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DEPARTMENT OF THE NAVY
BUREAU OF SHIPS
WASHINGTON 25, D. C.

From: Chief, Bureau of Ships

To: A1l Activities Concerned with the
Installation, Operation and Main-
tenance of the Subject Equipment

Subj: Instruction Book for Radio Fre-
quency Monitor AN/URM-50 NAVSHIP3

91946

1. This 1s the instructlon book for the
subjJect equipment and 1s in effect upon
receipt.

2. When superseded by a later edition,
this publication shall be destroyed.

3. Extracts from this publicatlon may
be made to facillitate the preparation of
other Department of Defense Publications.

L, All Navy requests for NAVSHIP3 Elec-
tronlcs publications should be directed
to the nearest District Publications and
Printing Office. When changes or revised
books are distributed, notice will be in-
cluded in the Bureau of Shlps Journal and
in the Index of Bureau of Ships General
and Electronics Publications, NAVSHIPS
250-020.

H. N. WALLIN
Chief of Bureau

Code 993-100
1 June 1953
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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 danger-
ous and may be fatal if contacted by operating per-
sonnel. Extueme caution should be exercised when
working with the equipment.

While every practicable safety precaution has been
incorporated in this equipment 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 ad-
justments 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.
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1 Section NAVSHIPS 91946 AN/URM-50
GENERAL DESCRIPTION

ME-80/URM-50 %
AMMETER INSTRUCTION BOOKS

NAVSHIPS 91946

RUBBER FOOT *
4 USED IN LIEU OF
SHOCK MOUNTS SHOWN

FIELD STRENGTH METER
IM-84/URM-50

ANTENNA
NAVY TYPE — 66095

A. C. POWER CABLE
CX-2374/U (8'-7")

50-0HM
|§ ANTENNA CABLE
(NOT SUPPLIED)

UG-57A/U 3

8 _3k
COUPLING ADAPTER CU-152/URM-3

COUPLER

COUPLER ADAPT&
uG-201/U% PROBE CABLE*
CG-409A/U (10*-4")

PROBE ADAPTER
ug-201/u ¥

ACCESSORY KIT
MK-110/U

HEADSET *

NT-49985A TEST PROD

MX - 936/URM ¥ N
% STOWED IN MK/IIOU

Figur 1-1. Radio Frequ ncy M nitor AN/URM-50
1-0 CHANGE 1
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SECTION 1
GENERAL DESCRIPTION

1. PURPOSE AND BASIC PRINCIPLES.

Radio Frequency Monitor AN/URM-50 is a directly
calibrated, bandswitching device covering a fre-
quency range from 0.3 to 400 megacycles in nine
bands. Bandswitching is accomplished by means
of a rotatable turret containing all the respective
R.F. coils and their associated trimmer capacitors.
The monitor is supplied with its own antenna. No
direct connection is made between the monitor and
the transmitter being checked. The signal is tuned
and adjusted to the proper level and monitoring is
possible aurally by means of headphones or visually
by means of the front-panel mounted microammeter
or the remote meter or by use of an oscilloscope. The

equipment is designed to be drip-proof.

The primary purpose of the monitor is to enable
operating personnel to check shipboard transmitter
performance. Its secondary use is to aid in tuning
up the transmitters. It is also possible to use the
monitor for checking R.F. leakage in and around
the transmitting equipment.

2, DESCRIPTION OF UNITS.

The Radio Frequency Monitor AN/URM-50 is com-
posed of three basic units.

a. FIELD STRENGTH METER IM-84/URM-50.—
The Field Strength Meter IM-84/URM-50 is a directly
calibrated bandswitching relative intensity field

T

Figur 1-2. Fi Id Strength M t r IM-84/URM-50

ORIGINAL
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strength meter. It is designed so that it may be
bench-mounted with the shock mounts provided.
The shock-mounts may be replaced by four rubber
plug buttons contained in the accessory kit. This
conversion facilitates portable operation while main-
taining the drip-proof qualities of the instrument.

The field strength meter is designed to operate
from an A.C. source of 115 volts, 60 to 400 cycles.
single phase. The frequency range is covered by
a nine-position turret assembly. The calibrated
frequency ranges are as follows:

BAND FREQUENCY RANGE IN MC.

1 0.3 to 0.65

2 0.65t0 1.3

3 1.3 to 2.8

4 2.8 to 6.5

5 6.5 to 15

6 15 to 34

7 34 to 75

8 75 to 180

9 180 to 400

NAVSHIPS 91946

AN/URM-50
GENERAL DESCRIPTION

The attenuator circuits permit level adjustment from
maximum to approximately 110 dbdown in 15 db steps.
The power supply is constructed in such a manner that
it may be removed as a unit without disturbing any one
of the monitor circuits or components. The headphones
three Bristo wrenches, an alignment tool and power
cord together with two Instruction Manuals are con-
tained in the cabinet cover. The chassis assembly may
be removed from its cabinet by loosening four captive
screws at the corners of the front panel.

b. ACCESSORY KIT MK-110/U.—The Accessory
Kit MK-110/U consists of a drip-proof portable
cabinet containing the external meter with its cable,
the R.F. probe with pad and cable, and the equip-
ment spares. A rack is provided within the cabinet
to hold the rubber buttons or the shock mounts of
the field strength meter whichever is not in use.

c. ANTENNA NAVY TYPE -66095.-The Antenna
(Navy type -66095) is designed for mounting on a
mast or bulkhead. It consists of a horizontal dipole
affixed to a short mast. The antenna presents a
nominal impedance of 50 ohms at the type UG-58/U

Figur 1=3. Acc ssory Kit MK-110/U

CHANGE 1
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Figure 1-4. Antenna Navy type -66095

connector at the base of its mast and should be con-
nected to the field strength meter through the proper
type of 50 ohm coaxial cable.

3. REFERENCE DATA.

4. NOMENCLATURE.—-Radio Frequency Monitor
AN/URM-50.

b. CONTRACT NUMBER AND DATE.-NObsr-
52582 dated 18 June 1951.

c. CONTRACTOR.—National Company, Inc.,
Malden, Massachusetts, U.S.A.

d. COGNIZANT NAVAL INSPECTOR.-Inspector
of Naval Material, Boston 10, Massachusetts.

e, NUMBER OF PACKAGES INVOLVED PER
COMPLETE SHIPMENT OF EQUIPMENT.

(1) One crate containing the Field Strength Meter
IM-84/URM-50, the Accessory Kit MK-110/U and two
instruction books.

(2) One crate containing the Antenna Navy Type
-66095.

f» TOTAL CUBICAL CONTENTS.
(1) CRATED.
(a) Field Strength Meter IM-84/URM-50 and Ac-
cessory Kit MK-110/U.-11.04 cu. ft.
(b)) Antenna Navy Type -66095--3.12 cu. ft.
g TOTAL WEIGHT.

(1) CRATED.

(a) Field Strength Meter IM-84/URM-50 and Ac-
cessory Kit MK-110/U.-112 lbs.

CHANGE 1

(b) Antenna Navy Type -66095.—38 lbs.
(2) UNCRATED.
(a) Field Strength Meter IM-84/URM-50,-47 lbs.
(b) Accessory Kit MK-110/U.=20 Ibs.
(c) Antenna Navy Type -66095.—18 lbs.

b. FREQUENCY RANGE.~0.3 to 400 megacycles.

i. TUNING BANDS.—Nine bands: 0.3 to 0.65 mc.,
0.65 to 1.3 mc., 1.3 to 2.8 mc., 2.8 to 6.5 mc., 6.5 to
15 mc., 15 to 34 mc., 34 to 75 mc., 75 to 180 mc., and
180 to 400 mc.

j.  FIELD STRENGTH RANGE.-50 microvolts to
30 volts.

k. ANTENNA IMPEDANCE.- 50 ohms.

I. FIELD STRENGTH METER INPUT IMPED-
ANCE.,- 50 ohms.

m. HEADPHONE OUTPUT IMPEDANCE.-Mini-
mum of 600 ohms.

n. OSCILLOSCOPE OUTPUT IMPEDANCE.—-
Approximately one megohm.

0. MOUNTING.-Shock mounted for use on top of
a table or bench. Shock mounts may be removed for
portable operation.

p. CHARACTERISTICS OF POWER SUPPLY.

(1) TYPE.—Self-contained full wave rectifier.

(2) A.C. VOLTAGE.-115 volts.

(3) FREQUENCY.—60 to 400 cycles.

(4) NUMBER OF PHASES.—Single Phase.

(5) POWER CONSUMPTION AND CURRENT
DRAIN.-58 Watts, 58.5 VA, 0.51 Amps.

1-3
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TABLE 1-1. EQUIPMENT SUPPLIED

AN/URM-50

GENERAL DESCRIPTION

QUAN-
TITY AN OR
PER NAVSHIPS
EQUIP- DESIGNA- OVERALL DIMENSIONS VOLUME
MENT NAME OF UNIT TION HEIGHT WIDTH| DEPTH CU. FT. {WEIGHT
1 Field Strength Meter IM-84/URM-50 | 15 45/64” 15 21/32°°| 11 27/32” 1.73 47 lbs.
1 Accessory Kit (packed)| MK-110/U 15 45/64” | 15 21/32°*| 11 27/32” 1.73 20 lbs.
1 Ammeter ME-80/URM-50] 9 3/32” 63/32” |415/32” 0.15 3 3/4 1bs.
1 Headset NT-49985A ———— | —— .- —— |90z
1 Coupling Adapter UG-57A/U | ——eem —_———— | ——— —_— 13/4 oz.
1 Coupler Adapter UG-201/U | ————= | —————= | ————= - 13/4 oz.
1 Coupler CU-152/URM-3| 2 3/4” 11/8” 11/8” .002 41/2 oz.
1 Probe Cable CG-409A/U 100 4” | | - 6.5 oz.
1 Probe Adapter UG-201/U | =———~—= | ———— | ————- -—— 1 oz.
1 Test Prod MX-936/URM 10” 35/16” 11/4” .025 1 1b. 1 oz.
4 Plug Buttons  |-————-—- ] === | ————— | - 1 oz,
1 Set Equipment Spares | —— - | - | e 3 Ibs.
1 A.C. Power Cable CX-2374/U 8 7 —_——— | - 13 1/2 oz.
1 Antenna Navy type 47 1/16" | 23 3/4” |3 15/32” — 18 1bs.
-66095
TABLE 1-2, SHIPPING DATA
SHIPPING CONTENTS OVERALL
BOX DIMENSION VOLUME | WEIGHT
NO. NAME DESIGNATION | HEIGHT | WIDTH |[DEPTH | CU. FT. LBS.
1 Field Strength IM-84/URM-50 30 /2 | 191/2’] 19 7/8” 6.8 112
Meter
Accessory Kit MK-110/U
2 Antenna Navy Type 327 27 3/4”| ¢ 3.12 38
-66095
TABLE 1-3. ELECTRON TUBE COMPLEMENT
TUBE QUANTITY DESCRIPTION
5654 1 sharp cut-off pentode
GAUGWA 3 sharp cut-off pentode
5814 2 twin triode
6005 1 beam power amplifier
OB2WA 2 voltage regulator
5Y3WGTA 1 full-wave rectifier
1-4
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SECTION 2
THEORY OF OPERATION

1. GENERAL THEORY AND DESCRIPTION.

The AN/URM-50 Radio Frequency Monitor is used
on shipboard to provide a means of monitoring
signals from any one of the shipboard transmitters.
Headphones are provided for aural monitoring and
visual indication of relative amplitude is obtained
When installed in
a fixed position it picks up the transmitter signals

from the Carrier Level meter.

by means of its own antenna system and needs
only to be tuned to the desired signal.

Removed from the shock mounts the monitor may
be carried about as a portable unit to serve as a
relative field intensity meter. In conjunction with
its R.F. probe and cable, the monitor becomes a
sensitive R.F. signal tracer and may be used to
locate leakage of R.F. voltages in and around the
transmitting equipment.

Once the monitor is correctly tuned and adjusted,
visual monitoring at a point remote from the unit
is made possible by means of an external meter
with a 25-foot extension cable.

Antenna Navy type -66095 supplied with the Monitor
has provisions for either mzst or bulkhead mounting.
The antenna cable is not supplied with the equipment.
The nominal impedance of the antenna is 50 ohms:

The R.F. Probe contained in the accessory cabi-
net consists of a coaxial loop together with ten
feet of RG-58A/U coaxial cable (CG-409A/U (10°4""),
a removable 20-1 pad (CU-152/URM-3) and the
necessary connectors and adaptors. The probe may
be connected with or without the pad to the antenna
connector of the monitor and used to trace R.F.
leaks in or around the transmitters or transmission
lines.

2. GENERAL CIRCUIT DESCRIPTION.

See Figure 2-1 for a functional block diagram.

The R.F. Monitor AN/URM-50 is designed to pro-
vide a check on any modulated or unmodulated R.F.
signal within a frequency range of 0.3 to 400 mega-
cycles. Relative field strength is indicated on the
panel meter and the quality of a modulated signal
may be checked by means of the headphones. Ter-

CHANGE 1

minals are provided for connection to an oscilloscope
if visual evaluation of the signal is desired. Ba-
sically the Field Strength Meter consists of four
functional subdivisions as follows:

R.F. Circuits — Input Attenuator, coil turret assem-
bly, R.F. Amplifier and crystal detector.

Audio Circuits — A.F. amplifiers, phones and
oscilloscope outputs.

Meter Circuits — Chopper, carrier amplifiers,
audio oscillator and meter rectifier circuits.

Power Supply — Full wave rectifier and voltage
regulator circuits.

The following tubes are employed in the Field
Strength Meter.

V101 R.F. Amplifier 5654
V102 1st Audio Amplifier G6AUGVA
V103A 2nd Audio Amplifier 1/2 5814
V103B Audio Output 1/2 5814
V104 Audio Oscillator 6005
V105 1st Carrier Amplifier GAUGVA
V106 2nd Carrier Amplifier 6AUGWA
V107A Meter Rectifier 1/2 5814
V107B Carrier Amplifier-Limiter 1/2 5814
V108 Voltage Regulator OB2WA
V109 Voltage Regulator OB2WA
V110 Full Wave Rectifier SY3WGTA

3. CIRCUIT ANALYSIS.

The following paragraphs discuss in detail the
circuitry of the R.F. Monitor AN/URM-50. In gener-
al the discussion follows the outline presented on
Figure 2-1, the functional block diagram.

a. INPUT ATTENUATOR (See Figure 2-2).—
The Monitor is used for checking modulated or un-
modulated R.F. signals in the frequency range of
0.3 to 400 megacycles. The R.F. voltage from the
antenna (or the test probe when used) comes into
the input attenuator via antenna connector J106.
This attenuator is made up of two switch sections
S101A and S101B together with their associated
resistors. It is operated by the same shaft as the
chopper attenuator. In positions 1 through 6 the
input attenuator functions to prevent overloading
of the R.F. amplifier. In positions 7 through 10 it

21
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Figure 2-1. Functional Block Diagram
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Figure 2-2. Input Attenuator, Simplified Schematic Diagram
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Figure 2--3. Turret Assembly, One Strip Removed

provides no attenuation.

b. R.F. TUNER ASSEMBLY.-The signal leaves
the attenuator through connector adaptor J102 and is
carried by coaxial cable to the R.F. tuner assembly
through J]105,
removable tuner assemblies. See Figure 2-3. Each
of these assemblies contains all the inductances
The turret, complete
with nine tuner assemblies, covers the frequency
range of 0.3 to 400 megacycles. Contact with the
inductances is made by means of silver plated
knife-blade contacts mounted on the removable
tuner strips. These blades are engaged by silver
plated self-wiping.spring clips on the tuning ca-
pacitor, The turret is operated from the front panel
and the frequency band in use is indicated by a
masking device which covers all of the tuning dial
The four-section

The turret carries a series of nine

and trimmers for one band.

except the band being used.
tuning capacitor C109 is part of the R.F. Tuner

94

Assembly and tuning is accomplished by means of
an anti-backlash gear drive operated from the front
panel.

¢. R.F. AMPLIFIER (See Figure 2-4).—A type
5654 sharp cut-off pentode is used as the R.F,
Amplifier V101. From J105 the signal is coupled to
one of the grid inductances(T101 through T108) or
L101 depending upon the position of the Band
Change control.  This coupling is accomplished
by means of inductor L115 for band 9 and the pri-
mary of the respective transformer for bands 1
through 8. For any of the first 8 bands inductor
L115 appears as a short circuit due to its very
low inductance. The secondaries of transformers
T101 through T108 are tuned by tuning slugs and
capacitors C101 thru C108. Bands 1 through 8 have
their secondaries shunted by resistors R177 through
R184, respectively, to equalize the gain of all bands.
Bands 1 through 7 use iron slugs while band 8 uses a

CHANGE 1
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Figure 2—-4. R.F. Amplifier Stage,

brass slug. The band 9 inductance L101 consists of
a U-shaped brass channel. Tuning is accomplished
by means of a movable vane.

The signal is capacitively coupled from the input
transformer to the grid of V101 via capacitor Cl111.
Resistor R115 serves as the grid resistor. Induc-
tance L102 is used in the plate circuit to tune out the
lead inductance and afford better stability on the high
frequency bands. The plate of V101 is shunt fed with
R117 and R118 as the plate resistors, L102 as the
plate choke and C115 as the D.C. blocking capacitor.
The L.C. tuned circuits for the plate are comprised
of coils L103 through L111 and trimmer capacitors
C121 through C128.
adjusted by means of powdered iron slugs for bands 1
through 7, by means of a brass slug for band 8 and a
brass tuning vane for band nine. The screen dropping
resistor R119 is bypassed by capacitor C114, Cathode
bias is supplied by resistors R116 and R186. The
microswitch S103 is connected across R186 so that
the additional bias supplied by this resistor is short-
ed out when S103 is closed. Cutouts on the turret
allow S103 to open on bands 1, 2 and 3 only so that
the normally high gain of these low frequency ranges
will be reduced to the same level as the higher fre-
quency bands. The cathode is bypassed by capaci-
tors C110 and C112,

The inductance of the coils is

CHANGE 1

Simplified Schematic Diagram

d. CRYSTAL DETECTOR.—-Germanium diode Y101,
type K11, is used to rectify the R.F. voltage from the
plate circuit of V101. The amplitude of the rectified
voltage is stabilized, with respect to temperature
changes, by means of resistor R120 in series with
thermistor R187, The thermistor has a negative char-
acteristic so that its resistance decreases with an
increase in temperature. In this manner, compensa-
tion is provided for those components of the circuit
whose characteristics are inherently positive. This
rectified voltage is connected through the R.C. filter
R121 and C119 to the detector attenuator network.
From the crystal diode Y101 the rectified voltage is
also fed through the filter composed of R122and C120
and coupled to the grid of the first audio amplifier
V102 by means of capacitor C129,

e. AUDIO AMPLIFIER (See Figure 2-5).—The
three-stage audio amplifier is composed of a GAUGWA
sharp cut-off pentode V102 and a 5814 twin triode
V103. The triode sections of V103 are connected
in cascade. RI123 is the grid resistor for V102 and
R125 is the plate load resistor. R124 is the screen
dropping resistor by-passed by capacitor C130.
The signal is coupled to the grid of V1I03A by way
of blocking capacitor C132 with the audio gain con-
trol potentiometer R126 serving as the grid resistor.

2-5
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Figure 2--5. Audio Amplifier Stages, Simplified Schematic Diagram

The cathode of V103A is biased by resistor R128.
No by-pass capacitor is used so that the stage may
be slightly degenerative.

The output section of the tube (V103B) operates
Class A due to the value of the cathode resistor
R131 with C135 as the by-pass capacitor. The sig-
nal reaches the output grid via Cl34 with R129
acting as the V103A plate load and R130 the grid
resistor for V103B. R132 serves as the plate load
and the audio voltage is connected to Phones jack
J108 via capacitor C136. Resistor R127 in con-
junction with capacitor Cl43 acts as a B+ filter
and, at the same time, drops the plate voltage for
V103A and B to the correct value. A one-megohm
resistor, R133, connected to the output side of

2-6

C136 provides a high impedance point for connec-
tion to the oscilloscope terminal E102,

f. CHOPPER ATTENUATOR (See Figure 2-6).—
The rectified R.F. voltage from the type K11 diode
Y101 is connected through the filter R121 and C119
to the chopper attenuator composed of S101C and
its associated resistors. Nine steps of attenuation
are provided., In order to prevent amplifier over-
load a portion of the attenuation takes place at the
input circuits preceding the R.F. amplifier. The
remainder is accomplished by the section of the
attenuator in the chopper ‘input circuit. Both at-
tenuator networks are actuated by a common shaft
and the combination provides an input field strength
range of from 50 microvolts to 30 volts of R.F.

CHANGE 1
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signal.

g. CHOPPER AND AUDIO OSCILLATOR (See
Figure 2-7).—The rectified voltage from the attenua-
tor is further filtered by the resistive-capacitive
network composed of R159, R160 and Cl131. The
resultant D.C. voltage is connected to one side
of the chopper E101. The chopper functions to
change the rectified signal voltage to an A.C, signal
with a frequency of 90 cycles per second. Es-
sentially it consists of a metal reed mounted in
the field of an actuating coil. A 90 C.P.S. voltage
applied to the coil from the audio oscillator V104
develops the flux which drives the reed at a 90
cycle rate. At one end of its excursion the reed
makes contact with chopper pin 7 which is connec-
ted to the rectified R.F. signal voltage. At the
opposite end of the swing the reed contacts pin 1
which is grounded. Since the reed is connected to
the control grid of carrier amplifier V105 the voltage
at the grid is switched from signal potential to chas-
sis potential at a 90 cycle rate. The exact frequency
is not critical since the amplifier response is suf-

NAVSHIPS 91946
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THEORY OF OPERATION

ficiently flat over a wide band of frequencies in
the vicinity of 90 cycles.

The audio oscillator operates in a conventional
Hartley circuit. The primary of transformer T109 in
conjunction with capacitor C137 determines the
operating frequency. The secondary winding of
T109 which terminates at pins 5 and 6 supplies the
feedback voltage necessary to sustain oscillation.
R135 is the grid bias resistor, R134 is the screen
voltage dropping resistor and R136 is the cathode
bias resistor. The oscillator output voltage appears
across a third winding of T109, which, in turn, is
connected to the activating coil of the chopper.

bh. CARRIER AMPLIFIER (See Figure 2-8).—Since
the grid of the first carrier amplifier V105 is connec-
ted to the vibrating reed of the chopper it is being
swung between the rectified D.C. signal voltage at
pin 7 of the chopper and pin 1 which is at chassis
potential.
tween the value of the signal voltage and chassis
potential at a 90 cycle rate. Because of the polarity
of the crystal diode Y10l the signal voltage is

The grid voltage, therefore, varies be-

V105 R142
6 AUGWA 22K lV 1078
IsT.CARRIER vi06 /55814
70 " AMPLIEIER 6AUGWA CARRIER AMP.—LIMITER
E10/ 2ND.CARRIER PO,
PIN #8 AMPLIFIER Ogé‘g‘ﬂ_
cr3 ———— 2 of ' ; ci145
- - [ —— RI43
) ool 2200k | 0047
R144. R146
RI37 7 | R140 7 \
4T00K XVIO5 1000K :XV 8&21 1000K 47 OK:
= RI39 Ri4I o= 3
RI138 2200K _I0,000K C133 RI47
15 = T 1.0 3300
= = RI4S
100K
-
V1074 . YooK
/%5814 J109
2 ETER EXTERNAL paiil
RECTIFIER METER JACK  pgoi  WEO!
') 1 )
/

Figur 2-8. Carri r Amplifi r, Simplifi d Sch matic Diagram

2-8

CHANGE 1



AN/URM-50
THEORY OF OPERATION

always negative with respect to the chassis. The
contact potential of the tube creates sufficient bias
to maintain Class A operation of this stage.

The 90-cycle voltage is coupled from the plate of
V105 to the grid of the second carrier amplifier V106
via capacitor C141l. R140 is the V105 plate load
and R141 is the V106 grid bias resistor.

The signal is further amplified by V106 and coupled
to the amplifier-limiter V107B by means of plate load
R144, coupling capacitor Cl45 and grid resistor
R146. Cl44 in the plate circuit of V106 serves to
by-pass to ground any frequencies above a few
hundred cycles, Cathode bias for V107B is developed
across cathode resistor R147 and a portion of this
voltage is fed back to the cathode of V105 through
resistor R142. A small amount of positive voltage is
supplied to V107B cathode through resistor R185 to
establish a fixed minimum bias.

The plate load resistor R148 is of sufficiently high
value to allow clipping to take place in the plate cir-
cuit of V107B. When a signal of amplitude high
enough to cause damage to the meter reaches the grid
of V107B the plate reaches saturation and no further
increase in plate cutrent is possible. In this manner
the meter movement is protected against overload and
burnout.

The signal voltage at the plate of V107B reaches
the meter rectifier by means of capacitor C146 and
the voltage drop developed across R149. The diode-
connected half of the 5814 twin triode, V107A, recti-
fies the 90-cycle A.C. voltage and the resultant D.C.
voltage is developed across the load resistor R150.
The microammeter M101 reads the value of this direct
current and, since this value is determined by the am-
plitude of the amplified and rectified R.F. carrier, the
meter indicates the relative strength of the transmit-
ted signal.

The potentiometer R154 serving as a variable volt-
age divider in conjunction with R151, R152, R153 and
R155 supplies a small amount of positive D.C. volt-
age to the meter in opposition to the negative voltage
developed by the signal. A small amount of thermal
noise is inherent in any high gain amplifier and the
bucking voltage is adjusted to give a zero reading on
the meter in the absence of a signal.

i. AMMETER ME-80/URM-50.~Ammeter ME-80/

CHANGE 1
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URM-50 is packed in the accessory cabinet. This
meter is equipped with a 25-foot cable. Adjustable
resistor RG01 allows the external meter to be adjust-
ed so that both meter readings are equal. Meter
Multiplier R152 in the Field Strength Meter chassis is
automatically removed from the circuit when the ex-
ternal meter plug is inserted. This makes it possible
to connect the external meter without affecting the
panel meter reading.

j. POWER SUPPLY (See Figure 2-9).—All of the
heater and plate voltages required by the Field
Strength Meter are furnished by the built-in power
supply. T110 is the power transformer which has
a 115 volt, 60 to 400 cycle primary. Three secon-
daries are provided: a center-tapped 550-volt, 55 ma.
high voltage winding, a five-volt, 2-amp. winding
for the rectifier (V110) filament and a 6.3 volt,
3-amp. winding for the heaters of all the other tubes.

The rectifier tube is a type SY3WGTA full-wave,
high vacuum type.
filament pin 8 and filtered by means of filter choke
L112 and filter capacitors Cl47 and Cl148. Two
OB2WA voltage regulator tubes V108 and V109 to-
gether with the dropping resistors R156 and R157
provide regulated potentials of 105 and 210 volts
for stable operation of the R.F. amplifier and meter
amplifier circuits.

The 115-volt A.C. power is connected to the power
transformer primary through the Power Input connec-
tor J110, one section of S102, fuses F101 and F102
and the R.F. filter comprised of L113, L114 and
C149 through C152, Filament indicator lamp 1104
indicates when power is applied to the transformer.
The other section of S102 connects the high voltage
center tap of T110 to ground thus completing the
B+ circuit. Plate indicator lamp I103 lights when
this circuit is completed.

Variable resistor R158 is connected across the
6.3-volt heater winding with the movable contact
This is a
non-operational control set at the factory to mini-
mize the possibility of erroneous meter readings
caused by unbalance in the heater circuits. Dial
lamps 1101 and 1102 are energized from the heater
winding and serve to illuminate the tuning dial.

Rectified voltage is taken from

grounded to balance the heater circuits.
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SECTION 3
INSTALLATION

1. UNPACKING.

The Field Strength Meter, two Instruction Books
and the Accessory Kit are contained in one crate
and the Antenna in a second crate. Each crate is
carefully packed for overseas shipment. Each unit
is contained in a moisture-proof barrier carton having
an 18 months supply of Silica Gel. Do not open the
cartons until the equipment is being installed as the
Silica Gel will saturate rapidly upon exposure to
humid atmosphere, The recommended procedure to
employ in unpacking the equipment is as follows:

Step 1. Place the packing crates so that the letter-
ing *‘this side up’’ is uppermost.

Step 2. Cut the metal straps around the crates
and remove the cover which is now uppermost.
The cover is secured by nails and an ordinary nail
puller or claw hammer may be employed.

Step 3. Remove sufficient filler material from the
crates to permit access to the cartons and remove
the units.

Step 4. Inspect all units for any damage incurred
during shipment.

Step 5. The antenna is packed in a separate case
and its unpacking will follow the procedure outlined
above in steps 1 through 3.

Step 6. The packing crates and packing material
should be saved in event the equipment has to be
repacked and shipped at a later date.

2. INSTALLATION.

See Figure Nos. 3-1 and 3-2 for mounting and
overall dimensions of the Field Strength Meter and
Accessory Kit,

The IM-84/URM-50 Field Strength Meter is equipped
with shock mounts for bench mounting. Its cover
must be removed to permit the installation of in-
coming cables and ensuing operation. To remove
the cover, release the two latch fasteners on the
top of the cabinet, lower the cover to a horizontal
position and slide to the left until the separable
hinges are disengaged.

When portable operation is desired the shock
mounts may be removed from the cabinet. Remove

CHANGE 1

the chassis assembly from the cabinet according
to Figure 3-3. Remove the four nuts and lockwashers
which secure the shock mounts. Four rubber plug

buttons O-135 (See Figure 1-1) are packed in the Ac-
cessory Kit,” Fasten these to the Field Strength
Meter cabinet through the mounting holes vacated by
the shock mounts. This is necessary to preserve the
drip-proof feature of the Field Strength Meter. The
shock mounts may be left secured to the bench or
stored in the rack provided for them in the cabinet
of the Accessory Kit.

a. POSITION OF THE FIELD STRENGTH ME-
TER.—All external cable connections are made on
the front panel so that no consideration need be
given to space at the back and sides of the cabinet.
Approximately two feet of access space is required
in front of the unit to allow the removal of the cover
and the removal of the chassis for servicing. Con-
sideration should be given to the convenience of
connecting incoming cables such as the antenna
The Accessory
Kit should be stored in a suitable place convenient
to the equipment, '

b. ANTENNA INSTALLATION.-The antenna sup-
plied as a part of the R.F. Monitor may be mounted
directly on a mast or bulkhead of the vessel. The
exact antenna location will vary in accordance with
the type of vessel on which it is used. It is to be
noted that existing antenna installations aboard the
different vessels within a given type are varied and
therefore the preferred location for the Antenna -66095
probably would not be the same for two vessels of
one type. The following instructions and Figure 3—6
are not intended to be specific but rather general in
scope and flexible in application. The best location
is near the antennas of the VHF, UHF, and lower
power transmitters. However, efforts should be made
to minimize the effect of the monitor antenna on the
transmitting antennas regarding mutual impedance
and directivity., Preferred locations are within 100
feet of UHF antennas but not closer than 12 to 15
feet if on the same horizontal plane.

(1) The location of Antenna -66095 for the AN/URM
-50 is not critical but should be installed within 100
feet of the UHF or low-powered transmitter antennas.

3-1
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(2) Maintain line-of-sight clearance to the UHF an-
tennas. Prevent shielding by ship’s structures, such
as platforms, masts, bracing, or other large metal as-
semblies.

(3) Keep the length of cable, RG-10/U, between
the antenna and the AN/URM-50 to a minimum.

(4) Do not locate antenna within 6 feet of mast or
other large metal assemblies.

(5) Keep spacing between monitor antenna and any
part of antennas of high-power MF and HF transmit-
ters greater than 8 feet.

(6) The preferred location of the monitor antenna on
a destroyer, type DD, is illustrated in Figure 1 of
drawing RAA10D7 532. This installation may be for-
ward or aft of the mast or at an acute angle with the
center line of the ship.

(7) The installation on the cruiser, Figure 2, is on
the yardarm of the foremast 6 or 8 feet from the mast.
If there are no UHF antennas on the stub mast atop
the foremast, the monitor antenna may be installed
similar to that of Figure 1.

(8) On the carrier, type CV, the preferred location
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is on the radar mast on the island. The antenna may
be aft of the mast as shown in Figure 3 or may be for-
ward if space is available.

(9) The preferred location on communications ships,
type AGC, is on the yardarm on the radar mast amid-
ship. The antenna dipoles are 4 feet from the yard-
arm and 6 to 8 feet from the mast, (Figure 4),

The antenna mounting plate may be used as a tem-
plate for laying out the four mounting holes required.
The antenna mast may be adjusted approximately
three inches vertcally in its mounting bracket by
loosening the four clamping bolts in the bracket. See
Figure 34,

Connect the antenna to the Field Strength Meter by
means of a 50-ohm cable to be supplied by the in-
stalling activity,

c.  INTERCONNECTIONS.~All required connec-
tions to the Field Strength Meter are illustrated on
Figure 3-5,

1) ANTENNA CONNECTION.~The antenna
transmission line should be terminated in a type N

SIDE VIEW =

ANTENNA___TYPE N JACK

INPUT T USE UG-982/U% wiTH
RG-18/U CABLE OR UG-941/U
WITH RG-10/U CABLE

17.255"

=

WEIGHT — 47 POUNDS
HEAT DISSIPATION 58 WATTS IOZS"

*ALTERNATE UG-167D/U
*XALTERNATE UG-210/U WITH ARMOR CLAMP MX-564A/U

Figur 3-1. Outlin Dim nsi nal Drawing, Field Str ngth M ter IM-84/URM-50
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Figur 3-2. Outlin Dim nsi nal Drawing, Acc ss ry Kit MK-110/U

ORIGINAL 3-3



3 Sectin NAVSHIPS 91946 AN/URM-50
INSTALLATION

STEP |. REMOVE THE ANTENNA
AND POWER CABLES.

NETER ZERO

STEP 3. SLIDE THE
CHASSIS ASSEMBLY
OUT OF THE CABINET.

| AMP  SPARE  SP;

TUNING

STEP 2. RELEASE THE
FOUR CAPTIVE SCREWS.

f

Figur 3-3. Method of Removal of Chassis Assembly from Cabinet, Field Strength Meter IM-84/URM-50
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Figure 3-4. Outline Dimens ional Drawing, Antenna Navy type -66095
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ANTENNA
NAVY TYPE-66095

ANTENNA CONNECTOR J 106

TYPE N
) 4 i
SENSITIVITY r
i
0, RG-18/U,
0B~
3 5‘: 8 =
N RG-10/U
2 Qa

' Al
AUDIO GAIN

POWER INPUT CONNECTOR J110 e 2!
MATES WITH P 901 ON (CX-2374/U (SUPPLIED)

Figure 3-5. External Connections, Field Strength Meter IM-84/URM-50
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plug connector to mate with the antenna input re-
ceptacle J106, a type UG-58/U (Type N) female con-
nector, which is mounted at the upper right hand
corner of the front panel of the Field Strength Meter
IM-84/URM-50.

(2) A.C. POWER CONNECTION.-An eight-
foot power cord CX-2374/U is supplied with the moni-
tor. This cord is terminated at one end with a non-
polarized two contact A.C. plug suitable for con-
nection to a standard 115 volt A.C. receptacle. At-
tached to this plug is a lug for connection to a suit-
able ground source. The other end of the cord is
terminated in a type AN connector (AN 3106B-14S-1S)
(P901) which mates with the Power Input connector
J110 at the lower left corner of the front panel,

(3) AUDIO OUTPUT CONNECTIONS.—A phones
jack is mounted on the front panel to accept a stan-
dard JAN type PJ055B two-circuit phones plug
on the headset supplied with the equipment. In addi-
tion, a pair of binding posts are front panel mounted
for oscilloscope connections.

3. OVERALL PERFORMANCE TEST.

After installation has been completed as outlined
in paragraph 2 of this section, an overall performance
test of the AN/URM-50 Monitor is required before
the monitor can be turned over to operating personnel.

Equipment required includes a Multimeter TS-
352/U Series, an R.F. Signal Generator Set AN/
URM-25 Series and an R.F. Signal Generator Set
AN/URM-26 Series to cover the frequency range of
0.3 to 400 megacycles.

Proper functioning of the Field Strength Meter is
indicated when an output signal of correct ampli-
tude is obtained at the output for a specified input.
This condition is determined in the following manner:

Step 1. Connect Signal Generator AN/URM-25 to
the antenna input jack J106 using the Antenna

CHANGE 1
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Simulator SM-35/URM-25.

Step 2. Connect Multimeter TS-352/U Series to the
Phones jack J108 with a 1/2 watt 680 ohm resistor
(SNSN N16-R-49841-0971) in parallel with the Phones
jack.

Step 3. On the field strength meter set the Band
Change control at Band 2, the Sensitivity switch
at 10, the Audio Gain control at 10 and the Tuning
dial at 1 megacycle.

Step 4. On the signal generator set the frequency
at 1 megacycle and the modulation at 30% at 400
cycles per second.

Step 5. Tune the field strength meter to exact
resonance as indicated by maximum deflection on
the Carrier Level meter.
retard the signal generator output while tuning to
prevent off scale readings.

Step 6. Adjust the output of the signal generator
to produce a reading of exactly 50 on the Carrier
Level meter of the field strength meter.

Step 7. Proper functioning of the field strength
meter is indicated by a reading of approximately 650
microvolts at the output of the signal generator and
approximately 0.55 volts on the multimeter.

It may be necessary to

Step 8. Increase the output of the signal generator
to give a full scale meter reading on the field
strength meter.

Step 9. Set the Sensitivity switch of the field
strength meter at 9.

Step 10. The reading on the field strength Carrier
Level meter should drop to 1/5 of full scale. (Read-
ing of 20 plus or minus 10 scale divisions).

Step 11. Repeat steps 8, 9 and 10 for the re-
maining 8 positions of the Sensitivity switch. If
the attenuator is functioning properly each step of
attenuation will be evidenced by an 80% decrease
in the field strength meter reading.

The foregoing completes the performance test and
if proper operation is indicated, the equipment can
be turned over to operating personnel.
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SECTION 4
OPERATION

1. INTRODUCTION.

R.F. Monitor AN/URM-50 is an electronic instru-
ment designed to check and monitor shipboard radio
transmitters. The relative field strength of the trans-
mitted signals is indicated by either the Carrier Level
meter on the front panel of the Field Strength Meter or
the remote accessory meter. It is possible to listen
to the signal by plugging the headphones into the
Phones jack on the front panel and the modulation
may be examined visually by connecting an oscillo-
scope to the binding posts provided on the front panel.
The frequency measuring accuracy of the Monitor is
within plus or minus 5% but it should not be relied
upon as an exact frequency measuring instrument.

Operation of the monitor is accomplished entirely
by means of front-panel mounted controls. By means
of these controls the operator is able to turn the
equipment on or off, set the frequency range, tune
the signal, adjust the audio level, adjust the meter
zero and provide proper signal attenuation to secure
convenient meter readings.

The purpose of this section is to provide the opera-
tor with sufficient information for the efficient opera-
tion of the monitor, Operating information for the
transmitting equipment with which the monitor is used
must be obtained from the instruction manuals accom-
panying the respective transmitters.

2. CONTROLS.

Normal operation of the monitor is accomplished by
means of front-panel mounted controls. This subsec-
tion is presented to familiarize the operator with the
function of each operational control and device. All
front-panel components of the monitor are located and
identified 'on Figure 4-1.

a. BAND CHANGE CONTROL.-This control oper-
ates a nine-position turret for the selection of any
one of the nine frequency bands covered by the moni-
tor.

b, TUNING CONTROL.-This control functions to
tune the monitor to any specific frequency within the
band selected by the Band Change control. The tun-
ing dial is calibrated in megacycles with a calibration

ORIGINAL

accuracy of plus or minus 5%. Frequency increases
with clockwise rotation of the control. An anti-back-
lash gear drive is employed with a ratio of 5:1. A
dial lock is provided to prevent accidental dial move-
ment.

c¢. METER ZERO CONTROL.-By means of this
control the no-signal meter reading may be accurate-
ly set to exact zero on the scale. This makes it
possible to obtain an exact comparison of two R.F.
signals,

d. POWER SWITCH.-This control is a three posi-
tion switch which turns on the filaments of the unit
in the St’dby position and applies the plate voltage
when turned to the On position.

e. SENSITIVITY SWITCH.-This control is a ten-
position switch which provides 15 decibels of attenu-
ation for each of nine positions with position number
10 providing zero attenuation.

f+ AUDIO GAIN CONTROL.-This control is a panel
operated potentiometer which provides a means of
setting the audio level at the headphones to suit the
operator. In addition, this conwol adjusts the signal
level applied to the oscilloscope terminals.

3. OPERATING INSTRUCTIONS.

Detailed operating instructions are given in a step-
by-step arrangement. Careful adherence to the indica-
ted order and procedure will enable the operator to
maintain comparative field strength and audio checks
of the ship’s transmitting equipment and to locate and
evaluate stray R.F. fields in and about the transmit-
ters and transmission lines.

a. OPERATING THE FIELD STRENGTH METER
AS A MONITOR.- The following instructions are visu-
ally shown in brief on Figure 4-2.

Step 1. Set the Power switch at St’dby, Allow a
warm-up period of 15 minutes before continuing.

Step 2. Set the Sensitivity switch at position 10 and
the Audio Gain control at 3.

Step 3. Disconnect the antenna, set the Power
switch at On and adjust the Meter Zero control to
give a reading of exactly zero on the Carrier Level
meter. Replace the antenna.

Step 4. Set the Band Change control at the band

4—1
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RIS4 SIOl RI26 JI06

METER ZERO CONTROL BAND CHANGE CONTROL

SENSITIVITY SWITCH

AUDIO GAIN CONTROL

ANTENNA INPUT CONNECTOR

K JIog

EXTERNAL METER JACK

miol
PANEL METER

sio2
POWER SWITCH

PLATE INDICATOR LAMP

IIM\

FILAMENT INDICATOR LAMP

T~

Jiio
POWER INPUT CONNECTOR

TUNING

F10!I AND F102

F103 AND F104
FUSES SPARE FUSES

TUNING CONTROL

Et02 AND EIO3 Jios
OSCILLOSCOPE TERMINALS PHONES JACK

Figure 4-1. Front Panel Control Designations, Field Strength Meter IM-84/URM-50

which encompasses the frequency of the signal to be
monitored.

Step 5. Tune to the desired signal by means of the
Tuning control. When tuning in a signal pick the
lowest setting of the Sensitivity switch which will
give a suitable meter reading. Tune the monitor for
maximum meter reading and thenadjust the Sensitivity
switch for a half-scale meter reading. This adjust-
ment will avoid a false peak which can appear when
the monitor is overloaded.

Step 6. The meter reading now indicates the rela-
tive signal strength of the transmitted carrier and if
modulation is present it may be heard in the head-
phones. Adjust the Audio Gain control for the desired
audio level.

4-2

Step 7. If remote indication is desired the external
meter may be plugged into the jack marked Ext. Meter
on the front panel. This will not affect the reading of
the built-in meter and the readings of the two meters
should be equal.

Step 8. The external meter may now be used at any
point within the range of its extension cable.

Step 9. To check the signal with an oscilloscope,
connect the scope to the binding posts provided on
the front panel.

Step 10. Adjust the Audio Gain control to give the
desired signal level at the Oscilloscope terminals.

Since the monitor indicates only relative field
strength any one reading of the meter will merely in-
dicate the presence of an R.,F. signal. By making a

ORIGINAL
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STEP 4. REPLACE THE
ANTENNA WITH R. F. PROBE

A ZERO READING ON METER. GAIN AT 3. \ FOR SIGNAL TRACING.

STEP 6. CONNECT ANTENNA. STEP 3. DISCONNECT ANTENNA.

STEP I2. INSERT EXTERN&
METER IF DESIRED.

STEP 9. READ RELATIVE

FIELD STRENGTH.\

STEP I. SET POWER SWITCH
AT “sT'D BY'
STEP 4. SET POWER

SWITCH AT "ON"

| AMP  SPARE

STEP 7. SET BAND CHANGE  STEP Il. ADJUST AUDIO  STEP 8. TUNE TO THE
DESIRED SIGNAL.

CONTROL TO DESIRED BAND. LEVEL TO SUIT.

STEP 13. CONNECT OSCILLOSCOPE
FOR VISUAL CHECK.

STEP 10. CHECK AUDIO WITH
HEADPHONES CONNECTED
HERE.

Figure 4-2. Operating Instructions, Field Strength Meter IM-84/URM-50

record of the meter reading, the frequency and the at-
tenuator setting, future checks will give an accurate
comparative indication of the strength and frequency
of the signal,

b OPERATING THE FIELD STRENGTH METER
WITH THE R.F. PROBE.-The R.F. Probe is used
with the Field Strength Meter to locate and evaluate
R.F. signals other than those normally radiated by
the transmitting antenna. This includes signals of
undesired frequencies as well as the radiation of the
signal frequency by feed lines and other unwanted
sources,

Two different methods of operation may be used.
In the first instance the frequency of the R.F. volt-
age is known but the source of radiation is unknown.
Set up the equipment as follows:

ORIGINAL

Step 1. Disconnect the antenna from the Field
Strength Meter.

Step 2. Condect the R.F, probe to the antenna in-
put connector of the field strength meter using the
cable provided with the probe and the Coupling Unit
CU-152/URM-3.,

Step 3. Set the Sensitivity switch at 10.

Step 4. Set the Band Change and Tuning controls
to the frequency of the R.F. signal te be located.

Step 5. Place the probe in proximity with the sus-
pected source of the R.F. energy.

CAUTION
If the probe is used in the vicinity of transmit-
ting equipment, care must be exercised to
avoid bodily contact with high voltage fre-
quently found in the transmitting equipment.

4-3
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Step 6. Adjust the Tuning control of the field
strength meter for maximum meter deflection.

Step 7. Vary the setting of the Sensitivity switch
to secure a half-scale reading on the meter.

Step 8. If the R.F. voltage to be measured is not of
sufficient amplitude to produce a usable meter read-
ing, remove the Coupling Unit CU-152/URM-3.

1If the source of R.F. radiation is known but the fre-
quency is unknown, place the probe at the source
and repeat the foregoing procedure except that the

4—4
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entire frequency range of the Field Strength Meter
must be scanned to determine the frequency of the
R.F. energy.

When using the R.F. probe the sensitivity of the
field strength meter is approximately 30 millivolts/
meter to produce a 1/5 full scale meter reading at
3.5 mcs. When using the Coupling Unit CU-152/URM-
3 the sensitivity of the system is approximately 300
millivolts/meter at 3.5 mcs.

ORIGINAL
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1. ROUTINE CHECKS.

The following routine checks
the AN/URM-50 Monitor are to

NAVSHIPS
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of normal operation of
be made at the begin-

ning of each watch. The tests are to be made with

the monitor operating under normal conditions. Care-
ful routine check of the equipment very often prevents
failure under conditions when maintenance personnel
are not available. The following chart assumes that
the Power switch is in the On position.

TABLE 5-1. ROUTINE CHECK CHART

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS

Pilot lamps

Monitor Operation

Meter Zero

External Connection and
Cables

Observe lamps

Observe Carrier Level meter

Observe Carrier Level meter

Inspect firmness of all connections| Loose connections or damaged cables may

to the monitor. Check that

cables have not been damaged.

No light or intermittent light indicates poor
lamp, loose connection, faulty heater sup-
ply or faulty switch (S102).

With the monitor tuned to an R.F, signal a
meter reading should be obtained at some
setting of the Sensitivity switch. If modu-
lation is present it should be heard in the
headphones with the Audio Gain control at
5.

With no signal input the meter should read

zero with some setting of the Meter Zero
control.

result in faulty operation.

ORIGINAL
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2. EMERGENCY MAINTENANCE.

Notic t Operators
Operators shall not perform any of the following
emergency maintenance procedures without pro-
per authorization.

The maintenance procedures listed in the following
paragraphs are for the guidance of the operating per-
sonnel during an emergency when maintenance person-
nel are not available.

CAUTION
Never replace a fuse with one of higher rating
unless 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.

NAVSHIPS 91946

AN/URM-50
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a. FUSES. (See Figure 5—1).—If the field strength
meter is inoperative and the pilot lights do not light
check fuses F101 and F102 which are acc ssible
from the front panel. One ampere fuses are required.
Spare fuses are mounted on the front panel. Probabl
cause of failure is a short circuit in the primary of
the power transformer, the filament circuit or the B
plus circuit.

b ELECTRON TUBES.-All electron tubes employ-
ed in the AN/URM-50 Monitor are located and identi-
fied on Figure 5—2. If a particular tube is burned out,
as observed visually by the absence of heater or fila-
ment glow, the tube can be replaced by the same type
tube of proven quality. To gain access to the tubes
it is necessary to remove the field strength meter from
its cabinet. To do so first disconnect the antenna
and the power cable. Release the four captive
screws on the front panel and withdraw the unit from
the cabinet. See Figure 3—3. The power cord may

NTENNA

6
SENSITVITY

‘-\\.\
— 7 |
3 ﬁ 8 ¥
: f ‘
[ %
j

AUDIO AIN

TUNING

FIOl Fl102 FIO3 FI04

A.C. LINE
FUSE
I AMP.

SPARE
| AMP.

Figur 5-1. Fus Locations, Fi Id Str ngth Meter IM-84/URM-50
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be connected at this time to energize the unit so that
the tubes may be visually inspected. The Power
switch must be at Off whenever tubes are changed,

vIo2
vios IST vio7
AUDIO OSC. AUDIO AMP. CARRIER AMP-
6005 6AUEWA LIMITER AND
METER
RECTIFIER
5814
VIO vio6
2ND
25%32‘5: CARRIER AMP
6AUEWA
viol
V\'&e R.F.
-R. AMPLIFIER
0B2WA 5654
VIO5
V\',%g IST
o CARRIER AMP
0B2WA 6AUGWA
vio3
2ND
AUDIO AMP- =
AUDIO OUTPUT
5814
Figure 5-2. Tube Locations, Field S trength Meter IM-84/URM-50
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5-3






AN/URM-50
PREVENTIVE MAINTENANCE

NAVSHIPS 91946

$ ction 6
Paragraph 1

SECTION 6
PREVENTIVE MAINTENANCE

1. ROUTINE MAINTENANCE CHECKS.

Preventive maintenance is a systematic series of
checks performed at regular intervals on equipment to
prevent major breakdowns and unwanted interruptions
in service and to keep equipment operating at peak
efficiency when needed.

The routine maintenance test schedule should be

modified if the equipment is used under adverse
operating conditions, but in general, the test schedule
as arranged, in table 6—1 should prove adequate.

. NOTE
The attention of maintenance personnel is in-
vited to the requirements of Chapter 67 of the
Bureau of Ships Manual, of the latest issue.

TABLE 6-1. ROUTINE MAINTENANCE CHECK CHART

WHAT TO CHECK HOW TO CHECK

PRECAUTIONS

EACH WATCH

Refer to Table 5—1 Operator’s Routine Check Chart,

MONTHLY

1. Carrier amplifier
sensitivity

Remove the chassis from the
cabinet. See Figure 3-3,
Apply one millivolt between
pin 7 of the chopper and
chassis (test point no. 1 Fi-
gure 7—4) using a 1 1/2 volt
battery with a 100 ohm and a
150,000 ohm resistor as shown
in Figure 6-1.

Approximately a half-scale meter reading
should be obtained.

QUARTERLY

1. Overall sensitivity

2. General inspection

Check in accordance with paragraph
4.¢.(6) of Section 7.

Withdraw the Field Strength Meter
from its cabinet.

a. Make a careful inspection of the
interior to detect symptoms of
trouble resulting from wear or
overheating.

b. Check for noisy or faulty com-
ponents and/or connections,

Tap components and connections with a piece
of insulating material while the field
strength meter is adjusted for normal opera-
tion with a reading qn the meter and an
audible output.

CHANGE 1



6 secti n NAVSHIPS 91946 AN/URM-50

Paragraph 2 PREVENTIVE MAINTENANCE
E10/
CHOPPER
l. 5
VOLT
Rd

Figure 6-1. Carrier Amplifier Test Connections, Field Strength Meter IM-84/URM-50

2. LUBRICATION.
The AN/URM-50 Monitor is lubricated at the factory

and requires no added lubrication for the life of the
equipment.

6—2 CHANGE 1
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FAILURE REPORTS

A FAILURE REPORT must be filled out
for the failure of any part of the equip-
ment whether caused by defective or wom
parts, improper operation, or external influences.
It should be made on Failure Report, form
NAVSHIPS 383, which has been designed to
simplify this requirement. The card must be
filled out and forwarded to BUSHIPS. Full in-
structions 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-803, in the
case of a transformer, or R—207, for a resistor,
Do not substitute brevity for clarity. Use the
back of the card to completely describe the
cause 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 mainten-
ance of adequate supplies to keep the present
equipment going. The cards you send in,
together with those from hundieds of other
ships, furnish a store of information permitting
the Bureau to keep in touch with the per-
formance of the equipment of your ship and all
other ships of the Navy.

This teport 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 the nearest District Printing
and Publication Office.

Figure 7-1. Failure Report
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1. FAILURE REPORTS.

A failure report must be filled out for the failure of
any part of the equipment. It is to be sent through
the proper channels according to the instructions
given on the Failure Report form illustrated in Figure
7-1.

2. INTRODUCTION.

This section contains all the information necessary
for the repair and adjustment of a mal-functioning AN/
URM-50 Monitor. Maintenance personnel must be pre-
pared to repair and adjust units that have failed in
operation. The source of trouble must be located, the
defect remedied and the equipment restored to an
operating condition.

Contained in this section is a trouble shooting para-
graph to serve as a guide to maintenance personnel in
locating the source of trouble and its possible cause.
Following this is a paragraph giving detailed instruc-
tions for all electrical alignment procedures and ad-
justments. Finally a paragraph is included for guid-
ance when making mechanical repairs or adjustments.

3. THEORY OF LOCALIZATION.

The manner in which the monitor operates, or fails
to operate, often gives unmistakeable indications of
the source of trouble. For example, abnormal action
of a control will in most cases indicate the specific
stage or stages at fault,

figute 7-2 is a trouble shooting chart which lists
in a logical sequence a series of checks to be made
to locate quickly the specific circuit causing faulty
monitor operation. Probable sources of trouble are
also given in the approximate order of the probability
of their occurence. The trouble shooting chart does
not list all possible troubles. It does, however, list
those that are most likely to occur. In most cases,
the use of the chart will localize a source of trouble
sufficiently well to enable its precise location by
voltage and resistance checks in the suspected area.

The systematic location and repair of faults can be
summarized as follows:

ORIGINAL

(1) Determine the stage or stages at fault.

(2) Examine the stage in detail to determine what
particular component or adjustment is causing the
trouble.

(3) Replace or repair the defective component part
or parts and/or adjust correctly,

(4) Make a thorough check of performance before
placing the unit back into operational duty.

4. TROUBLE SHOOTING.

a. GENERAL.-The location of trouble in the moni-
tor can be accomplished by making the series of
checks outlined on the Trouble Shooting Chart, Fi-
gure 7-2, All of the checks outlined thereon are
accomplished by aural or visual tests. Tubes should
be checked in a tube tester such as Navy Model OZ
series, Tube Tester TV-3/U series or equivalent or
by replacement with tubes of proven quality. Specific
stages and their components can be checked by per-
forming voltage and resistance measurements as out-
lined on Figure 7-3. Constant reference to the sche-
matic diagram, Figure 7—15 and the practical wiring
diagram Figure 7-16, is required for efficient trouble
shooting. A thorough inspection of the monitor and
its external connections should be made before at-
tempting any adjustments or repairs.

b. CIRCUIT CONSTANTS.-The value of all cir-
cuit components are indicated on the Parts List,
Table 8-4, and on the schematic diagram Figure
7-15. Their actual locations are shown on Figures
7-17 through 7-21.

c. PERFORMANCE TESTS.-The following tests
are used to check operation of the monitor section by
section and finally by means of an overall sensitivity
check. These tests should be made following any re-
adjustments or repairs to assure proper functioning of
the unit prior to its return to operational duty. The
tests must be made in the order shown since the test
of any specific section is based on the fact that prior
sections have been checked and found to be function-
ing properly.

Units of test equipment required to perform these
tests are as follows:

An R.F. signal generator such as R.F. Signal

7-1
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POWER JACK JI110

POWER TRANSFORMER
Ti10
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DOES NOT READ

POWER SWITCH S102 [
NO AUDIO OUTPUT

|

CHECK
TUBE_Viol
CRYSTAL _YIloi
R.F. AMPLIFIER
COMPONENTS
INPUT ATTENUATOR
COMPONENTS
ANTENNA
ANTENNA INPUT
JACK JI106

CHECK NO AUDIO OUTPUT
TUBES V104,V105,
VIO & VI07 |
CHOPPER EI0I CHECK
CHOPPER TUBES_VIOI, & VIO2
ATTENUATOR AUDIO AMPLIF IER
COMPONENTS COMPONENTS
CARRIER AMPLIFIER
COMPONENTS

Figure 7-2. Trouble Shooting Chart

Generator Set AN/URM-25 Series to cover a frequency
range of 300 kc. to 50 megacycles with an output of
0.1 volt and an attenuator calibrated in microvolts.

An R.F. signal generator such as R.F. Signal
Generator Set AN/URM-26 Series to cover a frequency
range of 30 to 400 megacycles with an output of 0.1
volt and an attenuator calibrated in microvolts.

An Audio Oscillator such as Audio Oscillator TS-
382A/U or higher or equivalent.

An Oscilloscope such as Navy Model OBL, Oscillo-
scope OS-8/U or equivalent,

A Volt-Ohm-Milliameter such as Multimeter TS-352/
U Series with a sensitivity of 20,000 ohms per volt
D.C. and 1,000 ohms per volt A.C.

A D.C. voltage source of one millivolt consisting
of a 1 1/2 volt battery with a 100 ohm (N16-R-49580-
0971) and a 150,000 ohm (N16-R-50678-0971) resistor

7-2

serving as a voltage divider.

(1) AUDIO AMPLIFIER PERFORMANCE TEST.—
To check the performance of the audio amplifier pro-
ceed as follows:

Step 1. Remove the field strength meter from its
cabinet following the procedure outlined on Figure
3-3.

Step 2. Reconnect the power cable and set the
Power switch at St’dby. Allow a fifteen minute warm-
up period then set the switch at On.

Step 3. Connect Audio Oscillator TS-382A/U be-
tween the grid (pin no. 7) of V103B and chassis using
a 0.25 mfd. blocking capacitor. (Test point no. 2 Fi-
gure 7—4),

Step 4. Connect Multimeter TS-352/U with a 1/2
watt 680 ohm resistor (SNSN N16-R-49841-0971) in
parallel to the Phones jack J108 (test point no. 3 Fi-

CHANGE 1
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FRONT

3.NO SIGNAL INPUT.
4. POWER ON FOR VOLTAGE MEASUREMENTS.
POWER DISCONNECTED FOR RESISTANCE MEASUREMENTS.

6.ALL VOLTAGES 0.C. EXCEPT AS NOTED.

% 5 VOLTS AC. ACROSS PINS #2 AND #8.

*¥ WILL VARY DEPENDING UPON THE SETTING OF RI/58.
# BANDS 4 THRU 9.

## BANDS 1,2,3.
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5. ATTENUATOR AND AUDIO GAIN CONTROLS AT MAXIMUM CLOCKWI/SE POSITION.
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Figure 7-3. Voltage and Resis tance Chart

gure 7—4).

Step 5. Set the Audio Gain control at its maximum
clockwise position.

Step 6. Set the audio oscillator frequency at 400
cycles per second.

Step 7. Set the oscillator output to give a reading
of 2 volts on the multimeter.

Step 8. An output of approximately 1.5 volts from
the audio oscillator indicates that audio output
stage V103B is functioning properly.

Step 9. Move the audio oscillator to connect be-
tween the input control grid, pin no. 2 of V103A and
chassis (Test point no. 4, Figure 7—4).

Step 10. Set the oscillator output to produce a read-
ing of 2 volts on the multimeter,

Step 11. An output level of approximately 0.14
volts from the oscillator indicates proper functioning
of the audio amplifier stage, V103A.

Step 12. Move the audio oscillator to connect be-
tween the control grid of the 6AU6 (pin no. 1 of V102
and chassis) (Test point no. 5, Figure 7—4).

CHANGE 1

Step 13. Set the output of the audio oscillator to
produce a reading of 2 volts on the multimeter.

Step 14. An output level of approximately 0.0014
volts from the oscillator indicates that audio amplifier
stage V102 is functioning properly. This reading
also indicates proper functioning of the entire audio
amplifier system,

(2) CARRIER AMPLIFIER PERFORMANCE
TEST.-The performance of the carrier amplifier is
checked in the following manner:

Step 1. Connect Audio Oscillator TS-382A/U be-
tween the input of V107A (pin no. 1) and chassis
using a 0.25 mfd blocking capacitor. (TP-6, Fi-
gure 7—4).

Step 2.
per second.

Step 3. Increase the oscillator output (approximate-
ly 10 volts) until a reading is obtained on the Carrier
Level Meter. Failure to obtain a reading indicates
that the meter rectifier circuit is defective.

Step 4. Move the audio oscillator to connect be-

7-3
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TP5 P9

TP2

TP4 TP3

TP7 TP6 TP8 TPI

Figure 7-4. T st P int Locations, Bottom of Chassis, Field Strength M t r IM-84/URM-50
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RI162
CHOPPER BALANCE
ADJ.

Figure 7-5. Adjustment Locations and Test Point Locations, Top of Chassis, Field Strength M t r IM-84/URM-50

tween the grid of the 5814 (pin no. 7 of V107B)
and chassis. (Test point no. 7, Figure 7—4).,

Step 5. Set the output of the audio oscillator at
1000 millivolts (1 volt).

Step 6. The Carrier Level Meter should read ap-
proximately 40 to indicate proper functioning of the
carrier-amplifier-limiter stage V107B.

Step 7. Move the audio oscillator to connect be-
tween pin 1 of V106 and chassis. (Test point no. 8,
Figure 7-4).

Step 8. Adjust the output of the audio oscillator to
6 millivolts.

Step 9. A reading of 40 on the Carrier Level Meter
indicates that the 2nd. carrier amplifier stage V106 is
functioning properly.

Step 10. Move the audio oscillator to connect be-
tween pin no. 1 of V105 and chassis (Test point no.
9, Figure 7-4).

Step 11. Adjust the audio oscillator output to 0.45
millivolts.

Step 12. Proper functioning of the 1lst carrier ampli-
fier stage V105 is indicated by a reading of 40 on the
Carrier Level Meter. This reading also indicates pro-
per functioning of the entire carrier amplifier system,

CHANGE 1

(3) CHOPPER PERFORMANCE TEST.-To de-
termine if the chopper is functioning properly proceed
as follows:

Step 1. Prepare a source of one millivolt D.C. in
accordance with Figure 6-1.

Step 2. Connect the one millivolt source between
pin 7 of the chopper E101 and chassis (Test point
no. 1, Figure 7—4). Polarity is unimportant.

Step 3. A properly functioning chopper will be in-
dicated by a reading of approximately half scale on
the Carrier Level Meter,

(4) AUDIO OSCILLATOR PERFORMANCE TEST.
—The performance test of the audio oscillator V104 is
performed as follows:

Step 1. Connect Multimeter TS-352/U Series be-
tween pins no. 3 and 5 of the chopper socket with the
meter selector switch on the 10 volt A.C. scale.

Step 2. A reading of between 6.3 and 7 volts indi-
cates proper output level of the audio oscillator,

(5) R.F. AMPLIFIER PERFORMANCE TEST.-
Proper functioning of the R.F. amplifier may be de-
termined by the following procedure:

Step 1. Remove the antenna connection from J106.

Step 2. Set the Sensitivity switch of the Field

7-5
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Strength Meter at 10.

Step 3. Set the Band Change control at Band 1.

Step 4. Adjust the Meter Zero control to obtain a
reading of zero on the Carrier Level meter.

Step 5.  Connect R.F. Signal Generator Type AN/
URM-25 to the antenna connector J106 (test point no.
10, Figure 7-5). To make this connection use the
R.F. Cable Assembly CG-409A/U (7’’), the R.F,
Cable Assembly CG-409A/U (4’0’’) the Antenna Si-
mulator SM-35/URM-25 and Coupler Adapter UG-201/
U.

Step 6. Set the Mod. Selector of the signal genera-
tor at Off,

Step 7. Check the sensitivity of bands 1 through 6
setting the signal generator and the field strength
meter at the frequencies shown on Table 7-1, the
Sensitivity chart. Tune the field strength meter for
exact resonance as indicated by maximum deflection
of the Carrier Level meter. Proper functioning is in-
dicated if the readings obtained agree with those of
Table 7-1 within 20%.

Step 8. Remove the AN/URM-25 signal generator
and connect the AN/URM-26 generator in its place,

Step 9. Check bands 7, 8 and 9 setting the frequen-
cy of the generator and the field strength meter in ac-
cordance with table 7—-1 making certain to obtain
exact resonance.

Step 10. Proper functioning is indicated if the read-
ings obtained agree with those in Table 7—1 within
20%.

TABLE 7-1. SENSITIVITY CHART

NAVSHIPS 91946

MICROVOLT INPUT FOR
FREQUENCY
BAND N MC. 1/2 SCALE READING

, (£10%)
1 0.45 960
2 0.95 640
3 2.0 800
4 4.5 800
5 10.5 1280
6 24.5 2240
7 50 5000
8 105 10500
9 300 10600

(5) EXTERNAL METER PERFORMANCE TEST.
—To check the performance of the external meter it is
only necessary to insert the external meter plug into
the jack marked Ext. Meter on the front panel of the
field strength meter. Tune the field strength meter to
any signal that will give approximately half-scale

reading on the meters. If the external meter is

7-6

AN/URM-50
CORRECTIVE MAINTENANCE

functioning properly the two readings will be equal.

(6) OVERALL PERFORMANCE AND SENSITIVI-
TY TEST.-Proper functioning of the monitor is indi-
cated when a signal of cotrect amplitude is obtained
at the output for a specified input. This condition is
determined in the following manner:

Step 1. Connect Signal Generator AN/URM-25 to
the antenna input jack J106 using the Antenna Simu-
lator SM-35/URM-25.

Step 2. Connect Multimeter TS-352/U Series to the
Phones jack J108 with a 1/2 watt 680 ohm resistor
(SNSN N16-R-49841-0971) in parallel with the Phones
jack.

Step 3. On the field strength meter set the Band
Change control at Band 2, the Sensitivity switch at
10, the Audio Gain control at 10, and the Tuning dial
at 1 megacycle.

Step 4. On the signal generator set the frequency
at 1 megacycle and the modulation at 30% at 400
cycles per second.

Step 5. Tune the field strength meter to exact reso-
nance as indicated by maximum deflection on the
Carrier Level meter. It may be necessary to de-
crease the signal generator output while tuning to
prevent off-scale readings.

Step 6. Adjust the output of the signal generator to
produce a reading of exactly 50 on the Carrier Level
meter of the field strength meter.

Step 7. Proper functioning of the field strength
meter is indicated by a reading of approximately 650
microvolts at the output of the signal generator and
approximately 0.55 volts on the multimeter.

Step 8. Increase the output of the signal generator
to give a full scale meter reading on the field
strength meter.

Step 9. Set the Sensitivity switch of the field
strength meter at 9,

Step 10. The Carrier Level meter on the field strength
meter should drop to approximately 1/5 of full scale.

Step 11. Repeat steps 8, 9 and 10 for the remaining
8 positions of the attenuator. If the attenuator is
functioning properly each step of attenuation will be
evidenced by an 80% decrease in the Carrier Level
meter reading.

Step 12. Set the Power switch at Off,

5. REPAIRS.

a. ELECTRICAL ADJUSTMENTS.—Applicable
electrical adjustments for the IM-84/URM-50 Field
Strength Meter consist of Chopper hum balancing ad-
justment and R.F. Amplifier alignment. It should be
borne in mind that all these adjustments have been
carefully made at the factory before shipment and re-
adjustment and/or realignment should not be under-

CHANGE 1
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R. F AMP. ADJUSTMENTS

CIO9E
R.F. AMP TRIMMER

Figure 7-6. R.F. Alignment Adjustment Locations, Side View of Field Strength Meter IM-84/URM-50

taken unless there is ample evidence that it is re-
quired as determined by trouble shooting checks and/
or performance tests.

NOTE
Should the GAUG first carrier amplifier (V105)
become microphonic it will be evidenced by a
substantial reading on the field strength meter
under vibration with no signal input. The reme-
dy is to replace the 6AUG6 tube.

(1) CHOPPER HUM BALANCING ADJUSTMENT.
—~The two controls used for the chopper hum balancing
adjustment are screwdriver adjusted. Both of these
adjustments are accessible at the top of the chassis.
See Figure 7-5 for the location of these controls.
Proper adjustment is accomplished in the following
manner:

Step 1. Set the Power switch of the field strength
meter at St’dby. Allow a warm-up period of 15

CHANGE 1 -

minutes then set the switch at On,

Step 2. Set the Band Change control at band 1, the
Sensitivity switch at 1 and the Audio Gain control at
1.

Step 3. Set the Meter Zero control at its maximum
clockwise position.

Step 4. Make a temporary connection between pin
8 of the chopper (test point no. 11, Figure 7—4) and
chassis. Use a short piece of bus or other convenient
means so long as it makes for a short direct con-
nection,

Step 5. Adjust the filament hum bucking control
R158 for minimum reading of the Carrier Level meter.

Step 6. Remove the temporary connection made in
step 4 and adjust the chopper hum bucking control
R162 for minimum reading of the Carrier Level meter.

Step 7. Set the Meter Zero control to give a reading
of zero on the Carrier Level meter.

Step 8. Set the Power Switch at Off,

(2) R.F. ALIGNMENT AND CALIBRATION.-R.F.

1-7
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BAND 3 BAND 4

BAND 6

BAND 7

BAND 8 BAND 9

Figur 7-7. Alignment Adjustment Location, Turret Mounted Tuner Assemblie s Z101 through 2109

Alignment as described herein consists of adjustment
of the grid and plate tuned circuits of the R.F. ampli-
fier V101. In making the following adjustments the
tuning controls of the signal generators and the field
strength meter should be set with great care since
these settings establish the calibration accuracy of
the meter. All of the adjustments are made on the
turret assembly and are located on Figures 7—6 and
7—7. The vane type adjustments are accessible from
the top of the chassis. Trimmers C109E and C109F
are accessible through the two round holes in the
right side partition of the R.F. tuner assembly. All
other adjustments are made through the two elongated
cutouts in the aforementioned partition. An alignment
tool is packed in the cover of the Field Strength
Meter for use in making alignment adjustments. Cor-
rect R.F. alignment is achieved in the following

7-8

manner:

Step 1. On the Field Strength Meter IM-84/URM-50
set the Sensitivity switch at 10, the Audio Gain con-
trol at 0 and the Band Change control at Band 9.

Step 2. Set the Power switch at St’dby. Allow a
period of 15 minutes to bring the equipment to correct
operating temperature and then set the switch at On,

Step 3. With the antenna disconnected adjust the
Meter Zero control until a reading of exactly zero is
obtained on the Carrier Level meter.

Step 4. For bands 9, 8 and 7 use R.F. Signal Gener-
ator AN/URM-26, for bands G through 1 use AN/URM-
25. In both cases connect the generator to the An-
tenna connector J106 using the Antenna Simulator
SM-36/URM-26.

Step 5. Starting with band 9 align the R.F. Ampli-
fier adhering to the procedure outlined on Table 7-2
the Alignment Chart,

CHANGE 1
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TABLE 7-2. ALIGNMENT CHART

Set Band Adjust Set Field Adjust for Maximum Meter De-

Change Signal Strength flection. Retard the Generator

Control Generator Meter Dial as necessary to maintain a
Step to Band: To: At: useable meter reading.

1 9 190 mc. 190 mc. L1101, L111*

2 400 mc. 400 mc. C109E, C109F. Repeat steps
1 and 2 to obtain proper
tracking.

1 8 80 mc. 80 mc. T108, L110**

2 175 mc. 175 mc. C108, C128. Repeat steps 1
and 2 to obtain proper track-
ing.

1 7 36 mc. 36 mc. T107, L109**

2 74 mc. 74 mc. C107, C127. Repeat steps 1
and 2 to obtain proper track-
ing.

1 6 16 mc. 16 mc. T106, L108**

2 33 mc. 33 mc. C106, C126. Repeat steps 1
and 2 to obtain proper track-
ing.

1 5 7 mc. 7 mc. T105, L107**

14.5 mc. 14.5 mc. C105, C125. Repeat steps 1
and 2 to obtain proper track-
ing.

1 4 3 mc. 3 mc. T104, L106**

2 6.4 mc, 6.4 mc. C104, C124. Repeat steps 1
and 2 to obtain proper track-
ing.

1 3 1.4 mc, 1.4 mc. T103, L105**

2 2.7 mc. 2.7 mc. C103, C123. Repeat steps 1
and 2 to obtain proper track-
ing.

1 2 0.68 mc. 0.68 mc. T102, L104**

2 1.26 mc. 1.26 mc. C102, C122. Repeat steps 1
and 2 to obtain proper track-
iﬂg.

1 1 0.32 mc. 0.32 mc. T101, L103**

2 0.62 mc. 0.62 mc. C101, C121. Repeat steps 1
and 2 to obtain proper track-
ing.

*The inductance adjustments for the high frequency band (band 9) consist of metallic vanes mounted on the coil
strips of the turret. Adjustment is accomplished by moving the vane with an insulated rod such as an alignment
tool or a wooden pencil.

**The inductance adjustments for the remaining 8 bands are accomplished by tuning slugs which are reached
through the cutouts in the right side partition of the R.F. Tuner Assembly.

ORIGINAL 7-9
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Step G. Set the Power switch of the field strength
meter at Off.

b, MECHANICAL ADJUSTMENTS.-Tools required
for the mechanical adjustments described herein con-
sist of:

1. 9/16”’ socket wrench SNSN N41-W-2877-180.

2. 1/4” socket wrench SNSN N41-W-2877-110.

3. Medium Phillips screwdriver SNSN N41-S-1638-10.

4. No. 8 Bristo wrench SNSN N41-W-2460-10(supplied).

5. Needle nose pliers SNSN N41-P-1864.

6. Soldering iron and accessories.

(1) CONTROL KNOBS AND DIALS.—-All control
knobs are fastened to their respective shafts by No.
8-32 Bristo screws.
No. 8 Bristo wrench into the ends of the screws, ro-
tate a few turns counterclockwise until the knob
turns freely on the shaft. The knob can then be
lifted from the shaft.

2) REMOVAL OF THE FIELD STRENGTH
METER FROM ITS CABINET.-To remove the field
strength meter from the cabinet first disconnect the

To remove the knobs insert a

STEP 4

STEP_IO

STEP 15

STEP 14

STEP 2 STEP |
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A.C. power cable and the antenna cable. Loosen the
four captive screws in the front panel and withdraw
the unit from the cabinet. See Figure 3-3,

(3) REMOVAL OF THE R.F. TUNER ASSEMBLY.
—~The R.F. tuner assembly may be removed from the
main chassis as a unit by the following procedure:
(See Figure 7—8 for locations of the points referred to
in the following instructions).

Step 1. Remove the four no. 2 Phillips head screws
which secure the dial bezel and remove the glass and
bezel.

Step 2. Remove the pilot light assembly and the
pointer indicator assembly which is fastened by
means of the four no. 4 flat Phillips head screws
through the front panel.

Step 3. Loosen the no. 8 Bristo set screws in the
Band Change knob and its associated shaft extension,
Remove the knob and the shaft extension.

Step 4. Take off any one of the coil strips from the
turret by removing the Phillips head screw and the
hex head center ground terminal.

STEP 17

STEP 8

STEP 7

Figure 7-8. Locati n fC mpon nts Inv Ived inth R moval fth R.F. Tun r Assembly

7-10
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Step 5. Rotate the turret by hand until the opening
exposes two no. 8 Phillips head screws on the left
bottom side of the R.F. assembly. Remove these two
screws,

Step 6. Disconnect P101 from J105.

Step 7. Loosen the two no. 8 Bristo screws in the
Sensitivity switch knob and remove the knob.

Step 8. Remove the mounting nut and lock washer
securing the attenuator assembly to the front panel.

Step 9. Remove the attenuator from the front panel
and let it hang, by means of its leads, on the right
side of the chassis.

Step 10. Remove the four no. 6 Phillips head
screws from the tuning capacitor cover plate.

Step 11. Remove the two no. 8 Phillips head
screws at the bottom right side of the tuner assembly.

Step 12. Unsolder the leads from the two lugs and
five solder posts at the right side of the R.F. tuner
assembly.

Step 13. Lift the assembly straight up and away
from the main chassis.

Step 14. With a pair of long nose pliers release the
coil spring on the detent arm at the front of the
assembly.

Step 15. Release the spring clips on the front and
back of the amplifier assembly.

Step 16. The R.F. assembly is replaced by adhering
to the following instructions.

Step 17. Rotate the idler gear on the tuning capaci-
tor shaft to its full clockwise position.

Step 18. Set the dial so that the zero mark on the
logging scale is at the exact top center of the dial.

Step 19. Take up the slack in the anti-backlash
gear on the turret shaft making sure that the zero set-
ting made in Step 18 does not shift. Now drop the
turret assembly into position, i.e. mesh the two gears.

Step 20. Replace the springs removed in Steps 14
and 15.

Step 21. Place the R.F. Tuner Assembly onto the
chassis in its correct position,

Step 22. Replace the screws removed in Steps 5 and
11.

Step 23. Replace the Band Change knob and its
shaft extension removed in Step 3. -

Step 24. Replace the pilot light and pointer assem-
blies removed in Step 2.

Step 25. Replace the bezel and glass removed in
Step 1.

Step 26. Make certain that the Tuning control knob

CHANGE 1
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is in its maximum counterclockwise position. The
logging scale should now read zero. If it does not
read zero, release the front clip spring, raise the
front end of the turret assembly, remesh the gears to
secure the zero dial reading. Replace the front clip
spring.

Step 27. Resolder the leads removed in Step 12 and
connect P101 to J105.

Step 28. Replace the tuning capacitor cover plate
removed in Step 10 and the coil strip removed in Step
4.

Step 29. Replace the attenuator by securing it to
the front panel and fasten the knob to the shaft.

(4 REMOVAL OF THE POWER SUPPLY.-The
power supply is constructed as an assembly to allow
removal if access to the underside is desired. To
remove the power supply proceed as follows:

Step 1. Unsolder all of the leads from the power
supply which terminate at terminal board TB102.

Step 2. Remove the two no. 6 Phillips head screws
in the left hand gusset of the field strength meter.

Step 3. Remove the no. 8 Phillips head screw at
the right front of the power supply.

Step 4. Remove the three no. 8 Phillips head
screws on the back drop of the power supply chassis.

Step 5. Lift off the power supply.

Step 6. To replace the power supply follow the
above procedure in reverse,

Step 7. To replace the field strength meter in its
cabinet slide the unit into the cabinet and fastén the
four captive screws securely. Connect the A.C.
power cable and the antenna cable to their respective
connectors.

(5) REMOVAL OF THE EXTERNAL METER.-
Should it become necessary to replace the variable re-
sistor RG01 in the external meter release the three
captive screws which secure the meter to the front
panel of its case. Lift out the meter, The con-
nections to the meter, the cable and the potentiometer
become accessible through the meter mounting hole.
Use a 9/16” socket wrench to remov the potentio-
meter retaining nut. Reinstall the resistor and the
meter by the reverse procedure.

(6) ANTENNA, NAVY TYPE -66095.-Figure 7-9
shows the component locations for the antenna.
Should repair become necessary requiring the dis-
assembly of the antenna, reference to Figure 7-9 will
serve as a guide to expedite repair.
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Figure 7-9. Antenna Navy type -66095, Component Locations
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