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FRONT MATTER

Safety Notice and Resvecitation

AN/URM-25C

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 voltage 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 equipment, the following rules must
be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS:

Operating personnel must at all time observe all
safety regulations. Do not change tubes or make adjust-
ments 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 servic-
ing or adjusting the equipment without the immediate
presence or assistance of another person capable of
rendering aid.

DON'T TAMPER WITH INTERLOCKS:

Do not depend upon door switches or interlocks foe
protection but always shut down motor generators or
other power equipment. Under no circumstances should
any access gate, door, or safety interlock switch be re-
moved, short-circuited, or tampered with in any way,
by other than authorized maintenance personnel, nor
should reliance be placed upon the interlock switches
for removing voltages from the equipment.

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 OB-
TAINED UPON REQUEST TO THE BUREAU
OF MEDICINE AND SURGERY.
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SECTION 1
GENERAL DESCRIPTION

1. INTRODUCTION.

a. The RF Signal Generator Set AN/URM-25C is a
test instrument for generating radio frequency signals,
either modulated or unmodulated, over a continuous
range of frequencies from 10 to 50,000 kilocycles. It has
been miniaturized physically without any loss of accuracy
or applicability.

. All units including the power supply, are incorpo-
rated in a single portable cabinet (See figure 1-1). The
units supplied with their corresponding weights are
shown in Table 1-1.

¢. The AN/URM-25C operates from a source potential
of approximately 103 to 126 volts, 50 to 1000 cycles,
single phase A({ The equipment is so constructed and
shielded that an approximately accurate known radio
frequency voltage is obtainable at its output terminals
in varying strength as indicated by a meter and associated
multiplier indicator. The unit includes a self contained
1 mc crystal calibrator that is capable of establishing an
accuracy within =+ .05%, at frequencies above 1 mc.

d: The complete equipment consists of the following
units:

(1) RF Signal Generator SG-44C/URM-25
(2) Power Supply PP-562A/URM-25
(3) Impedance Adapter MX-1074/URM-25
(4) Antenna Simulator SM-35/URM-25
(5) (5:1) Fixed Auenuator CN-132/URM-25
(6) (10:1) Fixed Attenuator CN-136/URM-25 -
(7) Test Lead CX-1363/U
(8) RF Cable Assembly CG-409A /U (4'0”)
(9) RF Cable Assembly CG-409A /U (7”)—qty 2
(10) Coaxial Adapter UG-201/U
(11) AC Line Cable Assembly
(12) Connector, Adapter UG-684/U

2. REFERENCE DATA

a. Nomenclature — RF Signal Generator Set
AN/URM-25C

b. Contract—NObsr 52453, 21 May 1951

¢. Contractor—Federal Manufacturing & Engineering
Corporation, 199 Steuben Street, Brooklyn 5, New York

d. Cognizant Naval Inspector — Inspector of Naval
Material, New York, N. Y.

e. Number Of Packages Involved Per Complete Ship-
ment—one package, consisting of one equipment. No
equipment spares are supplied.

f- Total Cubical Contents — see Table 1-1

& Total Weight — see Table 1-1

b. Frequency Range — 10 kilocycles to 50,000 kilo-
cycles + .5%,; + .059%, from 1 mc to 50 mc when cali-
brated against integral crystal.

1. Tuning Bands And Range Of Each Band —

(1) Band A — 10 to0 27 kc
(2) Band B — 27 to0. 80 kc
(3) Band C — 80 t0 230 kc
(4) Band D — 230 to 680 k¢

ORIGINAL

(5) Band E — .68 to 2 m¢
(6) Band F — 2 t0 8.3.mc
(7) Band G — 8.3 to 18 mc
(8) Band H— 18 to 50 mc
j- Types Of Modulation — T i
(1) Amplitude modulation—0 to 50% (indicated
accuracy within == 10%).
(2) Internal modulation frequencies
(a) 400 cycles per second + 5%
(b) 1000 cycles per second + 5%,.
(3) External modulation frequency — 100 to 15,000
cycles per second. .

k. Output Voltage (RF).

(1) 0.05 to 50,000 microvolts (= 10%) continu-
ously variable (across a 53.5 ohm external load).

(2) Approximately 1 volt-adjustable (across a high
load impedance).

1. Output Voltage (audio).

(1) Frequency—400 or 1000 cycles.

(2) Voltage—0 to approx. 4 v (adjustable); across
approx. 100,000 ohms).

(3) Adjustment—voltage varied by front panel
control.

(4) Voltage Calibration—proportional to reading
of %, Modulation.

m. Output Impedance.

(1) 53.5 ohms at the X MULT RF OUTPUT jack
(J-102).
(2) 500 ohms at the X 20,000 RF OUTPUT jack

-101).
¢ (3)) 0 to 90,000 ohms at audio output jack J-103.

n. Power Supply PP-5¢2A /URM-25.

(1) Power source requirements — 115 volts AC
(=% 10%) 50 to 1000 cycles per second, single phase.
(2) Power consumption of equipment is approxi-
mately 45 watts.
3. DETAILED DESCRIPTION.

a. The rated frequency range is 10 kilocycles to
50,000 kilocycles per second. This range is covered in
cight bands by a band selector switch located on the
front panel. Within each band the frequency is varied by
means of a straight line frequency capacitor. Percentage
frequency change is therefore proportional to capacitor
dial rotation. The frequency generated can be read from
a main frequency scale, which is geared to this variable
capacitor.

b. The RF output is continuously variable from 0.05 to
50,000 microvolts and is determined by a meter reading "
in association with a multiplier and external attenuator
settings. An adjustable one volt, open circuit, output is
also available.

¢. The RF output may be either modulated or unmodu-
lated. Modulation is adjustable between 0 and 50 per-
cent. An internal modulation source of either 400 or
1000 cycles per second is provided. Provision is also
made for external modulation.

i-1
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d. A 1 mc crystal calibrator is incorporated in the set
for purposes of frequency calibration and is effective be-
tween 1 mc and 50 mc. The frequency accuracy of the
signal generator is within == .05%, when calibrated
against this integral calibrator.

e. An adjustable 400 or 1000 cycle audio voltage is
made available at the EXT MOD IN jack. This voltage

can be varied from 0 to approximately 4.0 volts by means

AN/URM-25C

GENERAL
DESCRIPTION

of the same control that adjusts ¢, modulation. The
audio output is proportional to the 9, modulation read-
ing on the front panel meter. The details of operation
and characteristics are discussed in other sections of the
instruction book.

4. ELECTRON TUBE COMPLEMENT.

The quantities and types of electron tubes used with
the AN/URM-25C are listed in Table 1-3.

TABLE 1-1. EQUIPMENT SUPPLIED

QUAN. OVER-ALL
T .
’r.r.v NAME OF UNIT ng" AT-\"‘P! DIMENSIONS (INCHES) ;‘:}. vmm:v
QuIP. DESIGNATIO LN | LSS
MENT N HEIGHT | WIDTH | DEPTH (cu.1n)
1 RF Signal Generator Set AN/URM-25C 10-1/4 13 10-1/4 1300 35
1 a. RF Signal Generator SG-44C/URM-25
1 b. Power Supply PP-562A/URM-25
1 ¢. Impedance Adapter MX-1074/URM-25
1 d. Antenna Simulator SM-35/URM-25
1 e. (5:1) Fixed Attenuator CN-132/URM-23
1 f. (10:1) Fixed Attenuator CN-136/URM-25
1 8- Test Lead CX-1363/U
1 h. RF Cable Assembly (sym W104) CG-40%A /U (4'07)
2 i. RF Cable Assembly (sym W105, W106) | CG-409A /U (77)
1 j. AC Line Cable Assembly (sym W101)
1 k. Coaxial Adapter (sym P701) UG-201/U
1 1. Connector, Adapter UG-684/U
TABLE 1-2. SHIPPING DATA
NTENTS - OVERALL
NUMBER co DIMENSIONS (INCHES) | YOk wEiGHT
: (LBS.
soxes NAME DESIGNATION | HEIGHT | wipTH | pepTi [(CV-IN)
1 RF Signal Generator Set AN/URM-25C 17 20 17 5780 50
TABLE 1-3. ELECTRON TUBE COMPLEMENT
NUMBER TUBE SYMBOL Q
REQUIRED TYPE DESIG. PUNCTION LOCATION b
1 12AU7 Viot Voltmeter Bridge Audio Compartment E
1 12AU7 V102 Modulation Oscillator Audio Compartment g
1 6ALS V103 Modulation Diode Audio Compartment é
St
]
2 6AH6 V104,V105] Buffer-Amplifier Buffer-Amplifier E
Compartment g
1 1N34 CR101 RF Crystal Diode Buffer-Amplifier 3
Compartment E
1 6J6 V106 Carrier Oscillator Carrier Oscillator S
Compartment @
1 6BE6 V-108 Crystal Calibeator Audio Compartment | &
1 6X4 V201 B+ Rectifier Power Supply —_
PP-562A/URM-25
1 0D3/VR-150 V202 B+ Regulator Power Supply
PP-562 A /URM-25
I '2 ORIGINAL
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5. SIMILARITIES BETWEEN EQUIPMENTS. The AN/URM-25B is basically similar to the
The AN/URM-25C is basically similar to the AN/ AN/URM-25 and AN/URM-25A except that a crystal

calibrator has been incorporated for calibrating fre-
quency. In addition, an adjustable 400 and 1000 cycle
audio output is made available at the front panel. Table
1-4 lists the basic differences between these models.

URM-25B except that the 6]J4 type tube employed in
the buffer amplifier stage has been replaced by two
6AHG type tubes wired in parallel. And the 9006 type
RFdiode has been replaced by a IN34 type crystal diode.

TABLE 1-4 BASIC DIFFERENCES IN AN/URM-25 SERIES EQUIPMENTS

: POWER
" FREQUENCY CRYST. OTHER
woon. | une como | "EXT Moo | SERRPUNCE | B oAk | supey ITEM
IN" FILTER FILTER RATOR A DIFFERENCES
AN/URM-25 | CORD-FILTER| Single none none one peak- L-201,
CX-1595/ section ing coil T-201
URM-25 unshielded for Band Non
H(L-114) JAN
types
AN/URM- Line cord Triple Triple none one peak- RF by- RF bypasses
25A Sym No. section section ing coil passes C-147,C-148
W-101 shielded shielded for Band C-205, added to
H(L-114) C-206 line filter
added;
L-201,
T-201
JAN
types
AN/URM- | Line cord Triple Triple V-108 two peak- RF by- C-108 (.5mf)
25B Sym No. section section, (6BE6) ing coils passes removed,
W-101 shielded shielded crystal (L-121, C-205, Adapter
in addition calibrator | L-122), C-206, Connector
to an effective added; UG-684/U
unshielded from 16mc L-201, added,
choke to 50 mc T-201 C-149, C-156
JAN E-131 and
types C-118 added,
C-113 changed
from 10,000
mmf to 6200
mmf, other
wiring
changes
AN/URM- | Line cord Triple Triple V-108 two peak- RF by- 6J4 (Buffer
25C Sym No. section section, (6BE6) ing coils passes Amplifier)
Ww-101 shielded shielded crystal (L-121, C-205, replaced
in addition calibrator L-122), C-206, by two
toan effective added; 6AHG6; 9004
unshielded ' from 16mc L-201 (RF Diode)
choke to 50 mc T-201 replaced
JAN by IN34
types crystal;
other
circuit
and com-
ponent
changes as
required
for above

ORIGINAL 1-3
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SECTION 2
THEORY OF OPERATION

1. GENERAL DESCRIPTION OF CIRCUITS.
(See figure 2-1).

a. The purpose of this section is to give the Electron-
ics Technician a better understanding of the RF Signal
Generator Set AN/URM-25C so that he can apply him-
self to the operation and maintenance problems that
may arise.

b. The functional principal of the AN/URM-25C is
similar to that of a radio frequency transmitter. This
association will become more apparent as the technician
reads and studies this section. A carrier oscillator (par.
2) generates a variable RF signal which is applied to the
control grid of a buffer-amplifier (par. 3). A modulation
oscillator (par. 4) generares an audio voltage (400 or

1000 cycles) which is also applied to the control grid
of the buffer-amplifier to grid modulate the RF signal.
The modulated signal is then taken from the buffer-
amplifier and fed to a step attenuator circuit (par. 6)
where the desired output amplitude is selected. An
electron tube voltmeter, consisting of an RF diode, modu-
lation diode and voltmeter bridge, is provided for
measuring the carrier output and percentage modulation.
Provision is also made for external modulation.

The output of the modulation oscillator is available at
the “EXT MOD IN-AUDIO OUT” jack. A crystal calib-
rating circuit is also provided to calibrate RF frequency
from 1 mc to 50 mc. When this calibrator is used, the
frequency error can be made less than .059, at these
frequencies.

XTAL-CAL
ON
<70 103 VIA 5103 B+ OFF
L |
|
AL uT
AUDIO OUT /T T 7 MgDULATTION CRJESJTAL : CRYSTAL
OSCILLATOR CALIBRATOR
p—O—L>o0——— -——o =
JIO>_3 ————0pe— (ViozA, ) A oaa .‘)/°_ (vioe)
° AU ] BE
! 1/2-12AU7
X20000
> L RF OUTPUT
J10t
X MULT
CARRIER s AELUP':_';"EIE;{ MICROVOLTS RE STEP RF OUTPUT
osg;lLé.é\)Toa > v 104 105) > CONTROL > ATTENUATOR e
) I RISS (EN2) |
646 sans |l gy 2
OR il
UM
A 4
\ 4
MODULATION RF CRYSTAL
DIODE DIODE
1 (vi03) (CRION)
6ALS @ IN34
VOLTMETER
BRIDGE <
(vion
12AU7
Figure 2—1. RF Signal Generator $G-44C/URM-25, Functional Block Diagram
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¢. A detailed analysis of the principle circuic as-
semblies is covered in this section under the fuilowing
headings and paragraphs.

(1) Carrier Oscillator ................ .. Par. 2
(2) Buffer-Amplifier ............... ... Par. 3
(3) Modulation Oscillator. .. ... ... ... Par. 4
(4) Electron Tube Voltmeter........ .. .. Par. 5
(5) Variable RF Attenuator. . .. ... ... ... Par. 6
(6) Crystal Calibrator .. .. .. . Par. 7
(7) Terminating the Signal (n‘nemm Par 8
(8) (5:1) Fixed Attenuator
CN-132/URM-25 ... .. . CPar v
(9) (10:1) Fixed Attenuator
CN-136/URM-25 ....... oo Pac o
(10) Antenna Simulator
MX-1074/URM-25 ... ... ... .. Par. 11
(11) Test Lead CX-1363/U ... .. .. .. Par. 12
(12) Power Supply PP-562A /URM- ‘5 ... Par. 13
(13) Incidental Frequency Modulation. . . .. Par. 14

2, CARRIER OSCILLATOR.
(See figure 2-2).

a. With the exception of plate choke L-103, filament
choke L-104, capacntor C-122, and CARRIER ¢ JNXRUI
R-123, the carrier oscillator circuit is compietely enclosed
in a shielded compartment located on the left side of the
signal generator unit. It is of the conventionat Hardey
type with adjustable high Q iron core inductances (L1035
through L-111) and trimmer capacitors (C-128 through
C-134) provided for frequency ranges A through G,
There is no trimmer capacitor or ~djustable inductance
provided for the highest frequency range (band Hj.
The frequency accuracy will be within -+ .37, from |
mc to 50 mc when checked against osciliator-mixer V-108
At lower frequencies, the accuracy is within + .59, This
frequency check should be made by interpoiation and
does not require any iron core ur trisamer adjustments,
The method for maintenance calibratio:: ngoan ex

Bf'Q———j

RI23
50K

CARRIER
CONTROL

AN/URM-257
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Paragraph 1 ¢

The range of frequencies covered is from 10 kilo-
cycles e %0 megacycles per second in 8 bands with an
overlap of at least 3%. The desired band (A through
H) is selected by the FREQUENCY BAND SWITCH
(5-10%} {See figure 6-22). This switch is of the rotary
selector, shorting type and serves three functions as
foilows:

(1) Selects applicable "inductance.capacitance”

I3

COETIOINGURGHT

. proper grid leak resistance and block-
combination for V-1006.
> ground ‘“inductance-capacitance”
as not utilized at the selected frequency band.
¢ shorting of “inductance-capacitance”
combinations is necessary in eliminating stray inductance
and capacitance at the frequency range selected.

The prinicipal electrical features of the carrier os-

«itlator are shown in the simplified schematic diagram,

figure 2-2. For purposes of simplifying the circuit anal-
ysis, the mechanics of the FREQUENCY BAND
S‘»‘ FTCH (S-105) have not been included in this
and ™ represent the contact positions of the
BAND SWITCH (S-105) when set at
. The decails of the carrier oscillator are covered
1 -iw overshl schematic diagram (figure 6-22 ) near the
end of Secron 6.
d. The ostitlater tabe (V-106) is a type 6J6 dual
wriode with both sections connected in parallel. The
frequency of the oscillations is determined by the L-C
constant of vh( resonant tank circuit. The main tuning
< 27% is of the straight line frequency type,
designed o give a linear frequency change with rotation
except ar the exrreme ends of the frequency range. All
frevuensy bands, with the exception of the highest band
(), ran be cadibrated by adjustment of che associated
traene pacitor and variable iron core inductance.
if w! H can be calibrated by varying the
: the turns of L-105. This is discussed
1 hecrton by, pac. 9.

B- @— -~
— )
~d— “5 .’--I---A .
Cl20 I ciza 1 = PART OF
1000 L0 4“, 1000 i E \\;
HTR @ & CETE @:_:1 S105
jiaelsd
ORIGINAL Figure 2-2. Simplified Schematic Biagrom of the Carrier Oscillator
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e. Bias for the oscillator tube (V-106) is provided
by grid current which charges the grid blocking capacitor
(C-126) through the cathode to grid resistance-
(R-125). The resistor (R-125) in parallel with the
capacitor (C-126) allows this capacitor to discharge
during the portion of the RF cycle when the grid is
not positive with respect to the cathode. The net result
is 4 bias on the grid which is proportional to the ampli-
tude of the RF voltage across the grid tank circuit. When
the FREQUENCY BAND SWITCH (S-105) is set
for bands G or H, a 2200 ohm resistor (R-124) shunts
the 100,000 ohm grid leak resistor (R-125) presenting
an effective grid leak resistance of 2200 ohms for these
bands. This is shown in the schematic diagram, figure
6-22 near the end of Section 6.

f- A parasitic suppressor (E-127) consisting of an in-
ductance (L:113) wound around a resistor (R-159) serves
to suppress spurious oscillations which are apt w0 be
more pronounced at the highest frequency range (18
to 50 mc) of the signal generator. The filter network in
the plate circuit, consisting of an inductance (L-103)
and three capacitors (C-121, C-122, C-123) serves to elim-
inate stray RF currents from the oscillator compartment
and interconnecting leads. Feedthru capacitor C-121 per-
mits the entry of the lead from the CARRIER CONTROL
(R-123) into the filter network and also bypasses stray
RF currents along this lead.

g The carrier amplitude is adjusted to the required
value by means of the CARRIER CONTROL (R-123)
which is a linear potentiometer that varies the voltage
applied to the plate of the oscillator tube (V-106). A
different V-106 cathode resistor (R-158, R-160, R-162,
R-i163) is switched into the circuit for bands A, B, D,
and E to improve the output voltage linearity of R-123
on these ranges.

b. In changing frequency bands, the main tuning

TO CARRIER ¢———————————
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capacitor (C-127) is shunted by the corresponding in-
ductance and trimmer capacitance and is conrected be-
tween the grid leak resistor and ground. This tuning
capacitor is geared to the frequency scale (N-101, sce
figure 4-1). The scale rotates through 180 degrees and
is divided into eight frequency ranges (baads A thrv
H).

i. The FREQUENCY BAND SWITCH (S-105) has a
scale mask (H-101) connected to it, so that only the
frequency range or band selected can be viewed through
the front panel of the signal gencrator. A more complete
discussion of the frequency adjusting system is given in
Section 4, par. 4.

3. BUFFER-AMPLIFIER.

(See figure 2-3).

a. The buffer-amplifier is an untuned RF amplifier
inserted electrically and physically between the carrier
oscillator and audio compartments, and is completely
enclosed in a shielded compartment. It consists of two
pentodes, type 6AHG (V-104 and V-105), wired in par-
allel. This stage serves the dual function of isolating
the carrier oscillator V-106 from output loading, and
introduces the amplitude modulation from V-102 to
V-106.

b. As a buffer stage, the buffer-amplifier makes the
carrier oscillator independent of the setting of either
the MICROVOLTS control (R-155) or MULTIPLIER
(E-112-Step Attenuator), as well as independent of any
load that may be presented to the output of the signal
generator. (See figure 6-22).

¢. Modulation is accomplished by introducing the audio
voltage from the modulation oscillator (V-102) or from
an external source to the grid of the buffer amplifier
tubes (V-104 and V-105). Due to the nature of the cir-
cuit, the amplitude of this audio voltage is directly cor-
related to the degree of modulation and adjustable by
means of the % MODULATION coatrol (R-111). A

Li02

OSCILLATOR
RiT4

k | %4.7'(
Re4 clie
2.2 MEG

TTTA + 240VDC
UNREG.

l 2.5MH
RI73 cio
47K l 1000

2
T0 4103
Yo clos VIA $i03 vio4
q

@ I0KC-230KC

) 230KC- 16MC
"""""" . %:5" CARRIER RANGE SWITCH
It sio7
RIT2 1€
K

Li2i
:
tﬂ’loll RITT RII2 16MC- 34MC =
. 68K 270K uzz
VM snesonn L
RU4
510K
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= v é T0 b———» TORISS
| & ik e
TO VIO3
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Figure 2-3. Simplified Schematic Diagram of the Buffer-Amplifier
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portion of this audio voltage is also applied to the plate
circuit of the modulation diode (V-103) where it is rec-
tified and fed to the voltmeter bridge circuit for indi-
cation of % Modulation on M-101 (see Section 2,
par. 5).

d. A decoupling network contisting of C-114, C-157
and R-164 serves to minimize the presence of incidental
frequency modulation effects on the carrier oscillator
circuit.

e. The plate supply voltage of V-104 and V-105 is
unregulated at 4240 volts d-c, and the screen supply
voltage is regulated at 150 volts d-c. The grid bias
is preset by adjustment of the cathode BIAS resistor
(R-113) to introduce a d-c grid voltage of approxi-
mately —2 volts. This voltage is critical and is selected
to maintain a minimum of both carrier and audio
distortion (see Table 6-4, par. 4).

f. The output of V-104 and V-105 is coupled to the
attenuator circuit through a network selected by the
CARRIER RANGE switch (8-107). When operating
the signal generator at frequency bands A thru C, this
switch should be set to the “10 kc-230 kc” position. In
this position, the RF output is taken from the plates of
V-104 and V-105 through two parallel capacitors
(C-112, C-113) which offer a total capacitance of 6710
micro-microfarads. These capacitors present a low
enough reactance to permit sufficient RF output at
low carrier frequencies (below 230 kc). These low
frequencies should not be modulated by audio signals
above 1000 cycles to avoid the presence of appreciable
audio in the output. More effective audio filtering is
accomplished at higher RF frequencies, by switching
S$-107 to one of the other three positions where C-113 is
eliminated and the output coupling capacity is only
510 mmf.

g- CARRIER RANGE switch $-107 serves an addi-
tional function above 16 mc where one of two RF peak-
ing coils is placed in parallel with the AC load of
V-104 and V-105. One coil (L-121) boosts the RF gain
of the buffer-amplifier stage between 16 mc and 34 mc,
whereas the second coil (L-122) boosts the gain between
34 mc and 50 mc. The inductance of these coils com-
pensates for the output capacity in the plate circuit of
V-104 and V-105. A single coil does not provide suf-
ficent gain over this frequency range. By increasing the
gain of V-104 and V-105, RF distortion from 16 mc to
50 mc is kept at a minimum. In order to obtain full
output without these coils, the grid RF signal of the
buffer-amplifier stage would have to be increased by
advancing CARRIER CONTROL R-123 in a clockwise
direction. This larger grid signal would result in
increased RF distortion. Peaking coils are not necessary
at lower frequencies where the gain of the buffer-
amplifier circuit is sufficiently high to keep RF dis-
tortion at a minimum.

b. A small portion of the RF energy is tapped from
the RF output of the buffer-amplifier stage at the com-
mon point of the CARRIER RANGE switch S-107 and
coupled to the grid of the crystal'oscillator-mixer V-108
via isolation resistors R-167 and R-175, and blocking
capacitor C-150. The crystal calibrator is discussed in

ORIGINAL
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detail in paragraph 7 of this section.

4. MODULATION OSCILLATOR.
(See figure 2-4).

a. GENERAL—The modulation oscillator is contained
in the audio compartment and is a standard Wien-bridge
oscillator, utilizing a type 12AU7 dual triode (V-102). It
is capable of generating an audio signal of either 400 or
1000 cycles, depending upon the position of the MOD
SELECTOR switch (S-103). When this switch is in the
“EXT” position, the oscillator section (V-102A) is in-
operative and an external modulating voltage (100 to
10,000 cycles) may be applied to the EXT MOD IN jack
(J-103). The external audio signal is fed via a three
section filter (Z-101), RF choke (L-117) and MOD
SELECTOR switch ($-103) to the grid circuit of buffer-
amplifier V-104. The degree of modulation can be varied
by 9% MODULATION control R-111. The filter and
choke are shown in the overall schematic, Figure 6-22
near the end of Section 6.

b. AUDIO OUTPUT—When the MOD SELECTOR
switch (S-103) is in the 400 or 1000 cycle position, the
corresponding audio signal is applied to the grid of
V-104 via ¢, MODULATION control R-111. In these
positions of S-103, the audio voltage will also be avail-
able at EXT MOD IN jack (J-103) for external appli-
cations. The audio voltage at J-103 can be varied by
Modulation control R-111. The impedance at J-103 is
high (depending upon position of R-111 arm), and the
audio voltage available will be proportional to the %,
Modulation reading on M-101 when fed to a high imped-
ance (approx. 100k) load. When a low impedance load
is connected at J-103, the audio output at J-103 will de-
crease, but the mcter reading will still be proportional
to the audio output voltage. The maximum available open
circuit audip voltage at J-103 will be approximately 2
volts. This voltage will be represented by a reading of
“50” " on the 9, MOD scale of the meter. To avoid audio
frequency shifts that may occur in the extreme clockwise
position of R-111, the ¢, Modulation reading should
never be advanced to an indication beyond '“50"’. The
operational procedure for obtaining audio output is dis-
cusscd in Section 4, OPERATION. The complete circuit
will be found in Figure 6-22 near the end of Section 6.

¢. CRYSTAL CAL OUTPUT—Besides functioning as
an internal and external audio source, the amplifier sec-
tion (V-102B) of the modulation oscillator also serves as
an amplifier for the audio beat of the crystal calibrator
(V-108). When XTAL-CAL switch (S-106) is in the ON
position, B+ is applied to V-108 and the beat output of
the crystal calibrator (V-108) is fed to the grid of V-102B
where it is amplified. When calibrating against the inter-
nal crystal (Y-101), the MOD SELECTOR switch
(S-103) should be set to XTAL. This is the same as the
EXT position of the switch. In this position, the crystal
beat can be monitored at the EXT MOD in jack (J-103)
with a set of crystal earphones. Connector, Adapter UG-
684/U is provided to adapt BNC jack J-103 to a stand-
ard phone plug. High impedance crystal earphones must
be used since the impedance at J-103 is high.

d. CIRCUIT ANALYSIS OF MODULATION
OSCILLATOR.

(1) Tube section V-102B acts as an amplifier and in
verter. Even without the Wien-bridge circuit, this sys-
tem could oscillate since any signal that appears on the
grid of V-102A is amplified and inverted by both
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Figure 2-4. Simplified Schematic Diagram of the Modulotion Oscillator

V-102A and V-102B. The voliage fed back to the grid
of V-i102A then must reinforce the initial signal and
cause osciliations to be set up and maintained. This type
of system, however, would amplify voltages of a very
wide range of frequencies. The bridge circuit is used
to eliminate feedback voltages of all frequencies except
the single frequency desired in the output. The bridge
allows a voltage of only one frequency to be effective in
the circuit because of the degeneration and phase shift
provided. Oscillations can take place only at the fre-
quency which permits the voltage across resistor R—104
(input signal to V-102A) to be in phase with the output
voltage from V-102B, and for which the positive feed-
back voltage exceeds the negative feedback voltage.
Voltages of any other frequency cause a phase shift
between the output signal of V-102B and the input to
V-102A. Undesired frequencies are thus attenuated by
a high degree of degeneration so that the feedback
voltage is insufficient to sustain oscillations at frequencies
other than the desired frequency.

(2) The degenerative or negative feedback voltage is
provided by the voitage divider network consisting of
the cathode resistor (R-105), a potentiometer (R-110)
and series resistor (R-117). Since there is no phase shift
across this voltage divider, and since the resistances ate
practically constant for all frequencies, the amplitude of
the negative feedback voliage is constant for all audio
frequencies that may be present at the output of V~102B.
The degeneration control potentiometer (R-110) is pre-
set to sustain oscillation at both 400 and 1000 cycles per
second, with minimum distertion.

{3) Rencgeration or positive feedback is provided by
a voltage divider consisting of two resistors (R-101,
R-104} and two capacitors (C-101, C-102), when the
MOD SELECTOR switch is set for 1000 cycle operation.

2-4

At very high frequencies the reactance of C-102 is low
and any positive feedback voltage applied to the grid of
V-102A will be at a minimum. At very low frequencies,
the reactance of C-101 will be high and the positive
feedback voltage applied to the grid of V-102A will
subsequently be low. It can also be shown that for maxi-
mum regeneration at the desired frequency, the voltage
across resistor R-104 will be in phase with the output
from V-102B when :R-101 X C-101 = R-104 X
C-102.

5. ELECTRON TUBE VOLTMETER.

The electron tube voltmeter consists of three funda-
mental circuits, namely, the RF crystal diode (CR-101),
the modulation diode (V-103) and the voltmeter bridge
(V-101). The voltmeter bridge tube (V-101) and modu-
lation diode (V-103) circuits are contained in the audio
compartment, whereas the RF crystal diode (CR-101)
circuit is located in the buffer-amplifier compartment.
A meter (M-101) is provided on the front panel of the
signal generator to give the appropriate voltage indi-
cation. This voltmeter circuit makes it possible to
determine both the carrier output strength and per-
centage of modulation.

a. RF CRYSTAL DIODE. (See figure 2-5).

(1) The RF crystal diode (CR-101) rectifies the
carrier output signal of the buffer-amplifier (V-104,
V-105) which is then applied to the voltmeter bridge
(V-101) circuit. The strength of this RF signal is indi-
cated on the meter (M-101)

(2) CR-101 is a germanium crystal diode type
IN34. The RF voltage is taken from the plate circuit
of the buffer-amplifier (V-104, V-105) and applied
across CR-101 through a T pad described in paragraph
6i of this section.
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Pigure 2-5. Simplified Schematic Diegram of the Rf Diede

(3) The rectified RF signal appears across the crys-
tal diode resistors R-126 and R-127. A 56 micromicro-
farad capacitor (C-142) and a 5000 micromicrofarad
capacitor (C-136) serve to bypass the RF energy from
the voltmeter bridge circuit. An additional feedthru
type RF bypass capacitor (C-137) permits the entry of
the RF crystal diode (CR-101) output into the audio
compartment. A part of the rectified RF signal voltage
is taken across R-127 and applied to the grid of the
bridge tube (V-101B) when the METER READS
switch (§-102) is in the RF position. The RF voltage
is read from the upper scale of the meter (M-101). This
scale is calibrated from 0 to 50 micro-volts. When the
meter indicates 50 microvolts, one volt cutput open
circuit, is present at the X 20,000 RF OUTPUT jack
(J-101). When J-101 is terminated in its characteristic
impedance (500 ohms) a meter reading of 50 micro-
volts represents an output of 0.5 volt. Similarly, if the
output is taken from the X MULT RF OUTPUT jack
(J-102), and this jack is terminated in its characteristic
impedance (53.5 ohms), the voltage at J-102 is deter-
mined by multiplying the MULTIPLIER dial (I-104)
setting by the meter reading. (See Section 2 par. 6 and
par. 8).

AUDIO OUTPUT
VIA 8103

TO PLATE

TO GRID CIRCUIT OF
OF VIO2A VIo4
*T
Rl cit8 -
an 270k IMF =
100K 1t
%MOD
CONTROL

TO GRID OF VIOIB
%" V|A 8102

Ri21
IMEG

Figure 2-6. Simplified Schematic Diagream of the
Modvulation Diode
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b. MODULATION DIODE. (See figure 2-6).

(1) The modulation diode (V-103) is a type
GALS dual diode with only one tube section used. It
rectifies the modulating voltage. This rectified voltage is
then applied to the grid of the voltmeter bridge tube
(V-101B) for determination of percentage modulation.
The same voltmeter bridge is used for reading percent-
age modulation as is used for determining carrier output
strength. The principal features of the modulation diode
are shown in Figure 2-6."

(2) The percentage modulation of the carrier fre-
quency is determined by the modulation voltage ap-
plied to the control grid of the buffer-amplifier (V-104,
V-105). This modulation voltage is taken from the 100,-
000 ohm 9% MODULATION potentiometer (R-111) -
and applied across the modulation diode (V-103) cir-
cuit where it is rectified. Resistors R-119 and R-121
serve as a voltage divider. A part of this rectified audio
voltage is taken across R-121 and applied to V-101B
when the METER READS switch (5-102) is in the %
MOD position. Capacitor C-118 blocks the DC grid
voltage of V-104 from V-103. Due to the modulation
characteristic of the buffer-amplifier circuit, the degree
of modulation is a function of audio voltage and inde-
pendent of the carrier amplitude. This is true in such a
grid modulating system when the RF signal amplitude
is small with respect to the amplitude of the audio volt-
age. In this type of circuit, the degree of modulation
is a function of the change in gain of the modulating
stage (buffer-amplifier) brought about by the audio
voltage. This can be seen from an analysis of the Eg-Ip
(grid voltage-plate current) curve of the tube. As the
audio voltage on the gird swings up and down, the in-
stantapeous operating point of the RF signal is
changed. When the swing occurs over the non-linear
region of the Eg-Ip curve, the instantaneous gain of
the tube, with respect to the RF signal, also changes.
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Figure 2=7. Schematic Diagram of the Voltmeter Bridge Circuit

When this gain varies from zero to twice the gain at the
-quiescent point, 1009, modulation will result. Similarly,
the degree of modulation will be 509, when the gain
varies from 1/ to 11/ times the gain at the quiescent
point. The degree of modulation, therefore, depends only
on the audio amplitude. A proportional part of this audio
voltage is fed to the meter circuit and the percentage of
modulation is read directly from the lower scale of
M-101. '

¢. VOLTMETER BRIDGE CIRCUIT. (See figure
2-7).

(1) The voltmeter bridge (V-101) circuit provides

a means for applying the rectified signals from either the
RF or modulation diodes to the meter (M-101). The
bridge circuit utilizes a tube type 12AU7 (V-101) dual
triode and is located in the audio compartment. The prin-
cipal electrical features of the voltmeter bridge circuit
are shown in figure 2-7.

(2) The fundamental principle of the voltmeter
bridge is that of a Wheatstone bridge in which the DC
plate resistances of the triode sections form two of the
arms. When the bridge is balanced, the DC plate re-
sistances of both triode sections are equal and no current
flows through the meter (M-101). The movement of
this meter is such that 50° microamperes gives full scale
deflection. Tube section V-101B is the “unbalancing”
part of the bridge, its DC plate resistance varying in
accordance with the bias supplied by the rectified volt-

2-6

age from the RF crystal diode (CR-101) or modulation
diode (V-103). The degree of unbalance is determined
by the strength of the carrier signal or modulation volt-
age and is indicated by a reading on M-101.

d. VOLTMETER BRIDGE ADJUSTMENTS.

(1) The RF COMP (R-128) and MOD COMP
(R-129) controls are located on the audio compartment.
The RF COMP control (R-128) can be used to cor-
rect for low end scale errors of M-101 when the METER
READS switch (S-102) is in the RF position. The
MOD COMP control R-129 is provided to compensate
for the contact potential of the modulation diode
(V-103). This contact potential is due to the static
emission present when the heated tube filaments create
electrostatic fields in the diode, resulting in some flow
of current. The effects of contact potential can be de-
tected by first adjusting R-131 for zero meter reading
with the METER READS switch (S-102) in the BAL
position. Resistor R-131 varies the relative B - voltage
applied to the plates of both sections of V-101 until the
bridge is balanced. With the MICROVOLTS control
(R-155) and % MODULATION control (R-111) set
fully counterclockwise M-101 should read zero in either
the RF or % MOD positions of S-102. A residual meter
reading in the % MOD position indicates the presence
of contact potential at the grid of V-101B. Adjustment
of the MOD COMP control (R-129) places a balancing
potential on the grid of V101A to compensate for this
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effect when S$-102 is in the % MOD position.

(2) R-133 and R-134 are the meter sensitivity con-
trols for the RF and 9, MODULATION scales of
M-101. These potentiometers are adjusted whenever it
is suspected that either meter range is incorrect. This
procedure is discussed in Section 6 par. 10.

6. VARIABLE RF ATTENUATOR.

(See figure 2+8).

a. The RF attenuator circuit consists of a step attenu-
ator (E-112) and dual potentiometer MICROVOLTS
control (R-155), both located in the shielded buffer-
amplifier compartment. Both controls vary the carrier
voltage applied to the X MULT RF OUTPUT jack
(J-102) but only the MICROVOLTS control (R-155)
affects’ the voltage at the X 20,000 RF OUTPUT jack
(J-101). The value of the voltage at the X MULT RF
OUTPUT jack (J-102) is determined by multiplying
the meter (M-101) reading by the indicated position of
the MULTIPLIER dial (1-104). The entire circuit is
effectively resistive so that the attenuation introduced is
substantially independent of frequency within the limits
of the instrument. The output impedance of the attenu-
ator system as taken from the X MULT RF jack (]-102}
is constant at 53.5 ohms for any position of the attenu-
ator MULTIPLIER dial (1-104). The attenuator (E-112)
and associated circuit are shown schematically in figure
2-8.

b. The X 20,000 RF OUTPUT jack (J-101) voltage is
taken from the dual potentiometer MICROVOLT con-
trol (R-155) and is not attenuated by the step attenuator
{E-112). The voltage developed across this jack depends
upon the setting of the CARRIER CONTROL (R-123)
and MICROVOLT control (R-155) and its output im-
pedance is constant at 500 ohms. When this jack is ter-
minated in its characteristic impedance {500 ohms), the
output voltage is determined by multiplying the meter

AN/URM-25C
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(M-101) reading by 10,000. When it is not terminated
{open circuited ), the output voltage will be 20,000 times
the indicated reading on the meter (M-101).

¢. Whenever the [requency of the signal generator is
changed, reset the X 20,000 RF CUTPUT jack (J-101)
voltage for a meter (M-101) reading of "50” by rotat-
ing the MICROVOLT control (R-155) fully clockwise
and then rotating the CARRIER CONTROL (R-123)
in a clockwise direction until the meter reads "50”
This represents one volt open circuit output from J-101
and 0.5 volt output when this jack is terminated in its
characteristic impedance (500 chms).

d. The step attenuator (E-112) attenuates the output
from the X MULT RF OUTPUT jack (J-102) in steps
of ten as indicated on the dial plate (I-104). The volt-
age at J-101 will not be affected by the position of this
dial.

e. The useful output voltage from the X MULT RF
OUTPUT jack (J-102) is always based on terminating
this jack in its characteristic impedance (53.5 ohms);
thus, when the output from J-102 is fed to a receiver
under test, with the impedance properly matched, the
reading on the signal generator meter will indicate the
input voltage to the receiver under test. This is discussed
more fully in section 2, paragraph 8, TERMINATING
THE SIGNAL GENERATOR.

f. When the voltage from the X 20,000 RF OUTPUT
jack (J-101) is set at “50” on the meter, the maximum
output from the X MULT RF OUTPUT jack (J-102),
when correctly terminated (53.5 ohms) will be 0.05
volts, Within each step of the artenuator (E-112), the
output from the X MULT RF OUTPUT jack (J-102) is
varied by rotating R-155. The output voltage from this
jack is determined in microvolts by multiplying the
meter (M-101) reading by the corresponding position
of MULTIPLIER dial (£-104). Since the accuracy of all

) i X20000
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RI69 6725 | ¥
270K 7
| cis4
~ Ol MF
RI168 3
270K YOI Cci53
IMC L9 LI120 OIMF
2.5MH .5MH

Figure 2-9. Schematic Diagram of Crystal Calibrator

meters is expressed in terms of percentage error for full
scale deflection, the technician should avoid using the
meter calibration below10”.Use the(5:1) FIXED AT-
TENUATOR CN-132/URM-25 whenever a meter volt-
age indication in this range is required. This attenuator
is discussed more fully in paragraph 9 of this section.

g- For any particular carrier frequency, once the
CARRIER CONTROL (R-123) has been rotated to give
the required “50” meter indication, its setting should
never be changed. The output from each attenuated
step and from the X 20,000 RF OUTPUT jack (J-101)
is varied by adjusting the MICROVOLTS control
(R-155). Whenever the generator frequency is changed,
however, the CARRIER CONTROL must be reset to
give the required 50" meter ‘indication. This adjust-
ment is made only after R-155 has again been rotated
to the fully clockwise position.

h. When R-123 and R-155 have been adjusted to in-
troduce a one volt signal (M-101 reads “50” and J-101
unterminated to the step attenuator (E-112), the
series voltage dropping resistor (R-143) reduces this

Figure 2-10. Impedance Adapter MX-1074/URM-25

2-8

voltage to 0.1 volt. The maximum output voltage avail-
able from the X MULT RF OUTPUT jack (J-102)
when this jack is terminated in 53.5 ohms, will there-
fore be 0.05 volt. This will also be the maximum input
voltage from this jack to a properly matched receivet
under test. (See Section 2 par. 8). It is this voltage,
under terminated conditions, that is actually indicated
on M-101.

i. The MICROVOLTS control (R-155) is a two sec-
tion potentiometer connected with two 500 ohm re-
sistors (R-141, R-142) in the form of a T pad. It pro-
vides a smooth controf of the voltage applied to the step
attenuator, at the same time maintaining a constant im-
pedance (500 ohms) across the output of the buffer-
amplifier (V-104) and across the X 20,000 RF OUT-
PUT jack (j-101).

j- The step attenuator (E-112) is a six section ladder
resistive network and its output is attenuated in six
steps. With the MICROVOLTS control (R-155) and the
attenuator (E-112) in combination, any desired voltage
between zero and 50,000 microvolts can be obtained at

53.5 OHMS 52 OHM CABLE (Wi04)
T o
[y
GENERATOR

OUTPUT (J102)
PR
IMPEDANCE ADAPTER
MX-1074/URM-25
§ 53.5 OHMS

tRS01)

v =V
OP INDICATED

Figure 2-11. Equivalent Circuit of X MULT RF OUTPUT
(J-102) with Impedance Adapter MX-1074/URM-25
Added
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the X MULT RF OUTPUT jack (J-102) when J-102 is
terminated in its characteristic impedance (53.5 ohms).
The input voltage to the receiver under test is thus de-
termined by multiplying the meter (M-101) reading
(upper scale) by the decimal multiplier indicated by the
position of the MULTIPLIER dial (I-104). The lowest
calibrated output voltage is 0.05 microvolt.

7. CRYSTAL CALIBRATOR.

(Sce figure 2-9 ).

4. GENERAL—The RF Signal Generator Set AN/
URM-25C contains a crystal calibrator, incorporated in
the audio compartment. This circuit provides crystal
check points from 1 mc to 50 mc for purposes of inter-
polative calibration of the signal generator in this fre-
quency range. The frequency accuracy of the crystal check
points, at room temperature, and at the moment of check-
ing is within + .001%, or better. The overall frequency
accuracy of the equipment (1 mc to 50 mc) when checked
against the crystal calibrator, inluding all variations of
operating conditions, is within + .05%. No provision is
made for integral calibration below 1 mc where the
accuracy is that of the direct reading frequency scale

+ .5 .

( b. ClﬁCUlT ANALYSIS—(see figure 2-9 ). The crys-
tal calibrator consists of a 1 mc crystal (Y-101) and an
oscillator-mixer circujt utilizing a type 6BEG pentagrid
converter (V-108). A portion of the RF signal is fed
from the plates of the buffer-amplifier stage to the
mixer grid of V-108 via isolation resistors R-167, R-175
and coupling capacitor C-150. The oscillator section of
V-108 is analagous to a Colpitts oscillator with 1 mc
crystal Y-101 serving as the tuned circuit and the screen
grid acting as the plate. Grid resistor R-169 is the grid
leak DC return for the oscillator grid. Trimmer C-151
is provided for adjusting the 1 mc frequency of the
oscillator against a primary standard. RF chokes 1-119
and L-120 serve to increase the harmonic generation of
the crystal oscillator and thereby extend the useful
range of the calibrator to 50 mc. When XTAL-CAL
switch S-106 is in the ON position, B | is fed to the
plate via plate load R-170 and to the screen via load
resistor R-171. When calibrating, the output of V-108
will be the audio beat difference between the signal
generator frequency and the crystal harmonic fre-
quency. This audio beat is fed to the grid of V-102B
via switch S-106. V-102B amplifies this beat and the re-
sultant signal is fed to the EXT MOD IN jack J-103
when MOD SELECTOR switch $-103 is in the XTAL
(EXT) position. Connector, Adapter UG-684/U is pro-
vided to adapt BNC type jack J-103 to a standard phone
jack when monitoring for zero beat. Crystal earphones
should be used when calibrating since the impedance
at J-103 is high.

8. TERMINATING THE SIGNAL GENERATOR.

a. The termination principles herein discussed are
based on the assumption that the load is essentially re-

ORIGINAL
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sistive in nature. This is true for most applications for
which this equipment is used in the field. In cases where
the load is not resistive, it will be necessary for the tech-
nician to interpret these principles with respect to the
nature of the load.

b. A CG-409A/U (4’0") coaxial output cable assem-
bly (W-104) consisting of a four foot length of RG-
58A /U cable and terminated at each end with a type
UG-88/U connector is supplied with the signal generator.
This cable is intended for use with the X MULT RF
OUTPUT jack (J-102) and has a characteristic imped-
ance of 52 ohms.

¢. Cable W-104 has a capacitance of 28.5 mmf/ft or a
total capacitance of 114 micromicrofarads for the entire
four foot length. The resultant reactance would have no
appreciable effect on the output of J-102 ac frequencies
below 1 mc and therefore, standing waves do not intro-
duce a termination problem at these frequencies.

d. At frequencies greater than one megacycle, the de-
crease in cable reactance begins to introduce a pro-
nounced shunting effect on the 53.5 ohm generator ter-
minal (J-102) impedance and it becomes necessary to
correctly terminate the recciving end of W-104 in order to
eliminate standing waves. There is no need to terminate
the signal gencrator end of the cable since its charac-
teristic impedance of 52 ohms is approximately the same
as the characteristic impedance across J-102.

e. The characteristic impedance across the X 20,000
RF OUTPUT jack (J-101) s 500 ohms and the cable
assembly W-104 should not be used with this jack. An
accessory seven inch CG-409A/U (7") cable assembly
(W-105) consisting of RG58 A/U cable and one UG-88/U
connector at each end is provided for use with J-101.
Since this cable is much shorter than the four foot cable
assembly, the effects of a mismatch at the X 20,000 RF
OUTPUT jack (J-101) are negligible.

f- When the 52 ohm cable assembly (W-104) is
plugged into the X MULT RF OUTPUT jack (J-102),
and terminated properly (53.5 ohms), no standin
waves will be present. An IMPEDANCE ADAPTER
MX-1074/URM-25 consisting of a 53.5 ohm composi-
tion resistor (R-501) contained in a rectangular alumi-
num case (See figure 2-10Vis supplied with the equip-
ment. This unit has onc UG-185/U connector at each end
and is inserted between the receiver under test and the
receiver end of cable W-104 when the receiver load im-
pedance is at least ten times the generator output im-
pedance (i.e. approximately. 500 ohms).

It is apparent from figure 2-11 that the voltage ap-
pearing across this terminating resistor at points OP will
be one half the open circuit voltage across the genera-
tor output at J-102 represented by points MN. However,
since the meter (M-101) was calibrated with respect to
a correctly terminated load, the reading on the meter
will actually reflect the input voltage to the receiver

29
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SIGNAL
GENERATOR
IMPEDANCE RECEIVER
ADAPTER UNDER
MX-1074/URM-25 TEST

J- !;2’X W-105

w-i04

Figure 2-12. Method for Inserting Impedance Adapter MX-1074/URM-25 at J-102

under test. Figure 212 illustrates the method for insert-
ing the impedance adapter.

g When the load impedance is less than 53.5 ohms,
the impedance adapter cannot be used. In this case, a
non-inductive composition resistor should be added in
series with the input element at the receiver under test,
so that the sum of the receiver input impedance and this
resistor will be 53.5 ohms (See figure 2-13). The total
load impedance will then match the signal generator im-
pedance at J-102 and standing waves will be minimized.
The actual receiver input voltage can then be calculated
from the formula indicated in figure 2-13. When apply-
ing this procedure, it will probably be necessary to file
down a larger standard resistor to get the precise value
required. Use the Resistance Bridge ZM-4/U or equiva-
lent to measure the resistance. For example; if the load
impedance of the receiver (Z) is equal to 30 ohms, a
series resistor (R) of 23.5 ohms must be added in series
with the receiver. A meter (M-101) indication of 10,000
microvolts will then represent an actual receiver input

535 OHMS 52 OHM CABLE(WIO4)
u‘ [+]
GENERATOR R=*MATCHING RESISTOR
OUTPUT (J102) R*53.8- &
N e
2 (LOAD IMPEDANCE)
=ZxV
VLOAom INDICATED
TS —

Figure 2-12. Equivalent Circuit of X MULT RF OUTPUT
(J-102) with Series Muatching Resistor Added

as follows:

Eload = — X M = i‘i X 10,000 == 5607 microvolts
53.5 53.5

To minimize leakage and other losses, this series re-

sistance should be inserted as closely as possible to the

input element of the receiver or instrument under test.

b. If the load impedance is considerably less than 500
ohms, but more than 53.5 ohms, the impedance adapter
is replaced by a non-inductive composition resistor which
shunts the load (see figure 2-14). The equivalent im-
pedance of the shunt and load should equal the gener-
ator impedance (53.5 ohms). The receiver input voltage
will then be equal to the meter indication. For example;
if the receiver input impedance (Z) is 120 ohms, select
the correct shunt resistor (R) as follows:

53.5 X Z 53.5 X 120 6420
R = P L ——
Z —535 120 -—53.5 66.5
R = 96.05 ohms
53.50HMS 52 OHM CABLE (WI04)
A ——————————— o
)
GENERATOR
OUTRUT (J102)
M T T P
R z
5352
R 2s3s
Yioao ¥ INDICATED

Figure 2--14. Equivalent Circuit of X MULT RF OUTPUT
{J-102) with Shunt Resisior Added

TABLE 2-1: METHODS FOR CORRECTLY TERMINATING THE SIGNAL GENERATOR AT J-102

LOAD IMPEDANCE I METHOD FIGURES PARAGRAPH
Less than 53.5 ohms } Series Resistor 2-12 88
__,;.‘;__;._‘_;A_, e | . | e R _ S
530 (;)hmm: (0 approximately 1 Parallel Resistor 2-13 8h
e I - E— et e e e e e e e e et S - — — e ———
H el . A ap
500 ohms or greater | E‘Q‘L;‘:?:‘U;;:z;; 2:10; 2-11;2-12 8f
& /U
2_] 0 ORIGINAL
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It is apparent that the meter {M-iG1) wvh\mr:n will
be the same as the acouel ¢ Vo th g

If an accurate voitage indwaticn ;
necessary to file down a sisndard pi uneil the de-
sired value is obtained. Use the Resssiance Bridge
ZM-4/U or equivalent to determine when chis value has
been reached.

i. Table 2—1 shows the most desitable rype of termina-
tion for any particuiar load impedance.

9. (5:1) FIXED ATTENUATOR OH-132/URM-25.

(Sce figure 2-15)

a. The (5:1) Fixed Aicenanr o L0
sists of a two section rectanguiag o
mately 2” long x 1" high x 1~
connector is provided at cach end o
cable CG-409A /U (4’07}, W-iu5
cables CG-409A/U (7”). These ¢
quired to make the necessary connent

b. The schematic diagram 2ad vuiin
5:1 fixed attenuator is she
signed to be used when the
ceiver under test is 5 olhumns
resistors (R-303, R-304, 305 R
parallel to give an cquivaient rosistands
These parallel resistors «ic 3
ohms resistors to form a i
calculated that the ourpui
tenuator unit will be oie fzi‘?h tis ;mpuﬁ wﬂmgc whea the
CN-132/URM-25 is properly terminated in 3.5 ohms,
It therefore follows that the voltage suipur from the
fixed attenuator will be one fiith the voltage indicated

by M-101.

DU BL 25 (o
nUm Case approxi-
A type UG-183/U
fr W-i04 outpur

and Wolds outpur
s are used as re-

wing l.§ the
1%, b ois des

i
COUYWER

Figure 2—15. (5:1} Fixed Atsnuaicr CN-T2R/URM-25
wifh Schemaiic Diagram Shown
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¢ is designed for a2 53.5 ohm
wid be used in conjunc-

VT jack (J-102),

BT jack (J-101).

) A signed ,)"mmn!y for use
with a i()ad xmpe: ance of 3.5 0hms it may also be
used when the receiver ‘xr.du test presents an impedance
other than 53.5 ohms. In such case, it will be necessary
to apply the terminating principles as outlined in para-
graph 8 and in Table 2-1 of this section. For example;

H} Er e load impedasnie is 1000 ohms, connect
othe signal generator.
sa,s to the fixed attenuator
cuiator with the impedance
sembly s then (onnected to the load. A
of 0,000 microvolts now reflects an
2000 microvolts.

.wdapt«:x‘
metey andicaion
actual load taput voltage

{2} If the lead lnpedance is 30 ohms do not use
the impedance . tosert a 23.5 ohm non-inductive
cesiSTOF tn series with che ou »f the fixed attenuator
and a‘m& IR LT Ty 2sd. A meter indication
: o acvsat toad vole

aday

0000

3

L4 racrovoles

Ay

2. A cosxial adaprer U201 /U] is also provided with
thie iproene o aliow for adapting the output cables
type BNC connccrors {ic. UG-88/U) to a type N con-
nector found un many rec

id. JIQ.W 37:33*;5;;3

ATR CHN-136/URM-25.
"WN-136/URM-25 is
ved Atienuator CN-

ohm  resistors
siaiiel to give an
£ i niese parallel resis-
tOES are mmmm% with (o i resistors (R-801,
R-802) to form 2 T network. This unit is the same in
principle as the 5:1 attenuator {see Section 2, par. 9) but
tniroduces 2 voliage attenuation of 10:1 instead of 5:1
: b i 5505 ohaes.

{B-80

£y aleny

fixed aitenuaror s provided for use at
D08 e {hand d) Mwn extremely accu-

; i are rc.qunred This
i ¥.1) of the step
»4 some residual
v w#ect the output
iur frequencies. For
accucaie 6 microvolt
ER dial (I-104) should
-+ {M-101) adjusted for
1 fixed attenuator at

‘zca;umey At
example; i i
QuEpBE 2t 3
be set at X1 with r{
& reading of °
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8 10,000 _ 4. In us?ng'the antenna sin.lulator., it should be realized
E ' = that the significant voltage is the input and not output
o C-40! .T%of, ; voltage of the antenna simulator. The reason for this is
5—; O_‘.’ l’-‘[d 0 that the antenna simulator approximates a standard an-
- ¢-402 4 R aor tenna which forms a part of the overall sensitivity
E \ o measurement of a receiver designed for use with it. For
= 1,000 m exarople; if the output frequency of the signal generator
8 500 ZExE) ’s 20 ;mc, it can :c seen, from.ﬁgl;ré 2—l§l:h;t the serie.s
& impedance of the antenna simulator wi e approxi-
g N\ - 2{8) mately 400 ohms resistive. Make the necessary E(E’nnec-
£ 200 \\7 vions as indicated in paragraph 11¢ of this section. A meter
8 100 /\ indication of 10,000 microvolts represents an input volt-
<ZI 5o 7= = age of 10,000 microvolts to the antenna simulator.
o f \ ¢. For accurate receiver output voltage indication, it
lq‘_" R should be remembered that the total load impedance
2 20 I represented by the antenna simulator in series with the
S . load of the igstrumem under test should be at least 500

chms. From figure 2-16, it is apparent that the accurac

% "FR'E20UE.T3 oY 'i N fle G :CYEJLE%) 50 will be sui’ﬁciegdy good at freqxl:tl:):cies above Smc. Belov{

Figure 2—16. Schematic Diagram of the Antenna Simuy-
lator SM-35/URM-25 with Input impedance-Fraguency
Curve

J-102 and terminate it in 53.5 ohms as described in para-
graph 8 of this section. The output across the 53.5 chm
load will then have an accurate value of 3 microvolts.

11. ANTENNA SIMULATOR SM-35/URM-25,
(See figure 2-16).

a. Antenna Simulator SM-35/URM-25 is contained in
an aluminum case of the same type and physical dimen-
sions as the impedance adapter and fxed attenuator
units. One type UG-185/U connector is prov.ded at each
end for connecting to any one of cutpur wz:les W-104,
W-105, or W-106.

b. The circuit consists ¢f a 200 mic:microfarad ca-
pacitor (C-401) in series with a series-parallel arrange-
ment consisting of a 400 micromicrofarad capacitor
(C-402), a 400 ohm resistor {R-401), and a 20 microhenty
inductor (L-401). At frequencies above 2.5 megacycles,
the antenna simulator unit acts like a pure resistance of
from 220 ohms to 400 ohms. Below 1.6 megacycles, the
circuit acts like a capacitance of 200 micromicrofarads in
series with an inductance of 20 microhenries and a re-
sistance of 15 ohms.

¢. From the impedance curve (figure 2-16}, it can be
secn that the minimum impedance of the antenna simu-
lator will be approximately 220 ohms. When using this
unit, first connect one end of the Impedance Adapter
MX-1074/URM-25 to the output: cable (W.104) and
plug the other end of W-104 into J-102 on the signal
generator. Using the auxiliary cable (W-105), connect the
antenna simulator to the impedance adapter. If neces-
sary, the second auxiliary cable (W-106) may then be
used to connect the anienna simulator to the receiver
under test. ’

212

Smc, the impedance falls off to approximately 220 ohms
and the receiver input load should be sufficiently high
{approximarely 280 ohms or greater) to maintain the
accuracy.

¥2. TEST LEAD CX-1363/U.

{See figure 2-17)

a. The Test Lead CX-1363/U should be used for mak-
ing interstage receiver measurements. It consists of a
0.1 microfarad capacitor (C-601) in parallel with a 510
micremicrofarad capacitor (C-602) enclosed in an alum-
inum case similar to the antenna simulator and fixed at-
tenuaror units. One end of this case is terminated in a
type UIG-185/U connector. Two 18” long clip leads ex-
tend from the other end. The capacitor network is in
series with the red lead, whereas the black lead is
srounded to the case.

b. The capacitor network is inserted to protect the
attepuator {E-112) of the signal generator from acci-
dental test probing at points of B+ potential and should
always be used when making interstage receiver tests.

¢. The reactance of the test lead capacitors should not
normally affect the accuracy of the meter (M-101) volt-
age indicarion since, in most cases, the impedance at re-
ceiver interstage measurement points will be high. It
must be realized, however, that when the CX-1363/U is
used ag test poines of low impedance (below 400 ohms)
the meter indication can no longer be depended upon
¢ reflect the acenal signal voltage applied.

13. POWER SUPPLY PP-562A/URM-25.

{See figure 2-18).

4. The power supply is an integral part of the RF
Signal Generator Set AN/URM-25C and is completely
centained in-a separate sub-chassis located to the rear of
the RF signal generator unit SG-44C/URM-25. It em-
ploys 2 full wave rectifier type 6x4 tube (V-201). The
incerconnecting power cable (W-102) is a two conductor
cabile with a two prong connector (P-101) on one end.

ORIGINAL
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Figure 2—17. Test Lead CX-1363/U

The other end of this cable is soldered to the AC input
fuses (F-101, F-102) located on the front panel of the
signal generator. When the connector (P-101) is plugged
into the power supply input power receptacle (J-201),
this cable assembly (W-102) transfers AC power from
the front panel to the rectifier sub-chassis. This inter-
connecting cable is connected in place and need not be
installed prior to using the signal generator. A type
OD3 (V-202) regulator tube is used for maintaining a
regulated 150 volt DC output to all tubes except the
buffer-amplifier (V-104) and crystal calibrator v-108. The
principal electrical features of the rectifier power unit are

AN/URM-25C

Section 2
Paragraph 13 @

shown in figure 2-18.

b. The power transformer (T 201) has a 450 volt cen-
ter tupped high volrage secondary and a 6.3 volt filament
secondary. It is so designed to permit satisfactory opera-
tion from a 115V (+109,), single phase AC source of
from 50 to 1600 cycles per second. Each side of the input
AC line is fused (F-101, F-102). An RF filter network
consisting of two 1000 micromicrofarad capacitors
(C-138, C-139) and two RF chokes (L-115, L-116) en-
closed in a metal shield is mounted on the rcar of the
front panel of the RF Signal Generator $G-44C/URM-
25 (see figure 6-12). This network by-passes stray RF
currents from the power line. .

¢. The plate supply voltage derived from the high
voltage secondary and rectifier tubes (points PQ on
figure 2-18) is approximately 240 volts DC and must
be reduced to the required 150 volts DC regulated sup-
ply for all tubes except V-104 and V-108. This voltage
drop is achieved by the DC series dropping network
(L-201, R-201). A PI filter consisting of a choke (L-201)
and three 4 microfarad capacitors (C-201, C-202, C-203)
is provided as a ripple filter. The two 4 microfarad capa-
citors (C-202, C-203) are connected in parallel to increase
the-effective capacitance. A single 8 microfarad capacitor
would introduce a problem of physical location. An addi-
tional .15 microfarad capacitor (C-204) 1s inserted in
parallel with L-201 to form a 120 cycle resonant filter.
This resonant filter lowers the 120 cycle power supply
hum level.

d. In a regulator tube such as the OD3 (V-202), the
voltage across the tube (150vDC) remains constant over
a fairly wide range of current (5 to 40 ma) through the
tube. This property exists because the degree of ioniza-
tion of the gas in the tube varies with the amount of
current that the tube conducts. When a large current is
passed, the gas is highly ionized and the internal im-
pedance of the tube is low. When a small current is
passed, the gas is ionized to a lesser degree and the in-
ternal impedance is high. Over the operating range of
the tube, the product (IXR) of the current through the
tube and the internal impedance of the tube is practi-
cally constant. If the supply voltage (points PQ on
figure 2—-18) drops, the voltage across the glow tube

_____ | c204 a0l
[T s " Tlese | Uagggf PI02

| 65 _i00o PIOI | 201 g

W F"Aoz ; R |§ggbc |
147

usvac | 1660 I s I+
INPUT cia8 : POWER |
| ==i000 8- - [
L Ao s @ o >

Y iiooo RO | a3 <le
—_—— | E 6.3 VAC " |

=+ =+ <+

Figure 2—18. Schematic Diagram of the Power Supply PP-562A/URM-25.
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(V-202) would tend to drop. However, the
glow tube deionizes slightty and less cur
through the tube. The corrovs sassiog o
DC dropping network (L- F#..l'.m,‘; ¥5
by the amount of this current decrease in the glow rube
This would develop sufficiently smaller voliage drops
across the series DC network to maintain the required
stable 150 volts drop across the glow mbe A sise in
supply voltage is similarly compensated for

raw in the

e. The regulator glow tube (V-202} ale
a stable output voltage when the load imp
If the load increased, more current would f
the dropping network (L-201, R-201}. This wouid e
to drop the 150vDC outpur voltage across the glow tube.
Instead this voltage drop rendency slightly deicnizes the
glow twbe resulting in an increase in its internal bm-
pedance. This increase in glow tube tmpedance, relative
to the DC impedance of the series dropping network,
again raises the power unit ourput voltage o the re
quired 150vDC.

f- The 6.3 volt filament supply (one side B-) and
the 150vDC output and 240vI¥C ontputs ave conaeoied
to the power unit output recepracte (§.202 3. i hese voloage

are transferred to the signal generator sub.chassic thioug
power cable W-103,. The B-lead from }J.202 ssnot g
to the power supply chassis but is carried to a2 single

counded

APY/URM-25C

THEORY OF
OPERATION

ground point in the audio compartment. The power supply
chassis, however, is grounded to the other units of the
signal generator. The reason for this separate B— ground
is @ eliminare RY leakage due to ground voltage gradi-
ents, Whenever the power supply is tested separately
from the signal generator, voltage measurements should,
therefote, be made between the test voltage point and
B~ not ro the chassis.
14, IMCIDENTAL FREQUENCY MODULATION.
The incidental frequency modulation present in
¥, Sigonl Generator Set AN/URM-25C is negligible
hgme 2-1% shows a typical carrier and a single pair of
sidebands whea modulated from 0 to 50% over the
envire signal generavor frequency range.

& For greatest accuracy in all amplitude modulated
signal  generators, sensitivity, selectivity, image ratio,
ANV characteriseics, and other receiver measurements
{except audio response) should be made with an un-
tulated carrier signal, This method is discussed in
Section 4, par. 14b. When the technician uses a modu-
luted carricr signal, the degree of modulation should be
ept a3 tow and the audio frequency as high as will
ve the purpose

of the measurement. In addition, make
wse of the frequency band overlap by setting the signal
generator at the Jow {maximum capacitance) end of the
buand wherever pessible,

2-14

vim 219, Typiew! Froguency Spectrum
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SECTION 3
INSTYALLATION

O

TS
CARDBOARD BOX

®

REMOVE ONE
/ CARDBOARD FILLER

®

REMOVE ONE

CARDBOARD FILLER PULL TOP HANDLE UP
AND LIFT SIGNAL GENERATOR

FROM BOX

Figure 3—1. RF Signal Generator Set AN/URM-25C, Unpacking Procedure

1. UNPACKING

a. The AN/URM-25C is packed for Domestic Com-
mercial shipment as shown in figure 3-1. Electron tubes
are shipped in place. Exercise great care in removing
the signal generator with its accessories from the card-

board carton.

b. The location of the accessories, in the signal genes-
ator carton, are as follows: (See Section 1, figure 1~1).
(1) Aatenna Simulator SM-3%5/URM-25, (5:1)
Fixed Attenuator CN-132/URM-25, (10:1} Fixed At-
tenuator CN-136/URM-25, Impedance Adapter MX-
1074/URM-25, Test Lead CX-1363/U, Coaxial Adapter
UG-201/U, Connector Adapter UG-684/U, and Instruc-
tion Book will be found on the inside of the panel cover,
An aluminum plate with ferrule clips is provided for
mounting these units.
(2) Power cable W-101 and output cables W-104,
W-105, W-106 are also mounted on this aluminum plate.

¢. Dimensions of the signal generator are showsn in

INCL.HANDLE
l (FLAT P08.)

/

Figure 3—2. RF Signai Generator Set AN/URM-25C,
Lutline Dimensional Drawing
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2. INSTALLATION.

a. The AN/URM-25C is a portable signal generator
and does not require permanent installation.

b. The equipment is intended to be operated with the
panel in the vertical position. Rubber supporting feet are
provided for the cabinet. These feet protect the finished
surface and serve to insulate the cabinet from a grounded
desk. This insulation precaution, however, is not nor-
mally required.

¢. The following preliminary settings and checks arz
required prior to placing the equipment in operation
{See figure 4-1).

(1) Turn POWER switch (§-101) to OFF position

(2) Turn CARRIER CONTROL E-101 to the fully
counterclockwise position.

(3) Plug power cable W-101 into power receptacle
-104
J (4) Insert other end of power cable W-101 into 115
volt AC source.

3-2

INSTALLATION

AN/URM-25C

3. ADJUSTMENTS.

a. All operating adjustments are described in’ Section
4 OPERATION

b. The following preliminary checks and adjustments
may be required in zero setting the meter (M-101). All
symbols designations in this paragraph refer to Section
4, figure 4-1.

(1) Turn CARRIER CONTROL E-101 and 9,
MODULATION control E-104 to the fully counter-
clockwise positions.

(2) Turn the signal generator on by placing
POWER switch $-101 to the ON position. (Allow a 15
minute warm-up period).

(3) Set METER READS dial I-105 first in the RF
position and then in %, MOD and BAL positions. Meter
M-101 should read zero in all positions.

(4) If the meter does not read zero, follow the
meter calibration procedure outlined in Section 6,
par. 10.

ORIGINAL
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SECTION 4

OPERATION
1. GENERAL. (5) Adjusting Output Voltage........... Par. 6
a. It is the purpose of the OPERATION section to ({i ,;:l r}sﬁiﬁﬁtﬁ; """"""""" ll::: g
instruct personnel in the proper use of the AN/URM- Q)m ting to the Receiver Under Test. . 9

25C as a test instrument. To be thoroughly familiar with })\; e mf A.gntenna Simulator T

the method of operation, it is suggested that both Section
2, THEORY OF OPERATION, and this section be read
and studied.

b. In the development of this section, an atzempt has
been made to present each step in the logical sequence
necessary to place the equipment in operation. If these
steps are carefully adhered to, the operator will nog
only avoid damaging the signal generator but will be
assured of a correct interpretation of the data as pre-
scribed by the instrument. Table 4-1 is an operational
summary of all front panel controls. .

¢. The essential details of operation and the necessary
precautions to be taken are covered in this section under
the following headings and paragraphs:

(1) Power circuit .............. ... ... . Par. 2
(2) Calibrating the Electron Tube

Voltmeter . ................. ... . .. Pac. 3
(3) Adjusting Carrier Frequency...... .. Par. 4
(4) Crystal Calibrator .. ............ .. Par. 5

1] Use of
LiN-132 /URM-25
Jsi of (10:1) Fixed Attenuator

N

S13G/URM-25 oo Par. 12
{123 Summary of Operation. .. ... ....... Par. 13
7153} General Iostructions for Use. .. ... .. .. Par. 14

NOTE

All reference to symbol designations in this sec-
tion apply to the front panel diagram Figure
4~1 unless otherwise specified. Primary refer-
ence is made to the symbol designation of the
front panel knob (i.e. E-101) applicable to the
specific circuit element (i.e. R-123). The asso-
ciation between the knob and circuit part is
shown on Figure 4-1 by indicating the corre-
sponding circuit element designation following
the knob symbol (i.e. E-101 (R-123)).

TABLE 4-1. OPERATIONAL SUMMARY OF FRONT PANEL CONTROLS (See figure 4-1)

SYM. NR. PANEL CONTROL FUNCTION
E-101 CARRIER CONTROL. Set carrier level.
E-102 CARRIER RANGE switch. Set to indicated frequency range.
E-103 MICROVOLTS control. Adjust output.
E-104 % MODULATION control. Adjust percentage modulation.
E-10% FREQUENCY BAND SWITCH knub Select desired frequency band (A thru H).
H-101 Dial Mask. . Makes visible only frequency band selected.
I-103 Main Tuning dial. Selects desired frequency.
I1-104 MULTIPLIER dial. Attenuates output from J-102 in steps of 10.
1105 METER READS dial. Select desired meter indication.
I-107 MOD SELECTOR—XTAL SELECTOR dial Select type of modulation or crystal beat output.
J-101 RF OUTPUT X 20,000. 500 ohms, | volt open circuit RF output.
J-102 RF OUTPUT X MULT. 53.5 ohm step attenuator output.
J-103 EXTERNAL MOD INPUT. Input for external modulation, audio output, crystal beat output.
N-102 Frequency scale. Irdicates output frequency.
S-106 XTAL CAL Turns Crystal Calibrator ON or OFF.

ORIGINAL
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2. POWER CiRG

a. The CARRIFR €t
be turned fully covnrcric
POWER switch (3-1¢3} !

b. Plug the power cable o Y iorn thie g

cable into the 115 wolt AL source

¢. Turn the PONYER swiwcn §]
tion. Line voltage v vow :
connecting power cabiz f
power transformer {Fo0ory Thiy f
in Figure 6-22

d. No other 5o O U T  FUCTILN. VNS SRRPEPS BT 1Y,
signal geasrator o . oot A satiu
mum 15 minute ware of i soadd
prior to setting the oo cratoe fos .

mits the instrument o rea b

ELOS
(5105)

4-2

Saction 4
Paragraph 2

RON TUBE

rractically sezled unic and
wosei sebiosimene has been covered
with solder. Pue o cariaiions (o the temper of
wnt spring, M-101 may not
er aeedir on first line to
the lefc) before the signal generator is turned

Merer M-t

the serow

the meter oo

AL

“ays peadd Fore

o B ihis condition exisss, apply a hot solder-
g o b sevew and raake the necessary
zere seting he ove apnlying power o the signal

TR AT LA
Senaraton.

g Airhoupgh e clecuon tube volimeter is calibraced
at the {uctory, vhysical agiation, changes in tube charac-
terisiies sad eavicamental conditions may make it neces-
sury f0 cecatibouie dhe merer circuit before the signal

i 104
> ~(EN2)

1105
| __—(5102)

] E103

! 1107
L —(S103)

iy E104
| =)

—J103

%
5
H

oy

i Generatoy SR80 SURM-28, Front Poned Dlogram
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generator is used as a test instrument. ! ince this involves
removing the signal generator sub-chassis from the cabi-
net (see Section 6, par. 4), non-technical personnel
should not attempt to calibrate the instrument. For use
by the Electronics Technician, a complete discussion of
the method for calibrating the voltmeter is given in
Section 6, par. 10. The following checks should be made
to determine if calibration is necessary:

(1) Set the CARRIER CONTROL (E-101) and the
% MODULATION control (E-104) fully counterclock-
wise,

(2) Turn the POWER switch (5-101) to ON. Allow
a 15 minute warm-up period.

(3) The meter (M-101) should read zero in all
three positions of the METER READS dial (I-105).

b. If the meter (M-101) does not read zero in all
positions of METER READS dial (1-105), the techni-
cian should follow the calibrating procedure outlined in
Section 6, par. 10.

4. ADJUSTING CARRIER FREQUENCY.

a. Whenever changing the frequency of the signal
generator, be sure that the METER READS dial (I-105)
is set to the RF position and the CARRIER CONTROL
(E-101) is turned fully counterclockwise. The CARRIER
RANGE knob (E-102) should be set to the correspond-
ing frequency range selected.

: NOTE
For greatest accuracy, always approach the
selected frequency by rotating tuning dial 1-103
in a counterclockwise direction. This eliminates
errors due to gear assembly back-lash,

b. The desired frequency is set by selecting the ap-
plicable carrier oscillator L-C-R network with the FRE-
QUENCY BAND switch (E-105) and turning the main
frequency tuning dial (1-103). The frequency is then
read from the frequency scale (N-102). If greater accu-
racy is required, this reading may be interpolated by
utilizing the index scale of N-102, and the reading indi-
cated on the tuning dial 1-103 (see par. 5).

¢. Eight frequency bands (A through H) are available
and can be selected by E.105. A scale mask (H-101) is
linked to this switch so that only the band scale selected
will be made visible. Bands A through D will be made
visible through the upper aperture whereas bands E
through H will appear through the lower aperture.

d. The index scale is located at the bottom of the
frequency scale (N-102) and is visible in all positions of
the FREQUENCY BAND SWITCH (E-105). This scale
is calibrated over a range of 180°. )

e. The tuning dial (I-103) is calibrated from 0 to 100.
One complete revolution of this dial will move the fre-
quency scale (N-102) 100 divisions on the index scale.
This index scale and tuning dial interpolation is dis-
cussed in paragraph 5 of this section.

f- The following procedure should be followed for
selecting the operating frequency of the signal generator.

ORIGINAL
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(1) Turn the CARRIER CONTROL (E-101) to
the fully counterclockwise position.

(2) Set the FREQUENCY BAND SWITCH
(E-105) to the desired frequency band.

(3) Turn the tuning dial (I-103) until the desired
value on the frequency scale (N-102) coincides with the
hair-line indicator,

g A double hairline is provided for eliminating paral-
lax frequency errors. The operator should read the fre-
quency on a straight line of vision so that both hairlines
appear to merge as a single line.

5. CRYSTAL CALIBRATOR.

a. GENERAL.—An integral crystal calibrator (V-108)
is provided for checking RF frequency of the signal gen-
erator between 1 mc and 50 mc. This calibrator should be
used whenever it is desired to obtain an accuracy within
=+ .05%,. For best results, closely follow the below pro-
cedure:

b. PROCEDURE.

(1) Set the signal generator to the approximate de-
sired frequency (see par. 4f).

(2) Set MOD SELECTOR dial I-107 to EXT
(XTAL).

(3) Connect a pair of high impedance earphones to
EXT MOD IN jack J-103, using 7" cable W-105 and
Connector, Adapter UG-684/U.

(4) Throw XTAL-CAL switch $-106 to ON posi-
tion. A number of zero beats will be heard in the vicinity
of the frequency selected.

(5) Select the nearest half megacycle beats (1 mc
on band H) on either side of the desired signal and rec-
ord the vernier dial (I-103) readings at these points. Al-
ways approach the frequency setting by rotating TUN-
ING dial I-103 in a counter-clockwise direction.

(G6) Set 1-103 to the accurate frequency (= .05%,)
by interpolating between the two calibration points (See
example).

¢. EXAMPLE OF FREQUENCY INTERPOLATION
(See figure 4-2).

(1) Assume that it is necessary to obtain a signal
at 34.3 mc =+ .05%,.

(2) Select the zero beat closest to 34 mc. This might
indicate a reading slightly less than “600” on the index
scale. From figure 4-2, we see that the arrow on N-104
points to somewhere between 93" and “94”, We also
see from this figure that the third line on N-104 lines u
with a marker on 1-103. The numerical setting at this
crystal check point is therefore *593.3",

(3) Rotate TUNING dial I-103 counterclockwise,
Eassing the 34 mc marking, until the next zero beat is
eard. This will appear 1 mc away from the first check
int. Let us assume that this will occur at a vernier read-
ing of 614.5. This represents a vernicr difference of 21.2
for 2 1 mc spread. A setting of 34.3 therefore represents
an advance of .3 x 21.2 or 6.36 from the "593.3” setting.
(4) Set the vernier reading to 599.7 = (593.3 +
6.36). This represents a frequency of 34.3 mc =+ .059),

‘NOTE
At frequencies below ‘band H, frequency check
points at 1 mc, 3.5 mc apd 0.25 mc may be
available. To avoid confusion, check points less
than 6.5 mc should never be used when calibrat-
ing. On band H, 0.5 mc check points will not be
available and 1 mc intervals must be used.
4.3
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Figure 4-2. Diagram Showing Vernier Reading of

Frequency Scale.
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6. ADJUSTING OUTPUT VOLTAGE.

a. PRELIMINARY SETTINGS. — Before adjusting
the output voltage, the signal generator controls should
be set in the following positions:

(1) CARRIER CONTROL (E-101) fully counter-
clockwise.

(2) METER READS dial (1-105) set at RF.

(3) MOD SELECTOR dial (I-107) set at OFF.

(4) CARRIER RANGE knob (E-102) to the appro-
priate position.

(5) MICROVOLTS control (E-103) fully clock-

NOTE

Due to the nature of the signal generator volt-
meter circuit, the presence of modulating volt-
age may introduce an error in the output voltage
indication of M-101. For most accurate results,
always select and read the RF output voltage
before applying modulation.

wise.

b. ADJUSTMENTS.

(1) Advance the CARRIER CONTROL in a clock-
wise direction until M-101 reads "50” on the upper
(RF) scale. If an exact reading of “50” is difficult to
obtain, proceed as follows. Turn the CARRIER CON-
TROL clockwise until slightly more than “50” is read

TABLE 4-2 METHODS FOR CORRECTLY TERMINATING THE SIGNAL GENERATOR AT J102

[ TYPE
LOAD ACGESSORY VOLTAGE
NaUT | IMPEDANGE CIRCUIT RESISTOR APPLIED TO
LESS THAN ,
[ 535 OHMS Ri=5635-2, |V wocareo Xz35
ZI
FROM 535 OHMS |
[[ |TOAPPROXIMATELY | c,q ;R §z R -535 Zp V \NoIGATED
2 2 -
500 OHMS 2 2;53.5
Z, 7
MX- 1074 / URM-25
500 OHMS A
__J Y IMPEDANGE
il OR MORE ! . Vv
casLe | ? | %2 ADAPTER INDICATED
Zy | : 3
| |
l ! |

4.4
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on meter M-101. Then, adjust MICROVOLTS control
(E-103) until exactly “50” is read on meter M-101.

When using the X MULT RF OUTPUT
(J-102), select the attenuation range with the MULTI-
PLIER dial (I-104) and adjust the MICROVOLTS con-
trol (E-103) for the desired output voltage. This voltage
is determined in microvolts by multiplying the meter
reading by the indicated position of I-104 when J-102 is
terminated in its characteristic impedance of 53.5 ohms.

(2) Whenever changing frequency, readjust the
CARRIER CONTROL (E-101) for a meter reading of
“50” with the MICROVOLTS control (E-103) returned
to the fully clockwise position. Select the desired output
voltage by rotating the MICROVOLTS control. Do not
use the CARRIER CONTROL for this purpose.

(3) To avoid leakage, the X RF OUTPUT jack
(J-101) and the EXTERNAL MOD INPUT jack
(J-103) should be covered by caps O-107 and O-110.
Similarly, the X MULT RF OUTPUT jack (J-102)
should be covered by cap O-108 when not in use.

7. INTERNAL MODULATION AND AUD!O OUTPUT.
a. INTERNAL MODULATION.

(1) Set MOD SELECTOR dial 1-107 to the 400 or
1000 cycle position.

(2) Set METER READS dial 1-105 to ¢, MOD
position.

(3) Adjust 9%, MODULATION knob E-104 until
the meter reads the desired percent modulation.

b. AUDIO OUTPUT (400 or 1000 cycles).

(1) Follow steps for internal modulation.

(2) Advance 9, MODULATION knob E-104 until
meter reads 50" (with no load at J-103).

(3) Audio voltage is available at EXT MOD IN
jack J-103.

(4) Connect load to J-103 and attenuate audio volt-
age with E-104 as required. Audio output is proportional
to reading on M-101.

NOTE

The audio output impedance at EXT MOD IN jack
J-103 is high. For maximum available audio output, }-103
should be connected to a high impedance load (approx.
100k). An impedance of less than 100k will.load the
audio circuit and greatly reduce the audio output. When
the meter reads “50”, approximately 1 volt open cir-
cuit will be available at J-103.

8. EXTERNAL MODULATION.

a. Set MOD SELECTOR dial (I-107) to EXT.

b. Connect an external audio frequency source to the
EXTERNAL MOD INPUT jack (J-103). Do not modu-

late with frequencies above 1000 cycles for frequency
bands A, B, or C.

NOTE

Due to the nature of the signal gencrator volt-
meter circuit, the presence of modulating volt-
age may introduce an error in the output voltage
indication of M-101. For most accurate results,
always select and read the RF output voltage
before applying modulation.

ORIGINAL
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9. COUPLING TO THE RECEIVER UNDER TEST.

a. X MULT RF OUTPUT JACK (J-102). The tech-
nician will find that the X MULT RF OUTPUT at J-102
is much more useful than the higher output at J-101 in
making receiver measurements. For best results, the ter-
minations principles outlined in Table 4-2 should be
followed when using the 53.5 chm output from J-102.
Cables W-104, W-105 and W-106 are provided for mak-
ing the necessary connections between units and should
be used as required. Coaxial adapter UG-201/U is also
supplied for use in adapting the BNC connectors on the
signal generator cables to a type N connecror found on
many receivers.

(1) Connect a common ground between the receiver
under test and the signal generator using ground ter-
minal G (E-106) or the ground connection in the output
cable. At low RF levels it may be necessary to orient the
ground connection to obtain best results.

(2) Table 4-2 lists the correct methods for termi-
nating the signal generator at J-102. These methods apply
to loads which are fundamentally resistive in nature. The
application principles are discussed in Section 2, par. 8.

b. X 20,000 RF CUTPUT JACK (J-101). — The
impedance at this jack is a resistance of 500 ohms shunted
by the capacitance of the jack (approximately 4 mmf).
Below 8 megacycles, this jack shunt reactance has no
appreciable effect on the voltage obtainable from J-101.
At 40 megacycles, however, the reactance due to the
shunt capacitance is only 1000 ohms and a 309/, attenu-
ation of signal voltage will be present at this frequency.
In any event, a maximum 1 volt across a high imped-
ance load should be available at J-101 for all frequen-
cies. It is reemphasized at this point that the termina-
tion methods outlined in Table 4-2 do not apply to this
jack since the impedance at J-101 is 500 ohms. When
using the X 20,000 RF output, the output voltage in
microvolts is determined by multiplying the meter
(M-101) reading by 20,000. This will be the actual volt-
age across a high impedance load (5000 ohms or more).

CAUTION

Care must be taken to prevent the introduction
of voltages back into the attenuators or impe-
dance adapter from the circuit under test. Cur-
rents greater than 20 milliampere may burn out
the resistances incorpora.ed within these units.
Always insert the Test Lead CX-1363/U when-
ever making point to point measurements in 2
receiver. This precaution is not necessary when
using the antenna simulator since it contains
a series capacitor.

4-5
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A 2 8 1 2 % 10 20 30
FREQUENCY IN MEGACYCLES

Figure 4—3. Schematic Diugram of the Antenna Simu-
lator SM-35/URM-235 with input Impedance-Frequency
Curve
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10. USE OF AWNTENNA SIMULATOR
SM-35/URM-25.

(See figure 4-3).

a. The Antenna Simulator SM-35/URM-25 is used
when making overall measurements or tests on a receiver

.designed for use with a standard antenna (see Section 4,

par. 14f). The antenna simulator merely approximates
the conditions that would exist had we applied our
signal to the antenna crcuit of the receiver and, there-
fore, the significant voltage is the input volitage w the
simulator and not the input voltage 1o the receiver.

&. Connect the output cable (W-104) 10 the X MULY
RF QUTPUT jack (}-102) and terminate this cable with
the Impedance Adapier MX-1074/URM-25. Connect the
antenna simulator (o the impedance adapter with cable
W-105 and to the receiver under test with cable W-100.

¢. 1t can be seen from figure 4-3 that the minimum
impedance of the anienna simulator will be approxi-
mately 220 ohms at 2 megacycles. This impedance
becomes exuemely high at lower frequencies and ap-
proaches 400 ohms at higher frequencies. In using the
meter {M-101) of the signal generator it should be
realized that a 20 percent maximum error may be intro-
duced at 2 megacycles. If greater meter accuracy is
required when using the antenna simulator, the actual
impedance of this unit should be calculated from figure
4-3 at the frequency selected.

4.6
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NOTE

Figure 4-3 in this section is the same as figure
2-16 in section 2 but has been repeated here to
assist the operator in applying the procedures
hercin outlined for use of the antenna simu-
lator.

11, USE OF (5:1) FIXED ATTENUATOR
CN-132/URM-25.

a. The (5:1) Fixed Attenuator CN-132/URM-25 at-
tenuates the outpur at J-102 in a ratio of 5:1 when termi-
nated in 53.5 ohms. It is very useful when using the
meter (M-101) at cutput levels below “10” where the
instrument accuracy falls off. This applies to microvolt
ranges below 10,000 mv, 1000 mv, 100 mv, 10 mv, 1 mv,
or .1 mv as selected by the MULTIPLIER dial (I-104)
and MICROVOLTS control (E-103). In these cases,
insert the (5:1) fixed attenuater at the X MULT RF
QUTPUT jack (J-102) and terminate it as outlined in
Table 4-2 for the required 53.5 ohms. The terminated
output voltage is 1/5 the voltage indicated by M-101.
The actual load voltage, however, will be 1/5 the meter
indication only when the load impedance is exactly 53.5
chms or greater than 500 ohms. For example; if a signal
generator output of 10,000 microvolts into a 600 ohm
load is desived, insert the fixed attenuator as follows:

(1) Connect the fixed attemuator to J-102- using
cable W-104.

{2) Terminate the (5:1) fixed attenuator with the
impedance adaprer

(3) Set the MULIIPLIER dial (1-104) 0 X 1000.

{4} Set MICROVOLTS (E-103) and CARRIER
(E-101) control for “507 meter reading.

(5) The input 1o che load will be 10,000 microvolts.

b. If the load impedance 15 less than 53.5 ohmi, 1t can
be seen from Table 40 dse the impedance adaprer can-
not be used, but the vurpu from the (501) fixed attenu-
ator must be fed o the load in series with the necessary
cesissor. The actus! Jead voliage will then be something
tess tharr 1/% the meres wadication. For example; if a
voltage of approxis y 000 microvolss with a load of
40 ohmsy is desired, insert a 13.5 ohm non-inductive
resistor in series with che load and (5:1) fixed attenu-

b

ator. The meter secting shouid be:

545 4.5

40

Yinetes

X600 W5 =

approx. 4006 microvolts.
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12. USE OF (10G:1) FIXED ATTENUATOR
CN-136/URM-25.

a. The (10:1) Fixed Attenuator CN-132/URM-25 at-
tenuates the output at J-102 in a ratio of 10:1 when
terminated in 53.% ohms. This unit can be used when a
high degree of voltage accuracy is desired for low level
outputs on band H. There is no need for using the 10:1
fixed actenuaror on other bands or steps higher than
X.1 on the MULTIPLIER dia} (I-104).

Example (1) -- Selecting an accurate output of
4 microvolis at 30 me into a load of 500 ohms or greater.

\ SELECT 7N
o 13} o0 TPuT RANGE U
(7)) SELECT {FOR JIO2 ONLY)
.8 ) FREG. saND

12} SET TO "S0" ON METER

prcvasom.

CONNECT

PWR CABLE (6 TURN ON 10) RE R ENCY
(W10l) TO siG

GEN AND PWR (ALLOW 15 MIN.

SOURCE WARM-UP)

Section 4
Paragraph 12

(a) Set signal generator at 30 m¢ and MULTI-
PLIER dial (I-104) at X1 range.

(&) Adjust MICROVOLTS control (E-103) for
reading of “40” on M-101.

(¢) Insert the 10:1 fixed attenuator at jro2.

(d) Terminate 10:1 fixed attenuator with Impe-
dance Adapter MX-1074/UJRM-25.

(e) Feed the output from the impedance adapter
to the receiver under test.

(f) Input voliage 1o receiver is now 4 microvols.

TURN FULL COUNTERCLOCKWISE

,«’) CHECK FOR ZERO
1) METER READING
IN ALL THREE
POSITIONS,
’ LEAVE AT RF PGS,

Q}{) TLRK TO'% MOD"

E\ TURM FULLY
/) CLOCKWISE

/GD SELECT DESIRE D
! 1) UTPUT WITH
"MOD" OFF
~~ SELECT TYPE OF
,/Q.‘y MODULATION, AUDIO
OR CRYSTAL BEAY
OUTRUT

TURN FULLY
3 ) COUNTERCLOCKWISE

N 17) SELECT DESIRED
% MOD

SET TC APPLICABLE
o RANGE

CONNECT TO = SEE "
OUTPUT AS "CAUTION
REQUIRED SECTION 4 PAR.14¢

Figure 4—4. Simplified Procedure for Operating the RF Signal Generator Set AN/URM 25C

ORIGINAL
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13. SUMMARY OF OPERATION.

In using the AN/URM-25C as a test oscillator, it wiil
not always be necessary to apply all the procedures out-
lined in this section. The technician will determine by
use, the precision requirements of the equipment under
test. Figure 4—4 is a simplified procedure summary for
the operation ot the signal generator.

14. GENERAL INSTRUCTIONS FOR USE.

a. DETAILS -— for additional details of proper signal
testing techniques, the technician is referred to the basic
equipment instruction book and also standard commercial
texts. However, since most commercial test procedures
refer to original broadcast type receivers which differ in
principle and test values from standard Naval equip-
ments, certain details of Naval values and methods are
included herein.

CAUTION

Always use the Test Lead CX-1363/U when
making point to point tests on a recciver. Fail-
ure to do so may result in burning out a resistor
in the step attenuator (E-112) or in one of the
accessory units.

b. RECEIVER TESTS.

(1) GENERAL. — The presence of incidental fre-
quency modulation in an A-M signal generator may
introduce asymmetsy in the apparent selectivity curve of
the receiver being sested. This s particularly true for
very sharply tuned circuits. The effects of frequency
modulation have been practically eliminated in the RF
Signal Generator Set AN/URM-25C and shoeuld intro-
duce no problem in receiver. testing. For best results,
however, the technician should perform all of the follow-
ing receiver tests (except audio response) by using the
unmodulated carrier signal. In order to eliminate the
need for modulation, inscrt a high impedance DC volt-
meter such as Multimeter ME-25/U or equal across the
load of the second detector of the receiver. Adjustments
can then be made with the meter response giving the
necessary indication.

(2) SENSITIVITY. - At high radio frequencies,
antenna characteristics cannot easily be reproduced, and
considerable care must be taken in making recetver sensi-
tivity tests. The voltage available at the signal generator
unit output jack (J-102) is always known, but not the
voltage at the recciver input terminals a few feet away.
This latter voltage is proporiional to the signal generator
output voltage, but it may be larger or smaller due 10
the characteristics and the termination of the “transmis-
sion line” between the instruments. (See Section 2,
par. 8.)

(3) SELECTIVITY. — The selectivity of a radio
receiver is that characteristic which determines the ex-
tent to which the receiver is capable of distinguishing
between the desired signal and disturbances of other
frequencies. Selectivity is expressed in the form of a curve

4-8
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that gives the signal strength required to produce a
giveir receiver output at various frequencies, with the
cesponse at resonance taken as the reference. This selec-
tivity curve is normally obtained by disabling the auto-
maiic volume control system of the receiver, setting the
signal generator to the desired frequency, tuning the
receiver 1o this frequency, and modulating the carrier
signal 30 percent at 400 cycles. The carrier frequency
output of the signal is then varied by progressively
increasing amounts from the frequency to which the
receiver 1s tuned, and the signal generator voltage in-
creased as necessary to maintain a controlled receiver
output. The unmodulated carrier method as described
in paragraph (14b(1) of this section can also be used.
Unless otherwise specified, the normal output is usually
taken as 6 milliwaits into 600 ohms.

{(4) AUDIO RESPONSE. — The audio response
of a receiver shows the manner in which the electrical
output at a dummy load depends upon the modulation
frequency. In making this test connect an audio oscil-
lator, such as the Navy Model LAJ Series, to the EXTER-
MAL MOD INPUT (}-103). Set the MOD SELECTOR
switch {1-107) to EXT. Set the signal generator to the
desired carrier frequency and tune the receiver under
test to this signal. Adjust the signal generator uatil a
convenient output is obtained. Observe the variation in
receiver cutput as the modulation frequency of the signal
generator is varied from 400 cycles, while keeping the
degree of modulation constant at 30 percent. The results
of an audio response test are expressed in the form of a
curve with the ratio of actual output to 400 cycles output
plotied verdcally, and each corresponding audio fre-
quency piotted herizoneally. In making this test, care
must be taken to avoid applying so great a signal to the
receiver as to, overload the output. In the event thac the
noige and hum level in the receiver output is appreciable,
it will be necessary to supply a strong enough signal from
the generator to override this interfering effect.

{$) MEASURING RECEIVER GAIN PER STAGE.
~-The RF Signal Generator Set AN/URM-25C is aiso a
useful device for measuring the gain of any particular
receiver stage. This is accomplished by applying a signal
w the input and outpur points of the stage in question
and itccording the signal generator voltage required,
in either case, to give the same receiver output. The gain
in db is then calculated by applying the formuia: GAIN

V out
(db) - 20 log —— .
V- in

{6y RECEIVER ALIGNMENT. -~ The alignment
of the intermediate frequency amplifier system of a sim-
ple receiver is usually carried out by setting up the signal
generator at the proper frequency and working step by
step backward through the IF circuits from the second
detector to the ficst detector.

CAUTION

Consult the pariicular receiver’s  instiuction

hook for details of the method applicable to

that receiver. This is particularly important for
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wide band RF or I¥ amplifiers where over
coupled, regencrative or stagger tuning is used.
Be sure the aligning frequency is correct. Check
with a heterodyne frequency meter such as Navy
Model LM or LR series to obtain greater fre-
quency accuracy than obtainable with the signal
generator below 1 mc. Above 1 mc, the crystal
calibrator in the AN/URM-25C can be used to
obtain an accuracy within * .059,.

Always apply the signal generator to the grid immedi-
ately preceding the circuit under adjustment and adjust
the trimmers (or variable inductances) for maximum
output. In carrying out this procedure, it will of course
be necessary to reduce the output of the signal generator
each time the signal is applied to the grid of a tube at
lower power level. The next step is to align the radio
frequency and oscillator circuits of the receiver. This is
accomplished by setting the receiver dial near the high
end of the band in question and applying a signal of the
proper frequency from the generator to the antenna
input terminals of the receiver. First adjust the RF stage
shunt trimmer capacitors (or iron core inductances) for
maximum receiver output and then adjust the oscillator
shunt trimmer until the receiver output is maximum. The
receiver dial and signal generator are then set at the low
frequency end of the receiver dial and the oscillator series
padder capucitor is adjusted for maximum output. Re-
check the high frequency ¢nd of the band and repeat the
above procedure as necessary.

(7) RECEIVER ALIGNMENT ABOVE 50 MEGA-

CYCLES.—The RF Signal Generator Set AN/URM-25C
can aslo be used for aligning receivers above 50 mc by

rusing the second harmonic of the frequency selected.

Although harmnonic distortion has been kept to about
10%, this still allows approximately 10,000 microvolts
of second harmonics to be introduced at the X MULT
RF OUTPUT jack (J-102). It must be realized, that,
when the second harmonic is used, the signal generator
meter can 0o longer be used as an indication of output.

. MODULATED OPERATION. -— In using the
equipment with modulated output, it should be realized
that three waves are emitted, one at the carrier frequency
and iwo “side bands.” While ¢ither pure or modulated
CW sigrals can be obtained from the signal generator,
considerable discretion must be used in employing the
modulated method of receiver testing, based on the selec-
tivity of the receiver and the frequency of test, since the
carriet and both side bands must be received in true
pmporiion in order to obtain accurate measurements.

d. RECEIVER OUTPUT. - In aligning or testing a
receiver, a voltmeter, or output meter should be con-
nected across the output terminals, in parallel with the
proper resistance output load.

¢. RECEIVER OVERALL SENSITIVITY. — Some
radio receivers have an excess of sensitivity, such that at
certain frequencies, the inherent noise level is sufficient
o saturate the detector or audio tubes, if the sensitivity,

ORIGINAL
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volume or gain control is advanced wo far. Accordingly,
all receivers are measured and rated for both CW and
MCW sensitivity on the basis of the sensitivity, volume
or gain control being adjusted so that not more than
60 microwatts of noise is present in the output with no
input signal impressed. When measuring receiver overall
sensitivities obtainable on the first step of the attenuator,
it should be remembered thar the output of the signal
generator may not be attenuarnid equally at all frequen-
cies to an absolute value of zero when the MULTIPLIER
dial (I-104) is set at X.01 and the MICROYOLTS con-
trol (E-103) is set fully counterclockwise. The effects of
stray or leakage disturbances caused by circulating cur-
rents in the case or between panel and case may be mini-
mized by properly orienting the s:ignal generator and
using the (10:1) Fixed Artenuator CN-136/URM-25 (see
Section 4, par. 12). Prc > r orientation of the generator
with respect to the recetver will also limit the presence
of undesired stray voltages. These stray effects can be
ascertained by comparing the output of the receiver with
the signal generator turned on and turned off.

f- STANDARD ANTENNA ELECTRICAL CON-
STANTS. — A standard antenna at low frequencies (be-
low 1600 kilocycles) has essentially the same impedance
as a series circuit of 20 microhenries, 200 micromicro-
farads and 25 ohms. The resonant frequency is about
2500 kilocycles. The high frequency impedance is ap-
proximately 400 ohms resistive. The Antenna Simulator
SM-35/URM-25 closely approximates the standard an-
tenna (see Section 4, par. 10, also Section 2, par. 11),

g. STANDARD LEVELS. -— Standard levels are as
follows:

(1) Standard output level of reference — 6 milli-
watts.

(2) Standard noise level —- 60 microwatts.

(3) Standard outpur load - 600 ohms for low
impedance output, or 20,000 ohms for high impedance
output, unless special impedances are provided in the
receivers and noted in their instruction books.

h. VOLTMETER USED AS AN OUTPUT METER.
—- In making measurements when a voltmeter is used
as an output meter, the following approximate wattages
correspond to the voltages at the load impeddnces noted:

(1) 1.9 voits at 600 ohms . milli
11.0 volts at 20,000 chms 6 milliwaces i
(2) 0.19 volts at 600 ohms
1.1 volts at 20,000 ohms
(3) .77 volts at 600 ohms - i

H0 microwatts g

45 volts at 20,000 ohms | Milliwatt.

(4) For receivers provided with output meters hav-
ing a zero level of ¢ milliwaus — 20 decibels equal 60
microwatts.

(5) For receivers provided with cutput meters hav-
ing a zero level of 60 microwatts -~ 20 decibels equal to
6 milliwatts.
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SECTION 5
PREVENYIVE MAINTENANCE

1. ROUTINE MAINTENANCE CHECK CHART. 2. FUSE FAILURE.

The construction of the RF Signal Generator Set
AN/URM-25C is such that preveative maintenance
measures will be limited. Periodic testing of the equip-
ment to determine if it is in proper workiug order
should be performed in accordance with the step-by-
step procedure given in Table 51 ROUTINE CHECK
CHART. If the signal generator is used frequently
(several times a week), these checks should be made No maintenance lubrication will be required by per-
prior to use, otherwise they should be made weekly. All sonnel using the signal generator.
symbol designations given in ‘Table 5-1 refer to Front
Panel Diagrarm, Figure 4-1 in Section 4 OPERA'TION
unless otherwise specified.

Symptoms of fuse failure and fuse locations are given
in Tables 5-2 and 5-3. Spare fuses are provided in the
spare fuseholders (E-117, E-118) located on the from
panel.

3. LUBRICATICN.

CAUTION

Never replace a fuse with one of higher rating
unless continued operation of the cquipmeont :u
more important than piobabic dainage. 1 a
fuse buras out immediately afier replacesrent,
do not replace 1t a second tme unnl the canse
nas been corrected.

TABLE 5--1. ROUTINE CHECK CHART

WHAT TO CHECK HOW T0O CHECK PRECAUYIONS AND REMARKS
1. lnswailation. Before connecing the power table (W101) See thac all cables sad wires are in pond
to the signai peneraior, inake sure the condition  and  electrical  coanections
equipment is properly ser ap in accord- properly made.

ance with instructions givea in Section
3 -~ INSTALLATION.
a. POWER swiich (5-101) in
OFF position
b. CARRIER CONTROL (E-101) fully

counterclockwise.

. MICROVOLTS conurol (E-103) fully
clockwise.

2. Power Supply. Set controls as follows: The indicator lamp (I-101) and frequency

. . . . scale lamps (E-128 thru F-130) should
4. CARRIER CONTROL (E-101) fully light. If they do not, check front panel

counterclockwise. fuses (see table 5-3) and lamp.
b. POWER switch (5-101) to ON
position,
3. Voltmeter Check a. Throw POWER switch (S5-101) to If the meter does not read zero in the BAL
(M-101). ON position. position R-131 requires adjustment (See
4. Balance. b. Allow 15 minutes warm up period. Section 6, figure 6-9). This procedure is

outlined in Section 6, par. 10.
¢. Set METER READS dial (1-105) to

BAL position.

d. Meter should read zero.
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TABLE 5-1. ROUTINE MAINTENANCE CHECK CHART - Continued

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS AND REMARKS

b. RF Zero Set.

a. Set METER READS dial (I-105) to
the RF position.

b. Meter (M-101) should read zero.

CARRIER CONTROL (E-101) should be
turned fully counterclockwise. If the
meter does not register zero, the BAL-
ANCE control (R-131)) requires ad-
justment (See Section 6, figure 6-9).
This procedure is outlined in Section
6, par. 10.

¢. Percent Modulation
Zero Set.

4. Rotate the 9 MODULATION con-
trol (E-104) o the fulls counter-
clockwise position.

b. Set METER READS dial (i-10%) to
the MOD position.

¢. Meter (M-101) should read zero.

If the meter does not register zero, the
MOD COMP control (R-129) requires
adjustment (See Section 6, figure 6-9).
This procedure is outlined in Section 6,
par. 10.

4. Carrier Frequency.

Set controls and switches as follows:

a. CARRIER CONTROL (E-101) to full
counterclockwise position.

b. MICROVOLTS control (E-103) to
full clockwise position.

¢. METER READS dial (I-105) to RF.

d. CARRIER RANGE knob (E-102) to
corresponding band position.

e. POWER switch (8-101) to ON
position.

a. Meter (M-101) should move up-scale
as CARRIER CONTKOL (E-101)
is rotated in a clockwise direction.

b. Meter pointer should read “50” in
all positions of the FREQUENCY
BAND SWITCH (E-105), when
the CARRIER CONTROL is ad-
vanced in a clockwise direction.

5. Modulation Frequency.

Set controls and switches as follows:

a. CARRIER CONTROL (E-101) fully
counterclockwise.

&. METER READS dial (I-105) to %
MOD.

¢. MOD SELECTOR switch (I-107) to
400 cycles.

d. CARRIER RANGE switch (E-102) to
corresponding band position.

e. % MODULATION control (E-104)
fully counterclockwise.

f. POWER switch (S-101) to ON.

a. When 9% MODULATION control
(E-104) is rotated clockwise, the
meter should reach at least 409
modulation.

b. Repeat check for 1000 cycles posi-
tion of MOD SELECTOR switch
(I-106).
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TABLE 5-2. SYMPTOMS OF FUSE FAILURE
INDICATOR (i1-101) ALL VALUE
AND SCALE (E-128 METER OPEN AL
THRU E-130) LAMPS ELECTe M-101 FUSE (AMPS) COMMENTS
OF SIGNAL GENERATOR
. Filaments No Check also power sup-
Noae Light off Reading F-101 1 ply cables, connec-
tors, etc. and the
i POWER switch
: Filaments No
Noae Light off Reading F-102 1 (5-101).
TABLE 5-3. FUSE LOCATIONS
SYMBOLS LOCATION PROTECTS AMPS VOLTS NUMBER
F-101 1. Physically located in signal generator Primary of power 1.0 250 FUS-10
front punel fuse-holders (E-115 and transformer
F-102 £~ll6). See ﬁgure 4-1. (T-ZOI). 1.0 250 FUS-10

2. ‘Electrically located in primary of
power transformer T-201. See figure
6-22,
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Figure 6-1.

AN/URM-25C

(Not used)

Section 6
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SECTION 6
CORRECTIVE MAINTENANCE

CAUTION

This section is written primarily for use by the
Electronics Technician. A non-technical oper-
ator should make no attempt to apply the pro-
cedures herein prescribed. Failure to comply
with this suggestion may result in considerably
greater damage to the signal generator than had
originally been incurred by some performance
failure.

1. GENERAL.

a. The fundamental principle of the RF Signal Gea-
erator Set AN/URM-25C is similar to that of any radio
frequency transmitter. A study of Section 2, THEORY
OF OPERATION will make this analogy more obvious.
Like any RF transmitter, the AN/URM-25C has an RF
oscillator, RF amplifier and provision for modulation.
If the technician will bear this in mind, it may simplify
his trouble shooting procedures.

b. The first step in maintenance or repair is to defi-
nitely determine that a defective condition exists. If the
equipment is not operated correctly, certain indications
of trouble might be presented when there is actually
nothing wrong with the equipment. The technician
should be thoroughly familiar with Section 4 OPERA-
TION of this book before attempting to analyze the
indicated defect.

¢. After a positive determination is made that the gen-
erator is defective, the first step in trouble shooting is to
localize the trouble, that is, decide which circuit of the
complete system is not functioning as it should. Once the
analysis has been narrowed down to the defective circuit,

- it becomes a relatively simple process of making voltage

and resistance checks to locate the faulty circuit part
(i.e. resistor, capacitor, etc.). The same system should be
followed as is used in trouble shooting a radio frequency
transmitter.

2. PRINCIPAL MAINTENANCE PROBLEMS.

The chief parts of the signal generator which are sub-
ject to wear or deterioration are electronic tubes and the
FREQUENCY BAND SWITCH (S$-105). In addition,
and as a result of aging or excessive temperature varia-
tions, the carrier oscillator inductances may vary slightly

6-2

and require recalibration (See Table 6-1 FREQUENCY
CALIBRATION DATA).

3. TEST EQUIPMENT FOR MAKING REPAIRS.

The technician may find a wide variation of appli-
cable test equipment in making repairs on the RF
Signal Generator Set AN/URM-25C. However, to
achieve the best results in accordance with the char-
acteristics of the signal generator, the following test
equipments or their equivalents are recommended for
use:

a. Navy Model LM Series Crystal Calibrated Fre-

quency Indicating Equipment (125 kc to 20 mc).

b. Navy Model LR Series Combined Heterodyne Fre-
quency Meter and Crystal Controlled Calibration
Equipment (160 kc to 30 mc =+ .003%).

Signal Generator TS-535/U (7 to 160 kc).
. Resistance Bridge ZM-4/U.
Multimeter ME-25/U Series.

Oscilloscope OS-8/U, Navy Model OBL or OBT
Series Cathode Ray Oscilloscope.

. Multimeter TS-352/U, Navy Model OE Series Re-
ceiver Analyzing Equipment.

o k?f' D

4. REMOYING THE SIGNAL GENERATOR AND
POWER SUPPLY FROM THE CABINET.

a. REMOVING THE RF SIGNAL GENERATOR
SG-44C/URM-25.-~Since this is a precision instrument,
great care should be taken in removing the RF Signal
Generator SG-44C/URM-25 from the cabinet to make
repairs. Before attempting to disassemble the unit, be
sure that the equipment is disconnected from the power
source. Adhere carefully to the following procedure:

(1) Remove the power cable (W-101).

(2) Loosen the twelve captive screws located around
the outer edge of the panel (See figure 6-2).

(3) Gently pull the generator chassis about eight
inches from the cabinet, using the lifting handles pro-
vided on the front panel. The generator unit cannot be
completely removed since the interconnecting power
cable (W-102) and output power cable (W-103) are
still connected to the power supply sub-chassis.

(4) Remove the cutput power supply connector
(P-102) and the AC input connector (P-101) from the

ORIGINAL



CORRECTIVE
MAINTENANCE

power supply sub-chassis. The generator sub-assembly
can now be removed. The power supply sub-chassis will
remain in the cabinet.

b. REMOVING THE POWER SUPPLY PP-562A/-
URM-25.

(1) To remove the power supply, take out the four
binding head screws located on the bottom of the
cabinet. There are also four screws on the rear of the
cabinet which must be removed. (See figure 6-3).

(2) With the signal generator and power supply
sub-assemblies removed from the cabinet, the equipment
can again be connected for use and testing by applying
the following procedure (See figure 6—4).

(@) Insert interconnecting power cable plug
(P-101) into the power supply input receptacle (J-201)
and P-102 into J-202.

(5) Insert one end of the power cable (W-101)
into the front panel input recepracle (J-104) and plug
the other end into the AC source.

WARNING

Voltages up to 450v will be exposed when the
signal generator is being tested outside the
cabinet. Exercise great care in handling the in-
strument under these conditions.

5. REMOVAL AND REPLACEMENT OF PARTS.

a. Whenever repairs are made involving the removal
or replacement of any component part, the part removed
should be marked or tagged for identification and its
exact position in the equipment carefully noted and re-
corded so that when the same or new part is replaced the

NOTE: TAKE OUT SCREWS MARKED “Y” TO REMOVE
POWER SUPPLY PP562A/URM-25 FROM CABINET

Figure 6-2. Front Panel View for Removal of RF Signal
Generator SG-44C/URM-25 from Cabinet

ORIGINAL
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equipment will be precisely as before. This precaution is
particularly necessary when replacing RF components,
such as coils and capacitors. The locution of these parts
with respect to associated components will play an im-
portant role in the performance of the equipment.

b. Whenever any parts are replaced by new one, al-
ways use the identical type listed and described in Sec-
tion 7 PARTS LIST, Table 7-2. If such parts cannot be
obtained, substitute only similar parts with equivalent
electrical and mechanical characteristics. If precision
parts are not available and it is absolutely necessary to
use the equipment, a temporary substitute of approxi-
mate value may be inserted. This is not recommended
as a normal procedure and the exact replacement should
be ordered. The unsatisfactory substitute should be re-
moved as soon as the exact replacement is received.

6. REPLACING RF OSCILLATOR CIRCUIT
COMPONENTS.

a. The RF oscillator frequency determining compo-
nents L-105 through L-112 and C-127 through C-134
should not normally be replaced in the field unless the
necessary calibrating instruments are available. These in-
struments include RF heterodyne frequency meters that
cover from 10 kc to 30 mc with an accuracy of at least
.05% (e.g. Navy Model LR and Signal Generator
TS-535/U). )

b. Changing the oscillator tube should not normally
cause much error in calibration. Huwever, when replac-
ing the oscillator tube, the signal generator should be
recalibrated as soon as the necessary test equipment is
available (i.e. Navy Model LR and Signal Generator
TS-535/U).

NOTE: TAKE OUY SCREWS MARKED “Y”” TO REMOVE
POWER SUPPLY PP-562A/URM-25 FROM CABINET

Figure 6--3. Rear-Bottom View for Removal of Power
Supply PP-562A/URM-25 from Cabinet
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SIGNAL GENERATOR
SG-44 C/URM-25

Figure 6-4. RF Signal Generator $G-44C/URM-25 and Power Supply PP 562A/URM-25 Connected Outside
Cabinet for Testing

7. REPLACING BUFFER-AMPLIFIER CIRCUIT
COMPONENTS.

(See figures 6-5 and 6-6).

The buffer-amplifier comparunent is located between
the carrier oscillator and audio compartments. It contains
the buffer-amplifier (V-104) and RF diode (CR-101) cir-
cuits in addition to the step attenuator (E-112), MICRO-
VOLTS control (R-155), and CARRIER RANGE switch
(5-107). The RF diode, buffer-amplifier circuits and
MICROVOLTS control are located on a separate shelf.
It is sometimes necessary to remove this shelf when mak-
ing repairs on the buffer-amplifier compartment. This
removal should be accomplished in the following man-
ner (See figures 6-5 and 6-6). Label all leads before

unsoldering.
a. Remove the buffer-amplifier compartment cover

plate.
-b. Unsolder leads to the six feed thru capacitor (C-110,

C-111, C-116, C-117, C-159, and C-137), and the lead
to the step attenuator (E-112).

¢. Unsolder lead to J-101 and lead to grid of V-104.

d. Unsolder the leads going to the CARRIER RANGE
switch (S-107).

6-4

MTGHOLE
FOR RI55

MTG. HOLE-———
FOR S107

Figure 6—5. Interior View of Buffer-Amplifier with Tube
Shelf and CARRIER RANGE Switch (S-107) Removed
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Figure 6~=6. Top and Bottom Views of Buffer-Amplifier Tube Shelf
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e. Remove the MICROVOLTS control knob (E-103)
and bushing nut.

f- The buffer-amplifier-RF diode shelf can now be re-
moved.

8. READJUSTMENT OF FREQUENCY
CALIBRATION.

(See figure 6-7)

a. WHEN TO CALIBRATE. The signal generator
should be recalibrated whenever oscillator coils or capaci-
tors are replaced, and whenever it is suspected that the
frequency error is in excess of =+ 19, This recalibration
is accomplished by adjusting the applicable coils and
trimmers as discussed in paragraph 9 of this section.

b. LIMITATIONS OF CRYSTAL CALIBRATOR
V-108 FOR FREQUENCY RECALIBRATION. The use
of the integral crystal calibrator for interpolative calibra-
tion was discussed in Section 4, paragraph 5. When used
in this manner, the accuracy of the signal generator is in-
creased from the rated + .59, to + .05%, at frequencies
above 1 mc. Since the crystal calibrator operates on the
harmonic generation principle, it is limited as a recalib-
rating device when some circuit defect or replacement
introduces a frequency error greater than 19,. For ex-
ample, if for some reason, the frequency error at 50 mc is
—29%, the frequency scale will read 50 mc when the
actual frequency is 51 mc. Since zero beats occur at both
50 mc and 51 mc (1 mc apart), it will be difficult to deter-
mine which point corresponds to 50 mc. Similarly, at
lower frequencies, (down to 1 mc), the combination of
signal generator and crystal calibrator harmonics may
introduce beats at intervals closer than .5 mc. Since the
accuracy of the signal gencrator is begter than +- .56,
there will be no problem in determining the applicable
beat for interpolative calibration. When recalibrating the
instrument because of crrors greater than 19, however,
the instruments recommended in the following paragraph
should be used to avoid any possible confusion.

¢. RECOMMENDED TEST EQUIPMENT FOR
RECALIBRATING.

(1) Navy Model LR Frequency Meter (160 ke to
30 mc).

(2) Signal Generator TS-535/U (7 to 160 kc).

(3) Set of earphones for monitoring zero b-at.

AN/URM-25C

CORRECTIVE
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NOTE
Figure 6-7 shows the locations of the trimmers
and inductances that may require readjustment.
Make sure that only the parts relevant to the
frequency band being calibrated are adjusted.
Follow the calibration procedure and do not
tura screws indiscriminately.

9. FREQUENCY CALIBRATION PROCEDURE.
(See figures 6-7 and table 6-1)

a. GENERAL

(1) When the frequency error of the signal gen-
erator is in excess of 19, it will be necessary to recali-
brate the instrument. In making the necessary adjust-
ments, the RF Signal Generator §G-44C/URM-25 must
first be removed from the cabinet. Interconnecting
cables are of sufficient length as not to require the re-
moval of the Power Sul?)ly PP-562A/URM-25 sub-
chassis. Follow the procedure outlined in Section 6,
par. 4, for removing the signal generator unit.

(2) Over the frequency range covered by Bands A
through G (10 kc through approx. 18 mc), each oscillator
coil has connected across it a trimmer capacitor for ad-
justing the rotal capacitance associated with it. Each cor-
responding coil also has a movable iron core by means
of which the inductance of that coil can be adjusted to
the required value. The recalibration process on these
bands is therefore a simple matter of (4) adjusting the
inductance for frequency calibration at the low-frequency
end of the range, (&) adjusting the corresponding trim-
mer capacitor for a calibration point at the high end of
the range, and (c) checking the center portion of the
range selected.

(3) There is no trimmer capacitor or adjustable core

for band H. If absolutely necessary, the inductance
may be varied by adjusting the space between the coil
(L-105) windings. This adjustment is made with the LR
Frequency Meter at 30 mc (approximately mid scale on
band H of the RF Signal Generator Set AN/URM-25C).

TABLE 6--1. FREQUENCY CALIBRATION DATA

FREQUENCY LOW END — ADJUST INDUCT. HIGH END — ADJUST CAP.

RANGE FREQ. coit EREQ. con

A 10 K¢ Lin 20 Kc¢ C136

B 30 Kc L110 80 Kc C135

C 100 Kc L109 200 Kc Ci34

D 250 Kc L108 650 Kc Ci133

E 700 Kc Loy 2 Mc C132

F 3 Mc 1.106 6 Mc C131

G 7 Mc L10% 18 Mc C130
H MAKE CENTER BAND ADJUSTMENT AT 30 Mc

ORIGINAL
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ci3i

LI109

Ri62

ci32
Lo

Ci33

RI60

L

Ci3a

RI58

Figure 6=7. Interior View of Carrier Oscillator Compariment
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OSCILLOSCOPE 0S-8/V
NAVY MODEL
OoBL OR 0BT
CATHODE
SIGNAL —0 RAY o— RF SIGNAL
GENERATOR 0SCILLOSCOPE GENERATOR SET
TS-535/U H v AN/URM-25¢
o o

Figure 6-8. Method for Calibrating the RF Signal Generator Set AN/URM-25C at Frequencies Below
100 Kilocycles

(4) In using the heterodyne frequency meters re-
ferred to in paragraph 8 of this section, connect the out-
put test cable (W-104) to the heterodyne frequency
meter. Place a pair of earphones across the output of the
frequency meter. Make the necessary capacitance and in-
ductance adjustments while listening for a zero beat on
the earphones.

(5) For calibrating frequency ranges below 100 kc,
use the Signal Generator TS-535/U. Feed the output from
the RF Signal Generator Set AN/URM-25C and Signal
Generator TS8-535/U to the horizontal and vertical inputs
of an oscilloscope such as Oscilloscope OS-8/U, Navy
Models OBL or OBT series (See figure 6-8). Adjust the
frequency of the Signal Generator TS-535/U and the fre-
quency of the RF Signal Generator Set AN/URM-25C
to the same value. Be sure to calibrate the Signal Gen-
erator TS-535/U according to its instruction book be-
fore using it as a standard in this procedure.

NOTE

To make the necessary RF trimmer and coil ad-
justments, it will be necessary to remove the top
shield plate from the carrier oscillator com-
partment. After the adjustment has been made,
replace this plate and recheck calibrations. If
the calibrations have been changed when this
plate is replaced, readjust the applicable trim-
mer or core to compensate for this effect.

5. FREQUENCY CALIBRATION CHART. Table
6-1is a chart for calibrating frequency and the necessary
adjustment to be made on all bands. When calibrating
frequency, follow the points and procedures therein con-
tained.

6-8

c. ADJUSTING THE RF COILS.

(See figure 6-7 and table 6-1)

(1) Identify the coil that must be readjusted (See
figure 6-7).

(2) Set the main tuning dial (I-103) at the se-
lected calibration point for the range in question.

(3) Note the original position of the core slot in
the coil form. Move the core slightly in the required
direction.

(a) Out or counterclockwise to reduce inductance
and increase frequency.

(b) In or clockwise to increase inductance and
reduce frequency.

(4) Replace the oscillator compartment shield and
recheck the frequency scale for correction of calibration.
(See note in par. 9a(5) of this section).

d. ADJUSTING THE TRIMMER CAPACITORS.

(1) Access to the trimmer capacitor is made by re-
moving the oscillator compartment shield.

(2) Set the main tuning dial (I-103) at the required
calibration point for the range in question.

CAUTION

After the necessary adjustments have been made,
on the upper and lower ends of the band be-
ing calibrated, the corresponding calibrations
should be correct throughout the frequency
range. If not, the main tuning capacitor (C-127)
may be defective. One common way that this
variable capacitor becomes defective is through
“plate bending.” Never bend the plates of the
main tuning capacitor (C-127) in attempting
to make an adjustment.

ORIGINAL
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J101

Wi03 Jio2 Si07  PI02 7102 w103
Figure 6—9. Rear View of RF Sighal Generator $G-44C/URM-25 with Buffer-Amplifier Cover Plate Removed

16. CALIBRATING THE ELECTRON TUBRE
VOLTMETER.
(See figure 6-9)

. GENERAL. — In the course of operating the equip-
ment, it may be discovered that the meter (M-101} does
not indicate what it should. This can readily be deter-
mined by applying the procedures outlined in Section
§ Table 5-1 ROUTINE CHECK CHART and making
the necessary adjustments outlined in this paragraph.

NOTE
All voltmeter adjustments (R-128, R-129, K-131
and R-134) are of the screwdriver type and are
located in the audio compartment. Figure 6-9
identifies these controls.

b. ZERO ADJUSTMENT. -~ Make this adjustmenst if
the meter (M-101) does not read zerc in all positions
of the METER READS switch (5-102) when the CAR.
RIER CONTROL (R-123) and 9, MODULATION cou-
trol (R-111) are set fully counterclockwise.

ORIGINAL

(1) Set CARRIER CONTROL (R-123) and ¢
MODULATION control (R-111) to the fully counter-
clockwise positions (zero carrier and zero modulation
voltage).

(2} Set METER READS switch (S-102) to the BAL
position

(3) Adjust the BALANCE control (R-131) for zero
meter reading. This potentiometer (R-131) varies the
rclative B4 voltage applied to the plates of the bridge
rube {(V-101) uatil a balance is obtained in the two arms
of the bridge. When both branches are thus balanced, no
current flows through the meter (M-101) and it indicates
Fero.

(4) Set the METER READS switch (§-102) to the
KE position. The output from the RF crystal diode
(CR-101) is now applied to the grid of the bridge tube
(V-101B). Since the CARRIER CONTROL (R-123)
was set for zero signal output (fully counterclock-
wise), there should be no voltage applied to the grid of
the rube (V-101B) and the meter (M-101) should
still indicate zero. However, if a reading other than

6-9
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Figure 6-10. Percentage Modulation Chart

zero is reflected by the meter, adjust the BALANCE
control (R-131) until a zero meter reading is obtained.

(5} Ser the METER READS switch (S-102) o the
% MOD position. The ouiput from the modulation diode
(V-163}) 1s now applied to .the bridge tube (V-101B).
Since the 9 MODULATION control (R-111) was set
to the fully counrerclockwise position, there should be no
voltage applicd to the grid of the bridge wbe (V-101B).
Here again, the contact potential of the modulation
diode (V-103) may cause a reading other than zero to
be indicated on the meter (M-101). Adjust the MOD
COMP control (R-129) for zero meter reading.

¢. RF OUTPUT VOLTAGE CALIBRATION (upper
meter scale).

(1) Turn the MICROVOLTS control (R-155) to
the fully clockwise position.

(2) Sct the CARRIER CONTROL (R-123) to the
fully counterclockwise position,

(3) Set METER READS switch (S-102) to the RF
position.

(4) Turn MOD SELECTOR switch (S-103) to OFF.

(5) Set frequency at 100 kc.

(6) Place an electronic voltmeter such as Multi-
meter ME-25/U or equal between one center contact of
the X 20,000 RF OUTPUT jack (J-101) and ground.

(7) Rotate the CARRIER CONTROL (R-123) in
a clockwise direction until 1.0 volt is indicated on the
test meter. The signal generator meter (M-101) should
read “50” on the upper scale. This represents 1.0 volt
output when the X 20,000 RF OUTPUT jack (J-101)
is open circuited.

(8) Adjust the RF Sens control (R-133) until the
signal generator meter (M-101) reads “50” on the.
upper scale when the test meter reads 1.0 volt.

(9) To maintain a calibrated output voltage from
the X MULT RF OUTPUT jack (}J-102), when operat-
ing the signal generator, first rotate the CARRIER CON-

6-10

TROL potentiometer (R-123) to the fully counter-
clockwise position. Turn the CARRIER CONTROL in a
clockwise direction until the meter (M-101) reads “50.”
The output from this jack can now be varied by rotat-
ing the MICROVOLTS potentiometer (R-J11) in a
counterclockwise direction and by selecting the desired
attenuation with the MULTIPLIER dial (I-104). Once
the carrier level has been set at “50,” the CARRIER
CONTROL (R-123) should never be used to vary the
output from the X MULT RF OUTPUT jack (J-102).
Before changing frequency, the CARRIER CONTROL
(R-123) should first be returned to the fully counter-
clockwise position and then advanced to the carrier
level of “50” after the desired frequency has been
selected.

d. PERCENTAGE MODULATION CALIBRATION
(lower meter scale).

(Sce figure 6-10)

(1) Set carrier frequency at 100 kc.

(2) Set METER READS switch (5-102) to the ¢,
MOD. position.

(3) Set MOD SELECTOR switch (S-103) for 400
cycles per second.

(4) Set CARRIER RANGE switch (S-107) to the
10 kc-230 kc” position.

(5) Feed the output from the X MULT RF OUT-
PUT jack (J-102) to the vertical input of a test oscillo-
scope.

(6) Place a graduated celluloid screen over the face
of the oscilloscope.

(7) With the MULTIPLIER dial (I-104) and
MICROVOLTS control. (R-155), adjust the modulated
signal amplitude to cover approximately 75 per cent of
the face of the oscilloscope.

(8) Adjust the - MODULATION control (R-111)
on the front panel until 50 percent modulation is indi-
cated on the oscilloscope (See figure 6-10.)

(9) Adjust the Mod Sens control (R-134) until the
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meter (M-101) also indicates 50 percent on the modula-
tion scale (lower scale).

(10) Adjust the 9%, MODULATION control
(R-111) on the front panel until 30 percent modulation
is indicated on the oscilloscope.

(11) Check the reading of the meter.

(12) If necessary, readjust R-134 until 30 percent
and 50 percent readings are both as accurate as possible,
favoring the 30 percent adjustment since this value is
used most often.

11. CALIBRATING THE STEP ATTENUATOR
- (E-112).

a. The voltage attenuation of the step attenuator
(E-112) should be checked whenever a resistor in this
unit is replaced. Use the (10:1) Fixed Attenuator
CN-136/URM-25 and a radio receiver such as Navy
Model RBA Series or equivalent for making this check
as follows:

(1) Set the RF Signal Generator Set AN/ URM-25C
for 100 kc carrier frequency with 309, modulation at 400
cycles.

(2) Connect the (10:1) Fixed Artenuator CN-136/-
URM-25 to J-102 and terminate it with the Impedance
Adapter MX-1074/URM-25.

(3) Connect the impedance adapter output to the
RBA (or equivalent) receiver.

(4) Adjust the output of the signal generator for a
reading of “50” on M-101.

(5) Set the MULTIPLIER dial (I-104) one range
above the range in which the resistor was replaced.

(6) Connect a voltmeter such as the Multimeter
ME-25/U series or equivaleat across the output of the
RBA receiver. .

(7) Tune the receiver to the frequency (100 kc) of
the signal generator and record a reference receiver out-
put as indicated by the multimeter.

{8) Reset the MULTIPLIER dial {1-104) to the
attenuation range in question {next lower range).

(9) Remove the (10:1) Fixed Awenunator CN-136/-
URM;-25 and conaect the signal generator output at J-102
to the Impedance Adapter MX-1074/URM-25.

(10) Advance the MICROVOLTS conrrol (E-103)
in a clockwise direction for a meter reading of “50.”

{11) The teceiver output should be the same sow
as was indicated in step 7 above. If it is not, the resistor
on this range should be repiaced.

MNOTE

Use a very hot soldering iron when replacing
resistors in the step attenuator (E-112). Apply
the iron to the solder surface for a very short
period of time. Too long 2 period of heating
may cause the precision resistors to change in
value.

ORIGINAL
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b. Whenever it is suspected that the step attenuator
ratios are not correct, the procedures outlined in para-
graph 11a above may be used as a check. A more com-
plete analysis of step attenuator troubles is given in Table
64 CHART OF SUGGESTED TESTS FOR LOCAT-
ING THE SPECIFIC TROUBLE, paragraph 7.

12. TROUBLE SHOOTING CHARTS.

4. In employing any systematic method for trouble
shooting, the methods and procedures followed by the
technician will vary greatly. Any method employed is
satisfactory as long as it will produce accurate results
with the greatest expediency.

b. To assist the Electronics Technician in applying him-
self to the maintenance problems of the RF Signal Gen-
erator Set AN/URM-25C a trouble symptoms chart and
two trouble shooting tables are listed near the end of
this section. The first, Table 6-2 TROUBLE SYMPTOM
CHART is a listing of some common trouble symptoms
with suggested checks for locating the defect; the sec-
ond, Table 6-2 GENERAL TEST PROCEDURES FOR
LOCALIZING TROUBLE is a systematic procedure for
determining the unit or component which is the source
of trouble; the third, Table 6-4 SUGGESTED TESTS
FOR LOCATING THE SPECIFIC TROUBLE gives
some hints that may be applied in finding the specific
part that may be defective.

13. TUBE OPERATING VOLTAGES AND
CURRENTS.

Electron tube operating voltages and currents under
normal operating conditions are given in Table 6-5
TUBE OPERATING VOLTAGES AND CURRENTS,
located near the end of this section. The measurements
indicated in this table were made wiih the signal genera-
tor set for 100 kc operation and the METER READS
switch (S-102) in the BAL position. Readings that vary
with the position of the CARRIER CONTROL {R-123)
ace also indicated.

14, TUBE SOCKET ELECTRICAL
MEASUREMENTS.

{a) As a fucther aid in maintenance work figure 6-11
SIGNAL GENERATOR VOLTAGE AND RESIS-
TANCE CHART will be found near the end of this sec-
tion. This chart iists diagramatically, the volkage and
resistances measured from all rube socket connections to
ground.

(%) As is indicated by the fooinotes to this chart, all
measurements were made with 20,000 ohwms per volt DC
meter such as in the Navy Model OE Series Analyzing
Equipment.

i5. WINDING DATA.

Complete winding data for ali wire-wound units (ex-
cept cesistors) in the AN/URM-25C is given in Table
6-7 WINDING DATA.
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16. EXTERIOR AND INTERIOR VIEWS OF UNITS.

To assist the technician doing maintenance work in
locating the positions of the various coils, capacitors, re-
sistors, switches, etc., comprising the signal generator,
there will be found at the back of this section additional
photographic illustrations. They show every part of the

RF SIGNAL GENERATOR

SG-44C/URM-25
Vvio6

R3K
533; VI9(MIOI SET T0"50")

R|OO EITHER 6AH6
v-5 l ViO4, VIOS l
R5S R230K
V6.3AC vo
R2IK R55
V140 vi.6

RO
~——
V6.3AC

VO

NOTES:

AN/URM-25C

CORRECTIVE
MAINTENANCE

RF Signal Generator Set AN/URM-25C with the corre-
sponding symbol designation indicated. These will facili-
tate the easy and quick identification of all parts.. Table
6-8 CROSS REFERENCE BETWEEN SYMBOL NUM-
BER AND FIGURE LOCATION gives the figure in
which these parts are identified.

V202

POWER SUPPLY
PP-562A/URM-25

V6.3AC

ANl DC readings taken with a 20,000 ohms/volt meter
All AC readings taken with a 1,000 ohms/volt meter

Readings made with signal generator

. Carrier frequency 100 k¢

. Meter set to full scale for RF
. S102 in BAL position

. §103 at 1000 cycles

- $106 (XTAL-CAL) OFF

AWV B WN~

in following operating conditions:

. All voltage readinigs DC unless followed by AC
* Voltage depends on position of R111

1# Switch 5106 (XTAL-CAL) “ON" for V108 voltage measurements

Figure 6-11. Signal Generator Voltage and Resistance Charl.
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TABLE 6-2. TROUBLE SYMPTOM CHART

[Picor Lamp ano
SCALE LAMPS

oK

AC LINE

i ANP FUSES
POWER CABLE DO NOT LIGHT

(SEE TABLE 6-3
PAR 1)

NO METER (MI01) INDICATION oK
(SEE TABLE 6-4 PAR9)

CHECK B+, l L
VOLTMETER

BRIDGE (VIGI) IN% MOD & IN RF IN % MOD
CIRCUIT (SEE RF POSITIONS! [POSITION OF POSITION OF
TABLE 6-3 PAR2 OF $:102 3102 ONLY S102 ONLY
TABLE 8-4 PAR 1) T

CHECK OUTPUT AT
X20000 RF OUTPUT
JACK - Jiot

NO
ouTPuT OUTPUT

CHECK RF GHECK BUFFER-
DIODE (CRIO1) AMPLIFIER(VIO4,VIO8)
CIRCUIT (SEE AND CARRIER 0OS-

TABLE 6-4
PAR 2)

CILLATOR(VIOS)
CIRGUITS ( SZE
TABLE €-3 PARGXS5)

|

CHECK BOTH 400 ~ AND
1000~ POSITIONS OF SI103
(SEE TASLE 6-3 PAR B AG)

CHECK WITH EXTERNAL
MODULATION (SEE TABLE
6-3 PAR 7))

LOW RF OUTPUT
ON METER

MO
OUTPUT ouTPUT

TROUBLE (N MOD
OSCILLATOR {Vi02}
(SEE TABLE 8-4,

PAR 8)

CHEGK MOD
DIODE (V103)

(SEE TABLE 8-4
PAR 3)

CHECK POSITION
OF CARRIER RANGE

SWITCH( 8104) (SEE
SEC 2, PAR 3 )

0K

METER READS OK, ACTUAL
OUTPUT FROM XMULT RF
CHECK STEP ATTENU- OQUTPUT JACK (J102) INCOR-
ATOR (E112) (BEE RECT ON ONE OR MORE
TASBLE 6-4 PAR T7) RANGES OF MULTIPLIER DIAL
(1-104)

(SEE TABLE 6-4 PAR 7)

CHEGK GRYSTAL NO BEAT WHEN SET
CAL CKT UP FOR XTAL-CAL
(SEE SEC 4,PARS)

TABLE 6-4,PAR 12)

RECALIBRATE
(SEE SEC 6,PAR9)

[ FREQUENCY oOUT
OF GALIBRATION

ORIGINAL 6-13
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TABLE 6-3. CHART OF GENERAL TEST PROCEDURE FOR LOCALIZING TROUBLE

Note: The CARRIER (R-123) and ¢, MODULATION (R-111) controls should always be turned fully counterclock-
wise before turning power on.

LOCATION
AND SUGGESTED METHOD FOR LOCALIZING TROUBLE
TYPE OF TROUBLE
POWER SUPPLY. Make sure the indicating lamp (1-101) or scale lamps (E-128 thru E-130) have been made to
(See par. 11 for light, as evidence that the 115 volt supply mains, fuses, and at least a part of the power supply
additional check.) system, is in working order. If none of these lamps light, see Table 64, par. 8 on POWER
SUPPLY.
VOLTMETER BRIDGE. 1. Set the signal generator controls in the following position:

. POWER swiich (S-101) OFF.

. MOD SELECTOR switch (S$-103) OFF.

. METER READS swiich (S-102) at RF.-

. CARRIER RANGE switch (§-107) at applicable range.

. CARRIER CONTROL (R-123) in extreme counterclockwise position.

. % MODULATION control (R-111) in extreme counterclockwise position.
FREQUENCY BAND SWITCH (8-105) set for any one of the eight ranges.

(See par. 10 for
additional checks.)

A RN -

2. Turn the POWER switch (5-101) ON. The meter needle should be at the first line on the left.
H it is not, see Table 6-4, par. 1 on VOLTMETER BRIDGE CIRCUIT TROUBLE.

CARRIER OSCILLATOR, 3. Advance the CARRIER CONTROL (R-123) slowly in a clockwise direction. The meter needle
RF DIODE, should corresy tegiy move up scale, If it does, the volimeter bridge, RF diode, carrier oscillator

BUFFER-AMPLIFIER. {at least one range) buifec-amplifier, and power supply are functioning.

4. Set the FREQUENCY BAND SWITCH (5-105) successively for each range to see if operation
(as in Par. 3 above) is obiained for all ranges. If it is, the carrier oscillator and buffer-amplifier
are probably functioning. Gperation on some bands and not on others probably indicates a defect
i the carrier oscillator (ses Table 6-4, par. 5 on CARRIER OSCILLATOR), since the buffer-
amplifier is unwned and should respond ac all frequencies if it responds at one.

§. It, in Par. 3 and 4 above, the meter does not move up scale, turn the METER READS switch
(5-102) 10 the 9y MO position. Set MOD SELECTOR switch (S-103) to the 40¢ cycle position.
Slowly zdvance the 9y MODIJLATION control (R-111) in a clockwise direction. if the meter
now moves up scale, it ndicares that there is trouble in the cacrier oscillator, RF diode, or buffer-
amplifiec civonits {see Table 4-4 Sections on CARRIER OSCILLATOR, RF DIODE, BUFFFR-
AMPLIFIER s This also indicates that the modulation oscillator, modulation diode and voltmeter

bridpe cuouits are funoioning

MODULATION &. If the soeter respords 1o the ests in par. 4, but not in par. 5 above, the trouble is in the modu-
OSCILLATOR. lavon osciiaor or modulanion diode,

7. With the METER READS switch ($-102) in the 95 MOD position; MOD SELECTOR switch
(5-103) at EXT, CARRIFR RANGH switch (S-104) at applicable range, apply an external audio
signal (1060 cycles) o the EXT MOD IN jack (J-103). Slowly advance the % MODULATION
control (R-111) in a clockwise direction. If the meter now moves up scale, it indicates that the
irouble is {n the awdulation oscillator,

MODULATION 8. If <he meter still doss noi wspond to the % MODULATION control, feed the output signal
DIODE. from the X MULT DF OUTPUT jack (J-102) 0 a rest oscilloscope. Set the carrier frequency at
100 ke, Place the MYTER READS switch (85102) in the RF position. Advance the CARRIER
CONTROL (R-123) in 2 clockwise direction undil a reading of "50” is obrained on the upper
meter scale. "With the external moduiziion applied as in par. 7 above, the modulated patteen
should appear on the oscilioscope {see Gpure 6-10). If it does, the trouble was ia the modulation

diade cizcuit.

STEP 9. If the meter responds to the above tests in a sadisfactory manner, but there is still no output
ATTENUATOR (E-112) voltage at the end of the output cable (W-104), the trouble is in the attenuator (E-112) or cutput
OR i2st cable fsee Table 6-4 Sections on STEP ATTENUATOR and OUTPUT CABLES).

OQUTPUY CABLES
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TABLE 6-3. CHART OF GEMNERAL TEST PROCEDURE FOR LOCALIZING TROUBLE — Continued

LOCATION
AND
TYPE OF TROUBLE

SUGGESTED METHOD FOR LOCALIZING TROUBLE

VOLTMETER BRIDGE.

10. If no meter response, whatsoever, is obtained, but it is determined that output voltage is
available, the trouble is probably in the voltmeter bridge circuit (see Table 64, par. 1 on
VOLTMETER BRIDGE).

POWER SUPPLY.

V5. If no meter response or output voltage is obtained from the foregoing tests, the trouble is
probabiy in the power supply (see Table 64, par. 8 on POWER SUPPLY).

CRYSTAL CALIBRATOR.

12, Turs MOD SELECTOR switch (8-103) to EXT and the XTAL-CAL switch (S-106) to ON.
Connect a set of high impedance earphones to EXT MOD IN jack J-103 using 7” cable W-105
and Connector, Adapter UG-684/U. Tune signal generator to some even multiple of 1 mc and
listen for zero beat.

13, If it is determined, from previous steps, that RF output is present at J-101 and if no zero beac
is beard a¢ J-103, then the crystal calibrator circuit (V-108) is defective. (See Table 64 par 12).

TABLE 6-4. CHART OF SUGGESTED TESTS FOR LOCATING THE SPECIFIC TROUBLE
Note: The CARRIER (R-123) and 2, MODULATION (R-111) controls should always be turned fully counter clock-

wise before turning power on.

TYPE OF TROUBLE

SUGGESTED METHOD OF TEST AND REPAIR

1. VOLTMETER BRIDGE
CIRCUIT (V-101).

a. INOPERATIVE.

5. METER (M-101)

¥ prelimisory tesis have indicated that the voltmeter bridge circuit (V-101) is inoverative,
remove the BF signal Generstor Unit SG-44C/URM-25 from the cabinet and proceed with the
following wsts (see Bection O, par. 4a).
1) Test voliage of bridge tube V-101 with the POWER switch (S-101) ON and METER
READS switch ($-102) in BAL position.
Heater Voltage — 6.3v AC
Plate Voltage (V-101A) — 36.5v DC (£ 5V)
Plate Voltage (V-101B) — 36.5v.DC (% 5V)
Grid Voltage (V-101B) — 0
CGrid Yoliage (V-101B) — 0
Cnrhode Voltage (V-1014) — 2v DC
Cathods Voltage (V-181B) — 2v DC

NOTE

0C woltages measured from tube socket connections to ground with a 20,000 ohms per
voit volimeter.

(2) If voltages are correct, disconnect power cable and make circuit continuity check with
an ohmmeter until the defect is located (see figure 6-11).

ZERO ADJUSTMENT.

(1) Turn the POWER switch (S-101) 1o ON position. Both the CARRIER CONTROL
(R-123) and the % MODULATION control (R-111) should be in the fully counterclockwise
position, Apply the following procedure:

(2) Set the METER READS switch (5-102) in the BAL position. The meter (M-101)
should read zero. If it does not, adjust the BALANCE control (R-131) screw driver adjustment
(located on the sudio compartment) for zero reading.

(5) Place METER READS switch (8-102) in the RF position. If the meter does not read
zern, readjust the BALANCE control (R-131) screwdriver adjustment (located on the audio
compariment) for zero reading.

{¢) Place METER READS switch (8-102) in the % MOD position. If the meter does
not resd zero, sdjust the MOD COMP control (R-129) screwdriver adjustment (located oa the
audio compartment) for zero resding.

{2} Repear the procedure outlined in paragraphs a, b and ¢, above until the meter reads
zero in all positions of the METER READS switch.

(3} If unable to0. set meter to zero in all positions of the METER READS switch, one of the
sssociated circuit pares is probably defective. Make continuity checks accordingly.

6-15



6 Section

CORRECTIVE

AN/URM-25C MAINTENANCE

TABLE é-4. CHART OF SUGGESTED TESTS FOR LOCATING THE SPECIFIC TROUBLE — Continued

TYPE OF TROUBLE

SUGGESTED METHOD OF TEST AND REPAIR

2. RF DIODE
INOPERATIVE
(CR-101)

a. The RF diode (CR-101) rectifies the RF signal which is applied to the voltmeter bridge
(V-101) circuit and read on the upper scale of the meter (M-101) when the METER READS
switch (8-102) is in the RF position. If it is determined that this circuit is defective the first
and simplest thing to do is to replace the crystal (CR-101).

b. If replacing the RF diode (CR-101) does not alleviate the trouble, make continuity
checks within the circuit.

3. MODULATION
PIODE
INOPERATIVE
(V-103).

a. The modulation diode (V-103) rectifies the modulation signal which is applied to the
voltmeter bridge (V-101) circuit and read on the lower scale of the meter (M-101) when the
METER READS switch (8-102) is in the % MOD position. If it is determined that this circuit
is defective, the first and simplest thing to do is to replace the tube (V-103). When doing this
it will be necessary to readjust the MOD COMP control (R-129) for zero meter reading.

b. If replacing the modulation diode does not cure the trouble, make continuity checks through-
out the circuit.

4. BUFFER-
AMPLIFIER
INGOPERATIVE
(V-104, V-105).

a. If preliminary tests have indicated that the buffer-amplifier is inoperative, remove the signal
generator from the cabinet and proceed with the following tests (see Section G, par. 4).

b. Test DC, voltages with the tubes (V-104, V-105) in the socket; M-101 set for “50” and
MOD SELECTOR switch (§-103) OFF (see figure 6-11). Carrier frequency should be set to
100 kc.

Heater Voltage—6.3v AC

Plate Voltage—-155v IDC

Cathode Voltage—1.6v DC (Adjust to this value with R-113)
Control Grid Voltage—0

Screen Grid voltage—140v DC

DC measurements made from socket terminals to chassis with a 20,000 ohms per volt voltmeter.

c. If the voltages are correct, but the buffer-amplifier is still inoperative, make a circuit continuity
test with an ohmmeter until the defect is located.

NOTE

It is a good idea to check the tube with a tube checker even though voltage checks are
torrect. Change in tube characteristics (i.e. transconductance etc.) may not show up in
voltage checks but may actually be the source of trouble.

5. CARRIER
OSCILLATOR
(V-106).

a. INOPERATIVE.

(1) If preliminary tests have indicated that the carrier oscillatar is inoperative in all ranges,
remove the signal generator from its cabinet and proceed with the tollowing tests:

(a) Set the POWER switch (S-101) in ON position and the frequency to 100 kc with the
carrier oscillator tube (V-106) in its socket, test the tube voltages.

Heater Voltage: 6.3v AC
Plate Voltage: Varies between 0 and 150v DC depending on setting of CARRIER CONTROL
(R-123). (Checking this may or may not cause circuit to stop oscillating.)
Grid Voltage: 0 to —.5v DC (Varies with rotation of CARRIER CONTROL R-123).
Cathode Voltage: 0.
(6) Turn the POWER switch (5-101) to OFF position and make the following resistance

checks from grid to ground and grid to cathode, setting the FREQUENCY BAND SWITCH
(8-105) to each corresponding position:

SWITCH POSITION RESISTANCE RESISTANCE
(grid to ground) (grid to cathode)

Band A 100,000 ohms 175,000 ohms

B 100,000 ohms 118,000 ohms

C 100,000 ohms 100,000 ohms

D 100,000 ohms 104,700 ohms

E 100,000 ohms 101,800 ohms

F 100,000 ohms 100,000 ohms

6-16
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TABLE 6-4. CHART OF SUGGESTED TESTS FOR LOCATING THE SPECIFIC TROUBLE — Conrtinued

TYPE OF TROUBLE

SUGGESTED METHOD OF TEST AMD REPAIR

G 2,200 ohms
H 2,200 chms

2,200 ohms
2,200 ohms

(¢) 1f the ohmmeter reads "open” in any position of the FREQUENCY BAND SWITCH.
either the corresponding coil, grid resistor or cathede resistor is open. Since Bands A through F
have a common grid leak resistor, the exact open element can easily be determined.

(d) If all voltage and continuity checks are correct, replace the tube and check results.

5. ERRATIC
PERFORMANCE.

¢. EXCESSIVE
VOLTAGE NEEDED
ON CARRIER
CONTROL (R-123).

(1) Erratic performance of the carrier oscillator in a given band position is often difficuls
to trace. As a remedy, the following may be tried:
(a) Substitute a new tube.
() Check contacts of FREQUENCY BAND SWITCH (S-105).
(¢) Check for a dirty or faulty CARRIER CONTROL (R-123).
(4) Make visual inspection of main tuning capacitor (C-127) for dirt, bent plates, etc.
(2) Make visual inspection of the oscillator coil for the range in question.

(1) Often, defects in the resonant system (oscillator coils, capacitors and grid leak resistors)
can be suspected if a greater than normal amount of plate voltage is necessary in order to develop
the required voltage output.

(2) Check normal voltages between the slider (center lug) of the CARRIER CONTROL
(R-123) and ground, in the following manner. (The CARRIER CONTROL should .be set in
the fully counterclockwise position.)

(a) POWER switch (8-101) ON.
(&) CARRIER RANGE switch (§-107) to applicable range.
(¢) MOD SELECTOR switch (5-103) OFF.
(d) METER READS switch (5-102) at RF.
(e) Main tuning dial (I-103) set at beginning of all bands.
(f) Oscillator plate voltages required for "50” meter leading.
(1) Bands A through ¥ ~- less than 50v DC.
(2) Band G and § — less than 150v DC.

6. MODULATION
OSCILLATOR.

a. INOPERATIVE
ON BOTH 400 AND
1000 CYCLES.

(1) If it is indicated that the modulation oscillator is inoperative on both frequencies (400
and 1000 cycles) the probable defective part is some element common to both frequency position
of the METER READS switch (5-102).

(2) One possible trouble is 160 high a degree of degeneration. This degeneration is dependent
upon the resistance ratio of (R-105 and R-110). Although the DEGEN control (R-110) is a
locking type potentiometer, vibration may have changed its value. If its resistance is too small,
the degeneration will be too great and oscillations will be inhibited. Sometimes increasing the
resistance (R-110) will assist the oscillator in breaking into oscillation. If this is the case, set this
resistor at the point where oscillations just begin.

(3) If a spare tube is available, it is sometimes most expedient to replace the old tube.

(4) If replacing the tube does not solve the problem, continuity and voltage checks should
be made. In making these voliage checks, refer 1o Table 6-5 TUBE OPERATING VOLTAGES
AND CURRENTS.

5. INOPERATIVE
ON ONLY ONE FRE-
QUENCY (400 CYCLES
OR 1000 CYCLES).

¢. ERRATIC OPERA-

(1) If the modulation oscillator is inoperative on only one frequency, the solution is rela-
tively simple.

(2) The defective element is probably one of the bridge resistors (R-101, R-102, R-103, or
R-104).

{3) Make the necessary sesisizace checks.

(1) If the locking device on the degeneration resistor (R-110) is loosened, mechanical vibra-

TION OR PRESENCE tion mfay cause a variation of tesistence and hence degeneration. This may result in erratic
OF AMPLITUDE DIS- operation or amplitude distortion. Check this control and tighten the locknut.
TORTION.

ORIGINAL
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TABLE 6-4. CHART OF SUGGESTED TESTS FOR LOCATING THE SPECIFIC TROUBLE — Continued

TYPE OF TROUBLE

SUGGESTED METHOD OF TEST AND REPAIR

7. STEP ATTENUATOR
(E-112).
a. NO OUTPUT ON
ALL STEPS.

5. NO OUTPUT ON
ONE OR MORE, BUT
NOT ALL STEPS.

(1) If there is output from J-101 but no output from J-102 in all steps of E-112, the 482 ohm
resistor (R-143) is probably burned out.

(2) Disconnect one lead of R-143 and check its resistance with an ohmmeter.

(1) One of the step attenuator segies resistors (R-144 through R-148) is probably burned out.
(2) Check the series resistor preceding the step where there is no output. Always check
these resistors with one lead disconnected to avoid shunting resistance paths.

¢. APPROXIMATELY
2:1 OR LESS IN-
STEAD OF 10:1

(1) One of the step attenuator shunt resistors (R-149 through R-154) is probably burned out.

(2) Check the impedance of J-102 at the step attenuator position in question, using a multi-

ATTENUATION meter ME-25/U series or equivalent. If the shunt resistor is burned out, an impedance of about
BETWEEN TWO 250 ohms instead of 53.5 ohms will be present.
SUCCESSIVE STEPS.

d. REPLACING (1) Recalibrate step attenuator ratios for range in which resistor was replaced, using the
STEP ATTENUATOR (10:1) Fixed Attenuator CN-136/URM-25 and a radio receiver such as Navy Model RBA series
RESISTORS. or equivalent. Follow the procedure outlined in Section 6, par. 11.

CAUTION
Resistance measurements at J-102 should be made with a resistance bridge such as the
type ZM-4/U or equivalent to avoid burning out one of the step attenuator resistors. If
the Electronics Technician uses an ordinary ohmmeter great care must be exercised to
see that this ohmmeter does not place a current in excess of 20 milliamperes through the
attenuator circuit while testing.
8. POWER SUPPLY (1) Check line fuses F-101 and F-102.
PP-562A /URM-25 (2) Check interconnecting cables W-102 and W-103 for continuity with an ohmmeter.

a. INOPERATIVE.

b. OVERHEATING.

¢. LOSS OF
REGULATION.

(3) Check power transformer T-201.
(4) If no B+, check rectifier tube V-201, filter choke L-201 and series resistor R-201.

(1) Check short circuited turns on T-201. :

(2) Check for partial breakdown of C-201, C-202 and C-203. It is sometimes best to replace
one or all of these capacitors, if it is suspected that one of them is defective. A voltage or
ohmmeter check will not always identify this trouble.

(1) Check with a variac or variable voltage source. Change the line voltage from 103v to
126v AC. The + 150v DC output should not change. This does not apply to the unregulated
+ 240v DC supply.:

(2) Replace regulator V-202 if the B4+ does not remain steady at 150v DC.

9. HUM MODU-
LATION.

a. Listen for power line hum (impressed on carrier frequency).

b. Check for unshielded leads between signal generator and receiver. All leads between these
units should be shielded.

¢. Check for mechanical vibrations of T-201. Tightly secure the trznsformer mounting.

10. ACCESSORY UNITS.
a. IMPEDANCE
ADAPTER
MX-1074/URM-25.
6. ANTENNA
SIMULATOR
SM-33/URM-25.

If it is suspected that any one of these accessory units is defective, a simple continuity check
will readily indicate the source of trouble.

CAUTION
When making a resistance check on the Impedance Adapter MX-1074/URM-25 be sure
the lowest oh resi e range is used. Ohmmeters with internal batteries larger
than 1.5v may burn out the resistor in the impedance adapter. Where great accuracy is
desired, resi e m should be made with the Resistance Bridge ZM-4/U
or equivalent.

ORIGINAL
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TABLE 6-4. CHART OF SUGGESTED TESTS FOR LOCATING THE SPECIFIC TROUBLE — Continued

Section 6

AN/URM-25C

TYPE OF TRCUBLE

SUGGESTED METHOD OF TEST AND REPAIR

¢. (5:1) FIXED
ATTENUATOR
CN-132/URM-25.

d. (10:1) FIXED
ATTENUATOR
CN-136/URM-25.

e. TEST LEAD
CX-1363/U.

11. OUTPUT CABLES.

Check leakage resistance with a megger (high resistance ohmmeter). V

12. CRYSTAL
CALIBRATOR
(V-108)

a. INOPERATIVE

b. FREQUENCY
CALIBRATION

If the check in Table 6-3 under CRYSTAL CALIBRATOR indicates that this unit is defective,
the following tests should be made to localize the trouble.

NOTE
The output beat of the Crystal Calibrator is amplified by V-102B of the modulation
oscillator (V-102). Make sure that this audio oscillator is functioning (Table 4-3 under
MODULATION OSCILLATOR) before deciding that the V-108 circuit is defective.
(1) Replace crystal Y-101, then tube V-108 if available. These parts are the most common
source of trouble in the crystal calibrator.
(2) If a substitute tube and crystal are not available, check V-108 in a tube checker.
(3) Make circuit continuity and voltage tests.
Figure 6-11 indicates the normal socket to ground voltages and resistors. for V-108. The
following readings from socket pins to ground indicate that either the tube (6BEG) or crystal
is defective. Measurements should be made with a 20,000 ohm/VDC and 1000 ohm/VAC meter.

TUBE (V-108) DEFECTIVE

PIN CORRECY CRYSTAL (Y-101) DEFECTIVE (NOT CONDUCTING)

1— —9.3VDC —0.2VDC 0o

2— 0.02VDC 0.02 VDC 0

3— 0 o 0

4— 6.2VAC 6.2 VAC 0 if filaments are open;
5.9 VAC if filaments are
not open

S— 158VDC 7.3 VDC 240 VDC

6— 9VDC 45 VDC 240 VDC

7— 0.1VDC 0.175 VDC (1]

(1) Provision is made for calibrating the 1 mc frequency of the crystal calibrator, if it is
suspected that its accuracy has fallen off in excess of + .05%. The calibration should be accom-
plished in the following manner.

(#) Remove RF Signal Generator SG-44C/URM-25 (See par. 4a).

(b) Connect the signal generator unit to Power Supply PP-562A/URM-25.

(¢) Tune a receiver such as Navy Model RBC series to the 5 mc signal of Navy station
V.

(d) Turn the signal generator on and CARRIER CONTROL fully counterclockwise.

(¢) Turn XTAL-CAL switch S-106 to ON and connect a lead from the X20,000 RF OUT-
PUT jack J-101 to the antenna input of the RBC. Sufficient crystal output will be available a¢ J-10t
to drive the receiver.

(f) With the receiver tuned to WWYV, adjust crystal trimmer C-151 (See figure 6-9) for
zero beat (fifth harmonic of 1 mc crystal) against WWYV. A set of earphones or speaker can be
used for monitoring this beat.
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Figure 6—12. Bottom View of RF Signol Generator SG-44C/URM-25.
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Figure 6-16. Interior Views of the Step Attenuator (E112) with All Resistors Shown.

C202 C20! C203
V20i V202 )

C203 R20I €202 C204 J202 L2001 J20I

J202 Hl02

Figure é-17. Top and Bottom Views of the Power Supply PP-562A4/URM-25.
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Figure 6-19. Interior View of Antenna Simulator SM-35/URM-25.

NOTE: Symbol numbers in parenthesis apply to (10:1) Fixed Attenuator CN-136/URM-25
which Is physically identical to (5:1) Fixed Attenuator CN-132/URM-25

R304 R305
(R80O5)

P302
(P802)

R30I R305 R302 R306
(R801) (R803) (R802) (R80O6)

Figure 6-20. Interior View of (5:1) Fixed Attenuator CN-132/URM-2S5.
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| STEP ATTENUATOR
i — ) ENl2 —
- RI43 ‘ X1
WPLIFIER | ! | ez T et
cn3 — |
6200 1 oxc-230kc | |
= / CARRIER |
ANGE i
S8 SWITCH i l RI54
o (e 2O ) sto7 - | 59
230KG- 16 MC RF OUTPUT
34 MC-50MC 16 MC-34MC | RI53 Sl
€5.6
Li2i | s 4102
Liz2 MICROVOLTS
.24 1.0
o |
\ [RF DIODE ]
—RFETPUT_
X 20000

— OPEN
CIRCUIT

VOLTMETER
BRIDGE

Ri32

Ri39

Ici9 |Rriz2l
LIMF || ME

LEGEND
ISTANCES IN OHMS UNLESS
D BY K (KILOHMS) OR MEG
S)
ISTORS 1/2 WATT UNLESS
ISE SPECIFIED
CITANCES IN MIGRO-MICROFARADS
"OLLOWED BY MF( MICROFARADS)
CTANCES IN MICROHENRIES
OLLOWED BY MH (MILLIHENRIES)
NRIES)

REPRESENTS A FEED-
— THRU CAPAGITOR

REPRESENTS A FEED-
— THRU BUSHING OR TERMINAL
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Figure 6—23. RF Signal Generator Set AN/URM-25C, Overall Schematic Diagram.
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Figure 6-23. RF Connectors and Cable Assemblies
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6 Section CORRECTIVE

AN/URM-25C MAINTENANCE
TABLE 6-5. TUBE OPERATING YOLTAGES AND CURRENTS
sYMaOL - s | E_ | 85| =2 | E5 | ez | Be
NUMBER | TUBE TYPE FUNCTION 52 | 33 5 = 5 3 § = 3 S| =8 | 58
& “w ] F 4
V101A 12AU7 Voltmeter Bridge Tube 36.5 1.3 2 0 6.2
Vio1B | 12AU7 Voltmeter Bridge Tube | 36.5 13| | 2 0 6.2
V102A | 12AU7 Modulation Oscillator | *105 3| | 68 o 6.2
Vi02B 12AU7 Modulation Oscillator 45 8 1.7 [ 6.2
Vio3 6ALS Modulation Diode 0to—-1.1]{0to0 .001 0to01.2 6.2
V104V105| 6AH6 Buffer Amplifier 155 | 10 | 4o | 3 0 16 0 62
vios | 6J6 Carrier Oscillator 13 | app.t | | 0 —4 62
Vios | GBE6 Crystal Calibrator 158 | 9 | 9 | 43 0 0 3| ez
Vo1 6X4 Rectifier 230 VAC 250 6.2
V202 OD3/VR-150 | B+ Regulator 150 ' l 0

NOTE: All measurements made with a 20,000 ohm/volt DC and 1000 ohm/volt AC meter with the Signal Generator set in the follow-
ing operation condition:
. CARRIER FREQUENCY — 100 kc.
METER READS “50” in RF position of S-102.
$-102 set to "BAL.”
. $-103 set 10 "1000" Cycles.
Bias control R-113 set for 1.6v bias.
Power supply voftages should be checked when W-103 is connected to Signal Generator.
. Oscillator grid.
. Control grid.

R S s

TABLE 6-6. RATED TUBE CHARACTERISTICS

vour.
FILA- | FILA- AGE TRANSCON-
MENT | MENT | PLATE | cmD | scmEew | PLATE | scREeN | A-CpATE | DUCTANCE EMISSION
. (MICROMHOS)
:::: vour- | cur- | vour- | suas vour- | cum- | cum | REsISTANCE "';‘:‘
AGE | mENT B6E ) AcE | mewt | mewr {OHMS) A
[\}] a) v) [\J] (Ma) {MA) MiNI- TEST
ToR NORMAL mum | SIMAL L Uois
{my)
12AU7 | 63 | '3 250 | —8.5 — 145 | — 7700 18.5 3100 | 1750 | 70 | 30
(12.6) | (.19)
6ALS 6.3 3 1150 — — g — 4300 — — — | 40 10
6AH6 | 63 | 4s | 300 | -7 150 | 10 | — | 500000 — | 12000 | 9000 | 70 | 10
636 6.3 A4 [ s [ =0 | — | 0 — 7100 38 5300 | 3450 | 40 | 10
6BE6 6.3 3 330 110 4.1 9.8 ‘500 | °280 50 15
8000 5500
6x4 6.3 6 %50 — — 70 — — - — — | 140 | s0
OoD3y/
VR-150| — — 150 — — |swéo| — — - — —_| -] =
NOTES:

1. 6.3v at .3A for parallel filaments; 12.6v at .15A for series fil.

2. A.C. plate voliage per plate (RMS).

3. D.C. output current per plate.

4. Minimum total effective iate supply impedance.

5. A.C. plate to plate supply voltage (RMS) for capacitor input.
6. Conversion transconductance.

7. Oscillator transconductance.
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TABLE 6-8. CROSS REFERENCE BETWEEN SYMBOL NUMBER AND FIGURE LOCATION

SYMBOL FIGURE SYMBOL FIGURE
NR. NR. NR. NR.
C-101 6-13 C-601 6-21
C-102 6-13 C-602 6-21
C-103 6-14 E-101 thru E-106 41

C-104 6-14 E-110 65
C-105 613 E-111 65
C-106 thru C-109 Not used E-112 6
C110 65 E-126 4-1, 6-10 (Contsined
C-111 65 in I-101)
C-112 66 E-128, E-129, E-130 41
C-113 66 E-132 6-13
C-114 Not shown E-133 6-5
C-115 69 F-101 thru F-104 4-1 (Contained in
C-116 65 E-115 thru E-118)
C:117 65 H-101 41
C-118 614 H-103, H-104 41
C-119 614 H-105 66
C-120 613 H-106 612
ci121 613 I-101 41
C-122 thru C-124 615 1-102 41
C-125 thru C-134 67 1-103 41
C135 Not used I1-104 41
C-136 66 I-108 41
C137 6 1-106 41
C-138 612 J-101 41,65
C-139 612 J-102 41,65
C-140 thru C-142 6-6 J-103 41
C-143 6-7 J-104 41
C-144 6-14 J-201 617
C-145 67 J-202 617
C-147, C-148 612 J-301, J-302 6-21
C149 Not used J-401, J-402 619
C150 613 J-s01, J-502 618
C-151 6-12 J-601 6-21
C-152 Not used L-i01 Not used
C-153 thru C-155 613 L-102 613
C-157 69 L-103 6-15
C-158 66 L-104 6-15
C-159 65 L-105 thru L-112 67
CR-101 66 L-117 613
C-201 617 L-118 Not used
C-202 6-17 L-119, L-120 6-13
C-203 617 L-121 69
C-204, C-208, C-206 617 L-201 617
C-401 619 L-401 69
C-402 6-19 M-10t 4-1
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AN/URM-25C MAINTENANCE
TABLE 6-8. CROSS REFERENCE BETWEEN SYMBOL NUMBER AND FIGURE LOCATION — Continued
SYMBOL FIGURE SYMBOL FIGURE
NR. NR. NR. NR.
N-104 4-1 R-155A 6-6
0-103, 0-104 6-15 R-155B 6-6
0-107, O-108, O-109 4-1 R-156 Mot used
P-101 6-12 R-157 Not used
P-102 6-12 R-158 6-7
P-103 thru 6-22 (part of cable R-160, R-162, R-163 6-7
P-108, P-701 assemblies) R-164 Not shown
R-101 6-13 R-167 thru R-171 6-13
R-102 6-13 R-172 thru R-175 6-6
R-103 6-13 R-176 6-13
R-104 6-13 R-177 6-13
R-105 G6-14 R-201 6-17
R-106 6-14 R-301 thru R-306 6-20
R-107 6-14 R-401 6-19
R-108 6-14 R-s01 6-18
R-109 6-14 S-101 4-1
R-110 6-9 S-102 6-13
R-111 6-13 S-103 6-13
R-112 6-14 S-104 6-9
R-113 6-9 $-105 6-7
R-114 6-6 T-201 ) 6-17
R-115 6-6 V-101 6-9
R-116 Not used V-102 69
R-117 Not used V-103 6-9
R-118 6-14 V-104, V-105 6-9
R-119 6-14 V-106 67
R-120 Not shown V-201 617
R-121 6-14 V-202 6-17
R-122 Not used W-101 6-4
R-123 613 W-102 6-4
R-124 6-7 W-103 6-4
R-12% 6-7 W-104 6-22
R-126 66 W-105 6-22
R-127 6-6 W-106 6-22
R-128 69 W-601 6-21
R-129 69 Z-101 6-13
R-130 6-14 Z-102 65, 69
R-131 69
R-132 6-14
R-133 6-9
R-134 6-9
R-135 thru R-140 6-14
R-141 6-6
R-142 6-6
R-143 thru R-154 6-16
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PARTS LIST Section 7
AN/URM-25C
SECTION 7
PARTS LISTS
CAUTION
Navy stock numbers in this parts list have been
set in two lines because of the length of the
stock numbers and the restricted column space.
Be certain that the complete stock number is
used when ordering parts.
Table 7-1 List of Major Units
*Table 7-2 Combined Parts and Spare Parts List
Table 7-3 Cross Reference Parts List
Table 7—4 Applicable Color Codes and Miscellaneous
Data
Table 7-5 List of Manufacturers.
*ltems marked with an asterisk in the Symbol No. Column of
Table 7—3 can not be requisitioned from Supply. In the event
of failure they should be repaired or new items fabricated.
TABLE 7-1. LIST OF MAJOR UNITS
SYMBOL GROUP QUANTITY NAME OF MAJOR UNIT A-"‘l‘:lvs:::::zﬂ
101 to 199 1 RF Signal Generator S$G-44C/URM-25
201 to 299 1 Power Supply PP-562A/URM-23
301 to 399 1 (5:1) Fixed Attenuator CN-132/URM-25
401 to 499 1 Antenna Simulator SM-35/URM-25
501 to 599 1 Impedance Adapter MX-1074/URM-2$
601 to 699 1 Test Lead CX-1363/U
801 to 899 1 (10:1) Fixed Attenuator CN-136/URM-23
901 10 999 1 Connector, Adapter UG-684/U
P-701 1 Coaxial Adapter UG-201/U
W-101 1 AC Line Cable Assembly
W-104 1 RF Cable Assembly CG-409A/U(4°0")
W-105, W-106 2 RF Cable Assembly CG-409A/U(T)
ORIGINAL 7-1
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TM 11-5551C
C1

Operator, Organizational, Field and Depot Maintenance Manual

R. F. SIGNAL GENERATOR SET AN/URM-25C

CHANGE)

No. 1

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D.C., 19 November 1963

TM 11-5551C, 6 January 1954, is changed as follows:

Change the title of the manual as shown above.
Page 1-1. Add paragraphs 1.1 and 1.2 after
paragraph 1.

1.1. Index of Publications

Refer to the latest issue of DA Pam 310-4 to
determine whether there are new editions, changes,
or additional publications pertaining to the equip-
ment.
310-4 is an index of current technical manuals,
technical bulletins, supply manuals (types 4, 6, 7,
8, and 9), supply bulletins, lubrication orders and
modification work orders that are available
through publications supply channels. The index
lists the individual parts (=10, -20, -35P, ete) and
the latest changes to and revisions of each equip-
ment publication.

1.2. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Use equipment forms and records in
accordance with instructions in TM 38-750.

b. Report of Damaged or Improper Shipment.
Fill out and forward DD Form 6 (Report of Dam-
aged or Improper Shipment) as prescribed in AR
700-58 (Army), NAVASANDA Publication 378
(Navy), and AFR 71-4 (Air Force).

c. Reporting of FEquipment Manual Improve-
ments. The direct reporting by the individual user,
of errors, omissions, and recommendations for
improving this manual is authorized and encour-
aged. DA Form 2028 (Recommended Changes
to DA Technical Manual Parts Lists or Supply
Manual 7, 8, or 9) will be used for reporting these
improvements. This form will be completed in
triplicate using pencil, pen, or typewriter. The
original and one copy will be forwarded direct to
Commanding Officer, U.S. Army Electronics
Materiel Support Agency, ATTN: SELMS-MP,
Fort Monmouth, N. J. 07703. One informa-
tion copy wil be furnished to the individual’s

Tago 6879A—December

Department of the Army Pamphlet No.'

immediate supervisor (officer, noncommissioned
officer, supervisor, etc).
Page 5-0. Delete paragraph 1 and substitute:

1. Scope of Maintenance

The maintenance duties assigned to the operator
and organizational repairman of the equipment
are listed below together with a reference to the
paragraphs covering the specific maintenance
functions.

a. Daily preventive maintenance checks and
services (par. 1.3).

b. Weekly preventive maintenance checks and
services (par. 1.4).

¢. Monthly preventive maintenance checks and
services (par. 1.5).

d. Quarterly preventive maintenance checks and
services (par. 1.6).

e. Cleaning (par. 1.7).
f. Touchup painting (par. 1.8).
g. Routine check (table 5-1).

Add paragraphs 1.1 through 1.8 after paragraph
1:

1.1. Preventive Maintenance

Preventive maintenance is the systematic care,
servicing, and inspection of equipment to prevent
the occurrence of trouble, to reduce downtime,
and to assure that the equipment is serviceable.

a. Systematic Care. The procedures given in
paragraphs 1.8 through 1.7 cover routine system-
atic care and cleaning essential to proper upkeep
and operation of the equipment.

b. Preventive Maintenance Checks and Services.
The preventive maintenance checks and services
charts (par. 1.3 through 1.6) outline functions to be
performed at specific intervals. These checks and
services are to maintain Army electronic equip-
ment in a combat serviceable condition; that is, in
good” general (physical) condition and in good



operating condition. To assist operators in main-
taining combat serviceability, the charts indicate
what to check, how to check, and what the normal
conditions are; the References column lists the
tables or manuals that contain detailed repair or
replacement procedures. If the defect cannot be
remedied by performing the corrective actions
listed, higher echelon maintenance or repair is
required. Records and reports of these checks and
services must be made in accordance with the
requirements set forth in TIM 38-750.

1.2. Preventive Maintenance Checks and

Services Periods

Preventive maintenance checks and services of
the equipment are required daily, weekly, monthly,
and quarterly.

a. Paragraph 1.3 specifies the checks and serv-
ices that must be accomplished daily (or at least
once each week if the equipment is maintained in
standby condition).

b. Paragraphs 1.4, 1.5, and 1.6 specify additional
checks and services that must be performed on a
weekly, monthly, and quarterly basis, respectively.

1.3. Daily Preventive Maintenance Checks and Services Chart

Sequence Ttem Procedure References
No.
1 Completness_ .. ________________ See that the equipment is complete________ _____ Table 1-1
2 Exterior surfaces_._____________ Clean the exterior surfaces, including the panel,
dial windows, and meter glass (par. 1.7). Check
all glass and indicator lens for cracks.
3 Connectors____________________ Check the tightness of all connectors.
4 Controls and indicators_________ While making the operating checks (item 5), ob-
serve that the mechanical action of each knob,
dial, and switch is smooth and free of external or
internal binding, and that there is no excessive
looseness. Also, check the meter for sticking or
bent pointer.
5 Operation_____________________ Operate the equipment according to table 5-1_____ Table 5-1
1.4. Weekly Preventive Maintenance Checks and Services Chart
Seqbllxenoe Item Procedure References
0.
1 Cables________________________ Inspect cords, cables, and wires for chafed, cracked, | None
or frayed insulation. Replace connectors that
are broken, arced, stripped, or worn excessively.
2 Handles and latches..__________ Inspect handles and latches for looseness. Replace | None
or tighten as necessary.
3 Metal surfaces_________________ Inspect exposed metal surfaces for rust and corro- | None
sion. Touchup paint as required (par. 1.8).
1.5. Monthly Preventive Maintenance Checks and Services Chart
Seci\llxence Item Procedure References
0.
1 Pluckout items_ _ ______________ Inspect seating of pluckout items. Make certain | None
that tube clamps grip tube bases tightly.
2 Jacks_ - ______________. Inspect jacks for snug fit and good contact________| None
3 Transformer terminals__________ Inspect the terminals on the power transformer. | None
All nuts must be tight. There should be no evi-
dence of dirt or corrosion.
4 Terminal bloeks.__._________.___ Inspect terminal blocks for loose connections and
cracked or broken insulation.
5 Resistors and capacitors_ . ______ Inspect the resistors and capacitors for cracks, blis- | None
tering, or other detrimental defects.




Sequence Item Procedure References
No.
6 Gaskets and insulators..._ __.___| Inspect gaskets, insulators, bushings, and sleeves | None
for cracks, chipping, and excessive wear.
7 Variable capacitors_____________ Inspect variable capacitors for dirt, corrosion, and | None
deformed plates.
8 Interior__ . ____ . ____ . _______ Clean interior of chassis and cabinet._ ____________ None
1.6. Quarterly Preventive Maintenance Checks and Services Chart
Sequence Item Procedure References
NO.
1 Publications____________._______ See that all publications are complete serviceable, | DA Pam 310-4.
and current.
2 Modifications._ ... ___________ Check DA Pam 3104 to determine if new applic- | TM 38-750.
able MWO’s have been published. ALL UR-
GENT MWO’s must be applied immediately.
ALL NORMAL MWO'’s must be scheduled.

1.7 Cleaning

Inspect the exterior of the equipment. The ex-
terior surfaces should be clean, and free of dust,
dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean, soft
cloth.

Warning: Cleaning compound is flammable and
its fumes are toxic. Provide adequate ventilation.
Do not use near a flame.

b. Remove grease, fungus, and ground-in dirt
from the case; use a cloth dampened (not wet)
with Cleaning Compound (Federal stock No.
7930-395-9542).

¢. Remove dust or dirt from plugs and jacks
with a brush.

Caution: Do not press on the dial windows or

meter face (glass) when cleaning ; the dial windows
and meter may become damaged.

d. Clean the front panel, meter, and control
knobs; use a soft, clean cloth. If necessary,
dampen the cloth with water; mild soap may be
used for more effective cleaning.

1.8. Touchup Painting Instructions

Remove rust and corrosion from metal surfaces
by lightly sanding them with fine sandpaper.
Brush two thin coats of paint on the bare metal
to protect it from further corrosion. Refer to the
applicable cleaning and refinishing practices speci-
fied in TM 9-213.

Page 7-1. Delete section 7 and substitute the
following appendix:

APPENDIX
REFERENCES
DA Pam 310-4 Index of Technical Manuals, TM 9-213 Painting Instructions for Field
Technical Bulletins, Supply Use.
Manuals, (types 4, 6, 7, 8, and TM 11-5527 Multimeters TS-352/U, TS-
9), Supply Bulletins, Lubrica- 352A /U, and TS-352B/U.
tion Orders, and Modification = TM 38-750 The Army Equipment Record

Work Orders.
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