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GUARANTEE

The Contractor guarantees that at the time of delivery thereof the articles
provided for under this contract will be free from any defects in material or
workmanship and will conform to the requirements of this contract. Notice of
any such defect or non-conformance shall be given by the Government to the
Contractor within one year of the delivery of the defective or non-conforming
article, unless a different period of Guaranty is specified in the schedule. If
required by the Government within a reasonable time after such notice, the
Contractor shall with all possible speed correct or replace the defective or non-
conforming article or part thereof. When such correction or replacement requires
transportation of the article or part thereof, shipping costs, not exceeding usual
charges, from the delivery point to the Contractor’s plant and return, shall be
borne by the Contractor; the Government shall bear all other shipping costs.
This Guaranty shall then continue as to corrected or replacing articles or, if
only parts of such articles are corrected or replaced, to such corrected or replacing
parts, until one year after the date of redelivery, unless a different period of
Guaranty is specified in the schedule. If the Government does not require correc-
tion or replacement of a defective or non-conforming article, the Contractor, if
required by the contracting officer within a reasonable time after the notice of
defect or non-conformance, shall repay such portion of the contract price of the
article as is equitable in the circumstances.

INSTALLATION RECORD
Contract Number NObsr-42028 Date of Contract, 8 October 1947

Serial Number of eQUIpMENt . . . . ... .ottt ittt ittt
Date of acceptance by the Navy . ... ..couiiiitineiieteeenneeeonaenannas
Date of delivery to contract destination. .............cueeeeueneeeennassns
Date of completion of installation. ... .........c.cuuieiiierennneennnenanns

Date placed In SEIVICE. . . . oo v vttt ittt ettt tesannnnneananenns ..

Blank spaces on this page shall be filled in at time of installation. Operating
personnel shall also mark the “date placed in service” on the date of acceptance
plate located below the model nameplate on the equipment, using suitable
methods and care to avoid damaging the equipment.
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REPORT OF FAILURE

Report of failure of any part of this equipment, during its entire service life,
shall be made to the Bureau of Ships in accordance with current regulations using
form NAVSHIPS NBS 383 (revise) except for Marine Corps equipment, in
which case the “Signal Equipment Failure Report” form shall be used and dis-
tributed in accordance with instructions pertaining thereto. The report shall

cover all details of the failure and give the date of installation of the equipment.

For procedure in reporting failures see Chapter 67 of the Bureau of Ships

Manual or superseding instructions.

ORDERING PARTS

All requests or requisitions for replacement material should include the fol-

lowing data:

1. Federal stock number or, when ordering from a Marine Corps or Signal
Corps supply depot, the Signal Corps stock number.

2. Name and short description of part.

If the appropriate stock number is not available the following shall be
specified:

1. Equipment model or type designation, circuit symbol, and item number.
2. Name of part and complete description.

3. Manufacturer’s designation.

4. Contractor’s drawing and part number.

5

. JAN or Navy type number.

ORIGINAL
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SAFETY NOTICE

The attention of officers and operating personnel is directed to Chapter 67 of
the Bureau of Ships Manual or superseding instructions on the subject of radio-

safety precautions to be observed.

This equipment employs voltages which are dangerous and may be fatal if
contacted by operating personnel. Extreme caution should be exercised when
working with the equipment.

While every practicable safety precaution has been incorporated in this equip-

ment, the following rules must be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS:

Operating personnel must at all times observe all safety regulations. Do not
change tubes or make adjustments inside equipment with high voltage supply
on. Under certain conditions dangerous potentials may exist in circuits with
power controls in the off position due to charges retained by capacitors. To avoid
casualties always remove power and discharge and ground circuits prior to
touching them.

DON'T SERVICE OR ADJUST ALONE:

Under no circumstances should any person reach within or enter the enclosure
for the purpose of servicing or adjusting the equipment without the immediate
presence or assistance of another person capable of rendering aid.

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE
RULES FOR RESUSCITATION BY THE PRONE
PRESSURE METHOD SHALL BE PROMINENTLY
DISPLAYED IN EACH RADIO, RADAR OR SONAR
ENCLOSURE. POSTERS MAY BE OBTAINED
UPON REQUEST TO THE BUREAU OF MEDI-
CINE AND SURGERY.

Safety Notice and Resuscitation

vii
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OCT-2 and OCT-3 DESCRIPTION

FREQUENCY CALIBRATION CHARTS
N-201 AND N-202

FREQUENCY SHIFT MONITOR EQUIPMENT POWER CABLE ASSEMBLY
NAVY MODEL OCT-2 w-20I w%

FREQUENCY CGALIBRATION CHARTS 9
N-201 AND N-202 %3

FREQUENCY SHIFT MONITOR EQUIPMENT POWER CABLE ASSEMBLY
NAVY MODEL OCT-3 w-20I

Figure 1-1. Frequency Shift Monitor Equipment, Navy Models OCT-2 and OCT-3
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Section 1
Paragraph 1.a.—2.e.

SECTION 1
GENERAL DESCRIPTION

1. INTRODUCTION.

a. The Frequency Shift Monitor Equipment, Navy
Models OCT-2 and OCT-3 are test equipments de-
signed for use in measuring carrier-frequency shift of
transmitters used in the frequency-shift telegraph
system over the range of one to 26 megacycles. The
present equipment measures the total frequency-shift
from space to mark over the limits of zero to 1500 cps,
and functions on keyed or unkeyed signals. Since it
is not necessary to interrupt periods of traffic to manu-
ally measure the amount of frequency-shift being used
at the trasmitter by keying first to the space frequency
and then to the mark frequency, the equipment may
be used as a continuous frequency-shift monitor.

b. This instruction book provides information re-
quired for the installation, operation, and maintain-
ance of Frequency Shift Monitor Equipment, Navy
Models OCT-2 and OCT-3. These two equipments are
identical except for differences in mounting methods
and overall dimensions. Frequency Shift Monitor
OCT-2 is intended for shipboard use and is supplied
in a shock-mounted cabinet, while the Frequency
Shift Monitor OCT-3 is designed for rack-and-panel
mounting in shore-type installations. The RF Monitor,
comprised of the panel and chassis is the major unit
of both the OCT-2 and OCT-3 equipments, and is
completely interchangeable in either model. Through-
out this handbook unless specific reference is made to
either the OCT-2 or OCT-3 equipments, all informa-
tion applies equally well to both models.

c. The present frequency-shift telegraph system
uses several circuits not normally used in the usual
form of amplitude modulated or “on-off” telegraph
circuits. A description of the frequency-shift telegraph
system is presented as an Appendix to Section 2
“Theory of Operation”. Personnel should be familiar
with the technical features of the frequency-shift
telegraph system in order to understand the role that
the present monitoring equipment plays in obtaining
and maintaining the proper operation of the system.

2. FREQUENCY SHIFT MONITOR EQUIPMENT,
NAVY MODELS OCT-2 AND OCT-3.

{See figures 1-1 through 1-4.}

a. The Frequency Shift Monitors OCT-2 and
OCT-3 are identical except for differences in mounting
and dimensions. RF Monitor is the major unit of both
the OCT-2 and OCT-3 equipments, and thus the panel
and chassis of the two equipments are completely

ORIGINAL

interchangeable and perform identical functions. The
Frequency Shift Monitor OCT-2 is designed for ship-
board use and is supplied in a shock-mounted cabinet
as shown in figures 1-1 and 1-3. Frequency Shift
Monitor OCT-3 is shown in figures 1-1 and 1-4, and
is normally supplied with dust cover wrap-arounds
which are in no way connected with the mounting of
the equipment. The wrap-around fits inside the rack
in which the equipment mounts. The dust cover also
provides additional filtering for the monitor.

b. As shown in figure 1-2, the present equipment
consists basically of a superheterodyne receiver with
two cascade-connected limiters and a frequency-mod-
ulation detector or discriminator whose output is
rectified and applied to a vacuum-tube-voltmeter. The
a-c output of the discriminator is proportional to fre-
quency-shift, and the vacuum-tube-voltmeter indicates
the amount of frequency-shift in use at the trans-
mitter. A unique feature of the present equipment is
that the frequency-shift may be monitored continu-
ously as well as by the space and mark difference-
frequency method. The a-c output of the discrimin-
ator is a function of the amount ot frequency-shift
being employed in the transmitter.

c. Two self-contained crystals serve to calibrate the
equipment and provide for accurate frequency-shift
measurements. The calibrating crystals have 1000 cps
frequency difference, and the monitor is adjusted for
a reading of 1000 cps when these crystals are switched
into the circuit. In addition, a very high order of fre-
quency stability is maintained by operating the oscil-
lator at a low frequency and using its harmonics for
heterodyning with the incoming signal. A heat-insul-
ated chamber houses the local oscillator to prevent
temperature changes from affecting the accuracy of
the calibration. )

d. The equipment requires an external power
source of either 115 or 230 volts a-c at any frequency
of 50 to 60 cps, and consumes about 150 watts. Ade-
quate protection is provided in case of overload by
primary fuses. A primary voltage selector switch
must be set to the voltage source used (either 115 or
230 volts a-c).

e. Installation methods are covered in Section 3 of
this handbook, wherein the particular differences be-
tween Frequency Shift Monitors OCT-2 and OCT-3
are more apparent. The monitor equipment may be
mounted in almost any convenient location so long as
the frequency-shift indicating meter on the front
panel is positioned for convenient reading.

1-1




1 Section NAVSHIPS 91131 GENERAL
OCT-2 and OCT-3 DESCRIPTION
MONITOR Band-Pass TUNE
D C vVacuum.-
Superheterodyne Discriminat Q>
With I F Limiters teerimt or MEASURE Tube Voltmeter

Q CALIBRATE

Calibrating
Oscillator

Monitor Phones

D-C

Meter Rectifier

Figure 1-2. RF Monitor, Basic Block Diagram

Figure 1-3.

Frequency Shift Monitor OCT-2, Oblique View
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3. EQUIPMENT SUPPLIED.

Figure 1-4.

NAVSHIPS 91131
OCT-2 and OCT-3

Frequency Shift Monitor OCT-3, Oblique View

Section 1

The complete Frequency Shift Monitor Equipment, Navy Models OCT-2 and OCT-3 equipment supplied
is listed in table 1-1 and illustrated in figure 1-1. For additional information refer to Section 8 of this instruction
book, the complete Parts List.

TABLE 1-1. EQUIPMENT SUPPLIED
Overall Dimensions

Quantity Navy Type

Per Name of Unit Designation Volume Weight
Equipment Height Width Depth

1 RF Monitor -60170 102 19 17 2.0 71

1 Cabinet*{ -10708 13% 21% 17 2.8 34

1 Dust Cover} -10709 61 17 % 14% 1

1 Power Cord -62450 12’ length including 1%

(12’ 0”) terminations

2 Cdlibration Charts L 8Ys 43 . 1 oz.

4 Shock Mounts* L 1% 3 3 0.08 15 oz.

1 Equipment Spare Parts Box | ..., 12% 31 % 161 3.75 75

2 Instruction Books NAVSHIPS 91131 1% 8% V2 0.03 9 oz.

*Supplied only with OCT-2 equipments.
TDimensions and weight include shock mounts.
ISupplied only with OCT-3 equipments.

Unless otherwise stated, dimensions are inches, volume cubic feet, weight pounds.

ORIGINAL
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Paragraphs 4.—7. OCT-2 and

4. EQUIPMENT REQUIRED BUT NOT SUPPLIED.

All equipment normally necessary for the opera-
tion of RF Monitors OCT-2 and OCT-3 is supplied
by the manufacturer. However, headphones having
the characteristics listed in table 1-2, are desirable to
provide aural monitoring of keyed frequency-shift
signals. In addition, insufficient r-f pick-up from the
transmitter would require additional coupling to the
input of r-f monitor. Coaxial cable provides the most
convenient method of coupling, and the coupling
cable, which may or may not be required, is also listed
in table 1-2.

5. SHIPPING DATA.

Table 1-3 contains an itemized shipping list of the
equipment supplied, including equipment spare parts
and the instruction book.

6. EQUIPMENT TUBE COMPLEMENT.

All electron tubes used in the equipment are listed
by tube types and symbol designations in table 1-4.

7. INTERCHANGEABILITY OF

MAJOR UNITS.

The panel and chassis (RF Monitor) of Frequency
Shift Monitors OCT-2 and OCT-3 are completely
interchangeable. The circuits of both equipments are
identical. The units of the equipment that are different
are identified by means of separate groups of symbol
numbers. For example, the 300 series of symbol num-
bers relates specifically to Frequency Shift Monitor
OCT-2, while the 400 series of numbers pertains to
units of the Frequency Shift Monitor OCT-3 equip-
ment. The 100 and 200 series of symbol numbers are

91131 GENERAL
OCT-3 DESCRIPTION

assigned to the major portion of the equipment and to
the accessories that are common to the both equip-
ments.

TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Quantity
per Name of Unit Use Required
Equipment Characteristics
1 Headphones Aural tuning | Impedance approx.600
indication to 2000 ohms; with
phone plug.
Length of coaxial | R-f input Characteristic impe-
r-f transmission cable dance 50 to 75 ohms;
cable length as required;
type “UHF’' male con-
nector at RF Monitor
end, other end loosely
coupled to frequency
shift transmitter under
test
TABLE 1.3. SHIPPING DATA
Ship- Overall Dimensions
ping Content: Vol- | Weight|
Box ume
No. Height | Width | Depth
10of 1| Frequency Shift 15%2 | 23% | 32 675 179

Monitor Equipment,
Navy Model OCT-2
{shock-mounted
cabinet).

10of 1| Frequency Shift | 15%2 | 232 | 32 675 151
Monitor Equipment,
Navy Model OCT-3
(dust cover wrap-
around).

5.49 15

o

1 of 1 | EQuipment Spare | 14% | 35:% | 18
Parts.

Unless otherwise stated, dimensions are inches, volume cubic feet,
weight pounds.

TABLE 1-4. ELECTRON TUBE COMPLEMENT

Tube Type Application Quantity Reference Numbers
5Y3GT/G Full-wave vacuum rectifier 1 V-112
6ALS Twin diode 2 V-105, V-107
6AH6 Beam-power amplifier 1 v-110
6AVS R-f amplifier pentode 3 V-103, V-104, V-109
6BAS Remote cut-off r-f amplifier 1 V-102
6BES Pentagrid converter 1 V-101
6J6 Duo-triode 1 v-108
12AX7 Twin triode 1 V-106
OC3/VR-105 Glow discharge voltage regulator 1 v-111
Amperite 10-4D Series ballast current regulator 1 v-113

1-4
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8. REFERENCE DATA.

a.

Nomenclature. . .. ...

Contract number and
date...............

Contractor. . ........

Cognizant Naval In-
spector.............

Number of packages
involved per complete
shipment, including
equipment spares

Total cubical contents
(equipment spares in-
cluded)

OCT-2 (crated) . . .
OCT-2 (uncrated).
OCT-3 (crated) . . .
OCT-3 (uncrated) .

Total weight (equip-
ment spares included)
OCT-2 (crated) .. .
OCT-2 (uncrated) .
OCT-3 (crated). ..
OCT-3 (uncrated) .

Frequency range . . . .

Number of tuning
bands and range of
eachband..........

Type of tuning. . . ...

Type of receiver... ..

Intermediate
Frequency..........

ORIGINAL

NAVSHIPS 91131
OCT-2 and OCT-3

Frequency Shift Monitor Equip-
ment, Navy Models OCT-2 and
OCT-3.

NObsr-42028, dated 8 October,
1947

Hazeltine Electronics Corp.
Little Neck, New York

Inspector of Naval Material, USN,
New York, N. Y.

12.25 cu. ft.
5.92 cu. ft.
12.25 cu. ft.
5.12 cu. ft.

288 lbs.
180 1bs.
261 lbs.
147 1bs.

1.0 to 26 Mc in four ranges

Four tuning bands:
1.0 to 2.9 Mc
2.9 to 6.7 Mc
6.7 to 14 Mc
14 to 26 Mc

Manual tuning dial with frequency
calibration charts.

Frequency-modulation superhete-
rodyne.

912 kilocycles.

. Manner of deviation

indication . . . .. .....

Type of reception . . .

Self-calibration. . . . ..

Frequency stability . .

Input impedance. ...

Primary power suppl
requirement.........

Power consumption of
equipment..........

Accuracy of measure-

Crystal calibration
accuracy . ..........

Minimum keying
speed . .............

w. R-f signal input level.

Section 1
Paragraph 8.

Frequency-shift meter calibrated
directly from zero to 1500 cps.
Meter also indicates receiver out-
put for initial equipment tuning.

Equipment designed to monitor
frequency shift transmissions up
to 1500 cps.

Twocrystal-controlled self-calibrat-
ing frequencies adjusted for 1000
cycles per second frequency-differ-
ence atapproximately 1.0 Mcmean
frequency. Special dual crystal unit
employed.

Maximum frequency drift approxi-
mately 0.5 cycles per megacycle
per minute for constant ambient
temperature after approximately
one-hour warm-up period. Approx-
imately 1.0 cycles per megacycle
per minute for constant ambient
temperature after ten minute
warm-up period.

Approximately 75 ohms.

115 or 230 volts, 60 cycles per
second, single phase, a-c.

Approximately 85 volt-amperes at
nominal a-c line voltage.

+ 59, over operating range of 300
to 1400 cps.

+20 cps over —15°C to +50°C
temperature range.

20 cps or 40 wpm. Degredation of
accuracy gradual below this mini-
mum. Unequal space-to-mark ra-
tios have no effect on the accuracy
of signals composed of dots, dashes,
and spaces of normal length.

15 millivolts to 20 volts.

1-5
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NAVSHIPS 91131
OCT-2 and OCT-3

THEORY OF
OPERATION

SECTION 2
THEORY OF OPERATION

1. SCOPE AND CONTENTS.

a. Section 1 of this handbook described the general
features of the Frequency Shift Monitors OCT-2 and
OCT-3. The present section describes in more detail
the mechanical functioning and the electrical theory
of operation of this equipment, with particular
emphasis on circuit and other features not normally
encountered in equipments of this type. In addition,
a description of the characteristics and technical fea-
tures of the frequency-shift telegraph system is pres-
ented at the end of this section.

b. Except for differences in mechanical details
(important only with regard to installation mounting
methods) the two equipments are identical, and no
differentiation between the two equipments will be
made in this section. :

c. Frequency Shift Monitors OCT-2 and OCT-3
permit the continuous monitoring of the space-to-mark
frequency deviation of any frequency-shift transmitter
using up to 1500 cycles per second frequency-shift.
Frequency-shift is indicated directly on a panel meter
calibrated in cycles per second. The present equip-
ment is operative over a range of one to 26 mega-
cycles.

d. The block diagram of figure 2-1 and the sche-
matic diagram of figure 7-6 should be referred to for
assistance in gaining a thorough understanding of the
functional details of the equipment. In addition, sev-
eral sectionalized block and schematic diagrams of
portions of the equipment are included in this section
as an aid to more complete coverage of certain cir-
cuit functions.

2. THE MAIN SIGNAL PATH.
(See figure 2-1.)

a. As shown in the equipment block diagram of
figure 2-1, the main signal path commences at input
jack J-101 and proceeds through the band-switched
tuned input circuit to the input of a conventional
superheterodyne mixer. A highly stable local oscillator
drives a frequency multiplier, the harmonic output of
which combines with the r-f input in the mixer to
produce a 912-kc intermediate-frequency signal, with
the oscillator operating on the high-frequency side of
the signal frequency. This i-f signal is amplified by the
stage of i-f amplification and then limited by two
cascade-connected limiter stages, and is applied to a
linear frequency modulation discriminator. The a-c

2-0

output of this discriminator, corresponding to the
variations in frequency of the frequency-shift keyer,
is rectified by a peak-to-peak meter rectifier and
applied to a d-c vacuum-tube voltmeter. The indica-
tion on the meter is proportional to the peak-to-peak
a-c voltage of the discriminator, so that the meter is
calibrated directly in cycles per second frequency shift.

b. Preliminary calibration of the equipment is nec-
essary to insure reliable frequency-shift indication. To
accomplish this preliminary calibration, a calibrating
oscillator capable of producing two frequencies separ-
ated by 1000 cycles per second is incorporated in the
equipment. The lower of these frequencies, Freq. A,
in figure 2-1, corresponds to the space frequency of a
frequency-shift keyer, and the higher, Freq. B, corre-
sponds to the mark frequency. Thus, the calibrating
oscillator serves as a reference frequency-shift keyer
whose space-to-mark (Freq. A to Freq. B) frequency
deviation is constant and known. A preliminary cali-
bration procedure for the equipment is given in Sec-
tions 4 and 5, covering the operation of the equipment.

c. For initial tuning of the equipment, provision has
been made for aural as well as visual signal indication.
As can be seen in figure 2-1, with the D TUNE-MEAs-
URE switch in the TUNE position, the a-c output of the
discriminator, isolated by the buffer amplifier, is ap-
plied to the monitor headphones, and the d-c voltage
is applied through the meter amplifier to the meter.

3. INPUT TUNING.

a. From INPUT jack J-101, the signal to be moni-
tored is applied through the contacts of the ¢ MONi-
TOR-CALIBRATE switch to the band-switched input
tuning circuit, which consists of four r-f coils, any one
of which may be selected as the input tuning coil,
depending upon the frequency of the signal to be
monitored.

b. The input tuning signal-frequency range of from
1.0 to 26 megacycles is covered in four bands: 1.0 to
29,29 to 6.7, 6.7 to 14, and 14 to 26 megacycles. For
stability, the frequency coverage of each band was
chosen so as to allow the use of a single local oscillator
frequency range for all bands, utilizing the local oscil-
lator fundamental frequency for the lowest band and
appropriate harmonic frequencies for the remainder
of the bands.

c. The input tuning capacitor C-105 is ganged with
the local oscillator tuning capacitor C-160 for sim-
plicity of operation, but, for the reason outlined above,
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only the input tuning coils are band-switched. From
the input tuning circuit the signal is applied to the
mixer, where it is combined with the fundamental or
a harmonic of the local oscillator frequency to pro-
duce the intermediate frequency.

4. THE LOCAL OSCILLATOR AND
FREQUENCY MULTIPLIER.

a. The local oscillator V-109, an electron-coupled
Hartley type, drives frequency multiplier V-110, and
the harmonic-rich output of the local oscillator fre-
quency is applied to the injection grid of the mixer,
where the fundamental or harmonic frequency heter-
odynes with the incoming signal to produce the inter-
mediate frequency of 912 kc.

b. In order to achieve the unusually high fre-
quency-stability required in this type of application,
the local oscillator frequency-determining coil and
variable capacitor are enclosed within an exception-
ally well heat-insulated housing. This housing mini-
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mizes the effects of fluctuations in the ambient
temperature on the oscillator constants. In addition,
the connections to the local oscillator tube are tapped
down on the oscillator coil to reduce the effect of
changes in tube loading on the frequency stability.

c. The fundamental tuning ratio of the local oscil-
lator is approximately 1.84 to 3.8 megacycles. Over
this range, the local oscillator tuning capacitor exhibits
a substantially straight-line-frequency characteristic,
and the frequency change in kilocycles is proportional
to the angle of rotation of the tuning capacitor. This
is of advantage when a single local oscillator range is
to be used in a multi-band superheterodyne, since by
utilizing a similar straight-line-frequency tuning char-
acteristic in the signal-frequency circuits no special
tracking problems are encountered, even when har-
monics of the local oscillator frequency are used.

d. The plate circuit of the local oscillator is untuned
to prevent attenuation of the harmonic content in its
output, which is capacitively coupled to the frequency
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multiplier. The plate circuit of frequency multiplier
V-110 is also untuned, and contains simply a small
value of inductance of 1.5 micro-henries. Thus, the
impedance of the plate load is proportional to fre-
quency, resulting in a spectrum response proportional
to the order of the harmonic considered. The result is
that at the output of the frequency multiplier the
fundamental and harmonics of the local oscillator
frequency are all approximately of the same order of
magnitude, so that the conversion efficiency of the
mixer remains essentially constant regardless of the
order of the local oscillator harmonic with which the
desired signal is heterodyned.

e. In the present equipment, local oscillator har-
monics up to the eighth are used. The local oscillator
fundamental frequency is used for the 1.0 to 2.9 meg-
acycle band; its second harmonic for the 2.9 to 6.7
megacycle band; its fourth harmonic for the 6.7 to 14
megacycle band; and its eighth harmonic for the 14
to 26 megacycle band. Actually, the fundamental and
all harmonics of the local oscillator frequency are sim-
ultaneously present at the mixer, but since the r-f input
circuit is tuned, no spurious responses are encountered
through interaction. The 912-kc intermediate fre-
quency is high enough to assure adequate image-fre-
quency rejection on the highest frequency band, and
is low enough to provide the necessary stability of
amplification.

5. THE MIXER AND I-F AMPLIFIER.

a. The function of the mixer, as in conventional
superheterodyne receivers, is to modulate the signal
frequency with the local oscillator frequency (or one
of its harmonics) to produce an intermediate-fre-
quency signal of 912 kilocycles which is coupled by
means of a tuned i-f transformer to the 6BA6 i-f
amplifier tube V-102. After this one stage of i-f ampli-
fication, the signal is applied to two cascaded limiter
stages V-103 and V-104 and then to discriminator
V-105.

b. Manual r-f gain control is accomplished by vary-
ing the cathode bias on the mixer and i-f amplifier. The
screen grid potentials for these tubes are obtained
through voltage-dropping resistors from the high-volt-
age plate supply. This increases both the linearity and
the range of gain control by enhancing the super-con-
trol (remote cut-off) characteristic of the tubes; be-
cause as the tube bias is increased toward plate- and
screen-current cut-off the screen-grid voltage rises and
tends to oppose the reduction in plate current.
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6. THE [-F LIMITERS.

a. Two cascaded limiters are employed in the pres-
ent equipment in order to maintain the i-f signal
applied to the discriminator at a constant amplitude,
since the output of the discriminator is directly
proportional to the amplitude of its frequency-shift
input signal. Effective amplitude limiting is particu-
larly important in the case of the present equipment,
where precise measurements of frequency shift are
required, since for a given frequency shift, the dis-
criminator must produce a constant output, regardless
of the amplitude of the input signal.

b. The i-f limiters are of the grid-leak-bias type,
wherein the tube grid bias is developed by the flow
of grid current through a moderately high-resistance
grid leak. The negative grid bias thus produced is
directly proportional to input signal amplitude, so
that the gain of each limiter varies approximately
as the inverse of input signal amplitude. The small
residual variations in amplitude at the output of the
first limiter V-103 are removed by the second limiter
V-104, and highly effective overall limiting is ac-
complished. The limiters take effect at some relatively
low level of input signal amplitude, called the limiting
threshold, and for all values above this level the
output of the limiters, applied to the discriminator,
is substantially constant.

c. The screen grid voltage of the second limiter
V-104 is made adjustable by means of the limiter
output potentiometer R-120 to control the gain and
adjust the output level of this stage. The adjustment
of this potentiometer is covered in the internal
servicing adjustment procedures, and should be
performed in accordance with the method outlined
in table 7-3 in Section 7 of this handbook.

7. THE DISCRIMINATOR.

a. The discriminator circuit used in the present
equipment, as can be seen from examination of the
equipment schematic circuit diagram of figure 7-6, is
of conventional type. This type of discriminator cir-
cuit has the advantage that its dynamic characteristics
do not appreciably differ from its static characteristics.
Thus, for the purposes of the present equipment, its
sensitivity is entirely independent of frequency-shift
keying speeds, even down to zero keying speed.

b. The high-resistance discriminator load (R-125
and R-126) keeps the efficiency of rectification of the
two diodes of discriminator V-105 at a high level, and
adds to the overall discriminator linearity, since the
internal impedance of the diodes never exceeds a few
percent of the load resistance, even at the lowest r-f
input signal levels normally encountered.
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8. THE INDICATOR CIRCUITS.
(See figures 2-1, 2-2, 2-3 and 2-4.)

a. The indicator circuits, consisting of the phone
and meter circuits, are here treated as a group, func-
tionally related through three inter-dependent func-
tions: aural and visual indication during initial self-
calibration, during preliminary tuning, and during
actual monitoring. Aural indication is used only during
preliminary tuning of the equipment, and is effective
only when the equipment is being tuned to a fre-
quency-shift transmitter being operated at a moder-
ately high (within the audible range) keying speed.

b. These circuits are comprised of the isolating
buffer amplifier V-106A, phone jack J-102, twin-diode
meter rectifier V-107, cathode-follower meter ampli-
fier V-106B, and the indicating meter M-101, the
various functions of which are controlled by a three-
position selector, TUNE-MEASURE switch S-130. The
simplified schematic circuit diagrams of figures 2-2,
2-3 and 2-4 represent the essential indicator circuitry
for each respective position of this switch, while the
equipment block diagram of figure 2-1 illustrates the
basic functioning of the indicator circuits.

c. The functioning of the indicator circuits will, for
purposes of circuit analysis, be differentiated into
three conditions corresponding to the three positions
of TUNE-MEASURE switch S-130: TUNE, UNKEYED SIG-
NAL, and KEYED SIGNAL. The TUNE position is used for
initial tuning of the equipment to the frequency-shift
signal to be monitored, when the d-c output of the
discriminator is indicated on the meter, and the a-c
discriminator output (if the signal is frequency-modu-
lated, or keyed) is applied to the phones, and is audi-
ble as keying transients or clicks as the transmitter
frequency abruptly shifts from one frequency to the
other during keying. In this position the characteristic
discriminator “S” curve is a function of tuning and
may be obtained over the meter face, because an
internal meter bias current is applied which alters the
apparent meter zero to approximately mid-scale. The
UNKEYED SIGNAL position is used for fine tuning, when
the tuning bias is removed and the phones discon-
nected. Here the d-c output of the discriminator is
indicated on the meter, and the zero cross-over point
of the characteristic discriminator “S” curve may be
tuned to the meter zero, even though the signal be
frequency-modulated (keyed). The KEYED SIGNAL
position is used only for actual monitoring of a fre-
quency-modulated (keyed) signal, when the a-c volt-
age output of the discriminator, representing the
frequency variations of the signal, is rectified, and the
resultant d-c voltage (proportional to the peak-to-
peak frequency-shift of the applied signal) indicated
on the meter.
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9. INDICATOR CIRCUITS — TUNE OPERATION.
(See figure 2-2.)

a. When TUNE-MEASURE switch S-130 is in the
TUNE position, the indicator circuits are connected so
as to provide aural and visual tuning indication for
the initial tuning of the equipment to the frequency-
shift signal to be monitored. In this position of switch
S-130, only the buffer V-106A, meter amplifier V-107,
phone jack J-101, and the meter M-101 are operative
in the indicator circuits. Figure 2-2 shows the block
diagram and the schematic diagram of the indicator
circuits for this condition. Here the output of the
discriminator V-105 is applied both to the buffer
V-106A and to the meter amplifier V-106B. From the
buffer, the a-c voltage corresponding to the modula-
tion component of the signal is applied through phone
jack J-102 to the headphones, if used. The d-c com-
ponent of the discriminator output, from the meter
amplifier, is indicated on meter M-101. A tuning bias
is applied to the meter circuit to bring the apparent
meter zero to mid-scale, so that the characteristic
discriminator “S” curve which as a function of tuning
will be visible over the meter face.

b. The output of the discriminator is applied across
the divider network comprised of resistors R-123,
R-128, R-142 and R-143. Resistor R-123, in combina-
tion with distributed circuit shunt capacitances, acts as
an additional r-f filter at the output of the discrimin-
ator. Its value of 100,000 ohms is small compared with
the values of R-128, R-142, and R-143, so that it
produces no appreciable loss in discriminator output.
The discriminator is the unbalanced version, wherein
one of the cathodes of the discriminator is grounded,
or bypassed to ground for audio frequencies. In this
case, one cathode of discriminator V-105 is bypassed
to ground through C-127, and the entire discriminator
circuit is given a positive bias from the tap arm of
potentiometer R-135, part of a power-supply voltage-
divider network. This positive bias is effective at the
grids of the buffer and the meter amplifier, so that
relatively high values of cathode load resistance may
be used in both tubes for increased stability and
greater signal-handling capability. The actual value of
this bias is critical when the indicator circuits are oper-
ating under “unkeyed signal” conditions as determined
by the setting of TUNE-MEASURE switch S-130. The
discriminator output is applied through R-123 to the
grid of buffer V-106A. The cathode output is coupled
through capacitor C-130 to the phone circuit. AUDIO
GAIN control R-130 is placed in series with the phone
jack to control the headphone volume over a range of
six to 20 db, so that full volume is available when
required, but sufficient volume is maintained at all
times to prevent the possibility of incorrect indication
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Figure 2-2. Indicator Circuits, Tune Operation

if the audio gain control were accidentally left in the
minimum volume (full counter-clockwise) position.
To eliminate spurious responses in the equipment
caused by r-f pickup through the phone leads, an
inductance-capacitance r-f filter (L-131 and C-131) is
included.

c. The portion of the discriminator output appear-
ing across resistor R-128 is applied to the grid of meter
amplifier V-106B. Meter M-101 is connected between
the cathode of this tube and the 105-volt plate supply
potential in series with a fixed and a variable resistor
(R-148 and R-149). Potentiometer R-149 (tune
mark adjust) is used to adjust the meter current
which flows in the absence of discriminator output
voltage so that the meter needle rests on the TUNE
mark. A discriminator output having a d-c component
of either polarity causes the meter reading to vary
above or below this mark by an amount which de-
pends upon the magnitude of that d-c component.
Only the d-c component of the discriminator output
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is effective at the meter, since any a-c component
present will normally have too high a frequency for
the meter to follow. The tuning meter-bias current
determined by resistors R-148 and R-149 also flows
through the cathode load resistor of meter amplifier
V-106B. In order that this current will not produce
an excessive bias on V-106B and thereby introduce
improper operation of the tube, the value of cathode
load resistor R-144 is as low as possible, consistent
with the gain requirements of the tube as a cathode-
follower amplifier. At the same time, however, too
low a value of resistance at this point would affect the
operating point of V-106B when the indicator circuits
are operated in the “unkeyed signal” or “keyed signal”
condition, as determined by the setting of TUNE-
MEASURE switch S-130. Under these conditions of
operation, the meter circuit is arranged as a bridge,
such that with zero meter indication (zero d-c discrim-
inator output in Unkeyed Signal, or zero d-c output
from the meter rectifier in Keyed Signal) no current
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Figure 2-3. Indicator Circuits, Unkeyed Operation

flows through the meter, and the operating point of
V-106B is determined solely by the value of R-144.
In this case, a high value of resistance for R-144 is
indicated as effecting a desirable operating point. The
line of compromise between the two conflicting re-
quirements is rather sharp, and rests in the region
between 120,000 and 140,000 ohms, with 130,000
ohms representing a suitable compromise.

10. INDICATOR CIRCUITS — UNKEYED
SIGNAL OPERATION.
(See figure 2-3.)

a. When TUNE-MEASURE switch S-130 is in the
UNKEYED SIGNAL position, the indicator circuits are
connected so that the d-c component of the discrim-
inator output is indicated on the meter to aid in ac-
curate tuning of the equipment to the signal to be
monitored. In this position of switch S-130, only the
meter amplifier and the meter are operative in the
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indicator circuits. The simplified block diagram and
the equivalent schematic diagram of figure 2-3 show
the connections of the indicator circuits for this con-
dition of operation. Here the output of the discrimin-
ator is applied to meter amplifier V-106B, and from
the meter amplifier to meter M-101, where the d-c
component of the discriminator output is indicated on
the meter. In this case, zero d-c component in the
discriminator output, corresponding to exact tuning to
the signal to be monitored, appears as a true zero
reading on the meter. In addition, the sensitivity of
the meter in this condition of operation is greatly
increased over that in “tune” operation, so that fine
tuning of the equipment to a frequency-shift signal to
be monitored is accomplished by adjusting the FINE
TUNING potentiometer R-165.

b. The meter circuit is here arranged in the form
of a bridge, with the meter amplifier tube and its
cathode load resistor R-144 forming one pair of arms

2-5




2 Section
Paragraphs 10.b.—11.c.

and the voltage-divider network consisting of resistors
R-146 and R-147 forming the other, with the meter
connected to act as a balance indicator. The conduc-
tion of the meter amplifier, which is dependent upon
the effective voltage at its grid, controls the balance
of this bridge. In the absence of signal, or when the
equipment is exactly tuned to the applied signal (zero
d-c component in the output of the discriminator) the
conduction of the meter amplifier depends upon the
positive d-c bias voltage at the tap arm of potenti-
ometer R-135 (meter zero unkeyed). The adjustment
of this potentiometer is a servicing procedure, and it
must not be changed during operation of the equip-
ment, since it is adjusted during servicing to bring the
meter bridge circuit to exact balance with no d-c dis-
criminator output. During operation, the meter bridge
circuit is brought into balance by varying the tuning
of the equipment, with balance (zero reading on the
meter) indicating exact tuning or zero d-c component
in the output of the discriminator. Signal frequencies
higher than that to which the equipment is then tuned
will cause the meter reading to increase toward full-
scale, while lower signal frequencies will cause the
meter to read off-scale in the negative direction. The
portion of discriminator output appearing across the
signal divider network between the dynamically
grounded side of the discriminator and the tap arm of
potentiometer R-143 (meter sensitivity unkeyed) is
applied to the grid of the meter amplifier. The d-c
component of the discriminator output is then indi-
cated on the meter as an unbalance current in the
meter bridge. Only the d-c component of the discrim-
inator output is effective at the meter, since any a-c
component present will normally have too high a fre-
quency for the meter to follow. The adjustment of
potentiometer R-143 is a servicing adjustment which
brings the meter reading for UNKEYED SIGNAL opera-
tion, for a given static frequency change, into coinci-
dence with the meter reading in the KEYED SIGNAL
position with the same frequency change (measured
dynamically, as a keyed frequency deviation). This
adjustment should not be changed or altered during
operation, and is to be adjusted only by qualified
personnel in accordance with the equipment align-
ment procedures specified in Section 7 of this hand-
book.

c. During initial self-calibration of the equipment,
it may be found that the meter does not indicate a
frequency difference of 1000 cycles per second after
the equipment is tuned to CALIB. FREQ. A with switch
S-130 in the UNKEYED SIGNAL position and then CALIB.
FREQ. B is switched on. For this reason the METER
CALIB. variable resistor R-145 is provided to adjust
the meter current flowing when the meter circuit is
unbalanced by a signal frequency different from that
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to which the equipment is tuned. Changing the meter
current changes the meter reading, and the meter can
be made to indicate 1000 cps frequency-shift during
the self-calibration procedure, after which the meter
reading can be depended upon for accuracy when the
actual frequency-shift measurement is made. The pre-
liminary equipment self-calibration procedure is out-
lined in Sections 4 and 5 of this handbook.

11. INDICATOR CIRCUITS — KEYED
SIGNAL OPERATION.

(See figure 2-4.)

a. When the TUNE-MEASURE switch S-130 is in the
KEYED SIGNAL position, the indicator circuits are con-
nected so that the a-c component of the discriminator
output is rectified, and the resultant d-c voltage, di-
rectly proportional to the peak frequency deviations
of the frequency-shift transmission being monitored,
is indicated on the meter. In this position of switch
S-130, the buffer V-106A, the meter rectifier V-107,
the meter amplifier V-106B and the meter M-101 are
operative in the indicator circuits. The simplified
block diagram, together with its corresponding simpli-
fied schematic diagram of figure 2-4 show the connec-
tions of the indicator circuits for this condition of
operation. Here the output of the discriminator, from
the buffer, is applied to the meter rectifier, where its
a-c component is rectified and applied through the
meter amplifier to the meter.

b. The entire discriminator output is applied to
the grid of the buffer (neglecting the signal loss caused
by resistor R-123), from the cathode of which it is
capacitively coupled through C-130 to the meter rec-
tifier. The meter rectifier is arranged as a peak-to-peak
rectifier, and the resistance-capacitance time-constants
of its input and load circuits are made long enough to
assure constant response down to very low frequencies,
so that the meter indication may be depended upon
for accuracy even at the lowest frequency-shift key-
ing speeds normally to be encountered. The meter
amplifier and meter circuits remain the same as for
the UNKEYED SIGNAL position of the TUNE-MEASURE
switch, except that now the d-c output of the meter
rectifier is indicated on the meter as the measure of
frequency-shift of the signal being monitored.

¢. The load resistor R-133 for the meter rectifier
has a sufficiently high resistance value to introduce
contact-potential difficulties in the diodes of V-107.
To minimize erroneous indications on the meter be-
cause of such contact-potential, the diodes of V-107
are biased so that a small constant diode current is al-
lowed to flow at all times. The voltage across resistor
R-132, part of a voltage-dividing network consisting
of resistor R-136 and potentiometer R-135 (meter
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Figure 2-4. Indicator Circuits, Keyed Operation
zero unkeyed), is used to produce this diode current. KEYED SIGNAL position will be exactly balanced by the
However, since the value of resistor R-133 is so high, bias voltage at the arm of potentiometer R-135 in
the biasing voltage across R-132 cannot completely the UNKEYED SIGNAL condition.
overcome the contact-potential developed in the
diodes of V-107. No benefit would result from increas- 12. THE CALIBRATING OSCILLATOR.
ing the voltage across R-132, since the linearity of a. A crystal-controlled calibrating oscillator is in-
rectification of V-107 would be adversely affected, cluded to permit initial self-calibration of the equip-
even though the contact-potential troubles would be ment immediately prior to the actual measurement or
alleviated to a large extent. In order that the meter monitoring of the frequency-shift transmitter signal.
zero for the UNKEYED SIGNAL may coincide with the This calibrating oscillator operates at each of two
meter zero for the KEYED SIGNAL, means are provided frequencies which are spaced 1000 cycles per second
to make the effective no-signal bias on the grid of the apart, the lower frequency corresponding to the space
meter amplifier the same in both conditions, since the frequency, and the higher corresponding to the mark
meter circuits do not change when switching from one frequency of a frequency-shift keyer. The initial cali-
method of operation to the other. This is accomplished bration procedure consists merely of accurately tuning
by obtaining this grid bias from the arm of potenti- the equipment to the lower of the two frequencies,
ometer R-135 (meter zero unkeyed) in the UNKEYED then switching to the higher frequency and adjusting
SIGNAL position of S-130, so that the contact-potential the METER CALIB. potentiometer R-145 until the meter
bias effective at the grid of the meter amplifier for the indicates a frequency-shift of 1000 cycles per second.
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b. The calibrating oscillator consists of two crystal-
controlled aperiodic oscillators, either of which may
be selected by MONITOR-CALIBRATE switch S-101. The
contacts of this switch apply plate voltage to that sec-
tion of the dual-triode calibrating oscillator which
corresponds to the desired calibrating frequency, and
also connect the output of the calibrating oscillator to
the input tuning circuits of the mixer. The two fre-
quency-determining crystals, with fundamental fre-
quencies in the region of one megacycle, are chosen as
a pair with their frequencies differing by precisely
1000 cycles per second, and are carefully selected to
have matching temperature coefficients of frequency
and equal activity. The crystals are then mounted and
sealed in a dual crystal holder suitably inscribed with
the fundamental frequency of each crystal. Since the
actual fundamental frequencies of the crystals are
immaterial, only the frequency difference between
them being important, no tolerance rating is appli-
cable as to fundamental frequency.

c. As shown in the equipment schematic circuit
diagram of figure 7-6, calibrating oscillator V-108 has
its grids connected together and returned to ground
through biasing resistor R-155. Each plate of V-108
is coupled back to the grids through one of the fre-
quency-determining crystals of Z-101 and blocking
capacitors C-157 and C-158. Variable trimmer capac-
itors C-155 and C-156 are provided for vernier adjust-
ment of the calibrating frequencies to correct for
inaccuracies due to manufacturing tolerances in the
crystals of Z-101. The output of the calibrating oscil-
lator is taken from across a small portion of the plate
load resistors of V-108 such that its amplitude is
sufficiently attenuated that no overloading of the
equipment occurs even with the R. F. GAIN control
R-110 advanced to full gain. Regulated voltage
(4105 volts) is applied to the calibrating oscillator
to minimize frequency variations caused by fluctuat-
ing plate voltage.

13. THE POWER SUPPLY.

a. The power supply provides the required plate,
screen-grid, and bias potentials, as well as a-c current
for the heaters of the electron tubes. In the present
equipment, two positive d-c potentials are available:
260 volts and 105 volts. The latter is well regulated
and is obtained through the use of a current-limiting
resistor and gaseous glow-discharge voltage regulator
V-111.

b. A full-wave center-tapped rectifier circuit with
a two-section inductance-capacitance filter supplies
the positive 260-volts potential. A series current-limit-
ing resistor drops this potential to 105 volts at the
anode of the OC3/VR-105 glow-discharge voltage
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regulator V-111 to provide a medium-voltage low-
impedance source to the circuits requiring a well-
regulated potential (the calibrating oscillator V-108,
the local oscillator V-109, the limiters V-103 and
V-104, the meter rectifier V-107, and the meter ampli-
fier V-106B).

c. A grounded-center-tap 12.6-volt heater winding
on the power transformer T-104 is used for all the
electron tubes and pilot lamp, with the exception of
the rectifier V-112. Four tube heaters are connected
from one side of the heater winding to ground, three
more and the pilot lamp are connected from the other
side to ground, and the series current regulating bal-
last tube V-113 is placed in series with the three tubes
which require a regulated heater supply (the local
oscillator V-109, the buffer/meter amplifier V-106 and
the meter rectifier V-107) across the full 12.6-volt
winding. Since ballast tube V-113 is designed to regu-
late a current of one ampere, and the three tubes
whose heater current is regulated require a total cur-
rent of only 0.9 ampere, the three tube heaters are
shunted by resistor R-181, the resistance value of
which allows the difference current ampere to flow
through it.

d. Such a system of parallel-connected heaters in
series with a current-regulating ballast tube has the
disadvantage that if one tube develops an open heater,
the remainder of the tubes are subjected to the full
current, and this may be sufficient to damage their
heaters. In the present case, the total regulated current
is one ampere. For the three tubes and the shunt
resistor, the total resistance is approximately equal to
six ohms when the heaters have reached their full
temperature. Thus, the voltage across the combina-
tion is six volts. If one of the tubes were removed, or
if one developed an open heater, the combination
resistance would rise to approximately 8.3 ohms,
corresponding to approximately 8.3 volts across the
combination. No serious damage will occur in this
case, provided that it is not allowed to continue for
long periods of time, beyond the symptoms of im-
proper equipment operation. This represents the
worst possible case, since if the resistor were to burn
out, or if one section of the heater of V-106 opened up,
then the combination hot resistance would rise only
to approximately seven ohms, and the voltage to
seven volts.

14. OPERATING CONTROLS.

a. GENERAL.—An explanation in general terms
of the function of each operating control is given in
figure 4-1, and the equipment operating controls are
identified with their respective circuits in the equip-
ment block diagram of figure 2-1, while each control is
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identified on the equipment schematic diagram of
figure 7-6 by means of the appropriate circled letter
and panel marking. A detailed description of the
actual electrical functions of the equipment operating
controls follows.

b. @) POWER switch S-110 controls the actual appli-
cation of power to the entire equipment, connecting
the a-c line to the primary circuit of power transformer
T-104 when set to the ON position.

c. ® BAND switch S-102 connects the proper tuning
coil and coupling link into the input tuning circuits so
that the equipment will tune over the selected tuning
range. On the three higher-frequency positions this
switch short-circuits the adjacent lower-frequency tun-
ing coil to prevent tuning interaction.

d. (©) MONITOR-CALIBRATE switch S-101 connects
the input tuning circuits either to the input jack J-101
or to the output of the calibrating oscillator. In the
MONITOR position, input tuning circuits are connected
to input jack J-101, and the calibrating oscillator
plate voltage is disconnected. In the CALIB. FREQ. A
position, input tuning circuits are connected to output
of the calibrating oscillator, plate voltage is applied to
Z-101A section of dual-triode calibrating oscillator
tube V-108. In CALIB. FREQ. B position, input tuning
circuits are connected to the output of calibrating
oscillator, and plate voltage is applied to the Z-101B
section of dual-triode calibrating oscillator tube V-108.

e. (©) TUNE-MEASURE switch S-130 selects the mode
of operation of the indicator circuits. In the TUNE
position this switch connects the a-c output of the
discriminator V-105 and buffer amplifier V-106A to
the phone jack J-101, and connects a portion of the
d-c output of the discriminator to the grid of the meter
amplifier V-106B and places a tuning bias on the meter
M-101. In the UNKEYED SIGNAL position a portion of
the d-c output of the discriminator is applied to the
grid of meter amplifier V-106B and the tuning bias is
removed from meter M-101. In the KEYED SIGNAL
position the a-c output of the discriminator V-105 and
buffer amplifier V-106A is connected to meter rectifier
V-107, and the output of V-107 is coupled to the grid
of meter amplifier V-106B.

f. @ R. F. GAIN control R-110 varies a positive bias
on the cathodes of the mixer V-101 and i-f amplifier
V-102 to adjust the overall sensitivity of the equip-
ment by utilizing the super-control (remote cut-off)
characteristics of these tubes.

&. () AUDIO GAIN control R-130 varies the resistance
in series with the headphones to control the amplitude
of audio signal voltage effective in the headphones
over a limited range. The maximum resistance that
may be placed in series with the headphones is 10,000
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ohms, so that the total range of audio gain variation is
approximately 10 db., and the gain cannot be reduced
to the point of zero response in the headphones. Thus,
the modulation component of a keyed frequency-shift
signal will be audible even if the audio gain control is
accidentally left in the minimum gain position.

h. @ PHONES J-102.—During initial rough tuning
of the equipment to a keyed frequency-shift signal, an
a-c voltage corresponding to the modulation compo-
nent of this signal is available at phone jack J-102,
where a pair of headphones (having a sensitivity of
1000 to 5000 ohms) may be inserted.

i. @ FINE TUNING control R-165 is connected in
series with the small value of capacitance of C-165
(two micro-microfarads) between the cathode of the
local oscillator V-109 and ground. The combination is
thus connected across the cathode portion of the local
oscillator tank circuit. Varying the resistance of FINE
TUNING control R-165 varies the effective capacitive
reactance across this portion of the local oscillator
tank circuit and thus varies the local oscillator fre-
quency. Since the total capacitive reactance variation
is small, and since it is effective across only a relatively
small portion of the local oscillator tank circuit, its
effect on the fundamental frequency of the local oscil-
lator is negligible at the low-frequency end of the local
oscillator tuning range, and remains small even at the
high-frequency end of this range. However, when the
equipment is tuned to signals within the higher-fre-
quency bands, where harmonics of the local oscillator
are used, and particularly when the equipment is
tuned near the higher-frequency limits of these bands,
where the local oscillator tuning capacitor approaches
its minimum capacitance, the fine tuning control be-
comes highly effective and necessary for precise tuning.

j. @METER ZERO SET control R-140 forms part of a
voltage divider network across the 105-volt regulated
supply line, and controls the effective bias on the grid
of meter amplifier V-106B to adjust meter M-101 to
read zero when the TUNE-MEASURE switch S-130 is in
the KEYED SIGNAL position.

k. ® METER-CALIB. control R-145 is connected in
series with meter M-101 when TUNE-MEASURE switch
S-130 is in either the UNKEYED SIGNAL or KEYED SIG-
NAL position, and controls the effective sensitivity of
the meter so that the actual meter reading, for a given
voltage at the grid of meter amplifier V-106B, may be
varied over a considerable portion of the meter range.
This control is provided for adjustment of the meter
calibration during initial equipment self-calibration.

1. © TUNING control C-105 and C-160 varies the
local oscillator tuning capacitor C-160 and input tun-
ing capacitor C-105 to tune their respective circuits
over the particular band in use. The tuning knob shaft
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proper is coupled mechanically to C-160, and C-105 is
ganged to C-160 through a gear and worm-and-fol-
lower assembly, so that backlash in local oscillator
tuning is virtually eliminated.

m. INPUT jack J-101 connects the signal to be moni-
tored (from a matching cable, if used, or simply from
random coupling) into the input tuning circuits
through the contacts of the MONITOR-CALIBRATE
switch S-101.

n. Line voltage selector switch S-111 controls the
connections to ‘the twin primaries of power trans-
former T-104. In the 115-volt position, this switch
connects the two primaries in parallel, while in the
230-volt position the two primaries are connected in
series. The connections between the power transformer
primaries and this switch are important, since the
conditions of opposed parallel or inverse series connec-
tion of the primaries will produce the effect of a direct
short-circuit and are therefore to be avoided.

15. APPENDIX — FREQUENCY-SHIFT
TELEGRAPH SYSTEM.

(See figure 2-5.)

A discussion of the characteristics of the frequency-
shift telegraph system is presented here to supplement
the theory of operation of the present equipment.
This description should provide a more complete
understanding of the role that the monitor equipment
plays in maintaining proper operation of the system.
Personnel well-acquainted with the technical features
of the frequency-shift telegraph system should proceed
to the next section for information on installation
procedures.

a. Frequency-shift telegraphy is a form of fre-
quency modulation in which the signalling is accom-
plished by shifting a constant amplitude carrier be-
tween two frequencies representing the marking and
spacing conditions of the telegraph code. The trans-
mitter emits two different frequencies, one for mark
and one for space, rather than the usual single fre-
quency carrier. .

b. The main advantages of frequency-shift carrier
telegraphy (FS) may be applied to any carrier tele-
graph circuit, but it provides striking' advantages in
high-frequency radio transmission. Most of the ad-
vantages of F'S over the amplitude modulated or “on-
off” (AM) method are the ability to accept rapid
level changes, which results in better stability and
lower distortion, and an improvement in signal-to-
noise ratio, which permits a reduction in the carrier
amplitude. Thus, frequency variations in FS teleg-
raphy correspond to the amplitude variations in AM
or CW telegraphy; the signal transitions in FS are
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represented by frequency-time transients, while in the
AM case they are amplitude transients.

c. There are many methods of controlling the re-
quired shift in frequency, but the one found most suc-
cessful is the use of a reactance tube and a self-excited
oscillator. The output of this oscillator is mixed with
the transmitter oscillator, which is lower in frequency
by an amount equal to the frequency of the self-ex-
cited oscillator, to produce two new frequencies in the
output of the combination, one representing the sum
of the two frequencies and the other the difference
frequency. By the use of a tuned circuit, one is selected
and the other is rejected. In normal practice, the sum
frequency is selected and the difference frequency is
rejected. When the transmitter output frequency is a
multiple of that of the oscillator by the use of fre-
quency multipliers, the amount of shift must be re-
duced by a proportionate amount in order to maintain
a given amount of deviation over the frequency range
of the transmitter.

d. A typical transmitter circuit normally used for
practical FS transmission is shown in figure 2-5. A d-c
telegraph wave, after suitable shaping, is caused to
frequency-modulate an intermediate frequency of 200
kc, which in turn, amplitude-modulates a radio-fre-
quency carrier from a crystal-controlled oscillator.
The upper sideband of this latter modulation is an
FS signal and is selected and amplified sufficiently to
drive the first amplifier or multiplier stage of the trans-
mitter. The 200-kc oscillator is frequency-modulated
by a reactance modulator, which by feeding a leading
or lagging quadrature component of current into the
oscillator tuned circuit, increases or decreases the fre-
quency. By operating the reactance modulator within
its linear range, the frequency-shift waveform is made
the same as the d-c telegraph waveform from the
modulator. A d-c amplifier stage, designated “keying
circuit” in figure 2-5 is provided to furnish a modulat-
ing wave effectively isolated from amplitude and wave
front variations of the incoming telegraph signals. The
d-c telegraph signals may be polar or neutral and are
often obtained from a tone demodulator unit which
allows keying from a remote point. The shift may thus
be varied continuously, or in definite steps to allow for
subsequent frequency multiplications, by suitable at-
tenuation controls. Controlling the shift in this manner
keeps the instabilities of the reactance modulator a
constant percentage of the frequency shift, which
would not be the case if the shift were controlled by
adjusting the amplitude of the modulating wave. The
use of a balanced instead of an unbalanced reactance
modulator minimizes variation of the mean frequency
and also allows the shift to be varied without the shift
affecting the mean frequency.
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Figure 2-5. Typical Frequency-Shift Block Diagram

e. The frequency-shift signal transitions are wave-
shaped, to restrict sideband radiation, by means of a
low-pass filter in the d-c telegraph signal path to the
reactance modulator. The low-pass filtering is made
adjustable to accommodate a range of signalling
speeds.

f. Phase modulation may readily be added to the
signal in this type of exciter by superimposing the de-
sired sine-wave modulating frequency on the telegraph
signal wave input to the reactance modulator. This
phase modulation is useful in minimizing errors due to
selective fading.

8. To obtain optimum results in FS radio telegraph
transmission and to allow close spacing of channels, a
high degree of frequency stability is necessary. An
overall frequency stability of =100 cycles is desirable
in a system using a value of frequency-shift between
500 and 1000 cycles. A frequency-shift exciter of the
type just described, with the crystal and 200 kc FS
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oscillator located in a temperature-controlled oven,
usually has a frequency stability such that the mean
r-f frequency may be held to within =50 cycles up
to frequencies of 20 mc over ordinary periods of
operation on any one frequency. One of the advant-
ages of this type of exciter is that small inaccuracies in
crystal frequency may be compensated for by adjust-
ing the mean frequency of the 200-kc oscillator.

h. A typical receiver is also shown in the system
block diagram of figure 2-5. Except for the amplitude
limiter and the frequency discriminator and rectifier,
the AM and FS receiving circuits are more or less
conventional. The FS receiver normally uses double
conversion, but otherwise the remaining circuits are
essentially the same. The output from the second fre-
quency conversion stage may be either in the audio
range or at a considerably higher frequency such as
50 kc. Following the second converter is a band-pass
filter which determines the final overall bandwidth
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before demodulation. The AM (C-W) signals are
normally amplified and rectified to give a d-c telegraph
signal, while FS signals are amplitude-limited and
passed through a frequency discriminating network
and then rectified to give a d-c telegraph signal. Be-
yond this point the two systems are again identical.
The d-c signals pass through a low-pass filter to remove
carrier ripple and higher-frequency noise components,
and then are amplified to a suitable level to operate
automatic recording or printing apparatus. The d-c
signals may also be used to modulate an audio fre-
quency so as to pass the signals to a remote point.

i. The FS transmitter output must be confined to
the bandwidth allotted for such service. Since ordi-
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narily it is desirable to use as much frequency-devia-
tion as possible within the assigned band of frequen-
cies, but not so much as to exceed the bandwidth re-
quirements, all FS transmissions should be carefully
monitored for the amount of frequency-shift being
used. In many other applications, particularly where
sharply tuned filters are employed, it is of utmost
importance that -the exact required amount of fre-
quency-shift be established and maintained. Thus, an
accurate method of measuring and monitoring trans-
mitter frequency-shift is required if the maximum
benefits of FS telegraphy are to be attained. Fre-
quency Shift Monitors OCT-2 and OCT-3 are equip-
ments designed for this function.

ORIGINAL




INSTALLATION

NAVSHIPS 91131
OCT-2 and OCT-3

Section 3
Paragraphs 1.a.—4.d.

SECTION 3
INSTALLATION

1. SCOPE AND CONTENTS.

a. The installation procedures of the Frequency
Shift Monitors OCT-2 and OCT-3 are covered in this
section along with the preliminary tests and adjust-
ments necessary to place the equipment in operation.
Preparation of the frequency-shift monitor equipment
for operation involves the following sequence of steps:

(1) Planning types of installations and power
sources.

(2) Unpacking and inspecting the equipment.
(3) Readying the equipment.
(4) Preparing the ship or shore installation.

(5) Checking the complete installation.

b. When once set-up for operation, the equipment
will normally require no adjustments other than the
periodic calibration check to assure accuracy in the
frequency-shift measurements. However in the instal-
lation procedure, the calibration check also serves the
very useful purpose of providing a quick-check on
the performance of the equipment. For further infor-
mation on the control settings and operational adjust-
ments refer to Section 4—Operation.

2. TYPES OF INSTALLATIONS.

a. As determined by local conditions, the installa-
tion of the present equipment will be either in a shock-
mounted cabinet (OCT-2) which is normally intended
for shipboard use, or the equipment will be supplied
with dust covers for rack-and-panel mounting in shore-
type installations (OCT-3). The differences between
these two equipments are illustrated in figures 1-1,
3-1, and 3-2. Throughout this handbook, wherever any
information is given without specific reference to
either the Frequency Shift Monitor OCT-2 or OCT-3,
the instructions apply equally well to both equipments.

b. For continuous monitoring of the frequency-shift
being employed at the transmitter, the equipment
should be placed so that frequency-shift or deviation
meter M-101 may be easily observed.

3. PRIMARY POWER SOURCE REQUIREMENTS.

a. The Frequency Shift Monitors OCT-2 and OCT-
3 require an a-c single phase 115- or 230-volt power
source and will consume about 85 watts at the supply
frequency of 50 to 60 cps.
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CAUTION

The equipment will be damaged if it is con-
nected to a power source of 400 cps or to
another source other than 50 to 60 cps.

b. If a 230-volt source is to be used, the voltage
selector S-111 on the rear of the chassis should be set
to the 230 a-c position. This connects the two halves
of the power transformer in series for operation at the
higher voltages.

c. When operating on 115 wvolts, the protective
fuses should have a rating of two amperes. The fuses
and spare fuses normally supplied are rated at two
amperes for the normal 115-volt operation. If opera-
tion on 230 volts is planned, all fuses should be re-
placed with those of one-ampere rating including the
spare fuses, for proper protection at the higher voltage.

4. UNPACKING AND INSPECTING THE EQUIPMENT.

a. The equipment has been tested at the factory
before shipment and careful handling will help to
keep the equipment in proper working order. Care-
fully unpack the equipment and remove all the pack-
ing material used to hold the components and con-
trols in place. During the unpacking procedure use
extreme care to prevent damage to the unit or any
of its component parts.

b. Check the equipment received against the ac-
companying packing lists and the list of equipment
supplied, table 1-1 in Section 1 of this handbook. If
damage is noted, Failure Reports should be issued
through normal channels and in accordance with the
instructions given in figure 7-1 of this handbook.

c. Make a thorough electrical inspection of the
unit. Inspect the wiring carefully to ascertain that no
connection has been loosened or removed from its
original contact point. When making inspections take
precautions not to disturb the original settings of the
screw adjust potentiometers, padder and trimmer
capacitors. These components have been properly ad-
justed during manufacturing tests and any disturbance
of the settings will require precise adjustment as out-
lined in Section 7, “Corrective Maintenance” of this
handbook.

d. It is good practice to check all the tubes in the
equipment before placing them into operation. Re-
place any tubes found to be defective, but do not re-
place a tube otherwise, since the spares box might
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Figure 3-1. Frequency Shift Monitor OCT-2, Installation Diagram
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soon contain many tubes whose exact age and con-
dition would not be known. The tube numbers and
their respective symbols appear alongside of each tube
socket and no trouble should be encountered in re-
placing or servicing tubes.

5. READYING THE EQUIPMENT.

a. Visually inspect each unit to insure that all dust
covers are in place, assembly hardware is secure, and
that the mechanical operation of the controls is satis-
factory.

b. Thoroughly bench-test the equipment in ac-
cordance with the maintenance procedures covered in
Section 7. When the bench-tests have been completed,
the equipment is ready for installation.

c. Set the primary voltage selector S-111 to the
voltage source to be used, either 115 or 230 volts a-c.
Install the proper fuses in the operating and spare fuse
holders (two-ampere fuses for operation on 115 volts,
and one-ampere fuses for use on 230 volts).

6. INSTALLATION OF THE FREQUENCY
SHIFT MONITOR OCT-2.

{See figures 3-1 and 3-3.)

a. The dimensions given in figure 3-1 should be
taken into consideration when installing the Fre-
quency Shift Monitoer OCT-2. All four mounting feet
of the equipment should be placed on a flat surface,
and if desired they may be secured to the mounting
surface, although this is not necessary. Place the
monitor where the frequency-shift meter M-101 may
be observed from the operating position. The controls
on the front panel should also be easily accessible.
Allow room at the front of the equipment to allow the
panel and chassis to be removed from the cabinet for
servicing, and provide room at the rear for the power
cable W-201. For vibration, ventilation, and servicing
allowance, a mounting space 23-%" long x 36-%2"
deep x 13-13” high will be suitable.

b. The a-c power input receptacle is located on the
rear of the monitor chassis, as shown in figure 3-3.
Either 115 or 230 volts a-c may be brought into the
unit from some convenient source by means of the
12-foot power cable W-201. The primary voltage
selector should be checked and set if necessary to the
setting of the voltage source used (either 115 or 230
volts a-c).

CAUTION
Failure to have the primary voltage selector
switch in the proper position may result in
improper operation or serious damage to the
equipment.
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c. Connect a set of headphones into the @ PHONES
jack J-102. The phones are used to assist in the
tuning procedure, and are operative only in the TUNE
setting of the @ TUNE-MEASURE switch. The @ AUDIO
GAIN control R-141 sets the audio level in the head-
phones.

d. In some cases insufficient level may be obtained
from the transmitter. Additional pickup may be ob-
tained by loosely coupling to the transmitter and feed-
ing the r-f to the monitor by means of a suitable length
of coaxial cable connected to the INPUT jack J-101
by means of a UHF-type coaxial plug. Cable con-
nections are illustrated in figure 3-3, and r-f cable
fabrication data is given in figure 3-4.

Note

The equipment must receive r-f energy from
a stage of the transmitter following the last
stage of frequency multiplication. Approxi-
mately 15 millivolts to 20 volts r-f input is
required for proper operation. The r-f level
applied to the remaining circuits is con-
trolled by the setting of the () R. F. GAIN con-
trol.

7. INSTALLATION OF THE FREQUENCY
SHIFT MONITOR OCT-3.

(See figures 3-2 and 3-3.)

a. The space requirements of the Frequency Shift
Monitor OCT-3 are given in figure 3-2. Since the
present equipment is mounted in a rack, allowance
for vibration is not necessary. However, allow 30-13
inches depth to facilitate dust cover removal. The
panel is standard size and requires 10-%2 inches of
panel space in the rack. Check that the power cable
W-201 has adequate clearance and that the primary
voltage selector is set to the voltage of the power
source (either 115 or 230 volts a-c). Also be sure that
the correct fuses are installed in the equipment. Two-
ampere fuses are required for operation on 115 volts,
while one-ampere fuses are needed when 230-volt
operation is contemplated.

CAUTION

Improper operation or serious damage to the
equipment will occur if the primary voltage
selector is not set to the proper position.

b. If insufficient r-f level is obtained from the
transmitter, it may be necessary to obtain additional
pickup by means of a co-axial cable connected to the
INPUT jack J-101 and coupled to a stage of the
transmitter following the last stage of frequency multi-
plication.
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Figure 3-2. Frequency Shift Monitor OCT-3, Installation Diagram
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INSTALLATION

c. Connect a set of headphones into the @ PHONES
jack J-102. The headphones assist in the tuning pro-
cedure. Further information on the operational control
settings and adjustments is given in Section 4 of this
handbook.

8. CHECKING THE INSTALLATION.

a. Before power is applied to the equipment and
before any operational adjustments or tests are be-
gun, thoroughly check the complete installation. Be
sure that the power selector switch S-111 is set to the
power supply voltage to be used. Also check, and
change if necessary, the operating and spare fuses
(two-ampere fuses for 115 volts and one-ampere fuses

NAVSHIPS 91131
OCT-2 and OCT-3

Section 3
Paragraphs 7.c.—8.b.

for operation on 230 volts). See that the power cable
and the r-f pickup cable (if required) are secure and
that the headphones are plugged into the (G) PHONES
jack J-102.

b. Power should be applied and an electrical check
of the equipment should be completed before further
use is attempted. If at any point the equipment ap-
pears to operate abnormally, turn off the power im-
mediately, and check that the power selector switch
is properly set and the supply voltage is correct. A
very satisfactory quick-check on the equipment may
be obtained by making an internal calibration check,
as described in Section 4. For complete bench-test
procedures refer to Section 7—Corrective Mainte-
nance.

CONNECTOR.
USE AS
REGUIRED

w-201 _—%

o
%) ;
o) o
@ AC.INPUT 115 @
voLzs RE INPUT @
GROUND
%, @ @ %)
@ 230! @ @
voLTS
= J =
;g:_ig%’; ‘;‘fﬁ, \ GROUND EQUIPMENT STRIP SUFFICIENT SHIELDING
p-202. BEFORE TO PROVIDE 15 MILLIVOLTS TO
GONNECT TO AC. APPLYING POWER 20VOLTS OF R-F IN PUT
INPUT J-103 NAVY TYPE WHEN PLACED IN PROXIMITY
49192. ) TOTHE TRANSMITTER TO
R'G“T ANGLE N[l BE MONITORED.

[}
NAVY TYPE 49195.CONNECTS TO R-F INPUT P-20I.
J-101 ONLY WHEN INADEQUATE R-F PICKUP

CONNECT TO 115 OR

POWER CABLE
ASSEMBLY

IS OBTAINED. 230 VOLT A-C
POWER SOURGE

Figure 3-3. Cable Connections Diagram
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TIN WITH A SMALL AMOUNT OF SOLDEM

COAXIAL CABLE

HIGH - FREQUENCY

COPPER BRAID SHIELD OUTER INSULATION
INSULATION

Step 2
Trim off copper shield as shown and tin the remaining
exposed portion.

Step 1
Square off cable end and remove outer insulation, ex-

posing copper shield.

i

off
147017007019017 E

COPPER CONDUCTOR

Step 3
Trim off high-frequency insulation as shown and tin
stranded copper core

PLUG BODY NOLE SET SCREW

PLUG-BODY TP

2

PLUG BOOY . |
LOCKING RiNG PLUG SHELL

Step 4
Attach Navy Type 49195 straight plug to cable end as
follows

a) Tin the inner wall of the plug-body tip by filling the tip only with solder and then shaking the solder out.

b) Slide the plug shell and coupling ring on the cable and insert the cable end in the plug body. twisting so that the internal
thread of the plug cuts a matching thread in the outer insulation of the cable. The end &f the copper conductor should
come to about 78 inch from the extreme end of the plug-body tip.

c) Securely solder the end of the copper conductor to the plug-body tip (keeping the outside of the tip clean). Solder
through and around the plug-body holes to ensure good bonding between the plug-body and exposed portion of copper
shield beneath.

d) Pull the locking ring over the plug-body. pull the plug shell up to the locking ring. and tighten the plug-shell set screw.

COAXIAL CABLE CROSS SECTION
OUTER INSULATION

/ NAVY TYPE 49195 STRAIGHT PLUG

COPPER SHIELD BRAID

|
I

!

3 -.JL Step 5 STRANDED
64 CONDUCTOR

(When required)
" HIGH FREQUENCY INSULATION

o g
o0
XXyl

Mechanically couple a right-angle con-
NAVY TYPE 49192 nector to the plug.
RIGHT ANGLE CONNECTOR

Figure 3-4. Cable Fabrication Data
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SECTION 4
OPERATION

1. PRECAUTIONS TO BE OBSERVED.

a. When the installation has been completed and
the preparatory adjustments described in Section 3
have been completed, the equipment is ready for
operation. The actual operation of the present equip-
ment is very simple, provided that the proper sequence
of adjustments are made. As an aid to the sequence
of operations to be followed, each front panel control
is identified by a code letter in addition to its circuit
function. The control settings are thus normally per-
formed in a more or less alphabetical order.

b. All operating personnel should know the loca-
tion, nomenclature, and function of all controls, and
should be thoroughly familiar with the calibration and
frequency-shift measurement procedures. Adequate
knowledge of the operational procedures will permit
the operator to establish and maintain the desired
frequency-shift measurement accurately and effi-
ciently.

c. The RF Monitor permits the continuous moni-
toring of the space-to-mark frequency deviation of
any frequency-shift transmitter using up to 1500
cycles per second frequency-shift over a range of one
to 26 megacycles.

Note
The equipment must receive r-f energy from
a stage of the transmitter following the last
stage of frequency multiplication. Otherwise
the frequency-shift indication on the meter
will be in error.

d. For reliable and accurate frequency-shift indica-
tion, the initial meter zero-set adjustment and the
calibration procedure must be completed before any
measurements are taken.

CAUTION

Failure to have the primary voltage selector
switch in the proper position will either re-
sult in improper operation or serious damage
to the equipment.

e. It is of utmost importance that the primary
voltage selector switch S-111, located on the rear of

the chassis, be set to the voltage of the power source :

to be used (either 115 or 230 volts, 50 to 60 cps a-c)
before power is applied to the equipment. Also check
that two-ampere fuses are used on 115 volts a-c, and

ORIGINAL

that one-ampere fuses are used if the equipment is
operated on 230 volts a-c, in order to protect the
equipment in case of overload.

2. OPERATING PROCEDURE.
(See figure 4-1.)

a. A summary of the functions of each control, and
the operational control settings and procedures, is
presented in figure 4-1. Reference to this chart will
provide a clear understanding of the functions of all
controls and the reasons underlying the adjustment
sequence.

b. The entire operation procedure evolves around
four basic procedures.

(1) The meter zero-set adjustment.
(2) The calibration procedure.

(3) Frequency-shift measurement of unkeyed
signals.

(4) Frequency-shift measurement of keyed sig-
nals.

c. These four operational procedures are covered
fully in the following paragraphs. Throughout the
discussion of the operation procedure, frequent ref-
erence should be made to figure 4-1. Although there
is some duplication in the various procedures, com-
plete information is nevertheless given for each phase
of operation. All controls are referred to by their code
letters as well as by circuit functions, to assist in
identifying each control and stressing the sequence
to be followed.

3. THE METER ZERO-SET ADJUSTMENT.

a. The accuracy of the frequency-shift measure-
ment is adversely affected by the meter zero-set ad-
justment. While the equipment maintains its calibra-
tion over long periods of time, it is important that the
initial zero-set adjustment be made accurately. The
meter zero-set adjustment is part of the calibration
procedure, and its setting affects the calibration and
consequent frequency-shift measurements.

b. The frequency-shift meter is adjusted to zero by
following the simple procedure below. Always allow at
least five minutes after the equipment is turned on, in
order for the circuits to reach stable operating tem-
perature.
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e 2
O
TUNE
60 . 14 56C
=% \x’f{%}tyj,,a £
T e
%, CYCLES PER SECOND
/ @)
[on)
MEGACYCLES
TR RSNET
O ¢ O
g @ TUNE-MEASURE g
| T
]

.® POWER SWITCH S=110., Turns equipment on. Ap- I‘ BAND selector S-102, Selects any one of four
plies power to all circuits, Turn on at least Tecelver frequency tuning ranges corresponding to
five minutes before actual use in order to allow the output frequency of the transmitter to be mon-
equipment to reach stable operating temperature. itored.

@ TUNING(Capacitors C-105 and C-160), Selects ((P MONITOR-CALIBRATE switch S-10l1l. Set to M(]
he desired receiver frequency corresponding to monitor] position for checking the transmitter
the output frequency of the transmitter to be frequency-shift either in the keyed or unkeyed
monitored. Must be set to the gtsﬁggj frequency mode., When set to CALIB FREQ, A and CALIB FREQ.
of the transmitter not to a harmonic, frequency, B two low-frequency crystals having a frequency
in order for the meter to indicate the correct difference of exactly 1000 cps are used to cali~
frequency-shift being used at the transmitter. brate the frequency-shift meter M-101,

Refer to the frequency cdlibration charts to de-

termine the approximate setting of the TUNING (1? TUNE-MEASURE switch 8-130, Set to TUNE for se-g

dial corresponding to the transmitter frequency. ecme e5 8ig and for all preliminary

The receiver froquency should be set to the ap- tuning - including the calibration adjustment.

proximate frequency of the transmitter to avolid When set to UNREYED SIGNAL and XKEYED SIGNAL the

possible spurious response. sensitivity of the meter 1s greatly increased and
the frequency=-shift 1s indicated on the upper

FINE TUNING R-165, Provides fine tuning overe/ scale of the frequency-shift meter M-10l,

& very small range of frequencies. Since the sen-
sitivity of the meter 1s greatly increased in the @ R.F. GAIN control R-110, Determines the over-g—
keyed and unkeyed modes, fine control 1s nmecessary all sensitivity of the receiver. The sensitivity
for precise tuning in the unkeyed mode of opera=- is normally adjusted so as to provide proper indi-
tion (either in calibrate or monitor position) for cation on the meter. Only sufficient sensitivity
setting the meter to zero. should be used, since excessive r=f gain may re-

. sult in spurious response. The setting of the
® %ﬁ& Used to calibrate the fre-@- R.F. GAIN 6ontrol in no way affects the accuracy
quency- ft meter. If the difference frequency of the frequency-shift measurement.

between CALIBs FREQ. A and CALIB. FREQ. B _does not
indicate 1000 cps on the meter M-101, (X) METHR @ AUDIO GAIN control R-130, Adjusts the audiog—-
CALIB. should be adjusted so as to indicate 1000 evﬁma!ﬂe headphone vol=-
gl;s on the meter when set to the calibrate posi- ume. .It is operative only in TUNE operation.

on.
@ PHONES connection J~102. The headphones areg.

@ METER_ZERQ SET control R=-140. Adjusts theg | Connected to J- 0 assist in the tuning pro-
meter zero setting when the R.r's GAIN control cedure when the TUNE-MEASURE switch 1s set to
is set to minimum (full countér-clockwise). TUNE.

@ PILOT LIGHT I-10l. Indicates when power 1is being | ¢ FREQUENCY-SHIFT METER M-101. Indicates the fre-
applied to the equipment. quency-shift of the transmitter being monitored
elther in the keyed or unkeyed mode. Also serves

2 AMP FUSES F-101 and F~102. Provide protection as a tuning meter to assist in the proper tuning
to the equipment in case of overload. Should be 2= of the input signal in both the monitor and cali-
ampere fuses when operating on 115 volts (S-111 in brate position of the(T)MONITOR-CALIERATE switch
the 115 volt position). Change to one-ampere fuses S~101, Calibrated in cycles per second (cps). In
when operating on a 230 volt source (also set S-111 the TUNE position the meter rests on the tuning
to 230 volts). mark at center scale in the absence of signal.
When a signal 1s received, the meter indicates up

SPARE FUSES F-103 and F-104. Used to replace or down scale depending upon whether the upper or
operating fuses F-101 or F-102 in the event of lower frequency is tuned through. Tuning should
burp-out. If the replacement fuses also immediate- be adjusted so that the center of the characteris-
1y burn-out, do not replace with additional fuses tic "S" or frequency modulated discriminator out-
until the cause of trouble has been located and put curve is selected (tune mark). In keyed and
corrected, If F-103 and F-104 are used, replace unkeyed operation the sensitivity of the meter is
with new fuses so as to have spare fuses avallable greatly increased, and frequency-shift is indi-
when needed. cated directly on the upper scale of the meter.

Figure 4-1. RF Monitor, Operating Instructions
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(1) Set @ R.F. GAIN control to zero (full counter-
clockwise setting).

(2) Set (D) TUNE-MEASURE switch to KEYED
SIGNAL.

(3) If required, adjust @ METER ZERO SET for
zero reading on the upper-scale of the frequency-shift
meter (left-hand zero).

4. THE CALIBRATION ADJUSTMENT.

a. The frequency-shift calibration of the meter
should be checked at periodic intervals to assure
reliability and accuracy of the frequency-shift indica-
tion. The meter zero-set adjustment as described
above should always be completed first before at-
tempting to calibrate the equipment. It is necessary to
make a calibration check whenever the equipment is
to be used after periods of inactivity, in which case at
least five minutes should be allowed for the equipment
to reach stable operating temperature, and the meter
zero-set adjustment described above should, of course,
be completed first.

b. Normally, after initial calibration, the equipment
will not require continual adjustment. It is good prac-
tice, however, to check the calibration at periodic in-
tervals to assure that maximum accuracy of the equip-
ment is available at all times. The operator should
thoroughly understand the following procedure.

(1) Set (C) MONITOR-CALIBRATE switch to CALIB
FREQ. A.

(2) Set (D) TUNE-MEASURE switch to the TUNE
position.

(3) Switch the (B) BAND selector to the 1.0—2.9
megacycle range.

(4) Turn @ R.F. GAIN to maximum (full clock-
wise position).

(5) Set @ TUNING to approximately one mc
(refer either to the approximate frequency calibration
charts supplied with the equipment or to figures 4-1 or
4-2).

(6) Tune @ TUNING through the characteristic
frequency modulation discriminator “S” curve. Adjust
L TUNING until the meter points to the TUNE mark at
center scale, midway between the upper and lower
meter indication.

(7) Set (® TUNE-MEASURE switch to UNKEYED
SIGNAL.

(8) Adjust @ FINE TUNING until the meter reads
zero on the upper scale (left-hand zero).

(9) Set (©) MONITOR-CALIBRATE switch to CALIB
FREQ. B.

ORIGINAL
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(10) If necessary, adjust (§) METER CALIB. until
the meter indicates exactly 1000 cycles per second on
the upper scale of the frequency-shift meter. The indi-
cation on the meter may now be relied upon for ac-
curate measurements, either for keyed or unkeyed
signals.

5. FREQUENCY-SHIFT MEASUREMENT OF
UNKEYED SIGNALS.

a. The meter zero-set and calibration procedures
should be completed before any frequency-shift meas-
urements are attempted. Refer to figure 4-1 to obtain
a clearer picture of the sequence of operations. In the
unkeyed signal methods of measuring frequency-shift,
the difference frequency between the space and mark
r-f frequencies is measured. Thus, the transmitter must
be manually keyed from the space to the mark fre-
quency.

b. When monitoring keyed signals, such as during
periods of transmitter traffic, the equipment is op-
erated under the keyed signal condition as explained
in paragraph 6.

c. The first step in measuring frequency-shift is, of
course, the calibration procedure, if it has not already
been completed. The procedure for obtaining the fre-
quency-shift indication for unkeyed signals is given
below.

(1) Switch (A POWER to on, and calibrate the
equipment as described in paragraph 4.

(2) Set BAND switch to the frequency range
corresponding to the output frequency of the trans-
mitter to be monitored.

(3) Set (©) MONITOR-CALIBRATE switch to MON.
(4) Set (D) TUNE-MEASURE switch to TUNE.

(5) Set@ R.F. GAIN to maximum, unless the out-
put of the transmitter has previously been monitored
and the r-f level is known. It is desirable to use the -
minimum amount of gain that will still assure limiting
action, so as to reduce the possibilities of spurious
response. Limiting is indicated by maximum meter
reading, in the TUNE position of the (C) MONITOR-
CALIBRATE switch, when tuned for maximum upward
or downward deflection on the “S” curve.

(6) Refer to the frequency calibration charts sup-
plied with the equipment or to figure 4-2 or 4-3, and
adjust @ TUNING to the approximate frequency of the
signal to be monitored. Tune through the characteris-
tic frequency modulation discriminator output curve,
as evidenced by an increase and decrease in meter
reading from the center-zero position. Adjust @
TUNING to the center of the “S” curve (meter reading
of center-scale zero at TUNE mark.
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Figure 4-2. Approximate Frequency Calibration Charts, Bands 1 and 2

(7) Set (D) TUNE-MEASURE switch to UNKEYED
SIGNAL.

(8) Adjust @ FINE TUNING for zero reading on
the upper-scale (left-hand zero).

(9) Shift the transmitter frequency to mark by
closing the key.

(10) The transmitter frequency-shift is indi-
cated directly on the meter in cycles per second.

6. FREQUENCY-SHIFT MEASUREMENT OF
KEYED SIGNALS.
a. When the equipment is operated in the keyed
signal mode, continuous monitoring of transmitter fre-
quency-shift up to 1500 cps is obtained on the meter.

4-4

Variations in keying speeds down to 40 wpm (20 cps)
do not affect the accuracy of the frequency-shift indi-
cation.

b. The tuning procedure for keyed signals is similar
to that for the unkeyed signal and calibration pro-
cedures, except that headphones may be used to assist
in properly tuning the keyed frequency-shift signal.
The procedure for monitoring the frequency-shift of
keyed signals is given below.

(1) Switch (A) POWER to ON, and calibrate the
equipment as covered in paragraph 4.

(2) Set(B) BAND selector to the frequency range
corresponding to the output frequency of the trans-
mitter to be monitored.

ORIGINAL




OPERATION

APPROXIMATE FREQUENCY
’ GALIBRATION

BA%D 3 /

647 —14,0MC /

Hy81—n
w
|
o

1154 >
(]
g
(L]

30—
=
=

10-6 >.

106
Zz
5

1052
w
24
u.

948
-
4 /

5.4 z

LA T
[}

950

8.8

846

RF M( N!TOI#

¢
»

OCTr2 AND O(0T-3
GHART NO.CH-I104 -2

—Ts&

N
»

~N
(]

/ DIAL DIVISIONS

¢
P

NAVSHIPS 91131
OCT-2 and OCT-3

Section 4
Paragraph 6.a.

AFPROXIMATE] FREQUENDY

GALIBRATION
BAND 4

14,0 ~26,0MC

o
(]

n
©

w
[/

-«

)]

”w

n
[ ] @

i
i
)

n
i

o
o
SLES)

>
Q
a
20 [} -
Wi
£ /
R /
Z
wi
203
3
(1]
x
19 L.
a /
b3
18 z
o
® /
RF MONITOR
5
oc'rirz AND OCT-3
GHART NOJCH-1104—2
12
DIAL DIVISIONS
o 1 2P 3F ap 5]0 s’o ™ sF er

Figure 4-3. Approximate Frequency Calibration Charts, Bands 3 and 4

(3) Set (C) MONITOR-CALIBRATE switch to MON.
(4) Set (D) TUNE-MEASURE switch to TUNE.

(5) Set @ R.F. GAIN to maximum, unless the out-
put of the transmitter has been previously monitored,
and the r-f level is known. (Use only sufficient r-f gain
to produce limiting action in order to avoid any
spurious responses. Limiting is indicated by maximum
meter reading, in the TUNE position of the (C) MONITOR-
CALIBRATE switch, when tuned for maximum upward
or downward meter deflection on the “S” curve.)

(6) Insert a pair of headphones (1000 to 5000
ohm impedance) into the@ PHONES jack J-102.

(7) Refer to the frequency calibration chart, and
ORIGINAL

adjust @ TUNING to the approximate frequency of the
signal to be monitored. Tune through the characteris-
tic frequency modulation discriminator output curve,
as indicated by key-click transients in the headphones
and an increase and decrease in meter deflection from
the normal center-zero position. Adjust @ TUNING to
the center of the “S” curve (meter reading of center-
scale zero at the TUNE mark). The keying transients
or key clicks should also be heard in the monitor head-
phones as an aid to proper tuning or signal identifica-
tion.

(8) Set (D) TUNE-MEASURE to KEYED SIGNAL.
The transmitter frequency-shift is now indicated di-
rectly on the upper-scale of the meter in cycles per
second.
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OPERATOR’S
MAINTENANCE

SECTION 5
OPERATOR’S MAINTENANCE

1. ROUTINE CHECK CHART.
(See table 5-1.)

a. The accuracy of the frequency-shift measure-
ment depends upon several adjustments which must
be made at periodic intervals by the operator. The
internal calibration should be checked to assure that
the frequency-shift reading on the meter M-101 is
correct. The calibration procedure is covered in Para-
graph 4 of this section, and the routine operator’s
checks are covered in table 5-1.

b. The equipment is designed to operate on either
115 or 230 volts a-c. Although the equipment will
normally be set up for one power source or the other,
the operator may have occasion to adjust the equip-
ment for operation on the alternative power source.
This is accomplished by setting the primary selector
switch S-111 (located on the rear of the chassis) to

TABLE 5-1.

the power source voltage to be used (either 115 or 230
volts a-c).

c. The equipment is supplied with two-ampere fuses
in the operating and spare-fuse holders for operation
on 115 volts a-c. If operation on 230 volts a-c is
planned, the fuses must be replaced with one-ampere
fuses to provide proper protection to the equipment.
Additional fuse and tube replacement data is given
in the following paragraphs.

2. FUSE LOCATIONS AND SYMPTOMS OF FAILURE.

a. There are two operating and two spare fuses in
the equipment. The fuse holders marked 2 AMP in the
upper left hand corner of the front panel contains the
two-ampere fuses which provide protection for the
equipment when operating on 115 volts a-c (these
should be changed to one-ampere fuses when op-
erating on 230 volts a-c). If there is total failure of
the equipment, one or both of these fuses may be

ROUTINE CHECK CHART

What To Check How To Check

Precautions

Pilot Lamp. Throw@Powea switch to ON.

Fuses.
panel.

Remove each fuse from its fuseholder on front

Pilot lamp should light. If it does not, check lamp
by replacement. If pilot lamp still does not
light, check fuses.

Defective fuses are usually indicated by a visual
inspection, although not always. Check each
with an ohmmeter to be sure. If fuses are good,
check power cord.

Power Cord.

Zero-Set Adjustment.

Equipment Sensitivity.

Controls and Switches.

Equipment Calibration.

Check to see that power cord is securely con-
nected at both ends, and check carefully for
evidences of insulation decay or fraying due
to crushing or excessive bending. Check plug
contacts to see that they are bright and clean.

With power removed from the equipment, op-
erate each front panel control and switch
through its full range.

Perform the meter zero set adjustment in ac-
cordance with paragraph 4.a. of this section.

Perform the calibration checking procedure in
accordance with paragraph 4.b. of this sec-
tion

After performing the calibration checking pro-
cedure outlined in pgragraph 4.b. of this
section, slowly turn R.F. GAIN counter-
clockwise until the equipment meter indication
first begins to decrease. This point is the
limiting threshold.

Erratic operation may be encountered due to
poor or intermittent contact in the power cord
or receptacles. There should be no evidence of
cable insulation failure, or of corrosion or ac-
cumulated dirt in or around contacts of con-
nectors or a-c line plug.

Control action should be smooth, noiseless and
continuous. Control knobs should be tight on
shafts. Switch action should be firm and positive.

If the equipment meter cannot be adjusted to zero
indication, report condition to the maintenance
crew.

If the equipment does not respond properly
during this check, report condition to the
maintenance crew.

The limiting threshold should occur at least one-
quarter turn of@ RF. GAIN from its full
clockwise position. If this is not the case,
report condition to the maintenance crew.
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Figure 5-1. RF Monitor, Tube Location Diagram

burned out. Inspect the fuses by unscrewing the front
panel fuse holders. If the fuses show signs of burn-out,
replace with one of the spare fuses. This should re-
store the equipment to normal operation. If the fuses
do not show any evidences of burn-out, it is well to
measure them for continuity on an ohmmeter, and re-
place as required.

WARNING
Never replace a fuse with one of higher
rating unless the continued operation of the
equipment is more important than probable
damage. If a fuse burns out immediately
after replacement, do not replace it a second
time until the cause has been corrected.

b. Fuse failure is indicated by total equipment
failure. If the fuses are burned-out, the pilot light and

ORIGINAL

tubes will not be illuminated, even though the POWER
switch is on. In addition, the meter will indicate zero
reading (left hand zero even in the TUNE position).
One or both of the fuses is probably burned-out and
should be replaced. If the replacement fuse also burns
out, do not attempt to operate the equipment again
until the cause of trouble has been located and cor-
rected. If operation is not restored by fuse replace-
ment, it is possible that the power source has failed,
and it is wise to check the primary voltage with an
a-c voltmeter.

3. TUBE REPLACEMENT DATA.
{See figure 5-1.)

a. Tube failures are responsible for the largest
number of failures that occur in equipments of this
type. When a tube is suspected as causing faulty op-
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eration of the equipment, the tube may be either
checked on an approved type tube checker or by
replacement with a tube known to be good. Of course
in routine maintenance checks, all tubes are checked
at regular systematic intervals.

b. When placing a new tube into a circuit, note the
position of the equipment controls before making any
changes. If resetting the controls with the new tube
in the circuit does not correct the abnormal condition,
return the controls to their original settings and restore
the original tube, unless a tube test made with an
approved type tube checker used according to its
own instruction data shows the tube to be bad.

Note
All tubes of a given type supplied with the
equipment should be consumed prior to em-
ployment of tubes from general stock.

c. When replacing a tube in a circuit, decide imme-
diately whether or not to keep the old tube, and do
not change tubes indiscriminately; otherwise the
spares box will become full of tubes whose exact age
and condition is unknown or uncertain. Realignment
will sometimes be necessary when new tubes are used
to replace the originals. Therefore only replace a tube
when it is definitely known to be defective, or when a
replacement tube provides proper operation.

d. The octal-based tubes are secured by means of
locking clamps at their base. It will be necessary,
therefore, to release the locking clamp before the tube
can be removed for test or replacement. The other
tubes are of the miniature type. To remove the shields
from the miniature tubes, the shield is pushed down
and given a slight twist counter-clockwise. The tube
may then be readily serviced. Be sure to replace the
tube shield on each tube so equipped.

4. CALIBRATION CHECKING PROCEDURE.

a. To assure accurate frequency-shift readings as
indicated on the meter of the RF Monitor, the in-
ternal calibration of the monitor should be checked at
periodic intervals. While the equipment maintains its
calibration over long periods of time, if highly ac-
curate measurements are to be taken, periodic calibra-
tion checks are desirable for reliable readings. The
calibration check consists essentially of two parts and
is covered below.
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(1) Set @ RF.GAIN to zero (full counter-clock-
wise).

(2) Set the (D) TUNE-MEASURE switch to KEYED
SIGNAL.

(3) If required, adjust (J) METER ZERO SET for
zero reading on the meter (left-hand zero on the upper
scale of meter M-101).

b. The above procedure covers the meter zero set
adjustment, and the frequency-shift calibration of the
meter M-101 is covered below. It is desirable to re-
peat this check at frequent intervals to assure calibra-
tion of the equipment. It is necessary to make a cali-
bration check whenever the equipment is to be used
after periods of inactivity, in which case at least five
minutes should be allowed for the equipment to reach
stable operating temperature, and the meter zero set
adjustment, as described above, should be completed
first.

(1) Set (©) MONITOR-CALIBRATE switch to CALIB
FREQ. A.

(2) Set @ TUNE-MEASURE switch to TUNE.
(3) Set (B) BAND switch to 1.0—2.9.

(4) Turn E RF. GAIN to full-on position (full-
clockwise).

(5) Set @ TUNING to approximately one mc
(refer to the approximate frequency calibration
charts). ’

(6) Adjust (© TUNING until the meter points to
the mid-scale mark after tuning through the signal as
indicated by an upward and downward swing on the
meter.

(7) Set (D) TUNE-MEASURE to UNKEYED SIGNAL.

(8) Adjust H FINE TUNING until meter reads
zero (left-hand) on the upper scale.

(9) Set (©) MONITOR-CALIBRATE switch to CALIB
FREQ. B.

(10) If necessary, adjust (®) METER CALIB. until
the meter indicates 1000 cps on the upper scale of the
meter M-101.

c. Normally of course after the initial calibration
the equipment will not require continual adjustment.
It is good practice, however, to check the calibration
at periodic intervals to assure that the maximum ac-
curacy of the equipment is available at all times.
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1. GENERAL MAINTENANCE NOTES.

a. The vital purpose of all maintenance work is the
insurance that every equipment can be depended upon
for satisfactory and uninterrupted operation. The best
maintenance is preventive in nature, and potential
failures are corrected before they have a chance to
develop. This involves not only regular checks and
tests of the equipment but a systematic recording of
all performance data, voltage, and resistance measure-
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tests should be completed before electrical tests are
begun and the latter should precede actual trouble
shooting. After any repairs and replacements have
been made, the equipment should be thoroughly re-
checked, visually, mechanically, and electrically, and
proven to be in satisfactory operating condition. Pre-
ventive maintenarnice schedules are listed in table 6-1,
while actual trouble location and repair procedures are
covered fully in Section 7 of this handbook.

ments as well. Week-to-week changes in the per-

formance of the equipment should be small, and any
marked deviation should be regarded as a sign of
trouble and investigated promptly. Thus, potential
troubles may be detected and prevented from de-

2. MAINTENANCE TEST SCHEDULE.

a. The maintenance procedures outlined in the test
schedule of table 6-1 are recommended to assure satis-
factory performance from the equipment.

veloping. The regular test program and the recording
of all data enables the maintenance crew to acquire a Note

thorough knowledge of the equipment and available
test apparatus so that the whole process of trouble
shooting and repair is lightened.

b. All observations and mechanical checks and

The attention of maintenance personnel is
invited to the requirements of Chapter 67 of
the “Bureau of Ships Manual” of the latest
issue.

TABLE 6-1. MAINTENANCE TEST SCHEDULE

Inspection
Period Check Indication

Pilot lamp. Pilot Lamp should light when power is applied to the equipment.

Fuses. Fuses should be secure in front panel fuse holders.

Controls and Switches. Control action should be smooth and continuous, control knobs should be tight on shafts; switch action
should be firm and positive.

Weekly. Power cord (and r-f input | There should be no evidence of cable insulation failure (frayed, cracked, or split insulation on power cord
cable, if used). or r-f input cable), or corrosion or accumulated dirt in or around contacts of connectors or a-c line plug.
Meter-zero set and cali- | The equipment should respond properly to the pre-operational calibration procedure given in Section 4.
bration procedure.

Operation ofR.F. GAIN | Check that limiter saturation is obtained for at least one-quarter turn of the@R.F. GAIN control knob.

control.

Monthly. General visvual and | The equipment should be removed from its cabinet or from the rack and a general visual check made to see
mechanical (top o fchassis} | that all tubes are firm in their sockets and that tube shields are properly located. With power applied to
inspection. the equipment, the heaters or filaments of all tubes should light, and the glow-discharge of the voltage

regulator V-111 should be readily apparent as a reddish glow. The ballast tube V-113 should be notice-
ably warm to the touch. No backlash in the tuning gear train should be present, and the operation of the
tuning control should be smooth, free, and noiseless. The three tube clamps should be clamped tightly, and
all components should be secure and rigidly mounted, with no evidence of loose hardware.

General visual and | The equipment should be removed from its cabinet or from the rack and a general visual check made on the

mechanical (beneath | underside of the chassis to see that no charring or discoloration of any component has occurred. All com-

chassis). ponents beneath the chassis should be secure and rigidly mounted, with no evidence of frayed or dis-
colored wiring insulation at any point, and no traces of transformer or capacitor oil should be present
anywhere in the equipment. No indications of corrosion or fungus growth should be apparent.

Semi- Tubes. All tubes should be checked on an approved tube checker, preferably of the transconductance-measuring,

Annually. or power-output type to see that all tubes are in satisfactory condition.

Voltages and Resistances. | Voltage and resistance measurements should be taken at the contacts of all tube sockets, and the results
compared with the representative values shown in figure 7-5. Marked variations from these values may be
taken as an indication of potential trouble, even though the equipment may appear to be operating
normally in all other respects.
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b. None of the components of the present equip- in continuous motion, only a very light coating of the
ment have been treated with any fungus or moisture lubricating grease should be used to avoid congealing
coating, and therefore special precautions in handling of excessive grease. Apply a light coating of JAN
the equipment are not required, nor is re-tropicaliza- Lubricant AN-G-25 to all the gears in the tuning
tion necessary. capacitor assembly, as shown in figure 6-1. The worm
and follower gear in the oscillator chamber do not re-
3. LUBRICATION. quire lubrication, and disassembly of the oscillator
(See figure 6-1.) chamber is not necessary.
a. The bevel, worm, and worm follower gears of the b. Do not lubricate any component other than the
tuning capacitor assembly require lubrication every tuning gears. Shafts, shaft bearings, or capacitor bear-
200 or 300 working hours. Since these gears are not ings should not be lubricated.

DO NOT LUBRICATE

WORM AND WORM DO NOT LUBRICATE
FOLLOWER GEARS IN CAPACITOR
OSCILLATOR CHAMBER BEARINGS

NN

@ DO NOT LUBRICATE
SHAFT AND WORM AND
BEVEL GEARS SHAFT BEARINGS WORM FOLLOWER GEARS

@ Apply a light coating of JAN Lubricant AN-G-25 every 200 to 300 working hours. Use only a very light coating to avoid congealing of excessive grease
® Do not lubricate shafts, shaft bearings, or capacitor bearings. Wormand follower gears in the oscillator chamber do not require lubrication

4AN Lubricant
Nearest
Commercial
Specification A.S5.0. Stock No. 1-LB Lubricant
AN-G-25 Lubricating Grease R14-G-982-20 Beacon #325 Grease

Figure 6-1. Lubrication Data
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FAILURE REPORT must be filled out

for the failure of any part of the equip-
ment whether caused by defective or worn
parts, improper operation, or external influ-
ences. It should be made on Failure Report,
form NBS-383, which has been designed to
simplify this requirement. The card must
be filled out and forwarded to BUSHIPS
in the franked envelope which is provided.
Full instructions are to be found on each
card.

Use great care in filling the card out to
make certain it carries adequate information.
For example, under “Circuit Symbol” use the
proper circuit identification taken from the
schematic drawings, such as T-103, in the case
of a transformer, or R-101, for a resistor. Do
not substitute brevity for clarity. Use the back
of the card to completely describe the cause

FAILURE REPORTS

of failure and attach an extra piece of paper
if necessary.

The purpose of this report is to inform
BUSHIPS of the cause and rate of failures.
The information is used by the Bureau in the
design of future equipment and in the main-
tenance of adequate supplies to keep the
present equipment going. The cards you send
in, together with those from hundreds of other
ships, furnish a store of information permit-
ting the Bureau to keep in touch with the
performance of the equipment of your ship
and all other ships of the Navy.

This report is not a requisition. You must
request the replacement of parts through your
Officer-in-Charge in the usual manner.

Make certain you have a supply of Failure
Report cards, and envelopes on board. They
may be obtained from any Electronics Officer.
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Figure 7-1. Failure Report, Sample Form
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1. MAINTENANCE PROCEDURES.

a. Before attempting to service the RF Monitor
of the OCT-2 or OCT-3 equipments, maintenance
personnel should be familiar with the operating pre-
cautions and procedures and the detailed theory of
operation of its various circuits. Follow the procedures
outlined in this section in order to obtain maximum
performance from the equipment.

b. Actual procedures required to maintain this
equipment in satisfactory condition are preceded by
general notes on trouble shooting. The common
trouble symptoms, causes, and remedies that may be
encountered in the field are also summarized. The
schematic diagram of figure 7-6 should be referred to
throughout the servicing procedures.

2. GENERAL NOTES ON TROUBLE SHOOTING.

a. GENERAL.—The first step in servicing any type
of equipment is to sectionalize the fault. Sectionaliza-
tion means tracing the fault to a particular unit of the
equipment being serviced. The second step is to
localize the defect. Localization means tracing the
fault to a specific stage or functionally related group
of stages within the unit in which the fault seems to
originate. The final step is to isolate the fault. Isola-
tion means tracing the fault to the particular circuit
component specifically responsible for the defective
operation of the equipment, following which the neces-
sary repairs or replacements are effected. Some faults
such as burned-out or overloaded resistors, can be
immediately located by sight, smell, or hearing, and
since these are the quickest and least tedious of tests,
they are the first to be applied. The less apparent
faults, however, must be located by checking voltages
and resistances, and comparing input and output wave-
forms of the various stages. Unfortunately this type
of fault is found to occur in the majority of cases where
abnormal operation is found to occur.

b. OBJECTIVES.—When the results of the pro-
cedures outlined in the maintenance test schedule of
table 6-1 or when actual operation of the equipment
discloses that the equipment is not functioning prop-
erly, it becomes necessary to correct any defects as
quickly and efficiently as possible. Of course, if the
equipment should not operate at all, or should the
cause of any trouble be doubtful or unknown, it is
then necessary to determine the source of trouble
before any repairs can be made.

ORIGINAL

c. BASIC CONSIDERATION.—The most obvious
sources of trouble, and the ones most easily corrected
are defective tubes. Other points to check before ex-
tensive trouble shooting procedures are started are
improper line and internal-supply voltages. If previous
tests indicate voltage readings not in conformance
within specified limits, these are the first corrections
to be made. If the equipment still operates improperly
with a corrected voltage supply, it is then necessary to
locate and remove the cause of the trouble. Where the
source of the trouble is not definitely known, it is
usually possible, by means of preliminary signal
tracing, to track the difficulty down to a particular
stage or functional group of stages. A test signal is
injected into the equipment and its course traced by
means of waveforms and voltage measurements taken
at the various key points. By a process of elimination,
the particular stage or stages which are functioning
abnormally may be determined.

d. REPETITION OF TESTS.—It is possible that
other troubles may have been introduced during re-
pair or replacement of a defective component; or
equipment characteristics may have radically altered;
or circuit components other than the particular one
repaired or replaced may have been defective. Due
to the abnormal operation of the defective stage it-
self, other symptoms of failure may have gone un-
noticed. It is for these reasons that after all known
defects have been repaired, the equipment should be
subjected to performance tests to see that it meets
specified limits. If further troubles are indicated it is
necessary to repeat the entire sequence until specified
limits are met.

e. OBSERVATIONAL CHECKS.—When trouble
is encountered, a visual check should be made on as
much of the equipment as is readily accessible, check-
ing plug and receptacle contacts to see that they are
clean and establishing good electrical contact, and
that no parts of the cable are frayed or otherwise
damaged. Also check that cable plugs are inserted
fully into their receptacles. Similarly it is wise prac-
tice to inspect closely for signs of smoke emanating
from within, as well as for the tell-tale odors usually
associated with overloaded components. If any such
indications are present, turn the equipment off imme-
diately, and do not attempt to turn it on again until
the defective components have been located and re-
paired or replaced.
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R-149
C-107 | J-lOl

S-111 V-l

V-3 T-104

V-105
T-103
V-104
V-103
T-102
V-102
T-10I

Z-10l

V-110
L-102
V-109
L-103
L-104
C-105
R-140
R-165
R-145
S-110

1-101

Figure 7-2.

3. EQUIPMENT DISASSEMBLY INSTRUCTIONS.

a. Disassembly of Frequency Shift Monitors OCT-2
and OCT-3 is a very simple procedure. The panel and
chassis of Frequency Shift Monitor OCT-2 may be
removed from its shock-mounted cabinet by removing
the eight machine screws which secure the panel to
the cabinet. The tubes and other components may now
be readily serviced.

b. Frequency Shift Monitor OCT-3 is disassembled
in a somewhat similar manner. The eight panel mount-
ing machine screws should be removed to disassemble
the equipment from its rack. In addition, the dust
cover wrap-around must be removed to gain access to
the tubes and other components mounted above and
below the chassis. Loosen the four Dzus fasteners on

7-2

V-108
Cc-182
C-18I
V-li2
C-156
V-10I
C-155
L-i8I
C-102
v-107
R-135
R-143
C-103
V-106

C-104
L-101

C-135 C-133

C-130 M-I0I

RF Monitor, Top View of Chassis

the rear of the wrap-around and slide the dust cover
off of the panel and chassis.

4. TROUBLE ISOLATION AND REPAIR.

a. When cause of abnormal operation has been
traced to a particular stage or to functionally related
group of stages, as a result of preliminary testing or of
signal tracing procedures, it must be further isolated
to a particular component or group of components. To
do this it is necessary to disassemble the equipment.
After disassembly, the trouble may be immediately
apparent through a mere visual inspection (see figures
7-2 and 7-3), whereupon the trouble should be cor-
rected by repair or replacement. If the trouble is not
immediately apparent, a more detailed procedure is

ORIGINAL
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J-103 S-1il R-149 Z-10l T-102 V-104 V-105
T-101 R-120 V-103 T-103

T-104 V-lil V-113

C-180
Vv-108
G-182
CG-181

V-112
V-10I

G-106
L-181
G-102
C-103
R-135
V-107
R-143
Cc-133
G-130
V-106

. 3w

S-130 C-104 L-101
C-135 S-10I

C-156
C-155
L-102
L-103
L-104

S-102

Figure 7-3. RF Monitor, Bottom View of Chassis

followed to repair or replace the actual circuit com-
ponent responsible for the failure. This procedure con-
sists of tube checks, point-by-point resistance and
voltage checks, and finally, repair or replacement of
the defective component.

b. TUBE CHECKING.—Tube failures are respon-
sible for the largest number of failures that occur in
equipments of this type. When putting a new tube into
a circuit, note the position of the equipment controls
before making any changes. If resetting the controls
with the new tube in the circuit does not correct the ab-
normal condition, return the controls to their original
position and restore the original tube, unless a tube
test made with an approved type tester used according
to its own instruction data shows the tube to be bad.

ORIGINAL

Note

All tubes of a given type supplied with the
equipment should be consumed prior to
employment of tubes from general stock.

c. RESISTANCE MEASUREMENTS.—When a
particular stage has been observed to be operating
improperly, the defective component can usually be
located by measurement of the ohmic resistance be-
tween the various points in the circuit and a reference
point or points (usually ground), since when a fault
develops in a circuit, its effect will very often show up
as a change in the resistance values. The representa-
tive resistance values listed in figure 7-5 may be used
to advantage in isolating defective components. These
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values, unless otherwise stated, are measured between
the tube pin indicated and ground.

(1) Before making resistance measurements,
turn off the power. An ohmmeter is essentially a low
range voltmeter and battery. If the ohmmeter is con-
nected to a circuit which has voltages on it, the needle
may be deflected off scale and the meter may be
permanently damaged.

(2) Capacitors must always be discharged be-
fore resistance measurements are made. This is very
important in the case of power supplies that are dis-
connected from their loads. The discharge of the
capacitor through the meter may burn out its move-
ment and in some cases may endanger life.

d. VOLTAGE MEASUREMENTS.—Voltage
measurements are an indispensible aid to the repair-
man, because most troubles result either from abnor-
mal voltages or produce abnormal voltages. Voltage
measurements can be made easily, since they are
always made between two points in a circuit and
circuit operation need not be interrupted.

(1) Information on the normal operating volt-
ages is given in figure 7-5. These voltages are meas-
ured between the indicated points and ground, unless
otherwise stated.

(2) Itisgood practice to set the voltmeter on its
highest range, so that any abnormal voltages existing
in a circuit will not overload it. Then if it is necessary
to obtain increased accuracy, the voltmeter may be set
to the designated range for comparison with the rep-
resentative value given in figure 7-5.

(3) Remember that voltage readings can be
obtained even when a resistor is open. The resistance
of the meter may act as the circuit-resistance. Thus the
voltage may be approximately normal only as long as
the voltmeter is connected. Before the voltage is
measured, a resistance check should be made to deter-
mine if circuit resistance is normal.

(4) Certain precautions must be followed when
measuring voltages above a few hundred volts. High
voltages are dangerous and can be fatal. When it is
necessary to measure high voltages, observe the fol-
lowing rules:

(a) Connect the ground lead to the voltmeter
first.

(b) Place one hand in a pocket.

(c) If the voltage is less than 300 volts (as
in the case of the present equipment), connect the
test lead to the point to be measured. The test point
may be either positive or negative with respect to
ground.

(d) If the voltage is greater than 300 volts,
shut off the power, connect the proper test lead, step
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away from the voltmeter, turn on the power, and note
the reading on the voltmeter. Do not touch any part of
the voltmeter while the power is on, particularly when
it is necessary to measure the voltage between two
points both of which are above ground potential. In
this connection, it should be noted that there are
several critical measurements indicated in figure 7-5.
The notes and conditions for measurement should be
carefully observed to avoid erroneous readings. Most
of the voltage measurements are accurate for either
1000 or 20,000 ohms/volt meters. However, several
measurements require the use of only a 20,000 ohm/
volt meter, such as Navy Model OE Series, or equiv-
alent. It should be observed that the V-106 grid and
V-107 plate voltage measurement requires the use of
a vacuum-tube-voltmeter with at least 10 megohms
input resistance. If a 1000 or 20,000 ohm/volt meter
were used for these measurements, the loading would
be so excessive that the readings would be mean-
ingless.

5. SERVICING THE LOCAL OSCILLATOR.
(See figure 7-4.)

a. Ordinarily the local oscillator heat-insulated
chamber will never require disassembly, since only
the frequency-determining components of the local
oscillator are housed inside the chamber. The local
oscillator and frequency multiplier tubes V-109 and
V-110 are mounted externally to the chamber to facil-
itate tube replacement. However, if it is ever found
necessary to service any components located within
the insulated chamber (C-160, C-161, or L-160), it is
important that the proper procedure, as described
below, be followed.

b. The local oscillator heat-insulated chamber is
comprised of two sections. To disassemble the cham-
ber, first remove the ten machine screws holding the
top cover in place. When this top cover is removed, the
inner-section cover is exposed. Remove the ten screws
holding the inner cover in place, and thread two 8-32
screws into the two holes on the top of the inner cover.
By means of the two 8-32 screws, lift the inner cover
away from the chamber. The oscillator components
(C-160, C-161, and L-160) may now be readily
serviced.

c. The oscillator chamber should be re-assembled
very carefully. Make sure that the insulation attached
to the top cover makes a snug fit with the insulation in
the chamber shell. Trouble within the oscillator cham-
ber is highly unlikely, and a principal reason for illus-
trating the internal construction in figure 7-4 is to
indicate to interested personnel the features of the
local oscillator chamber without actually requiring
the chamber to be disassembled.
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Figure 7-4. Servicing the Local Oscillator
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6. TROUBLE SYMPTOMS, CAUSES, AND REMEDIES.
(See figures 7-5 and 7-6.)

a. A summary of the probable trouble symptoms,

causes, and remedies is presented in table 7-1. These
are the most likely troubles to be encountered in the
field; however, it should be realized that all possible

troubles cannot be covered, and for other cases of
defective operation, the trouble shooter should resort

TABLE 7-1.

91131 CORRECTIVE

MAINTENANCE

to signal tracing procedures and voltage and resistance
measurements as shown in figure 7-5.

b. The calibration check, covered in Section 4 of
this instruction book, provides an excellent quick-
check on equipment performance. If any component
is repaired or replaced, a satisfactory calibration check
indicates that proper operation has been restored;
however the more complete bench-check tests, as
covered in table 7-2, should be completed before the
equipment is restored to operation.

TROUBLE SYMPTOMS, CAUSES, AND REMEDIES

Trouble Symptom

Probable Location

Suggested Remedy

Pilot lamp fails to light.

Pilot light.
Fuses.
Line cord.

Power switch.

Replace if defective.
Replace if defective.
Replace or repair if defective.

Replace if defective.

Inability to “zero set’” meter in
"keyed"” operation.

V-106, V-107.

Circuit components.

Check and replace if defective.

Check voltages and resistances.

No zero coincidence in “keyed”
and “unkeyed’ operation.

V-105, V-106, V-107.
Servicing adjustment misalignment.

Circuit components.

Check and replace if defective.
Repeat complete zero-set servicing procedure given in Section 7.

Check voltages and resistances.

No signal during self-calibration
on Calib. Freq. A.

V-108 (Freq. A half).
Z-101A (Freq. A half).

Check for presence of Calib. Freq. B.

Calib. Freq. B gives indication
but no signal on Calib. Freq. A.

V-108 (Freq. A half).
Z-101A (Freq. A half).

Check and replace if defective.

No signal during self-calibration
on Calib. Freq. A or Calib.
Freq. B.

Z-101.

V-108, V-109, V-110.
V-101, V-102, V-103, V-104.
S-101.

Circuit components.

Check by replacement.

Check and replace if defective.
Check and replace if defective.
Clean contacts if required.

Check voltages and resistances.

Equipment badly off calibration.

Mechanical alignment.

Check and readjust if required.

Unstable zero on Calib. Freq. A
or Calib. Freq. B.

Inability to calibrate meter at
1000 cps (equipment not lim-
iting).

V-109.

V-108,V-101,V-102,V-103,V-109,V-110.
Z-101.

Circuit components.

Replace tube.

Check in order and replace if defective.
Check by replacement

Check voltages and resistances.

Inability to calibrate meter at
1000 cps (equipment limiting).

V-106.

V-103, V-104.

Limiters and voltmeter stages.

R-120 not properly adjusted.

Discriminator misaligned.

Remove power and check, replacing if required, then apply power
again. CAUTION: V-106 should not be removed from its socket
unless power is first removed from the equipment.

Check and replace if defective.

Check voltages and resistances in these stages (V-103, V-104, and
V-106).

Readjust in accordance with alignment procedures given in Table 7-2.

Realign in accordance with alignment procedures given in Table 7-2.

Voltage regulator V-111 fails to
light.

V-111, V-112,
T-104 secondary 5-6.

Check and replace if defective.

Check and replace transformer if necessary.

7-6
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CORRECTIVE NAVSHIPS 91131 Section 7
MAINTENANCE OCT-2 and OCT-3

{ TABLE 7-2. BENCH-CHECK TESTS AND ALIGNMENT PROCEDURES

Ground the RF Monitor and associated test equipment before applying power. Space connecting test leads adequately from the
equipment in order to avoid possible oscillation.

Step RF Monitor Test Procedure
Summary Equipment Required
A check is made on the operation of the power supply Variac capable of zero to 135 volt operation at one ampere
with the lowest a-c input voltage normally to be encoun- output with 115 volts a-c, 60 cps, single phase input.
tered in the field. A-c voltmeter having approximately 130-volt scale.

A-c voltmeter having approximately 10-volt scale.

1. Connect the variac and the 130-volt a-c meter so as to con-
trol and measure the input voltage applied to the equipment.

2. Apply power to the equipment with the variac set to zero.

3. Bring the variac slowly up to 103 volts, and allow at least

{Y 30 seconds for warm-up.
I
Power 4. Examine V-111 (OC3/VR-105) to see that it is conduct-
Supply ing. If so, proceed directly to step 9.
Check

5. If V-l is not conducting, replace with new OC3 /VR-105.
6. If V-l still does light, replace V-112 (5Y3GT/G).

7. Check to see that the voltages at the socket of V-112
are correct (see figure 7-5).

8. If V-111 still does not light, a complete check of tube
socket voltages and resistances becomes necessary (see

A figure 7-5) to localize and correct the fault.
9. Connect the 10-volt a-c voltmeter from pin #3 to pin #4 of
N V-107 (6ALS).
10. Bring the variac slowly up to 115 volts.
11. The voltmeter reading obtained in step 9 above should not
change by more than 0.2 volt.
Summary Equipment Required
The equipment local oscillator frequency is checked on an Signal generator with output control, capable of tuning from
oscilloscope against a standard signal generator at two approximately 900 kilocycles to 24 megacycles. Oscilloscope
points within its range. or synchroscope having at least a four-megacycle pass-band.
Q 1. Using a 1000 upuf 600-volt series capacitor and an un-
ke shielded wire lead, connect pin #5 (plate) of local

oscillator V-109 (6AUS) to the vertical input of the
oscilloscope.

2. Connect the output of the signal generator through a 1000 w
to 10,000 w (Y2watt) series resistor to the vertical input of

. the oscilloscope.
Local
Oscillator 3. Turn signal generator output to zero.
Frequency
Check 4. Put oscilloscope on slowest sweep.

5. Sef@ TUNING accurately to zero.

6. Tune signal generator to 1.84 megacycles.

7. Increase signal generator output until oscilloscope pattern
increases in amplitude approximately 30%.

8. Carefully tune signal generator until zero beat with the

local oscillator frequency is indicated on the oscilloscope

(sinusoidal appearance of top and bottom edges of pattern

Q near zero beat with decreasing envelope frequency as zero
beat is approached).
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NAVSHIPS 91131
OCT-2 and OCT-3

BENCH-CHECK TESTS AND ALIGNMENT PROCEDURES—Continued

TABLE 7-2.

CORRECTIVE
MAINTENANCE

Step RF Monitor Test Procedure
9. Zero beat with the local oscillator frequency should occur
" at 1.87 .01 megacycles.
Local
Oscillator 10. Seto TUNING carefully to 90.
Frect.:‘ue:::y 11. Zero beat signal generator with local oscillator frequency
Continved as in 9 above.
12. Zero beat with the local oscillator frequency should occur
at 3.85+ .01 megacycles.
Summary Equipment Required
With a 912-kc signal applied to the grid of the first Signal generator with calibrated output control, capable of
limiter, the secondary of T-103 is detuned and the primary tuning from approximately 900 kilocycles to 24 megacycles.
tuned for maximum response. Then the secondary is ad- D-c voltmeter having 20,000 ohms/volt, or greater, sensitivity.
justed to give zero d-c discriminator output.
1. Using an insulated screwdriver, turn secondary trimmer
of T-103 (marked #2) until red dot on shaft is aligned
with red dot on can.
2. Connect the positive lead of the voltmeter to the un-
grounded terminal of C-127.
3. Set the voltmeter to 100-volt scale.
4. Connect the negative voltmeter lead to the bottom (cold)
m. end of L-125.
Alignment of
Discriminator 5. Connect signal generator output to pin #1 (grid) of V-103
Transformer (6AU6), and tune the signal generator to 912 kc.
(T-103) '
6. Adjust primary trimmer of T-103 (marked #1) for maxi-
mum voltmeter reading, adjusting signal generator out-
put to give approximately V2-scale reading (about 50
volts).
7. DO NOT shift signal generator frequency or output from
this point on.
8. Remove voltmeter leads and reconnect negative lead to
ungrounded terminal of C-127.
9. Connect positive voltmeter lead to pin #2 (grid) of V-106
(12AX7),
10. Adjust secondary trimmer of T-103 (marked #2) in a
counter-clockwise direction until voltmeter reading in-
creases and then goes through zero. This zero is the
correct tuning point.
Summary Equipment Required
With a 912-kc signal applied to the grid of the i-f amplifier, Same as Step lll above.
the primary and secondary of T-102 are aligned. The 912-
ke signal is then shifted to the signal grid of the mixer and
the primary and secondary of T-101 are aligned.
1. Connect the positive lead of the voltmeter to the un-
. grounded terminal of C-127.

Alignment of
1-F Amplifier
(T.101)
and Limiter
(T-102)

5. Turn () R.F. GAN fully clockwise.

2. Set voltmeter to 100-volt scale.

3. Connect the negative voltmeter lead to the bottom (cold)
end of L-125.

4. Connect signal generator output to pin #1 (grid) of i-f
amplifier V-102.

6. Set signal generator at 912 kilocycles and adjust output to
give approximately Y2 -scale reading (about 50 volts).
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Section 7

TABLE 7-2. BENCH-CHECK TESTS AND ALIGNMENT PROCEDURES—Continved

Step

RF Monitor

Test Procedure

v
Alignment of
1-F Amplifier

7. Adjust secondary of T-102 (top slug) for maximum volt-
meter reading, keeping signal generator output adjusted
as in step 6 above.

8. Adjust primary of T-102 (bottom slug) for maximum volt-
meter reading, keeping signal generator output adjusted
as in step 6 above.

9. Remove local oscillator tube V-109 from its socket.

10. Turn (&) BAND to 1.0—2.9.

11. Connect signal generator output to pin #7 (signal grid) of

Input Tuning
Alignment and
Sensitivity
Check

8. Adjust L-101 tuning slug for maximum voltmeter reading,
keeping signal generator output adjusted as in step 7
above.

An overall equipment sensitivity check is conveniently made
at this point. The following steps indicate the procedure.

12. Set(®) BAND to 2.9—6.7.

(T-101) mixer V-101,
and Lmiter
(T-102) 12. Tune secondary of T-101 (top slug) for maximum volt-
Continved meter indication, keeping signal generator output ad-
justed as in step 6 above.
13. Tune primary of T-101 (bottom slug) for maximum volt-
meter indication, keeping signal generator output ad-
justed as in step 6 above.
14. Replace V-109.
Summary Equipment Required
On the lowest equipment tuning band, the input tuning cir- Same as Step il above.
cuits are adjusted for exact tracking at the mid-frequency
of the band. On the remainder of the bands, exact tracking
adjustments are made at two points within each band. The
substantially straight-line-frequency tuning of both the
local oscillator and the input circuits then produces only a
negligible tracking error over the remainder of any band.

1. Connect output of signal generator to input jack J-101 of
the equipment by means of coaxial cable with appropriate
connector (Navy type 49195 plug).

2. Leave voltmeter connected as in step IV above.

3. Set voltmeter to 100-volt scale.

4. Set () BAND to 1.0—2.9.
5. Tune signal generator to 1.8 megacycles.
6. Tune equipment to signal generator output with the aid
of the frequency calibration charts supplied (see also
\" figures 4-2 and 4-3).

7. Adjust signal generator output to give approximately Y2-
scale voltmeter reading (about 50 volts).

9. Set voltmeter to 300-volt scale.
10. Slowly increase signal generator output to limiting threshold
(point where voltmeter reading no longer increases for in-
creasing signal generator output).

11. Note reading of signal generator output control. This gives

sensitivity of

millivolts (55 db below one volt, open circuit) or less.

13. Tune signal generator to 3.5 megacycles.

ent. Equip t sensitivity should be six

ORIGINAL




7 Section NAVSHIPS 91131 CORRECTIVE
OCT-2 and OCT-3 MAINTENANCE
TABLE 7.2. BENCHCHECK TESTS AND ALIGNMENT PROCEDURES—Continued
Step RF Monitor Test Procedure
14. Tune equipment to signal generator output with the aid
of the frequency calibration charts supplied (see also
figures 4-2 and 4-3).
15. Reduce signal generator output to give approximately Y-
scale voltmeter reading (about 50 volts).
16. Adjust L-102 for maximum voltmeter reading, keeping
signal generator output adjusted as in step 15 above.
V. 17. Tune signal generator to 6.0 megacycles.

Input Tuning
Alignment and

18.

Repeat steps 14 and 15 above.

Sensitivity 19. Adjust C-102 for maximum voltmeter reading, keeping
Check signal generator output adjusted as in step 15 above.
Continuved
20. Repeat steps 13 through 19 above until no further ad-
justment of either L-102 or C-102 is required.
21. The alignment of the input tuning circuits for the two
remaining bands is accomplished in the manner outlined
in steps 12 through 20 above. For the 6.7—14 mega-
cycle band, L-103 is adjusted at 7.5 megacycles and
C-103 at 13 megacycles, while for the 14—26 mega-
cycle band, L-104 is adjusted at 15 megacycles and
C-104 at 24 megacycles.
Summary Equipment Required
With the equipment tuned to one of its crystal-controlled Standard signal generator with output control, capable of
self-calibrating frequencies, an external signal is injected tuning from 900 kilocycles to 24 megacycles.
at the mixer, producing a beat note at the discriminator Audio frequency oscilloscope.
load which may be displayed on an oscilloscope. After 1000-cycle standard audio oscillator.
tuning the injected signal to zero-beat with the crystal
frequency, the other crystal frequency is adjusted for a
1000-cycle beat note with the injected signal.
1. Set(® BAND to 1.0—2.9.
2. Set © MON:TOR-CALIBRATE to CALIB. FREQ. A.
3. Set@ R.F. GAIN fully clockwise.
4. Set (D) TUNE-MEASURE to TUNE.
5. Clip signal generator output to either side of R-101.
Vi 6. Connect output of 1000-cycle standard audio oscillator to
Calibrating horizontal input of oscilloscope.
Oscillator
Adjustment 7. Connect bottom (cold) end of L-125 to vertical input of

oscilloscope.

. Fully mesh C-155.

. Tune equipment to frequency A with the aid of the fre-

quency calibration charts supplied or figures 4-2 and 4-3.

. Set (©) MONITOR-CALIBRATE to CALIB. FREQ. B.

. Adjust C-156 to obtain a 1:1 lissajou pattern on the

oscilloscope. If this adjustment is not possible, perform
steps 13,14, 15, and 16, below.

. Fully mesh C-156.

. Set {©) MONITOR-CAUBRATE to CALB. FREQ. A.

. Adjust C-155 to obtain a 1:1 lissajou pattern on the

oscilloscope.

10. Tune signal generator slowly back and forth about one
megacycle until an audio note appears on the oscilloscope.
Tune signal generator carefully for zero beat, as indicated
by o flattening-out of the oscilloscope pattern into a
straight line.

14. Tune signal generator to zero beat with frequency B.

7-10
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CORRECTIVE NAVSHIPS 91131 Section 7
MAINTENANCE OCT-2 and OCT-3

TABLE 7-2. BENCH-CHECK TESTS AND ALIGNMENT PROCEDURES—Continued

€ Step RF Monitor Test Procedure
Summary
Wi ith no signal input to the equipment, servicing adjustments
of R-135 and R-149 are made.
1. Set (©) MONITOR-CALIBRATE to MON.
2. Set @ R. F. GAIN fully counter-clockwise.
3. Set (D) TUNE-MEASURE to KEYED SIGNAL.
VIl.
Zero Set 4. Adiust@ METER ZERO SET for exactly zero indication on
Adjustments frequency-shift meter M-101.
5. Set(® TUNE-MEASURE to UNKEYED SIGNAL.
6. Adjust R-135 (Meter Zero Unkeyed) for exactly zero
indication on equip t meter M-101.
( : 7. Set (D) TUNE-MEASURE to TUNE.
8. Adjust R-149 (Tune Mark Adjust) for exactly center-scale
(TUNE) indication on the frequency-shift meter M-101.
Summary Equipment Required
A standard frequency-shift signal having a frequency devi- Frequency shift standard keyer.
ation of 1000 cps, keyed at a speed of approximately 20
cps, is coupled into the equipment. After a check of the Audio keying oscillator for keyer.
oural monitoring circuit, the automatic keying of the fre-
quency shift standard keyer is switched off, and with manuai Receiver with BFO and speaker, capable of tuning to output
switching from mark to space frequencies, the final servicing of frequency shift standard keyer.
adjustments, R-120 and R-143, are made.

Audio frequency oscilloscope.

1000-cps standard audio oscillator.

1. Connect 1000-cps standard audio oscillator output to hori-
zontal input of oscilloscope.

2. Connect audio output of receiver (across speaker leads) to
vertical input of oscilloscope.

3. Connect two unshielded insulated wires to the antenna ter-
minal of the receiver. Hang one of these wires near the
underside of the socket of Z-101, and support the other
near the output terminal of the frequency shift standard

Vil keyer. There should be just sufficient coupling to these
Calibration of equipments to ensure adequate signal-to-noise ratio at the
€ Measuring receiver,
; Circvits

4. Turn receiver BFO on, AVC off.

5. Adjust keying oscillator to 20 cps.

6. Adjust frequency shift standard keyer to obtain sharpest
keying wave-form.

7. Tune receiver to frequency shift standard keyer. Two auvdio
tones will be heard in the speaker. These represent the
avdio beat notes between the receiver BFO and the mark
and space frequencies of the keyer, respectively.

8. Carefully zero-beat the receiver BFO with one of these
tones, using the bandspread tuning control for accuracy.
When this is done, only one tone will be heard in the speak-
er and a horizontal line will appear on the oscilloscope.

9. Adjust the frequency-shift control of the keyer until the
pattern on the oscilloscope alternately becomes an ellipse.

| This pattern will not be stationary, but it will be recognizable
as a 1:1 frequency-ratio pattern.
i 10. Note the amount that the frequency-shift control had to be
adjusted in step 9, and back off one-half this amount.
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OCT-2 and OCT-3 MAINTENANCE

TABLE 7-2. BENCH-CHECK TESTS AND ALIGNMENT PROCEDURES—Continued

Step RF Monitor Test Procedure

11. The adjustment made in step 9 upsets that made in step 8.
Repeat steps 8 and 9 as often as necessary until a pattern is
obtained which is a combination of a straight line and an
ellipse, representing a simultaneous zerobeat with one fre-
quency (mark or space), and a 1000-cps beat with the other.

12. Set ® R.F. GAIN fully clockwise.
13. Set (D) TUNE-MEASURE on TUNE.

14. Set © MONITOR-CALIBRATE to MON.
15. Set@ AUDIO GAIN fully clockwise.

16. Check @METER 2ERO SET to make sure the adjustment
made in step Vil above has not been disturbed.

17. Tune equipment to keyer frequency with the aid of the
frequency calibration charts supplied (or figures 4-2 and
4-3).

18. Plug a pair of headphones into @ PHONES and listen g}
for the 20-cps keying transients.

19. Set TUNE-MEASURE to KEYED SIGNAL. Frequency-
shift meter M-101 should read up-scale.

20. Turn@ R. F. GAIN slowly counter-clockwise while watch-
ing equipment meter. There should be no change in indi-
cation until the limiting threshold is reached. This point
should be at least one-quarter turn from the fully clock-

VIIL. wise position.
Calibration of
Measuring 21. Turn® METER CALIB. 30 degrees clockwise from its
Circuits, center position.
Continved

22. Adjust R-120 (Limiter Output) for exactly 1000-cps
indication on equipment meter M-101.

23. Set keyer to space, or to a corresponding setting.
24, Set © MONITOR-CALIBRATE to UNKEYED SIGNAL.

25. Tune equipment to keyer space frequency (equipment
meter indication exactly zero).

26. Set keyer to mark, or to a corresponding setting.

27. Adjust R-143 (Meter Sensitivity Unkeyed) for exactly
1000-cps indication on the meter.

The calibration of the equipment measuring circuits is now
completed. The following procedure checks agreement
between the adjustments made on the internal crystal cali-
brating oscillators and those made on the measuring
circuits.

28. Set@ TUNE-MEASURE to TUNE.

29. Set © MONITOR-CALIBRATE to CALIB. FREQ. A,

30. Set(® BAND to 1.0—2.9.

31. Tune equipment to frequency A.

32. Set (©) MONITOR-CALUBRATE to CALIB. FREQ. B.

33. With no other equipment panel control settings dis-

turbed, frequency-shift meter M-101 should indicate
1000 cps =10 cps.
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TABLE 7-3.

WINDING DATA

Section 7

Symbol
Desig-
nation

Part No.

Diagram

Winding

Wire
Size

Turns

D-c
Resis-
tance

(Ohms)

D-c
Test
Volt-
age
(Volts)

Indue-
tance

REMARKS

L-101

A-4663-1

Pri.

Sec.

#44E
#44E

20
57

10.3 wh

71.5 ph

Coils universal-wound in
same direction on V2"
diam permeability-tuned
coil form. Each coil .063”
cam, 83/54 gears, 2:1
idler. Coils impregnated
with Q-MAX and varnished.

L-102

A-4663-2

Pri.

Sec.

#27E
#27E

4%
25

Coils close-wound in same
direction on Y2” diam
permeability-tuned coil
form. Coils impregnated
with Q-MAX and varnished.

L-103

A-4663-3

Pri.

Sec.

#21E
#21E

2%
MY

Coils close-wound in same
direction on Y2” diam
permeability-tuned coil
form. Coils impregnated
with Q-MAX and varnished.

L-104

A-4663-4

Pri.

Sec.

#21E
#21 E

1%

Coils close-wound in same
direction on %2” diam
permeability-tuned  coil
form. Coils impregnated
with Q-MAX and varnished.

L-115

A-4715-1

- = T 7
l'.|l| A

Single

#7 /44
Litz

99

2.5
+5%

36.5 uh
+5% at
1.25 Mc

Coil universal-wound on
type RCA20BF272] resistor
selected for 0.140”
+0.008” diam. Use 0.125”
cam, 51/75 gears, 1:1
idler. Coil impregnated
with Q-MAX and var-
nished.

L-125,
131,
L-144,
1-145

CL-1146

Grouped
Single

40+10%

2.5 mh
+10%

Distributed capacitance
1 uuf. May be replaced
with any choke coil having
comparable characteristics.
Current rating 0.050 am-
pere.

L-160

A-4700

B‘T 2!OT

o B,

START FINISH

Tapped
Single

#25E

38 tap
at 8
and 20

31 uh
+1 uh

Q at 2.0 Mc=200%15.
Winding pitch 24 turns
per inch. Entire coil and
form impregnated with
Q-MAX.

ORIGINAL
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TABLE 7-3. WINDING DATA—Continved

D-c D-c
Symbol Resis~ Test
Desig- | Part No. Diagram Winding Wire Turns tance Volt- Induc- REMARKS
nation Size (Ohms) age tance
(Volts)
L-165 | A-4715-3 Single #7/44 | 200 7.5 Coil universal-wound on
Litz +5% 180 uh | type RCA20BF822) resistor
+5% |selected for  0.140”
at 560 kc | +0.008” diam. Use 0.125”
cam, 51/75 gears, 1:1
idler. Coil impregnated
with Q-MAX and varnished.
L-170 | A-4715-4 Single #34E 28 0.3 1.5 gh | Coil close-wound in single
+5% +10% at| layerontype RCA20BF272)

15 Mc resistor selected for 0.140”
=ﬂlmmn[}=. +0.008” diam. Coil im-
pregnated with Q-MAX

and varnished.

L-181 FR-1019 Dual #31E 2820 170+12% | 2000 9.7 hy Polarity additive. Steel
each each at .080 case fllled with asphalt
section | section amp DC | compound: temperature of

fusion 300°F (149°C).

COM
| 2
T-101, | A-4661 Pri. #5/41 86 115 uh | Coils universal-wound in
T-102 5" Litz +5% samedirectionusing 0.125”
"ll 8 l* cam, 91/95 gears, 2:1
PRI, SEC. Sec. #5/41 86 115 ph | idler. Coils impregnated
Litz +5% | with Q-MAX. Inductance
measurement taken at 1000
cps. Coif Q at 912 ke 75
! S 4 2 or greater.
T-103 | A-4662 Pri. #7/40 (115 249 ph Coils universal-wound in
Litz +5% | samedirectionusing 0.093”
cam, 75/39 gears, 2:1
Sec #1 #7/40 | 100 197 ph | idler. Coils impregnated
Litz +5% with Q-MAX. Inductance
measurement taken at 1000
Sec #2 #7/40 | 100 197 ph | cps. Primary Q at 912 ke
Litz +5% | 80 or greater, each secon-
dary Q at 912 ke 75 or
greater.
T-104 | TR-1128 Pri #1 #25E 322 6.2 700 Polarity additive. Mid-
taps within 1% of neutral.
7, SEC*3 Pif2 | 425 |322 6.2 700 s Fnpen ",
g |2.6V.CT. asphalt compound: tem-
3,0A, Sec #1 2x#20E| 15 .063 2000 perature of fusion 300°F
(149°C).
10 secwa | Sec#2 | #34E | 2060 380 | 2000
% 700V.CT. fap at | 190
3 - 1030
056A.
5 secs | Sec #3 | 2x#20E| 37 tap | 244 700
6. 5.0V, at 122
Do 18%

GROUNDED TO CASE
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NAVSHIPS 91131

NAVSHIPS 91131 Section 7
OCT-2 and OCT-3 OCT-2 and OCT-3
250V, 105V.
13.8K N 10.6KN.
120V. GND 205 V. GND 50V. 100V.
28K N 46K N — 9.6KN 10.6KN
— 16V, 6.3VAC, GND 12V
0 3.3KN — — 150N
16V. ) GND 0 12v 0
1500 22K N 3.3KN 3N — 100KN. 1500 47K0
MIXER | F AMPLIFIER FIRST LIMITER SECOND LIMITER
V=10l V=102 v-i03 V-104
6BE6 6BA6 6AU6 6AUB
%35V, oo 42V. % —[OV. 250V.
1.4M N SV. X%38 V. 104KN 82KN I3.8K0
GND GND 9.6KN T 0 N.C. GND % —ioV. 0 105V.
S R — — — 82KN _— 10.6K0
— %40 V.
¥32K 0
6.3 VAG. % 35V, 6.3VAC. XK 2TV. 6.3VAC. 02V, 6.3VAC. o
— MO —_ — 2200 J —
g 63V.AC lomn
* 35V. 39V. * 42v. 260V % 28V *28V. 1 38V. t 38V. GND *-15V,
47KN. ¥ 35V -
MO #120K SR 128K 4.8MN 4.8M0 194K 194K — 18KN
DISCRIMINATOR ' METER RECTIFIER CALIBRATING OSCILLATOR LOGAL OSCILLATOR
BUFFER/METER AMPLIFIER
6ALS \PAXT 6ALS 646 6AUB
250V. — —
13.8KN — —
6.3V.AC. %135V, — — 350VAG. 350VAC.
— 7OKN — — — —
GND 2.5V 105V, 105 V. — - —
— 2700 9.6KN 9.6KN — — -
280V. 280 V.
BND Ry 13.2K0. 13.2KN
— 120KQ - — — —
FREQUENGY MULTIPLIER VOLTAGE REGULATOR
RECTIFIER BALLAST
V-IIO V"'Hl v_“2 -
BAHB 0C3/VR-105 5Y3GT/G AMPERITE 10-4D
CONDITIONS FOR MEASUREMENTS

ALL MEASUREMENTS TAKEN TO GROUND WITH @ R.F. GAIN, @ AUDIO GAIN,® METER CALIB., AND R-120
SET FULLY CLOCKWISE.

VOLTAGE MEASUREMENTS ARE ACCURATE FOR 1000fL/VOLT OR 20,0000./VOLT METERS EXCEPT WHERE
OTHERWISE NOTED.

MEASUREMENTS ON V-10S, V-106, AND V-I07 SHOULD BE CHECKED FOR EACH SETTING OF THE TUNE-~
MEASURE (D) SWITCH.

A WITH @ TUNE-MEASURE SWITCH ON TUNE OR UNI'EYED SIGNAL SHOULD READ IOMN. ON KEYED SIGNAL.

¥ MEASURED WITH 20,000 N./VOLT METER WITH HIGHEST VOLTAGE RANGE SELECTED TO PROVIDE
READING GLOSE TO FULL-SCALE.

% % MEASURED WITH VACUUM-TUBE-VOLTMETER WITH AT LEAST 10 MEGOHMS INPUT RESISTANCE.

1t WITH @ MONITOR-CALIBRATE SWITCH ON CALIB. FREQ. A POSITION.
t WITH @ MONITOR-CALIBRATE SWITCH ON CALIB.FREQ. B POSITION.

FHFWITH @ TUNE-MEASURE SWITCH ON TUNE OR UNKEYED SIGNAL.SHOULD INDICATE 50K ON KEYED SIGNAL.
B WITH @ TUNE-MEASURE SWITCH ON UNKEYED SIGNAL OR KEYED SIGNAL.SHOULD READ 110Kf) ON TUNE.

ORIGINAL

Figure 7-5. Vacuum Tube Pin Connections Diagram;
Resistance and Operating Voltage Chart
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g‘:T"ZH'PZ Z:clrms NAVSHIPS 91131 NAVSHIPS 91131 NAVSHIPS 91131 Section 7
=< an - OCT-2 and OCT-3 OCT-2 and OCT-3 OCT-2 and OCT-3
MIXER IF AMPLIFIER FIRST LIMITER SECOND LIMITER DISCRIMINATOR BUFFER ® METER RECTIFIER METER AMPLIFIER
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L-104 =% 1e5
l l ' A 1 4 = + 59 = = = = —
c-104/ - METER y
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Figure 7-6. RF Monitor, Schematic Diagram
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NAVSHIPS 91131

OCT-2 and OCT-3

NAVSHIPS 91131
OCT-2 and OCT-3

NAVSHIPS 91131

OCT-2 and OCT-3

NAVSHIPS 91131
OCT-2 and OCT-3

Section 7

FROM TO

FROM TO FROM 70
WIRE NO, WIRE NO. WIRE NO,
Cable Assembly Cable Assembly--Contd. Loose Wires--Contd.

101 R=165-2 C-165(TB-101) 171 R-128 (TB~102) R=135=2 3h1 XZ~-101-COMM, x-108-2
102 X-111-3 X-111-5 172 R-132 (TB-102) X-107-5 3h2 X-108=-5 X-108~
10 ¢-180-C XF=102=A 1 R-131 (TB~102) R=135-3 3l %z=-101-A C~-157 (TB-105)
10 C-180-B XF=101~A 1 R~135=-1 R-136 (TB-102) 3)_;,ﬁ R-153 (TB=105) X-108~1
10 S=-110-} S«111~2 17 3&2 R-153 (TB~105) C~155 TERM B
10 S-110-3 §-111-1 17 c-iﬁ-c R-1},0-2 zl ¢-158 (TB-105) Xz-101-B
10 5-111-2 T-104-1 17 R-1L1 (TB~-102) R-1/,0-3 3l R-15l (TB~105) X=108-2
10 S-111-1 T-104-L 17 5-101-3 R-1l1 (TB-102) 3 R-15l (TB-105) C-156 TERM B
109 S-111- T=104-3 179 R-148 (TB=102) X=106-6 3)9 X-106-2 R-1[}3-1
110 S-111-3 T-104-2 180 R-148 (TB-102) R-149=-2 350 X-106-3 C-130-4
111 T~104~7 X~112~ 181 R~1446 (TB~102) R-15-2 351 R=135~3 C=135-A
112 ‘I‘-lOb,—g X-112~ 182 X=-106-8 L-1})y (TB-106) 352 C=135-C GND. LUG AT C-135
11 T-10l ~ X-112 GND. 18 C~125 (TB-1Ch) $-130~A-9 25 X~107-7 C-133~A
11 T-1ou-2 X-112-8 18 R-1j0-1 $-130-A-2 35[’; §-130~B-9 c-130-C
11 T7-10l~- X-112-2 185 5=-130=4A=1 L-145 (TB-106) 355 5=130-B~11 R~-12l; (7B~102)
11 X~112-2 1-181-B-1 186 5-130-A-l; R-1,5=1 356 S=130=B=~12 X=-107~1
11 1-181~(A-B)COMM. C-182-A 18 5=130-4~10 R-128 (7B-102) 35 X-107-1 R-131 (TB=-103)
11 I~181-4-2 R~180-4 18 $=-130-A~12 R-139 (TB~102) 35 X~107-1 X-107-2
119 R~180-4 C=181=-4 189 R-139 (TB-102) R-10-1 359 S-130~B-1 X-106-7
120 R-180-B X-111~7 190 R-1lly (TB-102) X-106-8 360 S=130-B=2 R-1;2 (TB-102)
121 X=111-3 C-180-4a 191 X-106-1 C-181-4 361 §-130~B- R-13~2
122 X=113-7 X=102-3 192 S~130-B=-10 R=130-1 362 S=130=B- C-133-4
12 T-10-10 X=113-7 19 R-165~-1 GND, LUG AT N-101 36 L-102-C C-102 GND. A
1 X-102-3 X~10%-3% 19 R-110-1 C- (TB-106) 363 L-103-C C-102 GND. B
12 X~103-3 x-1oZ-3 19 XI-101 R-181 (TB-105) 365 L-10L~-C C-10l GND, A
12 X=-104~3 X-lOS-E 19 S$=-101=3 R-163 (TB-105) 366 1~101-C GND.LUG AT C-135
12 T-104-12 X-101- 365 1-101-B 5=102-B-2
12 X=101-l X-108-3 %6 1-102-B $-102-B~
129 T~104~12 X-107-3 369 L-103-B S-lOZ-B—ﬁ
130 X=107~3 X~106=9 Loose Wires 370 1~-10[-B 8~102-B-5
131 X=-106~9 R-181(TB-105) 301 X-108 GND. c-182-B 371 L-1C1=A S=102-B=8
132 X-113-2 X-107-4 302 X~-108 GND. C-181-B 372 S=102-A=12 C-10l; GND.A
13 X-107-L X=106=5 30 X-111=-2 X~111 GND. 37 L~-103-A S=102~B~10
13 X-106-5 R-181(TB-105) 30 R-126 (TB~10l) X=105-5 37l I-102<A §-102-B=9
135 T-104~11 X=-113% GND. 30 Cc-125 (TB~-10L) X=105=-1 375 L-104-4A 8=102~B~11
136 Cc=127 2'1'13-1014,) X=~105 GND. 30 X=105=6=CEN., 1\ X-105 GND. %76 S=102-4=2 S=102=B=2
13 X-10}~ ¢-118-8 30 X=10[-CEN., It X~10l. GND. 27 §-102-4- §=102-B~
13 R-11ly (TB-10L) R-120-1 30 X-103-2, CEN. X-10%-) 27 S-log-A-z §-102-B-
139 R-120-1 X-111-3% 309 X=-10%3-CEN., 7 X~-103 GND. 379 S=101~11 S=101-12
10 X=-10%-6 g:%%%(TB-IOL;) 310 X-102-CEN., L X-102 GND. %80 5-130-A=-10 S=130-4~11
i R-117 (TB-10L) X-103 GND. 311 R-117 (TB-10L) X-104=-1 81 §=1%0-4~- S=130-A=l
12 c-1o$-c R-107 (TB-104)| 312 1~115 (TB-10L) X=10%-5 282 L.lgg-B > c-182 TERM. A
1 R-107 (TB-10l) R-10% (TB-10%) BE C-118-A X-104=2 38 L~-103-B C~103 TERM.A

R=107 (TB~10l) R~110-2 3 X~102-6 C=~108~A 28 L-lOi-B c-10LL TERM. A
1L5 R-106 (TB~105) R=110-3 315 R-107 (TB-10l) X=102~2 285 X-101-7 1~102-D
16 GND. LUG AT C-135 XI-101 316 R~-104 (TB-103) C-107=4 %86 1-102-D §=102-B=1
mg X-101-6 R-lO)g (TB-103)] 31 R-105 (TB-103) C-107-B 28 XF-102-B S-110-5
1l X-101~6 C-106-B 31 R-119 (TB-10L) C-118-B 385 XF<101-B §-110-56
L9 X=101~2 R-10% (TB-103)| 319 X~106-l X~106-5 389 c-1ll, ¢~145 (TB=106) GND.LUG AT M-101
150 X-101-2 R=-10 (TB"103) 320 X-lOL;.-Z X-loh.—'? 590 Q..l?l (TB—lOl) X=-101~1
151 R-10L (TB-103) R-106 (TB-105)] 321 X-102-2 X=102-7 391 5-111-5 S=111-6
152 R-106 (TB-105) Cc-181-4 322 X~-101~-2 C=106=4 392 ¢=155 GND, GND, M"A"
15 X-101-5 T-101-2 32 X-101-CEN., 3 X=-101 GND 39 c-156 GND. GND. "A"
15 R-119 (TB-104) R-120-2 3 C~107-B T-101=l 39 ¢-102 GND. LUG LUG AT C-102 GND.A
15 R-122 (TB-10L) R=120-3 325 €-108-B T-102-L 395 C-10L GND. LUG LUG AT C~10} GND.B
15 S-101~3 X-111-9 326 R-108 (TB-10L) C-108-A 395 ¢-10l; GND. LUG LUG AT G-10L, GND.&
15 S=101-11 ¢c-153 {(TB-105)| 3 R-109 (TB-10k4) C-108-B 39 J-10%-4 c=180-B
15 J-101 5-101-10 %2 L-ng (TB-10L) C=-108-C 39 J-103-B C=-180-C
159 R-123 (TB~10L) X-106~-2 329 R-118 (TB~10L) c-118-a 99 R-132 (TB-102) C-13%-C
160 E-jet (TB-105) S-101-5 330 R-121 (TB~10L) ¢-118-C 00 X-108-CEN., L X-108 GND.
161 c:i (TB-105) §-101-6 331 X=102-5 T~102~2 Lo1 S~102-B-1 C-105 STATCR
162 B= %5 (1-105) X-108 GID. 352 x-102-1 1-101-5 PEHMINAL
1 R~-163% (TB~-105 PIN B (TB- - - - - - UG C-10L. GND. LUG
16!2 R-106 (TB~105) R-16, (TB-101)| 33 X-102 GID. T-101~ Lo2 C-105 ROTOR L b
165 GROUND "a" Cc-16L (TB-101}] 335 X=-104 -5 T=10%=}
166 R-181 (TB-105) PIN C (TB-101)] 336 C¢-118-C T-10%=5
16 R-181 (TB-105) PIN A (TB-101)| 33 1~125 (TB-104) T~10%=3
16 R=1l;2 (TB-102) R-1}3-3 33 X=-105=2 Twl03=2
169 R-127 (TB=-102) X=-107 GND. 339 x-los-z T~10%-1
170 Rr-12; (TB-102) X-106-3 3L0o ¢-159 (TB-105) XZ-101-COMM,

HOLE"B"

166
o~{C-171 ]}

4

TO FUSE PANEL

BRACKET

Qie2: 161
o),0HC158 454
l_tl_)

2hoc-157 153

O OHRIB1 }O TB-105

160
C-152 R-152

C-154

G-153

134

_I
5l

~
o
.

S-110

STATOR
TERMINAL

193 —~—

75
V=
144 (]
145 -&

ORIGINAL

Figure 7-7.

RF Monitor, Wiring Diagram

7-19/7-20



PARTS LISTS NAVSHIPS 91131 Section 8
OCT-2 and OCT-3 Spare Parts Boxes and Major Units

€ SECTION 8
PARTS LISTS

.
( Table 8-4 constitutes the major portion of this section and is arranged first in alphabetical
\ order, and then in numerical order of the reference symbols used. A reference symbol is assigned
to each significant electrical and mechanical component of the equipment for which a replacement

may be required or to which a reference is made in the drawings and text of this instruction book.

Each of the major units of the Frequency Shift Monitor OCT-2 and OCT-3 is assigned a separate
numerical series: 100-199, 201-299, 301-399, etc. The first significant figure identifies the unit
in which the referenced component is used. The remaining two figures, together with the prefixed
letter, identify the individual component referenced.

All parts having a common symbol-letter prefix are grouped together, regardless of the major

( unit in which it may be located.

Note
All tubes used in this equipment are JAN approved tyges.

TABLE 8.1. WEIGHTS AND DIMENSIONS TABLE 8.2, SHIPPING WEIGHTS AND DIMENSIONS
OF UNCRATED SPARE PARTS BOXES OF CRATED SPARE PARTS BOXES
EQUIPMENT SPARES EQUIPMENT SPARES
A k Overall Dimensions L. Overall Dimensions
Shipping
v Volume | Weight Box Volume| Weight
Height Width Depth Number | Height | Width | Depth
124 31%s 16114 3.75 75 lof1 1414 35% | 18!l 5.50 115
TENDER SPARES TENDER SPARES
1544 31%s 19114 5.48 95 1of 1 174 35%; | 2114 7.69 140
STOCK SPARES STOCK SPARES
( 12} 4114 2214 6.53 140 1of1 1214 4114 22Y4 6.53 140

Unless otherwise stated, dimensions are inches, volume cubic feet, weight pounds.

TABLE 8-3. LIST OF MAJOR UNITS

Navy Type

Symbol Group Quantity Name of Major Unit Designation
’ 101-199 1 RF Monitor - —60170
{ 201-299 0 Accessories, Cables, and Tools |  ......
Q 301-399 1 Cabinet -10708
401-499 1 Dust Cover -10709

ORIGINAL
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST

PARTS SPARE
PARTS
JAN OR MFR. AND HA ZELTINE ALL SYMBOL
SYMBOL NAME OF PART AND FUNCTION NAVY TYPE MFR’S. PART/DWG DESIGNATIONS EQUIP.
DESIG. DESCRIPTION DESIG. DESIG. NUMBER INVOLVED QUAN.
101-199 | MONITOR UNIT, RF: freq range 1-26 | OCT-2, OCT-3 RF -60170 Hazeltine A-4652 0
series mc; shock mtd in steel cabinet for | Monitor Unit Elec
shipboard use, rack mtd w/dust cover | Chassis part/dwg
for shore use; 19” wd x 104" h x 17" A-4652
d; 115 or 230 v AC, 50/60 cps; ea
equip incl 2 instruction books, 1 set
equip spare parts; wt 65 lb; p/o
Frequency Shift Monitor AN type
OCT-2 (shipboard equip), Frequency
Shift Monitor AN type OCT-3 (shore
equip); Navy spec RE 13A 958A.
(A) STRUCTURAL PARTS
A-101 HOUSING: (heat insulated); insulator | C-160 heat insulation Hazeltine A-4451 A-101 0
and shielding type; aluminum alloy | and shield Elec
casting outside and inside, styrofoam part/dwg
103.7 insulator between casting walls; A-4451
casting baked for stress relief; 1114"”
lg x 814" wd x 9%"” h overall; five
0.234" diam mtg holes on top flange
edge, ten #10-32 thd tap mtg holes
for aluminum cover.
A-102 Not used.
through
A-301
A-302 CABINET: provides complete housing | Housing for RF -10708 Hazeltine A-4653 A-302 0
for the RF Monitor Unit; CRS, | Monitor Unit Elec
copper flash, flat gray enamel finish; | Chassis, OCT-2 part/dwg
without contents; 2134” wd x 1314” | (shipboard equip) A-4653

h x 141" d, %" thk stock; single
compartment; incl 4 cad pl steel
vibration shock mounts w/rubber
inserts 21 louvers at rear and 20
louvers ea side, four #12-24 thd
tapped holes equally spaced ea side
of front view, steel slide rails w/phen-
olic surface for chassis; p/o Fre-
quency Shift Monitor AN type
OCT-2 (shipboard Equip); Navy
spec RE 13A 958A.

T0E-v—1iolL-V

€-1J0 pPud g-100

uoipsg g

LELL6 SAIHSAVN
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A-401

C-101
C-102

C-103
C-104
C-105

C-106
C-106A
C-106B

C-106C
C-107

COVER: provides shielding for the RF
Monitor Unit; used w/ and p/o Fre-
quency Shift Monitor AN type
OCT-3 (shore equip); one-piece,
“L”-shape, thirty-eight 34" diam
ventilating holes through top, six
louvers 4" lg on end, incl four wing
nut fasteners Dzus Cat #AW-4-30;
CRS, cad pl; 14%4" 1g x 175" wd x
634" h; secured to chassis by four
wing nut fasteners on 16” x 4” mtg/c;
Navy spec RE 13A 958A.

(C) CAPACITORS
Not used.

CAPACITOR, variable: air dielectric;
plate meshing type; max capacitance
23 upf, min capacitance 4 uuf SLC
characteristic; 1” g x 17" h x 134"
wd, shaft 34" lg incl locking nut;
screwdriver adj; 3 rotor and 4 stator
plates, brass, cad pl; 180 deg rotation;
ceramic ins; 1 solder lug and 1 post
term; two #4-40 thd tap mtg inserts
face side 21%" c to c; unit to conform
with spec JAN-C-92.

Same as C-102.
Same as C-102.

CAPACITOR, variable: air dielectric;
plate meshing type; max capacitangce
250 puf +39%, min capacitance '16.
uuf; SLF characteristic; airgap0.047”;
approx 223%" lg x 236" h x 214% wd,
round metal shaft }4” lg beyond
bushing, 34"-32 thd bushing 136" lg;
knob control; \16 rotor end 17 stator
plates, polished aluminum; 180 deg
rotation; mycalex insulation; solder
lug term; single hole mtg bushing
34"-32 thd x 136" lg.

CAPACITOR, fixed: paper; 3 sect;
10,000 puf +409, — 159, 1000 vdcw;
spec JAN-C-25.

Part of C-106.

Part of C-106.

Not used.

CAPACITOR, fixed: paper; 3 sect;
100,000 puuf +409, —159%,; 600 vdcw;
spec JAN-C-25.

Dust cover for RF
Monitor Unit Chassis,
OCT-3 (shore equip)

Input air trimmer

Input air trimmer
Input air trimmer

Input tuning

Consists of C-106A,
C-106B, C-106C

V-101 cathode bypass

V-101 screen grid
bypass

Consists of C-107A,
C-107B, C-107C

-10709

-481973

-484851

CP67BSEG103X

CP69BSEF104X

Hazeltine
Elec
part/dwg
A-4515

Hammerlund
code APC-25

Natl Co
per Haz
CV-1014

A-4515

CV-1017-1

CV-1014

CP67BSEG103X

CP69BSEF104X

A-401

C-102, C-103, C-104

C-105

C-106, C-106A, C-106B,
C-106C, C-180, C-180A,
C-180B, C-180C

C-107,C-107A, C-107B,
C-107C, C-108, C-108A,
C-108B, C-108C, C-118,
C-118A, C-118B, C-118C

€-130 PuP Z-100

L01-0—LOY-V
g uodag

S1S11 Sidvd
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST—Cont'd
PARTS SPARE
PARTS
JAN OR MFR. AND HAZELTINE ALL SYMBOL
SYMBOL NAME OF PART AND FUNCTION NAVY TYPE MFR’'S. PART/DWG DESIGNATIONS EQUIP.
DESIG. DESCRIPTION DESIG. DESIG. NUMBER INVOLVED QUAN.
C-107A | Part of C-107. V-101 screen grid
decoupling
C-107B | Part of C-107. V-101 plate decoupling
C-107C | Part of C-107. V-102 cathode bypass
C-108 Same as C-107. Consists of C-108A,
C-108B, C-108C
C-108A | Part of C-108. V-102 screen grid
bypass
C-108B | Part of C-108. V-102 plate decoupling
C-108C | Part of C-108 V-103 plate decoupling
C-109 Not used.
C-110 Not used.
C-111 CAPACITOR, fixed: mica; 180 upf | V-103 grid leak bypass { CM20C181] CM20C181] C-111, C-117 1
+5%:; 500 vdcw; spec JAN-C-5.
C-112 CAPACITOR, fixed: mica; 1000 puf | V-103 screen grid CM25C102] CM25C102] C-112 1
+5%:; 500 vdcw; spec JAN-C-5. bypass
C-113 Not used.
C-114 Not used.
C-115 CAPACITOR, fixed: mica; 820 uuf | V-103 plate tuning CM25E821G CM25E821G C-115 1
+29%:; 500 vdcw; spec JAN-C-S5.
C-116 Not used. '
C-117 Same as C-111. V-104 grid coupling
C-118 | Same as C-107. Consists of C-1184,
C-118B, C-118C
C-118A | Part of C-118. V-104 cathode bypass
C-118B | Part of C-118. V-104 screen grid
bypass
C-118C | Part of C-118. V-104 plate decoupling
C-119 Not used.

611-3—VvL01l-D

€-120 Pun Z-130

1€LL6 SAIHSAVN uoipas g
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C-120

C-121
through
C-124

C-125

C-126
C-127

C-128
C-129
C-130

C-131

C-132
C-133
C-134
C-135
C-136
through
C-143
C-144
C-145
C-146
through
C-150

C-151

C-152
C-153
C-154

CAPACITOR, fixed: 22 upf +10%,; 500
vdcw; spec JAN-C-20.

Not used.

CAPACITOR, fixed: mica; 47 puf
+5%:; 500 vdcw; spec JAN-C-5.

Same as C-125.

CAPACITOR, fixed: mica; 10,000 pupf
+5%; 300 vdcw; spec JAN-C-5.

Not used.

Not used.

CAPACITOR, fixed: paper; 500,000 gpf
+409, —15%; 600 vdcw; spec
JAN-C-25.

CAPACITOR, fixed: mica; 10,000 ppf
+10%; 300 vdcw; spec JAN-C-5.

Not used.

Same as C-130.

Not used.

Same as C-130.

Not used.

Same as C-131.
Same as C-131.

Not used.

CAPACITOR, fixed: mica; 1000 gpuf
+10%; 500 vdcw; spec JAN-C-5.

Same as C-151.
Same as C-151.
Same as C-151.

Input trimming padder

V-10S output r-f bypass

V-104 output r-f bypass
V-105 cathode bypass

V-106A output coupling

J-102 r-f bypass

V-107 output filter

V-107 cathode bypass

M-101 r-f bypass
M-101 r-f bypass

V-108 decoupling

V-108 decoupling
V-108 output coupling

V-108 output coupling

CC21SL220K

CM20C470]

CM40C103]

CP69B1EF 504X

CM40C103K

CM35C102K

CC21SL220K

CM20C470]

CM40C103]

CP69B1EF 504X

CM40C103K

CM35C102K

C-120

C-125, C-126

C-127

C-130, C-133, C-135

C-131, C-144, C-145,
C-163, C-164, C-168,

C-169

C-151, C-152, C-153,

C-154, C-157, C-158

€-120 pPum Z-100

pSL-0—0Z1-D
g uoipag

S1S1N S1yvd
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TABLE 8-4.

COMBINED

PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR'S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SYMBOL
DESIGNATIONS
INVOLVED

EQUIP.
QUAN.

C-155

C-156

C-157

C-158

C-159

C-160

C-161

C-162

C-163

C-164

CAPACITOR, variable: air dielectric;
plate meshing type; max capacitance
42 upf, min capacitance 5 uuf; SLC
characteristic; 134" 1g x 176" h x 134"
wd, shaft 35" lg, incl locking nut;
screwdriver adj; 7 rotor and 7 stator
plates, brass, cad pl; 180 deg rotation;
ceramic ins; 1 solder lug and 1 post
term; two #4-40 thd tap mtg inserts
face side 24" c to c; unit to conform
with spec JAN-C-92.

Same as C-155.
Same as C-151.
Same as C-151.

CAPACITOR, fixed: mica; 30 pupf
+109%; 500 vdcw; spec JAN-C-5.

CAPACITOR, variable: air dielectric;
plate meshing type; max capacitance
220 uuf +2 uuf, min capacitance 21
uuf +1 puf; SLF characteristic; air-
gap 0.03025"; 4%27%" lg x 3%,"” h x
336" wd overall; gear drive, pre-
cision split worm gear, equipped
w/precision ball bearing, ratio 100:1
over 360 deg; 15 rotor and 14 stator
plates, copper, nickel and silver pl;
180 deg rotation; ceramic ins; solder
lug term; three #8-32 thd tap mtg
holes on bottom; modified from Card-
well type #4.080.

CAPACITOR, fixed: ceramic dielectric;
27 uuf +£59%,; 500 vdcw; spec
JAN-C-20.

CAPACITOR, fixed: mica dielectric;
220 puf +109%; 500 vdcw; spec
JAN-C-5.

Same as C-131.

Same as C-131.

Z-101A fine frequency
adjustment

Z-101B fine frequency
adjustment

V-108 feedback
coupling

V-108 feedback
coupling

V-108 grid capacitor

V-109 local oscillator
tuning

V-109 local oscillator
padder

V-109 grid coupling

V-109 screen grid
bypass

V-109 plate decoupling

—482062

CM20C300K

—483390-A

CC26HG270]

CM20C221K

Hammerlund

code APC-50

Hazeltine
Elec
part/dwg
CO-1211

CV-1017-2

CM20C300K

Co-1211

CC26HG270]

CM20C221K

C-155, C-156

C-161

C-162, C-166, C-171

v91-0—SSL-D

€-1J0 PuR z-100

uoyas 8
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L-8

C-165

C-166
C-167

C-168

C-169
C-170
C-171
C-172
through
C-179
C-180

C-180A

C-180B
C-180C
C-181

C-182

E-101

E-102
E-103
E-104

CAPACITOR, fixed: ceramic; 2 upuf
+0.5 uuf; S00 vdcw; spec JAN-C-20.

Same as C-162.

CAPACITOR, fixed: mica; 510 uppuf
+59%; 500 vdcw; spec JAN-C-S.

Same as C-131.

Same as C-131.
Not used.

Same as C-162.

Not used.

Same as C-106.
Part of C-180.

Part of C-180.
Part of C-180.

CAPACITOR, fixed: paper dielectric;
4 uf +409, —15%; 600 vdcw; her-
metically sealed metallic case; 375" x
213” wd x 134" thk, less term; oil
filled; two #10-32 stud term on cera-
mic bushings, 154" h, 114" ¢ to ¢; no
int ground connections; clamp mtd;
spec JAN-C-25.

Same as C-181.

(E) MISCELLANEOUS ELECTRICAL PARTS

SHIELD, tube: (miniature); brass,
nickel-plated; cylindrical, 14" diam
top opening bayonet mtg; inside
dimen 1.736” h x 0.810" ID; 2 mtg
bosses at 180 deg, tension music wire
coil spring 114" free length; spec
JAN-S-28.

Same as E-101.

Same as E-101.

Same as E-101.

V-109 local oscillator
fine tuning

V-110 grid coupling
V-110 cathode bypass
V-110 screen grid
bypass

V-110 plate decoupling

V-101 injection grid
coupling

Consists of C-180A4,
C-1£0B, C-180C -

4105 v regulated line
filter

J-103 a-c line bypass
J-103 a-c line bypass
+225 v line filter

+225 v line filter

V-101 shield

V-102 shield
V-103 shield
V-104 shield

CC21CK020D

CM20C511]

CP70E1EF405X

SOS 6

CC21CKo020D

CM20C511]

CP70E1EF405X

MS-10008-2

C-165

C-167

C-181, C-182

E-101, E-102, E-103,
E-104, E-108, E-109,
E-110

£-100 PuP Z-130

voL-3—S9L-D
g uondag

S1SI7 Slivd

L€ELL6 SJIHSAVN
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TABLE 8-4.

COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SYMBOL
DESIGNATIONS
INVOLVED

EQUIP.
QUAN.

E-105

E-106

E-107
E-108
E-109
E-110
E-111

E-112

E-113

F-101

F-102
F-103

SHIELD, tube: (miniature); brass,
nickel pl; cylindrical, 14" diam top
opening; bayonet mtg; inside dimen
1.424" h x 0.810" ID; 2 mtg bosses at
180 deg, tension music wire coil spring
114" free length; spec JAN-S-28.

SHIELD, tube: brass, nickel-plated;
cylindrical, %" diam top opening;
bayonet mtg; inside dimen 1.925" Ig x
0.950” ID; 2 mtg bosses at 180 deg;
tension music wire coil spring 114"
free length.

Same as E-105.
Same as E-101.
Same as E-101.
Same as E-101.

CLAMP: electron tube; stainless steel;
passivate finish; clip and tension loop
type; 134" ID when closed, 34" h,
elongated hole in bkt for #10 screw;
for small tube base.

CLAMP: electron tube; stainless steel;
passivate finish; strap and clip type
w/tension loop; 3{” h mtg bkt at-
tached to 14" ID strap; #10 hole in
mtg bkt; for intermediate tube base
134" diam.

Same as E-113.

(F) FUSES

FUSE, cartridge: 2 amp; 250 v, rated
continuous at 1109, load, opens in
one hour at 1359, load, in 2 min at
2009%; one time; glass body; ferrule
term; 114" 1g x 14 " diam overall; term
14" diam x 4" d.

Same as F-101.

Same as F-101.

V-105 shield

V-106 shield

V-107 shield
V-108 shield
V-109 shield
V-110 shield
V-111 clamp

V-112 clamp

V-113 clamp

Main a-c line fuse

Main a-c line fuse

F-101 spare fuse

SOS 3

491678

—49679

—-28032-2

Cinch part
16G12627

Birtcher
type 926A

Birtcher
type 926B

Buss type
3AG 2

Littelfuse
part 1042

MS-10008-1

MS-12215-2

CP-10039

CP-10040

FU3-2

E-105, E-107

E-106

E-111

E-112, E-113

F-101, F-102, F-103,
F-104

20

€01l-4—¢0l1-3

€-120 PuU® Z-120

uoipag g
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F-104

H-101
through
H-112

H-113

H-114
H-115

H-116
H-117

H-118
H-119

H-120
H-121

H-122
through
H-125

H-126

H-127

Same as F-101.
(H) HARDWARE

Not used.

NUT, packing: gland type; stainless
steel, passivate finish; 14”-28 int
thd, 14”-20 ext thd shoulder; 7"
thk; 34" wd across flats; hex head
18" thk.

NUT, packing: gland type; stainless
steel, passivate finish; 34"-32 thd;
116" thk; 34" wd across flats; 0.218"
lg x 0.4995” diam shoulder.

PIN, taper: chrome alloy steel; size
#7/0; 0.625" diam large end, 14" lg;
taper }4”in diam per ft in lg; material
per Navy spec 46 SISGR6A.

PIN, alignment: stainless steel, passi-
vate finish; 194" lg x 0.0625" diam.

SCREW, set: Allen drive; csk head;
steel, copper pl and cad pl; 0.250"
diam, 14"-28 thd; %4” lg; cup point.

Not used.

SCREW, set: Allen drive; csk head;
steel, copper pl and cad pl; 0.164"
diam, #8-32 thd; 3" 1g; cup point.

SCREW, set: Allen drive; csk head;
steel, copper pl and cad pl; 0.164"
diam, #8-32 thd; 14" lg; cup point.

WASHER, flat: stainless steel, passi-
vate finish; round 0.386" 1D, 3{" OD
x0.0375" thk.

Not used.

KNOB, round: black molded phenolic;
for 0.250” diam shaft; two #8-32 set
screws at 120 deg; engraved white
filled line on pointer; 11" diam
less pointer x 34" thk; brass insert;
shaft hole }4” d; counter bore 54"
diam x %" d.

Same as H-126.

F-102 spare fuse

0-101 gland nut

C-105 shaft gland nut

0-102 miter gear

C-105 alignment pin

0-101, O-107
adjustment

0-104 set screw
Replacement control

knob set screw

C-105 shaft bearing
washer

R-110 knob

R-130 knob

Hart/Amer-

type per
Haz NT-593

Hart/Amer-
type per
Haz NT-594

Hart/Amer-

type per
Haz PN-716

Hart/Amer-

type per
Haz PN-1123

Allen Mfg
er Haz

C-899

Allen Mfg
per Haz

SSS82C-6

Allen Mfg
per Haz
SSS82C-8

Hart/Amer-
type per
Haz WA-1144

RCA part
K-868236-3

NT-593

NT-594

PN-716

PN-1123

SC-899

SSS82C-6

SS5S82C-8

WA-1144

MP-10075

H-113

H-114
H-115

H-116

H-117

H-119
H-120

H-121

H-126, H-127, H-128,
H-129, H-130

€-150 PuRP Z-100

LTL-H—bOlL-d

g uoudag

S1S17 S1¥vd
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST—Cont'd
PARTS SPARE
PARTS
JAN OR MFR. AND HAZELTINE ALL SYMBOL
SYMBOL NAME OF PART AND FUNCTION NAVY TYPE MFR’'S, PART/DWG DESIGNATIONS EQUIP.
DESIG. DESCRIPTION DESIG. DESIG. NUMBER INVOLVED QUAN.
H-128 Same as H-126. R-140 knob
H-129 Same as H-126. R-145 knob
H-130 Same as H-126. R-165 knob
H-131 KNOB: round; black molded phenolic; | S-101 knob Hazeltine MP-10074 H-131, H-132, H-133 0
for 0.250" diam shaft; two #8-32 set Elec
screws at 90 deg; engraved white filled part/dwg
line on pointer; 114" diam less pointer MP-10074
x 74" thk; brass insert; shafthole
154" d; skirted, insert coarse diamond
knurl.
H-132 Same as H-131. S$-102 knob
H-133 Same as H-131. S-130 knob
H-134 Not used.
H-135 Not used.
H-136 CLAMP: inverted square U-shaped | C-181 clamp Hazeltine CP-10146-5 H-136, H-137 0
capacitor mtg clamp; stainless steel Elec
strip 0.025" thk; two spade bolt mtg part/dwg
studs employed; 2.562" Ig x 1" wd x CP-10146-5
354" h less mtg spade bolts #6-32
thd %;” lg, spade bolts extend 14"
beyond bottom of clamp; two 0.125"
indentations with 34" spherical radius
centered at edges of top crosspiece.
H-137 Same as H-136. C-182 clamp
H-138 CLAMP: dial; stainless steel; passivate | O-110 stop clamp Hazeltine A-4744 H-138 0
finish; incl knob, 2 plates and guide Elec
pin %" diam x 214" lg overall; de- part/dwg
signed to hold dial 0.040" thk. A-4744
H-139 NUT, strap: strip for miniature socket | X-101 nut strap Cinch part #1031 | MS-10009 H-139, H-140, H-141, 0
and semi-circular shield mtg, cad H-142, H-143, H-144,
plated, brass; %" x 34" x 1}{” over- H-145, H-146, H-147
all, 114" inside radius; one 0.104"
diam mtg hole, two #4-40 through tap
0.875" c to c.
H-140 Same as H-139. X-102 nut strap
H-141 Same as H-139. X-103 nut strap
H-142 Same as H-139. X-104 nut strap

TVLI-H—8CL-H

€-120 PuR Z-100

LELL6 SAIHSAVN uoldeg §
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H-143
H-144
H-145
H-146
H-147
H-201

H-202

H-203

H-204

H-205
H-206

H-207

H-301

H-302

H-303
H-304

Same as H-139.
Same as H-139.
Same as H-139.
Same as H-139.
Same as H-139.

WRENCH: tuning; two 0.037" diam
steel wire keys one end, pointed other
end; 514" lg x 34" diam; phenolic rod;
straight; round ‘T’ handle; tunes
slug type IF transformers.

WRENCH: hexagonal key, double end;
0.050 " max across flats; 151¢; " Ig x 3%¢,”
wd x 0.050” wd overall; hardened
steel; arms at 90 deg; fits #4 Allen
socket-head set screw.

WRENCH: hexagonal key, double end;
6" max across flats; 1134" Ig x %"
wd x Us" thk overall; hardened steel;
arms at 90 deg; fits #5 and #6 Allen
socket-head set screw.

WRENCH: hexagonal key, double end;
56" max across flats; 161¢," lg x 114"
wd x 3" thk overall; hardened steel;
arms at 90 deg; fits #8 Allen socket-
head set screw.

Not used.

CLIP: single; tool holder; phosphor
bronze, nickel pl; 1" lgx 34" wd'x 236"
h overall; uninsulated; 1 mtg hole for
#8 screw.

CLIP: tool holder; phosphor bronze;
nickel pl; 1 mtg hole for #8 screw;
134" 1g x 34" wd x 23" h overall; for
#5, #6 and #8 Allen wrenches.

Not used.

ABSORBER, shock: steel mount w/rub-
ber inserts, incl 945 "-18 thd bolt, hexa-
gon nut, and lock washers; normal
load rating 85-240 Ib; 3" sq x 114" h
overall; four 0.255” diam mtg hcles
on 214" x 214" mtg/c, one %3"-18 thd
tap through center.

Same as H-302.
Same as H-302.

X-10S5 nut strap
X-106 nut strap
X-107 nut strap
X-108 nut strap
X-109 nut strap

T-101 tuning wrench

Allen wrench

Allen wrench

Allen wrench

H-202 holder

H-203, H-204 holder

A-302 shock mount,
used on OCT-2 only

A-302 shock mount
A-302 shock mount

Suffolk Per
Haz WR-1015

Allen Mfg
part 050

Allen Mfg
part 116

Allen Mfg
part 564

Fahnestock

part #2

Fahnestock
part 9C

LN Barry
part C-2090T

WR-1015

WR-10000-1

WR-10000-2

WR-10000-3

FP-1217

FP-10057

SH-1009-10

H-201

H-202

H-203

H-204

H-206

H-207

H-302, H-303, H-304,
H-305, used on OCT-2
only

1*

* No spares with OCT-3 equipment.

€-100 Pu® g-130

Y0e-H—¢ev1-H
8 uondag
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TABLE 8-4.

COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SYMBOL
DESIGNATIONS
INVOLVED

EQUIP.
QUAN.

H-305
H-306

H-307

I-101

J-101

J-102

J-103

Same as H-302.

BAR, chassis runner: support type;
phenolic; 1234" Ig x %" wd x 14" thk;
five 0.157” diam mtg holes 2.750"
ctoc.

Same as H-306.
(1) INDICATING LAMP

LAMP, incandescent: 6-8 v, 0.15 amp;
bulb T3-4 clear; 134" lg o/a; minia-
ture bayonet; tungsten fil; burn any
position; brown bead; Navy spec
RE-38F-149.

(J) JACKS AND RECEPTACLES

CONNECTOR, receptacle: UHF coax-
ial receptacle Army type SO-239;
single round female slotted cont;
straight; 1" sq x 1345 ” Ig, less solder lug
term; rated up to 1000 v, recommend-
ed 500 v; cylindrical brass body w/sq
mtg plate, silver pl; tan molded bake-
lite insert; solder lug term one end;
four 0.125"” diam mtg holes in plate on
0.718”" x 0.718" mtg/c; 94"-24 thd ext
coupling mating end w/serrated edge;
must not contain any material nutri-
ent for fungi; Navy dwg RE 49F 167,
Sig C dwg SC-D-5850.

JACK, telephone: for 2 cond plug 0.250"
diam; 1176," g x 3{" diam less lugs;
J1 cont arrangement; 34”-32 thd mtg
bushing 94" lg, furnished in spares
w/mtg hardware, less locating flat
washer; requires 3§” diam mtg hole.

CONNECTOR, receptacle: two male
rectangular blade cont; straight; body
119" diam x 194" 1g, 214" Ig x 1255"
wd across mtg saddle; rated up to
250 v; cylindrical metal body w/mtg
saddle, cad pl; phenolic insert; two
screw term; two 0.203” diam mtg
holes on 2.062" mtg/c.

A-302 shock mount

Chassis runner

Pilot lamp

RF input connector

Monitor phone jack

Power receptacle

TB-14

-49194

-49025-A

-491076

Hazeltine
Elec
part/dwg
IM-1051

Ind Prod
part 9700

Mallory
type SC1A

Hubbell
part #4897

IM-1051

BU-10000

RC-10024

RC-1157-2

RC-10067

H-306, H-307

I-101

J-101

J-102

J-103

€0L-r—S0E-H

€-100 Pu® g-120

uolreg g
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L-101

L-102

L-103

L-104

L-105
through
L-114

(L) COILS
TRANSFORMER, variable RF: an-

tenna tuning coil; two windings, uni-
versal wound; unshielded; secd 57
turns #44 AWG EC; pri 20 turns #44
AWG EC; 255" Ig x 134" diam over-
all; phenolic form; form 136" lg x 34"
diam overall; permeability tuned by
screwdriver adjustment; 14”-28 thd
mtg bushing w/locknut and washer;
4 solder lug term on bottom; unit
lacquer finish.

TRANSFORMER, variable RF: an-
tenna tuning coil; two windings, single
layer wound; unshielded; secd 25
turns #27 AWG bare E copper wire,
pri 415 turns #27 AWG bare E copper
wire; 21" lg x 15¢" diam overall;
phenolic form; form 15" lg x 34"
diam overall; permeability tuned by
screwdriver adjustment; 14 "-28 thd
mtg bushing w/locknut and washer;
4 solder lug term on bottom; unit
lacquer finish.

TRANSFORMER, variable RF: an-
tenna tuning coil; two windings, single
layer wound; unshielded; secd 1114
turns #21 AWG bare E copper wire,
pri 214 turns #21 AWG bare E copper
wire; 2" lg x 184" diam overall;
phenolic form; form 15¢" lg x 34"
diam overall; permeability tuned by
screwdriver adjustment; 14"-28 thd
mtg bushing w/locking nut and
washer; 4 solder lug term on bottom;
unit lacquer finish.

TRANSFORMER, variable RF: an-
tenna tuning coil, two windings, single
layer wound; unshielded; secd 4
turns #21 AWG bare E copper wire,
pri 114 turns #21 AWG bare E copper
wire; 21" lg x 154" diam overall;
phenolic form; form 13¢” lg x 34"
diam overall; permeability tuned by
screwdriver adjustment; 14"-28 thd
mtg bushing w/locknut and washer;
4 solder lug term on bottom; unit
lacquer finish.

Not used.

RF input tuning 1.0 to
2.9 mc band

RF input tuning 2.9 to
6.7 mc band

RF input tuning 6.7 to
14 mc band

RF input tuning 14 to
26 mc band

—472323

472324

-472326

~4723217

Hazeltine
Elec
part/dwg
A-4663-1

Hazeltine
Elec
part/dwg
A-4663-2

Hazeltine
Elec
part/dwg
A-4663-3

Hazeltine
Elec
part/dwg
A-4663-4

A-4663-1

A-4663-2

A-4663-3

A-4663-4

L-101

L-102

L-103

L-104

€-100 pumP Z-130

PLL-T—10L-
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST—Cont’d

PARTS SPARE
PARTS
JAN OR MFR. AND HAZELTINE ALL SYMBOL
SYMBOL NAME OF PART AND FUNCTION NAVY TYPE MEFR’S. PART/DWG DESIGNATIONS EQUIP.
DESIG. DESCRIPTION DESIG. DESIG. NUMBER INVOLVED QUAN.
L-115 COIL, IF: choke type; incl AB type | V-103 plate tuning --472319 Harnett Elec A-4715-1 L-115 0
EB-2725 resistor 2700 ohms +59%, per Haz A-4715-1
approx 99 turns 774 SCE wire; induc-
tance 36.5 uh +59%, measured at 1.25
mc, max current rating 10 ma, DC re-
sistance 2.5 ohms; cam 0.125, geared
51/75, idler 60/60; %" diam x 0.406"
lg, less wire leads; two axial wire leads
114" lg; single winding, universal
wound coil, Q MAX impregnated;
(includes R-115).
L-116 Not used.
through
L-124
L-125 COIL, RF: choke; single winding; four | T-103 secondary -472318 Natl Co CL-1146 L-125, L-131, L-144, 4
pie wound; unshielded; inductance 2.5 | insulating part R-50 L-145
mh +109%,. DC resistance 40 ohms
+109%, current rating 50 mh, Q
greater than 40 at 500 kc; body 1" lg
x 14" diam, two axial wire leads 114
lg; solid phenolic form; form 1% 1g x
14" diam; two axial wire leads; coil
Q MAX impregnated.
L-126 Not used.
through
L-130
L-131 Same as L-125. J-102 r-f filter
L-132 Not used.
through
L-143
L-144 Same as L-125. M-101 r-f filter
L-145 Same as L-125. M-101 r-f filter
L-146 Not used.
through
L-159

6SL-1—S1L1-1

€-120 Pu® Z-100
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SL-8

L-160

L-161
through
L-164

L-165

L-166
through
L-169

L-170

L-171
through
L-180

L-181

COIL, RF: choke; single winding, single
layer wound 120" #25 AWG bare E
copper wire, tapped at 8 turns and 20
turns; unshielded; inductance 31 gh
+1 ph at 2.0 mc, Q 200 +15 at 2.0
mc; 31/'&” |g x 24" h x 1%6” wd, incl
term and spacers; ceramic form, pow-
dered iron core; coil form 314" 1gx 1"
diam, grooved 24 thd per inch, 135"
lg grooved; two #6-32 thd tapped mtg
spacers 3.125" ¢ to c; 4 solder lug
term; Q MAX impregnated.

Not used.

COIL, RF: choke; single winding, uni-
versal wound; unshielded; inductance
180 ph + 59, measured at 560 kc, max
current rating 10 ma, DC resistance
7.5 ohms; approx %" diam, 0.406" lg
less wire leads; resistor form AB type
EB-8225, 8200 ohms * 59%; coil form
0.406"1g x0.140" diam; two axial wire
leads, ea 114" Ig; coil Q MAX impreg-
nated.

Not used.

COIL, RF: choke; single winding, uni-
versal wound; unshielded; inductance
1.5 uh +109%, measured at 15 mc, max
current rating 10 ma, DC resistance
0.3 ohms; approx Y4 " diam, 0.406" Ig
less leads; resistor form AB type
EB-2725, 2700 ohms *5%; coil form
0.406" lg x 0.140” diam; two axial
wire leads, ea 114" Ig; coil Q MAX
impregnated.

Not used.

REACTOR: filter choke; unit per spec
JAN-T-27, class “A”, grade 1; dual
sect; 9.7 hy at 0.080 amp DC ea sect;
170 ohms #+129, ea sect DC resis-
tance; breakdown test voltage 2000 v
DC between winding and case for 5-10
sec; hermetically sealed CRS case, as-
phalt base compound filled; 614" h x
274" 1g x 234" wd overall; four 14"-20
thd mtg studs on 214" x 114" mtg/c;
three slotted term w/ceramic bush-
ings and neoprene gaskets, 1 common
term; term marked 1, 2, COM; spec
JAN-T-27.

V-109 local oscillator
tuning

V-109 plate loau

V-110 plate load

Consists of L-181A,
L-181B

-472325

~472320

472321

-304685

Harnett Elec
per Haz A-4700

Harnett Elec
per Haz A-4715-3

Harnett Elec
per Haz A-4715-4

Freed Trans
per Haz FR-1019

A-4700

A-4715-3

A-4715-4

FR-1019

L-160

L-165

L-170

L-181, L-181A, L-181B

€-120 PUP Z-100
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COMBINED PARTS AND SPARE PARTS LIST—Cont’d

TABLE 8-4.

91-8

SPARE

PARTS
PARTS

uoiydag g

ALL SYMBOL
DESIGNATIONS
INVOLVED

HAZELTINE
PART/DWG
NUMBER

MFR. AND
MFR’S.
DESIG.

JAN OR
NAVY TYPE
DESIG.

TOT-N—Vigl-1

EQUIP.
QUAN.

NAME OF PART AND FUNCTION

DESCRIPTION

SYMBOL
DESIG.

L-181A | Part of L-181. +225 v line filter

L-181B | Part of L-181. +225 v line filter

(M) METER

M-101 | METER, ammeter; DC; 200 microam- | Tuning and frequency |-22731 Weston part 643 | ME-1012 M-101 0

pere movement, linear calibrated | deviation meter

TVNI9 IO

N-201

N-202

0-1500 cps; round, steel flush mtg
case: barrel 374" diam x 2" Ig, flange
453" diam; 1Y% accuracy for 200 micro-
ampere movement; D’Arsonval move-
ment; DC resistance 600 ohms +109;
calibrated for non-magnetic panel;
black marking, white background,
0-1500 and 600-0-600 scale divisions
w/pointer; self-contained; three 3"
diam mtg holes on 24" rad; two
3"-18 thd term studs 1” lg; metal
scale plate gnd to case for RF shield-
ing, no meter term to be gnd to case;
built per spec JAN-I-6 part 3.

(N) CALIBRATION CHARTS

CHART: frequency calibration; dull fin-

ish white opaque sheet vinylite, lam-
inated over printing with vinylite,
813" Ig x 434" wd x 0.030” thk over-
all; black print lettering on white
background; frame mtd §CT-2 ship-
board equip, chart to lay on rack for
OCT-3 shore equip; face side, FRE-
QUENCY CALIBRATION BAND
#11s1.0-2.9 mc, rear side, FREQUEN-
CY CALIBRATION BAND #2 is
2.9-6.7 mc.

CHART: frequency calibration; dull fin-

ish white opaque sheet vinylite lam-
inated over printing with vinylite,
814" lg x 434" wd x 0.030" thk over-
all; black print lettering on white
background; frame mtd OCT-2 ship-
board equip, chart to lay on rack for
OCT-3 shore equip; face side, FRE-
QUENCY CALIBRATION BAND
#3 is 6.7-14.0 mc, rear side, FRE-
QUENCY CALIBRATION BAND
#4 is 14.0-26.0 mc.

Band 1 and 2 calibration

Band 3 and 4 calibration

Hazeltine
Elec
part/dwg
CH-1104-1

Hazeltine
Elec
part/dwg
CH-1104-2

CH-1104-1

CH-1104-2

N-201

N-202

£€-120 PuRP Z-100
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L1-8

0O-101

0-102

0-103

0-104

0-105

0-106
0-107

0-108

(O) MECHANICAL PARTS

SUB-ASSEMBLY : worm gear and shaft
type; incl steel gear, shaft and taper
pin; gear 1/3 pitch diam, 48 pitch,
single thd, lead angle 3 deg 35, lead
0.0654", left-hand, Boston Gear part
#LSH-LH; 414" 1g x 34" diam over-
all; 34" d drill ea shaft end for lock
mtg.

SUB-ASSEMBLY : mitergear and shaft
type; incl brass gear, shaft and sleeve;
miter gear Hazeltine Elec part/dwg
#GR-1091 modified from Boston Gear
part #G463; 514" Ig x 134" diam over-
all, shaft and sleeve 14" diam.

DIAL.: incl dial and shaft securely rolled
over; aluminum dial, brass shaft; cali-
brated 0 through 100, etched lines;
dial 414 " diam x 0.040 " thk, shaft 41 *

x 14" diam; 0.261" counterbore,
0.093” d shaft end for mtg.

GEAR ASSEMBLY': worm gear follow-
ers; two gears coupled together, one
gear soldered to gear hub; flat tobin
or comm bronze gears, nickel flash;
gear pitch diam 2.083, diam pitch 48,
100 teeth, left-hand-straight cut;
234" diam x 9%, ” thk incl hub; 0.250"
diam shaft hole, two #8-32 thd tapped
holes and one #4-40 thd tapped hole
for set screws.

BEARING, sleeve; flanged type for
drive shaft; powdered bronze 88-909%,,
copper 9-105}00tin; 36" diam x 7" Ig
overall, 0.376” diam shank, 0.2515”
ID; modified from Oilite part #F-304.

Same as O-105.

BEARING, ball; thrust and radial;
plain; light duty; 0.1562” sphere; one
ball; packed with high temp grease;
tight fit; chrome alloy steel.

COUPLING ASSEMBLY, flexible: ins
flexible shaft coupling, couples two
14" shafts; consists of two hubs for
14" shaft, mounted by flexible brass
strip on unglazed. ceramic ins disc;
114" max o/a diam x 134" thk; four
#6-32 cup point Allen head set screws,
two in each hub.

C-105, C-160 drive shaft

C-160 shaft and gear

C-105 dial

C-105 drive gear

0-101 bearing sleeve

0-102 bear'ng sleeve

0-101 thrust and radial
rotating

C-160 shaft coupling

Hart/Amertype
per Haz A-4484

Hart/Amertype
per Haz A-4473

Cal Inst
per Haz A-4491

Precision
per Haz A-4864

Hazeltine
Elec
part/dwg
BB-1034

Excelsior
per Haz BB-1035

Cardwell
PL-5000
type ‘[A)’

A-4484

A-4473

A-4491

A-4864

BB-1034

BB-1035

CG-10008

O-101

0-102

0-103

0O-104

0-105, O-106

0-107

0-108

€-120 Pu® z-100

801-0—101-0
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TABLE 8-4.

COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SYMBOL
DESIGNATIONS
INVOLVED

EQUIP.
QUAN.

0-109

0O-110

P-201

P-202

R-101

R-102

R-103

GEAR: bevel type; brass, nickel flash;

shaft driving; miter; 24 teeth; 34 PD,
32 pitch; 84" diam x 23§,” thk over-
all, 0.2505” 1ID; straight face; 13"
diam hub; #4-40 thd tap for set screw,
one 0.043” diam hole for pin; modified
from Boston Gear cat #54, pp #61, cat
#G463.

DIAL: dial w/crank knob; brass dial;

dull black finish, stainless steel crank
knob; 100 divisions reverse etched;
horiz grained characters; 2.962” diam
x 17" thk overall; 0.250” diam bore
for shaft mtg, two #6-32 thd tapped
holes for set screws; similar to Card-
well dial #A4.198 and crank #A4.199.

(P) PLUGS

CONNECTOR, plug: 2 rectangular

cont; straight; 1.156” Ig x 1.531” OD
less cont; cont rating 15 amp 125 v or
10 amp 250 v; cylindrical steel covered
shell; cable opening 0.296” to 0.562";
2 mtg screws in flange on armored
cord grip, 74" c to c; resistant to salt
spray, contains no materials which are
nutrients for fungi.

CONNECTOR, receptacle: 2 “T” slots,

fits parallel or tandem blades; straight;
1.906” lg x 1.531” diam overall; 15
amp 125 v, 10 amp 250 v; cylindrical
composition body, armored cord grip
cap; cord grip accommodates cables
0.296” OD to 0.562” OD; must not
contain materials nutrient for fungi.

(R) RESISTORS

RESISTOR, fixed: composition; 68

ohms +109%; 2 w; spec JAN-R-11.

RESISTOR, fixed: composition; 22,000

ohms +109,; 14 w; spec JAN-R-11.

RESISTOR, fixed: composition; 150

ohms +109%; 13 w; spec JAN-R-11.

0-102 gear

C-160 dial and crank

knob

W-201 power plug

W-201 power receptacle

mates w/]J-103

Input matching

V-101 injection grid
return

V-101 cathode bias

~49825

-491077

RC41BF680K

RC21BF223K

RC21BF151K

Hazeltine
Elec
part/dwg
GR-1091

Cardwell
per Haz DD-1004

Hubbell
part 7057

Hubbell
part 7084

GR-1091

DD-1004

PL-10064

PL-10063

RC41BF680K

RC21BF223K

RC21BF151K

0-109

0O-110

P-201

P-202

R-101

R-102

R-103, R-118

€0L-¥—601-0

€-100 pPuo Z-100
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R-104

R-105

R-106

R-107

R-108

R-109
R-110

R-111

R-112

R-113

R-114

R-115

R-116

R-117

R-118
R-119

RESISTOR, fixed: composition; 15,000
ohms +109%; 2 w; spec JAN-R-11.

RESISTOR, fixed: composition; 1000
ohms +10%; V5 w; spec JAN-R-11.

RESISTOR, fixed: composition; 100,000
ohms +10%:; 1 w; spec JAN-R-11.

RESISTOR, fixed: composition; 3300
ohms +109%:; Y% w; spec JAN-R-11.

RESISTOR, fixed: composition; 33,000
ohms +10%:; 1 w; spec JAN-R-11.

Same as R-105.

RESISTOR, variable: composition;
25,000 ohms +209%; 2 w, 70°C max
continuous operation; 3 tinned term;
enclosed metal case 113" diam x %"
d; round metal shaft 0.250” diam x
34" min lg; mfr taper B, less than 1
per cent of total resistance ins contact
arm, without off position; normal
torque; mtg bushing 34”-32 thd x 34"
lg, 2 non-turn devices on 17" rad at
3 and 9 o’clock, one used; must not
contain any materials nutrient for
fungi, resistant salt spray.

RESISTOR, fixed: composition; 100,000
ohms +10%; ¥4 w; spec JAN-R-11.

RESISTOR, fixed: composition; 15,000
ohms +10%; ¥4 w; spec JAN-R-11.

RESISTOR, fixed: composition; 12,000
ohms +10%; ¥4 w; spec JAN-R-11.

Same as R-105.

RESISTOR, fixed: composition; 2700
ohms +5%; 14 w; spec JAN-R-11;
(p/o L-115; for reference only).

Not used.

RESISTOR, fixed: composition; 47,000
ohms +10%; 14 w; spec JAN-R-11.

Same as R-103.
Same as R-105.

V-101 screen grid
dropping

V-101 plate decoupling

RF GAIN bias divider

V-102 cathode bias

V-102 screen grid
dropping
V-102 plate decoupling

RF GAIN control

V-103 grid leak
V-103 screen grid
voltage divider

V-103 screen grid
voltage divider

V-103 plate decoupling
V-103 plate load shunt

V-104 grid return

V-104 cathode bias

V-104 screen grid
decoupling

RC40BF153K

RC21BF102K

RC31BF104K
RC21BF332K

RC30BF333K

-637037-M20

RC21BF104K
RC21BF153K

RC21BF123K

‘RC20BF272]

RC21BF473K

AB type an
per Haz

RM11RC253BM

RC40BF153K

RC21BF102K

RC31BF104K

RC21BF332K

RC30BF333K

RM11RC253BM

RC21BF104K

RC21BF153K

RC21BF123K

RC20BF272]

RC21BF473K

£

R-104

R-105, R-109, R-114,
R-119, R-121, R-163,
R-164, R-169

R-106

R-107

R-108

R-110

R-111, R-123

R-112

R-113

R-115

R-117

€-130 PuP Z-100

6LL-4—VOL-Y
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST—Cont’'d

PARTS SPARE
PARTS
JAN OR MFR. AND HAZELTINE ALL SYMBOL
SYMBOL NAME OF PART AND FUNCTION NAVY TYPE MFR’S. PART/DWG DESIGNATIONS EQUIP.
DESIG. DESCRIPTION DESIG. DESIG. NUMBER INVOLVED QUAN.
R-120 RESISTOR, variable: composition; | Limiter output —635897-L20 AB type “J” RM11LB103UM | R-120 1
10,000 ohms +20%; 2 w, 70°C max | adjustment per Haz
continuous operation; 3 tinned term; RMI11LB103UM
enclosed metal case 114" diam x %s"”
d; metal locking shaft 0.250” diam x
94" min Ig; linear; ins cont arm, with-
out off position; normal torque; mtg
bushing 34" Ig w/thd 34"-32 x 14" Ig,
2 non-turn devices on 17" rad at 3
and 9 o’clock, one used; resistant to
salt spray, must not contain materials
nutrient for fungi.
R-121 Same as R-105. V-104 plate decoupling
R-122 RESISTOR, fixed: composition; 10,000 | V-104 screen grid RC21BF103K RC21BF103K R-122 1
ohms +10%; 15 w; spec JAN-R-11. | voltage divider
R-123 Same as R-111. V-105 output r-f filter -
R-124 RESISTOR, fixed: composition; 1000 | V-106A cathode coup- | RC21BF102] RC21BF102] R-124 1
ohms +5%; 14 w; spec JAN-R-11. ling capacitor
discharging
R-125 RESISTOR, fixed: composition; 1 meg | V-105 cathode load RC21BF105K RC21BF105K R-125, R-126 1
+10%:; 15 w; spec JAN-R-11.
R-126 Same as R-125. V-105 cathode load
R-127 RESISTOR, fixed: composition; 47,000 | V-106A cathode load RC21BF473] RC21BF473] R-127 1
ohms +5%; V% w; spec JAN-R-11.
R-128 RESISTOR, fixed: composition; 1.8 meg | V-105 output voltage RC21BF185] RC21BF185] R-128 1
+5%:; 1% w; spec JAN-R-11. divider
R-129 Not used.
R-130 RESISTOR, wvariable: composition; | AUDIO GAIN control | -633503-M20 AB type “J” RM11RC103UM | R-130 1
10,000 ohms +209%; 2 w, 70°C max per Haz
continuous operation; 3 tinned term; RM11RC103UM

enclosed metal case 1}{g” diam x %g”
d; round metal shaft 0.250” diam x
34" min lg; linear taper; ins cont arm,
without off position; normal torque;
mtg bushing 34”-32 thd x 34" lg, 2
non-turn devices on 176" rad at 3 and
9 o’clock, one used; must not contain
materials nutrient for fungi, resistant
to salt spray.

OEL-¥—O0T1-¥

€-100 PupP Z-130
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R-131

R-132

R-133

R-134
R-135

R-136

R-137
R-138
R-139

R-140

R-141

R-142

| RESISTOR, fixed: composition; 4.7 meg
- +10%; Y% w; spec JAN-R-11.

RESISTOR, fixed: composition; 100,000
ohms +59%:; 3% w; spec JAN-R-11.

RESISTOR, fixed: composition; 10 meg
+5%; 14 w; spec JAN-R-11.

Not used.

RESISTOR, variable: composition;
50,000 ohms +109%; 2 w, 70°C max
continuous operation; 3 tinned term;
enclosed metal case 1l45” diam x %"
d; round screwdriver adjustment
shaft, metal, 0.250” diam x 54" min
length; linear taper; ins cont arm,
without off position; normal torque;
furnished w/shaft locking nut; mtg
bushing 34"-32 x 14" lg, 2 non-turn
devices on 17%"* rad at 3 and 9 o’clock,
one used; resistant to salt water spray,
must not contain materials nutrient
for fungi.

RESISTOR, fixed: composition; 270,000
ohms +£5%; 14 w; spec JAN-R-11.

Not used.
Not used.
Same as R-132.

RESISTOR, variable: composition;
50,000 ohms +10%; 2 w, 70°C max
continuous operation; 3 tinned term;
enclosed metal case 1145” diam x %"
d; round metal shaft 0.250” diam x
34" lg min lg; linear taper; ins cont
arm, without off position; normal
torque; mtg bushing 34"-32 thd x 34"
lg, 2 non-turn devices on 144" rad at
3 and 9 o’clock, one used; must not
contain materials nutrient for fungi,
resistant to salt spray.

RESISTOR, fixed: composition; 68,000
ohms +59%; 14 w; spec JAN-R-11.

RESISTOR, fixed: composition; 1.5 meg
+5%; 15 w; spec JAN-R-11.

V-:107 anode return
V-107 rectification
linearity

V-107 anode load

Meter Zero Unkeyed
adjustment

Meter zero bias voltage
divider

V-107 output bias
voltage divider

METER ZERO SET

control

V-107 output bias

V-107 output voltage
divider

RC21BF475K
RC21BF104]

RC21BF106]

-635764-L10

RC21BF274]

-631234-M10

RC21BF683]

RC21BF155]

AB type “J”
per Haz
RM11LB503UK

AB type KIJ!’
per Haz
RM11RC503UK

RC21BF475K
RC21BF104]

RC21BF106]

RM11LB503UK

RC21BF274]

RM11RC503UK

RC21BF683]

RC21BF155]

R-131

R-132, R-139, R-146

R-133

R-135

R-136

R-140

R-141

R-142

€-100 pPup Z-1230
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TABLE 8-4.

COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SYMBOL
DESIGNATIONS
INVOLVED

EQUIP. |

QUAN.

R-143

R-144

R-145

R-146

R-147

R-148

R-149

R-150

RESISTOR, variable: composition; 1
meg +20%:; 2 w; 3 tinned term; body
144s” diam x %s” d, locking shaft 14"
diam x %§” lg; linear taper; enclosed
body; furnished w/lock nut; bushing
34"-32 thd x 14" lg; bakelite parts
must not contain fungi nutrients,
screw driver slot.

RESISTOR, fixed: compacsition; 130,000
ohms +5%:; 14 w; spec JAN-R-11.

RESISTOR, variable: composition;
25,000 ohms +20%%; 2 w, 70°C max
continuous operations; 3 tinned term;
enclosed metal case 14" diam x %g"
d; round metal shaft 0.250” diam x
34" min Ig; linear taper; ins cont arm,
without off position; normal torque;
mtg bushing 34" 32 thd x 34" Ig, 2
non-turn devices on 17§ " rad at 3 and
9 o’clock, one used; must not coutain
any materials nutrient for fungi, resis-
tant to salt spray.

Same as R-132.

RESISTOR, fixed: composition; 160,000
ohms +5Y%; 14 w; spec JAN-R-11.

.| RESISTOR, fixed: composition ; 560,000

ohms +59%; 14 w; spec JAN-R-11.

RESISTOR, variable: composition;
250,000 ohms +209; 2 w, 70°C max
continuous operation; 3 tinned term;
enclosed metal case 145" diam x %"
d; round, screwdriver adjustment
locking shaft, metal, 0.250” diam x
%" min Ig; linear taper; ins cont arm,
without off position; normal torque;
furnished w/shaft locking nut; mtg
bushing 34”-32 x 14" lg, 2 non-turn
devices on 17¢% " rad at 3 and 9 o’clock,
one used; resistant tosalt water spray,
must not contain materials nutrient
for fungi.

Not used.

Meter Sensitivity
Unkeyed adjustment

V-106B cathode load

METER CALIB.
control

Meter return voltage
divider

Meter return voltage
divider

Meter return current
limiting

Tune Mark Adjust

-631985-20

RC20BF134]

-631302-M20

RC21BF164]

RC21BF564]

-635957-L20

AB type an
per Haz
RM11LB105SUM

AB t_\'pe HJH
per Haz
RM11RC253UM

AB type an
per Haz
RM11LB254UM

RM11LB105SUM

RC20BF134]

RM11RC253UM

RC21BF164]

RC21BF564]

RM11LB254UM

R-143

R-144

R-145

R-147
R-148

R-149

oSi-d—€evi-d

€-1J0 PuP Z-120
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R-151
R-152
R-153
R-154

R-155
R-156

R-157
through
R-161

R-162
R-163

R-164
R-165

R-166

R-167

R-168

R-169
R-170
through
R-179

R-180

RESISTOR, fixed: composition; 1800
ohms +109%; 14 w; spec JAN-R-11.

Same as R-151.

RESISTOR, fixed: composition; 82,000
ohms +10%; 14 w; spec JAN-R-11.

Same as R-153.

Same as R-153.

RESISTOR, fixed: composition; 220
ohms +10%; 1% w; spec JAN-R-11.

Not used.

RESISTOR, fixed: composition; 18,000
ohms +10%; 1% w; spec JAN-R-11.

Same as R-105.

Same as R-105.

RESISTOR, variable: composition;
5000 ohms +209%; 2 w, 70°C max
continuous operation; 3 tinned term;
enclosed metal case 144" diam x %"
d; round metal shaft 0.250” diam x
34" min Ig; linear taper; ins cont arm,
without off position; normal torque;
mtg bushing 34”"-32 thd x 34" lg, 2
non-turn devices on 174" rad at 3 and
9 o’clock, one used; must not contain
any materials nutrient for fungi, resis-
tant to salt spray.

RESISTOR, fixed: composition; 120,000
ohms +10%; 14 w; spec JAN-R-11.

RESISTOR, fixed: composition; 270
ohms +109%; 14 w; spec JAN-R-11.

RESISTOR, fixed: composition; 56,000
ohms +10%; ¥ w; spec JAN-R-11.

Same as R-105.

Not used.

RESISTOR, fixed: WW; 4000 ohms
+5%; 6 w; spec JAN-R-26.

V-108 output voltage
divider

V-108 output voltage
divider

V-108 output voltage
divider

V-108 output voltage
divider

V-108 grid return
V-108 cathode bias

V-109 grid return
V-109 screen grid
decoupling

V-109 plate decoupling

FINE TUNING
control

V-110 grid return
V-110 cathode bias
V-110 screen grid
dropping

V-110 plate decoupling

V-111 anode voltage
dropping

RC21BF182K

RC21BF823K

RC21BF221K

RC21BF183K

—631667-M20

RC20BF124K
RC21BF271K

RC21BF563K

RW21E402

AB type UJN
per Haz
RM11RCS02UM

RC21BF182K

RC21BF823K

RC21BF221K

RC21BF183K

RM11RC502UM

RC20BF124K

RC21BF271K

RC21BF563K

RW21E402

R-151, R-152

R-153, R-154, R-155

R-156

R-162

R-165

R-166

R-167

R-168

R-180

€-1J0 pPue Z-130

08L-¥—1LSL-¥d
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST—Cont'd
PARTS SPARE
PARTS
JAN OR MFR. AND HAZELTINE ALL SYMBOL
SYMBOL NAME OF PART AND FUNCTION NAVY TYPE MFR’S. PART/DWG DESIGNATIONS EQUIP.
DESIG. DESCRIPTION DESIG. DESIG. NUMBER INVOLVED QUAN.
R-181 RESISTOR, fixed: composition; 39 | V-106, V-107, V-109 RC41BF390K RC41BF390K R-181 1
ohms +109%; 2 w; spec JAN-R-11. heater shunt
(S) SWITCHES
S-101 SWITCH, rotary: 2 poles, 3 positions; | Consists of S-101A, Oak type DHC SW-1124-2 S-101, S-101A, S-101B 1
single sect; spring silver alloy cont, | S-101B
solid coin silver rotor blades; ceramic
wafer; 124" Ig x 113" diam, incl 24"
lg shaft and mtg bushing; non-short-
ing type rotor blades; normally closed;
solder lug term; 34"-32 thd single hole
mtg bushing 34" lg; stops provided
both ends of travel, unit resistant to
salt spray, ceramic wafer moisture
proof.
S-101A | Part of S-101. MONITOR-CALIB.
switch
S-101B | Part of S-101. MONITOR-CALIB.
switch
S-102 SWITCH, rotary: 3 poles, 4 positions | Consists of S-102A, Oak type DHC SW-1123-2 S-102, S-102A, S-102B 1
single sect; spring silver alloy cont, | S-102B, S-102C S-102C
solid coin silver rotor blades; ceramic
wafer; 334" lg x 1134s” diam, incl 24"
Ig shaft and mtg bushing; non-short-
ing type rotor blades; normally closed;
solder lug term; 34 ”-32 thd single hole
mtg bushing 34" lg; stops to be pro-
vided at both ends of travel, unit re-
sistant to salt spray, ceramic wafer
moisture proof.
S-102A | Part of S-102. BAND switch
S-102B | Part of S-102. BAND switch
S-102C | Part of S-102. BAND switch
S-103 Not used.
through
S-109

i1sL-d

601-$

€-100 PUP Z-100
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2

S-110

S-111

S-112
through
S-129

S-130

S-130A
S-130B
S-130C
S-130D

T-101

T-102

T-103

SWITCH, toggle: DPDT, 2 position; 30
amp, 30 v DC; bakelite body; 4%;"
wd x 1244," h x 274" d overall; 115" Ig
bat type handle; ON-ON locking ac-
tion, normally closed; solder lug term;
single hole mtg bushing 134"-32 thd,
156" lg; furnished w/mtg hardware;
spec JAN-S-23.

Same as S-110.

Not used.

SWITCH, rotary: 4 poles, 3 positions;
2 sect; spring silver alloy cont, solid
coin silver rotor blades; ceramic waf-
ers; 214" Ig x 1184" diam, incl 78" lg
shaft and mtg bushing; non-shorting
type cont; normally closed; solder lug
term; single hole mtg bushing 34"-32
thd x 34" lg; stops provided both ends
of travel, unit resistant to salt spray,
ceramic wafers moisture proof.

Part of S-130.
Part of S-130.
Part of S-130.
Part of S-130.
(T) TRANSFORMERS

TRANSFORMER, IF: peak freq 912
kc;interstage;shielded; 444" h x 174"
sq overall; two slug tuning devices,
one ea end; adj iron core tuning; two
#4-40 thd mtg studs 134" c to c; 4
solder lug term;incl JAN fixed capaci-
tor CM20C181].

Same as T-101.

TRANSFORMER, IF: peak freq 912
kc; discriminator; shielded; 414" h x
214" wd x 194" d overall; solid phen-
olic core; double tuned; dual variable
capacitor tuned; two #6-32 thd spade
mtg studs 124" c to c; 6 solder lug
term; incl 3 JAN fixed capacitors
CM20C271K, CC36CG680];
CC21RH270J, one multiple wound
coil; Hazeltine Elec #A-4754, one dual
variable capacitor, Hazeltine Elec

#CV-1018.

POWER switch

T-104 primary voltage
selector

Consists of C-1304,
C-130B, C-130C,
C-130D

TUNE-MEAS. switch
TUNE-MEAS. switch
TUNE-MEAS. switch
TUNE-MEAS. switch

IF input transformer

IF interstage
transformer

Discriminator
transformer

STS2N

—-472317

472322

Oak type DHC

Guthman
per Haz
A-4661

Sickles FW
per Haz A-4662

SW-10012-2

SW-1129-2

A-4661

A-4662

S-110, S-111

S-130, S-130A, S-130B,
S-130C, S-130D

T-101, T-102

T-103
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TABLE 8-4. COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SYMBOL
DESIGNATIONS
INVOLVED

EQUIP.

QUAN.

T-104

TB-101

TB-102

TB-103

TRANSFORMER, power: distribution;
unit per JAN-T-27, class “A”’ grade 1;
0.1 kva, 50/60 cps, single ph; pri term
#1-2 115 v, #3-4 115 v; three output
windings, two windings CT; secd term
#5-6 5.0 v 3.0 amp, #7-8-9 CT 350 v
RMS0.056 amp RMS and 350 v RMS
0.056 amp RMS, #10-11-12 CT 6.3 v
3.0ampand 6.3 v 3.0 amp; filled w /as-
phalt base compound; w/melting
point 300°F; hermetically sealed met-
allic case, gray enamel finish; 5" h x
334" wd x 3%;" d, less term and mtg
studs; 12 slotted term on ceramic
bushings, located on bottom 4" h;
four 14"-20 thd mtg studs on 234" x
214" mtg/c; 190° to 200°F water im-
mersion test for 2 minutes spec
JAN-T-27.

(TB) TERMINAL BOARDS

SUB-ASSEMBLY: component mtg
board; 32 term pins, phenolic board;
S446" 1g x 274" wd x 74" h overall; two
#6-32 thd tap mtg posts 4.750" c to c;
incl C-162, C-163, C-164, C-167,
C-168, C-169, L-165, L-170, R-162,
R-164, R-166, R-167, R-168, R-169.

SUB-ASSEMBLY: component mtg
board; 24 term pins, phenolic board;
334" lg x 214" wd x 343" h overall; two
#6-32 thd tap mtg inserts 145" Ig; incl
R-124, R-127, R-131, R-132, R-128
R-136, R-139, R-141, R-142, R-144,
R-146, R-147, R-148.

SUB-ASSEMBLY: component mtg
board; 6 term pins, phenolic board;
214" Ig x 115" wd x 195" h overall;
two #6-32 thd tap mtg inserts 115" Ig;
incl R-103, R-104, R-105.

Power transformer

Component mtg

Component mtg

Component mtg

-304676

Freed Trans
per Haz TR-1128

Hazeltine
Elec
part/dwg
A-4634

Hazeltine
Elec
part/dwg
A-4666

Hazeltine
Elec
part/dwg
A-4669

TR-1128

A-4634

A-4666

A-4669

T-104

TB-101

TB-102

TB-103

€0L-91l—Vvol-1

€-120 PuD Z-100
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TB-104

TB-105

TB-106

V-101

V-102

V-103

V-104
V-105
V-106

V-106A
V-106B
V-107
V-108
V-109
V-110

V-111
V-112

SUB-ASSEMBLY: component mig
board; 33 term pins, phenolic board;
734" lg x 24" wd x 19" h overall;
four #6-32 thd tap inserts 1g” lg;
incl C-112, C-115, C-117, C-125,
C-126, C-127, L-103, L-115, R-107,
R-108, R-109, R-112, R-113, R-114,
R-117, R-118, R-119, R-121, R-122,
R-123, R-125, R-126.

SUB-ASSEMBLY: component mtg
board; 24 term pins, phenolic term
board; 714" lgx 13{” wd x 74" h over-
all; three 0.157” diam mtg holes; incl
C-151, C-152, C-153, C-154, C-157,
C-158, C-159, R-106, R-151, R-152,
R-153, C-154, R-155, R-163, R-181,

SUB-ASSEMBLY: component mtg
board; 3 term pins, 2 term lugs, phen-
olic term board; 314" Ig x 234" wd x
196" h overall; incl C-144, C-145,
L-144, L-145.

(V) VACUUM TUBES

TUBE, electron: miniature pentagrid
converter.

TUBE, electron: miniature RF amplifier
pentode, remote cutoff.

TUBE, electron: receiving pentode am-
plifier, a miniature version of 6SH7.

Same as V-103.
TUBE, electron: VHF twin diode.
TUBE, electron: dual triode.

Part of V-106.

Part of V-106.

Same as V-105.

TUBE, electron: HF twin triode.
Same as V-103.

TUBE, electron: high-transconduct-
ance, sharp cut-off, miniature pentode.

TUBE, electron: voltage regulator.

TUBE, electron: full-wave high-vacuum
rectifier.

Component mtg

Component mtg

Component mtg

Mixer

IF amplifier

First limiter

Second limiter
Discriminator

Consists of V-106A,
V-106B

Buffer

Meter amplifier
Meter rectifier
Calibrating oscillator
Local oscillator

Frequency multiplier

Voltage regulator

Rectifier

JAN-6BE6
JAN-6BA6

JAN-6AU6

JAN-6ALS
JAN-12AX7

JAN-6]6

JAN-6AH6

JAN-OC3/VR105
JAN-5Y3GT/G

Hazeltine
Elec
part/dwg
A-4670

Hazeltine
Elec
part/dwg
A-4667

Hazeltine
Elec
part/dwg
A-4882

A-4670

A-4667

A-4882

TU-1083

TU-1084

TU-10093

TU-10009
TU-1086

TU-10014

TU-10098

TU-10045
TU-10007

TB-104

TB-105

TB-106

V-101

V-102

V-103, V-104. V-109

V-105, V-107
V-106, V-106A, V-106B

V-108

V-110

V-111
V-112

€-100 PUP Z-100
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TABLE 8-4.

COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HAZELTINE
PART/DWG
NUMBER

ALL SsYMBOL
DESIGNATIONS
INVOLVED

EQUIP.
QUAN.

V-113

W-201

X-101

X-102
X-103
X-104
X-105
X-106

X-107
X-108

TUBE, ballast: glass; 0.98-1.05 amp,
4.5-10 v drop; T-9 bulb, 3%" lg x
114" diam overall; std octal base, con-
nections to pins #2 and #7.

(W) WIRES

CABLE ASSEMBLY, power: Navy
type DCOP-2 cable; 11’ 103" Ig ex-
cluding terminations; connector-re-
ceptacle Navy type —491077 one end,
connector-plug Navy type -49825
other end; used w/models OCT-2 and
OCT-3 equipments.

(X) SOCKETS

SOCKET, tube: 7 miniature cont; one-
piece mtg saddle; two 0.125" diam
mtg holes %" ¢ to c; round ceramic
body 0.625" diam, extends ¢ " below
steel mtg saddle, 194" h x 118" across
mtg saddle overall; phosphor bronze,
silver pl cont; outer shield 34" h, cen-
ter shield 0.095" ID locating tab or
notch on shell between cont #1 and #7,
insulation fungicidal treated, center
shield and shell wired together to gnd;
spec JAN-S-28.

Same as X-101.
Same as X-101.
Same as X-101.
Same as X-101.

SOCKET, tube: noval miniature spring
clip cont; one piece saddle mtg; two
14" diam mtg holes on 114" mtg/c;
round molded mica filled phenolic body,
dimen incl shield base 0.940” diam x
256" lg, less cont, saddle 114" lg;
beryllium-copper cont, silver pl;
0.102" I1.D. center shield, 2 wire holes
on end.

Same as X-101.
Same as X-101.

Ballast

Models OCT-2 and
OCT-3 power cable
assem

V-101 socket

V-102 socket
V-103 socket
V-104 socket
V-105 socket
V-106 socket

V-107 socket
V-108 socket

-62450 (12’ 0")

SO10C

-491819

Amperite
part 10-4D

Hazeltine
Elec
part/dwg
A-4949

Cinch part
52F 12875

VR-1002

A-4949

SO10C

SO-10050

V-113

W-201

X-101, X-102, X-103
X-104, X-105, X-107,
X-108, X-109, X-110

X-106

ELL-A

801-X

€-100 Pu» Z-100
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X-109
X-110
X-111

X-112
X-113

XF-101

XF-102
XF-103
XF-104
XF-105

Same as X-101.
Same as X-101.

SOCKET, tube: std octal, has 4 gnd
lugs equally spaced w/0.078” diam
holes; one-piece cadmium pl steel sad-
dle mtg; two #6-32 thd bushings }¢”
lg welded to saddle 114" ¢ to c; 122"
lg x 14” h overall, circular ceramic
body; phosphor bronze cont, silver pl;
ceramic base per spec JAN-1-10, grade
L-3 or better, phosphor bronze cont
per Navy spec 46B14, subject to 100
hr salt spray test, insulation fungici-
dal treated.

Same as X-111.
Same as X-111.
(XF) SOCKETS

HOLDER, fuse: cylindrical post w/bay-
onet type plug; for single fuse of type
3 AG or Y{" x 114" overall dimen;
type SFE20, ACM, MDL, MTH;
molded black phenolic body and plug;
15 amp normal current capacity, used
w/25 v and 250 v fuses; 245" lg x 145"
diam; 14”-24 thd bushing for single
hole mtg, flat for keying, furnished
w/hardware; 2 solder lug term, one on
end, one on side; test probe hole in
plug, must not contain any materials
nutrient for fungi.

Same as XF-101.

Same as XF-101.

Same as XF-101.

CLIP: fuse; phosphor bronze, nickel pl;
not insulated; for use w/250 v 3 amp
fuse; spring clip action; max jaw open-

ing 14" diam; one 0.134" diam mtg
hole through base.

V-109 socket
V-110 socket
V-111 socket

V-112 socket
V-113 socket

F-101 holder

F-102 holder
F-103 holder
F-104 holder
H-201 holder

-491841

Ucinite part
115215

Buss type HKM

Littlefusecat 1011

S0-10028

FU-10010-2

FC-10003

X-111, X-112, X-113

XF-101, XF-102,
XF-103, XF-104

XF-105

€-120 PuD Z-130
LELL6 SAIHSAVN
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TABLE 8-4.

COMBINED PARTS AND SPARE PARTS LIST—Cont'd

PARTS

SPARE
PARTS

SYMBOL
DESIG.

NAME OF PART AND
DESCRIPTION

FUNCTION

JAN OR
NAVY TYPE
DESIG.

MFR. AND
MFR’S.
DESIG.

HA ZELTINE
PART/DWG
NUMBER

ALL sYmsoL
DESIGNATIONS
INVOLVED

EQUIP.

QUAN.

XI-101

XZ-101

Z-101

Z-101A
Z-101B

(XI) SOCKET

LIGHT, indicator: (pilot); w/lens; 25"

diam red frosted lens; full dimout
type; bayonet base for bulbs #44, #47,
and NE-51;500 v DC socket; enclosed
brass shell; 276" diam x 23" lg o/a
incl term; mounts by means of 1145 ”-27
thd bushing %" lg; socket horizontal-
ly mtd, lamp replaceable from front
of panel, two solder lug term on rear
end; bakelite socket housing, contains
no fungi nutrients, furnished in spares
w/mtg hardware.

(XZ) CRYSTAL SOCKET

SOCKET, crystal: molded mykroy

body, phosphor bronze cont, silver pl,
retaining springs, beryllium copper; 3
spring clip cont; oval shape, 216" Ig x
134” wd x %" h overall; two 0.172"
diam mtg holes 127g" ¢ to c.

(Z) IMPEDANCES

CRYSTAL UNIT, quartz: 2 xtal pl;

freq plate “A’” 1000 kc +1 kc, freq
plate “B” 1000 kc +1 kc plus 1000
cps *+50 cps, freq “A” and “B” are
variable capacitor adjustable to have
difference of 1000 cps +10 cps and
maintain 1000 cps difference —15°C
to +70°C temp range; 3 pins unequal-
ly spaced on bottom, 0.156” diam x
316" lg, xtal “A” pin, xtal “B” pin,
one common pin, rectangular body
234" h x 134” wd x 134" d less pins;
spec JAN-C-16A as applicable to this
xtal unit, Navy dwg XA-8848E.

Part of Z-101.
Part of Z-101.

I-101 socket housing

Z-101 socket

Consists of Z-101A,

Z-101B

V-108 frequency control

V-108 frequency control

-491369-A

--40323

Dialco part
12-2210-621

Elec Mech
type ETS-3

Crystal type XL-5

RC-10059-2

S0-1075

XL-1004

XI-101

XZ-101

Z-101, Z-101A, Z-101B

gL0l-Z—10L-IX

€-100 PuU» g-100
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PARTS LISTS NAVSHIPS 91131 Section 8
OCT-2 and OCT-3 Cross Reference Parts List

TABLE 8~5. CROSS REFERENCE PARTS LIST

Designation Key Symbol Designation Key Symbol
( JAN TYPES JAN TYPES—Cont'd.
CC21CK020D C-165 RC21BF185) R-128
CC215L220K C-120 RC21BF221K R-156
CC264G270J C-161 RC21BF223K R-102
CM20C181J c-1m RC21BF271K R-167
CM20C221K c-162 RC20BF272J R-115
CM20C300K C-159 RC21BF274) R-136
CM20C470) c-125 RC21BF332K R-107
CM20C511J c-167 RC21BF473) R-127
CM25C102J c-112 RC21BF473K R-117
CM25E821G c-115 RC21BF475K R-131
CM35C102K c-151 RC21BF563K R-168
o CM40C103J c127 RC21BF564) R-148
€ CM40C103K C-131 RC21BF683J R-141
CP67BEG 103X C-106 RC21BF823K R-153
CP&9B5SEF104X c-107 RC30BF333K R-108
CP49BB1EF504X C-130 RC31BF104K R-106
CP70E1EF405X c-181 RC40BF153K R-104
RC20BF124K R-166 RC41BF390K R-181
RC20BF134) R-144 RC41BF680K R-101
RC21BF102J R-124 RW21E402 R-180
RC21BF102K R-105 SOS3 E-105
RC21BF103K R-122 SOS6 E-101
RC21BF104J R-132 sO10C v-101
RC21BF104K R-111 ST52N $-110
RC21BF105K R-125 6ALS V-105
RC21BF106J R-133 6AH6 v-110
RC21BF123K R-113 6AU6 V-103
RC21BF151K R-103 6BAS V-102
RC21BF153K R-112 6BE6 V-101
RC21BF155J R-142 616 v-108
RC21BF164J R-147 12AX7 V-106
RC21BF182K R-151 OC3/VR105 V-1
RC21BF183K R-162 5Y3GT/G v-112
NAVY TYPES NAVY TYPES—Cont'd.
. -10708 A-302 —472327 L-104
€ -10709 A-401 —481973 c-102
-22731 M-101 ~482062 C-155
-40323 Z-101 —483390-A C-160
-49194 J-101 —484851 c-105
—49679 E-113 —49025-A : 1102
—49825 P-201 —491076 J-103
-60170 101-199 -491077 P-202
series —491369-A XZ-101
-28032-2 F-101 -491678 , E-112
-304676 T-104 —491819 V-106
-304685 L-181 -491841 V-1
-472317 T1-101 —-631234-M10 R-140
-472318 L-125 -631302-M20 R-145
-472319 L-115 -631667-M20 R-165
-472320 L-165 -631985-20 R-143
-472321 L-170 —633503-M20 R-130
—472322 T-103 -635764-110 R-135
-472323 L-101 —-635897-120 R-120
& —472324 L-102 -635957-120 R-149
—472325 L-160 —637037-M20 R-110
—472326 L-103 TB14 1101

ORIGINAL 8-31
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TABLE 8-6. APPLICABLE COLOR CODES

AMA 3-DOT COLOR CODE FOR MICA-DIELECTRIC CAPACITORS

CAPACITOR COLOR CODES

JAN 6-D0T COLOR CODE FOR PAPER -DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND

—

MOLTIPLIER

ALL 300 vOLTS

THESE DOTS

SIGNIFICANT FIGURES
FIRST SECOND

ARE ALWAYS
‘ |

et ""“" ‘13 & "‘l‘uuuwu:n

COEFFiCIENT

RMA 6-DOT COLOR CODE FOR MICA-DIELECTRIC CAPACITORS

JAN 6-D0T COLOR CODE FOR MICA-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND THIRD

\

VOLTAGE nnnci#‘fluwue R

CAPACITANCE TOLERANCE

THIS OOT

TEMPERATURE
COEFFICIENT

SIGNIFICANT FIGURES
FIRST SECOND

ISSALL‘VI::A':S\
— 2L
—l D

— MULTIPLIER
CAPACITANCE TOLERANCE

AMA COLOR COOE FOR TUBUL AR
CERAMIC-DIELECTRIC CAPACITORS

JAN COLOR CODE FOR FIXED CERAMIC-DIELECTRIC CAPACITORS

RADIAL TrPE NON-INSULATED

AxiAL TrPE INSULATED

SIGNIFICANT FIGURES
FIR3T SECOND THIRO
CAPACITANCE
TOLERANCE

TEMPERATURE

COEFFICIENT MULTIPLIER

ALL SO0 yOLTS

SIGNIFICANT FIGURES

FIRST SECOND
CAPACITANCE
TOLE RANCE

TEMPERATURE

COEFFICIENT 1] MULTIPLIER

ALL 300 VOLTS

SIGNIFICANT FIGURES
FIRST SECOND
CAPACITANCE
TOLERANCE

TEMPERATURE
COEFFICIENT MULTIPLIER

ALt SO0 VOLTS

RS

RESISTOR CO|

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

AXIAL TYPE

SIGNIFICANT FIGURES
FIRST SECOND

MULTIPLIER

T RAN INSULATED Tan
oLe cE NON-INSULATED BLACK

RADIAL TVYPE

SIGNIFICANT FIGURES
FIRST SECOND
200r, rep

MULTIPLIER

RMA: RADIO MANUFACTURERS ASSOCIATION
JAN: SOINT ARMY -NAVY

RESISTORS CAPACITORS .
WULTIPLIER TACE | TersmERAT
roLERANCE MULTIPLIER "'ﬁ-”,g‘,’,f;” r cocon AMA MICA ANO JAN MICA AND JAN CERAMIC ';o,c‘r;vcc( :o:'rigt::[
CERAMIC-DELECTRIC | AAPER-DIELECTRIC OIELECTRIC

1 ] BLACK 1 1 1 A

10 1 BROWN 10 10 10 100 8

00 2 RED 100 100 100 200 3

1900 3 ORANGE 1000 1000 1000 300 [

10000 P YELLOW 10000 400 €

100000 3 GREEN 100000 300 F

1000000 . BLUE 19000 600 [
10000000 7 VIOLET. 10000000 700
100000000 s GRAY 100000000 a01 800
000000000 9 WHITE 1000000000 o4 900
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NAVSHIPS 91131 Section 8
OCT-2 and OCT-3 Manufacturers

PARTS LISTS

TABLE 8-7. LIST OF MANUFACTURERS

Abbreviations Prefix Name Address
AB cB? Allen-Bradley Co. 118 West Greenfield Ave.,
Milwaukee 4, Wisconsin
Allen Mfg CAYT The Allen Mfg. Co. Hartford 1, Connecticut
Amperite CAGK Amperite Company 561 Broadway
New York, N. Y.
Birtcher CAIS Birtcher Corp. 5087 Huntington Drive,
Los Angeles 32, California
Buss CFA Bussman Mfg. Co. Jefferson & University Sts.,
St. Louis 7, Missouri
Cal Inst _— Calibrated Instrument 54 Franklin St.,
New York, N. Y.
Cardwell — Cardwell, Allen D., Mfg. Corp. Brooklyn 1, New York
Cinch CMG Cinch Mfg. Co. 2335 W. Van Buren St.,
Chicago 12, lllinois
Crystal CACE Crystal Research Lab. 29 Allyn St.,
. Hartford, Conn.
Dialco CAYZ Dial Light Co. of Americq, Inc. 900 Broadway
New York 3, N. Y.
Elec Mech CEZ Electronics Mechanics, Inc. 70 Clifton Bivd.,
Clifton, N. J.
Freed Trans CFX Freed Transformer Company 72 Spring Street,
New York, N. Y.
Guthman CAUX Edwin I. Guthman & Co. 15 South Throop St.,
Chicago, lIl.
Hammarlund CHC Hammarlund Mfg. Co., Inc. 460 W. 34th St.,
New York 1, N. Y.
*Hazeltine Elec CHZ Hazeltine Electronics Corp. 5825 Little Neck Parkway,
Little Neck, L. i.,, N. Y.
Hart/Amertype — Hart, Frederick & Co., Inc. (Recordgraph Division) Poughkeepsie, New York
Harnett Elec CBEZ Harnett Elec. Corp. 138 Haven Ave.,
Port Washington, L. 1., N. Y.
Hubbell CHU Hubbell, Harvey, Inc. 1930 Thomas St.,
Bridgeport 2, Conn.
Ind Proa CARO Industrial Prod. Co. Danbury, Connecticut
Littelfuse CLF Littelfuse, Inc. 4757 No. Ravenswood Ave.,
Chicago 40, lllinois
¢ LN Barry CAYU L. N. Barry Co. 489 Main St.,
g‘ Cambridge 42, Mass.
Mallory CMA Mallory P. R. & Co., Inc. 3029 E. Washington St.,
Indianapolis 6, Indiana
Natl Co CNA National Co., Inc. 61 Sherman St.,
Malden, Mass.
Oak cOcC Oak Manufacturing Co. 1260 Clybourn Ave.,
Chicago 10, lil.
Precision —_— Precision Gear 444 W, 33rd St.,
New York, N. Y.
Sickles CFW Sickles, F. W., Co. 165 Front St.,
Chicopee, Mass.
Suffolk Prod CBKK Suffolk Products, Inc. Woodvine & Scudder Ave.,
Northport, L. 1., N. Y.
Ucinite CUF Ucinite Company 1 Nevada St.,
Newtonville, Mass.
W eston cv W eston Elec. Instrument Co. 614 Frelinghuysen Ave.,

Newark 5, N. !

* When the manufacturers designation is preceded by the abbreviation *“Haz”, it indicates that the acceptable manufacturer’s designation is
the contractor's part/drawing number that follows.
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