT CHASSIS 15558 9z2at
ATdA 1250-025%8 JACK:COAXTAL B50=0MH SUB=MINAT CHASSIS 15%%8 9287
ATIS 1250~02548 JACK:COAXIAL 50=0HM SUB-MINAT CHASSIS 15558 9281
ATdE 1250=-0258 JACK:COAXIAL 50=-0HM SUB=MINAT CHASSIS 15558 9287
ATR1T 2100-3182 1 R:WAR CERMET 10K OHM 20% LOG 1/4W 28480 2100-3182
ATAL 05061=46004 1 BOARD ASSYZAC AMPLEIFIER 28400 G50&1=-60046
ATALCL 0160-2415 1 CIFXD MY 0.0002 UF 5X 200¥0CH 28480 0360-2615
ATALC2 0L40=0225% CiFXD MICA 300 PF X 28430 0140=0225
ATALCE 01800100 C:FXD ELECT 4.7 UF 10X 35¥DLM 56289 15004 T5XICASB2-DY S
ATALCE 0180-0109 CrFXD ELECT 4.T UF 10% 35¥DLW 6289 15004 75X303582-DY 5
ATALCS 0150=-0093 LIFXD CER Q.01 UF +80=20% 100VDLW 72982 801=-KE0C011
ATALICSE 0160-0127 CrFXD CER 1.0 UF 20% 25VDLW 54299 SC1AC5=CML
ATALCT 01600180 & CtFXD MY 0.033 UF 5X 2848G Q150=0L180
ATAICE 0170=0084 2 C:FX0 MY D.06BUF 20% 5QVOCM 844)11 GCIPE STYLE 23
ATALCY G1T0=00%4 3 C:FND MY 0.G4TUF 20% SOVOCH 84411 TYPE 602
ATALICLO 0160=-0180 C3FXD MY 0.033 UF 5% 28480 0160=0180
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

Referen . Mfr

~ ererence  1up part Number| Qty Description Mfr Part Number
Designation Code
ATALC11 01 T0=009% CEtFXD MY 0.04TUF 20% SOVDCM Besll TYPE 602
ATALCL2 0169-0128 * CiFXD CER 2.2 UF 20% 25vDCW 56289 SC152C25=CHL
ATALC1Y 0180-0106 Ci:FXD ELECT &40 UF 203 &VDCW 28480 0180=-0104
ATAICLS 0} 70=0085 CiFXD MY Q,JUF 20% 50VDCW B4411 601PE STYLE 2
ATALCLS 01 10-0oan CiFXD MY O,1UF 20% SOvOCw Bh4ell 601PE STYLE 3
ATALCLS Di50=0086 1 CIFED CER 0.004T UF 20X 500VDLW 56289 Z9€33IA3=L0H
ATALCATY 0180-2612 CiFXD ELECT TA 100UF +20=15% 30VOCW 56285 1500107 X903052
ATALCLE QLi0-00082 CIFXD MY Q.0lUF 20% SOVDCW Biell GO1PE STYLE 1
ATALC1Y MBO-2614 CrFXD ELECT TA 100UF +7I0=15% 30VOLM 54ZB9 1500107 003052
ATARC2ZD 01 70=-009) E] CIFXD POLY 0.01213 UF 2% SOVDCMW 56289 Plee504 PYP
ATAIC 0B0-2614 €: FXD ELECT TA 1000UF +20-15% A0VDCW 56289 15007107 X903062
ATAL1C21 ¢180=-0513 CIFND ELECT ThA LOOUF +20=15% 30QVDCW 56289 L090107C2030T2
ATRIC22 ario=-0a90 2 L:FXD POLY 0.0252 UF 1% S0vDCW 56289 P246505 PYP
ATALC23 01T0-0051 C=FXD POLY 0.D121% UF 2% S50¥0Cw 56289 16504 PYP
ATAICRL 19¢1=-0033 i2 CIQDE:SILICON 100MA L30WY 07263 FD336%
ATALCR2 1941-0033 DIODE:STLICON 1O0MA LS0WY o282 FD3369
ATALCR3 1902-0245 1 OIODE:BRAEAKDOMN 6.8V 5% LH4099 G4T13 1N&09%
ATALCRS 1902-1172 1 DICDE BREANDOMM:Y.lV 5% 04712 1H4103
ATALCRS 1901=-0033 DIODE:SELICON 100MA LBOWY G263 FD3369
ATARQL 1854=0023 TSTA2SI NPN{SELECTED FROM 2HZ4B4) 28480 1454=-0023
ATALQ2 1854-0023 TS5TR:S51 NPN{SELECTED FROM 2n2484) 20480 1854=-0023
ATALQ3 1854=0003 TSTRISI NPNASELECTED FROM 2N1T711) 28480 1854=-0003
ATALQSG 1855-D0&% i TSTRISI FET M=CHANMEL DUAL 28480 1855 0049
ATALOS 18540023 TSTR:SI WPNISELECTED FROM 2N2484) 28480 1854=Q023
ATALQS 1854=0423 TSTRISE NPN(SELECTED FROM ZN2484) 26480 1854+3023
ATALIQT 1854=0003 TSTR:ST NPN{SELECTECX FROM ZN1T7Il) 2B4BQ 1856=0003
ATA1QE 1854=~0003 TSTR:S] WPNISELECTED FROM 2N1TE1M 28480 18540003
ATALO9 1854=0003 TSTRIST NPNISELECTED FROW 2N1T7111) 28480 1854=0003
ATALGQLO 1854=0003 TSTRIST NPHISELECTED FROM ZNITI1L1) 28480 1854=0003
ATALO1) 1854=~0003 TSTR2SI NPHNCSELELTED FRDM 2NLTLL) 28400 185400063
ATALIGL2 1554=0003 TSTR:S1 NPNISELECTED FROM ZN1T11) 28480 1854=0003
ATALGLDY 18540003 TSTRIST NPNCSELECTED FROWM Z2H1TL1) 28480 1854=0003
ATALGL4 1854=-0003 FTSTR2S51 NPN(SELECTED FROM ZN1T11) 28480 1454=00063
ATALIR] 0?57-q924 RIFXD MET FLM LK OHM 2T 1/9W 20480 CTI5T=0924
ATalRZ 0757-0964 3 RiFXO FLM 56K OHM 2X 1/6M 28480 QT5T=Co86
ATALIR3 0730=0166 1 K:FXD DEPC 10 MEGOHM 1X 1w 28480 OTAG=QL68
ATALR & 0698-3131 1 RIFXD DEPC 3,30 MEGOMM 1X 1/8W 20480 0&98=3131

o ATALRS GTST=0948 RiFX0 FLM 10K OHM 2% l/8M 28480 Q75 T=0948
ATAIRS QTS T-0986 RIFXD fLM 56K OHM ZX 1/aW 28480 OT5T=-0%64
ATALRT OT5T=0964 RtFXD FLM 56K OB 2T L/6M 28480 QTST=0966
ATALRE 0T7ST=0948 RIFXD FLM 10% OMM 2T 178M 20480 0T5T=09438
ATALRD oTST=0955 REFXD FLM 20K OHN 2X 1/6M 28480 G75T=0955
ATALIRLO 0698=3129 R:iFAD DEPC 1.00 MEGOHM 1% 1/8W 23880 0690=3129
ATALR11 QT5T-0946 1 RIFXD FLM B.2K OHM 2% L70W 28480 QI5T=0946
ATALIRLZ 075 T=0972 RiFXD FLM 100x OwM 2% 17894 29480 OT5T=0972
ATALRL: OT5T-0972 RIFX0 FLM 100K OHM Z2X L1744 28480 oTET=0972
ATALRLS O675T=0957 : RIFXD FLM Z&K CHM 2% 173w 28480 CI5T=0957
ATALR1S aT5T=0959 L) R:FXD FLM 30K OHM 2% 178M 28480 075T=0959
ATALR]S 075T=0952 RIFXD FLM 15K OMM X 178W 28480 OGT5T=0952
ATALRLT NOT ASSIGNED
ATALRLE 2100=ET72 1 RIVAR WW 500 OHM 5T TYPE H 1M 28480 Z100=17%12
ATALRLS QTS5 T=0929 RFXD FLM 1.6K OHM 2% L/8w 28480 0157=0929
ATALRZ0 Q75 7T-0952 RiFXD FLM ISK OHM ZE L/6W 28480 Q157~0952
ATALIRZ] OT5T=0957 RIFND FLM 24K OHM 2% 1/78W 28480 0T5T=0957
ATALRZ22 075 T-Q9T0 1 AIFXD FLM 32K OHM 2% L/78MW 26480 OT5T=0970
ATALRZ3 TS T=0978 A:FXD FLM 150K OHN 2T 1/6W <B480 0T57=09746
ATAIRZ4& OT5T=0F41 RIFAD FLN S.1K OHM 2X 17BM 25480 QTST=0941
ATALRZS Q&698=4308 4 R:FXD MET FLM 14.9K OHM 1% 1/8uW 28480 V598=4304
ATALRZ2& DTS T=0%48 RIFXD FLM LOGX OWM 2% 170W 28480 AT5T=0948
ATALRZT Q&FB-5469 b3 RIFXD MET FLM £566% DHM IX L/ENW 26480 Q&90= 5469
ATAIRZE 0598=4308 RiFXD MET FLH L6.9K OHM L 1/78W 28480 G6P0=4308
ATALRZY GTST=0940 RiFXD FLM 4700 OHM 2X 179w 28480 DT5T=0940
ATALIRID 0757T=094E RIFXD FLM 10K b 2f 1/8W 28480 QTS5 T=0948
ATALR31 015 T=0941 RIFXD FLM 5.1K OHM 2% 1/8W 28480 075 T=-094)
ATALR3IZ BTST=0948 RiFXD FLM 10K OMM 2% 1/78M 28480 075T=0944
ATALR33 QTS T-0948 R:FXD FLE 10K OHM 2X 1/8W 26460 01570948
ATALAZS OT57T=0896 RIFXD MET FLW &8 OHM 2T 1/8W 28480 075T= 0896
ATALIR3S gIsT-0931 R:FXD FLM 2K OHM ZE L/79% 28%80 TS5 T=093%
ATALIRIG 075T=0931 RIFXD FLM 2K OHM 2X L/0M 28480 0757=0931
ATAIRAT GT57T=0940 RIFXD FLM 4700 OuM 2X L/6M 20480 01570940
ATALAZS DTS T=0940 RIFXD FLM 4700 OHM ZT L/3M 28480 0T5T=0940
ATALRYS Q7157=0931 RiFXD FLM 2K OHM 2X L/8W 28480 G15T=0931
ATALR&0 GT5T=0094 RiFXD FLM 56 DMM Z2X L78M 28480 OTST=06%
ATALRAL Q7570907 RiFXD FLM 200 DHM 2% 178w 28480 Q157=0907
ATALRG2 0T5T=0948 RIFXD FLM LOK OHM 2% 178W 28480 0T5T=0948
ATALIRSG3 075T=0935 RIFXD FLNM 3K OHM 2% 1/8W 284840 DI51T-0935
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Model 5061A

Replaceable Parts
Table 6-1. Replaceable Parts, 5061 A W/O Option
e Mfr
Reference |p pary Number Qty Description Mfr Part Number
Designation Code
ATALR&S 0757=0007 RAFXD FLM 200 OWM 2T 1/3M 20480 0T57=-0907
ATALRAS 0757-0924 RSEXD MET FLM 1K DHM 2% 1/8W 28480 0757-0924
ATALR#S 0698-3129 RIFXD DEPC 1,00 MEGOMA 1% L/6W 28480 0698-3129
ATAIRAT 0698-0077 2 RIEXD MET FLM 93.1K OHM 1% 1/8W 28480 0698=0077
ATALR4S 0T5T-0955 RIFXD FLN 20K OHM 23 1/8W 28480 0757-0955
ATALR4S 0757=045T 2 AIEUD MET FLM 47.5K OHM 1% 1/8W 28480 OT5T=C457
ATAIRS0 0698-0027 RSFAD MET FLM 93.1K DHM L% 1/8W 28480 0695=00TT
ATALRS] 07570948 RiFXD FLM LOK OHM 2T 1/8W 20460 0757-0948
ATALRSZ 0157-0900 RIFXD MET FLM 100 OHM 2% 178N 26460 0T57=0900
ATAIRE2 0757-0000 1 RIFXD 10082 2% 1/BW 28480 0757-0000
ATAL I 67 4 POST: TERMINAL 0340-0037
MISC PARTS 0340-003% ENSULATORT BUSHING 28480 0340-003%
A 05061-6095 1 MODULE ASSY:PHASE DETECTOR 28480 05061-6095
0340-011% INSULATED FEED THAUITEFLON 98291 FT=5M-G23=P20
2230-0024 SCRENISTL PAN HD 4=40 THD 00000 o8o
as 5020-01T6 THSULATOR FOR SNAP=ON PIMS 28480 5020-0176
B ARTs — 05060-0008 1 COVER:BOTTOM 28480 050600008
05061-0007 1 COVER: TGP 26480 65061=0007
05061~2033 1 PLATE 1END 28480 05061-2033
05061-2034 X PLATE:END 28480 05061-2034
Al 1250-0258 JACKICOAKLAL S0-OHM SUB~MINAT CHASSIS 15558 92587
angz 1250-0258 JACK:COANTAL SO-OHM SUB=MINAT CHASSIS 15558 9287
AB43 1250-0258 JACKICOAKIAL 50-OHM SUB-MINAT CHASSIS 15558 sz87
A8 1250-0258 JACK:COAXTAL 50=0HM SUB~MINAT CHASSIS 15858 9287
AaJ5 1250-0258 JACK:COAXIAL S0-OWM SUB-MINAT CHASS1S 15558 9281
486 1250-0256 JACKICOAKIAL SO0-OHM SUB=MINAT CHASSIS 15558 9287
ABE1, E2 9170-002% 2 BEAD:FERRITE 9170-0029
A8A1 05040-4096 1 BOARD ASSY:PHASE DETECTOR 28480 05060-40%8
AgAlCl 0170-0091 CIFXD POLY 0.05253 UF 2% S0VOCW 56289 P146504 PYP
ABAIC2 0180-0117 & C3FXD ELECT 2,7 UF 10T 35¥0CW 20480 0180-0117
ABAICE 0170-00%0 C2EXD POLY 0.0252 UF I% SOVDCH 56289 P246S05 PYP
ABAICS 0180-0114 3 C:EXD ELECT 6.8 UF 10% 35VOCW 56289 1500665X9035B2Z=DYS
ABALLS 0140-020% 1 CIFXD WICA 3.0 PF 10% 28480 6140=-020%
ABAILS 0150-0121 CFXD CER D.i UF $80-20% SOVDCW 58289 SC50BT SCML
ABALCT 0140-0176 CLEXD NITA 100 PR 2% 28480 0140-0176
ABALLS 0L60-0370 3 C:FXD MICA 20 PF SX 28460 0160-03T0
ABALCY 0180-0113 CiFXD ELECT TA l00UF +20-15% 30VDLM 56289 1690107C203012
ABALCLO 0180-0113 C:FXD ELECT TA LOOUF +20~15X 30VDCH 56289 1090107C 203072
ABALCLY 0160-2307 C:FXD MICA 47 PF 5% 26480 0160-2307
ABALC1Z 0160-0370 CtFXD MICA 20 PF 5% 20480 0160~0370
ABAICL3 0150-0093 CIFXD CER 0.0L UF +80-20% 100VDCW 72082 801-K800011
ABAICL4 0160-0370 C:FXD HICA 20 PF 5% 28480 0160-0370
ABALCLS 0180-0100 CHFXD ELECT 4.7 UF 10X 35vDCW 56289 15004 75X903542-0V 5
ABALCLG 0LA0-0100 CiFXD ELECT 4.7 UF 10T 35vDCH 56289 15004 15X903582=DY 5
ABAICLT 01560-086% 2z C1FXD MY 0.47 UF 10T 50VDCHW 02047 SEF1TAA4 TS
ABALCLS 6160-0859 C2FXD MY 0.47 UF 108 50VOCNW 82047 65F LTAA&T4
ABAIC12 0170-0085 CtFAD MY 0.1UF 20X 50VOGN 04dll 601PE STYLE 3
ABALC20 0170-0086 z CIFXD MY 0.22UF 208 SOVOCW 84411 601PE STYLE 3
ABALCZ] 0160-0116 CEFXD ELECT 5.8 UF 10% 35vDCW 56289 150D685KS03502=DY S
ABALL22 0180-0113 CIFAD ELECT TA JOOUF +20~15% 30¥0CW 56289 1090107C 203072
ABALC23 0170-008% CIFAD NY 0.1UF 20X SOVDLW 8441l 60IPE STYLE 3
ABALCZ4 0170-0094 CIFXD MY 0.04TUF 208 S0VDCW 84411 TYPE 602
ABALCZS 0170-0085 CiEXD MY 0.1UF 20X 5OVDCW Badll 6O1PE STYLE 2
ABALC26 0L70-008% CtFAD MY 0.1UF 203 50VDCW Ba411 601PE STYLE 3
ABALC2T 0130~0100 CIFXD ELECT 4.7 UF 10% 35VDON 5628% 15004 15X903582-DY5
ABALCZS 0L60-0174 CIEXD CER D.47 UF +B0-20% 25¥0CW 54289 SC1IBTS~CHL
ABALC2Y 0170-0085 C1EXD NY 0.10F 20% SOVDLW 84411 S01PE STYLE 3
ABATCRL 1401-0033 DIGDEsSILICON LOOMA 180wy 01283 FO3369
ABAICRZ 1901~0033 DIODE:SILICON LOGHA L8OWY 07243 F03369
ABAICA3 1901-0040 DIODE:SILICON 50 MA 30 WY 07263 FOGLO086
ABALCR# 1901-0040 DIDDESSILICON SO WA 30 WV 01263 FOG1088
ABALCRS 1901-0040 DIODE:SILICON 50 MA 30 WY 07263 FOGLO@B
ABALCRS 1901-0033 DIODE:SILICON 100MA LAOWY 07263 £D3269
ABALCRT 1901-0033 DIODE:SILICON LOGMA 180WY 07263 FD3369
ABALOL 16540541 TSTR2SI NPH 28A8¢ 185406541
ABALG2 1854.0541 TSTR3SI WP 28480 18540641
ABALRA 18540641 TSTR:5I WPN 28480 18540541
ABALQS 1855=0005 TSTRESI NPN 50131 2NT08
ABALGS 1854=0005 TSTR:SE NPN 80131 2NT08
ABALQG 1854~0005 T5TR:SI WPN 80131 2N708
ABALQY 1854=0005 TSTR:ST NPH 80131 2H708
ABALOB 18520641 T5TRsST NPN 26486 18540641
ABALQY 18540541 TSTR:51 HEW 26480 1854-0541
ABA1Q1O 16540541 T5TR:ST NPH 28480 1854.0641
ABAYQIL 1854-0541 TSTRISI WPM 28480 18540547
ABALG12 18540541 TSTR2SI HPN 28480 1854-0541
ABALGLY 18530005 ] TSTR:SI PNP 80131 2NG41
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061 A
Replaceable Parts

— Reference .o part Number| Oty Description Mir Mfr Part Number
Designation Code
ABAIRL QT57-0%48 RIFXD FLM 10K ONM 2T 1/GM 28480 0TET-0948
ABALRZ 0757-0957 RIFXD FLM 24K OHM 2% 18N 20480 0757=0957
ABALR3 0757-0927 RFXD FLM 1K OHM 2% 1/8W 1 LB4B0 0T57-0%27
ABALR & GT5T-0457 RIFXD MET FLM #7.5K OHM 1T L78W 28480 DTS T-045T
ABAIRS 015T-Dhds 1 R:FXD MET FLW 12.1K OHM 1T L/8W 28480 075T=044k
ABALRA 0757=0959 R3FXD FLM 30K OHM 2% 1784 26480 0757=0959
ABALRT 0757-0850 1 REFXD MET FLM 22,1K OHM 1T 1/8M 28480 0757~ 0450
ABAIRD 0757-08%+4 RIFXD ELM 56 OHM 2% 1/8W 28460 07570854
ABAIRY 0757-0948 RIFAD FLM LOK DHR 2% 1/78W 26460 0757-0948
ASALRLD 2100-1760 1 RIVAR W SK OMM S% TVPE V IW 26480 2100=1760
ABALREL OTST-0945 1 RIFXD FLM 7.5 OHM ZX 1/8W 28480 0757=0945
ABAIRL2 075 7-0972 R1FXD FLM LOOK OHM 2% 1/8W 28480 0757=0972
ASALRL3 0I5T-0442 2 RIFXD HET FLM 10.0K QUM 1% 1/8W 28480 0757=Q&d2
ABALRL4 075T-0972 REFAD FLM LOOK OHN 2% 1/84 28480 0T87-0972
AGALRLS 6T57-0%14 3 RIFXO FLN 330 GHM 2% 176N 28480 07T5T=0914
ABALRLG 0757-0957 RzEXD FLN 24K OHM 2% 1/8W 26480 0757-0957
ABALRLT 075T-0442 R:FXD MET FLM 10.0K OHM IX 1/BW 26480 01510442
ABALIR1S 0TS T-0948 RIFXD FLM LOK OHM 2% L/6W 28480 0757=0948
: ABALR1Y GT57-0948 RzFXD FLM 10X QHH 2% L/6W 23480 0757=0946
ABALR2O 0T57-090T RIFXD FLW 200 OHM 2% 1/8W 26480 07570907
BBAIR2Y 0T5T-0948 RIFXD ELM 10K OHM 2% L/6W 28480 0757=0948
ABAIR2Z 07570948 RzEXD FLM LOK OHA 2% 1/8N 268480 075T=0948
ABALRZ3 o751-0273 3 RIFXD MET FLM 3.01K OHM 1T 1/6W 28480 0787-0213
ABALR2& 0757-0957 RIEXD FLM 24K OHN 2% 178N 20460 0TET-0957
ABALR2S 0T57-0958 RIFXD MET FLW 27K OHM 2% L/6W 28480 0757-0958
ABALR26 OTST=0914 R2FXD FLW 390 OHM 2% 1/8M 28480 0T15T-0914
ABALRZT 0757-0958 R2FXD MET FLM 27K OHM 2% 1/5W 28489 0757=0958
ABALIR 28 0757-0957 RIFXD FLM 24K OWM 2% L/8W 28480 075T=095T
ASALIRZ9 07570273 RIFXD MET FLHM 3.01K QWM 1% 1/8W 2848C 0757-0273
ASALRID OTST-0427 4 RIFXD MET FLM 1.5K OHM 1% 178N 26480 0T57T-0427
ABALR3LE 0757-0427 RIFAD MET FLM 1.5K DHM 12 1/8M 20480 0TS7=-0427
ABAIRI? OTST~0427 RIFXD MET FLM 1.5K OHM 1% 178N 28480 0757=0427
ADALR33 075T-0427 REFXD MET FLM 1.5K OHM 1% 1/BM 28480 0757-0427
ABALR3% 0757-0952 RIEKD FLM 15K DHM 2T L/8W 28480 6757-0952
ABALR3S 07570952 A1FXD FLM 15K OHM 2% 1/6W 28480 0757-0952
ABAIRIG 0757=0965 RIFXD FLM 51K OHM 2% 1/8W 28480 0757=0965
— ABALR3T oT57-0576 RIFXD FLM 150K QHM 2% L/8W 28480 0757-0976
ABALR3B 0727-0013 F RIFXD DEPL 2443 OHM 1% 1/2w 28480 0727-3013
ABALRIY 0757-0213 R:FKD MEYV FLM 3.01K OHW 1% 178w 28480 0157-0273
ABALR3Y 2100-1782 ] RIVAR W 20K 5% 1w 75042 CT=106=4
ABALR40 0757-0952 RIFXD FLM 15k OHM 2% L/BW 28480 6751-0952
ABALR4L 07510964 R:FXD FLN 4Tk OHM 2% L/&W 28480 0157=0964
ABALR4Z 2i00~1923 1 RiVAR WW SOK ONM 5% LIN IW 26480 2100-1923
ABALR43 0757-096% RIFXD FLM 47K OHM 2% L/aw 29480 07570584
: ABALRG& 0757-0952 RIFXD FLM 15K OHM 2% L/aw 26480 07570952
ABB1RAS 0757=0955 RIEXD FLM 20K OMM 2% 1/8W 29480 0757-0955
ABALR46 HI5T~ 0964 RIFXD FLM &TK OMM 2% 173M 28480 07576964
ABAIR&T 0727-0013 RiFXD DEPC 24.3 DHM 1% L/2W 20480 0727-0013
ASALIR4S 0757-0965 RIFXD FLM S1K OHM 2% 1/8W 28480 0757-0965
ABAYR4G 07270002 1 RIFXD DEPC 3.0 OHM 1X /24 28480 0727-0002
ABALRSO 0757=096%5 RIFAD FLM 51K OHM 2% 1/8W 208400 0757=0965
ABAJRSL 0751=0935 R:FXD FLM 3K OHM 2% 1/8W 28480 0757=0935
ABALRS2 07570935 RIFXD FLM 3K OHM 2% 1/8W 28480 0757-0935
ABALRS3 o0751-0972 RIEXD FLM LOOK DHW 2% 1784 26480 07571-0972
ASAIRS54 0757=0972 RIFXD FLM 100K OHM 2% 1/8W 28480 0757-0572
ASALTL 91000340 1 TRANSEORMER 28480 9100=01340
A9 05061-6134 1 MORULE ASSY:OPERATIONAL ARWPLIFIER 28440 05061-5134
1251~02i5 2 RETAINERtCONNECTGR SUBKINAT TYPE O Ti468 DES12241
bAnes 05061-0047 1 COVER:BOTTON 20480 05061=0047
1261-1638 1 CONNECTOR: SGL CONT SKT 26430 12511636
03061-2035 1 PLATELEND 28480 05061~2035
05061-2036 i PLATETEND 20480 05061~2036
0340-0037 2 TERMINAL STUD 28420
0340-0039 2 TERMINAL BUSHING 28480 0340-0039
05061-0083 1 COVER: TOP 25480 05061-0083
1250-0258 JACK: COAXIAL 50-OHM SUB-MINIATURE CHASSIS 28480 1250-0258
AR 1251018 CONNECTOR: MALE 9-CONTACT TYPE D 28480 12510216
A2
ADAY 050616135 1 BOARD ASSEMBLY OPERATIONAL AMPLIFIER 28480 060618135
ABATCH O160-0127 2 ©: FXD CER 1 0 4F 20% 25VDCW 28480 0160-0127
ASAICZ 01800127 C: FXO CER 1.0 uF 20% 25VDCW 28480 01600127
A981C3 6180-2199 1 C: FXD MICA 30PF 5% 200VDCW 28480 0160-2109
ASAICH 0160-0138 1 C. FXD POLYE 047 4F 10% 200VDCW 28480 01600138
AAICS G160-3830 1 C: FD MET POLYE 5 xF 10% SOVDGW 26480 0160-3530
s
See introduction to this section for ordering information
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Model 5061 A

Replaceable Parts :
Table 6-1. Replaceable Paris, 5061 A W/O Option
n - Mfr
Reference | o part Number| Quy Description Mfr Part Number
Designation Code
ADA1CA1 19010276 2 DICODE: Si 50 mA 35Wy 28480 1901-0376
AYAICR2 19010375 DIGDE: § 50 ma 35wV 28480 1901.0376
ASAICR3 1902-0063 2 DIODE BREAKDOWN: 15V 1% 73480 1902-0063
ASAICRY 1902-0083 DIODE BREAKDOWN: 15Y 1% 28480 1902-0053
AIAIRT 0757-0B97 F: FXD MET FLM 75 OHM 2% 1/8W 24546 C4-1/B-TO-75R0-G
AGATRZ 07570897 R FXD MET FLM 75 OHM 2% 1,8W 24546 C4-1/8-TO-76RD-G
AGs1RS 07570924 F: FXD MET FLM 1000 OHM 2% 1/8W 24546 C4-118TO1001-G
ASATIRA O757-0472 A: FXD MET FLM 200t OHM 1% 1/8W 24546 ©4-1/8-T0-2003-F
AJAIRS 0757-0472 & FXD MET FLM 200K OHM 1% 1/8W 24546 C4-1/8-TO-2003-F
AGATRG 07570472 1 A: FXD MET FLM 200K OHM 1% 1/8W
AQATRT 0767-0024 1 R: FXD MET FLM 200K OHM 1% 1/8%
1
AQA U1 0960-0083 i IC: OP, AMP 28480 09600089
ARAiL2 1826-0059 1 (G2 OF. AMP LM2D1AH w713 MLM2014G
A28124 8150-0072 1 WIRE 22AWG 1KV 28480 150:0072
See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

" Mt
— Reference |i1p pary Number| Oty Description ' Mfr Part Number
Designation Code
al0 REBUILT 05C, ASSY. IS5 AVAILABLE;
ORDER HP PART KD, 00105-6034.
COMPONENTS INSTOE AlQ NOT RECOMMENDED
FOR CUSTOMER FACILITY REPAIR.
41041 0010 560066 1 ASSYILONTROLLER AC 28480 00105=-6006
41041010 Qleh~2611 2 C3FXAD MY 0.1 UF 5% 80vDCw 56289 192810458 8=PT5
ALQALLZ 01602672 1 C:FAD WY 0.G4T UF 5X BAOVDLW 28480 0160=20672
AlCALCY C180=0100 C:FXD ELECT 4.7 UF 103 25¥ODCW 56285 15004 75X903582-DY5
Al1QALCH 01B0=G100 CtFX0 ELECT 4.7 UF 1GE 3I5¥0CW 56289 15004 75X5903582=07¥5
AlOA1CS HOT ASSIGNEDR
ALCALCS G1e80-0i104Q CoFXl ELECT 4.7 UF 10% 33v0CW 546289 15004 15A903582~DYS
ALOALCT 0180—-0100 CzFXD ELECT 4.7 UF 10% 35vDLwW 56289 15004 T5XS03582-DYS
ALCAICS 0180-0100 CeFXD ELECT 4.7 WF 10X ASVOLwW 56285 15004 T5X50258 2=-D¥35
ALOALCS 0180~0100 C3FXD ELECTY 4.7 UF 101 35v0CwW 56289 150D4715X902582=0¥5
A410A1C10 Glsg-0100 CiFED ELECT 4.7 UF 10X 3I5VOCW B6269 150047590358 2=0Y 5
AlGALCLY 0150=-0122 1 CiFRD CER 2000 PF 20% SO0VOCW T2982 BC1=-000=¥55~202M
ALGALICLZ Q160=01482 i C:FXD MICA &7PF 5% 300¥riw 144655 ROMISE4TOJ3S
ALCALCR]L 1901-0025 CIGDESILICON 100MAZ LY 07263 FD 2357
A10ALCR2 1901=-0025 DIJREsSILICON L1QOMAS LY 07263 FO 2387
ALOALFL 2110-02%4 2 FUSETTHERMAL 1%A 15558 1194
AL0BALF2 2110-0254 FUSE:THERMAL 15a 15558 1194
AlCALQE 18540023 TSTR:S5) MPNFSELECTED FRADM 2N2484) 28480 1856=C023
ALQALG2 1854=0023 T5TR:S51 NPNUSELECTED FROM ZH2484} 28480 1E654=0023
ALCALRL Q75 T=0422 2 RIFXD MET FLM 909 OHM 1% 178w 28488 Q15T=C422
AlOALR2 DTST=0415 1 RIFXD MET FLM 475 OHM LT L/78W 28480 0157=0415
AJOALR3 21002224 1 RiVAR WH 200 DHM ST LIN 1IN 28480 2100-2224
ALOALR& 0757=041% Lo RIFXD MET FLM &£81 DHM 1% L/8w 28480 GI5T=0419
AlOALR% FACTORY SELECTED YALUE.
ALQALRG Q15 T=0420 1 F:EXD MET FLM 750 OHM LX 178N 26480 0757=0420
ALDALRG FACTORY SELECTED VYALUE.
ALDALRS PI5T=-0421 1 RIFAD MET FLM 825 OHM 1% L/3w 28480 QisT=0421
ALOALR& FACTORY SELECTED VALUE.
AIQAIRS DIS5T=0422 RiFXD MET FLM 90% DHM 1X L/8W 28480 07570422
ALDALR& FACTDRY SELECTED VALUE.
ALCALRS QT5T~0939 2 REFNO FLM 4,36 OHM 2% L/8MW 28430 OT5T-0939
ALOALRS 0T5T=-09239 RIFAD FLM 4,.3% OHW 2X L7EBW 28480 G151=0939
—— ALOALRY o15T=0976 RIFND FLM 150K OHM 2X L/a6W 28480 075 T=-0976
ALOALRA 015 T=0904 2 RIFXD FLM 150 GHM 2% L1/8W 28480 GT5T=0904
A1081RS 015T=-0913 2 RIFKD MET FLM 360 DHM 2% 1/8M 28480 0757=0513
ALOALRLOD P7sT-0913 R:FND MET FLM 360 OMM 2X 178N 23480 CI5T=0913
AlDALIRILL CTST=0900 RtFXD MET FLM LOO OHM 2% 1/EW 26440 Q576900
AJDALR12 QI5T=0924 RtFXD MET FLM 1K GHM 2% L/8W 284840 0F5T=C924
ALOAZ 00105=-6010 1 ASS¥1OSCILLATOR AND AGC SMHI 28480 00105=6010
AlDAZ 0340-3039 THSULATOR : BUSHING 28480 0340=-0039
ALOA2 A050=0253 ¥4 WASHER:SPRING 28480 3050=0253
ALOAZ 00105=0002 2 COYERIOVEN 28480 00305~0002
ALOAZ 001052008 z SCREWIGUIDE 28480 GO105=-2008
ALGA2 00105-2015 1 COVERICRYSTAL 20480 D0105~2015
ALGAZ 00105-5003 2 SPACERIPLASTIC 28480 0010%5=-4003
ALOAZ 021054007 1 SHAFT:COARSE 208480 00105=4007
AlIQAZ QOLO 54015 L SPACERIPLASTIC 28480 00105-4615
AlGAZCS 0160-24237 & CiFX0 CER 5000 PF #BO=20% 200¥DCH T2982 2425=-000—X5v=502P
ALOAZCE 0160-2437 C3sFXD CER 5000 PF «30=-20% 200¥DCH 72982 2425=-000=X5y=502P
ALGAZCT 0160=2437 CiFXD CER S000 PF +B0=~20% 200¥DLW 12942 2425 000=A5y=502P
ALOAZLE 0160-2437 LiFMD CER 5000 PF «80=20K% 200VDCW T2982 2425=000=X5y=502P
AQOAZLZ 00105- 8004 COIL:FREQ PADRINGLYYPICAL VALUE 30UA) 28480 0010%=8004
AlOA2LZ Q0L 58006 COIL FREQUENCY-FPAD 284480 o0i05=B8006
ALCAZLZ 001053008 1 COIL FREQUENCY=PAD 28480 00505-8008
AlOAZRIA GT5T=0940 RIFXD FLM 10K QM 2% 1/84 23480 GIST~0944
ALCA2REG QTS T=0948 RIFXD FLM 10K OHM 2% 1/8M 28480 GT57= 0948
ALOAZWL 01056008 1 CABLE s AGC QUTPUT 28488 QO105—~6008
AlDAZY] S0B0-004% i CRYSTAL 25MH2 28480 50800045
AlOAD 001056007 1 ASSY:POMER AMPLEFIER BOARD 2848C GL105=-6097
Al0A3C1 Q16G=2055 19 CiFND CER 0.01 UF +80-20% 10Q¥DCW 56289 COZ3F101F1037522~COH
ALOAB 2 016Q=20565 C:FXD CER 0.01 UF +60=20% LOOVDCHW 56249 COZ3F1GLFL032522=-CDH
ALOA3L3 G160~2055 C2FXD CER Q.01 UF «80=20% 100VD(wW 56289 LO23IFLGLFL03I522~LDH
A1OA3LA 0180-2162 1 CtFXD ELELT 18 UF 10X SOVOCH 28480 0le0-2162
AlOAICE 0160~205% CIFXD CER 0.01 UF +80=20% JOOVDLW 56289 CO23F10LF1032522~COH
ALOAICS 0160-2326 1 CiFXD MICA L5C PF 5% 28480 0164~ 2324
AIOASCT Gien~-2055 CiFXD CER Q.01 UF +80=20% 100vDCw 55289 COZIFIGIFIGAZSZ2~LOH
ALDAILE 0160=2]188 1 LCiFXG MY 0.0039 UF 5% Z00VDCH 56289 292P39252=PT5
ALDAZCY 0lep-0174 CrFXD MICA 27PF 5X 300VDLW 04062 ROMLISE2TOJAS
ALOA3ILY G160-0179 CiFXD MICA 33 PF 5% 300VDCHW 14655 ROMISE3AIAS
ALOA3CY 0160=01E1 C:FXD MICA 30PF 5% 300VDON 14655 RDMLSE300J35
AN0AI1O 0121=-0046 C:zyAR]l CER 9=35 PF 28480 G121~ 0046
T
See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

. R nce - Mfr

~ eference | p part Number| Qty Description Mfr Part Number
Designation Code
Al10A3C1L 016G=2324 1 CtFXD MICA 200 PF 1% 30GVDLW 0a062 RDM1SF201F35
A1QA3CY2 Q121-0048 Civarl CER 9-35 PF 28480 0121-00446
ALGAICLS 0140-0197 1 CEIFXD MICA 180 PF 5X 300¥DONW 14655 RDMLSF181J3C
AlOA3Cl3 0160-2005 1 C:FXD WICA 230PF 1% S00QVDCM 0406 2 AOM1SF231FSC
AlOAICEE 0160-202% 1 CeFXD MECA 220 PF 5% SQOCYDCW 28480 0160=~2025
ALOABCLA 0la0=25331 . 1 C:FXD MICA 240 FF 1X 3D0VDCW 00853 RDMISF241F35
ALOAICLA 0160=20655 . C:FXD CER (.01 LF +80-20% 100YOCW 56269 CO2IF10LFLG3ZS522-COH
ALDA3ZC]LS 0160=2055 - LIFXD CER Q.01 UF «80=20% 100VDCW 56289 CO23F101F1032522=-COH
AL0A3CAL 1901 =009 2 DEQOE:SILECON S50PIV ZB4BG 1%01-G049
ALGAICR2 1901-0049 DIODE;SILICON S0PIY 28480 1901-004%9
ALOAICR3 1991-9925 CIODE:SILICON 100OMA/ LY 07263 FO 2387
AlCGAaLl 210Q-2430 3 INOUCTOR: 220 UM BZ142 155221
AlDAMN 2 9100=2430 INDUCTOR:220 UM B2142 155-221n%
ALGAILZ 9L100-2430 INDUCTDR :220 UH 82142 155=221K
4104391 1ES4~000% TSTR:SI HNFPN BOLI31 ZNTCE
A1DA3Q2 18564=-0023 TETR2S] WPHISELECTED FADOM ZNZ4B4) 28480 18550023
AlDAIQS 1854=-0039 2 TSTR:S1 NPH BOl31 2ZN3053
AlQA3Ds 1654=0020 F4 TSTR:SI NPH ZB480 1854=0G020
ALDAZQS 1654=0005 TSTRIST HPN BOL3} ZNTOB
ALOA3QS 18540251 1 T5TR:51 NPN ZB480 1854=G251
AlQAIRL GTS5T=-0893 ALFXD FLM 51 OHM 2X 1/8W 28%80 GT8T=CEIS
ALOAIRZ O0T5T=0954 L) RTFXD FLM 18X OHM 2% 1/BW 28486 QT57=0954
ALOA3IRS O157-0962 R:FXD FLM 39K OHM 2X 1/6W 28480 Q75T=0562
ALDAIRSG 0T57=-0956 L) RiFXD FLM 22K OHM 2% L/76W 28480 075 71=~0958&
ALOA3RS QIST=0910 1 R:FX0 MET FLM 270 OHM 2% L/8W 20480 QI57=0910
ALOAIRE QT57=-0956 RIFXQ FLM 22K (MM ZI 1/78W 28480 Q1570956
ALOA3RT 0757-0937 1 RIFXD FLM 3.6K OHM 23 L/8W ZB480 o151=-0937
AlOAIRE 0695=0001 1 RiFXO COMP &.7 OHM 5% 172M o121 ER 4765
ATOAIRG QIST=0895 ALFXD FLM &2 OMM 2% 1/8W 28480 GT57=08%5
ALDA3ZRS GT5T=08%6 ATFXD MET FLW &8 OHM 23 L/8W 28480 QI5T~ (896
ALOA3ZRS 075 T=0897 R:FXD FLM 75 DHM 2X 1/8M 23580 Q75T=-CB97
ALOAIRG O757=-0898 AIFXD FLM B2 OHM 2% 1/78W 28400 0T57=CE58
ALOAZRIO Q15T=0924 RiFXD MET FLM 1K OHN 2X 1/8W 28480 GTST=~(924&
ALOAMRIL QT5T=0960 R:FXD MET FLM 100 OMM 2X 1/6W 28480 Q510900
ALOAIRL2 0698=-3427 1 RIFXD MET FLM 13.3 OHM 1X i/8W 28480 G&9E=3427
ALOAZRLZ Q&= 1428 1 AZFXD MET FLM 14.7 OHM 1X 1/78W 28480 G698=3426

e ALOA3BRLZ Q683432 1 R:FXD MET FLM Z&.1 OHM 1% 178M 28480 GH9B=3432
ATOAARLZ 0698=3435 1 RIFXD MET FLM 38.3 OHM 1X 17BN 2848¢ G698=3435
AlOAIR)2 0698=-4037 1 R1FXD MWET FLM %&6.4% DHM 13X 178d 2848¢ 0b98=403T
ALOAZRY2 0598~4088 1 R:FXD MET FLM 2T OMM LX 178 28480 0698-4085
AlQa3RlZ G684 364 i RIFXD FLM 17.4 GHM LI 1786 28480 0&T8=~4364
ALDAIREZ Q658=4356 i RIFID FLM 19,1 GHM 1T 1/76% ZO4B0 0698~4366
ALOAZRYZ GoF8- 4368 1 R:FX0 FLM 21 OHM 1% 1/BW 284BG b698=~4368
AlOAIR]LZ BH98= 4369 1 RIFXD FLM 23,2 DHM 1% 1/8W 28480 Q498-43469
ALDA3RL2Z QTsT-0180 i RIFXD MET FLM 31.5 OHM 1X 1/84W 28480 0757=~0160
AlLOAMR]L2 oTST=0295 1 RIFXD HET FLM 11.5 OHM 1X L73W 2B4B0 QT57=~029%
ALOAZAL2 075T=-0316 1 RiFX0 MET FLM 42.2 OHM L% L7oW 28480 0T5T-0316
AlGA3RLZ OF57=0345 RIFX{ MET FLK 10 OHM 1X L/8N 28480 0T53~0344
ALOAIRY2 0T57=-0368 1 RIFXD WET FLN 34 OHM 1% 178w ZE48C Q157 Cl68
ALOA3ZRL2Z 0715 T=0378 1 REFXD MET FLM 11.0 OHM 1% 1/BM 2B480 O75T=~(378
ALDA3RL2 QI5T=0379 1 R3FXD MET FLN 1Z.1 DM 1X 1/EW 28480 QT5T=G3T9
ALOAIRL2 0T57T=0382 1 RIFXD MET FLM l6.2 OHM 1% L/75W 26480 QT5T-C3282
ALOAZRLZ TS T=03m) 5 RiFXD MET FLM 18.2 OHMM 1X 1/BW 28680 0757T=0383
ALCASRYL2 QTS5 T=0304 RIFXG FLM 20 OHM 1X 1/76W 28480 075 T=~0384
AlDAZR]LZ QTIST=-0385 RZzFXD MET FLR 22.1 OHM 1X L/6W 28480 2¥5T-0385
ALDABR1Z Q757=0386 R:FXD FLM 24,3 QMM LT 1/8W 28430 QI5T=CARS
AlDAIRY2 Q757=0390 R3FXD MET FLM 3565.5 OHM 1X 178w 28480 Q1570390
ALDA3RLI OT5T-0900 RIFXD MET FLMN 100 OHM 2% 1/8W 26480 75 T=0900
ALDAZRY & Q757T=0957 REiFXD FLN 24K OHWM 2% L7BW 28480 QT5T~0957
ALDA3IRL1S 0757=-0959 RiFXD FLM 30K OHM 2X 1/aW 28480 QT57-0959
ALOABRYS ar57=0941 RIFXD FLM S.1K OHM 2X 1/0W 2B480 PI5T=-C94]
ALOAIRLY oT5T=0900 RIFX0 MET FLM 100 OHM ZX L/Bw 28480 GTIST-C900Q
ALOAIRLA 0T5T=0918 3 RIFXD FLM S50 DHM 2% L/0W 28489 GI5T-(9le
ALOAIR]O 2100=17886 1 RIVAR FLM 500 OHM 10X LIN 1/2w ZE48C 2100~1768B
AL1OAIR2D QTS T-09Z4 R:FXD MET FLM 1X OHM 2% 178W 26489 GIST=G924
ALOA3IR2] OT757T=0900 R:FXD MET FLM 100 (OHM 2% 1/BW 28480 GTST-C900
ALDA3TYL Q0L0%S=80Q7T 1 TRANSFORMERIPOWER AMPLIFIER 28480 OG165-800T
ALOA 241 00105=6005 1 ASSYIOSCILLATOR 5MHLZ ZB48C AOl05=600%
AlgA 201 0160~2055 CIFXD GER Q.01 UF +30-20% LOGVYOLW 56289 COZ3FI0LFIG32522=CDH
AlLDA 2C2 GLLD=-2055 CIFXD CER Q.01 UF +80=-20% 100Y0CH 56285 CG2Z3F101F103Z2522-COH
AlDA 2C3 01 60~2055 C:FXD CER Q.01 UF «80-20X 100VDCHW 56269 COZ3F101F1032522-COH
AlQA 2C4 0160-2055 C:FXD CER 0.0 UF «BO-20% 100VDENW 5626% CD23F10LF1032522-COH
AlOA 2C5 0160=3222 i CiFXD PORC MO0 PF 5 100VDCH 95275 YYLOCALIO1JA
AlOd 2C& Qlé0=3223 1 C:FXD FORC 11 PF 5% 500VDCW 95275 ¥YLOCALL1OJA
AlOA ZCT 0121=-017%9 1 CLzvARE GLASS 1-2B PF 2848¢ 0lzl=01719

RS
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Model 5061 A
Replaceable Parts

Tabile 6-1. Replaceable Parts, 5061 A W/O Option

Refgren(.:e HP Part Number| Oty Description Mtr Mfr Part Number

Designation Code

AlOA 2L8 alag~G2le & C3FXD ELEGT D.15 UF 10X 35vDOW 28480 0l80=-0218

ALDA 209 Gle0=3224 1 C:FKD PORL 75 PF 5% 300VOCW 95275 ¥YL0CATSO0JA

AlDA 2C% QLlb0- 5564 1 C:FXD PORL B2 PF 5X 300vVDCwW 95275 VYL0CABZO0JA

A104 2010 Qlég=3221 1 CiFXD PORC 300 FF 5% 50VDCW 95275 VY10CA3D1JA

AlD& ZC11 Ql60=3225 1 CiFXD PORC 3000 PF 5% LOOYOCW 95275 WYZOLAI02JA

4108 2C12 01602671 C:FXD MY 0,1 UF 51 80VDCN 56269 192PL045AE=PTS

A1DA Z2CR1 0122=-0011 1 DIODEZCAPACITOR ¥ARI 100 PF G128} ¥139

Al0A 203 2100=2620 1 CHOKEL 150 uH 5% 76493 T2Fla4aP

ALDA 2L3 00105~8005 1 COILIMODE SUPRESSOR .4TUH 284645 00105=-8005

AlDA 201 19 54-0073 3 TSTRtSI NPRESCLECTED FROMN 2N285T) 28480 1854=0073

AlDA ZRL OT5T-0%31 RIFXD FLM 2K OHM 2X L/Bw 28400 01570931

B10A ZRZ 075 T=~0909 1 RIFXD FLM 240 OHR 2% L/BN 20480 015T-09%09

ALDA ZR3 OT21~0025 4 RIFAD DEPC 4.99 MEGOHM 2X 1/8M ’ 28480 G721-0025

AlDA 2R4& 0757=0948 RIFXD FLM 10K OHM 2T 1/8W 23480 0T5T=0948

A104 2RS 075T=0848 RIFXD FLM 10K OHM 2Z 17864 20480 0T57-0948

AlLOR ZR6 0721=-0025 RzFXD DEPC .99 MEGOHM 2% 1/8W 20480 071210025

AlOA 2 001056009 i ASSYZIAGC W.S.R. ORDER ASSYOO105~6010 ZB480 Q0105-600.

Al0A 2 00105=6003 1 ASSYLAGL LNPUT BOARD 28480 Q00105-6003

AYoa 2L} 0160=2055 C:FXD CEA Q.01 UF +50=-20% 100VDCW 56269 CO23FI0IFL1032522-CON

A10A 2C2 0l60-2055 CIFXD CER 0.01 UF +80~20% 100¥DCW 56289 COZ23F101F1032522=-CDH

AlOA 2C32 0160-2055 CtFXD CER 0,01 UF +50=-20% 100VDCW 56289 CO023F 101F1032522=-C0H

AlOA 204 0180=-0218 CiFXD ELECT 0.15 UF 1O 35vDOW 284080 D1a0-c21a

AlDA 205 0121-00%6 CivaR] CER 9=35 PF 28480 Ql21-0046

AR 206 3160=0179 C:FXD MICA 33 PF 5% 300VODCW 1465% ROMLSEZZQIIS

ALOA 2CT Glao~-GzLa CiFXD ELECT Q.15 UF 10X 35vVDCW 28480 ole0=-0218

ALOA 2CR1 19G2=004% i DIODE 1 BREAKDOWN &,19¥ 5% 04713 5110939~122

Aj0A 2CR2 1902=0063 DIDDE BREAKGOWNE1SY 26460 1902-0063

ALOA 2401 1854=0073 TSTR251 KPK(SELECTED FACM 2N2857}1 28480 1854=0073

Al1DA ZR1 0T57=0934 RiFXD FLM 3.3K OHM 2% 178w 28480 O151-0936

ALDA 2R2 QTS T=0924% RIFEXD MET FLM 1K OHM 23X 1/8W 20480 QI5T=-0924

AlOA 2R3 2100-1738 1 R:VAR FLM 10K OHM 10% LIN 172w 28480 2100=1738

ALDA 2R4 0T57T-0948 AtFXD FLH 10K OHM 2X 1/8+# 28480 OT57=09438

ALDA 2ZR5 QT5T-092Z4 RIFXD MET FLM LK OHM ZIT 1/84 28480 0757=0924

AlOA 2R& 0T5T-0344 RIFXD MET FLM 10 OWM 1X 5/au 28480 OT5T-0344

ALDA ZRT GT51-0924 RIFKD MET FLM LK OHM 2T 1/8W 28480 0757=0924

AlOS ZR8 075 T=0941 R:FXD FLM 5,1K CGHM 2% 1704 20480 OT6T=(0941

A10A Z2R9 QT5T=0924 RiFXD MET FLM 1K OHM 2X 1/8W 20480 0157=-0924

AlOA 2T 00105=8001 1 TRANSFORMER 3 AGLC THPUT 26480 Q0165-8001

ALDA 2 0Ol05 6004 1 ASSY:AGL OUTPUY BOARD 28480 00105=6004&

AlDA 2(B 0160-2655 CiFXD CER 0.Gl UF +80-20% 100VDECW 56269 COZ3F10LFI03I522~-CDH

AlDA 209 D1eD=2055 CIFXD CEA .04 UF +80=20% 100VDCH 56289 COZIFIOIFI03ZS22~CDH

Al0a 2Cl0 0160-2010 1 C:FXD MET MYLAR 0.4#TUF 20X 200VDCW 14752 21031C4T4

ALOA 2C1L 0121-0044 CiVART CER 3=35 PF 28480 Gl2L1=-004b

ALDA 2C12 O1&0=2055 CaFAG CER 0.01 UF «80=20% 100VDCW 56209 CO023F101F1032522=CDH

AlOA 2013 G160-205% CIFXD CER .01 UF +80=-20K 100VDCW 56289 COZ3FLOLF1032522=-CDH

AlCA 2014 G1e0-20%5 CtFXD CER 0.01 UF +80=-20% LOOVDCW 56289 COZ3F1O1F1032522-CDH

AlLOA 2C15 0180-20123 1 C:FXD ®ICh 39 PF 5% 300VDCW 04062 RDMLSEFSOJIS

ALGA 2C16 0LaD=0218 C:iFXD ELECY 0.15 UF 10X 3%V0CW 28480 ol8o=-02%k8

ALGA 2CR3 1901-0040 OIGDE:SILICON 50 MA 30 WV 07261 FOG1088

Al0A 2CR4 1901=0G040 DIDDE:zSILICON 50 MA 30 WY 072863 FDG1068

Al0A 2Q2 1854=0073 TSTR:ST NPNESELECTED FROM 2MZ45T) 28480 18%54-0073

AlQA 2R10 QTS5 T=09439 RIFXQ FLM LOK OHM 2% 178w 28480 QT5T=0948

AlDA ZRLIE 0757-0931 RiFXD FLM ZK OHM 2% L/BW 284390 GT57-093)

ALOA 2RL2 2100=22186 1 RzyAR FLM SX OHM 10T LIN 3F2W 26480 21002214

AlOA Z2R13 075T=0893 RIFXD FLM 51 OHM 2% 176w 2B&B(Q QT5T=-0893

ALOA Z2RI4 0T5T-093% RIFXD FLM 33X OHR 2% 1786 28480 075T=0935

AlOA 2RLS GTI5T=0954 RiFXD FLN 18K OHM 2% L/78W 28480 QT5T=0954

AlOA 2R16 GT5T=-0%41 RIFXD FLM 5.1K CHM 2% 178w 28480 OT751-0941

AlOM 2T2 00105=8002 1 TRANSFCRMERTAGL OUTPUT 2E480 00105~8002

a1l 504 1~6009 1 CESIuM OVEN CONTROLLER 28430 05Q61-6009
1251-1042 1 RETAIMER s CONNECTOR Tl468 a8 51221-1

All 05061=-0009 1 CHASSIS:CESTUM OVEN 28480 Q506 1=3009

MISC — 05061=-0010 1 LOVER:CESIUM OVEN 28489 05061=-0010

PARTS Q5061-2001 PLATEtEND 28480 ¢5061-2001
05061~2003 PLATESEND 26480 0506 1=2003

AllJl 1251=0063 1 COMNECTOR MALE SUBMIN TYPE O 25CONTACT T14548 H=25p

Al1Al 05061=6010 L BOARD ASSY:LESIUM OVEN CONTADLLER 28480 05041=6010

AlLalcl 01a6=-0097 11 C:FEKD TANT. 47 UF 10% 35YDCW 56289 15004 F6X9QA552=0Y5

AlXAKC2 0160=0128 CsFXD CER 2.2 UF 20% Z5VDCW 56289 5C152C25=CaL

ALLALC3 01800097 CiFXD TANT. &7 UF LICT I5VDCW 56289 15004 16 X9035 52075

Al1ALCH ¢La0=-0106 CiFXD ELECT 60 UF 20K 4VDCW 28480 GLBO~QL0G

ALLALCS 07180-2614 C1FXd ELECT TA 10OUF +20=15% 30vVOCwW 56289 1500107 X903052

AllALL& 0150=0096 4 C:FXD CER 0,05 UF +30=-20% 100¥DCw 91418 TA

AllA1CT 0150=0098 CiFXD CER 0,05 UF +80-20% 100VWDCW oL4ls TA

AllalCH 0160=0845 1 CIFXD MY 0.22 UF 10% 400VDCW Ba4l1l HEwW 29

See introduction to this section for ordering information
6-16
www.valuetronics.com



Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061 A
Replaceable Parts

_ e Mfr
— Reference |,1p pary Number| Oty Description Mfr Part Number
Designation Code
ALLALCY Q180~0022 1 C:FXD ELECT 3.9 UF 10X 35vDOW 28480 3180=0022
AllAlCID 0180-015% 2 C:iFaD ELECT 220 UF 20% 10VDCwW 28480 0190=C159
AL1AJC1] 0180=0106 CiFXD ELECT &0 UF 20X oWDCHW 28489 QiB0~0106
AllalCliz 0180=015% CaFXD ELECT 220 UF 20X 10VDCW 2848¢ 01a0-015%
ALLAICE3 H80-0097 C:FXD TANT .47 UF 10¢% 35vDOW 56289 1500107 XS03062
A11A1C14 0180-00%7 C2FXD TANT. 47 UF LOZ 35VDCHW 56289 15004 T6X903552=0¥5
A1YALC1S 0180~0097 CiFAD TANT. 47 UF 10% 35V0CH 56289 15004 76X903552=0Y5
AllAlC)lé Q1 70=-Q0as CLFXD WY 0.27UF 20% 50VDCW Baal 1l 601PE STYLE 3
ALLAICAT 0180-0114 C:FA0 ELECT 6.5 UF 10X 35VOLW 56289 1500685X903382-0Y5
ALYALCLS Clé0=-0l2a CIFAD GCER 2.2 UF 20% 25VDOW 56289 SC152025=CML
ALLAICLY 01460=-0162 2 CiFXD MY G.02Z UF 10T 200VDLW 55289 192P22392=PT5
ALLALE20 C1R0=1T46 1 CtFXD ELECT 15 UF 10% 20VOCMW 28480 Q1B 1744
ALLASC21 01 50=0096 CtFXD CER 0.05 UF +80=-20% 100VDCMW 1418 TA
ALTARCZ2 01 50=-00986 CIFXD CER 0,05 UF +30=20% 100VDLW 21418 TA
ALLAIGRY 1901-0040 DIODDE:SELICON 50 MA 30 wy 07263 FOGLlO0E68
AlIALCR2 19010033 OIDDE:SILICON 100MA 1B0OWY 07263 FD336%
A11A1CR3 1901-0633 DIODE:SILICOK LOOMA 1A0WY 07263 FD336%
ALLALCRS 1901-0050 DIBDE:S] 200 MA AT LV 07263 FC& 63038
ALLIALCRS 1901-0050 DIODDE:zST 200 MA AT 1¥ 07263 FDA 6308
ALLALCRS 1M 1-0050 DIODE:ST 200 MA AT 1V 07263 FDA 6303
A11ALCRT 19010050 DIODE:SY 200 MA AT 1V 1263 Fbha 6308
ALLALCRS 1901=-0030 - DIODEZSILICON BCO PIV 20480 19G1-0030
ALLALCHY 1901=-0030 CIOOErSILICONR 800 PIV 26480 1%01=0030
AL1A1ICRYO 1901-0030 DIDDE:SILICON 800 PIV 28480 1901=0030
Al1ALCRLEDL 1901=-0030 DI10DE:SILICON 800 FIV 2B4B0 1901-0030
ALLALCRE2 1901-0023 DIODE:SILICGN LOGMA 180WV 07263 FD336%
AlLALCRL3 1902-0025 1 O100E, BREAKDONNZILD.OV 5% 400 MW 28430 1502=002%
ALLALCRL & 1902-3048 2 DIODE BREAKODOWN:SILICON 3.48Y 5% ZB4B0 1902=3045
AILALCR1S 1902=3048 DIGCE GREAKDOWNISILICON 3.48Y 5K 20480 1902=3048
ALLALCRL1 & 1901-0033 DIODE:SILICON L00MA 180MWY 07263 FPa369
ALLALLL 050606034 1 COIL ASSYI27 WH FILTER 28480 05060=-6034
ALlALL2 05440=-60T3 COIL ASSY:250 UH FILTER ZEB480 05060=-6073
AFLAIGL La54=00403 TSTR:SI NPN{SELECTED FROM 2M1T11) 28480 1854=0003
AllAlaz 1654=0062 ] TETRIST NPN 20131 2N1tM1
AllAlQ3 1554=-0062 TSTR:ZS51 NPN BG131 2N1T01
A11A104% 1854-0003 TSTR1S1 NPHISELECTED FROM ZN1TILL} 28480 1854~C003
— AT1A1Q5 15540613 TSTA:51 NFN SELECTED 25480 V5061-8013
Al14108 1854-0612 TSTR:51 NPN SELECTED 28480 05061-8013
AL1ALRY 075 7=0900 R:FXD MEY FLNW 100 OHM 2% 1/8W 28489 oT5T=0900
ALLALRZ QT571=-0972 R:FXD FLM LOOK OHM 2X L75W 28480 Q7510972
Al1ALRS 0757=0964 RZFEKD FLM &7 OnM 2% L/0W 28430 QIST=0964
ALLALRS QI5T=09%4 RiFXD FLWM &,BX OHM ZX 1/73W 28480 QTS T=C%4
ALLALRS 0T5T=0942 RIFX0 FLMK 5,.6K DM 21 L70W 25480 Q15T-0942
ALLALIRG Q7570943 RIFRD FLM 4.2K OHM 2% 1/8M 284380 QTS T=0943
ALLAIRT DI57=0930 ReFXD FLM 1.8X O#M 2% 1789 28480 Qrsy-0930
ALLALRS OT5T=0940D R:FXD FLM AT00 OHM 2X 178w 28400 CT5T= 0%
ALLALRS QI5T=0340 R:FXD MET FLM JG OHM 1Y L/8W 2848¢C Q75T=Ca4é
AllALRLO 075T=0346 RIFXD MET FLM 10 OHM 1% 1/BW 28480 157=C34d
AL1ALTR1L Q75 T=-0905 1 R:FXD FLA 160 OHM 2% 1/8W 28480 0757=-0905
AlTALR12 0T571=09)2 RIFXD MET FiM 330 OHM 2X 1784 28480 @151=0912
ALLALRLD 075T=0383 RiFXD MET FLMW 18.2 OHM 1% L/8W 20480 0T57=0383
AL1MRLS 0757-0383 RIFXD MET FiM 18.2 OHM 1% 178N 2E480 O0T5T=(363
- ALLALRLS 0T57=0346 AIFXD MET FLM 10O OHM 1X 1/8M 26480 G157=0346
ALLALRLS QIST=0900 RIFXD MET FLH LCO OHM 2X 1/8W 28489 0153=0900
Al1ALRLY orsT-0943 R:FXD FLM £.2K OHM 2% l/8W 28480 DT5T=0943
SELECTABLE wALUE.
ALLALRLT QTS T=0948 RIFKD FLM 10K OHM 2% 1/8M 23450 G75T=0948
SELECTABLE WALUE.
ALlALIRLE aTsT=0383 RiFXD MET FLM 18.2 OMM 1% lraw 28480 0757=0381
ALLALIRLS 075T=-0383 R:FXD MET FLM 18.2 OHM 1% i/8W 28480 0757T=0383
AllALR20 aFsT=0932 RIFXD MET FLM 2.2K DHM 2% 1/84 2848¢ Q510932
AL1ALRZY Q7510400 1 R:FXD MET FLM 90,9 OWM 1X 1/6M 28480 GI5T=6400
FACTORY SELECTED VALUE.
AT1A1RZ2 OPST-0907 R.FX0 FLM 200 OHM 2% 1/8W
AT1AIR23 O7S7-000F R.FXD FLM 200 OHM 2% 178W
ALLALRZ4 TS T=0904 RIFXD FLM 150 OHM 2% L/BW 28480 0T57-0904
FACTORY SELECTED VWALUE.
ALLALRZS OT5T=046T 1 RIFXD MET FLM 121K OHM 1% 1/8M 284380 QIsT=-CALT
ALLALR2G GIST=047T 1 AsFXD MET FLM 332K OHM 1% 1/8n 2848¢ QIST=CaTT
ALLMIRZT 2100-17&6l1 RiVAR MW 10K OHM 5% TYPE ¥V IW 28480 2100=17614
A11AIRZE NOT AS5IGNED
ALLAIRZD NOY ASSIGNED
ALEAIRIO NOT ASSIGNED
AllAlR31 OT5T=0955 RIFXD FLM 20K OHM 2% 1/8w 2848LC oT571-0955
ALLALRE2 075 T-0918 R:FED FLM 3,9K GrM 2E 173W 26480 OT5T=0928
o
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Model 5061 A

Replaceable Parts

Table 6-1, Replaceable Parts, 5061 A W/O Option

- Mfr

Reference b pary Number| Qty Description Mfr Part Number
Designation Code
ALLALR3D 00812-0017 3 AIFXD WW 0.25 OHM 5% 3 Za480 0812-0017
ALLALR3G 0612=0017 RIFXD WW 0.25 OHM 5% 3w 28480 0B12=-Q017
A1141R25 0757-0921 RIEXD MEF FLM 750 OHM 2% L/BW 268480 0757=0921
AL1A1R36 0T5T-0934 1 R:FXD FLM 2,7K OHM 2% L/BMW 28480 G75T-0934

FACTORY SELECTED VALUE.
A11A1R27 0886-4765 R:FXD 4.7M 5% .5W CCTC=041000 01121 E3-4755
A11A1T} 9100=-0335 1 TRANSFORMER z8480 9100-0335
ALLALTZ 2100-0333 1 TRANSFORMER 2848¢ 9100—0333
AL1A1T3 9100-01236 1 TRANSFORMER 24480 4100=(336
ALLALTS 9100-2234% 1 TRAANSFORMER : AUDIO 28480 9100-2234
A2 05061-6077 1 CESIUN BEAM TUBE ASSY (MOT FLELD REPAIRABLE)| 2848Q '*: 05065-607T wa 5‘#5-({

(NOT FIELD REPAIRABLECOPT (041D
a12 05081-6101 1 CESTUM BEAM TUBE ASSY{OPT. 004) 28480 050616101 t{3 ;3: a
AL2I16 1251=-0215 RETAINER TICONNECTOR SUBMINAT TYPE D 71468 DESLZ24-1 Y
412417 1251-0220 1 RETAINER tCONNECTGR SUBMINAT TYPE O 71468 DAS1220~1
A12P16 1251-0218 CONNECTOR: MALE 9=CDNTACT TYPE D 71468 DEM-9P
AL2P16 MISC 1251-0217 3 CONNECTORZHOOD SUBMINAT TYPE © 11488 DE=24657
AL2PL6 MISC 125t=0218 1 CONNECTORILOCK POST SUBMINAT TYPE D T1468 p53014
AL2P17 1251~0179 1 CONNECTOR: COAXTAL T1468 ON=53T40-5001
Al12PLT MISC 1251-0222 1 HOGD:LONNECTOR FOR SUB=MINAT CONN TYPE 91468 DA=24458
A13 05061+6030 1 AC AMPLIFIER ASSY 28480 05061-6030
513 05061-0030 i CHASS152BUFFER 28480 a5061-0030

05081=2008 1 PLATELEND 28480 05061-2008
g;:?s 7 05061-2009 1 PLATESEND 284840 05061-2009
05061-0031 1 COVER:BUFFER AMPLIFLER 28480 05061-0031

A131 0160=2049 CIFXD CER FEEQ=THRY 5000 PF +B0=30% 29480 0150=2049
AL3C2 0160-204% L tFXD CER FEED-THRU 5000 PF +80-20% 28480 0l60-2049
TYENTY 1250-0250 JACK tCOAXLAL S0-0HM SUB=KINAT CHASSIS 15558 92687
AL392 1250-0258 JACK:COAXTAL 50=0HM SUB=MINAT GHASSIS 155%8 9287
413493 1250-02%8 JACKICOAXIAL S0-OHM SUB-MINAT CHASSIS 15558 9247
Al3d4 1250~0258 JACKICOAXIAL S¢-0HM SUB-MINAT CHASSIS 15558 9287
A13A1 05061-6107 1 BOARD ASSY3$AG ANPLIFIER 28480 05061-6107
AL3A1 T100=-0301 2 SHIELD:MU-METAL 02875 HUB920~1171 6-MU-HTD
MISC PARTS 1G7A~69A-278 PADIMOUNTINGy FOR T1 AND T2 28480 107A=89A=275
A13A1C1 0150-0093 CHEXD CER 0.01 UF +80=20% L00YDCW 72982 801-KEBO0OLL
AL3A1CZ 0150=0093 CtFXD CER 0.01 UF +30~20% LOOVOCW 72962 80)-KBOOOLL
ALIALC3 QL0093 CIFXD CER 0.0k UF +30-20% 100VOCM 72982 801-KB000LL
AL3ALCH 0150-0093 C:FXD CER 0.0l UF +80=20% L00VDLW 72982 801-KBO0OLL
#1341C5 0150-0093 CIFXD CER 0.0l UF +80=20T 100VDCH 12982 801-K800Q11
AL3A1CH 0150-0093 CtFXD CER 0.01 UF +80-20% 100¥0CH 12982 801-K20001L
ALIALCT 0150~0093 C3EXD CER 0.01 UF +80=20% 1GOVDCW 72982 801-KEDDD1L
A1381C8 0150-0093 CIFXD CER 0.0l UF +80~20% LOOVDCW 72992 801-K800011
A13a1C9 0140-0223 C:FXD NICA 260 FF 1X 300VDCW 28480 0140-0223

_FACTORY SELECTED VALUE.
ALBALCIE 0140-0223 CFXD WMECA 260 PF 1Y 300VOCK 28480 0440-0223
AL3ALC1Y 0150-0093 C:FXD CER 0.01 UF +B0~20% 100¥DCW 12982 B01-K8000EL
ALIAICEZ 01500093 CIFXD CER 0.01 UF +B80-20% LOOYDCW 72982 04-K800011
A13AIC]3 0160-0128 CtFXD CER 2.2 UF 20% 25¥DCH 562689 5€152025-CAL
A13A1C14 0150=-0093 CIFXD CER 0.01 UF +B0=20% 100VDCW 72982 801-K80001L
A13A1CR1 1902=3149 1 DIODE BHAEAKDONN:9.09Y 5% 28480 1902=3149
A13AJCR2Z 1901=0040 OIDDE:SILICON SO MA 230 Wy 07263 FDG1088
AL3ALILY 9140=0137 COILIFXD RF 1000 UM 3% 28480 9140-0137
A13ALQL 1854-0005 TSTRSI NPN 40131 ZHT08
AL2ALG2 1854=0005 TSTRISE NPR 80131 2n7048
ALIALO3 1B54-000% TSTR2SI NPN 40131 2N708
AL3AlG4 1854-0019 1 TSTRISL NPH 28480 1854-0019
AL3ALRL G757-0893 RIFAD FLM 5] OMM 2% 1/8M 26480 Q757-0893
AM3AARZ NOT ASSIGNED
AL3ALR3 0T57-091B RIFAD FLM 560 OHM 2T 1/8w 20480 0I5 7T-0918
Al3ALRS 0757-0916 R:FXD MET FLM 470 GHM 2% 1/60M 268480 0757-0916
AL3AIRS 07570894 RIFXD FLM 56 OHN 2T 1/86W 28480 0751-08%%
A13ALRG CTST-08%4 RIEXD FLM 56 OHM 2X L/BW 26480 QTAT-Qa94
A13A1RT oY5T-0936 RIFXD FLN 3.3K OHM 2T 1/8W 23480 GTS7-0936
AL3ALRS 0757=0917 RIFXD FLM 510 OHM 2% 1/BW 23480 0TST-0917
AL3ALRS aT5T-0917 RIFAD FLM 510 OHM 2% 1/6W 28480 0T57-0917
ALIALALO 071510907 RIFXD FLM 200 OHH 2% 1/BW 28486 0T51=5307
AL3ALR1Y 0TS T-0924 RIFXD MET FLM 1K OHM 2% L/aw 29480 GT57T-0924
A13ALR12 075 7-0907 RIFXD FLM 200 DHM 2% l/8W 28480 01570907
A13A1R12 0TS T-0924 RIFAD MEV FLM 1K OHM 2% 1/8W 28480 Q757-0924
A13ALR14 01510345 RtFXD MET FLM 22.1 $HN IE 178N 28480 0T5T-0385
41341R15 075T-D385 RIFXD MET FLM 22.1 GHN 1X 1/4W 28480 Q757-0388
AL3ALRLG QI5T~0917 REIFXD FLM 510 OHH 2% 1/8W 28460 07510917
[VETSTIY 0TST-6917 RIFXD FLM 510 OHM 2% 1/BW 28480 0T571-0911
AL3ALR18 0757-0923 1 RIFXD FLM 910 OHM 2%t 1/8K 284E0 075T-0922
AL3ALR1Y 0757-0921 R:FKD MET FLM 750 OHM 2X 1/8W 26480 e757=(921
A13ALR20 0T57-0893 RIEXD FLM B2 OHM 2% L/8W 28480 0757-0893

See introduction to this section for ordering information
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Model 5061A

Replaceable Parts
Table 6-1. Replaceable Parts, 5061 A W/Q Option

Refer | L Mfr

~— elerence |up part Number| Oty Description Mfr Part Number
Designation Code
AL3ALRZL 0757=0898 RzFXD FLM B2 OHM 2X 178w 28480 aTsT=04893a
AL3ALR22 0T8T=-0893 RIFX0 FLM 51 OWM 2X L/7OM 28480 QT5T=Ca93
Al3ALR2ZS Q757=0917 RzFX0 FLM 510 OB 2T 178W 28480 0151=-0917
AL3ALR2 4% 0757=-0938 R3FXD FLM 3.9 OWN 22 1/8M 28480 o15T=-0538
ALIALRZS 0rsT-0%1n RIFXD FLM 3.9K OHN 2% 1/8u 23480 6T5T=09348
Al3ALTL 00105-8007 YAANSFORMER ASSY:5M( 20480
A13ALT2 00105-8007 TRANSFOAMER ASSY:SMG 2B480
ALd 05081=6008 1 BOARD ASSY:LOGIC 28484 05061=6016
AlaCl G1a0=-0117T CtFKD ELECY 2.7 UF 10% 3SVOCW 2B480 0180=-0117
ALSAC2 0180-2614 CiFXD ELECT Ta 1GDUF +20~}5% 3QVDLM 56289 1600107 X903052
ALAL3 QlaD=0L27T C:FXe CER I.0 UF 20X 25vDCW 56249 SCL3CS=CHL
AL4CH Ma0-2614 C:FX0 ELECT Ta 100UF +20=15% 3OVICW 56289 1500107 X 93052
ALlsLS OLYC~00RS CiFXD MY 0.06BUF 20T SOVDEW BA411 &01FE STYLE 3
AlT&CSE A1e0=01046 CtPX0 ELECT &0 UF 203 6¥DCW Z2B480 oLa0~Ql06
ALACT 0180-Gi0e C:FXD ELECT &0 UF 20X &vICW 268480 QGLE0=-0104
AL&CH 0180=010&6 C:FXD ELECT 60 UF 20% 4¥Y0CW 28480 0180=0104
AL&CY 0150=-0093 C:FXD CER Q.01 UF +B0-20% IQOVDCW 12982 801-KE000}11
Al4C10 0180=-0109 C3FXD ELECT 4.7 uF 10% 35VDLMW 56289 15004715 0903582-0Y5
Al4C1L 0180-0100 CIFXD ELEGT %.7 UF 10% 35VDLw 56289 1500475X903582=-DY 5
AL4C12 0l60=-3302 I CIFXAD MY 0.068 UF 5% S0OVDLW 84411 SO1CFPE
AleCL2 0180-2614 C:FXD ELECT TA 100UF +20~15% MVDLW 56289 16500 107 XB03062
ALSCL¥ 0160~-0180 C:FXD MY 0.433 UF 5% 28480 0160=-018C
AL&CLS 0160=-0180) CIFXD MY 0.033 UF 5% 28480 0160~01 80
Al4lls o180=-0291 CiFXD ELECT 1.0 UF 10K 35vDCW 56289 L1500105X9035A2=DY5
ALCAT 0180081 T CiFXD ELECT 2.7 UF 10% 35V0CW 28480 Q180~01L47
Alalla 018Q=0100 CiFXD ELECT &.7 UF LO% 35VDCW 56289 1500475X302582=-0¥5
Ala1S 0l50-0121 C2FXO CER U.] UF +B80-Z0X SOVOCHW 56289 SCSOBIS—CML
AL&C20 01300100 CIFXD ELECT 4,7 UF 10% 35VDCN 56289 15004 T5X903582-DY5
ALSC21 6180-0117 CiFXD ELECT 2.7 UF 10% 35v0CW 28460 01680=0117
A1AC22 0160=-0127 CIFND CER 1.0 UF 20% 25V0CW 56289 SC13ICS=CML
A14C23 Ol60~-0127 CtFXD CER 1.0 UF 20T 25¥DCw 56289 SC13C 5~C L
ALACRL 19G2=00 T4 3 DIODE :BREAKDDNN T.15¥ 5% 04713 SI1093%-140
AL&CR2 1901=0033 DIQUEZSILICON LOOMA LAONWY 07263 FO336%
ALALRD 1901~0040 ClODE:zSILICON 50 MA 30 WY 01263 FDG1Oag
ALACRA 1901=-0040 DICOE:SILICON 50 MA 30 w¥ 01263 FDGLOBS
AL4CRS 1901=0040 CIODE:STLICON 50 MA 30 Wy 072a3 FDG1088

— Al4CREG 1901-0040 OIODE:SILICON 50 MA 30 NY 07263 FD&61088
AL4CRT 1902~-0034 2 OIODEZS.THY 10% 284380 1902=-0034
AL4LRB 1902-00 T4 DIODE:BREAKDOWNN ¥.L15¥ 35X GATL3 STL0939~140
AL4CRY 1902=-00T4 DIODE :BREAKDOWN T.15V 5% G4TL3 $210939=140
ALACR1O 19020067 2 OIDDE : BREAKDOWN 11.5V 5% 28480 1902=0067
AL4CR11 1902-0047 OIGDE: BREAKDOMN 11.5Y 5% 28480 19¢2=0067
AL&CR12 1902=0034 DICDES.TEV 10% 28480 1902= 0034
AL4CR13 1902=0041 1 DIDDE: BREAKDOMN 5.11¥ 53 Q4313 5210939=98
AL4CR1 4 1901-0040 DIODEZSILLICON 50 WA 30 WY 07263 FOGLGAY
Al&CR1S 1901=0040 DI1ODEASILICON 50 MA 30 wy 01263 FDG1088
ALKLRLE 1901-0040 DIODEtSILICON 50 MA& 30 WY Gl263 fDG1GER
AlaCR1T 190E=0040 DIODEsSILECON 50 MA 30 wy 0T263 FOGl0&6
Al4CRLE 1901~0040 DIODELSILICON 50 MA 30 WY G263 FOG1084
AlsCRLI9 1901=004) DIQDE:SILECON S0 MA 30 Wy GT263 FDGLOBE
ALACR 2O 1901=-0040 OIUDEsSILICON 50 HA 30 WY 07283 FOGL0A0
AT401 1854—~0003 TSTR:2S51 NPN(SELECTED FROM 2N1T11) 28480 1854=-0003
Al4G2 1854=0005 TSTR:ST WPM apL31l ZNTC8
ALADD 185&4=0003 TSTR:SI NPHN{SELECTED FROM ZNITI1L) 28480 1854=-G003
ALSQN 1854=0003 TSTR:51 HPH(SELECTED FROM ZN1T11) 2B4B0 1854=0003
AL4QS 1854=00032 TSTR:ST NPH{SELECTED FROM 2N1711} 206480 1854=0003
Al4Q4 1854=0003 TSTR:&1 KPNCSELECTED FROM 2MiTL1) 28480 1854=0003
AL&QT 1853-0022 8 T5TR1SL PNP afisl ZNF4L
Al4QH 1854=0023 TSTR:SI NPNISELECTED FROM ZNZ4B4) 284640 1854=0G23
AL&Q9 1854=0023 TSTR151 NPHISELECTED FROM ZNZ4B4) 28484 18%54=0023
ATHG10 1954=0023 TETR151 WPNUSELECTED FRDM ZN2484) 28480 1854=0023
AlAQ1l 1854=0023 TETRISE NPMISELECTED FROM 2N2484) 284840 18%4~0023
AlAQ12 18540003 TSTR:SI NPNISELECTED FRDN 2N1Ti1) 264840 1854=0003
Al4013 1854=0003 TSTR:S51 NPNISELECTED FROM 2ZM1711) 28480 1854=-0003
Aladt 4 1854=-0003 TSTRISL NPNISELECTED FROM ZN1T11) 284890 1854~0003
A14015 1854=0003 TSTR:5] MPHISELECTECG FROW ZN1T11) 2B&B0 1634=0003
Al4QL4 JB54=0005 T5TR:SI NPK 80131 ZN708
AL4G1T 1854=0005% TSTR: 5] NPN 8013] 2NT0B
AlaqQile 1854=0003 TSTR:ST NPN(SELECTED FRGM 2N1T711) 28480 18540003
Al4019 18454~0005 TSTR:iS5] NPN 80131 ZNTOB
Al4Q29 1354=0003 TSTR:51 NPN{SELECTED FROM 2Nh1T11) 28489 1854=C003
Al%02]1 1854-0003 TSTRISI NPMISELECTED FROW 2N1T11) 28480 1854-0003
A1a022 F854=0003 TSTR:S51 WPNULSELECTED FROM 2N1711) 284840 1854=Q00D3
AL14Q23 18564=0003 TSTR:S1 NPNMISELECYED FROWM 2NLTLL) 28480 185&=0003

pa
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Table 6-1. Replaceabie Parts, 5061 A W/0O Option

Model 5061A
Replaceable Parts

. Mfr

—_ Reference |0 pare Number| Qty Description Mfr Part Number
Designation Code
ALS Ds061-6099 1 BOARD ASSY .POWER REGULATOR 28420 05061-60499
A15CL 0170=04Q72 1 CIEXD MY 1 UF 10% Z00¥DOW 84411 HEW 54
A1802 0160=-0162 CIFXD MY 0.02Z UF 10X 200¥0DCW 56269 192P22392=PTS
AlSC3 0180=-0117 CIFXD ELECT 2.7 UF 19X 35v0OLCW 28480 O180~-G117
ALS5C4& 0180=G117 CtFXD ELECT 2.7 UF 10T 35¥DCH 28480 0180~-0117
AlSCS 0180=-00G37T C1FXD TANT. 47 UF LO0L 35VOCH 56286 13004T6X5903552=-0¥5
A15CE 0150-0121 C:FXD CER 0.1 UF +80=20X% SOVOLNW 562890 SCHSOBIS~CML
ALSLT 0160-2199 1 C:FXD MICA 30 PF 5% 300VDCH 28480 0160~2199
ALSCE 0160=-01T4 CiFXD CER 0.47 UF +80=20% 25VDCwW 56265 S5C11875=CHL
Al1¥S a180~-0097 CIFXD TANT. 47 UF 10X 35VDCW 56284 15004 760903552=0¥5
ALSC10 L 10=0019 1 C1FXD MY 0.1 UF 5X 200¥DCW 28480 0lT0=-0019
Al1SC1Y ¢180=0037 CIFXD TANT. 47 UF 10X 35vDLwW 56289 15904 76X4903552-0¥5
Al5C1Z OL80—D09T CIFXD TANT. 47 UF LOE I5VOLCH 56289 1500476 X9023552=-0Y%
AL%CR1 1901=-0200 & DIDDEsS] 3 A 100 PRRY 26480 1901=0200
AL1SCRZ 1901~-0200 DIODE:S1 3 A 100 PRRY 28430 1901=0200
A1S5CR3 1901-0200 DIOBEsST 3 & 10O PRRY 28480 1501=0200
AlISCR& 1901=0290 DIODEzS1 3 A L10G PRRY 20480 1901-0200
ALSCRS 1902=3234 2 DICDE SAEAKOGWN:I1Z.6¥ 5% 20480 1902=3234%
ALBLRS 1901=-8200 DIODE:ST 3 A 150 PRRY 28480 L901-0200
AlSCRT 1902=32234 DIODE BREAKDOWH:19.6¥ 5% 28480 1%02=3234%
ALSCRS 190]=0200 DIGDE:SI 3 A 100 PRRY 26480 19Q1=0200
ALSCRY 1902=-0672 X DIDOE BREAKDOWNI9.O0¥ 5% SOOMMW 24848Q 1N939
ALISCR1G 1%02=-0G71 1 CIODE:BREAKDDOMN 9.0V 5% 28480 1902=0071
Al5L1 9100-0339 2 COILIFXD RF AIR 5 MICROHENRIES 28480 9100-0139
ALSQL 1854-Q003 TSTR:5T MPH{SELECTED FROM 2NLITL1) 28480 18%4=0003
AL5G2 1854=0003 TETR:SI WPNU{SELECTED FROM ZNLIT1L) 28480 1B54=0003
ALSG3 1853~0024& 3 T5TRiSI PHP 89131 2N37T8
L3312 1854=0062 TSTRzST NPN 80331 ZNLT101
A1545 18530024 TS5TRxSI PNP aq13l 2N3TTE
Al506 1854=0003 TETR251 HPNISELECTED FROM 2NL1T1L1 28480 1854~0003
AlSQT 1853=0024 TS5TRES1 PNP 80131 €N3T778
Al5Q8 1854~0003 FSTRISE NPNISELECTED FROM 2N1T11) 26480 15%4=0003
Al15Q9 1654=003% TSTR:ISE NPN BGY3IL 2H3053
ALSQLO 1453-0001 TSTR1SI PNPISELECTED FROM ZN1132} 28480 1853=0001
AlSQ11 1a54=0003 TSTR:5] NPN{SELECTED FROM 2NITI11) 25480 1854=0003

— AL5Q12 1854=0003 T5TRI5] NPNISELECTED FROM 2N1T11) 284890 1954=0003
Al5013 1854=0003 T53TR:S5I MNPN{SELECTED FROM 2N1T11) 28480 L856=-G003
415014 1854=0003 TSTA:SI NPNA{SELECTED FROM 2H1T11} 28480 18540003
AL5QLS 1054=0062 T5TRISI NPN BCG131 ZNLTOL
Al5Qls 1853=-0001 TSTR:51 PNPISELECTED FACGM 2ZK1132) 28480 1853=-0001
ALSQ1T 1853=0001 TSTR:SI PNP{SELECTED FRCGM 2M1132) 28480 1853=000]
AlSQLE 18540003 T5TA:SE NPNISELECTED FROM ZNITL1) Z6480 1454=0003
ALSQLY 1853=-0001 TSTR:5I PHP{SELECTED FROM 2ZM1132) 28480 1853=0001
Al5RE 075 T=0%48 EIFXD FLA LOK OHM 2% L/BW 28480 0T57=0948
ALSR2 0TS T=0943 RIFXD FLM L0K OHM 2X 1/EW 28480 Q157=0943
ALSR3 015T-0941 RIFXD FLM S5.31K OHM 2% 1/78W 28480 0757T=0941
ALSRA oI5 T=-09286 R3FXD FLM 1,.5K OHM 2% L76M 28460 Q75 T=4928
ALSRS QT5T=0941 RIFXD FLM 5.1K DHM 2X 1/8M 2848( OTsT=0941
AlSRS 0157=-0928 RtFXD FLM L.5K OHM 2X L76M 28480 GT5T=0%256
ALSRT 075 T1=-0938 RIFXD FLM 3,9X DHM 2% L/78W 28430 oIS T=0938
ALERB oIS T-0914 REFXD FLM 390 OHM 2X 1/8M 28480 OT5T=0914
ALSR9 078T=0001 1 RIFXD MET FLM 400 OHM 5% W 28480 C0T6T-0001
A15R10 015T=-0893 RiFXD FLM 51 OHM 2X L/BW 28480 oI57T=CB93
ALSK11 Q75 T=0927 RIFXD FLM 1,3K DHM 2X 1/8M 28480 OT57=0927
A15R12 0812=0017 RIFXD MW 0,25 DHM 5% 3N 28480 0B 2=-0017
ALSRL3 QTS T=0932 RIFXG MET FLM 2.2K OHM 2% 178w 28480 G757T=0932
A1SRL4 AT5T=0924 RIFXAD MET FLM IK OHM ZX 178N 29480 OT5I-G924
Al15R1S Z100-1770 1 RIVAR WM 100 OHM 5% TYPE H LW 25480 2100=-1770
ALSRL16 075 7T=0928 BiFXD MET FLM 1K OHM 2ZX 1/BM 28480 QT5T=0924
ALSRLT PI57T=0918 RIFRD FLM S0 DOHM 2T L/BW 28480 GT9T~0918
AlSRi8 Q75T-0924 RIFX0 MET FLM 1K OHM 2% L/8#H 2B&B0 0757=-0924
ALSRLS T57T-0933 RIFXD FLN 2.6X OHM 23 1/8W ZB4B0 QT57=0933
AL1SR2O 075T=0915 R:FXD FLM 430 DHM 2% 1/8MW 26480 0757=0915
ALSR2YL 0811.3260 1 R FXD 235 OHM FAC. SEL.
AlSRZZ2 oIsT=0972 RIFXD FLM LUO0K OHM 2T l/7ow 268480 QIS 1=-0972
ALSRZA QT57T-0960 RIFXD FLM 33K DHM 2% 1/78M 28480 075 I=098Q
ALSRZ& 075 T-0940 RAIFXD FLM 4TO0 OMM 2X 1784 2648C 0T57=0940
ALSRZS 0757=0481 1 RIFXD MET FLM 475K {IHM 1X 1/8W 26480 GT5 7= 0481
AlSRZE 0157-0893 RIFXD FLM 51 GHM ZX 1/85M ZBAR0 GT57=0893
AMSRZT 075T=0948 RiFXD FLM 10K DHM 2X 178W 26480 AT T=0948
ALSRZ2E 075 T=0948 RIFXD FLM 10K DHM 2% 1/8M 28460 QT57=0948
ALSR29 0757=9911 RIFXD FLM 300 OHM 2T L/BW 28980 GT5T~-0911
AlS5R3) 015T-0932 RIFXD MET FLM 2.2¥K DHM ZX 1/0W 28480 OT5T=0932
A1SR31 0T5T-0892 RIFXD FLM S1 OHM 2T 1/8K 28480 oTsT-0893

—_
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Model 5061A

Replaceable Parts
Table 6-1. Replaceable Parts, 5061 A W/ Option
Reference - Mfr
ere g HP Part Number| Qty Description Mfr Part Number
Designation Code
AlBR32 DTET=0F40 RIFXD FLM 4700 OHM 2X L7EW 20460 0757=0940
ALSR33 NaFA=4245 i REIFXD MET FLM 2 MEGOHM 1IX 1/4W 28480 G690= 42345
ALSR34 I27-0¢29 1 " RiFAD CARBDN 265K OHM 1X 1/2W 28480 Qr12T=0229
ALSR3S 0TS T=04T3 3 RIFXD MET FLM 221K OHM 1X 178w 20480 O7ST=0472
AlSR34 QIST=0473 ArFXD MET FLM 221Kk OHM 1IX 178w 28480 O75T=0473
A1SR3T GT5T=0928 ASFXD FLM 1.5K OHM 2X 1/6M 2B4B0 AT57T=0928
A15R 36 NIs7=0%3% RIFXD FLM 3.3K OHM 2X 1/6W 28480 0I5T=0938
A415R 39 OT2T-0012 i R:FXD DEFC 20 OHM 1% 1/2W 28480 0T21-0012
A1%R40 Q75 T=0942 RIFED FLM 5.6K OHM 2% 1/6W 20480 QIsT=0942
ALSUL 1626-0045 1 IC:LINEAR, OF, AMPL. 12040 LM201AH
See introduction to this section for ordering information
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Table 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

o Mifr
~— Reference |pp pary Number| Oty Description f Mfr Part Number
Designation Code
ALY O506i+60l8 L TERMIMNAL BDARD ASSY 28480 05061=6018
ALTFL 2110=02T4 1 FUSEI3A 15915 276003
AlLTR1 075 T=0924 R:FXD MET FLM 1K DHM 2% L/8M 28480 QIST=092%
ALTR2 0TsT=0959 R:FXD FLN 30K ORM 2% 1/8W L8480 0¥51-0959
ALTR3 0715T=095& R:iFKD FLM 22K OHM 2% 1/aW 28480 QIST=0954
ALTR& 0TS 7=0967 RzFXD FLM &2K OHM 2X 178w 28480 Q1570967
ALTRS Q757-09%6 RIFAD FLM 22K OHM 2X 178N ZB4BG AI5T-09%6
AlTRG 075 T=0964 RIFKD FLM 47K OHM 2% 178% 26480 078 T=0964
ALTRT Q698=3454 1 R:FXD MET FLM 2BTK OHM 1X 178w 20460 G639=3456
ALTRE QTET=0924 RIFXD MET FLM 1K OHM 2X 1/8W 28480 0757=0%24
ALTR9 0TS 10972 RIFXD FLM LOOK OHM 2% 1/76M 28480 OI51=C972
ALTR1D G698=3280 1 RIFXD MET FLM 64K OHM 1% 178w 28480 06983269
A1TR11 O757=-048% 1 RIFAD MET FLM 681K OMM 1% 17BW 284890 0757-0485
Al1TRLZ O8l1~-1792 2 RIFXD WW 66.2K OHM D.1X 1/40W 28480 0811=-1792
ALTR13 o811=-1792 RIFXD WW 662K OHM Q.1% 1/40W 28480 Q811=1792
AlS 05060~5093 i ASSY+3500V0C POWER SUPPLY{NSR} 28480 05060=-6093
FIELD REPAIR NOT RECDMMENDED.

0900=0011 ] D RING 28480 0900~0011
AlE 0950=0L40 1 BASE ASSYIPOMER SUPPLY 28480 F950=0140
M15C —
PARTS 05060=-207T & BLOCK MOUNT ING 28480 050602077

G5t6e0~-2081 6 SPALER 28480 05060=2081
AlBC1 01600127 CIFAD CER 1.0 UF 20X 25VDCW 34289 SC13CS=CML
AleCZ 0i50=-QY5T 2 CIFED MY Q.004T UF 10X 200v0LW 56289 192P4T292=-PT5
ALBCY D160=0994 F C3FXD MY 0.001 UF 103 4000VDCW T143 & M5 LD2-4%
Alacs 0L60~0995 3 CzFXD MY Q.01 UF LO% 4000VDCW Til436 PHS 1O3~4M
Alacs OLTO=00Te 1 C:FAD MY Q.47 UF 5% 150VDCW 11711 LOTV4T4)
ALSCE 0160=-0097 CifaD TANT. &7 UF 10X 3ASYDCWN 56289 15004 T6XIGI552=-0Y S
ALECRY 1901-0050 DIDGE:ST 200 WA AT 1V 07263 FGA 6308
AlBCR2Z 1901=-0405 4 DIODE:SILICON SGO0 PIV 10MA 26480 1901L=-040%
ALBCRS 1901~0405 DIDDE:SILICON 5000 PIV 10MA 28480 1901=0405
Al3qQl 1654=0035 TS5TRt51 NPh 20480 1a54=0035
A18Q2 1854=00562 TSTR:S1I NPN a013i ZNLTOL
AlBR1 0T5T=0952 RIFKD FLM L5K OHM 2% 176W 2348¢ 0757=0952
A1BRZ 0698=-3106 RIFXD DEPC 5 OHM 1X 1/BM 28480 06%8~3106
ALBR2 0698=3106 RiFXD DEPC 5 GHM 1X 1/aw 26480 0698=3]106
ALlBR& 698=3305 1 RtFXD DEPC 200 WEGDHM 1GX 1IN 28480 0698~ 3305

— A1BRS 0T5T=-0473 R:FXD MET FLM 221K OHH 1X 1/8NM 28480 QT51-0473
ALBRS AT5T=-0969 2 RIFXKD FLM 75K OHM ZX L/OW 28&8C GI5T=09469
ALBRT OT5T=09%48 RIFXD FLM 10K OWM 2% L/6W 284350 OT57=05486
AlBRD OTST=08%4 RIFXD FLM 5& QHM 2% L/BW 28480 OF57=0694%
A18T1 050606113 2 TRANSFORMER ASSY 28480 05060=-6113
ALBTZ 050L0=&109 1 TRANSFORMER ASSY 28480 05060~6109
Al9 050460-6092 1 ASSY:I=2500VDC POWMER SUPPLYINSR) 28480 050460=4092
FIELD REPAILR NOT RECOMMENDED

0900=-0011 0 RIKG ZE&B G 0900=-0011
Ald 0950=0139 1 BASE ASSYIPOWER SUPPLY 28480 0950-0139
MIsC —_ TL00=0435 1 CANZSQUARE ZB46G TLOO=0435
PARTS 05060=~2077 BLOCK MOUNTING 28430 05060=-2077

Q5060=~2081 LSPALER Z284B0C 05060~-2081
al19C] GL60=012T C3FXD CER 1.0 UF 20X 25VOCNM 56269 S5C13C5—CHL
A19C2 01606=-015T LiFXD MY (.0047 UF 10T 200VDCW 546209 192#47292=PTS
A19C3 01 60=0994 CIFXD MY 0,001 UF 10X 4000VOCH Tla434& PM3 102-4M
AL9CA O166-0995 C3FXD MY .01 UF 10T 4000YDCH Tla3é FPHS 1C3=4M
Al9CS Q160=-0995 C:FXD MY 0,01 UF 10X 4#000VDLN T1436 PMS EQ3-&M
ALFCRL 19010050 DIODEZSI 200 MA AT LV 072563 FDa& 4308
AL19CR2 1901=0405 DIDDE:SILICON 3000 PIV 10MA 26480 19CG1=0405
A19CR3 1901=0405 DIODEXSILICON 5000 PIV 1OMA 28480 1901=-04G%
A190% 1854=0035 TSTR:S1 WNEN 2B&80 1854~ 0035
A19Q2 L854+0062 TSTR:SI NPN 40131 2NLT0L1
AL9R1L 0757-0952 AIFRD FLM 15K ONM 2X 1/7EMW 280480 QI5T=0952
AL9RZ 0b90=31056 RIFRD DEPC 5 OHM 1X 1l/8W 2B480 C698=3)056
A1SRY 0698=3108& RIFXD DEPC 5 OHM 1X 1/8W 28480 06983106
AL9R4 Q20287 1 RIFXD CARBON 2 MEGUHN 1L L/72W 28460 GI27=-0287
AL19RS Q695=-8419 1 RIFXD DEPC 200 NEGOMM 10X 1w 28480 0698~841%
AL9R& 0F21-0025 RIFND DEPC 4.99 MEGOMM 2% 1/68W 28480 0721=-0025
AL9RY 0721=-002% R1FXD DEPC 4.99 MEGOHM 2% Ll7aw 23480 0T21=0025
Al9RE 075 T=0969 RIFXD FLA 756 OHM 2X 178M 28480 A15-0969
AL19R9 cTsT-0972 R:FXD FLM LOGK OHM 2% 1734 20480 QT5T=0972
Al9T1 050606113 TRANSFORMER ASSY 28480 05060=6113
Al1972 05060=6112 1 FRANSFDRMER ASSY 28480 Q50606112
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Model 5061 A
Replaceable Parts

Tabie 6-1. Replaceable Parts, 5061 A W/ Option

renc o Mfr

Reﬂ_e €NCe  IHP Part Number Oty Description Mfr Part Number
Designation Code

CHASSIS & NISC PARTS
€1 0L 60=0975 1 LiFXD CER 0.001 UF 20T 75VOCW 12574 S554=.001-98
c2 060-4201 1 C:FXD & UF 28480 1804201
T SEE OPTION 002
(-] 0180=0090 1 C:FXD ELECT 1000 uF SOVDCM 562089 0319712
4] ¢180=0097 CiFXD TANT. %7 UF 10X 35vDCW 54289 15004 76X903552=0Y5
c? 0180=-0097 CiFXD TANT. &T UF 10X 3ASvDLW 54289 15004 76%903552=-0Y5
Cce 0l60~3611 1 C:FED CER DISC 7200 PF 10X 230YDCwW 56289 41C407-COH
CR1 190 1=0H40 DPIODEZSILICON 50 MaA 30 Wy Q0T263 FOG106886
CR2 1901-9G40 DIODE:SILICON 50 HA 30 WY GI263 FDGlOBS
D3l LAS0=-010% 1 LAMPHOLDER : FRONT HOUNT LING DISPLAY LITE 07137 ROL=83=F12+000
D31 2140-0245 4 LAMPt INCANDESCENT 2.0V fasbe aR7
Ds2 1450-0114 1 LAMPHOLDER : AMBER LEHS 07137 RDL-B3-F3-000¢
sz 2140-024% LAMP: [INCANDESCENT 28.0V Q4806 kv
Fl 2110-0020 1 FUSEIQ.8A 250¥ SLOW=BLOW T591LS 313.800%
FOR 230V OPERATION
Fl 2110-0305 1 FUSE1]1.25 AMP SLOW ALOW TL400 HON=1=174A
Fl 1400=-0084 & FUSEHGLDER: EXTRACTGR POST TYPE TH915 342014
FOR 115¥ QPERATION
F2 2110=-000Y 1 FUSE:CARTRIDGE ] AWP 250V SLOW BLOW 15915 313001
F2 1400=-0084 FUSEHOLDERI EXTRACTOR POST TYPE 75915 342014
f3 2110-00032 1 FUSE:CARTRIDGE 3 AMP 3 AG 75915 312003
F3 1400— 0084 FUSEHOLDER t EXTRALTOR POST TYPE T5915 342014
J1 1250=0102 L] CONNECTOR: BNC 28480 1250-0102
42 1250=0140 8 BOOY¥iRF CONMELTCR, MALE BHC SERIES 02660 3] ~35T~1022
J3 1251~-14978 F4 CONNECTOR:RACK AND PANEL 8l3iz PHLIP
J& 1251-197% 2 CONNECTORIRACK AND PANEL 81312 PMLS
45 1250~0102 CONNECTOR: BNG 28480 1250=0102
J& 1250~0140 BODYtRF CONMECTOR, MALE BNC SERIES Q2660 31-35T=1022
J7 1250=-0102 COMNECTOR: BNC 28480 1250-0102
Je 1250=0140 BOOY:RF CONNECTOR, MALE BMC SERIES 02660 31=35T=1022
49 1250=-0102 CONNECTOR: BNC 28480 1250=01G2
J1G 1250=-0140 BODY3RF CONNECTOR, MALE ONC SERIES [PF1T ] 31=347=1022
J11 1250-0140 BODY:RF CONMECTOR, MALE BMC SERIES 02660 31-351-1022
Jiz2 1250=-0140 BODY3RF COMNECTOR; MALE BMNL SERIES 02660 31-357-1022
Jlé 1250=-0140 BODYIRF COMMECTOR, MALE BNC SERIES 0266C It-I35P=-1022
J1% 1250~0140 BODY:RF CONMECTOR,; MALE BNC SERIES 0266C 31=357=1022
J18 1251-2794 3 CONNECTOR: 18 FEMALE CONTACTS 832986 PYO2A~14=185(005)
Ji9 1251-0111 1 COMNECTORIRECEPTACLE MALE S=CONTACT Tl468 HE31G2R1LAS=5F
J20 125)-24538 1 CONNECTOR:CIR. 3 MALE #16 CONTALY 02660 M53102A-16=-22PW
L1 2160=-0337 1 REACTOR 250 MILLIHEMRIES 28400 9100~0337Y
L2 9100=-0339 COIL:FXD RF AIR 5 MICROHENRIES 28480 9100-0339
M1 1120-14%72 i METER:50=-0-50 Uk 2B%E0 1120=1472
Fa 1251=-1980 2 LOCKSPRINGIRACK AND PANEL CONNECTOR B1312 MaL$
P3 1251-1981 2 LJCKAING:R & P CONNECTOR Bl3ir2 M4&LR
P3 1251~19717 2 HOOD:RACK AND PANEL CONNECTOR 81312 H10
P3 1251-1979 CONNECTOR:RACK AND PANEL 81312 PHL1S
Pé 12%1=-1980 LOCKSPRINGIRACK AND PAMEL CONNECTDR 81312 M&LS
P4 1251-1981 LOCKRINGER & P CONNECTOR 81312 4R
P 1251=1977 HODDIRACK AND PAMEL COMMECTOR 81312 H10
P4 1251=-1978 COMNECTORIRACK ANMD PAMEL 812312 PMLEP
Q2 1354~0020 TSTR:5I WNPN 20480 1854=0020
a2z 0240=04587 1 ENSULATOR:TATR FOR TOD=8 CASE Tas30 293233
Q2 12c0-0087 1 CLAMP:TRANSISTAR 02735 OF-13-A
Q2 1200-0092 1 BUSHINGITRANSISTOR 02735 495334 1
Rl OT5T=0440 1 RtFXD WET FLW 7.50K OHM 1% L/BM 268480 D15 T=0440
R2 0696=3136 1 R:FXD NET FLN 17.6K OHM 1X 178w 28480 06598=3136
R3 2100=2425 1 R:VAR ¥ 20X OHM 3T LIN 1.5d 26480 2300=-2425
L¥] 2100=2427 i HOUNT [N BRACKET FOR VAR, RESISTOR Taiss 5600
R 0757-0048 RIFXD MET FLM 10K O0HM 2% L1/BW 28480 a1%1=-0%3
RS 0157=-0972 RIFXD FLM 100K OHM 2T l/8W 28480 QTI5T=0972
RS D730-0145 1 R:FXD DEPC 12 MEGOMM 1iX 1w 2B4B0 Q730=0145
RT 2100-2429 i RivAhA Wy 250K OHM 20K LIN 3744 28480 2100=2429
RE Z100=1414 1 RIVAR WW 5K OHM S£ LIN 1G=-TURN 3/74W 26480 2100=1414
R 075 T=0948 R:FXD FLM 10K OHM 2% 1/E6W 28480 0I5T=0948
51 2100-0893 1 SWITCH:ROTARY 28480 A100~0¢ase3
52 3100-3429 1 SWITCH: RQTARY, 3 SECTION, 4 POSITION 28480 3100=-G89%
53 301=1234 1 SMITCH:SLEDE DPDT 82389 11A=1242
58 301-1155 1 SWITCHITOGGLE SPDT 28480 3101=1155
35 IIN1=-0163 1 SWITCHITOGGLE $PDT V4009 RET=105%D
57 3101=-0124 1 SWITCHIPUSHBUTTON SPST N/O HOMENTARY 26480 3j01=-Gl2s
Tl 9190~ 2549 1 TRANSFORMER 2B&B0 9100=2449
Wl 050616035 1 CABLE ASSYtFRONT ZB&B(Q 0506 1-6035
See introduction to this section for ordering information
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Tavte 6-1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

o Mfr

- Reference o part Number| Oty Description Mfr Part Number
Designation Code
wl 1250=0050 10 MUTtRF CONNECTOR BNC SERIES Q260 31-2125-2
Wi 1250=0051 10 CONTACT 3RF COMNECTOR BNC SERIES Q2660 31-210%9
Wl 12%50-025% 2% CONMNECTDR:RF SUB~MINIATURE 50 OHM 284890 1250=0259
Wi 1250-0260 24 LCENTER CONTACTSFEMALE COMNECTOR 28480 1250=02690
Wl 1230=-0261 24 INSULATOR:BACK FOR RF CONKECTOR 26480 1250=0281
Wl 1250=-0262 24 FERRULE FOR RF CONNELTOR 28480 1250=0262
Wl 1250=02563 2% WASHER AECESSED FOR RF CONNECTOR 284380 1250=0243
Wi 1250=02 b4 24 WASHERICLAMP FOR RF CONNECTDR 28480 1250-0264
Wl 1250=0265 24 MNUT:CLAMP FOR RF CONNECTOR 28480 1250=0265
Wi 8120-0229 26 CABLESRF COAX R& C4217 “21~-10%
Wz 05061=8036 1 CABLE ASSY:BUFFER REAR 28480 Q504 1~-4026
L 1250~0050 NUTIRF CONNECTOR BNC SERIES 02680 31=2125=2
w2 1250-0051 CONTACTIRF CONNECTOR BHNC SERILES Q2660 31=-2109
LT 12%0=-02%9 CONMECTORIRF SUB=MINIATURE 50 DHM 28480 1250-0259
w2 1250=02640 CENTER CONTACT:FEMALE CONNECTOR 28480 i25G=0260
w2 1250=-0241 IMSULATOR: BACK FOR AF CONNECTOR 28480 1250=0261
w2 1250=-0242 FERRULE FOR RF CONNECTOR 26480 3250=0242
Nz 12%0=0243 WASHERRECESSED FOR RF CONNECTOR 28480 1250=-0263
L 1250=02844 WASHER:ICLAMP FUR RF CONMECTOR 28480 1250-0284
w2 1230=-0245 HBUTICLAMP FOR RF CONMECTOR 2B480 1250=0265
w2 aL20-0229 CABLE:RF COAX R& G&217 421-105
W3 05061-5603T 1 CABLE ASSYISYNTH 28480 Q5061-46037
Lk 12%0-02%9 LONNECTORIRF SUB=MINLATURE 50 OHM 28400 1250~0259
w3 1250=-0260 CENTER CONTACT:FEMALE CCNNECTOR 28480 1250=-0260
w3 1250=0261 THSULATOR:BACK FGR RF CONMECTOR 284890 1250=0261
w3 1250=-0262 FERRULE FOR RF CONNECTODR 28480 1250=0262
L k) 1250=0263 WASHER,RECESSED FOR RF CONMELTOR 28407 1250-0263
LE] 1250=0284 WASHERICLANP FOR RF CONNECTOR 2B480 12500264
w3 1Z50=Q265 NUT:CLAMPF FOR RF CINNELTOR 28480 1250=0265
w3 B8120~0229 CABLE:RF COAX RG 04217 £#21-10%
W4 05061-56032 1 CABLE ASSYIMULTIPLIER 284840 0504&1-6039
L L) §250=-0259 COMKECTORIRF SUB=MLNJATURE 50 OHM 26480 1250~-025%
L L 1256-0260 CENTER CONTACT:FEMALE CONMMECTOR 28480 1250=0260
e L250=-0261 ENSULATORIBACK FOR AF CONNECTOR 28480 1250=0261
W 1250~0262 FERRULE FOR RF CONNECTGR 28480 1250~C262
W 1250=-0263 WASHER sRECESSED FOR RF CONMECTOR 28480 1250-026)

—r W 1250=-0264 HWASHERICLAMP FOR RF CONNECTDR 2848Q 1250-0264
& 12500265 NUTICLAMP FOR RF COMNECTOR 28480 1250=0265
W4 8120=-0229%9 CABLEIRF COAX RG 048217 %21=105
L1 05061 =-6039 1 CABLE ASSY:QSCILLATOR 284840 05051=-6039
1] 1250=-0259 CONNECTDRIRF SUB=MINTATURE 50 OHM 28480 L250=-0259
W5 1250=-0260 CENTER CONTACT:FEMALE CONNECTOR 20480 1250=-0260
- 1250-0261 INSULATOR: BACK FOR RF CONNECTOR 28480 1250=0261
L3 1250~0262 FERRULE FOR RF CONMECTOR 28880 1256-0262
us 1250=-0263 MASHER,RECESSED FOR RF COMNECTOR 2B480C 1250=0263
w5 12500264 WASHER:CLAMP FOR RF COKNECTOR 28480 1250-0264
W5 1250=0245 MITICLAMP FOR RF CONKELTOR 26460 1250=026%
L4 8120=-0229 CABLEIRF CGAX RG 04217 421=105
L1 050616040 1 CABLE ASSY:OSCILLATOR 28480 05061=6040
L] 12%0~025% CONNECTORIRF SUB=MINIATURE 50 OWM 2BABO 12540259
e 1250=-0240 CENTER CONTACT:FEMALE CONNECTOR 20480 1250=0260
L] 1250~02561 INSULATOR:BACK FOR RF COMMECTOR 23480 1250=026]
[ L] L2%0~0262 FERRULE FCOR RF CONMECTOR 20480 1250-0262
Wi 1250=-0263 WASHMER,RECESSED FOR RF CONNECTOR 28480 1250=02063
wé 1280=026% WASHERTCLAMP FOR RF COMNELCTOR 28480 1250~0264
L1 12%50~0265% NUTICLAMP FOR RF CONMECTCR 28480 1250-4265
Wé B120-0229 CABLEZRF LODAX AG 042171 421-1C5
wy 05061=604] 1 CABLE ASSY:2ND HARMONIC 28480 05G61=6041
L1 1250=0259 CONNECTOR:RF SUB=MINIATURE 50 OHM 28480 1250=025%%
wi 1250=-0260 CENTER CONTALT:FEMALE CONMECTOR 28480 1250~-0260
L1 1250-0261 FNSULATOR:BACK FOR RF CORNECTOR 28480 1250=-0261
wT 1250=0242 FERRULE FOR RF COMNECTOR 28480 125¢-0262
w7 1250-0263 WASHER ,RECESSED FDR RF COMMECTOR 23480 1250=0263
w? 1250-0264 WASHERICLANP FOR RF CONNELTOR L8480 12500264
w7 1250=02465 MUTzCLAMP FOR RF COMMECTOR 28480 125G-0265
LI 8120-022% CABLE:RF COAX RG 04217 421=105
L 1] 080616042 1 CABLE ASSY:COAX FROM AC TO LOGG 23480 05061=-6042
L 1] 1250=025% CONNECTOR:RF SUB=MINITATURE 50 OHM 26480 1250=025%
WE 1250=0260 CENTER CONTACTIFEMALE CONNECTOR 28480 1250=02560
L 1] 1250-0261 INSULATOR:BACK FOR RF CONNECTOR 28480 1250=0261
wh 125%0~-0262 FERRULE FOR RF CONMECTOR ZB480 1250=0262
L] 1250=0263 MASHERRECESSED FOR RF CONNECTOR ZB4B0 1250~ 0263
we 1250~=0264 WASHERICLAMP FOR AF CONNELTOR 20480 1250-0264
WE 1250=0265 NUT:CLAMP FDR RF CONNECTOR ZBABO 1250=0265
wa 8L20=0229 CABLETRF LOAX AG 04217 421~10%
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Model 5061A

Replaceable Parts
Table 6-1. Replaceable Parts, 5061A W/O Option
Refgrenqe HP Part Number| Qty Description Mfr Mfr Part Number
Designation Code
w9 D5061=-6043 1 CABLE ASSYIPHASE DETECTOR 28480 506 1-6043
w9 12%0-0259 CONNECTORIAF SUB~MINIATURE 50 OHM 28484 1250=025%
sy 1250=-0260 GENTER CONTACT:IFEMALE COMMECTOR 268480 1250=-0260
w3 1250=026] INSULATORIBACK FOR RF CONNECTOR 2848Q 1250=0261
w9 1250~0262 FERAULE FOR RF CONNECTOR 20486 1250-0262
L L] 1260-0263 WASHER ,RECESSED FOR RF CONNECTOR 20480 1250-0263
wG 1250=0264 WASHERILLAMP FOR RF CONNECTOR ZB480 1250-0264
e 1250=0265 NUTICLAMP FOR RF CONNECTOR 28480 1250=024%
W 8120~-0229 CABLE:RF LOAX RG 04217 421=10%
Wlo 0506 1= 6044 1 CABLE ASSYIMODULE MULTIPLIER 28480 G506 ]=0044
wio 1250~-0259 CONNECTOR:RF SUB=MINLATURE %50 GHM 28480 125%0=-025%
WiD 1250=-0260 CENTER CONTACT:IFEMALE CONNECTOR 28480 1250=0260
wlg 12%50=-0261 INSULATOR: BACK FOR RF CONMECTOR 28480 1250-0261
wlo 1250=-0242 FERRULE FOR RF CONMECTOR 28480 1250=-0262
NlD 12500263 WASHER RECESSED FOR RF ({ONMECTOR 20480 1250=0263
wig 1250=026% WASHERICLAMP FOR RF CONNECTOR 28480 1250~026%&
L 314} 1250=0265 NUT:CLAMP FOR RF CONMECTOR 2B4R0 12500265
W10 B120=-0229 CABLEXRF COAX RG 0&217 421=105
Wil 05D 1=-6045 1 CABLE ASSY!SYNTH 28480 0306 1=6045
wil 1250=-00%0 NUT:RF CONMECTOR BMC SERIES 02660 3~2125=2
Mll 1250-005] CONTACTtRF CONNECTOR BNC SERIES 02660 31=2109
W1l 1250=-0259 CONNECTORIRF SUB=MINIATURE 50 OHM 28480 1250-0259
Wil 1250~0260 CENTER CONTACT:FENALE CONNELTOR 28480 1250-0260
Wil 1250-0261 INSULATORISACK FOR RF CONNECTOR 28480 1250-0261
wll 12%0=-G262 FEARULE FOR AF CDNMECTOR 20480 1256~02862
Wil 1250=-0263 WASHER:RECESSED FOR RF COMMECTOR 28480 1250=-0263
Wil 1250~0264 WASHERICLAMP FOR RF CONNECTDR 26480 1250=-0264
utl 1250-0265 NUTICLAMP FOR RF CONNECTOR 28480 1250-0265
Wil 8120-0229 CABLETRF COAX RG oazL? 421-10%
Wiz US061=60446 1 CABLE ASSY:FREQUENCY DIVIDER 28480 0506 1=6045
Wiz 1250=-0050 HUTeRF CONNECTOR BN SERIES 02660 31-21252
¥izZ 1256=-0051 CONTACT:RF CONNECTOR BMNC SERIES 02660 31-2109
w12 1250-0259 CONNEGTORIRF SUB-MINIATURE 50 DHN 28480 1250-0259
Wiz 1250-0260 CENTER COMTACTIFEMALE CONNECTOR 28480 1250-0260
Wiz 1250-0261 INSULATORIBACK FQR RF COMMECTOR 28480 1250~0261
wlz 12850-0262 FERRULE FOR RF CONMNECTOR 284810 1250=-0262
Wiz 1250=0263 WASHERRECESSED FOR RF CONNECTOR Z2B&BO 1250=0263
Wil 1250=0244 WASHERICLAMP FOR RF COMMECTOR 28480 1250~0264
wiz 1250~0265 WUT:CLAMP FOR AF CONNECTOR 26480 1250~0265
wiz 320~0229 CABLESRF COAX RG 04217 421-105
wi3 050616047 1 CABLE ASSY:FREQUENCY OIVIDER 28480 0506 1-6047
w13 1250~0050 NOT:RF CONNECTOR BMC SERIES 025660 3]=2125=2
Wi3 1290~0051 CONTACT:RF CONNECTOR BNC SERIES 02660 3i=-2109
wWl3 1250-02%9 CONNECTOR:IAF SUB=MINTATURE 50 OHM 28480 1250~0259
wi3 1250-0260 CENTER CONTACTFEMALE CONNECTOR 20480 1250~0260
Wl3 1250=-0261 INSULATORzBALCK FOR RF CONMECTOR 28480 1250=-0261
Wil 1250-0262 FERRULE FOR RF CONNECTOR 28480 1250-0262
W13 12500263 WASHEALRECESSED FOR RF CONMECTDR 28480 1250=0203
W13 1250=0264 WASHERICLAM® FOR RF CONMECTOR 20480 1250=-0264
wWi3 1250=0265 HUTICLAMP FOR RF CONMECTOR 28480 1250=-0265
w13 81200229 CABLETRF COAX RG 04217 421-108
Wik Q506 1~E048 1 CABLE ASSY:ITUBE 28480 GY061-4048
Wlé 1250=-0259 CONNECTOR:ZRF SUB=MINIATURE 50 OHM 28480 1250=-0259
Wis 1250-0260 CENTER CONTACT:FEMALE CONNECTOR 28480 1250-0260
Wle 1250=-0261 INSULATOR: BACK FOR Rf CONNECTOR 28480 12%0=0261
Wil 1250=-0262 FERRULE FOR RF CONMECTOR 28460 1250=-0262
wls 1250-0263 WASHERRECESSED FOR RF COMNECTOR 28630 1250-0263
Wis 1250=0284 WASHER::CLAMP FOR RF CONMECTOR 28480 1250=-0204%
Wle 1250-0265 NUT1CLAMP FOR RF COMMECTOR 20480 1250=-026%
Wle 1251=-0180 2 INSEAT IR & P CONNECTOR 0arise DM=-53 T4 2=5001
Hid 8120-0229 CABLEIRF COAX RG 0az17? 421-105
¥is HOT ASSIGNED
Wls 05061=-5050 1 CABLE ASSY:iPHASE 28480 05061-6050
Hié 1250=025% CONNECTORIAF SUB~MINIATURE 50 DHM 28480 1250~0259
Wle 1250=0260 CENYER CONTACTIFEMALE CONNECTOR 20480 1250=-0260
Wla 1250=-0261 INSULATOR: BACK FOR RF CONNECTOR 28480 1250=0261
Wis 12500282 FERRULE FOR RF CONNECTOR 28480 125¢=G262
Wi& 1250=0263 WASHERRECESSED FOH RF CONMECTOR 2848Q 1250~0243
Wl& 1250=0264 WASHERICLAMF FOR RF CONNECTOR 28480 1250=0284
Wid 1250~026% NUT:CLAMP FOR RF CONMECTOR 28480 1250~02065
uls 8120-0229 CABLEIRF COAX RG 04217 %21-105
w17 050461=-605]1 1 CABLE ASSYIRETURN 28480 05061~-5051
wivt 1251=-0180 LNSERTiR £ P CONMECTOR aartLe DM=53T42=-5001
wiT 2120-0229 CABLETRF COAX RG 04217 421-105
Wla 05061-6052 1 CABLE ASSY:FREQUENCY 28480 0%06)~6052
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Table 6-1. Replaceable Parts, 5061 A W/0O Option

Model 5061A
Replaceable Parts

. L. Mfr

— Reference |1ip part Number Qty Description Mfr Part Number
Designation Code
wle 12500050 NUTIRF COMNECTOR BNC SERIES G2660 351=2125-2
wWls 1250=0051 CONTACTtRFE CONNECTOR BNC SERIES Q2660 31=21Q5
Nl 1250-0259 CONNECTDRIRF SUB~MINIATURE 50 DHM 28460 1250=025%
wWié 1250=0260 CENTER CONTACTIFEMALE CONMELTOR Za%BQ 1250-Q260
wWig 1250=-0261 INSULATORIBACK FOR RF CONMECTOR 28480 I250=0261
Wig 1250-0262 FERRULE FDR RF CGNMNECTOR 28480 1250=0262
wig 1230=0263 WASHERRECESSED FOR RF CONHECTOR 28480 12500263
wis 1250=0264 WASHER:CLAM# FOR RF CONNECTOR 28480 12500264
WlLE 1250=-02565 NUT:CLAMP FOR AF CONNECTOR 28480 1250=0265
Wia Al20-022% CABLE:RF CDAX RG 04217 421-10%
Wiy 05041-5053 1 CABLE ASSY:DiIVIDER 28480 05061-56053
Wi 1250=0050 NUT:AF CONMECTOR BNHC SERLES 02660 31=2125-2
Wle 12500051 CONTACT :RF CGNMECTOR BNC SERIES 026640 31=2109%
wig 1250=025% CONNECTOR:zRF SUB=MIMIATURE 50 OHs 28480 1250=-025%9
wig 1250=0260 CENTER CONTACT:FEMALE CONMNECTOR ZB4B0 1250=0260
K13 12500261 INSULATOR:BACK FOR RF CONNECTOR 284840 1250=0261
W19 1250-0262 FERRULE FGR RF CONMECTOR 28480 L250=0262
w19 1250=0263 WASHER ,RECEASED FOA RF CONNECTOR &80 1250-0263
wig 1Z280=0254 WASHERICLAMF FOR RF CONNECTOR 28480 1250-¢264
w19 12%0~0265 NUTZCLAMP FOR RF CONNECTOR 28480 1250=02865
wig 8120=022%9 CABLEIRF CDAX RG 04217 421=1065
wzo HOT ASSIGNED
w2l 050616055 1 CABLE AS3YIPHASE 28480 Q505616055
W2l 12350-G259 CONNECTOR:IAF SUB~MINIATURE 50 OuHM 28480 1250=0259
Wz2i 1250=-0260 CENTER COMTALTEIFEMALE CONNECTOR 28480 1250=02060
w2l 12500261 INSULATORTBACK FOR RF CONNECTOR 28440 1250=0281
W2l 1250=0262 FERAULE FOA RF CONNECTOR 284840 125Q=0262
w21 1250~0263 WASHER ¢RECESSED FOR AF LONNECTOR Z28481C 1250=0263
w2l 1250-0264 WASHER:CLAMP FOR RF COHKECTDR 28480 1250-02464
w2l 1250=0265 NUT:CLAMP FOR AF CONNECTOR 284BC 1250-0265
L F3 8 8120~0229 CABLE:RF COAX RG 04217 421=105
W22 05061-6056 1 LCABLE ASS5Y:iPHASE 28480 05041=5054
w22 1250=02%9 CONMECTOR:AF SUB~MINLATURE 50 OHM 284840 1250=0259
w2z 1250=0280 CENTER CONTACT:FEMALE CONNECTOR 28489 1250=026G
w22 1250-0261 THSULATOR: BACK FOR RF CONNECTOR 28480 1250=0261
ez 1250=0262 FERRULE FOR RF CONNECTOR 28480 1250=0262

—— w22 1250=0263 WASHER ,RECESSED FOR RF CONNECTOR 2848C 1250-02463
w22 1250=0264 WASHERICLAMP FOR AF CONNECTOR 28480 1250-0264
W22 12500245 MUT:CLAMP FOR RF CONMNECTOR 204880 1250=0245
W2z a120=-022%9 CABLETRF COAX AG &RZ1T &21~105
w23 05061 =6057 1 CABLE ASSY:MODULATOR 28460 05061-6057
W23 1250=-0050 NUT:RF CONNECTOR BNC SERIES Q2660 3}=2125-2
we3 12509051 CONTACT:RF CONNECTOR BNL SERIES Q266C Ik=-2109
W23 1250=0259 CONNECTORZRF SUB~MIMIATURE 50 OHM 204890 1250-0359
w23 1250=0260 CENTER CONTACTIFEMALE CONMECTOR 28484 1250=0260
w23 12%50=0261 INSULATOR: BACK FOR RF CONKECTOR 28480 1250=0261
W23 1250~-0262 FERRULE FCR RF CUONNECTOR 28%B0 1250—-0262
w23 12%0=0263 WASHER RECESSED FOR £F CONMECTOR 28480 1250~0263
W23 1250=0264 WASHERICLAMP FOR RF CONNECTOR 28480 1250=0264%
W23 1250=026% NUT:CLAMP FOR RF CONNECTOR 28480 125¢~G265
W23 Bl20-022% CABLE:RF LOAX RG Q%217 421=105
WZh 05061=6058 1 CABLE ASSTYITERMINAL 28480 DB061=6054
W2k 12%0=-0050 MUT:RF CONNECTOR BNC SERIES Q2660 3i=2125=2
W24 1250=-00G51 CONTACT:RF CONNECTOR BNC SERIES n2&64 3~2109
W24 8120=-0229 CABLESRF COAX ARG 04217 421-3105
W25 05061=-605%9 1 CABLE ASSY:DPER. AMPLIFIER 26480 05061~60%%
W25 1250=025%9 CONHECTOR:RF SUB~MIMIATURE 5G OHM 28480 1250~-025%
M25 1250-02460 CENTER CONTACT:FEMALE CONNECTOR 28480 1250=0260
W2s 1250=0261 INSULATOR: BACK FOR RF CDNNECTOR 28480 1250=0261
w2s 1250-0262 FERRULE FOR RF CONNECTOR 2848¢ 1250=0262
L Fi 1250-0263 WASHER.+RECESSED FDR RF COMMELTOR 284840 1250=0263
w2s 12500254 WASHERICLAMP FOR RF CONNECTOR 28480 1250-0244
W2s 1250=-026% HUT:CLAMP FOR RF CONMNECTOR 2H48L 1250=C265
W25 ai120=-0229 CASLETRF CDAX RG 04217 &2l=105
W26 -
[ 4] QT ASSIGNED
[ ] 0506 1=56064 1 CABLE ASSY:OSCILLATOR 23480 G506L=6064%
w29 1250=0259 CONNECTOR:RF SUB~MINLATURE 50 OHM 28480 1250-025%
W29 1250=0260 CENTER CONTACT:FEMALE CONNECTOR 28480 1250=0260
W29 1250=-0261 THSULATOR: BACK FOR RFf CDONNECTOR 284810 1250~0261
W29 12%0=-0242 FERRUWE FOR RF CONMECTOR 28680 1250~8262
W29 1250=0263 WASHER yRECESSED FOR RAF CONNECTOR 28460 125D=0263
w29 1250~0264 WASHERICLAMP FOR RF CDONNECTOR ZH%8C 1250=0264
wZe 1256=G265 NUT2CLAMP FGR RF CONNECTOR 28488 1250~6265
W29 a120—0229 CABLE:RF CGoaX RG GR217 &2L=105
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Model 5061A
Replaceable Parts

Table 6-1, Replaceable Parts, 5061 A W/O Option

o Mfr
Refgrenqe HP Part Number| Qty Description Mfr Part Number
Designation Code
W3Q 05061=-6065 1 CABLE ASSY:BUFFER SYNTH 20480 05C61-606%
W3D 1250=025%% CONMECTORIRFE SUB-MINIATURE 50 OHM 28480 1250=0259
w3g 1250=-0260 CEWTER COUNTACT:FEMALE CONMECTOR 28480 12%0=-0260
w30 1250=-0261 INSULATOR: BACK FOR RF CONNECTOR 28480 1250=0261
Wag 1250=-0262 FERRULE FOR RF CONNECTOR 28480 1250~0262
Wig 1250-02463 MASHER,RECESSED FOR RF CONNELCTOR 28480 1250=0263
W30 1250-0244 WASHER:CLAMP FOR RF COMNECTOR 28460 1250=02064
LEL] 1250—02&5 NUTICLAMP FOR AF CONNECTOR 28480 1254=0265
W3p 8120-0229 CABLE:RF COAX RG 04217 421105
Wil NOT ASSIGHED
w3z Q506]1-6069 i CABLE ASSY:DIGITAL DIVIDER 28480 05061=-6069
L k¥4 1250=-0050 NUTIRF CONNECTOR BNC SERIES 02660 3]=2125=2
waz 1250-0451 CONTACT:sRF CONNECTOR BNC SERIES G2660 31-2109
waz 1260=-0259 CONNECTORIRF SUB=MINIATURE S50 OHM 284890 1250=-02%3
LEF 1250=0260 CENTER CONTACTIFEMALE CONNECTOR 28480 1250=0260
w3z 1250=0261 IKSULATOR: BACK FOR RF CONNECTOR 28480 1250-0261
waz 1250-0262 FERRULE FOR RFf CONNECTOR 28480 1250~0262
¥ 1250=0263 WASHER,RECESSE0 FOR RF COMMELTOR 28489 1250~02063
W32 1250=02864 WASHER:LLAMP FOR RF CONMMECTOR 28480 1250-0264
LEFs 1250~0265 NUTICLAMP FOR RF CONNECTOR 26480 12500245
W32 a120-0229 CABLEsRF COAX RG 04217 421=-105
W33 05061-6091 1 GABLE A55YtPOWER 28480 05061~6091
W23 9360=-0057 1 TERMINATIONICRIMP LUG FOR #8 SCREW [T ] L. 1]
L X 1251=0037 1 COMMECTORIAL POWER 3 MALE PLUG CONTACT 97534 UP=131=M
LX) 1251-0193 3 INSULATORICOMNECTOR 97534 Up=121
W33 1251-0352 1 BUSHING:(IRCULAR CONNECTOR(SIZIE 145} 17137 182206
LEX] 1251=245T 1 CONNECTOR:CIR. 3 FEMALE #156 CONTALCT 02660 ME3]106A=18=2250
LEX] 1251-2479 1 CLAMP:CIR. CONNECTOR 02660 9T=3057-10-4
W33 8120=-0022 1 CABLE:]18/3 300V RMS 70903 S5JC=18/3
0340=003% INSULATO®R t BUSHING 28489 Q340-0039
0340=-0119 INSULATED FEED THRU:TEFLOM 98291 FT=5M=023=P20
G362=-0187 5 CaAprWIRE TERMIMATION 0e09g TCADO8
03ATO=0104 1 KNOBTHLK BAR W/ARROW 1/4% SHAFT 2048¢ ATO=0104
0403-013}) 12 GUIDE:P.C. BOARD, GREY 26480 0%03-0131
0510=0182 1 FASTENERILATCH 94222 2T+10=301-30
0590-0035 1 NUTICLAMP 08145 1510 NUY
1140~-0014 1 DEAL:TURNS COUNTING 15 TURN Talae HODEL 25606
1410-0052 2 BUSHIMNG IPOTENTIOMETER 20480 L40=-0052
1480=-0017 4 PIN:DOMEL G.1252% OIA 00600 s]-11]
1480-005% 1 PINISPRING 0.062% NOM. DIA 00000 OBD
2950=0040 z NUT:zHEX 3/4%-32 X 171" 28480 2950-0040
5000=-0053 2 PLATE:FLUTED ALUMINUN 26480 5000-0053
5000-0232 3 INSULATORIPL BOARD CONNECTOA 22 PIN 26480 5000=-0232
S000~07sT 2 COVER:ISIOE 28480 5000~0747
5020-0G17Th INSILATOR FOR SHAP-ON PINS 28480 5020-01T6
5060=-0222 2 HANDLE ASSY:ISH SI0E 28480 5060-0222
S060=0734 2 FRAME ASSY 20480 S040=-0736
5060=-075% 1 BOTTOM COVER ASSY 28489 5060+~0T55
5060=0T65 2 RETAIHER HANDLE ASSY{OPTIONS) 28480 5060~0765
5060-0767 -3 FOAT ASSYIFM 28480 H060=-0T6T
5060=-0717 1 KITIRACK MOUNT 28480 5060=-0777
05060~0001 2 CLAMP TUBE SUPPORT, TOP 28480 25040=0001
050460=-0021 2 {NSULATDR:BEAM TURE STRAP 2B848C 050460—-0021
5060-0024 2 INSULATOR: BEAM TUBE BRACKET 28440 QA5060=-002%
05060=-2002 2 ROD:TUBE SUPPORT 28480 05060=-2002
xF2 L400=-0084 FUSEHQLOERIEXTRACTOR POST TYPE T5%15 342614
05060-2014 2 SPACER:PANEL 28480 050602014
05060=2064 2 BRACKEY :LHASSTS 28480 050602064
Q5060=-2082 1 BRACKET:MT C FIELD 28480 05060=-2082
050560=2083 1 COVER:FIELD DlAaL 2480 050602083
G5061-0004 1 BRACKET CaP 20480 04506]=-0008
0508)-0015 1 PANEL tFRONT 26489 05061-0015
0596 1=-0016 t PANEL 1 RE AR 289480 05061-0G16
0506 1=-0017 1 CHASSESiSMALL 28430 05061-0017
05061~-0018 L CHAS5151LARGE 28480 0506]1=-0016
G5061-0019 1 PANEL:DDOR INSIQE 2E480 05061=-0019
0%5061-0020 1 PANELsLEFT 28480 A5061=C020
Q5041=-0025 1 BRAACKET :BUFFER AMPLIFIER 28480 05061~-0025
05061-0028 1 BRACKET:P.C» BOARD 28400 05061=0028
05061=0G29 1 PAMNEL t INSIOE 28480 050610029
o5061-0032 1 BRACKET:0SCILLATOR 28480 a5G41-0032
05961-0035 1 BRACKETtP.C. BOARD 28480 05061=-0035
0506 1=-0042 1 CAN RQUND=HALF, BEaM TUBE 28480 G50561=-0042
050610043 1 CAN RDUND=HALF, BEAM TUBE 28480 050610043
Q506 1-0045 1 BRACKET 2ba80 05061 =0045
See introduction to this section for ordering information
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Table 6~1. Replaceable Parts, 5061 A W/O Option

Model 5061A
Replaceable Parts

Reference o Mfr
— N A HP Part Number| Oty Description Mfr Part Number
Designation Code
05061=0046 1 BRACKET 28480 G5061~0046
05061=2020 1 NOOR:FRONT 28480 0506L=-2020
05S051=2032 1 BRACKET : MOUNT 28480 05081—-2032
0506&1-2037 2 BRAACKET s TUBE 28480 05061~2037
05061-202348 1 SFPACERIPERATIONAL AMPLIFIER 284810 G50&1=2034
05061-2041 1 LOvER:TOP 28480 05061=2041
0506 1-2042 1 BAR:DOOR TO CLOCK 28480 G506 =2042
05061=-2043 2 GUIDE z:Q00R TO CLOCK 28480 05061~2043
0506 )= 2044 1 LOCX: D00k TO CLOCK 28480 O5L6]1~2044%
050612045 1 PLATE:LEFT 28480 Q5061=2045
0506]1-6060 1 CABLE ASSY:iMAIN 28480 050&1=56060
05061-6066 1 CABLE ASSY:PANEL 28460 P50&l=6066
Q5061=-6067 1 CABLE ASSYIPANEL 28480 05061-6047
p—
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Model 5061 A
Replaceable Parts

Table 6-2. Option 002 Replaceable Parts

Referen e Mfr
ererence lup part Number| Oty Description Mfr Part Number
Designation Code
TABLE 6=2y OPTION 002
CPTION 002 05061=6075 i STANDRY POWER SUPPLY(OPTION c02) 28480 050461-60175
D5061-0014 1 BRACKETtCAPACLTOR 28480 05061=-0014
OPT . 002 05061-0021 1 PANEL tLEFT 28480 050610021
MISC 05061=-0024 1 BRACKET :BATTERY 25480 05061-0026
PARTS
05061~0027 1 GASKET:BATTERY 28480 05061-0027

ET1 14200053 1 BATTERY:24 ¥ 2.34 B822¢ TYPE MNP 607
Ch 0180=0047 3 CtFX0D ELECT 500 UF T5vDCW 56285 D32443 OFP
DS3 2140=-0025 t LAMPIINCANDESCENT 28.0V 0.04 AMPS 08806 323

D53 1450011k 1 LAMPHOLDER : AMBER LENS 07137 ROL=B3=F3=000
o1 1854-0062 1 TSTR:SI HPN 30131 2NL70)

Q1 0340-0487 1 INSULATORITSTR FOR TO-8 CASE 76530 293233

a1 1206-0087 1 CLAMP: TRANSISTOR 02735 DF-13-4

Qi 12000092 1 BUSH [NG : TRANS ISTOR 02755 495334 1

58 3101-0124 1 SWITCH:PUSHBUTTON SPST 28420 J101-0124
A2 05061-6019 1 BOARD ASSY:BATTERY CHARGER 28420 05061-6019
a2C1 0150=-6093 H C:FXD CER 0.01 UF +80-20% 100VOCW 72942 B801-KBC0O011
A2C2 0160=0127 4 CiFXD CER 1.0 UF 20K Z5VOCW 55289 5C13(5~CML
AZCY 0160-0127 CIFXD CER 1.0 UF 20K 25VDCH 56209 SC13CS~CML
AZCA 0180-010% 3 CIFXD ELECT 40 UF 20% avOCM 268480 0180=-0106
AZCS 0180-2614 2z CLFXD ELECT TA LOOUF +20-15% 30¥0LN 56289 1500107 X903052
A2C6 0150=0121 1 CHEXD CER 0.1 UF +B80=20% SOVOLM 56289 SC50B15-CML
azc? 0180-2614 L2END ELECT TA 100UF +20=15% J0VOCH 55289 10%D10TC203072
A2C2 0150=-00%3 CiFXD CER Q.01 UF +80=-20% 100V0CW 72982 401-K400011
42C9 G160=0127 CIFXD CER 1.0 UF 208 25VDCW 56269 SCL3CS-CML
42010 OL40-0234 5 CiFX0 MJCA 500 PF 1% 28480 DLeD=0234
A2C11 0180-0116 1 CIFXD ELECT 6.8 UF 10% 35vDCHW 56289 150D685X903582=DY5
AXC12 0180-0117 1 CiFXD ELECT 2.7 UF 10X 35VDCH 28480 0180=0141
A2C13 0140=-0106 CIFXD ELECY 60 UF 20K 6VIEW 28480 0180=0106
42018 0180-0106 C1FXD ELECT 60 UF 20K 6VDCW 28480 0180~0106
AZC1S 0160=-0127 CiFXD CER 1.0 UF 20% 25VDCH 562849 SCL3CS~CM.
A2C18 0160-3875 1 C:FXD 22 PE 200VDC

AZCR1 1901-0029 & OIODE:SILICON 400 PIV 20480 1501=0029
A2CR2 1901=0029 D{DDE:SILICON 600 PIV 20480 1901-002%
AZCR3 1901=-0029 DIDDE:SILICGN &G0 PIV 28480 1901~0029
A2CR& 1501-002% OIODESSILICON 60D PLY 28480 1901-0029
A2CRS 1902-0679 OI0DE : BREAKDOWN S.11V 5% 04T13 1902-0579
A2CR& 1501=-0029 DIODE:SILICGN 00 PIV 20480 1%01=-6029
A2CRT 1991-0029 DIODE:SILICON 600 PIV 20480 L901=0029
A2CRB 1901-0029 DIODE:SILICON 600 PIV 28480 150E-0029
A20R9 1501-0029 DIDDE:SILICON 600 PIV 28480 1501-6029
AZCR10 1502-0522 DICDE BREAKDOWN 15.9% 2% 28480 19020523

DO-7 PD = 4W TC = +0.084%
AZCR11 1902=0041 3 DLQDE : BAEAKDOWN 5,11V 5% 04713 S$210939-98
A2CR12 1902=3290 1 DIODE OREAKDOWNISILICON 31.6¥ 5% 28480 1902-3290
A2CR13 1902=0041 DIDDE:BREANKDONN S.11V 5% 04713 5210939-98
A2CR14 1910-0016 12 DIODE:GE 60 WIV 2848C 1910-0016
A2CR15 19100016 DIDDE:GE &0 WIV 28480 1910=0016
AZCR16 1910-0016 DIODE:GE 60 WiV 2648¢ 1910-0016
A2CRLT 1902-0523 1 D10DES ZENER 1&.9¥ 2MA 28480 1902~6523
AZCRLE 1901=-0040 ] DIODE:SILICON 30 WA 30 WY 07263 FOG1088
AZCRLS 1902-0041 DIODE:BREAKDOWN 5,11V SE 04713 5210939=-98
42CR20 1910=-0016 DIODEIGE &0 WIV 28480 1910=-0016
A2CR21 1930-0016 DIODEGE 60 WIV 28480 1910=-0016
AZCR22 1210=0016 DIQDE:GE 69 wWl¥ 28489 1910-0016
A2CR23 1910~0a16 DIQOEIGE 60 WIV 28480 1915~0016
A2CR24 1910-0016 DIODEGE 60 WIV 28480 1910-0016
AZCR2S 1910-0016 DIODE:GE 60 WIV 28480 1910-0016
A2CR26 19100016 DIODDELGE 60 WIV 28480 1910=-0016
A2CR2T 1510-0016 0100€3GE 60 WiV 26484 1910=-0016
AZCR2E 1910=-0016 DIDDE:GE 60 WIV 29480 1910=0016
ACRZ9 1501-00490 DIODE:SILICON S50 A 30 WV 07263 FOBLO8S
A2CR3D 1901=0040 DIODE:SILICON 50 MA 30 WV . 01283 FOG1088
A2CR31 1901~0040 DIODESSILICON 50 WA 30 WV 07263 FOGLGOS
A2CR 32 1901=0040 PIODE:SILICON SO NA 30 WY 07263 FDG1088
AZICL 1820-0315 1 INTEGRATED CIRCUIT 28480 1820~0315
A21C2 1820-0329 3 IC:TTL DECADE COUNTER 5 MHI MIN, 28480 1820-0329
A2IC3 1820-0329 IC:YTL DECADE COUNTER 5 MHI MIN. 28480 1620-0329
AZICH 1820-0080 2 LCTRTL GATE QUAD 2-INPT 2048Q 1820~-0080
A2ICS 1820-0329 1C:TTL DECADE COUNTER 5 MMZI MIN, 28480 1620=0329
A2ICS 18200080 IC3RTL GATE QUAD Z-INPT 28480 1820~0080
AZICT 1620-008& 1 1C:DTL DUAL %=TNPUT GATE |EXPANDABLE) 04713 SCHOGOPK
A2ICB 1820~0094 & 1C3DTL QUAD 2=-INPUT GATE 04713 SCHFUIPK
A21CY 1820~00%4 IC:0OTL QUAD 2=INPUT GATE 04713 SC6903PK
AZ1CL0 1820-00%4 ICiDTL QUAD 2=ENPUT GATE 4713 SCHO0IPK
A21C11 1820-0094 ICDTL QUAD 2+«INPUT GATE 04713 SCH903PK
AzK1 C490-04T5 1 RELAY:DPOT 28V 24 59928 LSA=2C=24B
Az 1854-0568 TSTR ZN58454
See introduction to this section for ordering information
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Table 6-2. Option 002 Replaceable Paris

Model 5061 A
Replaceable Parts

oo Mfr

— Reference up part Number| Oty Description Mfr Part Number
Designation Code
AZQ2 1855=0010 3 TSTR:SI 80131 ZNIHAG
AZQ3 1854=-0005 TSTR:ST NFN 40131 ZN708
A20% 1854=0005 TSTR:SI NPN a0i31 2NT08
A2Q5 1854=0005 TSTR:ST NPN #013) ZNTQB
AZQ6 1B54=00605 T5TR15]1 NPN 8913} 2N108
A2q7 1854=003%9 - TSTR: 51 NPN 80131 ZN3G353
AZGH 1853=-0001 1 TSTR:SI PNPISELECTED FROM 2M1132) 28480 1853=0001
4209 1054=-04005 TSTR1SI NPN a0131 2NT08
A2QL0 1854=003% TSTASE WPN 80131 FLEDLE]
A2011 1854-0210 TSTR:NPN 51 TO-13 28480 1864-0201

PO = 500 MW 04713 2N2222

A2012 1354-0005 T5TR:SI NPN ag131 ZNT03
AZ2Q13 1855=0027 1 TSTR:ST 80131 2ZNZ 64T
A2Ql4 1654-003239 TSTRISI NPN BOL31 ZHW3053
A2a1% 18540005 TSTR:SI NPAN 8013t 2NTO08
A2 6 1854=-000% T5TR:SI NPR BO13}) INTO8
A2017 1654=0005 TSTR: I NPN ag131 ZNTGA
A2G18 1654=-0005 TSTR:S1 NPN &q131 ZNT08
A2QLlY 1854=0003 & TSTR:S] NPNASELECTED FRAM 2h1TIL1) 28480 1854=0003
A2Q20 1854-0003 TSTR:SI NPNLSELECTED FROM 2W1T11) 20480 1854=0003
42021 L855=0010 TSTR:SE 80131 2ZN2b4b
AzQ22 1854=0005 TSTR:51 HPN 80131 ZNT5R
A2023 1855=-0010 TSTR1SI adl3L ZN24L%6
A2ZO2 & 1854=0005 T5TR:ST NPN 8013l ZNTCE
A2025 1854=0003 TSTR:5] NPNISELECTED FRDM ZN1T11l} 28480 L854=0003
42926 1854-0003 TSTR:ST NPHASELECTED FROM 2M1T11) 2B&80 18540003
AZR1 075 7T=0924 12 RE:FXED MET FLM 1K DHM ZX 1/EW 28480 0751=0924
AZRZ2 0T64~0013 2 R:FXD MET OX 56 OHM 5% 28480 OToa=0G13
A2R3 0TS T=0938 8 RIFXD FLM 3.9K (OHN 2% 1794 26480 0751=-0938
h2R% 0T5T=0928 i R:FAD FLM 1.5K OHM 2% 1/8M 2E&B0 0T571=0928
AZRS ATET-0924 RIFXD MET FLM 1K OHM 2T 1788 26480 QTS5T=0924
A2RE 0TST=0%07 3 RIFXD FLM 200 OHN 2K 1/8M 28484 T57=0907
AgRT 0T5T=0952 5 RIFXD FLM 15K OHM 2E 178M ZBRBQ Q751=0952
A2REB 0I5 Tw0938 RIFXD FLM 3.9 OuM 2T 1/0W 20480 075T=0%38
AZRS Q75T=-0486 3 R:FXD MET FLM 7506 OWM 1X L/EW 28480 075 T=0486
AZR10D 0757=0938 RIFXD FLM 3.9K OHM 2% 1/8W 28480 01570938
42811 VT7LT=0924 RIFXD MET FLM IK OHM 2% )/8W 28480 O0757=C924

— AZRLZ 07570962 1 RiFXD FLK 39K Qe 2% )/73W 284840 0757=0%62
AZRL3 QTS T-09%5 1 RIFXD FLM 20K OHM 2T L1/8W 28480 0157=0955%
AZR14 Q75T=-0931 10 RIFX0D FLM ZK OwM 2X 1/8W 28480 Q1510931
A2R1S 07151=0931 RIFXD FLM 2K DHM Z2X 1/B% 28480 QT5T=0931
A2R1& 21001769 1 R:VAR MWW 50 OHM 53 TYPE H IW 20480 2100-176%
A2R1T 0758=-0043 1 RIFXD MET OX 1600 OHM SX 172W 28480 0758~G0&3
AZR1E 0TS T-0924 R:FXD MET FLM LK OHM 2X L78M 28480 0157=0924
AZR19 07670833 R: FX3 FLM 24K OHM 2% 1/8W 2848Q 07570931
AZR20 QIS T=0924 RIFAD MET FLAM LK OHM 2% 1/8W 28480 GTI5T=0324
A2RZ1 075 T=0900 2 R:FXD MET FLM 10D OHM 2% 1/8M 20480 0757=0900
A2R22 DT5T=0896 1 R:FXD MET FLM 68 OHM 2% L/&8W 28480 QT57=08%96
AZR23 0I5 1-0938 RIFND FLM 3.9€ (HM 2% 1/BW 23480 GT57=G9386
AZR2 & OT5T=0924 R:FND MET FLM 1K COHM 2% 1/8W 28480 075 T=0924
AZR2% 0T57=-0900 R:FXD MET FLM 100 OHM 2% i/7EW 28480 B75T=09C0
AZR2E Q15 T=0924 RiFXD MET FLM LK OHM 2% 1/8u ZB&RQ Q757=0924%
AZRZT ¢75T=0938 AIFAD FLM 3.9K OHM ZX 1/8M 28480 67570938
A2R28 0TST~034b6 1 AIFXD MET Fim 10 OmMM 12 176W 29480 Q75 7=0346
AZR29 QTS T=-0931 RIFXD FLM 2K OHM 2X 1/8W 28480 0757=0931
AZR30 OTST=0924 RIFXD MET FLM LK OHM 2K 178w 2048Q 0F57=0924%
A2ZR3] 075T=0938 R:FXD FLM 3.9K OHM 2T L1/8M 28480 0T5T=-0938
AZRE2 OT5T=0924 ASFXD MET FLM 1K OHM 2% 1/78W 2848Q QI5T-0924
AZRA3 OT5T=0924 AIFAD MET FLM LK OHM 2% 178N 28480 01510924
AZR3A 0T5T=0931 RIFXD FLMW 26 OHN 2% L/BW 28480 ¢T5T=0%31
AZR3S5 15 7=0948 5 RIFXG FLM 10K OWM ZE 1/75W ZO4B0 OT57-0948
A2R34 015T=-0931 RiFXD FLM 2K OHMm 2% /8w 28480 0757=0931
AZR3T 0T T=0948 RIFXD FLM 10K DHM 2X 178W 28480 075T=0944
AZR3BD 0TS T=0938 RIFXD FLM 3.9K DHM 2X L/BM 284840 CT5T=0%33
AZRAD GT57=0924 RAIFX0 MET FLM 1K OHHM 2X L/faN 28480 Q¥sT=0924
AZRAD ¢TSS T=-0952 RIFXD FLM 15K OHM 2X 1/BW 28490 0757=0952
A2R&] 0767-0833 R: FXD FLM 24K OHM 2% 1/8W 2848¢C Q7570033
AZR 42 075 T=-090% 1 RIFXD FLH 240 QHM 2% L/7BM 28480 75 T=0%0%
h2R4D GI5T-0948 RIFND FLM 10K OMM 2% Ll/EW 28480 GT5T=G948B
A2R 44 075T=-0931 RIFXD FLM 2K OHM ZX L78W 28480 QT57=0931
AZR&S 075 T=0907 RIFXD FLM 200 OHM 2E 1/8M 28480 DI5T-0907
AZR44 0T57=0931 RIFXP FLM 2K DHM 2X 1/8NW 28480 0757=0931
AZR4T 075T=0486 RIFED MET FLM 750K OWM IX L/8W 28484 075T=C486
AZR &8 OT5T=0924 RIFXD MET ¥FLAM LK OHM 2X 1/E6W 2846C 015T=0924
h2R4Y9 QT5T=-0948 AIFXD FLM LOK OHM 2X 1/78W 28480 QIsT=0948
AZRSD 075 T=0%3) RiFXD FLM 2K OHM 2X 1/7BW 28480 015704931

S
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Model 5061A

Replaceable Parts :
Table 62, Option 002 Replaceable Parts
.. Mfr
Reference |ip part Number| Qty Description Mfr Part Number
Designation Code
AZRS1 075 T=0486 RIFXD MET FLM 7504 DHW 1X 1/8w 2H4BO 01510486
AZRS2 Q75 T=093]1 RIFXD FLM 2K OHM 2K 1/8w 28480 QTS T=0931
AZR53 075T-0907 R:FXD FLM 200 OHM 2% 1/8M 28480 OT5T=0907
A2R54 075 T-0952 RIFXD FLM 15K OHK 2K 178 28484 07570952
AZR55 07570932 R: FXD FLM 24K OHM 2% 1/8W 28480 0757-0933
AZRS5& pTET=0952 RIFXD FLM 15K OHN 2X i7aW Z2B480 QI5T=0952
AZRST DTS T=0948 RIFX0 #LM 10K DOHM ZX )/8u 26480 Q757T=09486
AZRSS Q75 T=0938 R3FXD FLM 3.9% DWW 2X L78W 26480 a7571=-0%38
AZR59 ATET=09L7 1 ArFXD FLmM 510 OHM ZX 1768 28480 o7sI=0917
AZRS0D o75T-0952 RIFXD FLM 15K GHH Z% 1/78W 28480 Q157T=0952
AZR&]L o757=-0933 1 RIFXD FLM 2.4K DHW 2% 178w 28480 0Y57T=0933
AZRE&Z AT5T=0941 RIFKD FLM S.1K OHM 2% L/ow 8480 QT5T=0941
AZRHA 0TS T=0942 1 RIfFXD FLM 5.6K OHM 2% 1/8W 284080 0T5T=6942
AZREG DTe4=0013 AFXD MET 0OX 56 DHM 5% 2w 20480 0764=0013
AZ5CRE 1384=00T0 2 SWITCH:SC 51 PNPN a3sHe anNel
AZSCR2 1864=0070 SHITCH:SC SI PNPN Q35048 angl
A17F] 2110=0274 1 FUSE:3A 75915 218003
See introduction to this section for ordering information
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Table 6-3. Option 00} Replaceable Parts

Model 5061A
Replaceable Parts

Reference I Mfr
— . g HP Part Number| Qty Description Mfr Part Number
Designation Code
TABLE 6=3, OPTION 001
—— 1250-0102 1 CONNECTORS BNC 28480 12500102
1390-0034 1 FASTEMER:5TUD RECE]VER 78853 C-1663=017-24
1390=0144 t FASTENER PANEL BALL STUD 78553 PL1O1=525
05061 -D076 1 PANEL- LEFT 25480 05061 -0 TE
05061-2023 ] PLATELLEFT 28480 08061-2023
gf;éw‘ — o5081-56034 1 COVERIASSY TOP 29480 05061-6034
PARTS 05061-6061 1 CABLE ASSYSFREQUENCY OIVIDER 28480 05061=6061
05061-6062 1 CABLE ASSY:OIGETAL DIVIDER 26480 C5061=6042
650616065 1 CASLE ASSY:DIGETAEL DIVIDER 2848¢ ¢5061=6068
05061-6069 1 CABLE ASSY:DIGETAL DIVIOER 28480 05061-6069
05081-6071 1 CABLE ASSY:CLOCK 28480 050616071
—— 0400-0064 1 BUSHING: SNAP 0.250% IO 28520 $8=437=4
0S061-0080 t CHASSIS: DIGITAL 4 25480 05061 -0080
As 05061=-0012 1 COVER:DIGITAL DIVIGER 28486 05¢61-0C12
Misc —
PARTS 05061-0013 1 BRACKET:DIGITAL DIVIDER 28480 050610013
05061-1H)79 t BRACKET. GUARD 05061 - TS
050612026 1 PLATEEND 28486 050612026
— osos1-zoz7 1 PLATEEND 28480 0506142027
ASA1 GE061-0114 1 BOARD ASSY FOWER SUFPLY 2BAQ) 050616114
A5ALCL 0180-00%7 z C:FRD TANT, 47 UF 10% 35VOCHW 56289 L5004 76X503552-DY§
ASALC2 C180-0097 C:FXD TANF, 47 UF 10% 35Y0CW 5628 15004 76X5C 3552075
ASA1C3 6160=0162 H GIFXD MY 0.022 UF L0% 200¥DCW 56286 152P22352=PTS
ASAICA 0150-6096 2 C1FXD CER 0.05 UF +80-20% 1OGYOCW 914L8 1A
ASALCS 0150=-3094 CiFX0 LER (.05 UF +80~20% LOOVDLW 1418 Ta
ASAIES 0180-0098 3 C:FXD ELECT 100 UF ZO% 20VDCW 56285 15000C TX0I2GS2=0Y S
ASALCT 0160-0098 C:FKD ELECT 100 UF 20T ZOVDCNW 56289 15G01C7X002052=075
ASALCR arsc=g11? & CiFXD ELECT 2.7 UF 10T 35VDCW 23480 Ccleo—-C11?
ASALLS 0180-0517 C1FXD ELECT 2.7 UF 10X 35¥DCW 28480 0180-5117
— A581C10 6150=0093 4 CFND CER 001 YF 480-20% 10CY¥OCH 72982 B0L-KBOGILL
ASALC1E 01B0=0117 $FXD ELECT 2.7 UF 108 35¥DCW 2048¢ 0180-0L17
ASALCLZ 0140-0203 1 CiFXD MICA 30 PF 5% 28484 0140-0203
ABALCLY 0160-0127 2 CIPXD CER 1.0 UF 201 25VOCM 56285 5C13C S=CHL
ASALCL4 0160-0117 C:FEXD ELECT 2.7 UF 10X 35VOCH 2848¢ 0180=0117
ASAICLS 0140~0174 1 CFXD CER 0.47 UF +80=-20% 25¥0CW 5628 5C11B75=CML
A581C1% 6180=0116 1 C1FXD ELECT 6.8 UF 10X 35vDCW 58285 150D685X503582=DY$
ASAIC1T GL50~0093 C:FAD CER 0.01 UF +80-203 100VICH 12962 801-K800011
ASALCLE 0180-0098 CFXD ELECT 100 UF 20% 20VOCH 56284 1500107X002082-0¥ 5
ASALCYY 0180-0532 1 C.FXD CER 68 UF 20% 25VDCW DGREGSZE35M
ASAICRL 1901-0040 16 OIODESSILICON 50 MA 30 WV 07262 FDG1088
ASALCRZ 1901-0410 2 OIDDE:SILICON 100 PIV 3 AMP iN4720 02735 1N4T2C
ASATCAZ 1901-0410 CIGOE:SILICON 100 PIV 3 AMP 1N4T20 62735 144720
ASALCR4 1901-0028 4 DIODE:SILICON 0.75A 400PIV 04713 SRE3568-9
ASALCRS 1901-0028 DIGRESSILICON 0,754 400PIV 04712 SR1358=9
ASAYICRS 19010028 DIOBEISILICON 0,754 400P IV 04713 SK1358-9
ASALCRT 1501-0028 DINDE:SILICON 0,754 400P1Y 04713 SR1358=9
ASAICRE 1902-3193 1 DIODE BREAKDCWN:IL3.3¥ 5% 28480 1502-3193
ASALCRY 1901-0040 DIGDESSILICAN 50 MA 30 MY 07263 FDGL088
ASSLCRLO 1901-6040 DICOE:STLICON 50 MA 30 WY 07263 FOGI0SE
ASAICR1L 1902-0554 . DI1GDE BREAKDOWNILOY 1W 2848C 1902-0554
ASAICR1Z 1902-0554 DIODE BREAKGOMNILOY 1W 28480 1902-0554
ASALCRLS 1901-0040 DICDEISILICON 50 MA 30 Wy 07283 FOG1088
ASALSL 1250~02%7 4 COMMECTOR:RF 50 OHM PL WOUNT 2848¢ 1250-0257
ASALIZ 12500257 CONNECTORIRF SO GHM PC MOUNT 28480 1256-0257
ASALS3 1250-0257 CONNECTORIRE 50 QHM PC WOUNT 28480 1256~02%7
ASALJ4 1250-0257 CONNECTORIRF 50 OHM PC HOUNT 28480 12500257
ASAILI, L2 9100-1630 2 COIL:FXD RF 51 UH 28480 9100-1630
ASA101 1854.0613 3 TSTR251 NPN 2848¢ 1864.0613
ASALQ2 1854-0813 TSTRIS[ NPN 28486 1854.0613
ABALGS 1853-0001 1 TSTR:S| PNPISELECTED FAGM 2N11321 28480 18530001
ASALG4 1854~0003 3 T5TR:S1 NPN(SELECTED FROM ZN1711} 28480 1854=0003
A5A1Q5 1B54=0020 TSTR:S1 NPN 28480 1854=£020
A54106 1854-0003 TSTR:S[ MPNISELECTED FROW 2M17111 26480 1854=5003
ASA1QT 1854-0005 6 TSTRSSE NPN 80131 2N708
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Model 5061A

Replaceable Parts
Table 6-3. Option 001 Replaceable Parts
Reference e Mfr
CIerence 1P Part Number| Qty Description Mfr Part Number
Designation Code
ASALQE 1654=0035 1 T5TR:51 NPN 28480 1854=0035
ASALQY 1854-0039 2 TSTR:5) NPK 80131 FLELE]
ASALIQLO 18%4=0039 T5TR:S1 NPN 80131 2W3D53
ASALIRL QIST=0942 1 RIFXD FLM 5.6K OHM 2T L/eM 264840 GI5T=0942
A58YR2 0757-0900 11 RIFXD MET FLM 100G OHM 2% 1/8w 2B480 QTS5 0900
ACALR3E H757-09Q00 RIFXD MET FLM LOO OHMN 2X L/7DW 28480 OT5T=0900
ASALR & Q75T=0094 1 R:FXD FLM 56 OHK 2% L/8MW 28480 075T=089%
ASALIRS 0T57-0929 1 RIFXD FLM 1.6K OHM 2% L/EW 28480 0F5T=092%
ASALRG QT8 T=091 4% 2 RIFXD FLM 390 COHM 23 L/8BW 28480 GI5T-091%
ASAIRT 015 7-0900 RiFXD MET FLM 100 OHM 2% 178w ZB&EBO 0T57=0900
ASALRE 0F5T=-090G RIFXD MET FLM 100 OHM 2X L/7BW 28480 035T=0900
ASALAS 01570346 2 RIFXO MET FLM 10 OHM 1% 1/6W 2848¢ 0T5T= 0344
ASALRLD DTS T~0948 11 REFXD FLM 10K OHM 2T L/8W 28480 G75T=0543
ASALRIY 0T57-0914% RIFXD FLM 390 GHM 2% l/6w 28480 Q75 T=0914%
ASAIR]L2 075 7-0%00 R:fXD MET FLM 100 DHM 2T L/BW 264BG 075T=56900
ASALRY3 2100-1773 1 RiVAR WH 1K UMM S% TYPE H Lw 284840 2100~1773
ASALRL 4 QI5T-034s RiFXD MET FLM 10 GHM 1E 178w 28480 875 T=03%0
ASAIRLS OT5T=0907 3 RIFXD FLM 200 OHM 2X 1/8W 2848B¢ OT5T=09G7
ASALRLE TsT=-0920 -3 RIFXD FLM &80 DHM 2% 1/8% 26480 GT5T=0920
ASALRLY 0757=-0920 RIFX0D FLM &80 OHM 2T 1/8W 28480 BT5T=C926G
ASALRLE o5 1-0900 RIFXD MET FLM 100 OHM 2% 176w 26480 GT5T=6900
ASALRL® 0T T=0907 RIFKD FLM 240 OHM 2% 178w 2984840 0757=09G7
ASALRZG 0TS T-0907 RIFXD FLM 200 OHM 2% 178w 28480 075 T=Co0T
ASALITL 9100~2448 1 TRANSFORMER ZB48C 91002648
AGALTZ CSCHA-8010 1 TRANSFORMER 29480 05061=5010
ASAZ 050b1-6014 1 BOARD ASSYIMASTER CLOCK 284480 0506 1=b0L4%
ASAZCH 0150~0121 4 CHFXD CER Q.1 UF #80=20F SGVDLW 55289 SCSORBES=CHL
ASAZLZ GL50-0093 C1FXD CER 0.G: UF +Bd=20% 100¥DCwW T2982 801-%BQQ01%
ASAZCA D1&40-0127 CzFX0 CER 1.0 UF 20% 25vDiw 562845 5C13C 5= ML
A582C4 01 40-0160 1 CIFXD MIfa 2000 PF 2% 2848¢ 0L40=0180
ASAZLS 0150-0L21 CiFX0 CER 0.1 UF «B0=20X 50VDCH 56208% S5C5QB1S~CML
ASAZCH 0La0=-0234& 2z CiFXD WICA S00 PF 1E 294BC D140-0234
ASAZCT N160=-2196 1 CiFXD MICA 24PF 5% AD0VDCW 04062 ROM1SL240435
ASAILH 0140=0234& C+FXG MICA 500 PF 1% 2B48¢ Di40=023%
ASAZLY gl21-0105 10 C:VAR CER 9=3% PF NPO 28488 0121=0L05
ASAZL1D 160-0242 1 CEXD MICA 800 PF 5%
ASAZLCLL 0} 50~00%3 CIFXD CER 0,01l UF +B0~-20X 100VDCW TZ9R2 A01=K800011
ASA2C12 0149=0202 2 CIFXD MICA 15 PF 5X S00YDCW 284840 0140-0202
ASaZC13 0140-0202 CiFX0D MICA 15 PF 5X SCOVOCW 28480 Di4D=-0202
ASAZCRL 1901-0040 DEOPE:SELICON 50 MA 30 WY aT7263 FOGLOBE
ASAZCRZ 1501-G0&0 DIOPE:SILICON 50 MA 30 WY GT2463 FOGLOSE
ASAICRY 1942=-0064 1 DI0DE BREAKOOWNI TS5V 25480 1902-0064
ASHZCR & 1501=0040 PIDDE!SILICON 50 NA 30 Wy Qi263 FDGLlO&D
ASAZCRS 19G01-0040 GIODE:zSILICON S50 MA 30 WV 47263 FDGl0Ag
ASAZCRG 1901=0040 QIODE:SILECON 50 MA 30 WY 47263 FDGlOas
ABAZCRT 1901=0040 DIODE:SILICON 5C Wi 3D Wy QT263 FOG10a8
ASAZCAR 1901=0040 DICDE:SILECON 5¢G MA 30 WV ar263 FDG1088
ASAZTRY 19031=004%0 OIODE:SILICON S0 MA 30 WV 97263 FOG10o8Ba
ASAZCRLIO 1901~0040 DIODE:SEL ICON S0 MA 30 WY 0T263 FDG10ED
ASAZCLR]L 1901=0040 DIGDESSILICON SO MA 30 WV 072863 FDGLOBE
ASAZICL 1826=-0580 & 1C:DIGETAL 2848¢ 1LB20=04580
A5A2[C2 1820-0548¢ LCIDIGITAL 28484Q 1820=-0580
ASR2(C3 1820-9580 JC:DIGITAL 28480 1829-0580
ASAZTICH 1820—-0054 4 ICrDTL QUAD 2=INPUT GATE 04713 5CH90IPK
ASAZICS 19200094 IC:DTL Quan 2=INPUT GATE 04713 SCE0FK
ASAZICS 1820-D3z9 12 IC:TTL DECADE COUNTER S MHI MIN. 28480 1820=-C329
ASAZIC? 1820=0329 IC:TFL DECADE COUNTER 5 MHI MIM. 28480 1820=0329
ABAZICE 1820=0329 1£:TTL DECADE COUNMTER 5 MHI MIN, 28480 LE820=-032%
ASAZICY 1820-0329 IC:TTL DECADE COUNTER 5 MHI MIN. 26480 1820-0329
ASAZICLD 1820=-D329 LCtTTL DECADE COUMTER 5 MHI MIN. ZB440 1820=032%
ASAZIC]L L820~032% IC:TTL DECADE COUNTER % MHI MIN. 2B48¢ 1820=0329
ASAZICLZ 1820=0086 4 ICtDFL DUAL &=~INPUT GATE (EXPANDABLED 04713 S5CH900PK
ASAZIC13 1820=-0086 1C:DTL DUAL 4—INPUT GATE (EXPAMDASLE) 04713 SCHE900PK
ASAZICLS 1820-00486 IC:0TL DUAL %=~1NPUT GATE {EXPANDABLE) 0%713 SCEYO0PK
ASAzL1 9100-1630 CCHL-FXD RF 51 UH 28480 100-1630
ASAZLZ 91400137 1 COIFXD RF 1000 UH 5% 2848C #140-0137
ASAZLI 2100- 1630 COIL.FXD RF 51 UH 28480 S100-1630
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Table 6-3. Option 00] Replaceable Parts

Model 5061A

Replaceable Parts

Referen v Mfr

— BTerence |HP Part Number] Qty Description Mfr Part Number
Designation Code
ASAZGL LB54—000 5 T5TR:ST NPN BOLEL ZHT0R
58202 1854=-000% VSTRES] NPN 80131 2N7Q8
ASAZQ3 1854=~0009 19 T5TR:S51 NPH BOL3L 2nt09
ASAIQH 1854=-00C9 T5TA:S1 WPN BOLl31 ZNTOS
ASA2GS 1454-000% T5TR:S1 NPN 80131 ZHT0%
ASAZIS 1854-0009 T5TR:S1 WPN 20131 ZNTO9
ASA2Q7 19%54-0009 TETRIS1 NPN 80131 2NT0%
ASAZRL CIST-0924 RIFAD HET FLM 1X OHM 2T 1/aW 20480 0757-0924
ASMZR2 O15T-0946 1 RiFRD FLM B.2ZK OHM 2% L/am ZB46C C737-0946
ASAZRI 0TS T=0948 RIFXD FLM 10K UMM 2ZX 1/8W 20486 0757T-G946
ARAZR G QT5T=0924 R:FXD MET FLM LK QHM 2% 1/3W 28480 GFST-0924
ASAZRS GT5T=-0900 R:FXD MET FLM LOO OHH 2% 1/6w ZB48C CIST-G500
ASAZRE GIST=0900 RIFXD MET FLM 100 OHM 2Y 1/8W 20480 0751=¢900
ASA2ZRT 0757-0920 R:FXD FLM 680 OHM 2% 1/8W 28486 oT5T=09249
ASA2RS UTST-0%C0 RIFXD MET FLM LOO OHM 2T L/8W 2R4BL OIS~ GHCC
ASAZRS OTSI-0924 RiFXD MET FLM 1¥ OHM 2X 1F&W ZB4BC OTST=0924
ASAZR1O 0T5 7= (900 RiFXDC MET FLM 100 OHM 2x L/8w 20480 QT5T=65Q0
ASAZRLL OT57=-0924 REIFND MET FLM 1K OHM 2X 1/8W 28450 0T57=0924
ASAJRY 2 aTsT-0924 RiFXD MET FLF LK OHM 2% 1/8W 28480 GTST-GI24
ASAZRLZ 0T5T-0931 RIFXD FLM 2K OHM 2% 1784 25480 GTET~C931
ASAZRL& a5 T-0948 RiFAD FLW LOX GHM 2% L/8W 26480 015T=4948
ASAIRLS OTET=0%948 R:FXD FLM LOK OHM 2% 1/8W 28481 075T=0948
ASAZRLE Q5 T=0948 RIFXD FLM 13K OHM 2% 1/8w 28480 075T=0948
ASAZRLT QI5T=0924 RIFXD MET FLM 1K OHM 2% 1/8W 28480 QT5T=0924
ASAZRLA 075T=0917 4 RIFXD FLM 510 OHM 2% 1/aWw 284880 OT5T=C917
ABAZR1S QI57~(931 RIFAD FLM 2K OHM Z2X L/OW 28480 0757-4931
ASAZR2T CIsTI~-0972 1 RiFAD FLM 100K OHM 2% LfoW 28480 CT5T=G9T2
ASAZR2] LTST=0924 RiFXD MET FLM LK DOHM 2T 1/78W 28480 QI5T=0924
ARAZR22 a757-0%928 2 RiFXD FLM 3,9K OHWM 2% 1/aW 264BG 0I5ET=(938
ASAZRED o1ST-0%24 RIFAD MET FLM LK OHM 2T j/Bm zo4eC OT57=L924
ASAZRZ4 QT5T=0900 RIFXD MET FLM 1GD OHM 2% 1/3W 28484 SI57=(900
ASAZRZS GTST=1924 RiFXND MET FLM LK OHM 2% L/am 2848L GT5T-C524
ASAZRZE 0757=0931 RiFXG FLM 2¢ OHM 2% 1/8MW 28480 DF5T={931L
ASKIR2T CTST-0940 RIFXD FLM LOK OHM 22 1/8W 2848L aTST- G948
ASAZRZ2E GT57-0948 RIFXD FLM LO% JHM 2% 1/6w 28480 0757-C94R
ASA2R29 CTST=093]1 RIFX0D FLM ZK QHM 2% 1/BMW 28480 QI5T=C931
ASAZR 3D ¢757=-09231 BIFXQ FLM 2K OHM 2% L/BuW Fd: 211 4I57-£931
ASAZRAL DI57=-0931 R:FXD FLM 2K (HM 2T L/0w 2B4AG QI5I-C331

— AGAZRAZ JI5T=0921 R:FXD FLM 2K Ofd 2% 1/06wW 28440 OTST=0931
ASAZR 3D 0T5T-0931 RIFXD FLM 2K OHM 2% L/8wW 284890 0T757=0931
AGRIA AL OT5T=0931 RIFXD FLM ZK Obm 2% 178w 2848GC 075T=C931
ABAZR IS 0TsT-0931 RIFXD FLM 2K ORM 2% 178M 28486 OT5T=0931
ASAZRIG 0T57-0931 RIFXD FLM 2K OHM 2T L/8MW 26480 07570531
ASAZRIT QT5T-0931 RIFXD FLM 2K OnM 2% 1/74M 2848C 0T5T=0931
ASAZA3H 0157-0931 RIFXD FLM 2K OHM 2X 1/8M 28480 075T=(331
ASAZR3T OTHT=0931 BiFXD FLM 2k OHN 2T 1/8W 2BHBG QT5T=0931
ASAZR4D O757=0931 RIFXD FLM ZK OHM 2% 1/8M 284860 QI51-C931
ASAZR4L Q1570931 RIFKD FLM 2K OHW 2% 1/8W 28%8C 07510931
ASAZR &2 0T57=0921 RiFXD FLM 2K Onm 2% 178 28480 QI5T=C931
AGAZRGA or5T7-0921 RIFAD FLM 2K OHM ZX L78W 28486 0757-¢931
ASAZR4% 0T5T=0921 RIFND FLM 26 OHM 23 1/BW 28485 07970531
ASAZR4S CT5T-0931 RIFAD FLM 2K OHM 2% 1/8MW 26848C OT5T=C951
ASAZR &8 0T5T=-0%31 BIFXD FL# 2K OHW 2% 1/64 20480 GT5T=C931
A5AZT1 G5061=800% 1 TRANSFORMER: LMHI-4MHE 28480 05061=8005
ASAZT2 G5061-RGOY 1 TRANSFORMER I SYNC 28480 G506k=8009
ASAZAYL 1209-015% 1 CRYSTAL HWOLOER 2B48G 1200=0159
AGAZYL 0410=0012 1 CRYSTAL: EMC +/-0,001% Q0136 QBl
ASA3 05061=6013 1 BOMRD ASSY:iPRESET CLOCK 26400 Q3061-6GL3
ASAD 05061=2024 & CONMECTOR:& FIN 2B440 05061-2024
ASAICL M40-0193 2 C:FXD MICA 200 PF &% Tz136 RDM1SF20113C
ASA3CE 0140=-0191 1 CIFND MICA S& PF 5% 300VOON 19701 ROMLISESH0J 300V
ASAICS 0140-0198 C:FXD MICA 200 PF 5% T2134 RDOM1SF20113C
ASAICRL 1910=0016 24 DIODE:GE 60 wiv 28480 19100016
ASAILRZ 1910=0014 CIDDELGE &0 WiV 28430 1910=0016
ASAICRI 1910-0G16 OIODE:IGE 60 WiV 2848C 1910-Q01 &
ASAILR & 1510-00146 DIODELGE 60 WiV 2B48¢ 1910=0014
ASAILRS 1910-0016 DIODEGE 60 WiV 2948¢C 1510«0016
ASAICRE 1910=0016 DIQDEGE 40 WiV 2548¢ 1510-G016
ASAICRT 1910-0016 CIODEGE 60 WV 2848¢ 1910=0016
ASAICRS 1910=001¢ OIQDE:GE 6 WV 2648¢ 1910=0016
ASK3CRT 1910-0016 CIODESGE 60 wWI¥ 25448¢C 1910-0014
ASAICRLC 1910=0014& QIODELGE &0 wlV 26480 1910-¢016
ASA3LREL 1910=0016 CIODESGE 60 WIV 28480 19100016
ASAICRLZ 1910-001 6 CIGDE*GE &4 WIV 26480 1910=0016
ASAICR] S 1919-0014 DIOOEGE &Q WiV 26480 1910=0016
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Model 5061A

Replaceable Parts
Table 6-=3. Option 001 Replaceable Parts
R o Wr
eference .o part Number| Oty Description Mfr Part Number
Designation Code
ASAICRL G 1910=-0016 DIGDEZGE 60 WiV 8484 1910-0016
AJAICRLS 1930=-0016 DEODE:GE &40 WiV 2B448C 1510=-0016
ASA3CRLG 1910=-0016 GIGDE:GE 60 WiV 28480 1910=0016
ASAILRLT 1501-0040 DIODE:SILICON 50 MA 30 WY 0T26e3 FDGloas
ASAICR1G 1901=0040 DIAGEZSELTICON 50 MA 3D WY CT2863 FDGl0es
ASAICRLY 191¢-501& DIODEIGE 60 MWIV 2a4BC 1910~0416
ASA3CR20 1910-001% DICDE:GE &0 MW 2848C 1916=0¢16
ASAICR2] 1910=~001a8 DIDCE tGE &0 WiV 2848C 1910=0014
ASABCRZZ 1910-901& DIODE:GE 4C WY 28%8C 1910~G0ts
ASAICRZES 1310-001¢ DIODESGE &0 WiV 2549C 1910-G01la
AGABLR2H 1910=-00%& DIDDEGE 50 wiy ZB4A0 1910=003 &
ASAICRZS 1910=-0016 CIGDEZGE &0 W1V 264480 1510=Gdl6
AGAMR2E i910=-00k0 DIODE:GE &0 WiV 284875 191¢~0014
ASAZICIT 1620=00%4 1C:0TL QuUal 2=INPUT GATE 067132 SCA5Q2PNK
A583]C2 1B20~00%% [C:0TL QUAD 2=ENPUT GATE 04713 SCLHSQAPK
ASAZICE 1820-0329 ICITTL OECADE GOUNTER 5 MHZI MIN, 28480 1820-0325
ASABICH 1820-G329 IC:TTL DECADE COUNTER 5 MHI HIN, 2B48¢C 1820=~032%
ASAIICS 1820-0329 [C:TTL DECADE COUNTER 5 MMI HIN. 2848¢ 1B20-4329
ASAIEILE 1820=0329 TC:TTL DECADE COUNWTER 5 MHI MIN, 26480 L82O=T32%
ASHRNCT L1820=032% 1C:TTL DECADE COUNTER 5 MHI MIN,. 28480 1820~c329
ASA3ICE 1826~0329 IC:TTL DECADE COUNTER 5 MHI MIN, 28480 1620=-0329
ASABLCY 1820-0080 & JLIRTL GATE QUAD 2-TWPT 2848C 1820~0080
ASAIECLO 1820-0080¢ 1L:RTL GATE QUAD 2=INPT 2848C 1820=~0080
ASA3IC1Y 1520=0080 ICIRTL GATE QUAD Z=INPT 2848¢ 1820=038G
ASAZICLZ 1820=0086 IC1DTL DUAL 4—~INPUT GATE (EXPANDARLE) 04713 SCe900PK
ASAIECLS 1820-0580 TCi0EGITAL 2848C 1420~0%40
ASARICLS 182c-0580 1C:DIGITAL 284480 1820—50%60
ASA3ICLE 1820~0580 ICrDIGITAL 28441 1320~0580
ASALCAT 1820=G080 1C+ATL GATE QUAD 2=INFT 2B48G 18z20-06¢
ASA3Q1 1954-0009 TSTR:S1 WPN 80131 2ZNTD%
ASADIGZ 18%54=0009 T5TR:1 50 NPN #0131 ZNT0D9
ASA3Q3 1a54=~3009 T5TR:SE NPN a013]1 2NTOS
A5A43Q% 1854-0Q09 T5TR:50 NPN BGlal ZNTO9
ASA8305 1854=0005 TiTaz5L NPN B0k 2ZNTQ9
ASA3Q6 165&=0009 TSTR:51 HFN 80131 ZNTR9
ASAAGQT 1854=00C9 TSTHIST NPN 80131 2NT09
ASAZ08 18540018 3 TSTR.SI NPN 20131 1854-0015
ASA3Q9 1854-0009 TSTR:SI HWPN 0131 2NTGY
ASAIDD 1854-0018 TSTR.51 NFN 20131 1854-0018
ASADQY) 1854=-5009 T5TR:51 NPN BU131 ZNTLS
ASAION2 1854-0015 TSTR-S1 MPN #0131 1854.0018
ASA3Q13 1854-000% T3TRISL NPN 80131 2NT09
ASA3Q014 1854-Q003 TSTR:SE NPNISELECTED FROM 2NLT11) 29480 1854=0G03
ASA3QLS 1854-00L9 T5TR:51 NPN BQL13k ZNTG9
A 54301 oT57=-093% RIFXD FLM ZK DHM 2T }/8W 2848C 0IST=0931
ASARZ DTET=093] RIFXD FL# 2K OHM 2% 1/8MW 28480 AT5T=0931
ASAIRD oI5 T-0928 12 R2FXD FLM L.5K OMM 2T 1/6M 2B4ag 0157-0928
ASASRG 075 T-0928 R:FXD FLM l.5K CHM 2T 1/6w 2B480 4T571=-0928
ASAIRS GI5T-0935 5 RIFXD FLM 3K OHM 2T 1/6W 26480 075 =0935
ASAIRG oT5T-0911 REFXD FLM ZK UHM ZT L/BW 28480 CI5T=G53)
ASA3IRT 075T=0%93] RIFXD FLM 2K (GHM 2% 1/8W ZB%8C QT5T=C911
AGAIRE 075 T=0931 RIFED FLH 2K OHM 2X LrfEW 28480 AT5T=56931
ASAIRD RIST=0928 RIFXD FLH 1.5K OHM 2T 1/6NW 284BC CT3T=0(928
ASA3RLO LTS T=0928 REFXD FLM 1.5K OHM 2K L/6W 28480 QI5T=0928
ASH3IRL1 oT5T=0935 HiFX] FLM 3K OHM ZX 1/0W 28480 QT5T=(935
ASH3IF12 QT57-0931 RIFXD FLM 2K UHM 2T )/fEw 284430 QT57=0931
ASA 3R] 3 CT5 =931 RIFXD FLHM 2K OHM 2T 1/8W 28480 0T5T=0931
ASAIRYL & 0T5T=0931 RIFXD FLM 2K OHM 2X L1/GW 28480 OTST-0531
ABAIALS CT5T=0%28 RIiFXD FLH 1.5KE OHM 2% 1/768W 2048C 0T57=~G5286
ASA3RLE 0757-09286 RIFXKD FLM 1.5k OWM 2% 1/8W 28480 OI5T=C520
ASAIRLT N757=0935 R:FXD FLM 3% OHW 2% 1/8W 2648Q Q75T=G935
BSAIRLE 075 T=0931 R2FXD FLM 2K OHM 2% 1/8W 28480 OT5T~C931
ASAIRLY 0T57-0931 RIFXD FLM 2K OHM 2% 1/8W 28480 OT5T=0%53]1
ASAIRZD O0T5T=0931 RIFXD FLM 2K DOHM 2% L/BM 28480 QIsST-0931
ASAJRZY 475 T=0928 RiFXKD FLW 1.5 OHM 2% L/8W 28480 0T5T=0928
ASAIRZD 0IST-0928 RIFXD FLM 1.5% OHM 2T 1/8w 28480 075T=C928
ASAIRZS CTST=093% R:FXD FLH 3K OHM 22X 176 28480 0757=0935
ABAIRZ & 0TS T-053]1 R:FX0 FLM ZK OAM 2% L/8NW Z2B4BQ Q757=0931
ASA3IRZS 0T5T=-093] RIfFXD FLM 2K OHM 2% L/8M 28480 075 T=0931
ASAIRZG QTET=09]1 R:FXD FLM 2K OHM 2% L/8W 29460 075T=0931
ASAIRZT 0DT57=0928 AiFXD FLM 1.5K OHM 2X L/6m 28480 0I5T=0%28
ASAIRZE o1 T-0928 RIFXD FLM L1.5K OHM 2% 1/aw 2B4AB0 Q78 T=0528
ASAIR2Y QIST=0925 R:FXD FLM 3K OHM 2% 1/8W 28480 Q15T=092%
ASA3IRID QTS T-0931 R:FXD FLM 2K CGHM 2% L/3W 284806 0T5T=-093]
AS83R3] 07sT=0931 R:FXD FLM 2K OHM 2X 1/BW 28480 0757=0931
See introduction to this section for ordering information
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Table 6-3, Option 001 Replaceable Parts

Model 5061A
Replaceable Parts

Referen e Mfr

— elerence 1np part Number Qty Description Mfr Part Number
Designation Code
ASA3RAZ QT57=-0931 RIFXD FLM 2K OHM 2% 1/8M 28480 GT57=093)
AGAIRAD QT57=-0928 RIFKD FLM 1.5K COHM, 2% L/EW 28480 GT5T=0%24
ASAIASS Q15 7-0928 RIFXD FLM 1.5K OHM 2K L73W 28480 Q75T=06924
ASAIAIS H757-093] RtFX0 FLM ZK OHM 2% 1/8W 284380 GI5T=C531
4543836 LTS 1=0931 Ri:FXD FLM 2K OHM 2% 1/8MW 29460 075T=C931
ASAIRZT OT8T=0951 R:FXD FLH 2K DHN 2T 1784 28480 0757=0931
ASAIR3A aTsT=0331 RIFXD FLM ZK OHM 2% i/fBW ZR4BC 07571~ 0931
ASAMRIG AT5T=0924 RIFXD MEF FLM 1¥X OHM 2% 1/8% 204840 QTST-C924
ASAIRGD 7570931 RIFXD FLM 2K OHW 2X 1/8W 2H4EC Q157-0931
ASA3R4) O0F57-0931 RiFXD FLM 2K OHMW 2% 1/BW 28480 0757=L4%31
ASA3RLTE O75T=0917 RIFXD FLM 510 OMM 2% 1/6M 29486 QIST=C917
ASAIRGE CIST=0G948 RIFXD FLM LOK OHM 2% )/78MW 28480 QT5T=094%
ASALRG& DI57=-0924 RiFX0D MET FLM LK OHM Z2X 1/8W 28480 075T=G924%
ASAIRGS OTS7-0924% RiFAD MET FLM i¥ OHM 2% 1/8W 28480 GTI5T-0924
ASAIRGS CTST- 0948 R:FXD FLM 13K OHM 2X 17684 2R&48C GTS5T-C54a3
ASAIRGT DT57=0924 RiFXD MET FLM 1K OHM 2% 1/76MW 28480 GT8T-092%
ASAIRGE RT51=0924 RIFND MET FLM LK OWHM 2 l/6W F{-£3.11 oTSY-C924
ASAARGT GI5T=-0924 RIFXD MET FLM 1K OHM 2T 1/8w 28480 O757-0924
A%AIRS0 CT57~0917 FIFXD FLM 510 OHM 2% 1/8W 2E4B0 D¥ST~C9LT
ASAIRE]L CTST-0924 FiFXD MET FLM AKX OHM 23X 178w 28486 OTeT-C924
ASAIRSZ OT5T~0924 RIFAD MET FLM LE GHM 23 1/8W 28480 QIST=092%
ASAIRST QIsT-0924 RAIFMD MET FLM 1K OHM 2X 1/&W 28480 OTST=0924%
ASAIRS 4 GTaT-0%17 RIFXAD FLM 510 OHM 2X 1/6W 28489 ST5T=GoL1T
ASAARSS UT5T=-0924& R:FXD MET FLM i1k OHM 2% 1/0W 28489 O75T=L92%
ASAIRSE O757T=0924 RIFKD MET FLM iK OHM 2% 1s8W 28408 OT5T=0924
ASAARST CT5T=3948 R2FX0D FLM 10K OMM 2T 1/8W 28480 LGT5T=L948
ABAZASE CToT=0%24 RI1FX0D MET FLM 1K OHM 2% 1/8# 2848¢C 075T=0924
ABAIRSG CTHT-09348 RIFED FL® 3.9K GHM 2% 1/78W 28484 075T=C338
ASATAGD QT5T=9931 RIFXD FLM 2K OHM 2% L/8w 28480 QI5T=C931
ASA3IRG]1 oTsT-0924 RIFXD MET FLM 1K OHM 231 }1/8wW 28480 G75T=0924
ASAIRAZ OTET=09 24 RIFAC MET FLM LK OQHM 2% L/aw 2848¢C GTPET=0924
ASAZSL FLCC=2061 1 Skl TOH: THUMBWHEEL 2848C Ji0g—z2061
14111 506l=6332 1 RCARD ASSYISWITCH 284872 D50el=6033
ASAGC]L Qlal=0176 1 CiFxp MICA 100 PF 2% 28480 J140-CL76
ASALL 2 Gl21=C42h 1 CIVAR MICA TL TO 350 PF 175VDEW 14655 T518L6-7
AGA4ICL 1520-0315 1 INTEGRATED CIRCUET 28480 1B2C=G315
ARA4QL 1854-0005 TSTR:S1 NFPN 8ol ZNTaR
ASALR] CIGT~0948 R:FX0Q FLM LGK OHM 23 1/8W 28485 DIST-L948

e ASAGRZ CTS7=09245 RIFXL MET FLM 1K CGHM 2% L/BW 2Ba4BG {75T=0924
ASALR 2 orsT-0931 RIFKD FULM 26 OHM ZXE L/8NW 24680 QTsT=C93t
ASAS 0s061-601¢ 1 BOARG ASSY:INTERCONNECT ION 2846¢ I506i=-6D12
ASASXAL L5C61=-2025 4 CONNECTOR:12 PIN 2848C 045061-202%
ABABNADZ 0S061-2025 CUNNECTOR:IEZ PIN 28486 A5061-202%
LEASHA DSGe1-2025 TOMNELTOR:I L2 PIN ZB4B0 05GH1-2025
ASASXAL 0506 1=2025 LOAMNELTOR112 PIN ZH480 D506)1-2C25

S
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Model 5061A
Replaceable Parts :

Table 6-3. Option 001 Replaceable Parts (Continued)

HP Part . Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
Al 05061-6125 3 1 CI.I%CK DISS:'}I'.R'T ASSEMBLY {OFT 001 ONLY) 28480 05061-6125
ERIE
05061-6136 or 1 CL%EE*%LS?;_:J ASSEMBLY {OPT 003 ONLY} 28480 O5061-6136
0S0b1es13T & 1 C:EL! ASSEMBLY, CLOCK DISPLAY 28480 050b1=4137
1200=0043 2 2 COMMEETOR=3GL CONY SXT RND teasq j200=t0a)
12%0=0102 s 1 CONMECTOR=RF ANC FEM SGL=WOLE=FR S0w0A% 28386 12%0=0102
31101=00%2 1 1 SHITCHwPA SPATwNO MOW 284 30VAL BLKwBTN 8238% Ly
50200174 [ H IKBULATOR FOR BNAPON PINS asado So2oelllsn
05061-2118 4 1 PANEL, CENTER {OPT D01 ONLY} 28480 050681-2118
5081-2119 or 1 PAMEL, CENTER (OPT DG3 ONLY) 28480 05061-2119
05061=2120 ¥ 1 RUATE, CENTER 284489 0S06i=2120
a50e2e20142 7 1 #ENDGW, DLAPLAY #a480 I LTI
0S06ies1ae 7 T REGULATOA/CRIVE (SERTES 1740) 20480 05081ve1ds
AtadiCy c180s2827 5 L] CAPACITORSFXD 4TuFe1¢0e10% 4OVOC AL 28480 01802827
Alsaila olso=2827 % CAPACITORSFXD 4TUF4190=10% 4OVBE AL 28480 0180w2827
A1ba1£3 t1a0=08Ta s s CAPACITORFXD L1UF +220% SOVOE LER 28480 01400570
Aiba1Ca 61800210 [ 1 CAPACITORFXD 3, 3UR¢w20X 15VOC Ta 56209 1500335X001542
Alshies 0160+3379 1 3 CAPACITORSFXD LO1UF ¢=20X 100¥DC CER 28480 0166=387%
ALeM1Lh 0l60-05%4 S CaPACITORSFED ,LUF +=20% 80VOC CER 28480 0160w05T0
Rlehre? 0lede0s73 2 1 CARACITOHSEXD 4T00PF ew20X 100VOE CER 28480 0160=05T73
Afokics 0180=02%1 3 1 CAPACITORSFXD 1UFea1dX ISYOC T4 Sh289 180010SKR0I5AE
AtehiCh 0140=0874 5 CAPACITORSFXD ,1UF +=20% SOVOC CER 284240 0te0=087b
Aed1co 018002827 5 CARACITORSEXD 4TUF«100e10% 40VOL AL 28080 01802827
Aredtcty 016020874 5 CAPACITOR=FXD . 1UF +=20% SOVDC CEA 28380 0440=057¢
AeAtCtd 03603879 ? CAPACITORSEND L04UF ¢e20X 1OOYWDE CER 28489 0140=38T%
Arsalc1d 016020875 % CAPACITOR=FUD ,1UF +e20% %0VDC CEA 28480 0160-0578
hibh1CLA GLAD=282Y 5 CAPALITORSEXD UTUFstonet0x uUnyDE AL FILETT 0ta0=2827
Alsaics 01600576 5 CAPACTITOR=FAD ,1UF +=20% SOVDC CIR 28480 ata0=05F4
AleAICAY 19023234 - 1 DIODE=ZNR 1%,6¥ %% D0=T PDw, 30 Tome 073X 28480 iR0Ze323a
Aled1cnz 1901=0000 1 2 | oropE-switceing 3ov SoMa 2N8 00e3S 26ako 190 1=00a0
[3UT314. 51 1902=128¢6 1 1 DIODE=ZNR INSTAZE 4, 8¢ Sk POeSW TLes200% 0aT3 tNENAES
A1ph1ENG 19010080 1 DIODEwSWITCHENG 30y S0Ma 3NS O3S 28a80 1901=00u0
ALehiCRS 1901=0493 a 1 DIODFaPWR RECT LNA®3d 100y 14 200NS oatis tNa93a
Alphify 21100099 4 ? FUSE 14 125V FASTeBLO ,281X,093 20480 211000099
Kierir2 #110e009% & PUSE 14 125Y FARTSBLO ,281X,093 2880 21100099
d10A1L3 1400237 H 1 COILeMLD 200UH 8% QuaS ,)1%50%,375LGeNOM 20480 240020257
AleAiLE #100=0537 1 1 EolL 4O0UH 15X |, )12DaN0W SAFEIMMY 20480 F100w053T
Arai1gd 188420218 1 ? TRANSISTOR PN 83 PORISOMW FTENQ0MHT 04713 amy il
hreatal ta82-021% 1 TRANITSTOR NPy B] #Os3SOMw FTR3GOMMZ 24713 LLEIR LN
Atolind 1853«0314 9 i TRANSTATOR FNP 2ZN2D0SA 81 Tom39 Phssgomn [ 04713 29054
AreAteq 1853=003¢ 2 1 TRANSTSTOR PN# ST #Da3iCHN FTRSOMMI 28480 185320034
Arbdimg 6T8Te0db2 hd 1o RESIATOR 10K 1% 1254 F 1CO0ealnd gasas Cdul/8aTael002eF
Ajsiind oYST=0280 3 3 R:S::;gﬁ :! 1% 'iasu F TCaO#e100 24%in Chul/laTiuldil=F
A16h1R3 0757=0a0k 8 2 RESTUTOR 100K 1% 125K F TCOO+=100 248hs Ciels/8uTde1003er
A14A1RE 67S7e0882 & REBTSTOR 10K 1% 125k F TC20¢=100 24544 CunlsBaTO=1002ar
[YUTRT oTSY=0842 L4 RESISTOR 10K 15 ,12%4 F TemO+wl0d 24548 tém1/8aT0a1002=F
[TTITLY eTsTecu2? 0 1 RESESTOR 1,9K 1% L12%0 F TC04=100 24540 Cim]/BaTpel501eF
AlsAiRT 0TST=0dns & ACAL3YOR ﬁox 1% :usu F TCuO4e100 24%48 fanl/BuTOwi00}urF
ALSAIRS 18Te0442 hd REBISTOR 108 1% ,12% F tCH04=l00 24348 Lim)/Betiulip2ap
AlbdiRe 0TET=0442 ¢ RESISTOR 104 1% ,12% F TCOQ4=100 FPLTTY Cami/BuTalt0ReF
STTYLEL 0757042 ¢ RESISTOR 0% 1X ,12%% F TCw0+=100 24546 Cami/BuTowio0Rnf
ALsa1R1L e757Te0842 M RESISTOR tOM 1% 125 F TCWbe=lot 24%54e Caels8=Tomio2er
AakiR2 075V =Obid L4 R:BISTOR 10K 1% :135. F TCaOe=i0n 2a%54e Cowj/Butimilodef
ALbAIRYD ofstetak2 9 REBIRTOR 10K 1X ,125W F TCRO+el0D 2asas Cuel/Betirjlo2er
AlahiIR14a oT8T=0042 L REBISTOR 10K 1X ,12%W F Tewdewlgo 2a%as Cdel/8aTD=1i0ief
AjbhimyS 07T57=0134 2 1 RESTSTOR 1K 1% ,25% F TCEQw=(00 2T147 Clel/UnTOalodlelr
ALSAIR1S 07870280 3 RESISTOR 1K 1X 125w £ TCuC+el0d 24546 Caal/BeT0e001aF
ITYILTL 0TST=0280 3 nésggrgn 1K 1% Li2%h ¥ TCEdem100 zatas Cln]s8=t0nliliaF
LETELL oe98=0812 t 1 RESIITOR 1 1% 125 F TCwo+=100 2easo 0698+2812
AibAing Mol-08T8 9 t IWITCHaTGL SUBMIN SPDT N6 24 250V aBago 3101087
A1kl s2 3101-05%7 1 2 SWITCHaPB SPETeNO MOM 54 120VAC 28480 3101-0557
A164183 3101-0557 1 SWITCHM=PB SPATeRO sOM 54 j20VAE 28480 3101=0557
Apakiug 18240180 0 1 1& 5% B=DIPaP 18324 NESSSY
LILY IR 18280428 $ 1 It 3524 MODULATOR {4«DI1f=l 01295 as3520)
12413988 ] 1 FLTTLS 120123958
30%0e0107 L] 1 WASHER=FL MTLE NO» 5 o15BelNe1ID 26480 s0%G=0107
0506140088 | 1 BRACKET, amiren o ¢ T asuso 25061=0085
0%081-2037 2 3 APALER, RIVETWON 28480 0806 )v2037
Arbd2 LLLLIE LI L 1 BOARD ASSEMBLY, DISPLAY (SERIES 1740) 283k 05061 "tas
Areazet t160e3878 ¥ CAPACITORSFXD ,01UF +m20X 100¥DC CER 28080 0160=3879
A16A2001 19900482 [ 6 OIAPLAY=NUM SEG 1wCMiR ,3ak 28340 S082=7131, CAT Cag
L16A2bs2 1990m0482 & D;”LIY-NUM SEG I=fHAR :3.H 28420 50827731, CAT Cef
A1eA2D83 19900482 ¢ OTIPLAYaNUM SEG 1eCHAR ,3aM 28080 5082=7731, CAT C=E
AlbA2Da4 1990=p452 & DYSPLAY=NUM SEG 1=CHiR ,3uM aeuan 80827731, CAT Cok
Aled2DBES 19%0=0482 - OIARLAY=NUM SEGC {wfMiR ,3uM 28480 S082=7T31, CAT CeE
See introduction to this section for ordering information
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Table 6-3. Option 001 Replaceable Parts (Continued)

Model 5061A
Replaceable Parts

R HP Part .. Mfr

eference Qty Description Mfr Part Number

Designation Number Code

d16d308s 199%0=0452 [} CTAPLAYeNUM SEQ 1eCHAR ,3aH 28480 50a2=TTRi, CAY Cof

A18d2Qt 185320058 a & TRANSISTOR PNP 8T POSSO0MW FTeoobM? ar2s3 A32248

Alsk2E 18530088 8 TRANSISTOR PHP 81 POaS00MM Fia200MME 07283 y32248

A1ea2as 188320058 a TRANBIATOR PNP 3] POa300MW FTa200MA] 07263 332298

41pa204 1853n0080 [] TRANSINTOR PHP ST POSSOOWW FYRZO0MWE 97283 as22an

h164268 188320058 ] TRANSESTOR PNP AT POSYOOMN FYSNZ0OMHZ [2FTY a3z2as

L3T YY1 18530058 [ TRANSIATOR PNP AT pONS00ME FTR200MAT 07263 32248

164201 01698aT284 g 1 ARSATOR 100K 1X 0SW F TER04=100 20844 et /BaT0ni00dnG

Alohang cLOBTZEM 1 ? RESTAYOR 2,19K (X [ 0%% F TCuO+e00 20546 C3al/BeTied18=0

h1ehzans 069B.T244 ? AEATATOR 2,15k 1% ,0%% F YCROwwt 00 usda Clni/BnTonp15 mg

Ateh2R40 489B=T244 7 AEBTATOR 2,15k 1% 05w K YCRO+=100 2asds C3=i/8nt0ed151ag

LILLE L1 0b9BaTRiy 7 REATATOR 2,15k 1% 05w F TCRO4={00 24%4% C3et /BuTOm2]1510G

A16A2RG [YL.T98 FYT ? RESTATOR 2,1%5K 1% 05K F TCaba=190 24548 C3el/8T0e21%16

A1bART 06987244 ? RESISTOR 2,15k 1% ,0%W F TCeda=ld9 24548 L3el/8uT0=21%1nG

A16A2RE 0698=T2a4 ? RESTATOR 2,15K 1% 0%k F TCud+e100 24848 Clul/B=T0edtSi=f

[SLLELL) 049827202 ? T REBISTOR 38,3 1X .05k F TCR04e100 2484 L3el/8=T00=38a3n5

A1bd2R19 0aR8aT202 ? RESIATER 38,3 1X ,0%W F TCEJ#=100 2uB4e C3el/8=T00e3803a5

A1GA2RY 1 Q698=T202 7 RESTATOR 38,3 1% ,0%W F TCaQ4=100 24%4b Clul/8=T00=iBRY=G

AibAIRY D 0698aT202 1 REBISTOR 38,3 1X ,05W F TCa04m100 2asae Clel/8=T00=38R3=5

A1eh2R13 oaviat202 ? RESTETOR 38,3 1x 0%k F TCu0+el0q LT Ci=1/8xT00a30A3=G

AyphaR1y te%R=7202 ? REATATOR 18,3 1X 056 F TCWQ+e100 2u846 £3e1/8=T003R =G

[STYHLIL 0498=T202 ? RESIATGR 38,3 1X ,05W F TCedes100 ZaSus C3e1/0eT00e 38R 3G

I EL LYY 18100098 1 t HETWORK=RES 9oPineslt ,iSePIN=SPLE 28489 B4 U=D055

Alak2AP2 1810=01%1 2 1 NETHORKERES ToPIN=ALIP ,1SaPINeARCE 28480 1810=048)

ALEA2UL 1820=2120 ] 1 Ie wpac Pros 27014 MuSSI NI THs)

A1Ba2U2 18580021 7 1 TRANNIATOR ARRAY 01928 Ca3081

d16A2u3 t820=1148 L] 1 fc AFA CMDI NONaINY BEX {a=In® t1928 COUOSOAR
1200=0498 s 1 SOCKET,1C 14epPIN 28180 1200=009%
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Model 5061A

Replaceable Parts :
Table 6-4. Manufacturers Code List

MER z1e

NO. MANUFACTURER NAME ADDRESS CONE
00000 NO M/F DESCRIPTION FOR THIS MFG NUMBER
00000  Ul.S.A, COMMON ANY SUPPLIER OF U.S.4.
00136  MC COY ELECTRONICS CO. MT., HOLLY SPRINGS, PA. 17065
00853  SANGAMO ELECTRIC COD.PICKENS DIV, PICKENS, 5.C. 29671
01121 ALLEN RRADLEY COD. MILWAUKEE, WIS. 53204
01255  LITTON INDUSTRIES ING. (USECOD) BEVERLY MILLS, CALIF. 9021¢
01281  TRW SEMICONDUCTDR INC. LAWNDALE, CALIF. 90260
01295 TEXAS INSTRUMENTS INC., SEMICONDUCTOR COMPONENTS DIV. DALLAS, TEX. 75231
02114 FERRDXCURE CORP, SAUGERTIES, N.Y. 12477
026560 AMPHENQL CORP, BROADVIEW: ILL. 60153
02735 RCA SOLYD STATE & RECEIVING TUBE DIV. SOMERVILLEy MNade 08876
02875 HUDSON TOOL £ DIE €O. NEWARK, N.J. 07105
03508 G.E. CO. SEMICONDUCTOR PROD. DEPT. SYRACUSE, HNeY. 13201
04009  ARROW, HART £ HEGEMAN ELECT. COQ. MARTFORD, CONN. 06106
04062 NO M/F DESCRIPTION FOR THIS MFG NUMBER
24217  ESSEX WIRE CORP, & CABLE DIV. ANAHEIM, CALIF. 92801
04713  MOTOROLA SEMICONDUCTOR PROD.INC. PHOENIXy ARIZ. 85008
06090  RAYCHEM CORP. MENLO PARK, CALIF, 94025
07137  TRANSISTOR FLECTRONICS CORP, MINNEAPOLIS, MINN. 55424
07263  FAIRCHILD CAMERA & INST. CORP. SEMICONDUCTOR DIV. MOUNTAIN VIEWs CALIF. 94040
08145 ND M/f DESCRIPTION FOR THIS MFG NUMBER
0B718 NOQ M/F DESCRIPTION FOR THIS MFG NUMBER
08B06 G.E. CO. MINTATURE LAMP DEPT. CLEVELAND, OHIO 44112
11711 NG M/F DESCRIPTION FOR THIS MFG NUMBER
12040  NATIONAL SEMICONDUCTOR CORP, DANBURY, CONN. 06810
12574 GULTON IND. INC. DATA SYSTEM DIV, ALBUQUERGQUE , N.M. a7108
13103 THERMALLOY Cfl. DALLAS, TEX. 15247
14655  CORNELL DUBLIER ELECT. DIV.FEDERAL PACIFIC ELECT. COJNEWARK, Nu.J. 07105
14752  ELECTRO-CUBE INC, SAN GABRIEL, CALIF, 91776
155548 MICON ELECTRONILCS INC. GARDEM CITY LONG 1S5., N.¥Y., 11530
19701  ELECTRASMIDLAND CORP. MINERAL WELLS, TEX. 76067
28480  HEWLETT-PACKARD CO. CORPORATE HOQ YOUR NEAREST HP OFFICE
28520  HEYMAN WFG. CO. KENILWORTH N.de 07033
16196  STANWYCK COIL PROD. LYO. HANKSBURY ONTARIO, CANADA
42190  MUTER €0. THE CHICAGO, ILL. 650638
56289  SPRAGUE ELECTRIC CD. N. ADAMS, MASS, 01247
10902  BELDEN CORP. CHICAGD, ILL. 60644
71400  BUSSMANN MFG. DIV. MC GRAW-EDISON CO. ST. LOUIS, MO. 653017
71436  CHICAGO CONDENSER CORP. CHICAGO, TLL. 60647
T1468 ITT CANNON ELECT. INC. LOS ANGELES, CALIF. 90031
71785 CINCH MFG,., CO, DIV TRW INC. ELK GROVE VILLAGE, ILi.
12136  ELECTRO MOTIVE MEG, CO. INC. WILL IMANTIC, CONN. 06226
72982 ERIE TECHNOLOGICAL PROD. INC. ERIE, Pa. 16512
73138  BECKMAN [NST. INC. HELIPOT DIV. FULLERTON, CALIF, 92634
75042 INTERNATIONAL RESISTANCE €O, INC. PHILADELPHI A, PA, 19108
75915 L ITTELFUSE INC. DES PLAINES, ILL. 63016
76493  MILLER J.W. CO. COMPTON, CALIF, 90024
76530  CINCH MONADNOCK MILLS DOIV. TRW INC. CITY OF INDUSTRY, CALIF, 91746
78553  TINNERMAN PROD. INC. CLEVELAND, OHID 44129
80131 ELECTRONEC INDUSTRIES ASSOCIATION WASHINGTON D.C. 20006
B1312 WINCHESTER ELECTRONICS DiV. LITTON END. INC. OAKVILLE, CONN. 06779
82047  SPERTI FARADAY INC. CCOPER MEWITT ELECT, CO. HOBOKENy Na.Ja 07030
82142  AIRCD SPEER ELECT. COMP, DU BOIS, PA. 15801
82389  SWITCHCRAFT INC. CHICAGO, ILL. 60630
83298 BENOIX CORP. ELECTRIC POWER DIV. EATONTOWN, N.Jd. 07724
84411 TRW CAPACITOR DIV. OGALLALA, NEBR. 69153
88220 ND M/F DESCRIPTION FOR THIS MFG NUMBER
91418 RADIO MATERIALS CO. CHICAGDs ILL. 60646
91458 NO M/F DESCRIPTION FOR THIS MFG NUMBER
91506  AUGAT INC. ATTLEBORO, MASS, 02703
91737 ITT GREMAR ENC. WOBURN, MASS, 01801
94222  SOUTHCO INC, LESTER, PA. 19113
95275  VITRAMON INC. BR IDGEPORT, CDNN. 06601
97534  A.P.M, HEXSEAL CORP. ENGLEWOOD N.J. 27631
98291 SEALECTRO CORP, MAMARDNECK , NaY. 10544
98978 INTERNATIONAL ELECT. RESEARCH CORP. BURBANK, CALIF. 91502
99800 DELEVAN ELECTRONICS CORP. E. AURORA, N.Y. 14052
99928  BRANSON Luxe, DENNVILLE, N.g. 834
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SECTION Vil
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt
this manual to apply to older instruments. Information is in-
cluded regarding the use of MANUAL CHANGES shests for
updating manuals to newer instruments.

7-3. MANUAL CHANGES

7-4. ‘This manual applies directly to 5061 A Cesium Beam Fre-
quency Standards with serial number prefix 1740A. Manual
changes for instruments with lower or higher prefizes are de-
scribed in the following paragraphs.

7-4. Newer Instruments

7-6. As engineering changes are made, newer insiruments
may have higher serial prefix numbers than those listed on the
title page of this manual. The manuals for these instruments
will be provided with MANUAL CHANGES sheets that con-
tain the required information. Replace affected pages or
modify existing manual information as directed in the
MANUAL CHANGES pages. Contact the nearest Hewleit-
Packard Sales and Service Office if the change information is
missing.

7-7. Older Instruments

7-8. Instruments with serial number prefix 14284 and below
are covered in Operating and Service Manual Part Number
05061-9034. For instruments having serial number prefixes be-
tween 1428A and 1740A, refer to Table 7-1 below for backdating
that applies to the instruments’ serial prefix number.

Table 7-1. Manual Backdating

If Instrument has Make the Following
Serial Prefix No. Changes to Manual
17244 (AlD) 1
1724A 1,2
{except 01378, -01379, and
-01384. Also -01388 and
abave with Opt. 002 & 003)
1640A 12,3,
1540A01221 and below, 12,34
{except 1540401213 and
1540A01218)
15636A 1,2,34.5,
{except 1536A01204, 01212,
-01214, and -01216;
1532A 1,2,3,4,56
1524A 1,2,3,4,5,8,7
1508A 1,2,34,56,7,8
1444A 1,2,3,4,5,6,7,8,9
14284 1.2,3,4,5,6,7,8,9,10

NOTE: For instruments with serial prefix numbers lower
than 1428A, refer to 5061A Operating and Service
Manual Part No. 05061-9034.

www.valuetronics.com

CHANGE 1
Page 3-9, Paragraph 3-23:
Replace with the following:

“The time standard option includes a 24 Hr. LED digital
clock which indicates time in hours, minutes, and seconds.
The SYNC button on A5 assembly enables the instrument
to synchronize to an external reference standard. The
digital clock is set by pressing the SLOW and FAST push-
button (located at the rear of the clock). The HOLD push-
button (on the clock) permits synchronization of the clock
with the instrument 1PPS.”

Page 39, Paragraph 3-27:
Delete step b, ¢, and d. Change step e to step b, step ftostep e,
and step g to step d.

Add the following steps:

e. Press and hold the HOLD pushhutton at the rear of
digital clock. Set the hours, minutes, and seconds by
momentarily pressing FAST {(for rapid advance of
the display} and set the seconds slightly ahead of the
reference clock.

f.  When the reference clock time is identical to the
digital clock display, release the HOLD pushbutton.
The digital clock will count time in synchronism with
the synchronized instrument 1PPS signal.

g.  Replace the instrument top cover.

Page 4-10, Paragraph 4.99:
Replace with the following:
“The time standard Option includes a 24 Hr.,
LED digital clock which indicates time in
hours, minutes, and seconds. HOLD, FAST
and SLOW pushbuttons at the rear of the
digital clock permit time to be set and enables
the clock to count and display time in syn-
chronism with the 1PPS signal.”

Page 4-24, Paragraphs 4-252 through 4-261:
Replace with Table 7-2.

Page 5-46, Paragraph 5-274 through 5-287:
Replace with Table 7-3.

Page 6-34, Table 6-3, Option 001 Replaceable Parts:
Replace with Table 7-4.

Page 6-39,Table 6-3, A16 Replaceable Parts:
Replace with Table 7-5.

Page 8-7. Figure 8-6, Wiring Diagram:
Delete two lines labeled “TO LED CLOCK” at
upper middle of diagram.
Change label “Al6 CLOCK DISPLAY" within
Option 001 TIME STANDARD BLOCK to
read “Bl CLOCK MOVEMENT.”
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Page 8-19, Figure 8-13, A5 Schematic:
Replace with Figure 7-1.

Page 8-21, Figure 8-14, A5 and A5A1 Schematic:
Replace with Figure 7-2.

Page 853, Figure 8-29, A16 Schematic:
Replace with Figure 7-3.

Page 4-16, Paragraphs 4-169 and 4-170:
Replace with the following:

“4-169. OPERATIONAL AMPLIFIER ASSEMBLY A9

4-170. Figure 8-20 shows the schematic diagram and com-
ponent locator for Operational Amplifier A9. The amplifier, in
conjunction with external feedback capacitors C2 and C3 (see

Figure 8-2) forms an integrator circuit. A9 receives dc error volt-
ages from Phase Detector A8 and supplies a de control voltage
to tune the 5 MHz quartz oscillator.”

Page 6-14, Table 6-1, A9 Replaceable Parts:
Replace all of A9 (05061-6134) parts list with Table 7-6.

Page 8-35, Figure 8-20, A9 Schematic Diagram:
Replace with Figure 7-4.

Page 6-25, Table 6-1, Replaceable Parts:
Change switch 52 from 3100-3429 to “3100-0894, SWITCH
ROTARY, 3 8EC, 3POS.™
Add switch “S6, 31010045, SWITCH, SLIDE,
DPDT, 0.5A, 125VDC.”
Change resistor K4 trom U/57-0948 to “0757-0924, Resistor,
Fxd Met Film 1K.”

Page 6-30, Table 61, Replaceable Parts:
Delete “05061-0082, PANEL, INNER MINT GRAY, 28480,
05061-0082.”

Page 3-3, Table 3-2, MODE switch functions:
Delete LTC ({long time constant) and description.
Add references to TIME CONSTANT switch 536 in manual
as follows:

Page 3-7,Paragraph 3-14a:
Change “MODE” to “TIME CONSTANT”

Change “OPER” to “SHORT”
Change “LTC” to “LONG”

Page 3-7, Paragraph 3-14b:

Add “TIME CONSTANT switch SHORT”
Page 3-3, Figure 3-2:

Replace with Appendix, Figure 7-5.
Page 31, Figure 3-1:

Replace with Appendix Figure 7-8.

Page 5-11, Paragraph 5-19a:
Add TIME CONSTANT . .... SHORT

Page 513, TAble 5-4;
Near A add set TIME CONSTANT to SHORT

Page 5-18, Paragraph 569a:

Add TIME CONSTANT ...... SHORT
Page 5-20, Paragraph 5-108a;

Add TIME CONSTANT ... ... SHORT
Page 5-21, Paragraph 5-118a:

Add TIME CONSTANT .. .... SHORT
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Page 5-22, Paragraph 5-120a:

Add TIME CONSTANT ......SHORT
Page 5-34, Paragraphs 5-186e, 5-188a:

Add TIME CONSTANT ...... SHORT
Page 5-36, Paragraphs 5193a, 5-194a

Add TIME CONSTANT ...... SHORT
Page 5.37, Paragraph 5-1956a, 5-197a:

Add TIME CONSTANT . ..... SHORT
Page 5-38, Paragraph 5-209h:

Add TIME CONSTANT . ..... SHORT

Page 8-3, Figure 8-2:
Replace with Figure 7-7.

Page 8-4, Figure 8-3:
Replace with Figure 7-8.

Page 8-5, Figures 8-4 and 85:
Replace with Figure 7-9.

Page 8-7, Figure 8-6:
Replace with Figure 7-10.

Page 8-55, Figure 8-30:
Replace with Figure 7-11.

CHANGE 2
Page 6-31, Table 6-2, Option 002 Replaceable Parts:
Change A2CR5 from 1902-0579 to 1902:0041.

Page 8-13, Figure 8-10:
Change Series No. (at top of diagram) from 1724 to 1512A.
Delete asterisk from R2 and from R64.

CHANGE 3
Page 6-5, Table 6-1, A1A1 (05061-6098) Replaceable Parts:
Change AlAIR2 from 0698-3311, 51 ohms, to 0698-3617,
75 ohms,

Page 89, Figure 8-8, Al and A1Al Schematic Diagrams:
Change Al and A1A1 from Series 1724 to Series 1536 A (top of
diagram).
Change A1AIR3 from 51 ohms to 75 ohms.

CHANGE 4
Page 6-8, Table 6-1, A3 Replaceable Parts:
Delete A3R38 and A3R39

Page 8-15, Figure 8-11:
Delete A3R38 and AJR39
Change A3 and A3A1 Series No. (top of diagram)
to 1248A.

CHANGE 5
Page 6.4, Table 6-1, A1A1 Replaceable Parts:
Change A1A1C2 to 0140-0221, 220 PF, Mfr. Code 28480.

Page 6-5, Table 6-1, A1Al Replaceable Parts:
Change AIA1IC4 to 1820-0680.

Page 89, Figure 8-8;
Change A1A1C2 to 220 PF
Change A1A1IC4 to 1820-0580.
Change Al and A1Al series {top of diagram} to 11524,



CHANGE 6

Page 4-24, Paragraphs 4-252 through 4-261:
Replace with Table 7-2
Change third paragraph that starts with “Four circuit
boards . . .” to read *“Three circuit boards . . . " and
delete “4, Shield board between Al and A2

Page 5-45, Paragraph 5-274, CLOCK DISPLAY
ASSEMBLY Al6:
Replace with Table 7-3.
Page 6-38, Table 6-3, AL6 Replaceable Parts:
Replace with Table 7-6 and delete “BOARD ASSEMBLY,
SHIELD” (two places).
Delete “A16A2C6, 0130-0228, CAPACITOR-FXD .22 UF.”

Page 8-53, Figure 8-29:
Replace with Figure 7-3.
Delete A16A2C8 from Figure 7-3,

CHANGE 7
Page 39, Paragraph 3-23:
Replace with the following:

3-23. The time standard option includes a mechanical clock
movement indicating time in hours, minutes, and seconds.
FAST and STOF pushbuttons on the divider module (Figure
7-6) 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 minutes adjustment
iz the knob located on the back of the clock movement {pull to
engage and adjust, push to release),

Page 39 and 3-10, Paragraph 3-2T:
Replace with the following:

327, To automatically have the 5061A synchronized and de-
layed from the reference by 9 to 11 pgsec, proceed as follows:

a. Remove the top cover.

b. Using theknobon back of clock movement, set hoursand
minutes.

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

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

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

f. Connect a reference pulse to the 5061 A rear-panel SYNC
INPUT jack. The reference input pulse must he greater than
+5V, with a rise time of less than 0.5 usec.

g. Press the SYNC pushbutton on the clock module and
hold down for at least 1 second. The next tick of the 5061 A will
be synchronized to the input reference pulse and delayed in
time by 9 to 11 usec. Any additional offset may be selected by
uging the 6 thumbwheel switch.

Page 4-10, Paragraph 4-99:
Replace with the folowing:

4-99. The time standard option includes a mechanical clock
movement indicating time in hours, minutes, and seconds.
FAST and STOP pushbuttons on the divider module (Figure 7-
6) permit setting the clock movement to the nearest second.
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Hours and minutes are mechanically set. SYNC pushbutton
{Figure 7-8) allows the digital divider to be automatically
synchronized within 9 to 11 u of an external reference input
pulse, This external reference must be greater than +5V with a
rise time of less than 0.05 usec.

Page 4-10, Paragraph 4-108:
Replace with the following:

4-106. The mechanical clock movement can be set to the nearest
second with FAST and STOP pushbuttona 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.

Page 4-24, Paragraphs 4-252 through 4-261:
Replace with Table 7-2. Change that part of the third para-
graph that reads “Four circuit boards make up the.. " to
read “Three circuit boards make up the . ..”. Delete the state-
ment: “4. A fourth circuit board is placed between the Al and
A2 asseinblies to act as a shield.”

‘Page 6-39, Table 6-3, A16 Replaceable Parts:

Replace with Table 7-5 and delte “BOARD ASSEM-
BLY, SHIELD” (two places).
Delete “A16A2C6, 0180-0238, CAPACITOR-FXD .22 UF.”

Page 8-53, Figure 8-29;

Replace with Figure 7-3.
Delete C6 from +12V line in Figure 7-3 and change Series No.
{top of diagram) to 1532A.

CHANGE 8

Page 6-4, Table 6-1, Al Replaceable Parts:
Change ALAICRS36 and A1AICR37 to 1901-0146, Diode,
Silicon, 35WUV

Page 8-11, Figure 8-9:
Change Al and A1A1 Series (top of diagram) to 1524A.

CHANGE 9

Page 6-18, Table 6-1, A1l Replaceable Parts:
Change A11A1R22 and A11A1R23 to 0757-0948, Resistor,
10K, 2%, 1/8W.

Page 8-45, Figure 8-25, A11 Schematic;
Change R22 and R23 to 10K,
Change All and AL1A1l Series (top of diagram) to 1425A.

Page §-32, Table 6-2, A2 Replaceable Parts:
Change A2Q11 to 1854-0039.

Page 8-13, Figure 8-10, A2 Schematic
Change A2Q11 to 1854-0039,
Change A2 Series (top of diagram) to 1420A.

CHANGE 10

Page 6-14, Table 6-1, A9 Replaceable Parts:
Replace with Table 7-6. Delete A9AICR3, A9A1CRA4,
A9A1R3, Terminal Stud 0840-0037 (2} and Terminal Bushing
0340-0039 {2).

Page 8-35, Figure 8-20, A9 Schematic Diagram:
Replace with Figure 7-4. Delete A9A1CR3, A9A1CR4, and
A9AIR3 from Figure 7-4,
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Table 7-2. Digital Clock Theory of (peration

GENERAL

The digital clock is a solid-state 24-hour clock with a seven-
segment LED (light emitting diode} display. It indicates time
in hours, minutes, and seconds in synchronism with the 5061A
generated 1PPS signal. Time may be set and synchronized
using the HOLD/SLOW /FAST pushbuttons of the LED clock.

The required inputs which enable the clock to operate are con-
nected to the clock by five wires. These are:

1. Unregulated +28V dc from the 5061A used to generate a
regulated +5V dc and used exclusively to drive the
display.

2. Regulted +12V dc from the 5061A used exclusively to
operate the CMOS circuits in the clock,

3. 1PPS signal from the 5061A used to synchronize the
clock and increment the display.

4.  AC line sense signal from A15{10) turns off the dispiay
portion if instrument AC power fails or is removed. To
display time, when AC power ig not available, the clock
front-panel STANDBY READ must be pressed.

5. 1PPS and 12V dec common. Circuit ground connects to
the chassis through the LED digital clock circuits.

Four circuit boards make up the Al6 LED digital clock. These
are:

1. AL, 45V switching regulator. This is the rear board.
2. A2, 50 Hz logic. This is the middle board.

3. A3, clock display. This is the front board.

4. Shield board between Al and A2.

A16A1, 5V Switching Regulator

This assembly is a 9 kHz to 18 kHz switching regulator which
generates +5V, 0.4V dc from the instruments’ unregulated
+28V dc input. It consists of switch Q1, voltage regulator Ul,
current limit circuit @2, and input and output filter circuits.

The +28V de input voltage is filtered by C1, L1, C2, and is
applied to U1(8) and Q1. U1{7) ocutput is a +5V de rectangular
wave signal which switches Q1 at a 9 to 18 kHz rate depending
on load current and input voliage.

A reference voltage output ia generated at Ul{4) and is applied
to U1(3). The filtered +5V d¢ output i3 monitored at U1(2) and
any differences between Ul{3} and UL{2} changes the duty-
eycle of UL{7) output. The duty-cycle change adjusts Q1 on-off
times. If the +5V dc¢ output tends to increase, Q1 on-time
decreases which reduces the cutput voltage. If the +5V de out-
put tends to decrease, Q1 on-time increases which increases the
output voltage.

Current limiter Q1 senses the current flow through RS. Exces-
sive current turns Q1 on and is sensed at U1(9). This sets Ul
into current-limit mode which reduces the +5V de output to
zero. Current limit occurs at about 450 mA. When the cause of
excessive current ig removed, the +5V dc¢ output returns to
normal.

Diode CR1 is a commutating diode which conducts L2 coil cuy-
rent during Q1 off-times. R1, C8 are part of an ac sense circuit
which monitors the unregulated, instrument generated dc and

switches the clock display off whenever ac power is not
available.

A16A2, 50 Hz Logic Board

The 50 Hz logic board generates the 50 Hz signal which oper-
ates the clock display. It also synchronizes the clock display
advance with the instrument generated 1PPS signal. This
board alse contains the ac sense circuits which turn off the
clock display whenever ac power to the instrument is not
available.

When power is firat applied, the RC time constant of R3, C1
caugea one-shot MV U3B(13) to generate a pulse output. The
pulse period is determined by the RC time constant of (R7-C3).
U3B(13) output resets U3A which sets USA(1)low and disables
gate U1B. With this gate disabled, no clock pulses are gated
through U1B to U2(1).

1J3B(13) one-shot output is also gated through USB, clocks UGB
and turns on the 65 Hz freerunning MV comprised of ULD,
U5D and its associated components. The 65 Hz output from
USD is gated through USA to the A16A3 clock display board
U1(19). U1, on A18A3 clock display board, accumulates the 65
Hz pulses and generates a pulse output at 50th pulse(1 second).
This pulse is used to synchronize the clock display with the
instruments’ 1PPS. The 1 second clocks U3A on A16A2, 50 Hz
logic board. U3A{1) by U4C. U4C output is inverted by U4A,
gated through U4B and inverted again to a high level through
U5C. This level resets U6B and turns off free-running MV
U1D, UsD.

Accumulator U1, on A16A3 clock display board, has counted to
49, The instrument 1PPS input to the 50 Hz logic board is
“gtretched” and level-changed through Q2 and clocks T6A.
UBA is a one-shot MV whose 75 usec period is determined by
R#6, C2, RC time-constant. UBA(1) output is gated through USA
to A16A3 clock display board U1, as the 50th cycle. The clock
display then advances 1 second. The USA output pulse is
delayed by R8-Cd, gated through U5B(5) and clocks U6B which
starts free-running MV U1D, U5D.

the delay circuit R8, C4 provides a time delay between the 1IPPS.
generated 50th cycle, which causes the display to increment 1
second, and the start of the next free-running MV cycle, which
enables Ul on A16A3 clock display board to count to 49.

A18A3, Clock Display Board

The clock display board consiats of a MOS clock chip, a tran.
sistor array, a buffer amplifier array, four driver transistors,
and six LED displays. This assembly’s funciion is to accumu-
late and display time-of-day in synchronism with the instru-
menta’ 1PPS signal.

The MOS clock circuit Ul operates from the 50 Hz input from
A16A2 50 Hz logic board. U1 divides the 50 Hz signal by 50 and
generates a 1PPS output at pin 20 which is used to synchronize
the display to the instrument 1PPS signal.

Counter stages within Ul divide the input 50 Hz signal and
generate the hours, minutes, and seconds cutputs for the LED
displays.
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Table 7-2. Digital Clock Theory of Operation (Continued)

~— 1. The digit enable signal,
2. The multiplexed 7-segment signal,

Pin24:

The time display signals from Ul are comprised of two parts

The digits enable signals from Ul are:
Pin 23:

tens-of-hours.

units-of-hours.

The digits enable signals from Ul are:

Pin 23: tens-of-hours.
Pin 24:
Pin 25:
Pin 26:
Pin 21:
Pin 22:

units-of-hours.
teng-of-minutes.

units-of-minutes.

tens-of-seconds.

uhits-of-seconds.

The signals enable the LED displays through U3 gates, and
allow the multiplex seven segments outputs to turn-on the
correct display segment.

The multiplex seven segmeni signals from Ul are shown
below:

Pin 6: for segment a. a

Pin 7. for segment b, / $ / b
Pin 8: for segment c. q

Pin9: for segment d.

Pin 10: for segment e.

Pin 11: for segment f. /e / ¢
Pin 12: for segment g. d

These “segment enabling signals” are buffered through U2
gtages and applied to the LED displays. Thus, the segments of
an individual number display are enabled by outputs from Ul
{6 to 12) while the display itself is turned on by one of the U1(21
to 26) outputs.
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Table 7-3. Digital Clock Maintenance
MAINTENANCE e. Carefully remove the clock. Gently pull the connected
General wires and cable forward and set the clock on the work

surface.
The A16 LED Digital Clock Assembly has no adjustments ar
requires no periodic maintenance. Should repair be necessar
the unit may be removed and operated on the bench while 1
maining connected to the instrument. When operating in th
manner, however, the clock chassis or civcuit common must
connected to the instrument chassis with a CLIP LEA g
OR JUMPER WIRE. The following paragraphs describe a
sembly removal, fault finding procedures for the clock syster
and troubleshooting information for the dividual circuits.

NOTE

Most of the circuits on the 530 Hz LOGIC and
CLOCK DISPLAY assemblies are CMOS.
Use high impedance test equipment when
checking signals. Precautions should be
taken when removing or replacing these cir-
cuits to prevent damage from static
charges.

f. Before applying operating power ensure that the ex-
posed LED CLOCK boards and wires are not in contact
with any metal objects or surfaces. Reapply operating
power.

To reinstall the LED clock, removal all operating power.
In Options 002 and 003, disable the internal standby
battery.

h. Do steps b to e in reverse order. (See Note.)
NOTE

While installing the clock into the instru-
ment front panel, check that wires are not
pinched by screws or metal work. Position
the wirea for a ‘neat appearance after
installation.

i. When clock is reinstalled, reapply power and set time as
described in replacement paragraph for page 3-8, para-
graph 3-21 of your 5061 A Operating and Service Manual.

Repairs
Before repairs are attempted:

TROUBLESHOOTING

General

a. Momentarily set front panel DIVIDER MODE switch
start.

b. Check CIRCUIT CHECK meter in 1 MHz position £
reading of approximately 40. If not, troubleshoot 2
assembly.

Each of the circuit boards in this assembly perform a specific
function, requiring only 1 or 2 inputs to generate its output.
These can easily be checked without disassembling the clock.

Procedures in this section deseribe fault isclation to the circuit
board level, disassembly of the clock, and troubleshooting in-
formation for each of the three circuits.

¢. Check frent panel 1PPS outpaut. If not present, troubl
shoot AS assembly.

d. If the display is not lit, press STANDBY DISPLA
switch. If display lights and operates normally, t)
instrument is not operating from AC power. This co
dition is normal. If the display does not light when t}
STANDBY DISPLAY switch is pressed, perfor
troubleshooting procedures.

e. Read LED Digital Clock Theory of Operation.

Clock System Troubleshooting

To perform the following tests the clock must be removed from
the instrument and connected as described in A16 ASSEMBLY
REMOVAL.

A16A1 Power Supply Check

NOTE

All voltages measured with respect to in-
strument chassis.

A16 Assemby Removal

Prior to removing or reinstalling the LED Digital Clock,
operating power must be removed. Wire and cablelength to
cloek panel or clock rear board is sufficient to enable removul o
the clock without disconnecting these wires or the cable. Th
clock should be placed on a pad or cloth to minimize serate,
damage or shorting of circuit traces.

a. Measure voltages indicated below. Be sure clock chassis
is grounded to instrument chassis,

To remove the clock:

. VOLTAGE LOCATION
a. Remove all operating power.
b. Remove the instrument top cover. In Options 002 an :?g f;g gf; :llg:; ((1;3'{)}
003 disable the internal standby battery. +5 1-6.2\7 de A16AL(4)

c. Use a %" spin-type wrench and remove two 946" nut
which secure the clock to the instrument front pane

Retain the nuts for reinstallation. The bottom of th b. If the +26 or +12 volt supplies are out of tolerance,

clock is retained in place by a ball-stud fastener whic
does not need to he removed.

d. Press firmly at the bottom-rear then at the top-rear of th
the clock until it is looge.

troubleshoot are source of these voltages. If the 45V
supply is out of tolerance, remove the connection be-
tween A16A1(4) and A16A2(4) and measure the voltage
again. If voltage now is correct, go to step b(2).
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Model 5061A
Manual Changes

Table 7-3. Digital Clock Maintenance (Continued)

1) If voltage remains out of tolerance, troubleshoot
Al16A1, 5V Regulator Assembly. See clock repair
and disassembly, step 1 and *“Circuit Board
Troubleshooting”, step 1.

{2) If voltage is now correct it indicates a short or low
impedance on 5V line or defective current-limit cir-
cuit; troubleshoot 5V line and circuits on A16A3
which use 5V. If these are OK, check current-limit
circuit of A16A1Q2,

NOTE
An external 5V can be used in plae of A18A1 output.

¢. Check for +1V, 150 ns, 1PPS signal at A16A1(W). Be
sure clock chassis iz grounded to instrument chassis. If
pulse not present, troubleshoot A5 Digital Divider
Assembly.

A16A3 Clock Display Check

a. If display is not lit go to “Display not 1it” step 2. If dis-
play is lit but not functioning correctly continue:

1. Check waveform at A15A3(2). It should be as
shown on schematic.

2. If correct, go to item 5 of this paragraph. If incor-
rect or not present, cut 1PPS wire between
Al6A3(1) and A16A2.

3. Press and release HOLD pushbutton. Momentar-
ily connect a clip lead from the +12V supply
AlBA3(R) to where 1PPS wire (cut in previous
step) connects to A16A2 assembly.

4, Recheck waveform at A16A3(2). If correct, replace
A16A3UL. If incorrect troubleshoot A16A2. See
“Clock Repair and Disassembly”, step 3, and “Cir-
cuit Board Troubleshooting”, step 3.

5. Connect a counter, set to totalize (manual gate
open} to A16A3(2),

6. Unplug the white wire (which connects the clock
assembly to the instrument chassis) at the instru-
ment chassis.

7. Reset counter to zero and momentarily reconnect
white wire removed in step 6. Disconnect white
wire as soon as the counter starts counting.

8. Counter should read 51 pulses or multiples of 51
depending on how quickly the white wire was dis-
connected), If the counter reads correctly, goto the
next step. If the counter reads incorrectly trouble-
shoot A16A2. See “Clock Repair and Disassem-
bly”, step 3, and “Circuit Board Troubleshooting”,
step 3.

g, Check A1B8A3(1) for a 1PPS square wave. If not
present, check for +12V at A16A3(11), If +12V is
present, replace A16A3U1. If 1PPS is present,
troubleshoot A16A3, See “Clock Repair and Disas-
sembly”, step 2, and “Circuit Board Trouble-
shooting”, step 2.

b. Display Not Lit

1. Check voltage at A16A3(5). It should be a few
tenths of a volt less than the voltage at A16A1(4).
If incorrect, troubleshoot “A{ sense” circuit on
A16AZ, See “Clock Repair and Disassembly”, step
3, and “Circuit Board Troubleshooting”, step 3.

2. Check +12V input at A16A3(11). It should be the
same as measured at A16A1(R). If not, check con-
tinuity of +12V line from A16A1 to A16A3.

3. Substitute a new LED in one of the display
positions,

4. Trouble is Ul, 2, or 3. Check for switching wave-
forms at U1(6-12) and (21-26). Check for switching
waveforms at U2 and U3 cutputs. See schematic
for typical waveforms.

A16A2 50 Hz Lagic Check

Troubleshooting checks to this point have isolated most prob-
lems to the failed circuit board. Problems of a more subtle
nature such as clock not keeping correct time, or display not
synchronized to the instrument’s 1PPS output signal, are the
type of problems associated with the 50 Hz logic board.

Clock Repair and Disassembly

1. To troubleshoot A16A1 5V regulator board it is not
necessary to disassemble the clock. The board may bere-
moved when making repairs, if soldering is required on
the backside of the board.

2. To troubleshoot A16A3 display assembly remove three
nuts which secure the circuit boards to the front panel
assembly. Remove STANDBY DISPLAY swiich from
front panel. Remove Clock Circuit Board Assembly from
front panel assembly. Remove six spacers from between
boards. Reconnect all wires, Be sure to connect clock cir-
cuit ground (pads under spacers) to instrument chassis.

3. Totroubleshoot A16A250 Hz LOGIC do step 2 above, but
do not connect wires, Unsolder A16A3 from A16A2. Con-
nect only the black and red wires (from A16A1 to instru-
ment). Also connect clock circuit ground (pads under
spacers} to instrument chassis.

CIRCUIT BOARD TROUBLESHOOTING
A16A1 Power Supply

Since this circuit contains only four active components, it is
relatively easy to troubleshoot. With power disconnected check
Q1, Q2, CR1, and capacitors. If these are good, trouble is
probably in AL6A1IU1L,

A16A3 Clock Display

Ul accumulates time, and drives the LED displays through
U2, U3, and transistors Q1-6, To troubleshoot, observe that
switching signal originating at U1(6-12) is reaching U3 out-
puts, and signal at U1(21-26) is reaching collectors of Q1-6.
LEDs can be checked by substitution. If all signals are correct
trouble is in Ul.
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Model 50614

Manual Changes
Table 7-3. Digital Clock Maintenance (Continued)
¢. If clock time is incorrect or out of sync; NOTE
UG6A is enabled by a high level (12V) at UG(5).
If this level is incorrect repeat steps a and b,
1. Check 65 Hz oscillator (U8B, U1D, U5D), 49- If level does not change, trouble is in 49-
counter (U2), 49-sense, (U4C, U4A) and amplifier count or sense circuits (U2, U4C, U4A),

circuits (U2, 4, 5).

2, Check operation of U3A and U3B (press HOLD to R
trigger U3A and reset U3B. Connect +12V to U3(3) a. Momentarily press HOLD button.

to operate U3A. b. Momentarily connect a jumper from +12V supply to
U3(3}. This resets the counters and enables input one-
shot UBA. Circuit cannot operate until this is done.

d. Ifthereisnooutputfrom A16A3, check 1PPS signal path NOTE
through US5A.

A16A2 50 Hz Logic

When viewing A16A2 waveforms it is help-
ful to synchronize oscilloscope from front
panel 1PPS output.
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Table 7-4. Option 001 Replaceable Parts

Model 50671A
Replaceable Parts

e Mfr
~— Reference (,p Part Number| Oty Description Mfr Part Number
Designation Code
" TABLE &=3, CPTION 001
GPTION 001 050616074 1 prciTaL o1¥roen a%5y 28480 o506l 6074
1250-0102 1 CONNECTOR: BNC 28480 1250-0102
1290-0036 1 FASTENER:STUD RECEIVER 78553 C-1663-017-24
1390-0144 1 FASTENER tPANEL 4 8ALL STUD 78553 PLO1=525
05061+0022 1 PANEL SCENTER 28480 05061-0022
050630024 1 PANEL $LEFT 20460 0BO6E-002%
05061-2023 1 PLATESLEFT 28480 03061-2023
oFT.00} 05061=-6011 2 LR TS AL5YIDIGITAL DIVINER 29480
MISC — 05081-6034 1 COVERIASSY TOP 28480 650616034
PARTS 05061-6061 1 CABLE ASSY:FREQUENCY DIVIDER 28480 05061-6061
05061-6062 1 CABLE ASSY:DIGITAL DIVIDER 26480 05061-6062
05061-6068 1 CASLE ASSY:DIGITAL DIVIDER 2B480 05081~6068
05061-6069 1 CABLE ASSY:sDIGETAL DIVIDER 20480 05061-6069
05061-6071 1 CABLE ASSY:CLOCK 28480 05061~8071
C5001=oln5 1 CLOCK “SSYsi'T Gi=33 26480 LB
AS 05061-56011 MODILE ASSY:DIGITAL DIVIDER 28480 S aEl=eliL
0400=-0084 1 BUSHTNG: SNAP 0.250% 1D 28520 56-43T-4
050610011 ) CHASSIS: DIGITAL ¢ 20480 050561-0011
AL 05061-0012 1 COVER:DIGITAL DIVIDER 20480 05061-0012
P inss ] 050610011 1 BRACKET:DIGITAL DEVIDER 28480 05061=0013
05061-0037 1 BRACKET. GUARD 20480 05061-0037
05061-2026 1 PLATEEND 26460 05061-2026
05061-2027 1 PLATEIEND 28480 05061-2027
A551 3101-00%2 2 SWITCHIPUSHBUTTON SPST az389 %61 LESS #ND
ASS2 3101-115% 1 SWITCHIPUSHBUTTOMN SPOT 8238% 105-1051
4853 3101-0052 SWITCHIPUSHBUTTON $PST 82305 981 LESS MWD
541 050616015 1 BOARD ASSY: POWER SUPPLY 28480 05061-5015
ABALCL 0180-0097 2 C2FXD TANT. %7 UF 10X 35VDCW 55289 15004 76K903552-0Y3
ASA1C2 0180-0097 CIFXD TANT. 47 UF 10% 3SVDCW 55289 15004 76K903552-DY5
ASALC3 0160-0162 1 C1FXD MY 0.022 UF 10X 200VDCH 56285 192P22392-P75
ASALC4 01500056 2 C3£XD CER 0.05 UF +80-20% 100VDCW 91418 A
ASALCS 0150-0096 C:FXD CER Q.05 UF +80-20% LOOVDCNW 91418 TA
ASAICS 0180-0098 3 C:FX0 ELECT 100 UF 20X 20¥DCH 56285 1500167X002052=0Y5
ASAIC? 0180-0058 C:FXD ELECT 100 UF 203 20VDLN 54289 13001 67X002052-0Y5
— ASALCE 0180~6117 4 CIFXD ELECT 2.7 UF 10X 35VDCH 28480 0180-0117
A581CH 0180-0117 C:FX0 ELECT 2.7 UF 10% 35VDCH 28480 0180-0117
ASA1C10 0150-0093 & C:FXD CER 0.0l UF +30-20% 100VOCW 72982 $01-KBOOOLL
ASALC1L 0180-0117 CIEXD ELECT 2.7 UF 10% 35VDCW 2848C 0160=0117
A5ALC)2 01400203 1 C:FXD MICA 30 PF 5% 28480 0140-0203
ASAC13 0160-0127 z CEFXD CER 1.0 UF 20% Z5VDCW 56289 5C1305=CAL
ABALCLS 0180-0117 C:FXD ELECT 2.7 UF 10X 35VOCW 28480 0180-0117
ASALCLS 0160-0174 1 CIFXD CER 0.47 UF +80+20% 25VOCW 56289 5C118T5-CML
ASALCES 0180-0116 h CIFAD ELECT 6.8 UF 10% 3SVOCH 5628% 1500665 X903582-DYS
ASALCT 0150-0053 CIFXD CER 0.0L UF +B0-20% LOOVOCH 72902 801-K800011
ASALCES 0180-0096 CIFAD ELECT 100 UF 20% 20VDCW 56289 1500507X002052=0Y5
ASAICYO 01800532 1 C:FXD CER 6.8 UF 20% Z5VDCW DGRBGS2BI5M
ASAICRY 1901-0040 16 DICCE: SILICON 50 MA 30 WV 07263 FOGLO8B
ASALCR2 1901-0410 z DIODE:SILICON 100 PIV 3 AMP 1N4720 02735 1N4720
ASALCR3 1901-G4t0 DIODE:SILICON 100 PIV 3 ANP IN4T7Z0 02735 N4 720
ASALCR S 1901-0028 4 DIOPE:SILICON 0.754 400PIY 04713 SRE350=9
ASALCRS 1901-0028 DIOPE:SILICON 0,754 400P1Y 04713 5R1358-9
ASALCR& 1901-0026 DLODETSELICON 0.154 400PIV 04713 SR1358-9
ASAICRT 15010028 OIORE: SILICON 0.T5A 400PIV 04713 SR1358-9
ASALCAE 1902-3193 1 DIODE BREAKDOWN:L3.3¥ 5% 28480 1902=3193
ASALCRY 1501-0040 DIGOE:SILICON 50 MA 30 WY 07263 FOGLO8B
ASALCR1G 1501-D040 DIGOE:STLICON 50 MA 30 Wy 07263 FOG1088
ASALCRIL 1902-0554 4 DIODE BREAKDOWN:LOV Lw 20480 1502-0554
ABRICR]Z 1902-0554 DIGOE GREAKDONNILOV 1N 28480 1902=0554
ASAICR3 1902-0554 DIDOE BREAKDOWNILOV 1W 28480 1902= 0554
ASALCREA 1902-0554 OIODE BAEAKDOWN:1OV IV 28480 1902-0554
ASALCR1S 1901-0040 DIQDE:SILICON 50 MA 30 Wy 07263 FOGlo88
asalicy 1820-0313 1 1CDTL RS/JK CLOCKED F/F 28680 18200313
e 1250-0257 4 CONNECTOR:RE 50 OHM #C MOUNT 20480 1250-0257
A5ALSZ 1250~0257 CONMECTORIRF 50 OMM PC HOUNT 28480 1250-0257
ASATS3 1250-0257 CONNECTOR:RE 50 OHK PC MOUNT 28480 12500257
ABAL S 1250-0257 . CONNECTORERF 50 OHM PC MOUNT 28480 1250-0257
ABAILY, L2 9100-1630 2 COIL:FXD RF 81 UH 28480 5100-1630
454101 1654.0613 3 TSTR:SI NN 2048C 1854.0613
A58102 1354-0612 TSTR:SI NPN 28490 18540613
ASALQ3 1853-0001 1 TSTR:ST PNPISELECTED FAGM 2N1132} 20480 1853-0001
ASALQS 1854-0003 3 TSTR:SI NPNULSELECTED FROM 2N1T711) 26480 1854-0003
ASA1Q5 1854-0020 TSTR:SI NPN 28480 1854=G020
ASAL06 1854-0002 TSTRISI NPN{SELECTED FROM 2ZN1711) 28486 1856=-0003
Asaier 1654-0005 6 TSTR:SI KRN 80131 2NT08
R —
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Model 5061A
Replaceable Parts

Table 7-4. Option 001 Replaceable Parts (Continued)

_ Mfr
Reference 1yp pary Number| Oty Description Mfs Part Number
Designation Code
ASALQA 1854=0035 1 TATR:SI WPN 2E480 1854~0G35
ASALQY 185%4=0039 2 TSTR:S1 NP BO131 2ZN3053
ASALGLOD 1854=0039 T5TR3S1 WPN 80131 ZN3053
ASALQL) 1854=0005 T5TR: 51 WPN 0131 ZINTGS
ASA1Q12 1854=000G5 TSTR3S1 HPN 80131 2ZNT08
ASALAL O18T=0942 1 RIFXD FLM 5.6K OHM 2% 1/BW 28480 GIST=0%42
ASALRZ OT5T=0%00 11 R3FXD MET FLM 100 OHM 2% 1/8W 28480 0757= 09900
ASALR3 TS T-0900 RIFXD MET FLM 100 OHM 2% 1l/aM 28480 Q1570900
ABALRA 07570894 1 R:FXD FLM 56 OHM 2X 1/a8M 26480 0151~-0894
ASALRS 0757=0929 1 RIFXD FLM 1.6K DHN 2T 178w 2B&4B0 0751=0929
ASALRG 07570914 2 RiFXD FLM 390 OhM 2X 1/8MW 28480 0757=0914
ASALRY ora¥+ 0900 R:FXD MET FLM 100 OHM 2% 1/8W 28480 CT57=0900
ASALRS 0757=-0%00 RiFXD MET FiM 100 OMHM 2X 1/8W 28480 CT5T=0900
ASALRY 0T5T~0346 2 RiFX0 MET FLM 10 QHM 1% 1/8W ZBA8C QT5T=03456
ABALRL1D 075 7-0948 11 RzFAl FLM 10K OMM ZX 178W 28480 GT5T=09448
ASALRLL 015T=0914 R{FXD FLN 330 OHM 2% 17BN 28480 QI5T=0914
ASAIRLZ 0TS T=0%00 RIFXDG MET FLM 100 OHM 2X 1/8W 23460 0157=4900
ASALRLZ 2100=1773 1 RIVAR Ww 1¥ OHM 5% TYPE H IW 28480 2500-1772
ASALR] & 07570346 R:FXD WEY FLM 10G OHM 1% 1/8W 28480 Q75 T=0344
ASALRLS LT57=-0%907T 3 R:FXD FLM 200 OHM 2% L/eM 28480 215T=4907
ASALRLGE 0757=0920 5 RIFXD FLM 680 OHM 2% 1/8W 28480 075T=0920
ASALRLT 0T57=-0920 RIFXD FLM 680 OHM 2% 178N ZB480 QI5T=C920
ASALRYLE QT57=0900 REFXD MET FLM 100 OHM 2% L/8M ZB4BC 09157=0900
ASALRLY 0I5 7=0907 R2FXD FLM 200 OHM 2X 170W 28480 0757=0907
ASALR2O o015 T=-0907 REFXD FLM 200 OHM 2% L/BW 28480 075 T=0907
ASALRZ]L 0TS T=093]1 48 RFXD FLM 2K OHM 2% 1/8K 2048C 0167=¢931
ASAlRZ2Z o075 T=093] REFXD FLM 2K OMM 2X L/8W 26480 0T57=G931
ASALA23 OIST=0924 26 RIFND MET FLM 1K OHM 2% L/8M 284840 0751=-L924
ASALRZ4 oTsT-0924 AIFXD MET FLM 1K OHM 2L 1/8W 26480 075T=-0924
ASALIRZS 0757=0920 R:FXD FLM 680 OHM 25 1/8u 28480 0157=-0920
ASALR2G 0T5T-0920 AIFXD FLM 680 OHM 2T 1764 26480 Q15T=0920
ASALTE 9100=2448 1 TRANSFORMER 28480 F100= 2448
ASALT2 05061=-8010 1 TRANSFORMER 26480 05061-8010
ASA2 05061=6014 1 BOARD ASSY:MASTER CLODCW 28480 05061=-6014
ASA2CL o150-0121 F4 CiFXD CER Q0.1 UF +80=20X SQVDLN 56289 SC508]15~CML
ASAZL2 0150=-0093 LIFAD CER 001 UF +80=20% 100VOCW 72982 801-KB00G11
ASA2C3 0160~0127 CiFXD CER 1.0 UF 20% 25vDLw 56289 SCL3CS~(ML
ASAZCH 01 40=01 B0 CIFXD MICA 2000 PF 2% 28488 Q140~0180
ASA20S 0150~0121 CiFXD CER 0.1 UF +«80=20% SOVDLM 56289 SCH0BIS~CHML
ASA2CE 01400234 2 CiFXD MILA 500 PF 1X 28480 GLe0=-0234
ASAZCT 0160=019& 1 CIFXD MICA 2&PF 5% 300VOLW 04062 RDN15C240435
ASA2CA QL40=0Z34 CiFXD MICA 500 PF IX ZB%BC 0140=0234
ASAZCY 0121=0105 10 C:VAR CER 9=35 PF NPO 2848¢ 0121=-010%
AS5A2C1I0 0160-0342 1 C:FXD MICA 800 PF 5%
ABAZCYLY 0150=-0093 CIFX0 CER 0.01 UF +BD=20X L0OVDCH 72982 801=-KE0001)
ASAZCL2 0140=-0202 2 C:FAD MICA 15 PF 5% S00VDEM 28480 0140=0202
ASAZC13 0140=0202 L:FXD MICA 15 PF 5% 500vDCW 29480 CL40=0202
ASA2CRL 1901~-0040 DIGDE:SILICON 50 MA 30 Wy UT263 FBG10B83
ASAZCR2 1901-0040 DIODE:STILICON 50 MA 30 Wy 37263 FOGIOBA
ASAZCR3 1902=0064 1 OIODE BREAKDOWN:T.5V 2848¢ 1902=0064%
ASAZCR 4 1901-0050 DIODDE:SILICON 50 MA 30 Wv 07263 FDGl0838
ABAZCRS 1%0]1=-0040 DIGODEzSILICON 50 MA 30 WV 07263 FOGL04A8
ASA2CRE 1530 1=-0040 0IADESILICON 50 MA 30 WV ov263 FDGL0A48
ASAZCRT 1901=0040 DIOGE:SILICON 50 MA 30 Ny 07263 FDG10EB
ASAZCRE 1901=-0040 CGIODE:SILICON 50 NA 30 WY oT263 FDG1O84
ASAZCRG 1901-004) DIGDE:SILICON 50 MA 30 WV 07263 FDGLlOBE
ASAZCR10 1901=0040 DIDDE:SILICON 50 MiA 30 Wy QT243 FOGloBa
ASAZCRLL 1901-G040 DIGDEISILICON 50 MA 30 wWv 07263 FOG1088
ASAZIC]1 1820=-0580 & IC:DIGITAL 2h480 1820~-0580
ASAZICZ 1826-0580 IC:DIGTTAL 28480 1820=-0580Q
ABAZIC3 1820=0580 IC:DIGITAL 28480 1820=-0580
ABAZICH 1820=-009%4 & IC:0TL QUAD 2=-INPUT GATE G4713 SC4903PK
ASAZICS 1820-0094% 1CIDTL QUAD 2=INPUT GATE 04t132 SCHFQIPK
ASAZICS 1820-0329% 12 IC:TTL DECADE COUNTER 5 MHI MIN. 23480 1820=-C329
ASAZICT 1820=-032%9 EC:TTL DECADE COUNTER % MHI MIN. 28480 1826=-0329
ASAZICH 1820=0329 IC:TTL DECADE COUNTER 5 MHZI MWIN. 20480 1820=0329
ASA21IC9 162G=-0329 IC:TTL DECADE COUNTER 5 MHZI MIN. 28480 1820=032%
ASAZIC1O 1620=-0329 IC:TTL DECADE COUNTER 5 MHI MWIN. 28480 1820=0329
ASA2IC1Y 1BZ0=032% IC:TTL DECADE COUNTER 5 MHEI MiN. 28480 1820=-G329
ASAZICL2 1820-9086 4 JC1OTL DUAL &~INPUT GATE (EXPANDABLE) 04713 SCE900PK
ASAZICL3 1820-0084 IC:OTL DUAL 4-INPUT GATE (EXPANMDABLE] 04713 SCESQQPK
ASA2ICLA 1820=0084 ICsDTL DUAL 4=INPUT GATE (EXPANDABLE) Q4T13 SLEFOCPK
ASAZLL 9100-1630 COIL:FXD RF 51 UH 2848C 100-1620
ABA2L2 9140-0137 1 COIL:FXD RF 1000 UH 5% 284BC 9140-0137
ASAZLI 9100-1630 COIL:FXD RF 81 UH 2B460 100-1630
See introduction to this section for ordering information
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Model 5061A
Replaceable Parts

Table 7-4. Option 001 Replaceable Parts (Continued)

o Mfr
— Ref?,renc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
ASA2QL 1854=006G5 TSTR:SI NPN aplil 2NT08
ASA2Q2 1E54-Q00% T5TR251 NPN BGIAL ZNT0B
ASAZQ3 1654=0009% 19 TSTR:S51 NPN 80131 ZNTO09
ASA2Q4 18540009 T53TR:S51 NPN ani3l 2ZNT09
ASAZQS 1654=000% TSTRISE NPN BGI31 2NT09
ASAZQ6 1554—0009 T5TR:S51 NPN a0l3l ZNTO9
ASAZQT 1654-0009 TETR:51 NPN 80131 ZNTDS
ABA2R1 ATST-0924 RIFXD MET FLM 1K OHM 2X 1/8MW 28480 0I5T=0924
ASAZR2 OTST=094%6 1 RiFXD FLM 8.2K OHM 2T 1/8W 28480 0T5T=09%46
ASAZR3 DIST-0948 RIFX0) FLM 10K OHM 2% 178K 28480 015 T=0948
ASAZR& DI5T=092% RiFXD MET FLM 1K OHW 2% 1/83 20480 0I57T=0924
ASAZRS 0757=0900 RiFXD MET FLM 100 DHM 2X 170M 285480 075 T=0900
ASAZRE PI&T=0900 RIFX0D MET FLM 100 DHM 2% L/76M 28480 015T=G6900
AGA2RT GT5T=0920 RIFXD FLM &80 DHM 2% 1/8M 28484 475T=0%2Q
ASAZRA o7 T=0900 RIFXD MET FLM 100 OHM 2% 1/8M 28480 0757T=0900
ABAZRY QIST=0924 RIFZD MET FLM 1K OHM 2X 178w 28480 QF57T=0924
ASAZRLO QIST-0900 RIFXC MET FLM 100 OHM 2% L/4M 26480 DIST=4900
ASAZRLL 0757=0924 RIFXD MET FLN LK OHW 2X 17BM 28480 075T=0924
ASAZR12 075 T=0924 RIFXD WET FLM LK OHM 2X 178M 28480 GT5T=0924
ASAZR13 QIS T=0931 RIFAD FLM ZK OHMM 2% l/aW 20480 0T5T=0%31
ASMZRL4& 0757=0948 RIFXD FLM LOK GHM 2% 1783 28480 QT5T=09448
ABAZRLE 0757=0948 RiFX0 FLM 10K GHW 2X 178w 28480 O75T=0948
ASAZR1E 071570940 RIFXED FLM 10K OHM 2% 1/8W 28480 QI5T=0948
ASAIRLT GT5T=0924 RiFXD MET FLMK L¥ OHM ZX 178W 26480 OT5T=0924
ABAZRLB QT8T-0917 o RIFXD FLM 510 OHM 2X 1/8W 284840 0T&T=0917T
ASAZR1S Q75 7=0931 R:FAD FLM 2K OHM ZX 1/BNW 28480 0T5T=0931
ASAZRZD OTET=0972 1 R:FXD FLN 100K OHM 2% 1/0M 20480 OTST=0972
ASA2RZ1 QT5T-0924% RIFXD MET FLM 1X GHM 2X L/BW 2B480 0T5T=0924
ASAZR2S oIsT-0928 2 RIFXO FLM 3,9 OriM 2% 178w 28450 075 1=0938
ASAZR2D OTST=0924 RiFXD MET FLN 11X OHM 2X 1/8W 26480 0T5T=0924
ASAZRZ 4 0757=0900G R:FXD MET FLM 100 OHM 2% L/8W 28480 0TI5T=0900
ASAZR25 0T5T=0024 R:FXD MET FLN LK OMM 23X 1/8W 28480 075T=0924
ASAZR26 GT75T=0931 RIFXD FLM 2¥ OHM ZX L/7EW 26480 0757T=0931
ASAZRZT DTS T=D9RE RIFXD FLM 10K OHM 2X 1/8W ZBARY 0757=0948
AShZRzZa 075 T=0%46 RIFXQ FLM 10K OHM 2% 178w Z2B480 OT757T=0948
ASAZR29 075T=-0931 AIFXD FLM 2K OQHM 2X L/8W 2BASD 0T57=0931
e ASAZR3D 07TST-0931 AZFX0 FLM 2K OHM 2% L/78W 28480 0T51=0931
ASAZR3) GT57=0931 R3FXD FLM 2K OHM 2X 178M 2B&80 QT57T=0931
ASAZR3Z 0757T=0r931 RIFXD FLM 26 QHM 2% 1784 28480 0757=0931
ASAZRAZ GT5T=093]1 RIFXD FLM 2K OHM 2% 1/8W 28480 a757=0931
ASAZRAG 0TsT=0931 RIFXD FLM 2K OHN 2X 1/78W 28480 Q1% 1=0931
BSAZRIS 0757=0931 AFXD FLM 2K OHM 2X 178w 284489 0757=0931
ASAZRAG DIST=-0931 RIFXD FLM 2K OHH 2% 178W 28480 075 T=0931
ASA2RIT OTsT-0%31 RIFXD FLM 2K OMM 2X L/BN 28480 DT5T=0531
ASAZR3E ATI5T=0931 AEFXD FLM 2K DHM 2X 1/8MW 28480 0757=0931
ASAZR 3T QI5T=0931 RIFXD FLM 2K OHM 2X 1/8MW 204480 Q915T= 0931
ASAZRG0 0757=0931 RZFKD FLM 2K OHM 2X 1/8MW 28480 0751=0931
ASAZR4L 0757=0931 RIFXD FLM 2K DHM 2X 1/8W 2848C QT5T+0931
ASAZR &2 NT5T-0931 RIFXD FLM 2K OHM Z2X 1/8MW 20480 0757T=0631
BASAZRAY 0757=0931 RIFID FLM 2K DHM 2X 1/8MW 28480 QI57=0931
ASK2ZR &4 Q75 T=0931 RIFXD FLM 2K OMM 2% 1/8NW 28480 0757T=0931
ASAZR4S CTsT=0931 PEFXD FLM 2K DHM 2T 1/8M 28480 0T57=0931
ASAZR&E QTS T=0931 RIFXD FLM 2K DOHM 2X 1/8RW 28480 aT5T=0931
ASAZTL 05061=8005 i TAANSFORMER? I MHZI=4MHI 28480 0506]1=-8005
ASAZTZ 0506]1=E009 1 TRANSFORMER I SYNC 24489 05061-8009
ASAZEY1 12000159 1 CRYSTAL WOLDER 28480 1200-015%
ASAZYL 0410-0012 1 CRY5TAL: IMC +/=0.001% 0136 08D
ASAZ 05061=-6013 1 BOARD ASSY:PRESET CLODLK 28480 050616013
ASAS OBk 61=2024 .3 CONMECTORIE PIN 28480 O5D61=2024
ASA3CL o140-0198 4 C:FXD MICA 200 PF 5% T2138 ROMASF201J3C
| ASA3(Z 01 &0=-019% 1 CIFXD MICA 56 PF 5% 300VDLW 19701 ROMISES60 300V
| A%AI(A 0140-0198 C:FXD MICA 200 PF 5% TZ213% ROMIBF201J3C
: ASA3ICRL 1910~001& 24& DEODETIGE 60 WEY 28480 1910=001 &
ASRICRZ 1510=-0016 QIODE:GE &0 WIV 28480 1910=-0016
ASAICRI 191000146 DIOGE+GE &0 WY 28480 1910=-00k&
ASAICRA 1910-0016 DIDDETGE &0 WiV 28480 1910=0016
ASAICRS 1210=-0016 DIODELGE &0 Wlv 28480 1510=-0C56
ASAACRG 1910=-0016 DIODDE:GE &0 WiV 2048C 1910=-0G14&
ASAICRT 1910=001¢ DIDBDE:GE 60 WY 28480 1910=0016
AGBAICRA 1910-0G1& DIDDEZGE &0 WIV 28480 1910-001¢&
ASAILRS 1910=00%16 DIODESGE &0 WIV 28480 1910~QC1é
A543CR10 1910=-0016 DIDDEIGE &0 wWlY 28480 1916=0016
ASAMRIL 910=001& DIODE:GE &0 WIV 28480 1910=0018
ASMACRLZ 19100016 DIDDEZGE &0 W1V 28480 1910=0016
ASAICR13 1510=-0014 DIDDESGE 60 WIY 28430 1910=0016
—
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Model 5061A
Replaceable Parts )

Table 7-4. Option 001 Replaceable Parts (Continued)

o Mfr
Reference  |Lp part Number Qty Description Mfr Part Number
Designation Code
ASAICRLS 1910-0016 DIODEIGE 60 WEV 28480 1950=0018
ASAICRLS 1910=0G16 DIODE:GE &0 WLV 28%8C 1910=001¢
ASAICRLS 1910=0016 CIODELGE 60 WIY 28480 1910=001%
ASAICRLT 1901-0040 DIODE:SILICON 50 MA 30D WY 01263 FDGlG8E
ASAICKLS 1901=-0040 DIGDE rSILICON 50 MA 30 WY oT2H3 FDGICOER
ASAICALY 1910=0016 DIQDELGE 60 WlY 28480 1916=3016
ASAICR20 1910=0016 ODIDDE:GE 60 W1V 208480 1910=0G16
ASAICRZ]Y 1910=00146 DIODEIGE &0 WiV 28480 19L0=0G156
ASAACH2Y 1910=-0016 BIODE:GE &0 WIV ZR&3C 1910-0018
ASAICR23 1910=0016 DIODELGE &0 WLV 26480 1910~-00186
ASAICR24 1910=-0016 DIODELGE &0 WlY 28480 1910=0016
ASAICR2S 1910=-0016 DIORE:ZGE 60 WlY 28480 1910=-0016
ASa3CR2G 1916=0016 DIGDESGE &0 WLV 28480 1910-001e
ASRAIC]) 1620-0094 I€:0TL QUAD 2=LNPUT GATE 04TL3 SCHF0IPK
ASAIIC2 1820-0094 IC0TL QUAD 2—-INPUT GATE Q4T13 SC&903PK
AGAIICA 1820=0329 1C3TTL DECADE COUNTER 5 MHZI MIN. 28480 1BZ0=0329
ABAMICA 1820-0329 IC3TTL DECADE COUNTER 5 MHI MIN. 20480 1820~032%
ASAIICS 1820=-0329 1CsTTL DECADE COUNTER 5 MHI MIN. 284870 1B20=Q329
ASAZIGS 1B20=-032% IC:TTL DECADE COUNTER 5 MHI MiN. 28480 1820=-0329
ASMIICT 1820-0329 IC:TTL DECADE COUNTER 5 MHZI MIN, 2948Q 1820~0329
ASAILICH 1820=0329 ICITTL DECADE COUNTER 5 MHI HIN. 28480 1620=Q0329
ASAZICY 1820=0080 4 ICtRTL GATE QUAD Z=[NPT 28480 1420~3080
ASA3IICLO 1820-0080 IC:RTL GATE QUAD 2=INPT 289480 1820=-00840
ASAMICLL 1820-0080 IC:RTL GATE QUAD Z=INPT 28480 1920=00800
ASA3IC12 1320-0085 1CIDTL DUAL 4=INPUT GATE (EXPANDABLE) QeTLI SCH900PK
ASAIICLY 1820=-0580 IC:0IGITAL 28480 1420=0%80
ASAMIL1S 1620=-0580 JIC1DIGITAL 28480 1820=-0580
ASAITLLE 1820=0%a0 1C:DEGITAL 2848Q 1820~=45480
ABASICAT 1820=0080 IC:RTL GATE QUAD Z2=ENPT 28480 1820-0080
ASAIOL 1854=0009 T5TR251 WPK agl3l ZNT0Y
ASA3Q2 18540009 TSTRIS] NPN aglal 2NT09
ASA3Q3 1854=-0G609 T5TR45] NPN 40131 2NTOS
ASAMIS 14540009 TSTR:SL NPHN af13il ZNT09
ASAZQS 1854=000% TSTRIST NPM BO131 ZNTO9
ASA3QE 1354~=0009 TSTR:=SI NPH BO131 2NTOS
ASA3IQY 1854~0009 TSTR:SI MNPN BO121 2N70O
ASAIQE 1854=0009 TSTRISI NPN 80131 N7
ASA3IQ9 1054=0009 TSTR25] NPN 80131 2708
ASA3IQLO 1854=0009 TSTRISI NPN 80131 2709
ASA3IQL) 1854=0009 TETR:SL NPN 80131 2ZN70D
ASAMILZ 1854-0009 FT5TR151 NPH BQ131 2NFO9
ASA3QL 1854-QG0% TSTRISI NPAN Bol13l 2ZNT09
ASA3IQL & 13%54=0003 TSTRtST NPMCSELECTED FROM 2N1T711) 28480 1854~0003
ASAIQLS L854~000% TSTRISE MNPW 80131 2ZNTGY
ASARRL Q757=0931 R:FXD FLM ZK OWM 2X 1/BW 28480 DTST=0531
ASAIRZ 0I5T=0931 R:FXD FLM 2K OWM 21 1789 20%80 015T=0931
ASA3IRY Q7570928 i2 ReFXD FLM 1.5k OMM 2% 1/76W 28400 075 T=0928
ASAARS 0757T=-0928 RIFXD FLM 1.5K CWHM 2% 1/BM 28480 Gr5T=0928
ASAIRS QIS T=0935% 5 REFXD FLM 3K OHM 2X L1/78W 28480 G157=0935
ASAARS DT5T=0931 R:FXD FLM 2K OHM 2% 1/8W 28480 CIST=033L
ASA3IRT QIsT=0931 RiFXD FLM 2K OHM 2X 178W 284480 DIST=05931
ASA3RB 0757=-0931 RIFXD FLM 2K OHM 2% 1L/78NW 28480 GTST~G93l
ASA3RG 07157=-0928 REFND FLM 1.5K OHM 2% 1/6W 28%B¢ OT5T=0928
ASA3IRLO o7sT=-0920 AIFXD FLA 1.5K QMM 2X 178w 28480 QI5T=0924
ABAIRLL ATIST=0935 REFXD FLM 3K OHM 2% 1/78NW 28460 075T=0935
ASAIR1Z 075T=0931 RIFXD FLM 2K OHM 2X 1/8NW 28460 Q5 I=09131
ABAIRLS Q757T=0931 RiFXD FLM 2K OHM 2X L/8W 28480 QT5T=0931
ASA3RLI & 0757T=0931 R:FXD FLM 2K OHM ZX 1/6W 28480 OTsT1=G931
ASAIRLS QIsT=0928 R2FXND FLM 1.5K OHM 2T 1/8W 28480 0I5T=0926
ASAIR1 G 0757T=~0%28 REFXD FLM 1.5K OHM 2% 178W 28480 0T57T=0928
ASK3IRLT 0757T=0935 RIFXD FLM 3K DHM 2X 1/8MW 28480 OI5T-0925
ASABRLE a757=0931 R:FXD FLM 2K OWHM 2E 1/8W 28480 GI5T-093L
ASA3RLIT 0Ts7=0931 REIFXD FLN 2K OHM 2T L/EwW 234840 Q1571-0931
ASAIRZ0 0757T=0931 RIFXD FLM 2K OHM 23 1/8BNW Za&880 QI57-0931
ABABR2L QT5T7=-0928 R:FXD FLM 1.5K OHM 2% Ll/8M 28480 oTET=0928
ASA3RZ2 015 T=0928 REFXD FLM 1.5K DHM 2% L/78W 28480 0TsT=0928
ASA3RZ3 0757T=0935 RIFXD FLM 3K OHM 2X 1/8W 285480 075T=0%35
ASAZRZ 4 075 7=0931 RiFXD FLM 2K OWM 23 1/78M 28480 BTST=0%31
ASAIRZS O1537-0931 RIFXD FLM 2K DHM Z2X 178w 28484 0T5T=0%31
ASAIR2E 0757=0931 RiFXED FLM 2K DHM 2% 178K 26480 OT5T=0%31
ASAIR2T 0TS 1=0928 RIFXD FLM 1.5K DHM 2% L/8W 28480 0757T=0928
ASAIRZEB gI5T-Q0928 RIFXD FLM 1.5¥ OHM ZX L/78M 28480 0T57=049248
ASABR2G 075T=0935 RIEXD FLM 3K DHM ZX 1/BM 26460 AIST=0935
ASAZRAG a757=0931 R:FXU FLN 2K OWHM 2% 1/BW 28480 oTET=0931
ASAZR3L H4757T-0931 R2FXD FLM 2K OHM 2X 1/BW 28480 0757=8931
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Table 7-4. Option 001 Replaceable Parts (Continued)

Model 5061A
Replaceable Parts

—_— Mfr
— Reference |Lip part Number Qty Description M#fr Part Number

Designation Code

ASAIRIZ OT5T=-0931 R2FXD FLM 2K OHM 2% 1/78M 28480 0757T=0931
ASAZRIZA QiIsT=0928 RIFND FLW 1.5¢ OHM 2X 1/768W 26460 Q15 T=0928
ASAIR 3G o015 T-0928 R2FXD FLM L.5K OHM 2% 1/54 28480 0757=0628
ASAIRAS 075 7T=0931 RBIFXD FiM 2K OMM 2X 1/78W 28480 QT57=C931
ASAZR3G 0157-0931 RIFXD FLM 2K OHM ZX L/8W 28480 0T5T=0%31
ABASR3T 0T5T=0931 RiFXD FLM ZK OHM 2X 1/8M 28580 0757T=093}
ASAIR3E o5 T-0931 RIFX0 FLM 2K OHM 22X 178K 28480 G5 T-0931
ASASRIG GTI5T-0%24 RIFXD MET FLN 1K OHM 2X 1/683 20480 075T=0924
ABAARAKD 3757=093} RaFXD FLM 2K OHM 2T 178k 28480 GT5T=-0531
ASh3ps] 0T5T+-0931 R:FXD FLM ZK OHM ZX 1/8M 28480 Q75T=0931
ASAIRGZ 0570917 R:FXD FLM 510 OHM ZX L/8W 28480 07sT=0917
ASASRGS OT57-0948 RZFXD FLM 10Kk DHM 2X 1/8W 28480 O75T=0%46
ASAZRG S A757=0924% RIFXD HET FLR 1K OMM 2% L1/76M 28480 DI5T=0924
ASAIRSAS QIST=0924 RIFXD MET FLN 1K OHM 2X 1/ 20480 Q75 T=0924
ASAIR4S 0T5T=0948 RtFXD FLM 10K OWM Z% L/76W 20480 QI5T=0944
ASRIRST OTST-0924 R:FED MET FLM 1X GHM 2% 1/8W 284840 QT5T~0924
ASAIR&LE 0TS T=0924 R:FXD MET FLN 1K OHM 2% 1/8M ZB&BD 0751=0924
ASAIRLG TS5 T=0924 RIFXD MET FLN 1K OHM 2Z 170 28480 QIST=0924
ASAIRSD oTST=0917 R:FXD FLM 310 OHM 2% L/8MW 20480 QTS T=0017
ASA&IRS] QTST=0924 R2FXD MET FLM 1K OHm 2% L/8W 2ZB480 QT5T=0924
ASAIRS2 GT5T=0924 RIFXD MET FLM 1K OHM 22X 1/BW 28480 OT5T=0924
ASAZRS3 QI5T=0924% R:FXD MET FLM 1K DHM 22X L78W 284840 QT5T=0924
ASAIRS & GTST=0917 RiFXD FLM 510 OHM 2ZX L1/8W 28480 0757=0917
ASA3IASS QT5T=0924 R2FXD MET FLM 1K GHM 2T 1/78W 28480 QT6T=0924%
ASAIRSS 0T5T-0924 RtFXD MET FLM 1K OHM ZX 1/8W 26%80 OT5T=D924
ASAIRST AT5Tw 0968 R:FXD FLM 10K OHH 2% 1/8W 28480 oTST=0948
ABAIRSA Q75 =0924 RiFXD MEY FLMN 1K OHM ZX 178N 26480 0T%57=0924
ASAIRSD 0I5 7=-0938 R:FXD FLN 3.9K OHM 2% L73w 284840 GT5T=0%34
ASAIRG0 0TS 7=093} RIFXD FLM 2K QMM 2% 1/BW 28480 QIsT=Q93]1
ASA3RG]1 0TS T=0924 RIFMD MET FLM 1K OWM Z2X 176W 28480 QT5T=Ga24
ASAIRG2 QTS T=0924& RIFXD MET FLM 1K OHM 2% L/&W ZB4B0 0T57=0924
ASAASE 3100-2081 1 SHITCH: THUMBWHEEL 28480 Al00=-2061
[ 1.7.2% 05041=5033 1 BOARD ASSY:SWITCH 28480 05061=-6033
ASASCL 0140=01 76 1 C:FXD MICA 1G4 PF 2X ZEABD 0l40=0174
ASALLC 2 0121=-042% 1 CIVAR MICA TO TD 350 PF 175VDLW 14655 T5L8106~-7
ASASICL 1820=0315 1 INTEGRATED CIRCUIY 28480 1820=-0315

— ASAGQ]Y 1854~0005 TS5TRES1 NPN a013] eNT08
ASA4R] QT5T=09458 AtFXD FLM 10K OHM 2X 1/8MW 28480 075T=0948
ASALR2 aT757=-0924 R:FXD MET FLM Ik OHM 2X 1/8W 29480 QTS T=0924%
ASASRY Q75T-0931 RIFXD FLM 2K OHM 2K 17GW 29440 OT5T=0931
ASKS G5061=-6012 1 BOARD A55Y:INTERCONNELT ION 284480 Q5061=-6012
ASAS AL 05061~-2025 4 CONMNECTOR:LZ PIN 28%860 050&]=2025
ASASKAZ 05061-2025 CONNECTOR:212 PEN 20480 05061=-2025
ASASEAS 05061-202% CONNECTOR:12 PIN 28480 05061=-2025
ASASXAL 05061-2025 CONNECTOR112 PIN 28460 05061=2025
R
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Model 5061 A

Replaceable Parts
Table 7-5. Replaceable Parts
Reference HP Part oL Mfr
o Qty Description Mfr Part Number
Designation Number Code
Als GB0E1=6120 1 CLOCK ASSEMBLY: LED 001 28480 05061=6120
Alsal 0505816117 1 BOARC ASSEMELY, REGULATOR 28480 05061-6117
AlG22 05061-&118 1 BOARD ASSEMBLY, 50 HZ LOGIC 28480 LEsl-6116
AleA 05061=56115 1 AOARD ASSEMELY, DISPLAY 28480 05061-4115
Alsdld 1250-0102 i CONNECTOR—RF BNC FEM SGL HGLE FR 2B48{) 1250~0102
AlsS1 3101-0952 1 SWITCH-PR SP5T NOQ MOM ,25A 3CWAC 282389 S6L
AlesZ 3101-G557 3 SNITCH=PR SPST NO MOM .54 120VAC 033532 B53l=¢
21653 A101=0557 SNITCH=PR SPET NQ MOM ,5A 1Z20VAL 09353 BEAL-E
. Bl65E 31631-0557 SWITLH-PB SPST KO MOM .54 120VAL Q9353 631~k
MISCELLANEOUS
1200~0063 3 CONNECTOR-=5GL CONT 3KT 28480 1200=0063
IFOR GCLD-POST LONMECTORS)
SOZ2U=C1Th 3 INSULATGR FOR SHAP=ON PINS 28480 5020-01 76
(FOR GOLD-POST CCNNECTORS )
05G61-0078 1 BRACKETy SWITLH 28480 05051=00GT8
USCe1-2ilB 1 PANEL, CENTER 284580 050 61-2118
A506]1~2120 1 PLATE, CENTEFR ZRAB0 0506)=2120
05062-20162 1 hINDOWs DISFLAY 264580 Q5062=-20162
0B061-2122 1 BOARD ASSEMBLY, SHIELD 28480 05061-2127
Alé G5061-611% 1 CLOCK ASSEMALY. LED 903 22430 0505616119
Alé Al 0506Lk- 6117 BCARD) ASSEMELY., PEGULATOR 26480 p5061-611T
ple A2 0%506l=6L16 BCARD ASSEMBLY, 50 M2, LOGIC 286B4( 05061-6116
AlE A3 05061 6115 BDARD ASSEMBLY, CISPLAY 20480 05061-6115
Albd 053 2150-0025 1 EAMP=INCAND T-1-3/4 BULA 28Y 25480 2140=0025
1450-QL14 3 LIGHT=1ND LAFPHOLDER AMB TP LENS OT137 ROL-B3-F3-000
Alé J13 1250-0102 CONNECTOR=HF BNC FEM 5GL HOLE FR 28480 1250=-0102
Als 51 310l-gqgs2 SWITCH=PB SPST NC MOM .25Ah 30VAL 82389 961
AlE 52 3101=-05657 SWITCH=PB SPST NO mOM .54 1Z20VAC 09253 Be3l1=E
AlS 53 31030557 SWITCH-PR SPST NC MOM 5A 120VAC 09353 B3 -€E
Alé 54 310t- 0557 SWITCH«PE SFST N{ »OM 54 120VEC Ha3s3 2631-E
PISCELLAKEQUS
1200~0063 COMMECTOR-SGL CONT SKT 28480 12G0=0063
{FOR GCLO=POST CONNECTORSI
S5C20=0176 INSULATCR FCR SNAP-DN PINS 28480 5G20-01Th
IFOR GOLD=POST CLNNECTORS)
05061=-0078 BRACKET: SWITCH 2B450 05051~00T8
05061-211% 1 PANEL, CENTER 28480 45061=2119
Q5061-2120 PLATE. CENTER 22430 Q5061-2120
050462-20162 WINDOW, CISPLAY 29480 £5062-29162
05061-2122 1 BOARD ASSEMBLY, SHIELD 28430 05061-2122
Alsal Q5061=6117 BCARD ASSEMELY: +5¥ REGULATOR 2B4E0 05061~-46117
Aleaill o160-3879 3 CAPACITOR—FXE LOLIUF +—20% LODOMVDC CER 22480 N140-3879
aleall2 Q130=0k4l 2 CAPACITOP-FNE: 3O0UF+T5=-10% SOVCC AL B&2ZET 3005066050002
AlsR1IL3 0180-1743 2 CAPACITOR=FXDS o lUF&+-LQ® 3SVOC TA- SOLID 56289 1500104 X303542
Atsalls 01801743 CAPACITOR-FXD; L IUF+=10%X 35YDC FA- 5CLID 55289 15001 0% X9Q3542
ALGRILCS 0180-0098 i CAPACITOR= FXC§ 100UF+ 20T ZOVOL T4 54209 1500107 X002052
AlealCé QLéD-2204% 1 CAPAGITOR=FXO 100/F +-5% 300WYCL MICK 28480 Ql60=22 04
ALEALICT Vis0=3877 CAPACITCR~FX[ LOL1UF +-20%T LOONVIC CER 28480 0160= 3879
AlbalCH Q1B0- 0141 CAPACITOR-FXC] SOUF+T5=i0% SOYLC AL Su289 305066950002
AlGalLR] 190 b= 0493 13 CIUDE-PWR RECT LN4934 100V 1A 200NS 04713 1N&934
Alealil L45-0237 1 CCIL=FXD MOLDED AF CHOKE 200UH 53 24226 15/2G3
Aldale 2 ?1G0-0536 1 LC1L=FXD NCA=MILDEDR RF CHOKE 1.54H BX 26480 9100~ 0536
AlealQl 18530012 1 TRANSTISTOR PKP 2N2%044 SI TO=5 PO=600M 01295 ZN2904L
Al&ALQZ 1954~0215 3 TRANSISTOR KPN S[ PO=3SUMW FT=330MHL da113 SPS 3511
Al&alR] QI57:0928 2 RESISTOR L.5K 2% L 125 F TCalw=100 24546 Ca1/8~TO=1501=6
AlGalR2 QT571-093% 1 RESISTOR 3K 2% 12%W F TL=D+-~100 29546 C4~1/8=TO=3001=G
AlbAlR3 06833605 i RESISTOR 36 5% .25W FC TC==400/+300 gEl21 CRI&GS
ALHALRS 06l 31055 2 RESISTOR IM 5X .2%w FC TC=-800/+500 61121 calLQss
ALEALRS 275T-0%28 RESISTOR Ll.ZK Z% . 12%W F TCx0+300 24546 Co=1/6=TO=150GL-G
AlBALRE QIST-0937 L RESTSTOR 3.8K 2% .125W F TC=0+=100 24544 Ch=1/8-T0=3601-G
Al&nlr? DIST-0524 L] RESISTOR 1K 2% .125W F TC=D+-1Q0 24546 C4=1/8~T0=1001=G
AlGALRE 0698=08177 1 RESISTOR 1.5 %% .25W F TC=D+=100 1L5G2 TEOT> 174 -TO=1RS=J
Alealrdg A5 T=0924 RESESTOR 1K 2% .125W F TC=0+-=100 2454 G Ch=1/8=TO=L001=G
Al&slUl 1820 6l9é 1 I RGLTR 97263 T22R0
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Model 5061A
Replaceable Parts

S— Reference HP Part . Mfr
. A N Oty Description Mfr Part Number

Designation umber Code
AléaZ 050L1~6116 BOARD ASSEMPLY, S0 HE, LOGILC 25480 05056]1=4116
AlesZCl di60- 3378 & CAPACITOGR=FXC 10QQFF +=20% 100WvOC [ER 29480 0160=38T8
Aleazl2 d160=3873 CAPACITOR«FXC LOODRF +=Z0% 100OWYDL CER 28480 3460-38T8
Al&22C3 N15d=2478 CAPACTITOR-FXD 1000PF +- Z20% LOOWYOC CER 29480 0160=~30T8
Aloalld 0160~3873 CAPACITOR=FX0 LOGOFF +20% l0owv¥DL CER 20480 0160-3373
Al a20S Gled=-0237 1 CAPACTTOR-FX0 LOLUF +-S& 200WVL( POLYE $62089 292¢10352
A1842CH 0180-0238 CAPACITOR-FXD .22 +-10% 15VDC TA 28480
ArsAZCRL LMF2=32 34 1 DEODE= INR 19.5V ?: D% T PO=.4W TC=+.073% 04713 gk%*Z&b
Aien20l 18540219 TRANSISTOR NPN ST PO=350MW FT=300MHE 04713 SP5 36L1
AIGAZU2 LE54=0215 TRANSISTOR NEN ST PO=3S5OMN FT=300MHI 04713 SP5 3611
AlLCAZIR 18%3-CL3e T TRANSISTOR PHP SIL PD=310Md FT=2507HZ Q4713 SPS=3612
Bloazkl OT5T- 0924 RESISTCR 1k 2% 1250 F TCape=1(0 24545 C41/8-TO-1001=6
AlGRZRZ Q757=G94&48 2 RESISTOR 10X 2% .12%d F TCad#-100 24546 Ci=1/8-TO~1002-G
Afs A2 Q683=-1055 RESISTOR IM 5% ,25W FC TC==@Q0 /900 01iz) CA1055
ALEAZR & QT5T-095% 2 RESISTOR 20K ZX L1258 F TCaO+= 100 26545 C4=L1/8~TO=2002=5
AlaAZRS QIST-0950 1 RESISTOR LRK 2% .125W F T30+~ 100 24546 Che1/8-TO=1 2026
AleizRé AT57- 0369 1 RES1STOR T3k 2% .i25W F Ti=0+-100 24546 C4~1/8=TO=T502=G
Al&A20T QIS T=0945 1 RESISTOR T.SK 2K L125W F TU=0+-1l00 24546 C4=1/8-TO=TS0L~+G
Al&ACR B QTET=0995 RESISTCR 20K 2% 41256 F TC=i}+-100 24546 Cha1/B8=-T0-2002=6
ALl&AZRG [ E83I-1555 1 RESTSTCOR 1.5k 5% .25W F( TC2x=900/+1100 1121 LB155%5
AlLaZalir oTST-0485 I3 RESISTOR &6IK 1% 125 F TC=04=100 24544 NA&
A1&AZR11 07570963 1 RESISTOR 43K 2% .125W F T{=(+]00 24546 Céh=1/8-TO=4302=6
AlbAZRE2 015 T=-0%48 RESISTOR 10K 2% .12%W F TC=0#+1G0 Z&5Shé Cd=1f8=TO=1G02=G
Aléaanla DIST-0924 RESISTOR 1% 2T .125W F TC=Q+=100 25546 Co=1/8-TO-L001=-G
Al&AZR 14 QTET-0905 i RESISTOR 160 2% .12%W F TCa0+-100 24546 C4=1/8=To=161~G
Al6azul 1BZ20=0949 1 IC COAOLIAE GATE Q2735 COH0L1AE
hl6d20U2 [ BZ0=0938 1 iC CD#02Z4AE {OUNTER 02735 CO402%AE
ALEAZUZ 182C=-(939 2 1C CO4O0L13AE FLIP~FLDP 02735 CO4QL3AE
AL&LIUG 1820~0943 S IT CD4023AE GATE 027135 CO4023AE
Al&aZus 1820-094¢ 1 1€ CD4O0GIAE GATE 0Z1as COA001AE
Alea2ue 1820=1939 IC CO&%013AE FLIP=FLOP 02735 CD& 01 SAE
AlEAZ 05061-61152 BOARC ASSEMRLY, DISPLAY 28480 Q5061-61152
Al&623(1 C160-3ET9 CAPACITOR=FXD LOIVF +=20T 100NVvDC LCER 2BABD Q1&60=38T79

® e Af&a3DSL 1990-04& 32 3 DiSPLAY MUM SEG 1 CHAR .3 1N HIGH 2B4BO 1990~ 0452
Ai6E3052 Te90- 0452 GISPLAY NUM 526 1 CHAR o3 IN HIGH 2B4B0 1990—0452
ALEASOSD 1990=0452 DISPLAY KUM SEG 1 CHAR 43 IN HIGH 28480 1990=-0482
A1loA3GE 1950=-0452 DISPLAY WUM 556G 1 GHAR 42 IN HIGH 28480 1990~ 0452
Al&A3DSE L1990~ 0452 GESFLAY NUE SEG 1 CHAR .3 IN HIGH 23480 1950=-0452
Aler30ié L990= G452 CISPLAY NWUM SEG 1 CHAR .3 IN HIGH 20480 1990-04 52
AlEA3R]L 185300346 TRANSESTOR PAP SIL PO=210MM FT=2507HZ 0a4TL3 SPS=3612
AEGA3IYZ 1853-0C26 TRANSESTOR PNP SIL PD=310MW Fi=2507MI GaTi1d SPS=3612
AL6A3IQD 1853-0036 TRANSESTGR PP SIL PD=310MW FTu250THE 4T13 5P§~3412
A1c b30H 1652-0036 TRANSISTOR PAP SIL PO=310MW FT=25QTHI 04713 SP5=3612
ALlEAIYS 1853 G036 TRANSISTCR Phe SIL PO=3)0MH FT=2507HE L4713 SPS=36132
alerige 1553=0036 TRANSISTOR PP SIL PO=310MM FT=2S5CTHI Q4713 SPS=3g12
Als2a3rl 0898 TIE4 1 REZISTOR LOOK 5% 125w CL T{a0#-B50 01121 BRLO4S
Al&daR2 0498=5180 T RESISTOR ZK 5% 1258 CC T(mQpeBE2 a1 BB20G25
ALGAIRD Ge968-51 8D RESISTOR 2K ST .125w £LC TC=0+382 q11z21 Be20ZYs
ALGRIRE OE98~51B0 RESTSTOR 2k 5% .125W CL TC=0+B82 atizi BB202%
AL&LARS 0699-51 &80 RESISTUR 2K 5% .125W {0 TC=Qead2 ol121 BB202%
AlepiRe 0458=-5180 RESISTOR 2K 5% .125w CC TO=Q#882 01121 BR2O25
Al&AIRT DEI8=5100 RESISTOR 2K 5% .125W CC TC=0+882 oli21 BB2OZ5
A1&A3RE Q695~5100 RESISTCR 2Kk 5% 1259 CC TCx0Q+882 01121 BB202%
ALEAIRG 0696~ 4130 T RESISTCR 39 5% ,125W CC TC=0+588 01121 BE3905
Al&A3R LD Q&98=4130 RESISTGR 3% 5% .125W CC TC=0+582 01121 EB390%
AleAdrll P696—4120 RESTSTOR 39 5% .125W CC TC=0+5488 01121 BB390%
ALsA3RE2 06984130 RESISTOR 39 5% 1250 CC TC=0+588 oir2l BE390%
AleAadAL 3 04698=413G RESISTOR 39 5% .125W CC TC=(e588 [ %3 BB3I905
A1SA3R LA 0698-413D RESISTOR 39 5% .125d CC TC=0+583 0l121 BP3Z0%
A16A3R1S 0698-4130 RESISTOR 39 5% 125 CL TC=0+5EB 01121 AB3F905
Al6R3RPL 1810=0055 1 KRETWORK-RES S=P[He51f 1% Plh-5PCG 28480 1810~ 0055
Elaa3RP2 1810=-0153 1 METWORK—RES T—PEN-SIPF L1%-PIN-5PLG 28480 1810=-061 51
AleadgL 182C-1364 L [C MM5313N CIGITAL 270k % MH53134
Aleaduz L8568 0023 i I€ CA20281 XST# ARRAY Gg2735 CA3QR]
Al&AIUS 16201146 i I CD&EQS0AE BUFFER Q273% CDaD50AE
Ale a3Rps) 1 200=04 95 ) SOCKET, IL l&6~FPIN 01295 b, ]
ALBAIXDAZ 1200 0455 SCLKET, IC 1é~PIN 01295 oBD
AleA3XOs53 L200=04%94 SCCKEY. 1€ 1&-PIN G195 D8O
Al A XD 1 200—G4 96 SOCKETs 1C 16-PIN QL2595 oD
Ei16aZX0OSS 1 E00- 0494 SOCKET s IC 16=FIN a1 295 ORd
Al&43IXDEE 1200-0495 SLCKETy IC 1&=FIN 0129% oRD

[

www.valuetronics.com

See introduction to this section for ordering information
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Model 5061A
Replaceable Parts

Table 7-6. A9 Replaceable Parts, Series 1116, Rev. A

Reference HP Part .y Mfr
. A Oty Description Mfr Part Number
Designation Number Code
AS 05061-6092 1 MODULE ASSY:OPERATIONAL 4MPLIFIER 28480 05061-6082
1200-0080 2 INSULATOR: TRANSISTOR MTG. 71785 254834
1261-0215 2 RETAINER:COMNECTOR SUBMINAT TYPE D 71468 DES1224-1
22300024 SCREW:STL PAN HD 4-40 THD DOOO0 QBD
Al 1251-0631 1 CONN. SPRING SOCKET 1251-0831
MISC 05061 -00a7 1 COVER:BOTTOM 28480 05061-0047
PARTS 05061 -0043 ] COVER:TOP 28480 0506 7-0048
050&1-20135 1 PLATE:END 28480 06061-2036
02081-2036 1 PLATE:END 28480 0506 1-2036
Q3400037 2 TERMINAL STUD 28480 0340-0G37
03400039 2 TERMINAL BUSHING 28420 0340-0039
ApAal 05061 -6033 1 BOARD ASSY:OPERATIONAL AMPLIFIER 28480 GE061-6083
ARALAMP1 (60-0059 1 OFPERATIONAL AMFLIFIER 28430 00089
ARAICH 0160-0127 C:FXD CER 1.0 UF 20% 26VDCW 56289 SC13CS-CML
AQAIC2 nes0-0127 C:EXD CER 1.0 UF 20% 2BVDCW 56289 5C13C5-CML
ADAICRY 1802-0063 3 DIODE BAEAKDOWN:15Y 2BABL 1902-0063
ASAICR2 1602-0063 DIODE BEREAKDGOWN: 15V 28480 1802-0063
ABAICRI 1801-0376 2 CIODE: 35V, 50 MA 78430 1901-0376
ASAICR4 18010376 DIQDE: 35V, 50 MA 28480 190103716
ASATR1 757-0900 R:FXD MET FLM 100 OHM 2% 1/8W 28480 0757-0800
ABAIR2 0757-0900 A:FXD MET FLM 00 OHM 2% 1/8W 28480 07570800
ABJY 1250-0252 JACK:COAXIAL 50-0OHM SUB-MINAT CHASSIS 15558 9287
ABJ2 12510216 z CONNECTOR:MALE 9-CONTACT TYPE D 71468 DEM-IP
A0 001058013 1 OECILLATOR ASSY: 5 MHZ 28480 00105-6013
REBUILT QSCILLATOR 15 AVAILABLE; ORDER
HP PART NQ. 00105-6034. COMPONENTS INSIDE
A10 ARE NOT RECOMMENDED FOR CUSTOMER
FACILITY REPAIR
See introduction to this section for ordering information
7-16
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NOTE: EARLY MODEL
Figure 7-1

DIGITAL DIVIDER ASSEMBLY AS {OPTION 01)
SWITCH CIRCUIT BOARD ASSEMBLY ASA4
INTERCONNECTION BOARD AS5AS

7=-17
www.valuetronics.com



’ Model GDE1A

g-fus
TIME
DELAY
ASA4CE

S¥NC
-‘-552

FAST
AE.SI

p

‘B| WV Jen, 054/ cm

Oscilloscope: DO coupled.
BMMIA: Divider running, TIME DELAY set to BN,

TIME
DELAY
ASAZSIA-F

ASA4 ASA| ABA2
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Section VII
Manual Changes

A5 DIGITAL DIVIDER ASSEMBLY {(05061-6011) (NOTE 1) SERIES 14044

rrr--------"""-"-"-""-""""""""-"F " "-"-"-F-F-F"F"F-"F--"F"-"F-"-"F"-"F"-"-"-"-"-"-"F"-"FF"-"F"""F""F """ """ " ”"¥" " "¥"”"”"¥”¥"¥”¥”¥”"¥°"”"¥”7/ -/ /v, _—__ = = ]

| ASA3 SIA THRU SIF TIME DELAY |

| ale|c|o|e]|F i

| R |

| AS5Al POWER SUPPLY AND iPPS QUTPUT ASAZ MASTER CLOCK BOARD |

FEED-THRU | BC)ARD_JllsSEI'\;!BLY((;:.:::&-_.so“[a.l_| __&SSEMBLY(owslfQIfJ _ _ A5A4 SWITCH CIRCUIT BOARD ASSEMBLY (0506i-6033) I

PINS | T e ————— — —— o =N N o _ - = ~- ‘ 061 -603:
YELY o B . ' . _ .

Bt BLU >_RE:>| ] P = . ' ' ' T T T T T T +4.2V 2 |

N - ' .. AN

MC?\!"-E%%(NT f— (—O) J — OR CLOCK . . . | 1 . . ' o.#“_o,E +4.2Y I
and @)wml L ow ' I : ' ! v ' ! : x| A |
. . . crt
| 1 I “loofg%gaso !
+8.7V I _ -
TS } { - _ _ S _ 6 _ 43 :
iMHz FROM SRR B | S - A5A3 PRESET CLOCK :
FREQ DIV A > & * HOARD ASSEMBLY A vadiase beLav
46 W7} f | ‘ ' {05064 6013) ONE-SHOT I
I SYNC ] = o | ' ( { pd |
----- 2 N N N3 !
FROM JI2 &f | > : | ( ! l l w |
sy, o | o L ,
7
TO JI4 f | l |wm-au< :
- I 83
[(wrs ) - N Jt
i ? I dien si STOP |
TOJI3 T | _ _ | PAST WHT-BLK 5
= | ' J ' : ' | TERMINAL L ' |
I | I _ | - o—0 Oo—q PINS ¢
I ! —_ . I _ " ' , - \:EHDF | WHT-BLK-ORN |
| _ /Jr— ' .| ' 37 : . 1 J? b= BLU |
1 - —— —

; I - NN NN NN NN NN NN N WO N W NN NSNS N '
| M 5 3 9 10 8 1 H o) 8 10 9 6 7 12 4 3 I s 2 0 10 7 & 4 4 & 8 '
| *N\'/'_ ;_f..\./\/_\/ vV - - mz\( \f /.\f .\/ Y.X XYY TANVAYA A A A g AV N !
| +18.7V —= 0 I B 1 T e orive —= ‘
| : RO ' Mz — LT b s carep — ' ! |
I : IPPS TICK .—= l !
l |
! __
| CLOCK COMMON ~ :

: 42V —n
| : ) |
i |
: - B0, INPUT :
| R o o o e - L __ o e [
L A5AS INTERCONNECT BOARD ASSEMBLY (o506!-6012) J
NOTES
I. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABDREVIATED. ADD REFERENCE DESIGNATIONS
ASSEMELY MJMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION. Pﬁggm ASA4
2. UNMLESS OTHERWISE INDICATED:
CAPACITAMCE N PICOFARADS A -
! L 1c1 .
3. ASTERISK(#) INDICATES SELECTED Q) ‘ y o NOTE: EARLY MpDEI.
COMPONENT, AVERAGE VALUES SHOWN 81-3 | Ri-3 Figure 7-1. Digital Divider Assembly A5 (Option (1)

Switch Circuit Board Assembly A5A4
Interconnection Board A5A5

www.valuetronics.com 7-17



NOTE: EARLY MODEL

Figure 7-2

DIGITAL DIVIDER ASSEMBLY AS (OPTION 01)
POWER SUPPLY AND 1 PPS OQUTPUT BOARD
ASSEMBLY ASA1

'I T-19
www.valuetronics.com



S
. 10V fem, 0.2 maent
E:Ux'm. H] #lc"’ﬂ'ﬂ
use 5001 Feedthro
[ . 2V /em, 0.5 us'cm
Oscilloseope; DO coupled.
_— BOBLA: Dividsr running, TIME DELAY set to D000,
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CLOCK
COMMON

8.7V 10
ABA2{I1)

+/87V IN

|
|
|
|
|
!
|
l
i
|
|

— —— —— —— T — . — —— i — — — ——— —— o — Ak

[JLE
FROM A4S =+ [

-

TO ASAZ (8) s

IMHz FROM
FREQUENCY
DIVIDER
AGJT

IMHz TO

N4

asaz(n  ©

BLOCKING
OSC. NPUT

+m=

NHPLIFIER

Section VII
Manual Changes

*+*42V T
ASAZ{9)

ABAS(B}

. ouTRUT TICK
" BLOCKING OSCILLATOR

gy,

o ,_fr:.:l_f' "

* A5A3{10)
AB44 (10)

NOTES

CAPACITANCE N PICOFARADS,
INDUCTANCE IN MICROHENRIES

www.valuetronics.com

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMELY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

UNLESS OTHERWISE INDICATED:
RESISTANCE W OHMS,

ASTERISK (%) WDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

A%

Ji-4

TO 81 CLOCK
MGVEMENT
> VIA FEED~
THRU PINS
ON CHASSIS

NOTE: EARLY MODEL
Figure 7-2. Digital Divider Assembly A5 (Option 01)

Power Supply and 1 PPS Output Board

Assembly A5A1
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Model 5051A

Part of Figure 7.3, LED Digital Clock Assembly A16

Al8 FRONT PANEL
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Model 5061A

" Hmdﬂhlﬂiﬂ
Part of Figure 74, LED Digital Clock Assembly A16
j _—
AlBAL
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Model 50614

Part of Figure 7-3. LED Digital Clock Assembiy A16

HO s

‘W
[

-
A,
-
—
s,
L3
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NOTE: EARLY MODEL

Figure 7-3
LED DIGITAL CLOCK ASSEMBLY A16

7-23
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SO814
WHT- RED-ORN
FROM LI

SO654"
WHT-BRN-ORN
FROM AZ(3)

Section VII
Manual Changes

_ AZ BOHZ LOG]C (05061-6116)_ NOTES 1,2 L - - - - L L _CCK DISPLAY [05061-6115) SERIES 1340 __ __ L
© /v OHE SHOT — |pps SIS : STANDEY 15Y
+12V M. W -+ k’ oMy . READ ]
: _ EREE-RUN . i
RS % I | . [—Q? - M.V, 75 i uz » . uic u3p U3E U3F
12K 5 /= DELAY —~ s iz FREQ As sz - SEGMENT o e £ T 5 2 10 14 15 ¥ 12
PULSE 210 ' — LA h 2,3 3 2l somz = T »
STRETCMER vea uks - 26 .- 03 s as 6|
—& — | .- . 2 . | i
| LeveL chaween [TTE LR | RE RS cA Ri0 19l SEGMENT b 3 3 14 3 r 3 14 ] $ia
5K — — a2 »
4 20K ° 0 560K b :
o . 1 . a | 1 | | | 1 | | ] ! !
RI' cs : 4 A0 AlEAA) 4 " a ——— L !
at 1 ha +5Y FROM AIBAIA GMENT e s e ) o
WASTER 1PPS |w 000 : ‘6 ez g . e oo I3 < s € £ 13 4 » 13 3 | ®» i3 {3 3 s |13 3 | s :
. . L : 1000 & i . .. :
e \ _ . | Lris £ s iy b2 . : w0 ey i0 o | 10 10 o |0 10 10 ‘-
10K “-\\{— ONE SHOT — I 3 5 - 1% +5¢ SEGMENT 4 1 Qe | 3% .. H
N 8 DISPLAY SV F e '\_1 a1 & osi 8 8| osz 8 8| os3 8 8 LEX 8 5 0S5 8 8f bse L
PG +12¥ : s4s S .l SEE SEE 3€E sef SEE I
THolo! » 8 s I | | 8 |» SEGMENT & . a o7l XLz 7l woEa |7 o onoes U7 o wete 4 LT NoE & LT 7 gi: I
+h2v p& | o L SEGMENT # { g ¥ ori2 2 2 2 2 z 2 2 2 2 2
RN : L3E. . _ 4 i
I T L2 . | + PP | i
. [ a SEGMENT [ : 1 ] 1 1] X 1 1 I 1 1 n :
oAU i . | _ . L 10 @ » _ i
a8 COUNTER® —, — 40 SENSE™ - o o we - .s :
: o o | - es) ral ms) me b ar} re b | i ; ; N— Hours | —— e MINUTES | ——— “— SECONDS | ———
l. @ 19.6v . ! Q‘: et WP N 2x1 x§ ¥ 2|<1 8 -|<: o7 » '3 3 & E i z
- i5 - 5 : ] ) ; s WPz
. | E F y
i N o ! e 17 Is s Do |u | ! & 3 A LY
SENSE o " P | ¥ , GND
" N 23 .
rizv O o MULTIFLEXED + |
+ ] . i T-SEGMENT 24 | |
S e DIGITS i
: SEE NOTE 5 2
Tzzw. 121 ; T ENABLE [~ -
- ) SEE NOTE 6 | |26 }
v 5 '
| \ 1)
$—w- b CLOCK ACCUMULATORY 1 |[B2
438 . CISPLAY DRIVER s ™
| | 0 18 l it 1 15 14 1
.I L I 3.9 -—& -- 6-18 & - o -5 13
fr — Sy —— S S S — —TTYE— T — —1 ‘:L R ‘ ‘ 3
- —C)
; I ] 15 o rJ NOTES
i :'MJMBER ! l 1] 1] TF 1. WHEN INSTALLED IM 50614, PREFIX CIR- § A COUNTER PLACED AT THIS POINT
CHATGE I [ . CUIT BOARD ASSEMBLY NUMBER WITH WILL COUNT 57 PULSES/SECOND.
I —iFFSy o— Al6 TO FORM COMPLETE ASSEMBLY THIS IS DUE TO A SWITCHING TRAN-
- __ Al BY _REGULATOR (0508 _ e HOLD —a CESIGNATION. IN 50654 USE PREFIX A19. SIENT. THE TRANSIENT 1S TOO NAR-
50614 - R . o it EXAMPLE: 50 Hz LOGIC ASSEMBLY IN ROW T TRIGGER THE CLOCK AGCU-
w. . . N .- L . . k 1 SOETA 1S ATBAZ, IN SOESA IT IS A19A2. MULATOR (A168A2U1), THUS THE DiS5-
"::J,;akl;;f f Li i 6 1 PLAY TIMING IS NOT AFFECTED.
T4l 200 : el GROUNDED . 2 o 2 REFEREMCE DESIGMATIONS WITHIN THIS
UNREGULATED D¢ o3 —f g - "rg ‘1.23235”"” FOWER THRL MTGr ASSEMBLY ARE ABBREVIATED. ADD At inimins
0654 ;- 8 =‘L+' ! SCREWS | [ ASSEMBLY NUMBER T ABBREVIATION
‘WHT -Bfty - RED| cr | FOR COMPLETE DESCRIPTICN, AFPROXIMATION OF DISPLAY AND
FROM A2(8) OIUF SEGMENT SWITCHING WAVEFORM, IN
' | 3, UMLESS OTHERWISE INDICATED: RESIS- SOME CASES THE SAME SEGMENT IS
A, SEMWSE 2 L TANCE 1IN OHMS, CAPACITANCE 1IN OFF N ALL DISPLAYS GIVING A
- - - I MICROFARADS: IMOUCTANCE 1M MICAG- STEAIGHT LINE WAVEFORM, WAVE-
HENRIES. FORMS WILL CHANGE EACH SECOND
WITH CLOGK RUNNING.
4 T-SEGMENT DISPLAY. TYPICAL D51 THRU
036, .
f
/g / °
1
L XC
MASTER 1 PPS | W La_
SOEM:
FROM ASAl +12V DC RED
AOESA:
FROM BB

COMMON _BLK

www.valuetronics.com

NOTE: EARLY MODEL

Figure 7-3. LED Digital Clock Assembiy A16
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Model S061A
Manual Changes

Figure 7-4, Operational Amplifier Assembly A8

Chr3 CR4 JUMPER WIRE CRZ? 2 R J2

I i

AMPL CcR1 €1 R2

_ AN OPERATIONAL AMPLIFIER ASSEUMLY isoeevel) lm MY

.
| -1
T _ . MEk OPCARTIONAL ANPLIFIER PO BOARD ASSEWELY |0M04-82580 (mry 8 |
' : - TR T e ——
| | FRCE (T
L o | e SNT R T
: . Bl wiEs i & = TO_ANI]
- |
|
| T -
— —t F—% & ;pl—-— < A Hllf
L | i ; LB b
Fa -
: "‘f"":':"l'! T ! i Y
| | [
1 4 % 5 1]
| ; = e
| : -
| e |
1 e L
I | |
| N s '
, 7 i | e = 3 D=5 R e
“ T &y a 1 " i i L8 L meld
L P =
= o Bl - L0 Iy .
Bl Rib I W f
FRAUS FHALE 1
Lo Camm—— = - e — S |
kdIn Tl nE |

o
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Muodel H0G1A
Maonunl Changos

Figure 7-5. Top Operating Controls

CLOCK SET 5TOFP switch (Option 00 only)
[gital clock is stopped when switch |s depressed,
starts when released.

CLOCK SET FAST switch (Option 001 only)
Ihgial clock second hand is accelersted when
switch B depresied, resumes normil operation
when released.

Clock SYNC switch (Option 001 only): Synch-
ronizes 5061 A Digiial Clock with d@n external
clock when depressed, clock remains synchronized
when released

Clock TIME DELAY switeh (Option 001 only):
selects nme delay betweer an external meference

A= =

pulse and the mtémal | pulse-persecond clock
pilse. Adjustable in decade steps {rom | Us io

| sec

-1 uSEC TIME DELAY conirol (Option 001
only): Allows continuous sdjustment of clock
pulse deloy over any | psec ranpge

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

OVEN-OFF-0N switch: Switch for cesium beam
tube oven. Used in ON position.

AC Amplifier GAIN switch: Selects HI or LO gain
of ampiifier,

7-26
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Model S061A

Manual Changes

Figure 7-6. Front-Panel Controls

17

16

——

ALARM light: Normally off to indicate:

2, The multiphed gquariz covsial sclllator fre
quency {4 frequency-locked Lo the cenler maximum
of cesium resonance;

b the instrument i correctly frequency-locked
and heam tube current s satisfaciony:

¢ the quartz crystal oscillitor de correction
voltage is less than the dynamic limit of £5.0 Vide

CONTINUOUS OPERATION light! Normally on to
indicate that cirewits are functioning properly and
imstrisment is operating &5 a primary frequency
standard,

OUTPUTS - 5 MHz, | MHz, 100 kHz: BNC jucks
puralleled with rear-panel sutputs to provide these
standard frequencies, Output lovel 15 1 volt rms
{ minimum) into 50 ohm load.

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

MOD ON-OFF switch: Controls 137 He modulis-
lHon of microwave freguency applied to beam tube,
Mormally ON.

TIME CONSTANT switch: Controls instrument
loop time constant. Set to SHORT for normal
operation, Use Long position for best ghort-term
stability when operating n 2 controlled environ-
menl For time constant values see Tahble |-,

LOOP GAIN control: Adjusts ac amplifier gain,

BEAM | METER adjust: Adjusis for on-scale meter
reading.

'l

14

15 871812 1

i

16,
14

5 134

3 10 318 3 4

MODE switch: Controls the mode of operation,
Normully st 10 OPER,

C FIELD control; Provides minor adjustment of
the magnetic field inside the beam tube frequency
Resoliljon is 3 X Il}‘]“,.'minur division

050 FREQUENCY controls: COARSE control
provides orystal oscillitod frequency adjustment of
=500 parts in 109, Use only COARSE control to
correct oscillator frequency with Trequency-locked
operution, Fine cantrol X110 provides adjust-
ment runge of S00 parts in 10°10, Set control to
250 for frequency-locked operation with beam
tube,

LOGIC ERESET switeh: Push to enahle CON-
TINUOUS OPERATION light after power interrup-
tion, repalr, or adjustment.

ZEEMAN MOD INPUT: Apply Zeeman ltequency
at this BNC juck during C Field adjustment |see
Table 3-3),

DIVIDER MODE switch: Allows dividers 10 be
operaled in one of two modes; AUTO START ar
START. To manually starl the dividers the switch
should b momenianly =t to START, ithen
released,

| PPS jack (Option 001 only): Provides 10 wolt,
20 ps, | pps into 50 ohms from dightal clock,

24-Hour Degital Clock {Option 001 anly).

BATTERY light (Cption 002 only): Normally off,
Flashes when 5061A is drawing power from
imternal battery. On when battery s being fast
charged.

5 MHz FILTER: Access hole for adjusting 5 MH:
crystal filter,

www.valuetronics.com
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NOTE: EARLY MODEL

Figure 7-7
BLOCK DIAGRAM
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Model H061A

1V /em, 0.1 ps/em o L5V /em, 0.1 us/em IV /em, 01 wsiem
500 Term. al scope B} Term. at srope
o 0.5/cm, 0.1 us/cm nw em, 0,08 u8/em 0.5V em, 0.2 ms/em
q'\-nl.h tirne acale (366 at JIT (34

@ 2V/em 02ma/em @ 2V /cm, 5 ma/cm 0SC 5V/em, § ma/em
at J16 (6-T) FREQ X10-10 set to 300, MODE to LOOP OPEN
MODE to LOGOP OPFEN OBC FREQ X10-0 at 300

””'I.!{'}’]'h;..l |

VUV Y 1"I.J.l"'

1V/em, & ms/cm
MODE to LOOP OPEN
05C FREGQ X108 at 300

e 0.2V /em. 5 ma/em o 0.02Y /em, 2 ms/om

0 &V /em, 2 me/om o 006V 7 em, 5 mesem .o 0,05Y /em, 2 ma/cm
MODE to LOOPF OPEN

O5C on cesium peak

Ozcilloscope: DC coupled.
BO61A: Normel operntion unless noted.
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Manual Changes
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Model G061A
Manual Changes

Figure 7-8. Top Internal and Front Panel Views
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Model S061A

Part of Figure 7-8. Bottom Internal and Rear Views (Continued)
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Figure 7-10
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SECTION VIl
CIRCUIT DIAGRAMS

8-1. GENERAL

8-2, This section contains the block, wiring, schematic,
waveforms, and component location diagrams for the
Model 5061A including Time Standard Option 001 and
Standby Power Supply Option 002,

8-3. REFERENCE DESIGNATORS

8-4, The reference designation system used for identifying
assemblies and components is illustrated in Figure §-1. The
Reference Designation Index on each 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,

www.valuetronics.com
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Model 5061A
Circuit Diagrams

Figure 8-1, Schematic Diagram Notes

l
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CIRCUIT COMMON GROUND
TEST FOINT

R REAR OF WAFER

[F=FRONT}
"AND' GATE
YOR” GATE
1
(2-1/2) TERMINAL LOCATION (23]

(VIEWED FROM FRONT}

WAVEFORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

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

o

Al RECTIFIER ASSY

12 mounred on Recirfrer -
Assembls 425 | Assemily e m o200
Numbers indicate Farf of 425 I
Fiox of §2 \I X
» Jz WHT -ORN-GY
[T Tia ]:
1
| ! ¢t
i ]
5 : L
3 BLK
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Assembly Assembiy (tocludes 42541 fused ro docyment
Number Name Assembly) changes}
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I o Asyembiv 425
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TO
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of Pl on

l from f3fo Pin 6
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I
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Madel 5061A

1V /em, 0.1 jas/em @ 005V/em. 01 pavem © Viem 0lusem
& Term. at scope 500 Term. at scope
05 em, 0.1 ue/cm o 1.2V/em, 005 us/em {115V /cm, 0.2 ms/cm
Synth. time scale 0306 at J17T (34}

2V/em, 0.2 ms/em o0 mV/ em, 5 medem OSC o 5V em, b ms/em
at J16(6:7) FREQR X10-10 set to 30{. MODE to LOOP OPEN

MODE to LOOP OFEN OS0 FREQ X10-10 at 300
l|||' ,m'ilillll
| | ni |
VUV i

\

LV e, i maiom 0 02V em, 5 ma‘em o 002V em, 2 msiem
MODE to LOOP OFEN

0OSC FREQ X10-10 at 300

o 5V /om, 2 ms/cm 0 005V /om, 5 medom @ 0,05V cm, 2 ma'cm
MODE o LOOP OPEN
0S8 on cesium peak
(acilloscope: DIC conpled.

S081A: Normal operation unless noted.
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Model H06LA
Circuit THagrams

Figure B4, Front Panel and Top Internal Views

www,.valuetronics.com




Figure 8-5
WIRING DIAGRAM
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' Maodel 5081A

Figure B-4. Rear Panel and Bottom Internal Views
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Model 5061A
Circuit Dingrams

o Q3ec), Seape syne from negutive alope at TPL.
H = 0.2 usec/div, V = 1V /div pulse on rijght
is first pulse into divider after presst (A + 10,

. 1C812). Scope internal synr on negative slope.
Output of preset divider casin with 105012
shoried to chassin. H = 0.2 ma/div, V =1V /div.

. IC4010L Normal operation.
H =06 psecsdiv, ¥ = 1V /div

@ ¢35 1V 1T not operating
H = 1 ysee/div, V = 1V/div

PR [ [

FNENNNFNNNNNE

. Qs =02 usscdiv, V = 1V div input pulses
to divider with input gate disabled (RS or
IC12) shorted to chassia),

. Strobe line @ [C4T). Narmal apperation.
H =05 geec/div, V= 1¥/div

° TP1. Normal operation.
H = 0.5 psec/div, V = 1V /div,

o IC3:8), Normal operation.
H =01 paee/div, V = 1V/div:
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Figure 8-8
SYNTHESIZER ASSEMBLY A1l
DIGITAL SECTION
8-9
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Model 5061A

Figure B-7. Synthesizer Assembly Al, Component Locator
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PART OF Al SYNTHESIZER ASSEMBLY (0506)-608THNOTE D sEmIs 17244

PART OF AlAl §YNTHESIZER P.C. BOARD ASSEMBLY 0506i- sosa} SERIES IT24A
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FOR PROPER SE ECTION
SEE OMAAGRAPH 5-53A




ASSEMBLY (05061-608THNOTE 1) SERIES 17244

Section VII
Circuit Diagrams

% " O |
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TT WMUST BE THECKED
FOR PROPER SELECTION
SEE PARAGRAPH %5=3534
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Figure 8-8. Synthesizer Assembly Al
Digital Section
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Figure 8-9
SYNTHESIZER ASSEMBLY A1
PHASE LOCKED OSCILLATOR SECTION

8-11
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Model 5061A

"
a W iom, L oundem
o pV/om, 0.1 us/cm
IV /iem, 2 us/em
Phase loop locked
e
pELA: Normal operation unless noted.

@ PN fom, U5 ue/ om

o IV./em, 0,1 us/em
AlY] disconnected

0.6V /em, 2 mas'cm
Fhase loop not locked

@ 1viem nipsiem

@ 5% /o, B ps/em

° 2V /em, 0.1 us/em
AlY disconnected

@ o5viem, 0.1 ussem

Ogetiloscpe: DC coupled
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Section VIII
Cireuit Diagrams

PART OF Al SYNTHESIZER ASSEMBLY (05061 - 5087} (NOTE () 17244
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Figure 8-9. Synthesizer Assembly Al
Phase Locked Oscillator Section
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Figure 8-10
BATTERY CHARGER ASSEMBLY A2
OPTION 02

8-13
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Model 50614

NOTES

|. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED ADD
ASSEMBLY MUMSER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

& PROTECTIVE RELAY Wi OPENE W
EIH.IFDEM VOLTAGE DECREASES BELDW

wrFErEnCE DESiumm mes

ND
PREFI oz an
an
c& El=18
: CRi-32
Ds3 Fi
(e =1
Hi
=1] Gi-28
Rl -84
s SCRI,E
TPi-6
=0 -B-d

© 2V/em, 2 sec/em

5061A: 15K0 resistur connecled between
A2TP] and A2TP2. External power
discomnected BATTERY light on or

flashing,
Oseilleseope: DC coupled
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A2 BATTERY CHARGER ASSEMBLY (05061-6019) OPTION 02 (NOTE () SERIES 1724

- 6| K| {NOTE 4)
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w22 iwOTE 1) SERIES IT24

Section VIII

Circuit Diagrams
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Figure 8-10. Battery Charger Assembly A2

Option 02
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Figure 8-11
MULTIPLIER ASSEMBLY A3

8-15
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Model 5061A

o LMV iem, 2 msScm
[Mscommect AJPH

e DOGY fem, 0.1 usfem

o 2V em, 0.1 s/ om

© viem 00 pssem

5061A Normal operation unless noted,
Oseillsseope: DC coupled.
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_PC. BOARD ASSEMBLY rc5060-6106) SERIES I640A)

Section VIII
Circuit Diagrams
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Figure 8-11. Multiplier Assembly A3
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Figure 8-12
HARMONIC GENERATOR ASSEMBLY A4
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A4 HARMONIC GENERATOR ASSEMBLY {05060-6029)(NOTE 1) SERIES 12204
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SERIES 12204
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Figure 8-13

DIGITAL DIVIDER ASSEMBLY A5 (OPTION 01}
SWITCH CIRCUIT BOARD ASSEMBLY AbA4
INTERCONNECTION BOARD ABAS
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Section VIIL
Circuit Diagrams
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Figure 8-14

DIGITAL DIVIDER ASSEMBLY A5 {OPTION 01)
POWER SUPPLY AND 1PPS OUTPUT BOARD A5A1
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Section VIII
Circuit Diagrams
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Muodel S061A
Circwit THagrams
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Figure §-15
DIGITAL DIVIDER ASSEMBLY A5 {OPTION 01)

MASTER CLOCK BOARD ASSEMBLY A5A2
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* Circuit Diagrams
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Model BO61A
Circuit Thagrams
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Figure 8-16
DIGITAL DIVIDER ASSEMBLY A5 (OPTION 01)
PRESET CLOCK BOARD ASSEMBLY AbA3
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Figure 8-18
AC AMPLIFIER ASSEMBLY A7
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Figure 8-18. AC Amplifier Assembly A7
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Figure 8-19
PHASE DETECTOR ASSEMBLY A8
8-33
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Model S061A

@ o5viam 2 mwem ® v 2mvem

. 5V /em, £ mascm ° BV /em, 2 maem

0.005Y /em, 2 ms/cm

° 0,05V /em, 2 ms/em

. 0,006V /em, 5 ma/om
No e error input at ARJS

Oscilloscope: DT coupled.
H061A: Narmal operation unless noted,
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Section VII
Circuit Diagrams
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Figure 8-20
OPERATIONAL AMPLIFIER ASSEMBLY A9
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Section VIII
Circuit Diagrams
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Figure 8-20. Operational Amplifier Assembly A9
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Figure §8-21
OSCILLATOR ASSEMBLY A10
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Figure 8-22
OSCILLATOR ASSEMBLY A10

AC CONTROLLER ASSEMBLY A10A1
POWER AMPLIFIER ASSEMBLY A10A3
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Figure 8-23

OSCILLATOR ASSEMBLY A10
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AGC ASSEMBLY A10A2A2

8-41
www.valuetronics.com



PART OF AIQ OS(

- —— — — -
| r-—---- - - - - --—"—-—"-"=-""-""-"""="-"""="-""=""=""="=""~“‘""="”"7/-
| [ r-"-—"=-"-""=-"=-"=-"=-"=-"=—"=-"=-=—-™—"="="-"=-—"="™="====""-"
| | | AIGA2AT SMHz OSCILLATOR ASSEMBLY (00105-6005){NOTE 1)

I I
I ,
1 :
S _?-m;@ _alg &
> VA Y
w5y 5286) Lj!
FROM 1 I ng?)our J‘ca

AKAZAZ < | ,I.owr

WHT- f

o | (O [ue] |

" EFC* 12 E)i l R4 R4
R3¢, 1 o NN o JoK a '.'95
EDK,bcw 7’ b
T ia |
= OtisE .
SRl SR2 C
1 900 115K
Pyl It

/ W T
i I Tsooom-‘ '
I ([
I |
I o
I [
I (.
S @
*&V i
- ?
| (.
] e |
I | g 300 T
] | I 1
: : : o cr2 |
RE + 0JiF
I [ 290 - _oggur
I I _
| - - __ _ __ _
| | | - +5V BIAS
| | e e o
S .
b S - |
| |
NOTES REFERENCE DESIGNATIONS | :
I REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD pﬂNgonx Ale ADARAI AARAZ | |
ASSEMBLY MUMBER TO ABBREVIATION |
FOR COMPLETE DESCRIPTION. cL3, ci-12 ci-16 !
2. UNLESS OTHERWISE INDICATED: 5-8 CRY CRI-4 |
RESISTANCE (N OMMS; a2 |
CAPACITANCE IN PICOFARADS ; LL2 lall-3 oz | |
INDUCTANCE IN MICROHENRIES RI-3 R1-a & . oz, |
3. ASTERISK (3) NDICATES SELECTED T1,2
COMPONENT, AVERAGE VALUES SHOWN TPI L -

www.valuetronics.com




PART OF AlQ OSCILLATOR ASSEMBLY {00105-6013)

OUTER CAN
FOoaM
OVEN
— N
AIQOA2A1 SMHz OSCILLATOR ASSEMBLY (00105-6005){NOTE () p ALO A2y

I —— — - e — .- — - SHIELD -— - —

| R EEREN " | Py

! | - Cob $ 5

l /3 t RS o : | | I ]

o . o ST, I T
€5 R l
A AT . *
Tsbhoue o R bl L g e k
[ o : | OILF * 3
e cw Ch TS
R4 R4 L : ] A3 < .
oK 10K Lo | | Kk 1@
MG | 1 A — ]
nggour ! ica S DT lw | !
OVIF 25 ARSI 2%
| _ : : Fo|
e Qi

! O %'\ ' R ! ol 2N34T8

| e o : } ¥

| T S L

. . }
! ! Ao
I : . I

I g .

I oV :{ : | c3 < R8

| ~ | orur 3 5900

| | &£ : | 2ok |

e ST | e

| ! s 1 | ! TPI 1060

\ S I ) e e TP
L3

| S | ~8 7V 1:'.‘3

] o L R! '-

12
| e | 3300 ﬁ\,
| _ o I _ . +6V BUAS
. ) +

| . | CRI _

| L o . T | ) &v ASUF

| — AGC ] |

] - +5Y EI.AS [

e e — - +.__A7
————————————————————————————— | !
____________________________ Sl

TN R
Col ]
S REFERENCE DESIGNATIONS | : l 1 :
My dalily i o a0 aos28 | aoszaz I - -
YO ABBREVIATION | |}
FAPTION. cL3, ci-12 Cl=16 f)
MOICATED: 5-8 CRI CRI-4 [
-s; 2 | - e _—_— —— -
ICOFARADS L,2 |a|l-3 vz ; L
ICROHENRIES RI-3 RI-4 RI-6 RI-17 ] T T T T T T T T T T T T T Tt
YES SELECTED TI,2
£ VALUES SHOWN TEI e e e e e e e e — —

www.valuetronics.com



Section VI
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Figure 8-24
OSCILLATOR ASSEMBLY A10
POWER AMPLIFIER ASSEMBLY A10A3
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Section VIO
Cireuit Diagrams

A0 OSCILLATOR ASSEMBLY (00i05-6013)
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Figure 8-24, Oscillator Assembly Al0
Power Amplifier Assembly A10A3
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Modal S061A
Circuit Diagrams

. A 5V/em, 0.2 ma/cm
8 OVEN on full

o C 5V/cm, 0.2 ms/em
8 OVEN normal

o 10%/em; 0.1 m&‘em

o B 5V/em, 0.2 ms/em
C5 OVEN off

o 5V/em, 0.1 ma/em

o 10 /cm, (.1 ms/cm

Owcilloscope: DC coupled
5061A: CS OVEN set to NORM

B-44 .
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Figure 8-25
CESIUM OVEN CONTROLLER ASSEMBLY A11
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Model S061A
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AL CESIUM OVEN CONTROLLER ASSEMBLY 105061 -6009)(NOTE 1) SERIES /8084
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Section VIII
Circuit Diagrams

NOTES

I. REFERENCE DESIGNATIONS WITHIN THIS
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Figure 8-25. Cesium Oven Controller Assembly All
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Figure 8-26
BUFFER AMPLIFIER ASSEMBLY A13
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Al3 BUFFER AMPLIFIER ASSEMBLY (05061-60301{NOTE !) SERIES 12484

| — -
| B
| I T
| N
| £Rl0 | $Ro2
¢ 200 260 S5
!
t
I ] ’ Cc? Q3 Vsl
| e
: ' +EV AMPLIFIER
R3 ¢z
i I o
- ANPLIFIER
3 R20
| = 35 %
I _ _ ¥
| | _ OWF  2oia
| | 22.f
I _
VYR : 199
RED 4 €I )
A4T(43) & oo . Lo
! [ £3300 350
1 -
| L o o4
| Al > OlsF
I
(.
|
|
}
! i | 356 " 30
I f 25 QlpF
I
: . +I6V|
C . R4 c3 Q2
INPUY FROM \'2_\ L . 2 oF |- t84-0005
MUIigEI‘.IER 7 - : € _ ISOLATION
I
| I ¥
| | R3¢ OWF  Lmis
1000 22.]
| :
I .
L oo e e o e e e e e —

www.valuetronics.com



ITE | SERIES 12484

_________________ —_
O%1-6107) SERIES 12404 |
I
|
JI/I SMHz INPUT TO
¢ snnruesnzsa
Sk
rs |
—_— |
a3 Vosd I
B8-0005 |
WTPUT
WLIFER I
n I
LI 7% |
2 |
|
]
|
I
I
|
|
I
|
!
|
I
I [5mHz] TO
,[, FRONT PANEL
i P S 10
£ f 6-?—- REAR PANEL
Ci3 cRe R2S
—- zf:w Ve v "I'*z"y - TO MI7(15)
WHT-
- 29 | e & TVe. BN
J;.omr | o
I
|
R2| |
82
|
|
» (4
|
-- - I
________ — e

www.valuetronics.com

|3

Section VI
Circuit Diagrams

NOTES

REFEREMCE DESIGMATIONS WITHIN THIS
ASSEMBLY ARE ABSREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FDOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE iN OHMS,
CAPACITANCE IN PICOFARADS;
INDUCTANCE N MICROHENRIES

ASTERISK (#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

A3 a13al
cl,z cl-14
CRI,2
J-4
LI
Q1-4
RI3
T2
R2 NOT USED

0506(=D-254

Figure §-26. Buffer Amplifier Assembly Al3
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Figure 8-27
LOGIC ASSEMBLY A14
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|

i

[ Model 5061A
l

J

I

NOTES

REFERENCE DESIGNATIONS WITH-
IN THIS ABSEMBLY ARE ABBREVI-
ATED, ADD ASSEMEBLY NUMBER TO
ABBRAEVIATION FOR COMPLETE
DESCRIPTION.

UMLESS OTHERWISE INDICATED,

AESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

ASTERISK *) INDICATES SELEC-
TED COMPONENT, AVERAGE
VALLUES SHOWN.

REFERENCE DESIGNATIONS

NO PREFIX A4
D&, 2 C1=23
CR1—20
57 Q1—24
R1—=70
SCR1

2V /em, 2 muyom

0.5¥ /em, 2 ma‘em

Oscilloscope: DC coupled.
S061A: Normal Operation.
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_ A4 LOGIC ASS_Eh_ﬂBLY (05061-6016) (NOTE 1) SERIES 12444
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$ -£2 6 {NOTE 1) SERIES 12444 -

Section VIII
Circuit Diagrams
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Figure 8-27, Logic Assembly Al4
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Figure 8-28
POWER REGULATOR ASSEMBLY A15
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Model 50614
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YEGULATOR/ELECTRON MULTIPLIER REGULATOR ASSEMBLY (0506t-6099 ) (NOTE 1) SERIES 12044

Section VIII
Circuit Diagrams
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Model 5061A
Circuit Hagrams

Part of Figure 8-29

Clock Display Assembly A8 Side View

www,valuetronics.com

3



Figure 8-29
CLOCK DISPLAY ASSEMBLY A16
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Model H061A

. Clock Display Assembly A16A2 Display Board Component Locator
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Figure 8-30
TERMINAL BOARD ASSEMBLY A17

8-56
www.valuetronics.com



Mode] 5061A

www.valuetronics.com



e LU 1 g 15 OL »

NOY

2SIy WOYa
Q7314 5§ (w19 OL

A¥3LLYE| VIS OL
{12Y NOMY

Alddns| (2)vis 0L

JOWLNOD]  (BIVIS 0L

(E)2rEw WOBL
IGOW (9835 OL

03 3] el oL
onzv WoY3
AY31iv@] €S Od
NI as oL

(W10 WOYJ

[zaWs] (sdvis oL
(30} €IV WOud

0nW]  vis 04

(013} vvy Woud
HANONVH(  (onvis o1

(S1vIv Wodd

[ZHe] v oL
(274) 9% WOY4
66 (envis o1
{£73) 9v WoNd

L J0UIRG] 20 01

(6)1206Y WO
[3oom]czii's) e2s o

e

A -V18- LHM

LETY

EEN

OIA- 33y~ LHM

OIA-Q3Y-1HM

A7 TERMINAL BOA

A9 -03Y-1HM

TIA-NHO- LHM

NY3 - LHM

NLG- LHM

A9 -0IA-1HM

AD = 0IA-LHM

g

na

OlA-NYO-LHM

OlA~NYO-LHM

18-13A4-LHM

719 =130~1HM

Oth=0718-1HM

OlA-Ma-1HMm

—

NQTES
REFERENCE DESIGNATIONS WITHIN THiS
ASSEMBLY ARE ABBREVIATED. ADD

ASSEMBLY NUMBER TD ABBREVIATION

FOR COMPLETE DESCRIFTION,
2. UNLESS OTHERW!SE INDICATED:

RESISTANCE N DHMS,

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

www.valuetronics.com



4 WHT-BLU-VID - TO S18021

WHT-YEL-BLU FROM A6 (FL2)

WNT-YEL-BLU _ ro-siaqny  [mwez] )

WHT-ORN=-VYI0

FROM AI4(5)
WHT-QRN-VIO ZND
TO SIAU0) |02l o
gLy FROM A4{CI0)
w o™ - LY 70 sla  [WLT
O C T pX - -
gg ::IE ggga WHY VIO~ GY FROM A3 {C2}
m Mm mm
3 v Oz -V -
gg "_"’,w %EE% WHT-VIQ - GY TO SIALS) @
3% %3 ngel WHT -BRN
gg ME :‘ggﬁ > FROM AJO{M)
a5 T, mDr2e © WHT - BRN
E» gm v g - O Sig
H gi £185 o OVEN
—1 m—
$, 22 éagg ORN T0 053 [BATTERY
p - [ |
ﬁg A R ORN FROM A2110)
ed 7 BRI oY
§o 3= TG Ji8is) [L.F co
= z 7 [
z O # TO $28(6) MODE
FROM A9J2(3)

WHT-QRN-YEL

+« TO SIA(9]  |CONTROL

WHT-RED-8Y _ 10 siat2) [S0PPLY
r
~ WHY-RED-VIO  rrom a2(1)
m
2 WHT-RED-MIO __ 15 siaqy  [BATTERY
g .
z YEL + TO H64) [C FIELD
- e FROM AIS(7)
Bt WHT-BLU - &Y
2| o 58 !
x ,
o FROM AIB{3) ‘_l
- 82 : WHT -ORN CONTINUOUS
L7 |24 A TO D3I | Gperation
AT 5 ;g l;lg:l : FROM Aid{g}
F=3 g
4 v WHT-VIO
& 3 - TO DS2 ans, [CFED
om
2 | FROM Al401) 7O Ai7(3%)
¥ WHT-ORN-GY
2 . TO S7(2)
& | RESET
= FROM AI4{7)
Zl
g! WHT-YEL-GY
m . LOGIC
B To s7ny |LOSIC
FROM A4 (6) -
WHT-RED -YEL
w TO R8 [C FIELD
| FROM AIS {I6)
L7
o WHT-GRN-BLU
T i e TO SIA (5] CS OVEN
www.valuetronics.com ! FROM AllJI(2)




Section II1

Circuit Diagrams
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Figure 8-31
+3500 VDC POWER SUPPLY ASSEMBLY A18
-2500 VDC POWER SUPPLY ASSEMBLY A19
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Section VIII
Circuit Diagrams
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BEAM I: NORMAL
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Go to step B, CONT.

T Table 5-4 meter
Check CON- OFF corre!
TINUOUS & stop
|_0PERAT10N Observe CONTROL
light ON  on meter & turn
Alarm Light oFF COARSE QSC, M
eter
adjust 1/8 turn. res
Meter should im n‘::
respond & reach slowl
ON new reading in 4 y
to 7 sec,
Recheck ALARM Observe CONTROL
light. If off, on meter & turn
— >15—wait 30 sec & COARSE OSC adjust
press LOGIC 1/8 turn CONTROL meter
RESET buttonq_.l moves 4 Corres,
amount Check
TURN ON channe
. contro
BEAM I normal.. Check 2nd HAR-_. s Ad9st LOOF GATY Logic
tunes QK MONIC on meter meter of 40
OFF Troubleshoot
— "0"= Check MOD switch —| - Phase Detector
ON Agsy A8
NO
Check Phase De-
tector mod outpat
at A8J5 should be Check Beam Tube Check
80 to 300 mV p-p, output at A7P1 CONnnNe¢
YES for 274 Hz 10 mV |—A3J5 d
or groeater {Fig. No shoot
8-2 ). Note: in Mul
de couple oscil- YES
loscope and be
sure BEAM [ gl:l:ucll:
1s peaked. (Figur
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Go to step B, CONTROL on 2
[ Table 54 meter moves a
Check CON- OFF corres. amount System OK f
TINUOUS & stops 3
3§hE1RATION ON Observe CONTROL :
on meter & turn
Alarm Light OFF COARSE OSC. ' !
adjust 1/8 tarn, Meter does not
Meter should ;'espond, pegs Voltage change
mmed. or moves from approx,
respond & reach slowly to full scale
ON new reading in 4 ¥ Set MODE switch +1.8V to -1.61
to 7 sec. to LOOP OPEN;
peak BEAM I
Recheck ALARM Observe CONTROL with OSC COARSE
].ight. If off, on meter & turn e control. Measure
= >15~= wait 30 sec & COARSE 08C adjust de voltage at A8J1
press LOGIC 1/8 turn CONTROL meter while moving OSC
RESET buttc:m(.._I moves a Corres. %x10-10 control
amount Check fundamental fyom 200 to 300.
TURN ON channel & light Vo:tag: does
j n not change
Ree, Adjust LOOP GAIN P homy A4
ter 1 <15~ for 2nd HARMONIC ]
meter of 40 ‘
OFF Troubleshoot ‘
~—"0"= Check MOD switch —-I Phase Detector !
ON N Assy A8 !
NO
Check Phase De-
tector mod output
at A8J5 should be Check Beam Tube Check cabling and
80 to 300 mV p-p. output at ATP1 connections between
YES for 274 Hz 10 mV A8J5 & A3J1. Trouble-
or greater (Fig. o Shoot phase mod. ckt
8-2 o ). Note: in Mult. Assy AS.
Troubleshoot AC

de couple oscil-
loscope and be
sure BEAM |

is peaked.
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OAmpliiier Assy AT
Check signal at A7J2, N
Should be 274 Hz =—r—|

(Figure 8-2 0). YES
Check cabling between

AT & Al4 assemblies.
Troubleshoot 2nd Harm,
Ampl, on Al4 Agsy,



Section VII
Circuit Diagrams

Set MODE switch
to LOOP OPEN
& back to OPER.

Check Op. Ampl,

Adjust 0o5C x10-10 ) Voliage does not Assy A9, Check C2
— System OK for approx. +2 Vdc  ~ * 10V or no change change or goes & cg_ Check AB to
at A8J1, Check voltage to £10V immed, A9 cable.
at Control jack on
rear panel after setting
MODE switch to OPER.
Voltage changes Voltage changing
from approx.
: MODE switch +1.6V to -1.6V
X Voltage slowly Check cable —Replace Osc.
l:)gEI?A%PFN, moves to £10V Y}li:;'. between A9 & A10 OK : .Esy st
th OSC COARSE NO
strol. Measure
L__Check CONTROL
‘vlglzﬁ:i:; %%ICI meter circuit
0-10 control
mm 200 to 300. Voltage does Troubleshoot AC
not change Ampl. Assy AT
Leave 0SC X10-10 No signal
control set to
< 300 & check
waveform at Signal similar
ATI6 to Figure s-zo
| Troubleshoot Phasge
Detector Assy A8
Troubleshoot AC

OAmplifier Assy AT

YES
Check cabling between
A7 & Al4 assemblies,
Troubleshoot 2nd Harm.
Ampl, on Al4 Assy,

Beam I: Normal
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BEAM I: HIGH
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Check electron
mult. Irolta.ge
at A19(3) should
EgEﬁ]:'l;ttec;‘opegs_“_ be voltage indi-
cated on beam
tube decal +«
10, 000 (=, 25V)
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Remove AC-DC o
power from instru-
ment. Remove beam
tube plug P16. Meas.
thermister resistance
__between Pin 9 &

approx. value indi-
cated on beam tube
decal. Replace P16
& reconnect ac
power,

correct

5%

off

Adjust voltage Para,
5-186. If voltage
won't adjust, trouble-

| shoot electron

ground. Should be

Resistance
correct

Resistance
incorrect

Resistance
=0or e

OK

Chec

mete
Tem
—>1—& ob
mete
posii
il ne
Rem
Meas. Vp -Vy mea:
_ sista
Vb Pins
Para. 5-164 shou
.250
Troubleshoot
cesium oven | <1
control ckt, &
interconnecting
cables
Check J16 or
P16 for short OK —=Repl
or open bhean

Check connections

between 415 &

mult. regulator ckt,
on AlD Assy & elec-
tron muit, return

line from beam tube.

Al9 agsemblies



Remove AC-DC o
power from instru-
ment. Remove beam
tube plug P16. Meas.
thermister resistance

_between Pin 9 &
ground. Should be
approx, value indi-
cated on beam tube
decal. Replace P16
& reconnect ac

power,

ct

i

Adjust voltage Para.

5-186, If voltage

won't adjust, trouble-
. shoot electron

Resistance
correct

Resistance
incorrect

Resistance
=0 or oo

OK

mult. regulator ckt.
on Al5 Assy & elec-
tron mult. return

line from heam tube.

www.valuetronics.com

Check BEAM 1

meter zero by

removing ATP1
—=>1—2& observing
meter in BEAM 1
position, Adjust
if necessary.

Section VIII
Circuit Diagrams

Reset LOOP GAIN
& BEAM I meter
Para, 5-195 & 5-196

Check wiring of J17—
OK
Resistance
incorrect
Remoave J17 &
Meas. Vp - Vy measure re-
—v = sistance between
b Pins 1 & 3,
Para, 5-164 should be approx
. 250hms
Trovubleshoot Resistance
cesium oven <1 correct
control ckt, &
e orconnecting Check P17 & J17,
_check continuity

between P17 &

Assy AT
Check J16 or OK
P16 for short QK —=Replace cesium
Or open beam tube
Check connections
between A15 & QK Replace A19 Assy
Al9 assemblies

Beam I: High
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8EAM |: LOW
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Remove ac & de
power from 5061A;
remove Plug P16 ;
raeasure thermistor
resistance between
Pin 9 & grd; should
be approx value in-
Yes dicated on beam tube
decal; replace P16

Check CS OVEN
metering circuit

Yes

No

Check volt- & reconnect power,
age at A15 Troubleshoot oven
Check de (4}; should control ckts, & in-
Xcil;aﬁf at  be >|17' V. xo terconnecting cables
] Yes Troubleshoot ion
Should he
.6 to 4V. — pump current Replace A1D
Nlo monitor on A15
Check pwr Yes
connection— OK~— Replace A18 Check de pwr to A10 —
<10/>40  t0AE No No
LCheck wiring &
Check Connect 502 load Yes power supply
CS OVEN to AI0J3. Check
meter ac voltage across Connect 506 load Check A3 to Al13
load | » to A2J3. Measure cable, Troubleshoot
BEAM I < 38/>45 ac voltage across huffer amplifier A13.
to low <5 Check 5 MHz load; should be Yes
0-10 10-40 meter {no similar too *—_|
load) 35 /45 No
I Check ION Troubleshoot A3 Check A10 to A$ cable.
PUMP 1 meter > 45/<35 Check A3 output at Troubleshoot 5 MHz
15 g}}ﬁ, 3?&2‘505‘12‘;’2“1’3; >4.3V/< 3.5V isolation ampl. ckt in A3.
meter Use RF Voltmeter.
35/;!5 3.5V|/4.3V
Check +3500V Remove Check A3 to A4 Check cable ok Return to HP
line for leakage AdPZ, — cable. Troubleshoot con. A3& Ad for repair {Par. 5-67)
Check No Cynthesizer Assy Al
;fmA 4p2° . BEAM T
should be Perform LF coil ~Teturns to _ poyine Ad—Will not retune ——retur
>3 rms check (para, 5-163) | normalor
ok ) Yes ; : above (par
Observe BEAM I
meter Troubleshoot beam current
metering & ampl. circuits.
<Normal Meas
E;’galﬁgz 22‘:&223 . Connect ATP1 Current increases mete!
fon pump current to Hi Impedance of J1
Verify fon pump ' LDC Voltmeter 8&1
current w/HP 428B Yes %ndlrggez.lt; LF No change
where cable enters ol €
beam tube Check electron multiplier
No voltage at A19 (3}, Should
| be voltage indicated on
Check metering ckt, beam tube + 10, 000,
Adj.
¥ vol
troub
multi
on Al
Al9w

www.valuetronics.com



Replace AlD

Check wiring &
power supply

Check A3 to A13
cable. Troubleshoot
buffer amplifier A13,

Check A10 to A3 cable.
Troubleshoot 5 MHz
isolation ampl. ckt in A3,

_Return to HP
for repair (Par. 5-67)

Will not retune return A4 to HP

(para. 5-79)
| beam current
mpl. circuits.
Measure d¢ (mass spectro-
meter) voltage on orn wire
pereases of J17; should be between
| 8 & 18V (note voltage *)
change
ok
on multiplier
9 (3). Should
dicated on 1
10, 000. >5% off

Adj. voltage, Para, 5-186)
If voltage will not adjust
troubleshoot electron
multiplier regulator ckt.
on AlS assy, Check Al15-

Al9 wiring.

Section VII
Circuit Diagrams

Goto ©
P~
Beam I: High

ok
Observe ac
voltage hot
wire ionizer
on orn. wire

atJ l'fo * waveform incorrect

Troubleshoot Al1% ckt. &

Attempt to maximize no change interconnecting cables. resistance
BEAM I by adj. A1IR27. Check resistance of hot 7™ jncorrect
If BEAM I does not Te- wire ionizer at pins 1 & 3.
spond, reset A11R27 to BEAM I of P17, Should be approx .75Q.
original voltage noted* increases— Go to Step 0
. with adj. {Table 5-4) Check wiring of P17.
° voltage responds If ok replace tube.
to control
> 18V /< 8V
Ad. A11R27 mass spec, voltage does Troubleshoot mass
while observing voltage. not respond spectrometer. Adjust
Should change with con- to control circuit in All assy.

troll setting

OK~—Replace Al9

www.valuetronics.com

Beam I: Low
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