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SECTION I 

GENERAL DESCRIPTION 

1- 1. PURPOSE OF HANDBOOK. 

1-2. The purpose of this handbook is to present in
formation required for the operation and basic mainte
nance that may be performed by operating personnel 
on Radio Test Set AN/TRM-1. This section includes 
description of the physical and electrical character
istics of the equipment, as well as a brief explanation 
of its theory of operation. 

1-3. PURPOSE OF THE EQUIPMENT. 

1-4. Radio Test Set AN/TRM-1 provides, in a com
posite portable test instrument, the facilities neces
sary to perform go-no go pre -flight performance tests 
on aircraft receiving, transmitting, and navigation 
equipment in the frequency range from 190 kc to 400 
me, and voice inter-communication equipment in the 
audio frequency range. The application and use of 
this equipment depends, to a large extent, upon sta
tistical data listing satisfactory readings for equip
menta in various installations. 

1-5. GENERAL PHYSICAL CHARACTERISTICS. 
(See figure 1-1.) 

1-6. Radio Test Set AN/TRM-liscontainedin a gray 
aluminum combination case and cover, with a carrying 
handle located on top of the case. Two crash handles 
mounted on the front panel serve to protect the panel 
meters and operating controls from damage. The unit 
is mounted on a removable two-piece shock absorbing 
base, and is attached with pull-down type spring 
latches. All operating controls, receptacles, and 
fuses are conveniently located on the front panel; 
these are functionally arranged and clearly labeled for 
easy identification. Also located on the front panel 
are the meters, indicating dials, indicator lamps, and 
spare fuses. All accessory cables, adapters, termi
nations, and instruction books, are stowed in the front 
cover. 

1-7. The test set contains two separate RF signal 
generators (SG-32/TRM-1 and SG-33/ TRM-1). Plug
in type construction permits their easy removal for 

Figure 1-2. RF Coupler-Detector CU-220/TRM-1 
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inspection and service. Each s ignal generator is 
separately housed in a rugged aluminum casting which 
minimizes radiation leakage caused by circulating rf 
currents, and affords excellent mechanical and thermal 
stability. 

1-8. Test Set Subassembly TS-687/TRM -1, con
structed tofacilitate disassembly for maintenance 
and repairs, consists of the protective outer case, 
frame structure, meter panel, powe r panel, and 
chassis subassembly; it also contains the mounting 
and electrical connecting facilities for the signal gene
rator units . 

1-9. R.F . Coupler-Detector CU-ZZO/TRM-lcontains 
a c onical shaped, air dielectric coupling capacitor 
that is variable axially by means of a micrometer type 
screw drive. The degree of mesh of the capacitor, 
and therefore the amount of coupling, i s indicated by 
a 0-400 numerical scale inscribed on the barrel of the 
coupler assembly. Index markings are inscribed on 
the movable sleeve (See figure 1-Z.). This coupler 
is termina ted in a tip designed to contact the antenna 
binding post of the transmitter under test. It may be 
hand-held in contacting single-wire antenna systems. 
Using furnished adapters, connection can be made to 
coaxial cable fitting s. This coupler is used at radio 
frequencies lower than 100 megacycles. 

1-10. R. F. Coupler-Detector CU-413/TRM-1 (See 
figure 1-3.) functions similarly to the coupler des
cribed above except that it is "Tee" shaped and de
signed for insertion into coaxial rf transmission lines. 
It is used at frequencies between 100 and 400 mega
cycles. 

1-11. GENERAL ELECTRICAL CHARACTERISTICS. 

1-lZ. RADIO TEST SET AN/TRM-lconsists of cir
cuitry and accessory items required to evaluate the 
pre-flightperformance of communications and certain 
navigat ion equipments installed i n aircraft. Its 
electrical design incorporates three basic test func
tions as follows: 
a. Radi o transmitter performance 
b. Radio receiver performance 
c. General purpose ac or de voltage measurements 

Detailed description of the electrical characteristics 
of the major components of Radio TestSetAN/TRM-1 
is given in the following paragraphs, and a technical 
summary of these characteristics appears in Table III. 

1-13. SIGNALGENERATORSG-32/TRM-1 CIRCUIT. 
(See figure 4- 3). 

1-14. This signal generator i s acti ve only in LMHF 
position of MASTER CONTROL switch SlOl (Item 3 on 
figure Z-1. ). It consists essentially of a hartley cir
cuit RF Oscillator using a type 6AU6W A, V301, and 
an RF Amplifier stage V30Z, using a type 6AN5W A 
tube. The output frequency range is from 190 kc to 
30 me, covered in five bands that are switched by 
means of FREQ BAND control on the front panel. 
Frequency is indicated directly on an illuminated drum 
dial. The signal output voltage is adjusted by the panel 
control marked R. F. LEVEL. The RF Amplifier 
stage increases the s i gnal voltage and serves to mini
mize the effect on the RF Oscillator of variations in 
output loading and also to reduce undesirable frequency 
modulation. Audio amplitude modulation from the in
ternal Audio Oscillator VlOS, or from an external 
source, is applied to the RF Amplifier. The degree 
of modulation is indicated as a percentage on the top 
scale of o/o MODULATION panel meter, MlOZ. 
Measured rf output voltage, indicated by the red arrow 
mark on the CARRIER LEVEL panel meter MlOl, is 
supplied to the precision MICROVOLTS step-attenu-

z 

ator AT30l. This nine posi t ion step-attenuator has a 
50 ohm resistive output impedance, on any step, over 
the entire frequency range. RF signal output voltage 
is available at R. F. OUTPUT jac k J301, on the front 
panel, in LOOK, lOK, lK, 100, 50, ZS, 10, 5, and Z. 5 
microvolt steps and is correctly indicated when the 
output jack is terminated in 50 ohms. Plate and screen 
operating voltages for the Oscillator, V301, and RF 
Amplifier, V302, tubes, are supplied only when the 
MASTER CONTROL switch SlOl i s in the LMHF po
sition; in the other positions of this switch Signal 
Generator SG-32 / TRM- 1 is inoperative. 

1-15. SIGNAL GENERATOR SG-33/TRM-1 CIRCUIT. 

1- 16. This signal generator uses a type 6F4 acorn 
tube , VZOl, i n an ultra - audion type osc i llator circui t. 
The signal frequency is continuous ly vari able from 30 
to 4 00 me. This range i s c overed i n three overlap
ping bands, selected by FREQ BAND switch S 201. 
The output frequency, indicated directly on an illumi
nated drum dial, is adjusted by the panel control 
marked FREQ. Audio modulating voltage from the 
internal Audio Oscillator stage or from an external 
source is applied to the plate circuit of the R.F. 
Oscillator stage. The degree of modulation of the 
carrier is indicated on the top scale of the panel 
meter, 'fo MODULATION, MlOZ. The rf output level 
is measured by CARRIER LEVEL meter MlOL. The 
metered s i gnal, adjusted to a known level by the RF 
LEVEL panel control R201, is fed to a precision step
attenuator ATZOl, marked MICROVOLTS on the front 
panel. The output impedance of the step-attenuator 
is 50 ohms on any step, o ver the entire frequency 
range. Therefore, when the R. F . OUT jack JZOZ is 
terminated externally in 50 ohms. the actual output 
voltage is available in lOOK, lOK, l K, 100, 50, 10, 5, and 
Z. 5 microvolt steps. Plate vol t a ge to operate Signal 
Generator SG-33/TRM-1 is supplied only when the 
MASTER CONTROL switch, SlOl, is in the V/UHF 
position. 

1-17. TEST SET SUBASSEMBLY TS-687/TRM-1 
CIRCUIT. 

1-18. Test Set Subassembly TS-687 /TRM-1 contains 
circuitry which performs the function of ( 1) audio 
signal source, (2) transmitter performance tester. 
(3) volt/milliwatt meter , (4) power supply, (5) meter 
and control panel, and (6) a fuse and lamp panel. 

1-19. The internal audio signal source consists of an 
audio oscillator and a modulator stage. The Audio 
Oscillator tube, VlOS, is a type 5814 connected in a 
Wien bridge type circuit fixed in frequency at 1000 
cps. It is acti ve only when the MOD switch SlOS is 
in the INT position. The MODULATOR tube, Vl06 
i s a type 6005 operating as a class A audio amplifier. 
Audio voltage is applied to the modulator stage from 
either the AUDIO OSCILLATOR, or from an external 
source through EXT MOD INPUT panel jack Jl09, 
depending on the position of the MOD switch S 105. 
When the MASTER CONTROL switch SlOl is in either 
the LMHF or V / UHF position the MODULATOR stage 
provides sufficient audio voltage to amplitude modulate 
the rf signal output of Signal Generators SG-32/TRM-1 
and SG-33/TRM-1. The modulating voltage is varied 
in amplitude by the SIGNAL GENERATOR o/o MOD con
trol Rl54, and measured by the MODULATION VOLT
METER, VlOZ, using a type 5726 tube. The voltage 
is indicated on the top scale meter Ml02, o/o MODU
LATION, whichis calibrated toindi cate the degree of 
modulation in percent. The function of the audio 
signal generator, with regard to the transmitter per
formance test (TPT) circuits, is given in paragraph 
1-ZO. 
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Figure 1-3. RF Coupler-Detector CU-413/TRM-1 

Figure 1-4. Electrical Cord Assembly CX-3049 /TRM-1 
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1-ZO. The transmitter performance test circuits are 
activated when MASTER CONTROL switch SlOl is 
placed in TPT position. These circuits, in con
junction with the separate RF Coupler -Detector C U
ZZO / TRM- 1 or CU-413/TRM-1, are arranged to: ( 1) 
determine the relative power output of the transmitter 
under test, (2) furnish a calibrated test audio signal 
to the microphone input circuits of radio transmitters 
and audio intercom systems, (3) measure the per
centage of modulation of the transmitted carrier 
signal, and (4) detect the presence of over-modulation 
and carrier -level shift. The R. F. Coupler-Detectors 
CU-220 / TRM-1 and CU-413/TRM-1 contain crystal 
diode rectifying circuits which produce de voltage out
put proportioned to the peak rf carrier voltage c on
nected at the coupler input. This de output voltage is 
applied through COUPLER INPUT jack Jl03, to the 
CARRIER LEVEL meter MlOl which deflects to a red 
arrow mark when the output voltage from the probe 
reaches a pre-determined reference level. The degree 
of coupling to the transmitter required to produce the 
reference voltage on CARRIER LEVEL meter MlOl is 
proportional to the transmitter power output and is 
indicated by the scale reading on the barre l of the probe 
(See paragraphs 1-9 . and 1-10. ) . The carrier level 
setti ng, just described, is always made without any 
modulation being applied to the transmitter being 
tested. In the TPT function the audio output of the 
MODULATOR tube, Vl06, is applied to the calibrated 
attenuator ATlOl, AUDIO LEVEL TO TRANS- DB 
which adjusts the level of audio output from 0 db to 
minus 36 db (0 db equals 3 volts across 82 ohms). 
When the TRANS KEY Sl04 is placed on, the adjustable 
audio test signal is present at the ICS jack, Jl08, and 
can be connected via the ICS Cord CX- 3049/TRM-1 
to the microphone input of the transmitter under test. 
Output carrier modulation voltage is detected in the 
R.F. Coupler Detector circuits and the degree of 
transmitter car rier-level shift resulting from modu
lation is directly indicated on the LEVEL SHIFT scale 
of meter MlOl. The detected modulation voltage is 
amplified by ViOl Amplifier-Cathode Follower and 
coupled to the Modulation Voltmeter, Vl06, circuits 
including % MODULATION meter Ml02 the bottom 
scale of which is calibrated to indicate the degree of 
carrier modulation directly in percent. The Over 
Mod Amplifier, Vl04 , is calibrated to indicate over -
modulation peaks from any degree pre-set on panel 
control Rl37, OVER MOD. PRESET, scaled from 60 
to 120 percent. For any setting of Rl37, the TRANS 
OVER MOD panel indicator flashes intermittently on 
excessive transient or recurrent modulation peaks 
which are larger in amplitude than in the preset values. 
Over modulation is indicated by excessive flashing or 
continuous glowing. 

1-21. For the purpose of explanation the volt/milli
watts metering circuits are considered separately. 
The milliwattmeter functions only when the MASTER 
CONTROL switch SlOl is in either LMHF or V /UHF 
postion. The milliwatt meter is used together with 
either Signal Generator SG- 32 /TRM-lor SG- 33/TRM-1 
in the preflight evalu,.tion of radio receivers. The 
modulated rf signal, from the signal generator se
lected, is applied to the antenna input of the radio 
receiver, resulting in an audio tone output which can 
be heard in headset. The receiver phone output i s 
connected to the milliwatt meter circuits of the test 
set at the ICS INPUT jack Jl08 by means of the ICS 
Cord Assembly CX-3049/TRM-1. Full-scale ranges 
of 10 LOO and 1000 milliwatts are selected by the 
RANGE ~witch SlZO. The received audio sign"l is 
amplified by VlOlA and is applied via the Cathode 
Follower VlOlB to the milliwatt circuit of the Volt/ 
Milliwatt stage Vl03. In this funct1on the VOLT/MW 

4 

meter Ml03 is calibrated in milliwatts, and the upper 
scale marked MILLIWATTSis read. The actual read
i ng i n milliwatts is the product of the scale reading 
times the multiplier indicated by the pointer on the 
RANGE switch SlOZ. 

l-22. The voltmeter section of the VOLT / MILLI
WATT METER circuits is activated only when the 
MASTER CONTROL switch SlOl is in the VM position. 
It is designed for general purpose use in measuring 
de or ac voltages at external points. Test Lead Set 
CX-1331 / U (4 ' 2 " ) i s supplied for making connections 
to the input terminals Jl04 and Jl05 marked AC -DC 
vo l ts. 

l-23. The de voltmeter is selected by placing the 
FUNCTION switc h Sl03 in the DC position. The posi
tive voltage is connected to the red colored terminal 
Jl04. The b lack colored (negative) i nput terminal, 
Jl05 is internally grounded to the chassis of the test 
set. Any one of four full-scale ranges of 3, 30, 300 
and 600 volts DC may be selected by the RANGE switch 
Sl02, which switches the required multiplier resistors 
inserieswith VOLT / MW meter Ml03. Therearetwo 
DC voltage scales on Ml03. The upper scale 0-3 
applies only in the Xl, XlO and XLOO scale multiplying 
positions of RANGE switt:h SlOZ . The lower de scale 
0-6 is used only when the RANGE switch, Sl02 is in 
the 600 VDC position where a scale multiplying f,.ctor 
of 100 is used. No vacuum tubes are used in the de 
voltmeter circuits and therefore the test set need not 
be turned on to measure D. C. volts. 

1-24. The AC voltmeter circuits are selected by 
placing the FUNCTION switch, Sl03, in the AC posi
tion. Jacks Jl04 and Jl05, AC-DC VOLTS, are used 
to connect Test Lead Set CX-1331 / U (4'Z"). Jl05 
(black) is internally connected to the chassis. The 
RANGE switch SlOZ selec ts one of three multiplier 
positions ; X l , X lO and XlOO . The 600 VDC position 
is not used in the AC f unction. AC voltage from the 
multiplier circuit is amplified by the Amplifier section 
of VlO 1 and, via the Cathode Follower section of the 
same tube, is applied to the AC voltmeter circuit of 
theVolt/Milliwatt stage, Vl03. This stage usesa 
type 5726 double diode tube . In this function the 
VOLT/MW meter Ml03 is calibrated to indicate ac 
volts and the upper meter scale marked V AC is read. 
The actual reading in ac volts is the product of the 
scale reading times the multiplier indicated by the 
pointer on RANGE switch Sl02. 

1-25. Anominalll5 volts- 50 tolOOO cps- is applied 
to the primary of the power transformer TlOZ. This 
transformer has two secondary windings. One wind
ing is the source of 6. 3 V ac for all vacuum tube 
heaters, and the meter and dial lamps. These lamps 
are controlled by the toggle switchS-106, marked 
LIGHTS. The other second,.ry winding furnishes high
voltage to a full wave rectifier circuit employing a 
type 6X4 W tube. Unregulated plus ZOO volts de is sup -
plied to non-critical portions of the test set. A voltage 
regulator circuit using a type OA2WA tube furnishes 
regulated plus l 50 volts de to Signal Generator 
SG-32/TRM- 1 andSG-33/TRM- l, and to critical points 
in Test Set Subassembly TS-687 / TRM-1. 

l-26. EQUIPMENT SUPPLIED. 

l -Z7. The complete Radio Test Set AN/TRM- l equip
ment supplied by the manufacturer is l isted in the 
table below, and is illustrated in figure 1- 1. A com
plete list of replaceable parts appears in the Illustrated 
Parts Breakdown handbook for the equipment. 
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TABLE I. TABLE OF COMPONENTS 

Name of Unit 

Test Set Sub;~ssembly 

Signal Generator (LMHF) 

Signal Generator (V / UHF) 

R.F. Coupler-Detector (LMHF) 

R.F. Coupler-Detector (V/UHF) 

Test Set Cover 

Mounting (shock) 

Test Adapter (antenna simulator) 

Test Adapter (50 ohm shunt) 

Fixed Attenuator (6 db) 

Fixed Attenuator (12 db) 

Test Lead Set 

Electrical Cord Assembly (ICS) 

Electrical Power Cable Assembly 

Radio Frequency Cable Assembly 

Radio Frequency Cable Assembly 

Radio Frequency Cable Assembly 

Radio Frequency Adapter 

Connector Adapter 

Connector Adapter 

Adapter 

Adapter 

Special Purpose Electrical 
Cable Assembly 

Type 
Designation 

TS-687 /TRM-1 

SG-32/TRM-l 

SG-33/TRM-l 

CU -220 /TRM-1 

CU-413/TRM-1 

CW-196/TRM-1 

MT-1458/TRM-l 

MX-1652/TRM-l 

MX-2079/TRM-l 

CN -399 /TRM-1 

CN-287 /TRM-1 

CX-1331/U (4' 2") 

CX-3049/TRM-1 

CX-3642/U (8' 0") 

CG-546/U (l' 0") 

CG-546/U (4' 0") 

CG-546/U (8' 0") 

UG-107B/U 

UG-491A/U 

CPH-49199 

UG-201A/U 

UG-273 / U 

CX-3884/U (2' 6 " ) 

Height 

12-3/8 

6-13/ 16 

6-13/16 

Section I 
Paragraphs l -28 to l-33 

Overall Dimensions 
Width Depth Volume Wt. 

17-1/4 6-7/8 1468 19 

6-7/8 6-5/8 310 6-1/2 

6-7/8 6-5/8 310 8 

l-28. EQUIPMENT REQUIRED BUT NOT SUPPLIED. phase. The voltage re g ulated power supply within the 
test set allows operation with line voltage variations 
from 103. 5 to 126. 5. l-29. Radio TestSet AN / TRM-l is supplied complete 

>\nd ready for operation. The only additional require
ment is the power source described below. 

1-30. POWER SOURCE REQUIREMENTS. 

l - 31. The equipment operates from a power source 
of 11 5-vol t ac, 50 to LOOO cycle per second, single 

1-32. ELECTRON TUBE, FUSE, AND INDICATOR 
LAMP COMPLEMENT. 

1-33. Table II below, lists in numerical order the 
types of electron tubes, fuses and indicator lamps used 
in the equipment. 
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REFERENCE 
SYMBOL 

V!O 1 

VlOZ 

Vl03 

Vl04 

VI05 

Vl06 

v 107 

Vl08 

VZO I 

V30 1 

V30Z 

I 101 

I 10Z 

I 103 

I 104 
I 105 
I 106 

I ZO 1 
IZOZ 

I 301 
I 30Z 

F 101 
F lOZ 
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TABLE II. TUBE, FUSE AND INDICATOR LAMP COMPLEMENT 

FUNCTION 

Amplifier-Cathode Follower 

Modulation Voltmeter 

Volt/Mw Meter 

Over-Mod Amplifier 

Audio Oscillator 

Modulator 

Full- Wave Rectifier 

Voltage Regulator 

Oscillator (V /UHF) 

Oscillator (LMHF) 

RF Amplifier 

TYPE 
DESIGNATION 

TUBES 

5814A 

5726 

5726 

6AU6WA 

5814A 

6005 

6X4W 

OAZWA 

6F4 

6AU6WA 

6AN5WA 

INDICATOR LAMPS 

TRANS OVER MOD Indicator NE-48 

POWER Pilot Lamp No. 47 

STAND BY Pilot Lamp NE-51 

Meter Illuminating Lamp No. 47 

Dial Illuminati ng Lamp No. 47 

Dial Illuminating Lamp No. 47 

FUSES 

Operating Fuses FOZGlROOB 
(MDL-1) I Amp. 

Spare Fuses FOZGlROOB 
(MDL-I) 1 Amp. 

LOCATION 

Test Set Subassembly 

TS-687 /TRM-1 

Signal Generator SG-33/TRM-1 

Signal Generator SG-3Z/TRM-l 

Signal Generator SG-3Z/TRM-1 

Front panel, Test Set Subassembly 
TS-687 /TRM-1 

Power Panel, Test Set Subassembly 
TS-687/TRM-1 

Power Panel, Test Subassembly 
TS-687 I TRM-1 

Test Set Subassembly TS-687 /TRM-1 

Signal Generator SG-33/TRM-1 

Signal Generator SG-3Z/TRM-l 

Power Panel 

Power Panel 



AN l6-30TRM 1-l Section l 
Paragraphs l-34 to l-35 

l-34. TECHNICAL SUMMARY. 

l-35. The following table contains reference data and 

a summary of the technical characteristics of Radio 

Test Set AN/TRM-1. 

TABLE [I I. TECHNICAL DATA 

a. Overall Nomenclature Radio Test Set AN I TRM-1 

b. Contract Number NOas-5l-819a 

c. Contractor • . . . Trad Electronics Corporation 
1001 First Avenue, Asbury Park, N.J. 

d. Cogni zant Naval [nspector. • . • • • . . • . • . • • Inspector of Naval Material. USN Nav al Industrial 

Reserve Shipyard, PortNewark, Newark 5, New Jersey 

e. Signal Generator SG-32/TRM-l (LMHF) 
(l) Frequency Range: 
(2) Frequency Bands: 
(3) Band Ranges: ... 

(4) Frequency Dial Accuracy: 
(5) RF Output Voltage: ...• 

(6) Modulation Capability: 
(7) Internal Modulation: 
(8) External Modulation: . 

f. Signal Generator SG-33/TRM-1 (V/UHF) 
( 1) Frequency Range: . 
(2) Frequency Bands: . 
(3) Band Ranges: .•• 

(4) Frequency Dial Accuracy: 
(5) RF Output Voltage: •••• 

(6) Modulation Capability: 
(7) Internal Modulation: 
(8) External Modulation: • 

g. Test Set Subassembly TS-687/TRM-1 
( 1) Transmitter Performance Tests 

(a) Frequency Range : 
(b) Power Range: ..•• 

(c) Modulation Metering: 

(d) Over-modulation Peaks:. 
(e) Audio Output Voltage 

(1) Frequency: 
(2) Output: 
(3) Attenuator: • • •. 

h. Volt / Milliwatt Meter: 
( 1) Milliwatt meter 

(a) Range: •..•. 
(b) Accuracy: •.. 
(c) Input [mpedance :. 

(2) AC Voltmeter 
(a) Ranges: 
(b) Accuracy: • 
(c) Sensitivity: 

0.19 to 30 me 
5 
Band A • 19 - • 54 me 

B • 54 - 1. 5 me 
C l. 5 - 4. 0 me 
D 4. 0- !2 me 
E 12 30 me 

+ lo/o of indicated frequency 
Z. 5 to 100,000 microvolts across 50 ohm external load. 

Attenuator adjustable in nine separate steps - 2. 5, 5, 

10, 25 , 50, 100 , lK, 10K, lOOK microvolts. (+10% from 

• 19 to 12 tTlC. +20% from 12 to 30 me. ) +10% at all fre

quencies when-corrected with calibration chart. See 
page 13. 
0 to 60% from 200 to 6000 cps. 
1000 cps ( + 10%) 
200 to 6000 cps. Applicable at EXT MOD INPUT jack 

Jl09 located on the front panel. 

30 to 400 megacycles 
3 
Band A 30 - 70 me 

B 70 - 170 me 
C 170 - 400 me 

+2% of indicated frequency 
"!. 5 to 100,000 microvolts across 50 ohm external load. 

Attenuator adjustable in nine separate steps - 2. 5, 5, 

10, 25, 50, 100, lK, lOK, lOOK microvolts. (.!_10% from 

30 to 200 me. +20% from 200 to 400 me.) 
0 to 60% from Zoo to 6000 cps. 
1000 cps (+10%) 
200 to 6000 cps. Applicable at EXT MOD INPUT jack 

Jl09 located on the front panel. 

190 kc to 400 me 
For use only with transmitters capable of power output 

from 3 to 100 watts. 
0 to 100 percent modulation (within 10% positive peak 

modulation.) 
60 to 120% 

1000 cps ( +10%) 
3 volts rms across external 82 ohm load (0 db) 

Output voltage continuously variable from 0 db to minus 

36 db (.!_ 2 db) 

0-10 , 0-100, 0-1000 milliwatt&. 
Within 5% of full scale reading between 200-6000 cps. 

300 ohms. 

0-3, 0-30, 0-300 volts ac 
Within So/o of full scale reading between 50-6000 cps. 
5000 ohms per volt. 

7 
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TABLE Ill. TECHNICAL DATA Cont'd. 

h. Volt/Milliwatt Meter (cont'd. ): 
(3) DC Voltmeter: 

(a) Ranges: .. 
(b) Accuracy: . 
(c) Sensitivity: 

i. Power Requirements:. 

k. Power Consumption Requirements: 

8 

0-3, 0-30, 0-300 and 0-600 volts de. 
Within 5% of full scale reading. 
20,000 ohms per volt. 

103.5 to 126.5 volts, 50 to 1000 cycles per second, 
single phase ac. Nominal 115 volts ac. 

Approximately 60 watts, at ll5 v. 



TRANS KEY 

0 
BAND FREQ MC 

I I 1 30 - 70 Am.l9 -.54 
B .54 -1.5 
c 1.5•4.0 
D 4.0 • 12 
E 12 c 1 1 111o-4oo 

1~31~· !---:ao I ~;T~l B I I I 70 - 170 

-

"' Figure 2.-1. Operating Controls and Connectors, Radio Test Set AN/TRM-1 
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Paragraphs Z-1 to Z-lZ 

SECTION II 

OPERATING PROCEDURES 

Z- l. GENERAL. 

Z-Z . The complete step-by-step procedures for 
obtaining each function of Radio Test AN/TRM-1 are 
given in paragraphs Z-6 through Z-35 below. The 
controls and connectors referred to in the operati ng 

10.000 

r-.. 

,-----------, 
GEII -- I C80I L601 I ftC<~~ ,-, 
' ' I 200 OOUH 

~ J:i.l 
I ,.601 ceoe I ,.....,. ,so ~it I 
I < 400 !•o I , __ ._ _______ ...J 

procedure are shown in figure Z-1, and their functions 1,ooo 
are listed in Table IV. 

Z-3. PRELIMINARY ADJUSTMENT. 

Z-4. To prevent possible damage to the equipment, 
and to assure proper operation, it is required to follow 
the pre -operation check and adjustment procedures 
outlined in Section I II (paragraph, 3 -3) of this publi
cation. 

Z-5. OPERATION. 

Z-6 . SELECTING TYPE OF OPERATION. Radio 
Test Set AN/TRM-1 has three principal functions: 
a. Transmitter performance testing . 
b. Receiver performance testing. 
c . General purpose AC and DC voltmeter. 

T he desired function is se lee ted by the position of the 
MASTER CONT ROL switch SlOl (Item 13 in figure 
Zl-1). The position marked TPT s e lects the trans
mitter performance measuring circuits. L MHF and 
V / UHF positions select the recei ver performance test 
c i rcuits depending on the radio frequency range 
desired. The fourth position, VM, selects the AC-DC 
voltmeter when such measurements are to be made in 
junction boxes, dynamotors, power supplies and the 
!ike. The following paragraphs give detailed pro
:edures for setting the panel control during operation 
Jf the test set. 

Z-7. POWER CONNECTION. 

Z-8. Apply operating power to the equipment as 
directed be low. 
a. Connect nominal 115-volt, 50 to 1000 cps, power 

source to the POWER receptacle, Jlll, via Electrical 
Power Cable AssemblyCX-364Z/U(8'0"). Follow pre
operating procedures given under paragraph 3-l of 
this handbook. 
b. Allow at least a 10 minute warm-up period, or 

longer when ambient temperature i s below approxi
mately 10 degrees C (50 degrees F) . 

Z-9. RADIO TRANSMITTER PERFORMANCE TESTS 
(TPT). (See figure Z-3) 

Z-10. GENERAL. In this function the MASTER 
CONTROL switch in TPT position selects two separate 
circuit groups located in Test Set Subassembly TS-
687 I TRM- l. One circuit group produces a calibrated 

10 
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FREQUENCY IN MEGACYCLES 

Figure Z- Z. Test Adapter MX-l65Z/TRM-l, 
Input Impedance /Frequency Curve 

test audio signal suitable for introduction into the 
microphone input circuits of the transmitter under 
test. The second circuit group measures the charac
teristics of the RF output signal of the transmitter 
and indicates the following: 
a. The relative power output. 
b. The relative amount of carrier level shaft. 
c. Degree of modulation of the transmitted carrier. 
d. Overmodulation peaks from a value pre-set on a 

panel calibrated scale. 

Z- ll. TO MEASURE RELATIVE POWER OUTPUT 
OF A RADIO TRANSMITTER. 

Z- lZ. To measure the relative output power of a 
radio transmitter proceed as follows: 
a. Depending upon the output frequency of the trans

mitter, either R. F. coupler-Detector CU-ZZO/TRM- 1 
or CU -413/TRM- 1, operating in the frequency ranges 
from ZOO kc to 100 me and 100 me to 400 me re
spectively, must be used. The couplers are furnished 
with the test set, and are stored in the cover. Connect 
the Output jack of the coupler elected to the test set 
at the COUPLER INPUT jack, Jl03, using RF Cable 
Assembly CG-546/U (8'0"). 
b. Turn the thimble of the micrometer type screw 
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Section II 
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Figure Z-3. Typical Connections for Radio Transmitter Performance Tests 
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Figure Z-4. Typical Connections for Radio Receiver Performance Tests 
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Paragraphs 2-13 to 2-24 

of the coupler completely counterclock-wise, for mini
mum value of coupling. 

WARNING 

In order to avoid bodily contact with dangerous 
voltage which may be present on radio trans
mitting antennas, and to prevent possible 
damage to the test set, make sure that before 
connection the micrometer screw of the RF 
Coupler-Detector used is turned completely 
counterclock-wise for minimum coupling. 

c. Connect the ICS Cord Assembly CX-3049/TRM-l 
to the ICS INPUT jack Jl08 of the test set. 

d. Connect the Plug PJ -068 terminal of the ICS cord 
to the microphone jack of the radio transmitter being 
tested. This connects the calibrated audio output cir
cuitof the test set to the modulation of the transmitter. 
e. Insert the RF Coupler in the antenna transmission 

line at the transmitter antenna terminal. Accessory 
"Tee" adapters are furnished to facilitate the attach
ment of coupler CU-220/TRM-l to coaxial antenna 
feed systems. When using UHF connectors, such as 
the furnished Tee adapter CPH49199, remove the 
small adapter tip at the end of the Coupler. This tip 
is used onlv with type "N" coaxial fittings such as the 
"Tee" adapter UG-107B/U. Where an open wire antenna 
feed system is employed, remove the slip on adapter 
from Coupler CU-220/TRM-1, thus exposing the tip. 
This coupler may be hand-held to contact the tip to the 
antenna post. 

CAUTION 

To avoid excessive arcing and possible damage 
to the tip of coupler CU-220/TRM-1, make 
antenna contact firmly and break quickly. 

f. Put the MASTER CONTROL switch SlO 1 at TPT 
position to activate transmitter performance testing 
circuits. 
g. Turn the AUDIO LEVEL TO TRANS-DB control, 

AT 10 l, completely counterclock-wise. 
h. Place the MOD switch, S 105, to EXT & OFF po

sition. 
i. Run-up the transmitter to be tested in VOICE 

emission. 
j. Place the TRANS KEY switch, S 104, to ON position, 

This action keys the transmitter which will remain in 
"key-down" condition. 
k. Rotate the knurled thimble of the RF Coupler

Detector clockwise until the needle of the CARRIER 
LEVEL meter points to the red arrow marked SET. 
l. Relative power output is now given by the indicated 
number and divisions inscribed on the barrel of the 
coupler. 

2-13. TO APPLY AUDIO AMPLITUDE MODULATION 
TO THE TRANSMITTER UNDER MEASURE
MENT. 

2- 14. To apply a 10(.10 cps modulating signal, at a 
known level, to the microphone input circuit of a radio 
transmitter proceed as follows: 
a. Follow the procedure given in paragraphs 2-7 

through 2- 12 above. 
b. Check that, with no modulation, the CARRIER 

LEVEL meter indicates at the red arrow when the RF 
coupler is connected in the antenna circuit of the 
transmitter. 
c. Place the MOD switch of the test set to INT po

sition; thus activating the audio signal generator. 
d. Advance the AUDIO LEVEL TO TRANS-DB con

trol, AT 10 1, to the required audio output level setting. 

12 

The panel dial scale for this control is marked from 
36 to 0 decibels, clockwise. The "0" db marking 
indicates the least attenuation level, that is, maximum 

output ilfnal level. The level at zero db is 3 volts 
across ohms external load. 

2-15. TO DETERMINE THE RELATIVE LEVEL 
SHIFT OF THE TRANSMITTED CARRIER. 

2- 16. To ascertain the relative level shift of the 
transmitted carrier, perform the procedures given in 
the preceding paragraphs 2-7 through 2-14. When the 
required audio level, from the 1000 cps source in the 
test set, is set on the AUDIO LEVEL TO TRANS DB 
control AT 10 1, the degree of carrier level unbalance 
will be indicated directly on the LEVEL SHIFT scale 
of the CARRIER LEVEL meter M lO l. 

2-17. TO DETERMINE THE DEGREE OF MODU
LATION OF THE TRANSMITTED CARRIER. 

2- 18. To determine the degree of modulation of the 
carrierfromthe transmitter, carryout the operations 
outlined in paragraphs 2-7 through 2- 14 of this section. 
When these requirement have been met, the degree 
of audio modulation will be indicated directly in percent 
on the lower scale of the % MODULATION METER, 
Ml02. 

2-19. TRANSMITTER OVERMODULATION PEAK 
VISUAL INDICATION. 

2-20. The existence of overmodulationpeaks may be 
determined at the same time that the degree of modu
lation is measured (paragraph 2- 17) by placing the 
OVERMOD PRESET control R 137 to the setting re
quired for the particular installation. Intermittent 
flashing of the TRANS OVERMODindicator lamp IlOl 
indicates the presence of overmodulation peaks. 

2-21. RADIO RECEIVER PERFORMANCE TESTS 
(LMHF and V /UHF) 
(See figure 2-4) 

2-22. GENERAL. This function of the MASTER 
CONTROL switch, in either LMHF or V /UHF po
sitions, selects two separate circuit groups. One 
circuit is a source capable of supplying either an 
amplitude modulated or cw rf test signal calibrated 
in frequency range from 190 kc to 400 me. Because 
of the extreme frequency range covered, two sepa
rate standard Signal Generators - SG-32/TRM- 1 
(190 kcto30 me) andSG-33/TRM-1 (30 mcto400 me) 
are used. These generators function in LMHF and 
V /UHF positions, respectively, of the MASTER 
CONTROL switch. The signal generators, and ac
cessory items described in paragraphs 2-38 and 2-40 
are for use in applying a test signal to the rf input 
circuits of radio receivers to determine overall re
ceiver sensitivity, signal-to-noise ratio, and for 
similar measurements as required. The second cir
cuit used in testing receiver performance consists of 
an output meter that is designed to measure audio 
power output, in milliwatts, from the radio receiver 
under test; it is active in both LMHF and V/UHF 
position of MASTER CONTROL switch S 10 l, and is 
thus available to measure receiver power output when 
either Signal Generator is used. 

2-23. TO OBTAIN CWOUTPUT FROM THE SIGNAL 
GENERA TORS. 

2-24. Similar pane 1 controls are used with both Signal 
Generator SG-32/TRM-1 and SG-33/TRM-1, therefore 
the following operating procedures apply to either. 
The signal generator used depends upon the frequency 
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Figure 2-5. Correction Factor/Frequency Curve for 
Output Voltage on Band E of Signal Generator SG-32/ 

TRM-1 (LMHF) 

range desired, as discussed in paragraph 2-Z.t. above. 
To obtain a cw ( unmodulated) rf signal proceed as 
follows: 
a. Rotate the SIG GEN o/o MOD and R. F. LEVEL com-

pletely counterclockwise. 
b. Place the MOD switch to EXT & OFF position, 

thus completely disabling the internal audio modulation 
circuits. 
c. Connect the test set to the power · source as out

lined in paragraph 2-7 of this section. 
d. Set the FREQ BAND switch to the required scale. 
e. Turn the FREQ dial control until the desired fre

quency is indicated on the illuminated dial scale. 

NOTE 

The vernier scale inscribed on the FREQ knob 
is useful for interpolating frequencies between 
main dial divisions and for resetting to frequen
cies which are not at exact main dial divisions. 

f. Adjust the RF LEVEL control until the needle of the 
CARRIER LEVEL meter M lO I indicates at the red 
arrow SET. 
g. Set the MICROVOLTS step- attenuator to the re

quired rf output level. 
h. Gonnectoneendofan RF cable GG-546/U of suita-

ble length to the RF OUTPUT jack on the front pane I. 
i . Connect the other end of the rf cable to the radio 

receiver under test as required. Information regard
ing correct termination of the signal generators is 
contained under paragraph 2-38 of this section. 

2-25. TO AUDIO AMPLITUDE MODULATE THE RF 
SIGNAL OUTPUT. 

Z.-26. INTERNAL MODULATION. To obtain audio 
modulation of the rf signal from the internal 1000 cps 
source proceed as follows: 
a. Perform the operations listed in paragraphs 2-23 

and 2-24 above. 
b. Place the MOD switch, S 105, to INT position. 

This activates the internal audio modulation circuits. 
c. Advance the SIG GEN % MOD control, R 154, 

clockwise. At the same time, observe the% MODU
LATION meter M 102. The degree of modulation of 
the rf signal is i ndicated directly in percent on the 
SIG GEN (upper) scale of the meter. 

2-21. EXTERNAL MODULATION. To obtain audio 
modulation of the rf signal from an external source of 
audio frequency of between 2.00 and 6000 cps, make 
connections as follows: 
a. Complete the procedures given in paragraphs 

2-23 and 2-24. 
b. Place the MOD switch, S 105, to EXT & OFF. 
c. Using Gable GG-546/U, connect the audio signal 

from the external oscillator at the panel jack EXT 
MOD INPUT, J 109. The degree of modulation of the 
rf signal can be varied by the SIG GEN %MOD control, 
Rl54, locatedonthe frontpanelof the test set. Modu
lation is indicated directly in percent on the "lo MODU
LATION panel meter, M102. 

2-28. TO MEASURE AUDIO OUTPUT POWER FROM 
A RADIO RECEIVER. 

2-29. To measure audio pvwer output from a r::tdio 
receiver proceed as follows: 
a. Place the MASTER CONTROL switch S 10 I in 

either LMHF ( 190 kc-30 me) or V/UHF (30 mc-400 me) 
position, according to the required radio frequency 
input to the receiver. Either of these positions connect 
the milliwatt meter circuits to the IGS INPUT jack. 
b. Connect the IGS Cord Assembly GX-3049/TRM-l 

to the IGS INPUT connector of the test set. 
c. Connect the phone plug PJ-055 terminal of IGS 

Cord GX-3049/TRM-1 to the phones output jack of the 
radio receiver. The input impedance to the test set 
is 300 ohms in this arrangement. 
d. Initially, set the meter RANGE switch, S 102, to 

the X 100 position. 
e. Apply a modulated rf test signal to the receiver 

input as described in paragraphs 2-23 through 2-25. 
Information regarding the proper termination of the 
Signal Generators is outlined in paragraph 2-38 and 
Z-40 of this section. 

2-30. GE.NERAL PURPOSE AC AND DC VOLTAGE 
MEASUREMENTS (VM) 

2-31. GENERAL. In the VM position, MASTER 
CONTROL switch SlOl selects two separate voltmeter 
circuits which are located in Test Set TS-687/TRM-1 
portion of the equipment. The ac voltmeter circuit 
is activated by positioning the meter FUNCTION 
switch S Hl3 to AG position. The DC position of the 
FUNCTION switch selects the de voltage measuring 
circuits. AG voltage - between 50 and 6000 cps in 
frequency- up to 300 volts, and de voltage up to 600 
volts, can be measured. Technical characteristics 
of the voltmeter circuits are given in Table III of this 
handbook. Test Lead Set CX-1331/U(4'2"), stored in 
the equipment cover, is supplied for use with the 
voltmeters. 

2-32. TO MEASURE DC VOLTAGE. 

Z-33. To measure de voltage make the following set
tings of panel controls. It is not required to connect 
the AN/TRM-1 to a power source in order to perform 
DC voltage measurements. 
a. Place the MASTER CONTROL switch S 101 to VM 

position. 
b. Put the meter, FUNCTION, switch S 103 in DC 

position. 
c. Rotate the RANGE switch to the de sired multiplier 

position. In measuring unknown de voltage under 600 
volts, i t is considered safe practice to use the 600 
VDG position of the range switch initially. 
d. Remove Test Lead Set GX- 1331/U(4'2" ) from its 

position in the equipment cover. Connect the test 
leads to the AC -DC volts pin jack terminals J 104 
and J 105. Red and black leads represent positive and 
negative polarity respectively. 
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CAUTION 

When voltage 'Tleasurernent is to be made on 
equipmenthaving itschassis returned directly 
to the AG power line, the black voltmeter 
terminal (J 10 5) should be connected only to the 
grounded side of the equipment. 

e. To obt'lin an 'lCtual value in volts, multiply the 
0 - 3 VDG scale re'lding by the factor indicated on the 
RANGE switch S 102. The 0-6 VDG scale is used only 
when the RANGE switch is in the 600 VDC position 

2-34. TO MEASURE AG VOLTAGE. 

2 - 35. In measuring ac voltage, set the panel controls 
as follows: 
a. Perform the start procedure outlined i n paragraphs 

2-7 and 2-8 of this section. 
b. Place the MASTER CONTROL swttch, S 101, to 

VM position. 
c. Put the FUNCTION Switch, S 103, to AG position. 
d. Connect Test Lead Set GX-1331/U(4'2") to the pin 

jack terminals J 104 and J 105. The black (negative) 
terminal is directly connected (internally) to the 
chassis of the test set. 
e. To obtain the actual voltage value, multiply the 

reading on the 0-3 V AC scale, of meter M 103, times 
the factor indicated by the position of the RANGE 
switch, S 102. 
f. Technical characteristics of the AG voltmeter are 

given in Table III of this handbook. 

2-36. OPERATING CONTROLS AND CONNECTORS. 
(See figure 2-1) 

2-37. Table IV, following, lists the item number (these 
numbers are encircled on figure 2-1), panel desig
nation, and function of all operating controls and 
connectors located on the front panel of Radio Test 
Set AN/TRM-1. More complete information on the 
operation of the equipment is given in paragraphs 2-7 
through 2-35 of this handbook. 

2-38. USE OF ACCESSORIES. (See figure 1- 1). 

2-39. USE OF TEST ADAPTER MX-1652/TRM-1. 

2-40. Test adapter MX- 1652/TRM-1 is an antenna 
simulator used only with Signal Generator SG-32/ 
TRM- I when making overall sensitivity, and other 
measurements as required, on radio receivers in the 
LMHF range that are designed for use with an open 
wire antenna. The antenna simulator approximates 
the electrical conditions that exist when a signal is 
coupled into the antenna circuit of the receiver. 
Therefore, the significant voltage is the input voltage 
to the simulator and not the actual input voltage at the 
receiver. In order to i nsure that the rf input voltage 
to the antenna simulator is that indicated directly on 
the MICROVOLTS scale, the input impedance of the 
IN terminals of the simulator is 50 ohms which proper
ly terminates the signal generator. The impedance 
of the OUT terminals approximates that of an open
wire antenna at the frequency used (See figure 2-2). 
Always connect the terminals marked IN to the Signal 
Generator, and the OUT terminals to the receiver. 

2-41. TEST ADAPTER MX- 2079/ TRM- 1. 

2-42. Test Adapter MX-2079/TRM-1 is a feed through 
CO"lnection with a shunt 50 ohm resistance to ground. 
It i s used as required with either Signal Generator 
SG-32 / TRM-1 or SG-33/TRM- 1 to match the 50 ohm 
output i mpedance of the RF out jacks when operating 
into a high impedance load. The value of the input 
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signal to the load is then directly indicated at the 
step- attenuator MIGROVOL TS. When using either 
Fixed Attenuator GN-399/TRM-1 (6 db) or GN-287/ 
TRM- I ( 12 db) into a high load impedance and accurate 
rather than relative readings are desired, insert the 
Test Adapter MX-2079/'T'~M-l between the Fixed 
Attenuator and the load. 

2-43. FIXED ATTENUATOR GN-399 / TRM- I (6 db). 

2-44. Fixed Attenuator GN-399/TRM-1 can be used 
with either Signal Generator to accurately reduce the 
rf signal voltage in the ratio of two to one (6 db) . 
When this attenuator is used with a receiver having an 
input impedance of 50 ohms, the voltage at the re
ceiver is then one-half the reading indicated directly 
on the MICROVOLTS switch; when it is used with a 
receiver having a high impedance antenna input cir 
cuit, the direct two to one relationship can be main 
tained by inserting the 50 ohm shunt Test Adapter 
MX-2079/TRM-1 between the attenuator and the 
receiver. 

2-45. FIXEDATTENUATORGN-287/TRM-1 (f2 db). 

2-46. Fixed Attenuator GN-287/TRM-1 is physically 
similar to Fixed Attenuator GN-399/TRM-1 described 
in paragraph 2-44. It can be used with either Signal 
Generator to reduce accurately the RF signal output 
voltage in the ratio of four to one ( 12 db). When this 
attenuator is used with a receiver having an input 
impedance of 50 ohms, the actual input voltage to the 
receiver is then one-fourth that directly indicated by 
the MICROVOLTS switch; when it is used with a re
ceiver having a high impedance antenna circuit, the 
direct four to one relationship can be maintained by 
inserting the 50 ohm shunt Test Adapter MX-2079/ 
TRM- 1 between the attenuator and the receiver. 

2-47. RADIO FREQUENCY CABLE ASSEMBLY 
GG-546/U (8'0"). 

2-48. Radio Frequency Gable Assembly GG-546/U 
(8'0") is an eight foot l ength of type RG-55/U flexible 
coaxial cable terminated at each end in a type UG-
88C/U (BNG) connector. This cable is used to con
nect the test set, at COUPLER INPUT jack J 103, to 
either RF COUPLER DETECTOR GU-220/TRM-1, 
or GU-413/TRM-1 in making transmitter performance 
tests. 

2-49. RADIO FREQUENCY GABLE ASSEMBLY 
GG-546/U (4'0"). 

2-50. Radio Frequency Gable Assembly GG-546 / U 
(4'0") is a four foot length of type RG-55/U coaxial 
cable terminated at each end in a type UG-88G /U BNG 
connector. This cable is used in connecting the RF 
output of either Signal Generator SG-32/ TRM- Lor 
SG-33/TRM-1 to accessory test adapters and to equip
ment being tested. 

2-51. RADIO FREQUENCY GABLE ASSEMBLY 
GG-546/U (1'0"). 

2-52. Radio Frequency Gable Assembly GG-546 / U 
(1'0") is atwelve-inch length of typeRG-55/U coaxial 
cable terminated at each end in a type UG-88G /U BNG 
connector to facilitate the insertion of accessory 
adapters in the RF output of e i ther Signal Generator 
SG-32 / TRM- I or SG-33/TRM-1. 

2-53. RADIO FREQUENCY ADAPTER UG-107B/U. 

2-54. Radio Frequency Adapter UG-107B/Uis a "tee " 
shape, three plug, series "N" connector. The plug 
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4 

5 

6 
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8 
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TABLE IV. OPERATING CONTROLS AND CONNECTORS 

PANEL DESIGNATION 

POWER ll5V -AC 
connector 

POWER-STAND BY 
switch 

MASTER CONTROL 
rotary switch 

FREQ control 
and dial 

FREQ BAND 
switch 

R. F. LEVEL 
control 

MICROVOLTS 
se lee tor switch 

R. F. OUT 
jack 

SYMBOL 

Jlll 

Sl07 

SlOl 

C306, 
CZ14 

S301, 
S201 

R301, 
R201 

AT301, 
AT20l 

J301, 
J202 

FUNCTION 

Power input connector attaches the test set to the nominal US

volt ac 50-1000 cps source by means of the three wire power 

cable CX-3642/U (8'0"). The third wire (green) connects the 

chassis of the test set to ground. 

Power input switch in POWER position applies nominal 115-volt 

ac power to power transformer Tl02. In STANDBY position 

operating power is applied to a space-heater (Rl6l) and to the 

STANDBY indicator lamp (1103). The power input circuit is 

fused by two 1 AMP fuses. One fuse is in each side of the line. 

A four-position multi-circuit rotary type switch used to select 

the basic functions of Radio Test Set AN/TRM-1. 
a. In TPT (Transmitter Performance Tests) position the 

circuitry and meters of the test set are switched to the function 

in which radio transmltters may be pre-flight checked for 

proper operation. The R. F. Coupler-Detectors CU-220 / TRM-

1 and CU-413/TRM-1 are used in the TPT function. DC power 

is removed from the Signal Generators in this position. 

b. The LMHF and V/UHF positions select the function in 

which radio receivers may be preflight tested. The LMHF 

positon activates Signal Generator SG-32/TRM-1, operating 

in the frequency range from 190 kc to 30 me. In the V/UHF 

position, Signal Generator SG-33/TRM-1 is powered. Its 

frequency range is from 30 to 400 me. The modulating and 

metering circuits for each signal generator, are also selected 

by the action of this switch. In both LMHF and V /UHF posi

tions the milliwatt meter circuit is active and the audio output 

power of the receiver under test can be measured on the 

MILLIWATT scale of the VOLT/MW METER Ml03. 

c. The VM position of MASTER CONTROL switch selects 

the general purpose voltmeter function of the test set. In this 

function de voltages up to 600 volts, and ac voltages up to 300 

volts may be measured. Test Lead Set CX-1331/U (4'2") is 

supplied for use with the voltmeter. 

NOTE 
The controls and connectors associated with Sig

nal Generators SG-32/TRM-1 and SG-33 / TRM-1 

are similar in function, only the frequency ranges 
differ. Therefore, the items 4 thru 8 below ap

ply to both. 

This control varies the output frequency of the rf signal and 

drives the tuning dial. The main dial scales directly indicate 

frequency in megacycles. A 100 division scale on the FREQ 

knob is provided for ease of interpolating between divisions on 

the main dial. 

This rotary switch selects the desired frequency band. E"ch 

band is designated with a letter of the alphabet. The output 

frequency is read directly on the corresponding scale of the 

tuning dial. 

A variable resistor controlling the plate voltage of the OSCIL

LATOR tube; it adjusts the rf output voltage to a calibrated 

level as indicated by the position of the needle at the red arrow 

on CARRIER LEVEL meter MlOl. 

This is a precision step-attenuator that varies the rf output 

signal magnitude in nine steps, from lOOK down to 2. 5 micro

volts, which indicate correctly when the pointer of CARRIER 

LEVEL meter MlOl is set to the red arrow, and when its out

put is term1nated in 50 ohms. 

A type BNC panel connector serving as the rf output terminal 

for the signal generator. Active only when the MASTER CON

TROL switch is m the LMHF or V /UHF position, it facilitates 

connection of coaxial cables CG-546 / U. The internal imped

ance of either signal generator is 50 ohms resistive for any 

position of the MICROVOLTS attenuator. 

15 



Section II 

ITEM 

9 

10 

ll 

12 

13 

14 

15 

16 

16 

PANEL DESIGNATION 

MOD switch 

EXT MOD INPUT 
jack 

SIG GEN "/o MOD 
control 

CARRIER LEVEL 
meter 

"/o MODULATION 
meter 

TRANS KEY switch 

AUDIO LEVEL TO 
TRANS-DB control 

IGS INPUT 
connector 

SYMBOL 

Sl05 

Jl09 

Rl54 

MlOl 

Ml02 

Sl04 

ATlOl 

Jl08 

AN !6- 30TRM 1-1 

FUNCTION 

This toggle switch selects audio modulation voltage. It turns on 
the internal 1000 cps audio oscillator in INT position. In EXT 11r 
OFF position it permits the application of external audio signals 
thru EXT MOD INPUT jack J109. 

This jack is a BNG type connector active only when the MOD 
switch is in EXT and OFF position. It facilitates the connection 
of external audio modulating signals, to the MODULATOR stage 
Vl06, of the test set. 

This variable resistor is active only i n the LMHF and V /UHF 
position of the MASTER CONTROL switch . It controls the deg
ree of modulation of the rf test signal for either signal genera
tor . The panel meter "/o MODULATION, Ml02 indicates the deg
ree of modulation in percent. 

A panel meter having two scales. One scale has simply a red 
arrow marked SET. The other scale, marked LEVEL SHIFT 
is calibrated from - 6 to + 6, with zero at center scale, to 
indicate the percentage change from -60"/o to + 60"/o of the detec
ted average carrier voltage level. When the MASTER CONTROL 
switch SlOl is in TPT position, and when either R. F. Coupler
Detector is connected to the unrnodulated output of the transmit
ter under test, the coupling is increased by the CARRIER SET 
variable capacitor (within the coupler) until the meter needle 
positions at the red arrow. When modulation i s applied to the 
transmitter the degree of carrier level shift is directly indica
ted on the LEVEL SHIFT scale. 

This panel meter has two scales. When the test set is in LMHF 
or V /UHF function the upper scale, 0-60, indicates the degree 
of audio modulation (supplied from either the internal, or an 
external source) of the rf test signal from the rf signal genera
tors . The lower scale, 0 to 120, indicates the degree of mod 
ulation of the rf carrier from a transmitter, when the test set 
is in the TPT function. 

A toggle switch used only when test set is in TPT function. It 
connects audio test signals to IGS INPUT jack Jl08 and MIG 
jack Jl07, and acts as a remote key for the transmitter under 
test. 

This continuously variable "T" audio-attenuator operates only 
when the test set is in TPT function. It is normally fed with 
1000 cps audio from the internal AUDIO OSCILLATOR, via the 
MODULATOR stage, and is calibrated for an attenuation of 
from 0 to 36 db. When TRANS KEY is closed, the output audio 
signal is connected to the IGS INPUT jack Jl08 and MIG jack 
Jl07 . 0 db is equivalent to 3 volts output when terminated in 
82 ohms. 

A four terminal panel connector that mates with Cord Assem
bly GX-3049/TRM-1, and connects the equipment being tested 
to the test set as follows: 
TERMINAL A- Active in TPT position of MASTER CONTROL 
switch slol. Returns the keying circuit of the transmitter un
der test to ground, via the ring contact of the microphone plug 
PJ-068 terminal of Cord Assembly GX-3049/TRM-1, when the 
TRANS KEY switch Sl04 is placed ON. 
TERMINAL B- Active in bc>th LMHF and V /UHF positions of 
MASTER GONTROL switch SlOl. The audio output of the re
ceiver under test is connected to the MILLIWATT metering 
circuits of meter Ml03 via the phone plug PJ-055B terminal of 
Cord Assembly GX- 3049/ TRM-1. 
TERMINAL G - Active in TPT position of MASTER CONTROL 
switch S{O[ when the TRANS KEY switch Sl04 is on, and the 
MOD switch is i n INT position. It supplies modulating audio 
test voltage, controlled by the AUDIO LEVEL TO TRANS-DB 
attenuator to the transmitter under test via the tip contact of 
microphon'e plug PJ-068 terminal of Cord Assembly GX-3049/ 
TRM-1. 
TERMINAL D- Chassis ground. 



ITEM 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

PANEL DESIGNATION 

MIC jack 

PHONE jack 

COUPLER INPUT 
jack 

OVERMOD PRESET 
control 

TRANS OVERMOD 
indicator 

VOLTIMW METER 

DC-AC FUNCTION 
switch 

RANGE 
switch 

AC-DC VOLTS 
jacks 

LIGHTS OFF-ON 
switch 

SYMBOL 

Jl07 

Jl06 

Jl03 

Rl37 

IlOl 

Ml03 

Sl03 

Sl02 

Jl04 
Jl05 

Sl06 

AN 16-30TRM 1-1 Section II 

FUNCTION 

A microphone jack active in TPT function of the test set. It 

accepts a standard military aircraft carbon microphone plug, 

such as Plug PJ-068, including the transmitter control circuit, 

and allows the operator to voice modulate the transmitter, or 

the inter-com system from the test set. 

This closed circuit jack accepts standard headset plug, such as 

Plug PJ-055B. It allows aural monitoring of audio signal input 

from receiver or inter-com system. Active in LMHF and VI 

UHF positions of MASTER CONTROL switch SlOl. 

This jack is active only when the test set is operating in the 

TPT function. It provides the input connection for the rectified 

rf carrier voltage from either R. F. Coupler -Detector C U-220 I 
TRM-1 or CU-413ITRM-l. Interconnecting cable CG-546 I U 

(8'0") is used with the rf couplers. 

This variable resistor, active only when the test set is oper a 

ting in TPT function, adjusts the overmodulation detection a n d 

indicating circuits to function at any point within the range of 

60 to 120 percent modulation. For any given setting, the 

TRANS OVERMOD indicator normally flashes only on excessive 

modulation peaks. Rapid flashing or a continuous glow during 

modulation indicates a degree of modulation higher . than the 

percentage indicated by this control. 

This indicator light is active only in the TPT function of the 

test set, it operates in conjunction with the OVERMOD PRE

SET control Rl37 as described in item 20 above. 

Panel meter operative in LMHF, V /UHF and VM positions of 

the MASTER CONTROL switch. In the LMHF and V/UHF func

tion of the test set, the MILLIWATTS scale functions to indi

cate the output power leve 1 of radio receivers connected at 

ICS input jack Jl08. In the VM function the meter indicates ac 

or de volts as applied at the AC-DC VOLTS jacks , depending 

on the position of the meter FUNCTION switch. In order to 

obtain an actual value of volts or milliwatts the meter indica

tion must be multiplied by the factor indicl\ted bv the RANGE 

sw1tch. The 600 VDC position of the RANGE switch has a factor 

of 100 which applies only to the lower VDC scale marked 0 to 6. 

This toggle switch is operative when the MASTER CONTROL 

switch is in VM position. It selects the circuitry required for 

either the DC or AC function of VOLTIMW METER Ml03, 

depending upon its position. When using the MW function of 

Ml03 in LMHF and V /UHF function of the test set, the FUNC

TION switch may be in either AC or DC position. 

The RANGE switch is a four position rotary type switch which 

selects multiplier circuits used with the MILLIW ATTS, AC 

volts and DC volts measuring functions of the VOLT/MW 

METER Ml03. The first three positions, XI, XlO, and XlOO, 

are multiplying factors used with the corresponding scale func

tions, MILLIWATTS, VAC, and 0-3 VDC. The 600 VDC posi

tion applies only to the VDC scale marked 0-6. 

These tip jacks are active only when the MASTER CONTROL 

switch is in the VM function. Test lead set CX-1331/U (4'2") 

is supplied to assist in making general purpose test measur

ments in connection with V AC and VDC voltmeter functions of 

the test set. The black colored jack JlOS is the negative term

inal and it is connected directly to the chassis of the test set 

in both DC and AC functions. The red colored jack Jl04 is the 

positive terminal for DC measurements. 

This toggle switch allows the meter and dial illumination lamps 

to be placed on or off, at any time when using the test set. 
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take-off mates with a female series "N" connector. 
The straight section mates with a series "N" male 
connector. This adapter is used with RF Coupler
Detector CU-220/TRM-1 when connecting to coaxial 
antenna feed systems using type "N" fittings. 

2-55. TEST LEAD SET CX-1331/U (4'2"). 

2-56. Test Lead Set CX-1331/U consists of two 
standard test leads approximately four feet in length, 
one black and one red in color, having detachable alli
gator clips. This set is suppliedfor usewiththevolt
meter function of Radio Test Set AN/TRM-1, in 
measuring ac and de voltages. Connection is made 
to the test set at panel jacks J 104 (red and J 105 
(black). 

2-57. ELECTRICAL CORD ASSEMBLY CX-3049/TRM-1 
(See figure 1-4) 

2-58. Electrical Cord Assembly CX-3049/TRM-1 is 
used to connect the input circuits of the test set, at 
the ICS INPUT jack J108, to the intercommunication 
system (ICS) jack-box of the aircraft under preflight 
performance check. It consists of a spielded 4 con
ductor audio cable terminated in a four contact AN 
connector at one end, and at the other in a molded 
junction branching into two plugs and two jacks. The 
plugs are microphone plug type PJ-068, and phone 
plug type PJ-055B. The jacks are microphone type 
JJ-033, and phone jack type JJ-089. Theplugtermi
nals of the cord assembly are inserted into the mating 
jacks in the aircraft jack-box. The jack terminals of 
this cord are not normally used in testing. They pro
vide means for the insertion of a military type micro
phone into the audio input circuit for control of the 
transmitter, and headphones for monitoring the audio 
output of the radio receiver. 

2-59. ELECTRICAL POWER CABLE ASSEMBLY 
CX- 3642/U (8'0"). 

2-60. Electrical Power Cable Assembly CX-3642/U 
is an eight foot length of flexible, three conductor, 
power line cable terminated in one end in a male con
nector, and in the other end in a three contact AN 
connector. This cable is used to connect Radio Test 
Set AN/TRM-1 to a source of nominal 115 V ac power. 
The wire extending from the side of the power plug is 
connected to the chassis of the test set, and provides 
a means for grounding it. 
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2-61. CONNECTOR ADAPTER UG-491A / U. 

2-62. Connector Adapter UG-491A/U is a straight 
type series BNC coaxial adapter. It adapts a series 
BNC female connector to a series BNC female con
nector. It is for use in connecting the attenuator and 
adapter units to RF OUTPUT panel jacks. 

2 - 63. ADAPTER UG-20 lA/U. 

2-64. Adapter UG-20 lA/ U is a straight type coaxial 
adapter. It adapts a series BNC male connector to a 
series N female connector. It is used to connect rf 
cable CG-546/U, or accessory test adapters to equip
ment having series N type rf connectors. 

2-65. ADAPTER UG-273/U. 

2-66. Adapter UG-273/U is a straight type coaxial 
fitting adapting a series BNC male connector to an 
UHF, type female coaxial connector. It is used to 
connect Cables CG-546 / U, or accessory test adapter, 
to equipments having UHF type rf connectors. 

2-67. CONNECTOR ADAPTER CPH-49199. 

2-68. Connector Adapter CPH-49199 is a "tee" type 
coaxial adapter. The plug take-off mates with female 
UHF type connectors. The straight section mates with 
male UHF type connectors. This adapter is used to 
insertRF COUPLER-DETECTOR CU-220/TRM-l into 
rf transmission systems using UHF type coaxial fit
tings. 

Z-69. SPECIAL PURPOSE ELECTRICAL CABLE 
ASSEMBLY CX-3884/U (2'6"). 

2 - 70. This cable assembly consists of a 2-1 / 2 foot 
length of 6 conductor cable terminating at one end in 
an Amphenol receptacle type 26-183, and at the other 
end in an Amphenol p l ug type 26- 182. It is used to 
extend the plug-in power connection between either 
Signal Generator SG-32/TRM-1 or SG-33/TRM-l, 
and Test Set TS-687 / TRM- l, when one of the signal 
generators is removed for maintenance purposes. 
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SECTION III 

OPERATING CHECKS AND ADJUSTMENTS 

3- l. INSTALLATION PROCEDURE. 

3-2. Radio Test Set AN / TRM-1 is complete in one 
portable un1t, and is readyfor use upon delivery. No 
permanent or special installanon procedures are 
necessary. Upon receipt of the equipment make the 
following initial inspection. 
a. Unlatch the four fasteners holding Cover CW -196/ 

TRM-l. Remove the cover and check its contents for 
possible physical damage. 
b. Check the front panel of the test set for damage, 

such as cracked meter glass, broken control knobs, 
and the like. 
c. Check the condition of the 1 amp fuses located over 

the POWER input receptacle J lll. 
d. Before applying power to the test set place the 

panel controls in the positions indicated in the follow
ing paragraph. 

3-3. PRE-OPERATION ADJUSTMENTS. 

3-4. To prevent possible damage to the equip1nent, 
make the following settings of the panel controls before 
apply1ng power to the test set. 
a. POWER switch, S 107, to STANDBY position. 
b. SIG GEN o/o MOD control, R 154, fully counter

clockwise. 
c. RF LEVEL controls (both s1gnal generators) R20 l , 

R 30 I fully counterclockwise. 
d. AUDIO LEVEL TO TRANS-DB control, ATlOl, 

fully counterclockwise. 

3-5. OPERATION CHECKS. 

3-6. To determine that the equipmentis in operating 
condition, perform the following checks. 
a. Follow the precedure stated' in paragraphs 3-3 and 

3-4 above. 
b. Place the controls listed below in the position 

indicated: 
( l) POWER switch, S 107, to STANDBY. 
{2) RANGE switch, S 103, to AC. 
{3) MOD switch, S lOS, to INT position. 

c. Remove power cable CX-3642/U (8'0") from its 
storage position in the equipment cover. lnsertthe 
three contact connector into the POWER receptacle 
J lll, located in the lower right corner of the front 
panel. Connect the male connector to a source of 
nominal 115 volt, 50- 1000 cps, single phase, power 
d. With the POWER switch in STANDBY position, the 

front panel indicator lamp designated STANDBY will 
be i lluminated, indicating that power is applied to the 
equipment space heater. In the event that the equip
ment has been subject to excessive humidity, the 
space heater should be left on as long as practicable 
in order to dry out condensed or absorbed moisture. 
e. Place the AC switch to POWER position. The 

STANDBY panel lamp should now extinguish and the 
POWER lamp should light. This indicates that power 
has been removed from the internal space heater and 
i s applied to the test set circuitry. 
f . Allow the test set to warm up for at least lO min

utes with the AC switch in POWER position. 
g. Place the MASTER CONTROL switch SlO lin LMHF 

position. This setting activates Signal Generator 
SG-32 / TRM-l. The pointer of theVOLT/MW METER 
should indicate zero on the MILLIW A TTS scale. Make 
the following adjustments and checks. 

{I) Rotate the FREQ control.Check that the frequency 
indicating dial rotates smoothly. Set at any desired 

frequency. 
{2) Adjust the RF LEVEL control until the pointer of 

the CARRIER LEVEL meter M lO l deflects to the red 
arrow marked SET. This setting indicates that the RF 
output voltage can be set to the proper reference value. 
When the signal generator output voltage at the RF OUT 
jack is properly terminated in 50 ohms, the value of 
output voltage in microvolts is indicated directly by 
the position of the MICROVOLTS selector. 

{3) Rotate the SIG GEN o/o MOD control clockw1se. 
The degree of audio modulation will be indicated on the 
upper scale, SIGGEN, of the o/o MODULATION meter. 

{4) Place the FREQ BAND switch, and then the MI
CROVOLTS control, in eachdetentedposition. Check 
that the action is smooth and the detent firm for each 
position. Check the position of the pointer knob. 
h. Turn the MASTER CONTROL switch to V / UHF 

position. Repeat for Signal Generator SG-33 / TRM-l 
the same checks and adjustments outlined under sub
paragraph g. above. 
i. Rotate the MASTER CONTROL switch to VM posi

tion; thus placing the general purpose voltmeter cir
cuits in operation. Make the following checks: 

{ 1) Throw the FUNCTION switch to DC position. 
{2) Check that the pointer of the VOLT/MW METER 

M 103 indicates zero. lf necessa-ry, carefully move the 
zero adjustment located on the meter case until the 
pointer indicates zero. 

{3) ConnectTestLeadSet CX-1331/U {4'2") (stowed 
intheequipmentcover)to the tip jacks, AC-DC volts, 
located at the left side of the front panel. 

{4) Place the FUNCTION switch, Sl03, to AC posi
tion, and the RANGE switch Sl02, to Xl. 

(5) Touch the ends of the test leads together; make 
firm contact. The pointer of the VOLT I MW should in
dicate zero on the VAC scale. 

(6) While the leads are shorted, successively switch 
the RANGE switch to XlO and XlOO positions. The 
meter should remain at zero for both of these posi
tions. 
j. Turn the MASTER CONTROL switch to TPT posi

tion. Make the following checks: 
( l) The pointer of the CARRIER LEVEL meter should 

indicate at the index marking located at the extreme 
left side of the LEVEL SHIFT scale. If not, turn the 
zero adjustment located on the mete-r case until the 
pointer position is at the index line. 

(2) The pointer of the o/o MODULATION panel meter 
should indicate at zero. lf necessary, turn the zero 
set adjustment on the meter case until the pointer po
sitions at zero. 
k. Place the toggle switch labeled LIGHTS to the ON 

position. Check that the dial lamps of the signal gen
erators and the three panel meters are illuminated. lf 
it is necessary to replace a dial, or meter illuminating 
lamp, refer to Section IV of this handbook. 

3-7. PREPARATION FOR RESHIPMENT. 

3-8. To prepare Radio Test Set AN/TRM-1 for re
shipment proceed as follows: 
a. Remove power cable CX- 3642/U {8'0") from the 

power source outlet and from the test set. Replace 
the cable in its position in the equipment cover. 
b. Disconnectall test leads,or RF cables in use and 

restore them to their positions in the cover. 
c. Make ,;ure that all accessory items, such as the 

connector adapters and fixed attenuators, are fastened 
securely in their respective positions in the cover. 
These items are shown in Figure 1-1 and are i temized 
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in Table I of this publication. 
d. After checking that all cables and other accessory 

items are present, and in position, replace the cover 
onthetestset. Fastenthefourpull-downtype catches. 
The equipment is now ready for normal transit. 

zo 

e. In the event that the equipment is being prepared 
for domestic, orforeignshipment, itmust be packaged 
in accordance with existing regulations governing the 
particular method. 
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SECTION IV 

EMERGENCY OPERATION AND REPAIR 

4-1. EMERGENCY OPERATION. 

4-2. Since Radio TestSetAN / TRM-1 is a test equip
ment, no emergency operation is permissable. Any 
malfunctioning of the test setwill warrant suspending 
the use of the equipment until such time as necessary 
corrective measures have been taken in accordance 
with the Handbook of Service Instructions for the test 
set. 

4-3. OPERATORS MAINTENANCE. 

4-4. Due to the nature of the equipment, the operators 
maintenance is necessarily restricted to external me
chanica! upkeepandthereplacementof fuses, dial and 
pilot lamps. 

4-5. REPLACING FUSES. Two active fuses, F 101 
and F 102, are located in the front panel receptacles 
marked 1 AMP. If replacement of either or both of 
these fuses is indicated, replacement should be made 
with one or both of the SPARE fuses located directly 
below the active fuses. A new fuse should be placed 
in the spare receptacle as soon as possible after the 
original spare has been placed in service. 

CAUTION 

Do not replace a fuse with one of higher current 
rating unless continued operation is more im
portant than probable damage to the equipment. 
If a fuse blows immediately after replacement 
do not replace it a second time until the cause 
of malfunctioning has been determined and 
remedied by service personnel. 

4-6. REPLACING PILOT LAMPS. 

4-7. The POWER pilot lamp, 1102, and the STANBY 
pilot lamp, Il03, are bayonet-based and are replace
able directly at the front panel. Unscrew the colored 
jewel by turning its knurled retainer counter -clockwise. 
This exposes the lamp. Using the finger-tips, press 
on the lamp and rotate counter-clockwise 1/4 turn. 
Release the pressure and remove the lamp. 

4-8. REPLACING TRANS OVER MOD INDICATOR 
LAMP. 

4-9. The TRANS OVER MOD indicator lamp may be 
replaced directly at the front panel in the same manner 
as the pilot lamps described in paragraph 4-6 above. 

NOTE 

Difference in characteristics of neon lamps 
may affect the calibration of the OVER MOD 
circuit. If it becomes necessary to replace 
the TRANS OVER MOD indicator lamp, the cali
bration must be checked by qualified personnel 
as directed in paragraph 6-7 of the Handbook 
of Service Instructions for this equipment. 

4-10. REMOVING SIGNAL GENERATORS SG-32/ 
TRM-1 and SG-33/TRM-l FROM THE EQUIP
MENT. 

4- 11. Both Signal generators contained in Radio Test 
SetAN/TRM-1 are of plug-in type construction. Each 

signal generator is retained in the test set with four 
captive type slotted screws located at the top and bot
tom of each signal generator front panel. After loosen
ing of the four captive screws the respective signal 
generator may be removed from the test set. Pull 
directly out on the loosened screws until the plug is 
detached from the internal receptacle. Pull the unit 
straight out until it completely clears the test set. 

4- 12. REPLACING DIAL LAMPS IN SIGNAL GEN
ERATOR SG-32/TRM-1. 

4-13. To replace the two dial lamps, type No. 47, 
130 land 1302, in Signal Generator SG-32/TRM-l re
move the signal generator from its mounting in the test 
set. Use the method outlined in paragraph 4-10 above. 
The two dial lamp holders used with this signal gen
erator are mounted on the main casting directly be
hind the front panel, one on each side of the tuning 
dial drum. Two screws fasten each lampholder. In 
order to repiace a dial lamp the front screw must be 
removed. The lampholder may then be angled out
ward sufficiently to permit the removal and replace
ment of the lamp. After the lamp has been changed, 
carefully replace the screw. 

4-14. REPLACING DIAL LAMPS IN SIGNAL GEN
ERATOR SG-33/TRM-1. 

4-15. Replacingthe two type No. 47 dial lamps,I 201 
and 1202, contained inSignalGeneratorSG-33/TRM-l, 
requires that the signal generator unit be removed from 
the test set as described under paragraph 4- 10 of this 
section. The two lampholders used are mounted on 
the front panel; located one on each side of the tuning 
dial drum, at the escutcheon opening. In this particu
lar unit the dial lamps may be replaced without moving 
their holders. 

4-16. REMOVING THE TEST SET SUB-ASSEMBLY 
TS-687 /TRM-lFROM THE EQUIPMENT CASE. 

CAUTION 

Always replace and securely tighten all screws 
that have been removed from the equipment 
case during maintenance operations. This is 
necessary not only for mechanical reasons, but 
also to maintain radio frequency leakage at its 
safe minimum level. 

4-17. Test Set Subassembly TS-687 /TRM-1 must be 
removed from the equipment case to replace the vacuum 
tubes, panel meter illuminating lamps, and to gain 
access to the component parts mounted on the front 
panel and chassis assembly. This procedure is best 
accomplished as follows: 

CAUTION 

Do not remove any screws from the front panel 
of the test set when removing it from the equip
ment case. 

a. Place the test set on a flat surface with the front 
panel facing upwards. 
b. Remove the binding head screws located on the 

bottom of the test set. Do not remove the four feet 
upon which the test set normally rests. 

21 



Section IV AN 16-30TRM l-1 
Paragraphs 4-18 to 4-19 

c. Replace the test set to its normal upright position 
on its feet with the front panel facing away from the 
operator. 
d. Remove the four binding head screws located on 

the back of the test set. 
e. Turn the test set around so that the front panel 

faces inward. 
f. Remove the six binding head screws that fasten the 

carryinghandle to the top of the equipmentcase. Re
move the carrying handle . Place the handle, and the 
ll screws removed, in a container for safe keeping. 
g. The test set is nowfree from the equipment case. 

Remove it by grasping the two crash handles located 
on the front panel, and gently pulling the test set 
straiJZht out until it clears the equipment case. 

4-18. REPLACING METER ILLUMINATING LAMPS. 

4- 19. To replace the panel meter illuminating lamps 
!104, Il05, and Il06, each a type No. 47 bayonet base 
incandescent lamp, Test Set Sub-assembly TS-687/ 
TRM-l must be removed from the equipment case. 
The procedure for removing the case is given in para
graph 4-10 of this section. The lampholder for each 
panel meter is bracket mounted, with a single round 
head screw, directly on the back of each meter case. 
To replace a lamp remove the screw and pull the lamp
holder outward until the lamp clears the meter case. 
After changing the illuminating lamp, carefully place 
the lampholder back into its original position. Avoid 
overtightening the roundhead retaining screw. 
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SECTION I 

DESCRIPTION AND LEADING PARTICULARS 

1- 1. PURPOSE OF HANDBOOK. 

1-Z. This publication comprises service instructions 
for the Radio Teat Set AN /TRM-1, Contract No. NOas-
51819a. 

1-3. The purpose of thishandbookia to present infor
mation required for the performance of certain re
pairs, replacements, and adjustments of Radio Teat 
Set AN/TRM-1. Coverage includes procedures con
cerning that servicing which may be performed at 
Organizational and Field maintenance level by quali
fied personnel. Sections I and IV of this handbook 
cover the description and theory of operation of the 
equipment in detail. 

1-4. PURPOSE OF THE EQUIPMENT. 

1-5. Radio Teat Set AN /TRM-1 provides, in a com
posite portable teat instrument, the facilities neces
sary to perform go-no go pre-flight performance teat 
on aircraft receiving, transmitting, and navigation 
equipment in frequency range from 190 kc to 400 me, 
and voice inter-communication equipment in the audio 
range. The application and use of this equipmentde
penda, to a large extent, upon the availability of sta
tistical data listing satisfactory readings for equip
menta in various installations. 

1-6. GENERAL PHYSICAL CHARACTERISTICS. 
(See figure 1-1} 

1-7. Radio Teat SetAN/TRM-1 is contained in a gray 
colored combination case and cover with a carrying 
handle located on top of the case. Two additional 
handles provided on the front panel serve to protect 
the panel meters and operating controls from damage. 
The unit is mounted on a shock absorbing base. The 
shock mounts are made removable by slide-action 
type latches. All operating controls, receptacles, 
and fuses are located on the front panel. They are 
functionally arranged, and clearly labeled for easy 
identification. Also located on the front panels are 
the spare fuses, meters, indicating dials, and indica
tor lamps. All accessory cablea,adapters, termina
tions and instruction books are stowed in thefront 
cover. 

1-8. The equipment contains two separate signal gen
erators (SG-3Z/TRM-l and SG-33/TRM-1}; plug-in type 
construction permits their easy removal for inspection 
and service. Each signal generator is separately 
housed in a heavy aluminum shield casting that mini
mizes radiation leakage caused by circulating RF 
current, and affords excellent mechanical and thermal 
stability. 

1-9. Test Set Subassembly TS-687/TRM-1 is con
structed to facilitate disassembly for maintenance and 
repairs. It consists of the protective case, frame 
structure, meter panel, power panel and a chassis 
subassembly. It contains the mounting and electrical 
connection facilities for the signal generators. Eleven 
internal adjustment control!:' are mounted at the rear 
of the chassis sub-subassembly. 

1-10. R. F. Coupler-Detector CU-ZZO/TRM-1 con
tains a conical air dielectric capacitor variable axially 
by means of a micrometer type adjustment. The de
gree of mesh and therefore the amount of coupling, 

is indicated by a 0-400 numerical scale inscribed on 
the barrel of the coupler. Index markings are in
scribed on the screw sleeve. This coupler is termi
mated in a tip designed to contact the antenna binding 
post of the transmitter under teat. It may be hanci
held for single wire antenna systems. With the use 
of furnished adapters, connections can be made to the 
terminal fittings of coaxialRF transmission systems. 

1-11. R.F. Coupler-Detector CU-413/TRM-lfunctiona 
similarly to the probe described above. It is "Tee" 
shape and designed for insertion into coaxial RF trans
mission systems. It is used at frequencies above 100 
me. 

1- lZ. GENERAL ELECTRICAL CHARACTERISTICS. 
(See figure 4-15} 

1- 13. RADIO TEST SET AN/TRM-1 consists of cir
cuitry and accessory items required to evaluate the 
pre-flight performance of communications and navi
gation equipmenta installed in aircraft. Ita electri
cal design incorporates three basic teat functions as 
follows: 
a. Transmitter performance. 
b. Receiver performance. 
c. General purpose AC or DC voltage measurements. 

Detailed description of the electrical characteristics 
of the components of Radio Set AN/TRM-1 is given in 
the following paragraphs, and a technical summary of 
these characteristics appears in paragraph 1-39. 

1-14. SIGNAL GENERATOR SG-3Z/TRM-l Cm.CUIT. 

1- 15. This signal generator is active only in LMHF 
position of MASTER CONTROL switch SlOl (Item 3 on 
figure Z-1}. It consists essentially of a Hartley type 
oscillator circuit using a tube type 6AU6WA, V301, 
and an RF AMPLIFIER stage V30Z, using a type 
6AN5WA tube. The output frequency range, 190 kc 
to 30 me, is covered in five banda that are switched 
by means of the FREQ BAND control located on the 
front panel. Frequency is indicated directly on an 
illuminated drum dial. The RF AMPLIFIER stage 
acta as a buffer to isolate the OSCILLATOR stage, 
V301, from the effects of variations in output loading, 
and the application of audio modulation. Audio volt
age from the internal audio oscillator, or from an ex
ternal source, is applied to the RF AMPLIFIER, and 
results in the modulation of the RF signal. The de
gree of modulation is indicated as a percentage on o/o 
MODULATION panel meter, MlOZ. MeaauredRF out
put voltage, indicated by the red arrow on the CARRIER 
LEVEL panel meter MlOl, is supplied to precision 
MICROVOLTS step-attenuator AT301. This nine posi
tion step-attenuator has a 50 ohm output impedance on 
any step; over the entire frequency range. RF signal 
output voltage is available at R. F. OUTPUT jack J301, 
on the front panel, in lOOK, lOK, lK, 100, 50, Z5, 10, 
5 and Z. 5 microvolt steps. Plate and screen operating 
voltages for the OSCILLATOR, V301, and RF AMPLI
FIER, V30Z, tubes, are supplied only when the MAS
TER CONTROL switch SlOl is in the LMHF position. 
In other positions of this switch Signal Generator SG-
3Z/TRM-1 is inoperative. 

1-16. SIGNAL GENERATOR SG-33/TRM-l Cm.CUIT. 

1-17. SignalGeneratorSG-33/TRM-1 uses a type 6F4 
tube, VZOl, in an ultra-audion oscillator circuit. The 
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Figure 1-3. RF CouPler-Detector CU-ZZO/TRM-1 

Figure 1-4. RF Coupler-Detector CU-413/TRM-1 
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signal frequency is continuously varia,ble from 30 to 
400 me. The frequency range is covered in three over
lapping bands, selected by FREQ BAND switch SZOl. 
Output frequency is indicated directly on an illuminated 
drum dial, and is varied by the panel control marked 
FREQ. Audio modulating voltage from the inter11al 
AUDIO OSCILLATOR, or from an external source is 
applied to the plate circuit of the OSCILLATOR stage. 
The degree of modulation is indicated on the panel 
meter, o/o MODULATION, MlOZ. RF output level is 
measured by CARRIER LEVEL meter MlOl. The 
metered signal, adjusted to a known level by the R. F. 
LEVELpanel controlRZOl, is fed to a precision atep
attenuator ATZOl marked MICROVOLTS on the front 
panel. This attenuator has an impedance of 50 ohms 
for any output step over the entire frequency range. 
When the RF OUT jack JZOZ is terminated externally 
in 50 ohms, the qutput voltage is variable in lOOK, 
lOK, lK, 100, 50, ZS, 10, 5 and Z. 5 microvolt steps. 
Plate voltage to operate Signal Generator SG-33/ 
TRM-1, is supplied only when the MASTER CONTROL 
switch, SlOl, is in the V /UHF position. 

1-18. TEST SET SUBASSEMBLY TS-687/TRM-1 
CIRCUIT. 

1-19. Test Set Subassembly TS-687/TRM-1 contains 
circuitry which performs the function of (1} audio sig
nalaource (Z} transmitter performance tester, (3} volt/ 
milliwatt meter1 (4)power supply, (5} meter and con
trol panel and (b) a fuse and lamp panel. 

1-ZO. The audio signal source consists of an internal 
audio oscillator and a modulator stage. The AUDIO 
OSCILLATOR tube, VlOS, is a type 5814A in a Wien 
bridge type circuit fixed in frequency at 1000 cps. It 
is active only when the MOD switch SlOS is in the INT 
position. The MODULATOR tube, Vl06is a type 6005 
used as a class A audio amplifier. Audio voltage is 
applied to the modulator stage from either the AUDIO 
OSCILLATOR, or from an external source through 
EXT MOD INPUT panel jack Jl09, depending on the 
position of the MOD switch Sl05. When the MASTER 
CONTROL switch SlOl is in either the LMHF or V /UHF 
positions, the MODULATOR stage provides sufficient 
audio voltage to amplitude modulate the RF signal of 
Signal Generators SG-3Z/TRM-l and SG-33/TRM-1. 
The modulating voltage is varied in amplitude by the 
SIG. GEN % MOD control Rl54, and measured by the 
MODULATIONVOLTMETER, VlOZ, using a type 57Z6 
tube. The voltage is indicated on meter MlOZ, % MOD
ULATION, which is calibrated to indicate the degree of 
modulation in percent. The function of the audio sig
nal generator, with regard to the transmitter perfor
mance test (TPT} circuits, is given in paragraph 1-Zl 
below. 

1-Zl. The transmitter performance test circuits are 
activated when MASTER CONTROL switch 5101 is 
placed in TPT position. These circuits, in conjunc
tion with the separate R. F. Coupler-Detector GU-ZZO/ 
TRM-lor CU-413/TRM-1, are arranged to: (1) furnish 
a calibrated test audio signal to the microphone input 
circuits of radio transmitters and audio intercom sys
tems, (Z) measure the percentage of modulation of the 
transmitted carrier signal, (3) detect the presence of 
over-modulation and carrier-level shift, and (4) deter
mine the relative power output of the transmitter under 
test. In TPT function the audio output of the MODU
LATOR, Vl06 is applied to the microphone input cir
cuit of radio transmitters via the calibrated attenuator 
ATlOl, AUDIO LEVEL TO TRANS-DB. When the 
TRANS KEY switch Sl04 is placed ON, the audio test 
signal, variable from 0 to minus 36 db level, is present 
at the ICS INPUT jack JlOS, and at the MIG jack Jl07. 
The Audi:> signal level at 0 db is 3 volts across SZ 
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SG-3Z/ TRM-1 (LMHF) 
ohms. The R.F. Coupler-Detectors CU-ZZO/TRM-1 
and CU-413/TRM-l contain crystal diode rectifying 
circuits which produce de voltage output proportional 
to the peakRF carrier voltage connected at the coupler 
input. The de output voltage is applied, through 
COUPLER INPUT jack Jl03, to the CARRIER LEVEL 
meter MlOl. This meter deflects to a red arrow indi
cator when the de output voltage of the probe reaches 
a pre-determined reference level. The amount of 
coupling required to produce the reference voltage on 
CARRIER LEVEL meter MlOlis indicated by the scale 
reading on the barrel of the probe. See paragraph 1-
10 and 1-ll. The carrier level adjustment for relative 
power determination is always madewithoutany modu
lation being applied to the transmitter. When the 
desired level of audio voltage, from the modulation 
circuits is applied to the transmitter microphone input, 
the degree of carrier level shift resulting is indicated 
on the - - 6-0-6+ scale of CARRIER LEVEL meter MlOl. 
The carrier modulation voltage is de tee ted in the R. F . 
Coupler-Detector circuits, amplified by the first triode 
portion of VlOl AMPLIFIER type 5814A tube, and then 
coupled via the second triode ofVlOl, CATHODE FOL
LOWER, to the input circuits of the MODULATION 
VOLTMETER VlOZ, and the OVER MOD AMPLIFIER 
Vl04. The MODULATION VOLTMETER stage con
sists of a double diode type 57Z6, tube VlOZ, and % 
MODULATION meter MlOZ, calibrated to indicate the 
degree ofcarrier modulationdirectlyinpercent. The 
OVER MOD AMPLIFIER, Vl04is atype6AU6WAtube. 
This stage is calibrated to indicate overmodulation 
from any degree pre-set on panel control Rl37, OVER 
MOD PRESET, scaled from 60 to IZO percent. When 
voice modulation of the percentage indicated by the 
setting of Rl37 is applied to this circuit, the panel 
lamp, TRANS OVER MOD, I 101, will flash intermitten
ly on peaks. Overmodulation is indicated by excessive 
flashing, or continuous glowing of the lamp. 

1-Zl. For the purpose of explanation, the volt/milli
watt metering circuits will be considered separately. 
The milliwatt meter functions only when the MASTER 
CONTROL switch SlOl, is in either the LMHF or V /UHF 
position. The milliwatt meter is used in conjunction 
with either Signal Generator SG-3Z/TRM-l or SG-33/ 
TRM-1 in thepre-flightevaluation of radio receivers. 
The modulated RF signal, from either signal genera
tor selected is applied to the inputcircuit of the radio 
receiver, and resultt< in an audio outputvoltage. The 
receiver output voltage is connected to the milliwatt 
meter circuits of the test set via the ICS INPUT jack 
nos. The FUNCTION switch Sl03 may be set in AC 
or DC positions. Full-scale ranges of 10, 100 and 
1000 milliwatt& are selected by the RANGE switch SlOZ. 
The received signal is amplified by the AMPLIFIER 
portion of VIOl, and, via the CATHODE FOLLOWER 
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section of the same tube, is applied to the milliwatt 
circuit of the VOLT/MILLIWATT stage Vl03, which 
uses a type 5726 tube. In this function the VOLT /MW 
meter Ml03 is calibrated in milliwatts, and the upper 
scale marked MILLIWA TTS is read. The actual read
ing in milliwatt& is the product of the scale reading 
times the multiplier indicated by the pointer on the 
RANGE switch Sl02. 

1-23. The voltmeter section of the VOLT /MILLI
WATT METER circuits is activated only when the 
MASTER CONTROL switch SlOl is in the VM position. 
This circuit is designed for general purpose use in 
measuring de or ac voltages atexternal points. Test 
Lead Set CX-1331/U (4'2") is supplied for connection to 
the input terminals no4 and JlOS marked AC-DC volts. 

l-24. The DC voltmeter is selected by placing the 
FUNCTION switch Sl03 in the DC position. The posi
tive voltage is connected to the red colored terminal 
no4. The black colored (negative) input terminal, 
nos is internally grounded to the chassis of the test set. 
RANGE switchSl02 selects the multiplier resistors for 
the full-scale ranges - 3, 30, 300 or 600 VDC of the 
VOLT/MW meter, Ml03. There are two DC voltage 
scales on meter Ml03. The upper scale 0-3, applies 
in the Xl, XlO, and XlOO positions of RANGE switch 
Sl02. The lower scale 0-6 applies only in the 600 VDC 
position. Actual voltage values are obtained by multi
plying the meter scale reading times the factor indi
cated by the RANGE switch Sl02. A scale multiplying 
factor of 100 is used in the 600 VDC setting. No vacuum 
tubes are used in the DC voltmeter circuits. 

l-25. The AC voltmeter circuits are selected by 
placing the FUNCTION switch, Sl03, in the AC position. 
Jacks Jl04 and nos, AC-DC VOLTS, are used to con-

nect Test Lead Set CX-l331/U(4'2"). Jl05 (black) is 
internally connected to the chassis. The RANGE 
switch Sl02 selects one of three multiplier positions; 
XI, XlO, and XlOO. The 600 VDC position is not used 
in the AC function. AC voltage from the multiplier 
circuit is amplified by the AMPLIFIER section of VlOl 
and, via the CATHODE FOLLOWER section of the same 
tube, is applied to the AC voltmeter circuit of the 
VOLT/MILLIWATT stage, Vl03, using a type 5726 
tube. In this function the VOLT /MW meter Ml03 is 
calibrated to indicate ac volts and the upper meter 
scale marked VAG is read. The actual reading in ac 
volts is the product of the scale reading times the mul
tiplier indicated by the pointer on RANGE switchS102. 

l-26. A nominal 115 volts ac - 50 to 1000 cps - is 
applied to the primary of the power transformer Tl02. 
This transformer has two secondary windings. One 
winding is the source of 6. 3 V ac for all vacuum t~be 
heaters, and panel lamps. These lamps are con
trolled by the toggle switch Sl06, marked LIGHTS. 
The other secondary winding furnishes high-voltage 
to a full wave rectifier circuitemploying a type 6X4W 
tube. Unregulated+ 265 volts is supplied to non-criti
cal portions of the test set. A voltage regulator cir
cuit using a type OA2W A tube furnishes regulated +150 
volts de to Signal Generator SG-32/TRM-l and SG-33/ 
TRM-1, and to critical points in Test Set Subassem
bly TS-687/TRM-1. 

l-27. EQUIPMENT SUPPLIED. 

l-28. The complete Radio Test SetAN/TRM-1 equip
ment supplied by the manufacturer is listed in the 
table below, and is illustrated in figure 1-l. A com
plete list of replaceable parts appears in the lllus
trated Parts Breakdown handbook for the equipment. 

TABLE I. TABLE OF COMPONENTS 

Qty. 
Per Equip. Name of Unit 

Test Set Subassembly 

Signal Gene:rator 

Signal Generator 

R. F. Coupler-Detector 

R. F. Coupler-Detector 

Test Set Cover 

Mounting 

Test Adapter 

Test Adapter 

Fixed Attenuator 

Fixed Attenuator 

Test Lead 

Electrical Cord Assembly 

Electrical Power Cable Assy. 

Radio Frequency Cable Assy. 

Radio Frequency Cable Assy. 

Designation 

TS-687/TRM-l 

SG-32/TRM-l 

SG-33/TRM-l 

CU-220/TRM-l 

CU-413/TRM-l 

CW-196/TRM-l 

MT-1458/TRM-l 

MX-1652/TRM-l 

MX-2079/TRM-l 

CN-287/TRM-l 

CN-399/TRM-l 

CX-1331/U (4'2") 

CX-3049/TRM-l 

CX-3642/U (8 10") 

CG-546/U (1'0") 

CG-546/U (4'0") 

Overall Dimensions 
Height Width Depth Volume Wt. 

12-3/8 17-1/4 b-7/I:J 1468 19 

6-13/16 6-7/8 6-5/8 310 6 

6-13/16 6-7/8 6-5/8 310 8 
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Qty. 
Per Equip. 

TABLE I (Continued) 

N<~me of Unit Designation 

Radio Frequency Cable Assy. GG-546/U (8 ' 0") 

Radio Frequency Adapter 

Connector Adapter 

Connector Adapter 

Adapter 

Adapter 

Special Purpose Electrical 
Gable Assembly 

UG-107B/U 

UG-491A/U 

GPH-49199 

UG-ZOlA/U 

UG- Z73/U 

GX-3884/U (Z'611
) 

Overall Dimensions 
Height Width Depth Volume Wt. 

l-Z9. EQUIPMENT REQUIRED BUT NOT SUPPLIED. 1000 eye leper second, ac power source, single ph3.&e. 
The voltage regulated power supply wi thin the test set 
allows operation with line voltage vari ation from 103. 5 
to 1Z6. 5 rms. 

1-30. Radio Test Set AN I TRM-1 is supplied complete 
and ready fo r operation. The only additional require
ment is a powe r source of nominal 115-volt ac output, 
within the frequency range from 50 to 1000 cycles per 
second; single phase. 

1-31. POWER SOURCE REQUIREMENTS. 

l-3Z. The equipment operates from a 115-volt, 50 to 

1-33. ELEC TRON TUBE, FUSE, AND INDICATOR 
LAMP COMPLEMENT. 

1-34. Table 11 below, lists in numerical order the 
types of electron tubes, fuses, and indicator lamps 
used in the equipment. 

TABLE 11. TUBE, FUSE AND INDICATOR LAMP COMPLEMENT 

REFERENCE 
SYMBOL 

VlO 1 

V lOZ 

Vl03 

v 104 

v 105 

Vl06 

Vl07 

Vl08 

vzo 1 

V30 1 

V30Z 

6 

FUNCTION 
TYPE 

DESIGNATION 

TUBES 

AMPLIFIER-CATHODE FOLLOWER 5814A 

MODULATION VOLTMETER 57Z6 

VOLT /MW METER 57Z6 

OVER- MOD AMPLIFIER 6AU6WA 

AUDIO OSCILLATOR 5814A 

MODULATOR 6005 

FULL-WAVE RECTIFIER 6X4W 

VOLTAGE REGULATOR OAZWA 

OSCILLATOR (V/UHF) 6F4 

OSCILLATOR (LMHF) 6AU6WA 

RF AMPLIFIER 6AN5WA 

LOCA TION 

Test Set Subassembly 

TS-687/TRM-1 

II 

II 

Signal Generator SG-33/TRM-1 

.Signal Generator SG-3Z/TRM-l 

Signal Generator SG-3Z/TRM-l 
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REFERENCE 
SYMBOL FUNCTION 

TYPE 
DESIGNATION LOCATION 

INDICATOR LAMPS 

no 1 

IlOZ 

I103 

1104 
1105 
1106 

IZO 1 
IZOZ 

1301 
I30Z 

OVER MOD INDICATOR 

POWER PILOT LAMP 

STANDBY PILOT LAMP 

METER ILLUMINATING LAMP 

DIAL ILLUMINATING LAMP 

DIAL ILLUMINATING LAMP 

NE-48 

NO. 47 

NE-51 

NO. 47 

NO. 47 

NO. 47 

Front panel, Test Set Subassembly 
TS-687/TRM-1 

Power Panel, Test Set Subassembly 
TS-687/ TRM-1 

Power Panel, Test Set Subassembly 
TS-687/TRM-1 

Test Set Suba .. embly TS-687/TRM-1 

Signal Generator SG-33/TRM-1 

Signal Generator SG-3Z/TRM-l 

FUSES 

F 101 
F lOZ 

OPERATING FUSES 

SPARE FUSES 

1-35. OPERATING CONTROLS AND CONNECTORS. 
(See figure 1-Z) 

1-36. Table W, below, lists the item number (these 
numbers are encircled on figure 1-Z), panel designa-

FOZGlROOB (MDL-1) Power Panel 
1 Amp. 

FOZGlROOB (MDL-1) Power Panel 
1 Amp. 

tion and function of all operating controls and connec
tors located on the front panel of Radio Test Set AN/ 
TRM-1. More complete information on the operation 
of the equipment is given in the Handbook of Operation 
Instructions. 

TABLE In. OPERATING CONTROLS AND CONNECTORS 

ITEM 

3 

PANEL DESIGNATION 

POWER 115V -AC 
connector 

POWER-STANDBY 
switch 

MASTER CONTROL 
rotary switch 

SYMBOL 

Jlll 

s 107 

s 101 

FUNCTION 

Power input connector attaches the test set to nominal 
115-volt 50-1000 cps source by means of power cable 
CX-364Z/U (8'0"). 

Power input switch in POWER posttion applies nomi
nal 115-volt ac power to power transformer TlOZ. In 
STANDBY position operating power is apphed to a 
space heater (Rlbl) and to the STANDBY indicator 
lamp (1103). The power input circuit is fused by two 
1 AMP fuses. One fuse is in each side of the line. 

A four-position multi-circuit rotary type switch used 
to select the basic functions of Radio Test Set AN/ 
TRM-1. 
a. In TPT (Transmitter Performance Tests) position 

the circuitry and meters of the test set are switched 
to the function in which radio transmitters may be pre
flight checked for proper operation. The R. F. Coup
ler-Detectors CU-ZZO/TRM-1 and CU-413/TRM-1 al.'e 
used in the TPT function. 
b. The LMHF and V /UHF positions se lee t the func

tion in which radio receivers may be tested. 
The LMHF position activates Signal Generator 

7 
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ITEM 

4 

5 

6 

7 

8 

9 

10 

11 

8 

PANEL DESIGNATION 

FREQ control 
and dial 

FREQ BAND 
switch 

R. F . LEVEL 
control 

MICROVOLTS 
selector switch 

R. F. OUT 
jack 

MOD 
switch 

EXT MOD INPUT 
jack 

SIG GEN 'fo MOD 
control 

AN16-30TRM1-Z 

TABLE Ill. (Continued) 

SYMBOL 

C306, 
CZ14 

S301, 
szo 1 

R30 1, 
RZOl 

AT301, 
ATZOl 

J301, 
JZOZ 

Sl05 

Jl09 

Rl54 

FUNCTION 

SG-3Z/TRM-l, operating in the frequency range from 

190 kc to 30 me. In the VI UHF poai tion, Sign""l Gen

erator SG-33/TRM-1 is powered. Ita frequency r::tnge 

is from 30 to 400 me. The modulating and metering 

circuits for each signal generator, are also selected 

by the action of this awi tch. In both LMHF and VI UHF 
positions the audio output power of the receiver under 

teat can be measured on the MILLIWATT scale of the 

VOLT/MW METER Ml03. 
c. The VM position of MASTER CONTROL switch 

selects the general purpose voltmeter function of the 

teat set. In this function de voltages up to 600 volta, 

and ac voltages up to 300 volta may be measured. 

Teat Lead SetCX-1331/U (4'Z") is supplied for use with 

the voltmeter. 

NOTE 

The controls and eonnectors associated 

with Signal Generators SG-3Z/TRM-l and 
SG-33/TRM-1 are identical in function: 
only the frequency ranges differ. There
fore, the items 4 thru 8 below apply to 
both. 

This control varies the output frequency of theRF 

signal and drives the t uning dial; it has a vernier 

scale of 100 divisions for use i n interpolating fre
quency between main dial divisions. The main dial 

scales indicate frequency in megacycles. 

This rotary switch selects the desired frequency bAnd. 

Each band is designated with a letter of the alphabet. 

The output frequency is read on the corresponding 

scale of the tuning dial. 

A variable resistor controlling the plate voltage of the 

OSCILLATOR tube. Adjusts the RF output voltage to 

a calibrated level as indicated by the position of the 

needle at the red arrow on CARRIER LEVEL meter 

MlOl. 

This is a precision step-attenuator that varies the RF 

output signal magnitude in eights steps, from lOOK 

down to z. 5 microvolts, when the pointer of CARRIER 

LEVEL meter M 10 1 is set to the red arrow. 

A type BNC panel connector serving as the RF output 

terminal for the signal generator. Active only when 

the MASTER CONTROL switch is in the LMHF or 

V /UHF position, it facilitates connection of coaxial 

cable CG-546/U. The internal impedance of either 

signal generator is 50 ohms resistive for any position 

of the MICROVOLTS attenuator. 

This toggle switch selects audio modulation voltage. 

It turns on the internal 1000 cpa audio oscillator in 

INT position. In EXT &. OFF position it permits the 

application of external audio signals thru EXT MOD 

INPUT jack Jl09. 

This jack is a BNC type connector active only when 

the MOD switch is in EXT and OFF position. It facili

tates the connection of external audio modulating sig

nals, to the MODULATOR stage, Vl06, of the teat set. 

This variable resistor is active only in the LMHF and 

""nd V /UHF position of the MASTER CONTROL switch. 

It controls the degree of modulation of the RF teat aig-



ITEM 

lZ 

13 

14 

lS 

16 

17 

18 

PANEL DESIGNATION 

CARRIER LEVEL 
meter 

'Yo MODULATION 
meter 

TRANS KEY 
switch 

AUDIO LEVEL TO 
TRANS-DB control 

ICS INPUT 
connector 

MIG jack 

PHONE jack 

ANl6-30TRMl-Z Section I 

TABLE lll. (Continued\ 

SYMBOL 

MlOl 

MlOZ 

s 104 

ATlO 1 

Jl08 

Jl07 

Jl06 

FUNCTION 

nal for either signal generator. The panel meter o/o 
MODULATION, MlOZ, indicates the degree ofmodulc.
tion in percent. 

A panel meter having two scales. One scale has 
simply a red arrow marked SET. The other scale, 
marked LEVEL SHIFT is calibrated in the range from 
minus 6, through zero to plus 6. When the MASTER 
CONTROL switch SlOl is in TPT position, and when 
either R. F. Coupler-Detector is connected to the un
modulated output of the transmitter under teat, the 
amount of coupling is increased by the CARRIER SET 
variable capacitor (within the coupler) until the meter 
needle positions at the red arrow. When modulation 
is applied to the transmitter the degree of carrier 
level shift is indicated on the LEVEL SHIFT scale. In 
LMHF or V /UHF functions the red arrow indicates the 
proper carrier level of both signal generators. 

This panel meter has two scales. When the teat set is 
in LMHF or V/UHF function the upper scale, 0-60, 
indicates the degree of audio modulation, supplied from 
either the internal, or an external source, of the rf 
teat signal from the rf signal generators. The lower 
scale, 0 to lZO, indicates the degree of modulation of 
the rf carrier from a transmitter, when the teat set is 
in the TPT function. 

A toggle switch used only when teat set is in TPT 
function. It connects audio teat signals to ICS INPUT 
jack Jl08 and MIG jack Jl07, and acta as a remote 
closed key for the transmitter under teat. 

This continuously variable "T" audio a.ttenuator oper
ates only when the teat set is in TPT function. It is 
normally fed with 1000 cpa audio from the internal 
AUDIO OSCILLATOR via the MODULATOR stage, and 
is calibrated for a lou of from 0 to 36 db. The output 
audio signal is connected through the TRANS KEY to 
the ICS INPUT jack Jl08 and MIG jack Jl07. 0 db is 
equivalent to 3 volta when terminated in 8Z ohms. 

A four terminal panel connector, that mates with Cord 
Assembly CX-3049/TRM-1, connecting the equipment 
being tested to the teat set as follows: 
TERMINAL A - Active in TPT position of MASTER 
CONTROL switch SlOl. Returns the keying circuit of 
the transmitter under teat to ground, via the ring con
tact of the microphone plug, PJ-068, terminal of Cord 
Assembly CX-3049/TRM-1, when the TRANS KEY 
switch Sl04 is on, and the MOD switch is in INT posi
tion. It supplies modulating audio teat voltage, con
trolled by the AUDIO LEVEL TO TRANS-DB attenua
tor, to the transmitter under teat via the tip contact 
of microphone plug, PJ-068, terminal of Cord Assem
bly CX-3049/TRM-1. 
TERMINAL D- Chassis ground. 

A microphone jack active in TPT function of the teat 
set. Accepts a standard military aircraft carbon 
microphone plug, such as Plug PJ-068, including the 
transmitter control circuit. Allows the operator to 
voice modulate the transmitter, or the inter-com 
system, from the teat set. 

This closed circuit jack accepts standard headset plug, 
such as Plug PJ.OSS. Allows aural monitoring of 
audio signal input from receiver or inter-com system. 
Active in LMHF and V /UHF positions of MASTER 
CONTROL switch 5101. 

9 
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ITEM 

19 

zo 

Zl 

zz 

Z3 

Z4 

zs 

Z6 

10 

PANEL DESIGNATION 

COUPLER INPUT 
jack 

OVERMOD PRESET 
control 

TRANS OVERMOD 
indicator 

VOLT /MW METER 

DC-AC FUNCTION 
switch 

RANGE switch 

AC-DC VOLTS 
jacks 

LIGHTS OFF - ON 
switch 

AN16-30TRM 1-Z 

TABLE III. (Continued) 

SYMBOL 

.Tl03 

Rl37 

1101 

Ml03 

Sl03 

SlOZ 

.Tl04 

.Tl05 

SlOb 

FUNCTION 

This jack is active only when the teat set is operating 
in the TPT function. It provides the input connection 

for the detected rf carrier voltage from either R. F. 

Coupler-Detector CU-ZZO/TRM-1 or CU-413/TRM-l. 
Interconnecting cable CG-546/U (8'0") is used with the 
rf couplers. 

This variable resistor, active only when the teat set is 

operating in TPT function, adjusts the overmodulation 
detection and indicating circuits to function at any 
point within the range of 60 to lZO percent modulation. 

For any given setting, the TRANS OVERMOD indicator 

normally flashes only on voice modulation peaks. 
Rapid flashing or a continuous glow during voice mod

ulation indicates a degree of modulation higher than the 

percent indicated by this control. 

This indicator light is active only in the TPT function 
of the teat set; it operates in conjunction with the 
OVERMOD PRESET control Rl37 as described in item 

ZO above. 

Panel meter operative in LMHF, V /UHF and VM 
positions of the MASTER CONTROL switch. In the 
LMHF and V /UHF function of the teat set, the MILLI

WATTS scale functions to indicate the output power 
level of radio receivers connected at ICS input jack 

Jl08. In the VM function the meter indicates AC or 
DC volta as applied at the AC-DC VOLTS jacks , de
pending on the position of the meter FUNCTION switch. 

In order to obtain an actual value of volta or milliwatt& 
the meter indication must be multiplied by the factor 
indicated by the RANGE switch. The 600 VDC position 

of the RANGE switch has a factor of 100 which applies 

only to the lower VDC scale marked 0 - 6. 

This toggle switch is operative when the MASTER 
CONTROL switch is in VM position. It selects the 
circuitry required for either the DC or AC functions 
of VOLT /MW METER Ml03, depending upon ita posi

tion. 

The RANGE switch is a four position rotary type 
switch which selects multiplier circuits used in con
junction with the MILLIW ATTS, AC volta and DC volta 

measuring functions of the VOLT/MW METER Ml03. 
The first three positions, Xl,XIO, and XlOO, are mul

tiplying factors used in conjunction with the scale func

tions, MILLIWATTS, VAG and 0-3 VDC. The 600 
VDC position applies only to the VDC scale marked 

0-6. 

These tip jacks are active only when the MASTER 
CONTROL switch is in theVM function. Teat Lead 

Set CX-1331/U (4' Z") is supplied to assist in m<.>king 
general purpose teat measurements in connection 
with V AC and VDC voltmeter functions of the teat set. 

The black colored jack J105 is the negative terminal 
connected directly to the chassis of the teat set in 
both DC and AC functions. The red colored jack Jl04 

is the positive terminal for DC measurements. 

This toggle switch allows the meter and dial illumi
nation lamps to be placed on or off, at any time when 

using the teat set. 



ANl6-30TRMl-2 Sec tion I 
Paragraphs l -37 to l - 38 

l-37. ADJUSTMENT CONTROLS. 

1-38. Table IV below describes brie fly the eleven 
chassis-mounted adjustment controls for Radio Test 
Set AN/TRM-1. All of these controls are arranged 
in a group located at the rear of the chassis assembly 
of Test Set Subassembly TS-687/TRM-1. They are 
easily accessible when the test set is removed from 
its protective case. Field maintenance personnel must 
take care to avoid disturbing the locked adjustments of 

these controls. Should recalibration of any of these 
controls be indicated, procedures describing per
missible adjustments are discus sed in Section VI, 
FIELD AND F ASRON MAINTENANCE. When more 
complex alignment or adjustment is required, Over
haul and Repair Department personnei (of the Navy) 
or Depot personnel (of the Air Force) are directed 
to the detailed step-by-step procedure located 1n the 
Handbook of Overhaul Instruction for this equipment. 

TABLE IV. ADJUSTMENT CONTROLS 

ITEM CHASSIS DESIGNATION 

LMHF LEVEL SET CAL. 

z V /UHF LEVEL SET CAL. 

3 SIG GEN 'Yo MOD CAL 

4 TPT & MOD CAL 

5 o/o MOD ZERO ADJ 

6 OVER MOD SET 

7 OVERMOD CAL 

8 VM ZERO ADJ 

SYMBOL 

R 101 

Rl03 

Rll7 

Rll8 

Rll5 

Rl39 

Rl41 

R 13Z 

FUNCTION 

Effective only in the LMHF position of the MASTER 
CONTROL switch SlOl activating Signal Generator 
SG-3Z/TRM-l, this adjustment is part of an rf volt
meter circuit allowing the input to the MICROVOLTS 
step-attenuator, AT301, to be maintained a t "- standard 
reference voltage level. During recalibration, the 
signal voltage input to the step-attenuator is made 
equal to the proper value and then the LMHF LEVEL 
SET CAL. adjustment is varied until the needle of 
panel meter SET CARRIER LEVEL is positioned at 
the red arrow marked SET. 

This adjustment is effective only in the VHF /UHF 
function of the MASTER CONTROL switch activating 
Signal Generator SG-33/TRM-1. It is part of an rf 
voltmeter circuit allowing the input to the MICRO
VOLTS step-attenuator, ATZOl, to be maintained at a 
standard reference level. During recalibration, the 
signal voltage input to the step-attenuator is made 
equal to the proper referenceleveland then the V / UHF 
LEVEL SET CAL. adjustment is varied until the 
needle of panel meter SET CARRIER LEVEL is posi
tioned at the ret:! arrow marked SET. 

Calibrates the SIG GEN scale of o/o MODULATION 
meter, MlOZ, to indicate the degree of modulation of 
the rf signal output of either signal genera tor, depend
ing upon the position of the MASTER CONTROL switch 
in LMHF or VHF /UHF position. This adjustment is 
not active in TPT and VM functions of the test set. 

This adjustment is active only in the TPT function of 
the test set. It calibrates the TRANS scale of the 'l'o 
MODULATION meter Ml03 to indicate the degree of 
audio modulation of the rf carrier from the trans
mitter under test. 

Sets the o/o MOD VOLTMETER circuits to indicate zero 
on o/o MODULATION meter MlOZ. It is adjusted under 
no-signal conditions, and is active in TPT, LMHF and 
VHF / UHF functions of the MASTER CONTROL switch 
SlOl. 

Adjusts the effective sensitivity range of OVER MOD 
PRESET Rl37, panel control in the input circuit of the 
OVERMOD AMPLIFIER stage, Vl04 active only in the 
TPT function of the MASTER CONTROL switch. 

Cathode bias adjustment of the OVERMOD AMPLIFIER 
stage, Vl04. It controls the gain of the amplifier and 
thus the sensitivity of the TRANS OVERMOD indicator 
lamp IlOl. This adjustment is active only in the TPT 
function of the test set. 

Sets the VOLT / MW METER circuit to indicate no
signal zero on VOLT / MW METER, Ml03. The adjust
ment is active in the LMHF , VHF / UHF (milliw>itts), 
and also in the VM position (when the FUNCTION 
switch, Sl03 is in AC position) of the MASTER CON-
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Section I AN16-30TRM1-2 

Paragraphs 1-39 to 1-40 

ITEM CHASSIS DESIGNATION 

8 

9 AC CAL 

10 OSC FEEDBACK ADJ 

11 AUDIO LEVEL CAL 

TABLE IV. (Continued) 

SYMBOL 

Rl34 

Rl47 

R 155 

FUNCTION 

TROL switch SlOl. 

Variable shunt resistor controlling the amount of recti

fied current from the linear diode of the VOLT/MW 
METER stage, Vl03, that passes through meter Ml03, 

thus allowing the calibration of the VAC and MILLI
WATT scales. 

Adjusts the degree of feedback voltage required to sua

tain oscillations in the AUDIO OSCILLATOR, Vl05, 
stage. 

This adjustment is active only in the TPT function of 

the teat set. It adjusts the audio voltage input to the 
MODULATOR stage, Vl06, and establishes the ref
erence input voltage level to the audio attenuator 
AUDIO LEVEL to TRANS-DB. 

1-39. TECHNICAL SUMMARY. and a summary of the technical characteristics of 

Radio Teat Set AN/TRM-1. 

1-40. The following table contains reference data and 

TABLE V. TECHNICAL DATA 

a. Overall Nomenclature •••••••••••••••••••••••••••• Radio Teat Set AN/TRM-1 

b. Contract Number................................ NOaa-51-819a 

c. Contractor • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Trad Electronics Corporation 
1001 Firat Avenue, Asbury Park, N.J. 

d. Cognizant Naval Inspector........................ Inspector of Naval Material, USN 
Naval Industrial Reserve Shipyard 
Port Newark, Newark 5, New Jersey 

e. Signal Generator SG-32/TRM-1 (LMHF) 
(1) Frequency Range: • • • • • • • • • • • • • • • • • • • • • • • • 0.19 to 30 me 

(2) Frequency Banda: • • • • • • • • • • • • • • • • • • • • • • • • 5 

(3) Band Ranges: •••••••••••••••••••••••••••• Band A • 19 - • 54 me 
B .54 - 1.5 me 
C 1. 5 - 4. 0 me 
D 4. 0 - 12 me 
E 12 30 me 

(4) Frequency Dial Accuracy: • • • • • • • • • • • • • • • • • + l'Yo of indicated frequency 

(5) R F Output Voltage: •••••••••••••••••••••. Z: 5 to 100,000 microvolts across 50 ohm external 
load. Attenuator adjustable in nine separate steps -
2. 5, 5, 10, 25, 50, 100, lK, lOK, lOOK microvolts. 
(+ 10% from .19 to 12 me. + 20'Yo from 12 to 30 me) 
+"10% at all frequencies when corrected with a cali
"Eiration chart. See figure 1-5. 

(6) Modulation Capability: •••••••••••••••••••• 0 to 60'Yo from 200 to 6000 cpa 

(7) Internal Modulation: • • • • • • • • • • • • • • • • • • • • • • 1000 cpa (+ lOo/o) 

(8) External Modulation: • • • • • • • • • • • • • • • • • • • • • ZOO to 60<Hl cpa. Applicable at EXT MOD INPUT 
jack Jl09 located on the front panel. 

f. Signal Generator SG-33/TRM-1 (V/UHF) 

12 

(1) Frequency Range: .••••••••••••••••••••••• 30 to 400 megacycles 

(2) Frequency Banda: • • • • • • . • • • • • • • • • • • • • • • • • 3 
(3) Band Ranges: •••.•••••••••••••••••••••••• Band A 30 - 70 me 

B 70 - 170 me 
C 170 - 400 me 

(4) Frequency Dial Accuracy: ••••••.•••••••••• + Zo/o of indicated frequency 

(5) R. F. Output Voltage: •••••••••••.••••••••• 2. 5 to 100,000 microvolts across 50 ohm external 
load. Attenuator adjustable in nine separate stepa
z. 5, 5, 10, 25, 50, 100, lK, lOK, lOOK microvolts. 
(..:!: 10% from 30 to ZOO me • ..:!: ZO'Yo from 200 to 400 me.) 



AN16-30TRMl-Z Section I 

TABLE V. (Continued) 

(6) Modulation Capability: •••••••••••••••••••• 0 to 60% from ZOO to 6000 cpa 

(7) Internal Modulation: • • • • • • • • • • • • • • • • • • • • • • 1000 cpa ( +lOo/o) 

(8) External Modulation: • • • • • • • • • • • • • • • • • • • • • ZOO to 606n cpa. Applicable to EXT MOD INPUT 

jack Jl09 located on the front panel. 

g. Teat Set Subassembly TS-687/TRM-1 
(1) Transmitter Performance Testa 

(a) Frequency Range:..................... 190 kc to 400 me 

(b) Power Range:......................... For use only with transmitters capable of power 
output from 3 to 100 watts. 

(c) Modulation Metering:.................. 0 to 100 percent modulation (within lOo/o positive peak 
modulation) 

(d) Peak Over-modulation: 
Detector (Preset): • • • • • • • • • • • • • • • • • • • • 60 to lZO% 

(e) Audio Output Voltage 
(1) Frequency: • • • • • • • • • • • • • • • • • • • • • • • 1000 cpa (+ lO'Yo) 

(Z) Output: • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 volta rma across external 8Z ohm load (0 db) 

(3) Attenuator: • • • • • • • • • • • • • • • • • • • • • • • Output voltage continuously variable from 0 db to 
minus 36 db (.:!:. Z db) 

h. Volt/Milliwatt Meter: 
(1) Milliwatt meter 

(a) Ranges: •••••••••••••••••••••••••••••• 0-10, 0-100, 0-1000 milliwatta 

(b) Accuracy:............................ Within 5'Yo of full scale reading between ZOO - 6000 cpa 

(c) Input Impedance:...................... 300 ohms 

(Z) AC Voltmeter 
(a) Ranges: •••••••••••••••••••••••••••••• 0-3, 0-30, 0-300 volta ac 

(b) Accuracy:............................ Within 5% of full scale reading between 50 - 6000 cpa 

(c) Sensitivity:........................... 5000 ohms per volt 

(3) DC Voltmeter 
(a) Ranges: •••••••••••••••••••••••••••••• 0-3, 0-30, 0-300 and 0-600 volta de. 

(b) Accuracy: •••••••••••••••••••••••••••• Within 5% of full scale reading 

(c) Sensitivity: • • • • • • • • • • • • • • • • • • • • • • • • • • • ZO, 000 ohms per volt 

i. Power Requirements: •••••••••••••••••••••••••••• 103.5 to 1Z6. 5 volta, 50 to 1000 cycles per second, 

single phase ac. Nominal ll5 volta ac. 

k. Power Consumption Requirements:................ Approximately 60 watts at 115 volta at a power factor 

of approximately 85%. 
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Section II AN 16- 30TRM 1- Z 
Paragraphs Z-1 to Z-4 

SECTION II 

SPECIAL TEST EQUIPMENT AND SPECIAL TOOLS 

Z- l. SPECIAL TEST EQUIPMENT. 

Z-Z. No special test equipment is required for field 
maintenance of Radio Test Set AN/TRM-1. A general 
purpose multimeter having a sensitivity of ZO, 000 ohms 
per volt is required for measurements at tubes, socket 
terminals, or at test points indicated on the schematic 
diagram, figure 7-1. Multimeter TS-35Z/Uor equiva
lent is suitable for this purpose. Where the use of a 
vacuum tube voltmeter is indicated, AN type TS-375/U 

14 

or equivalent is satisfactory. 

Z-3. SPECIAL TOOLS. 

Z-4. No special tools are required in the field main
tenance of Radio Test Set AN/TRM-1. Two Allen set 
screw wrenches are supplied to use in tightening knobs, 
and in the disassembly of certain component parts. 
These wrenches are stored with the accessory units in 
the cover CW-196/TRM-1, shown in figure 1-1. 
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Paragraphs 3-1 to 3-8 

SECTION III 

PREPARATION FOR USE AND RESHIPMENT 

3-1. PREPARATION FOR USE. 

3-Z. Radio Test Set AN/TRM-1 is complete in one 
portable unit, and is ready for use upon delivery. 
No permanent or special installation procedures are 
necessary. Upon receipt of the equipment make the 
following initial inspection: 
a . Unlatch the four fasteners holding Cover CW-196/ 

TRM-1. Remov e the cover and check it8 contents for 
possible physical damage. 
b . Check the front panel of the test set for damage, 

such as cracked meter glass, broken control knobs, 
and the like . 
c. Checktheconditionof the 1 amp fuses located over 

the POWER input receptacle Jill. 
d. Before applying power to the test set place the panel 

controls in the positions indicated in the following para
graph. 

3-3. PRE-OPERATING ADJUSTMENTS. 

3-4. To prevent possible damage to the equipment, 
make the following settings of the panel controls be
fore applying power to the test set. 
a. POWER switch, Sl07, to STANDBY pos i tion. 
b. SIG GEN 'Yo MOD control, Rl54, fully counter

clockwise. 
c. RF LEVEL TO TRANS-DB control, ATlOl, fully 

counter-clockwise. 

3-5. OPERATION CHECKS, 

3-6. To determine that the equipment is in operating 
condition, perform the following checks. 
a. Followtheprocedure stated inparagraphs 3-3 and 

3-4 above. 
b. Place the controls listed below in the position indi-

cated. 
(l) FUNCTION switch, Sl07 , to STANDBY. 
(Z) RANGE switch, Sl03, to AC. 
(3) MOD switch, Sl05, to INT position. 

c. Remove power cable CX-364Z/U (8'0") from its 
storage position in the equipment cover. Insert the 
three contact connector into the POWER receptacle 
JU 1, located in the lower right corner of the front 
panel. Insert the male connector into a source of 
nominal 115 volt, 50-1000 cpa, single phase, power. 
d. With the POWER switch in STANDBY position, the 

front panel indicator lamp designated STANDBY will be 
illuminated, indicating that power is applied to the 
equipment space heater. In the event that the equip
ment has been subject to excessive humidity, the 
space heater should be left on as long as practicable 
in order to dry out condensed or absorbed moisture. 
e. Place the AC switch to POWER position. The 

STANDBY panel lamp should now extinguish and the 
POWER lamp should light. This indicates that power 
has been removed from the internal space heater and 
is applied to the test set circuitry. 
f. Allow the test set to warm up for at least 10 min
utes with the AC switch in POWER position. 
g. Place the MASTER CONTROL switch SlOl in LMHF 

position. This setting activates Signal Generator SG-
3Z/TRM-l. The pointer of the VOLT/MW METER 
should indicate zero on the MILLIWATTS scale. Make 
the following adjustments and checks. 

(1) Rotate the FREQ. control. Check that the fre
quency indicating dial rotates smoothly. Set at any 
desired frequency. 

(Z) Adjust theRF LEVELcontroluntil the pionter of 
the CARRIER LEVEL meter MlOl deflects to the red 
arrow marked SET. This setting indicates that the 
RF output voltage can be set to the proper reference 
value. "{hen the signal generator output voltage at the 
RF OU T jaci:t i s properly terminated in 50 ohms, the 
value of ouLput voitage in microvolts is indicated di
rectly by the position of the MICROVOLTS selector. 

(3) Rotate the SIG GEN % MOD control clockwise. 
The degree of audio modulation will be indicated on the 
upper scale, SIG GEN, of the% MODULATION meter. 

(4) Place the FREQ BAND switch, and then the 
MICROVOLTS control, in each detented posi t i on. 
Check that the action is smooth and the detent fir m 
for each position. Check the position of the poin ter 
knob. 
h. Turn the MASTER CONTROL switch to V /UHF 

position. Repeat for Signal Generator SG-33/TRM-1 
the same checks and adjustments outlined under sub
paragraph, g. above. 
i. Rotate the MASTER CONTROL switch to VM posi

tion; thus placing the general purpose voltmeter cir
cuits in operation. Make the following checks: 

(1) Throw the FUNCTION switch to DC position. 
(Z) Check that the pointer of the VOLT I MW METER 

Ml03 indicates zero. If necessary carefully move the 
zero adjustment located on the meter case until the 
pointer indicates zero. 

(3) Connect Test Lead Set CX-1331/U (4' Z") (stowed 
in the equipment cover) to the tip jacks, AC-DC volts, 
located at the left side of the front panel. 

(4) Place the FUNCTION switch, Sl03, to AC posi
tion, and the RANGE switch SlOZ, to Xl. 

(5) Touch the ends of the test leads to gether; make 
firm contact. The pointer of the VOLT /MW should 
indicate zero on the VAG scale. 

(6) Succeuively, switch the RANGE switch to XlO 
and XlOO positions. The meter should remain at zero 
for both these positions. 
k. Turn the MASTER CONTROL switch to TPT posi

tion. Make the following checks: 
(1) The pointer of the CARRIER LEVEL meter should 

indicate at the index marking located at the extreme 
left side of the LEVEL shift scale. If not, turn the 
zero adjustment located on the meter case until the 
pointer position is at the index line. 

(Z) The pointer of the% MODULATION panel meter 
should indicate at zero. If necessary turn the zero 
set adjustment on the meter case until the pointer posi
tions at zero. 
1. Place the toggle switch labeled LIGHTS to the ON 

position. Check that the dial lamps of the signal gen
erators and the three panel meters are illuminated. 
If it is necessary to replace a dial or meter illuminating 
lamp, refer to Section V of this handbook. 

3-7. PREPARATION FOR RESHIPMENT. 

3-8. To prepare Radio Test Set AN/TRM-1 for reship
ment proceed as follows: 
a. Remove power cable CX-364Z/U (8'0") from the 

power source outlet and from the test set. Replace 
the cable in its position in the equipment cover. 
b. Disconnect all test leads, or RF cables in use, 

and restore them to their positions in the cover. 
c. Make sure that all accessory items, such as the 

connector adapters and fixed attenuators , are fastened 
securely in their respective positions in the cover. 
These items are shown in Figure 1-1 and are itemized 
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Section III ANl6-30TRMl-2 

Paragraph 3-Sd. and e. 

in Table I of thia publication. 
d. After checking that all cables and other accessory 

items are present, and in position, replace the cover 

on the testae t . Faa ten the four pull-down type catchea. 

The equipment is now ready for normal tranait. 

lb 

e. In the event that the equipment ia being prepared 

for domestic, or foreign shipment, it must be pack

aged in accordance with existing regulation governing 

the particular method. 
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SECTION IV 

THEORY OF OPERATION 

4-1. INTRODUCTION 

4-Z. Radio Test Set AN/TRM-1 provides the neces
sary facilities to the pre-flight "on the line" deter
mination of receiver sensitivity, transmitter relative 
power output, transmitter modulation, and overall 
system operation, including the intercommunication 
facilities operating in the audio range, and antenna 
systems functioning in the frequency range from 190 kc 
to 400 me. This test set has sufficient accuracy and 
stability so that successive pre-flight checks have the 
same significance relative to a statistically obtained 
standard. 

4-3. Radio Test Set AN /TRM-1 has three principal 
functions: 
a. Transmitter Performance Testing 
b. Receiver Performance Testing 
c. DC and AC Voltmeter 

The desired function of the test set is selected by the 
position of the MASTER CONTROL switch SlOI. The 
position marked TPT selects the transmitter perform
ance test circuits. LMHF and V /UHF positions se
lect the receiver performance test circuits depending 
on the radio frequency range desired. The fourth 
position, VM, selects the AC-DC voltmeter when such 
measurements are to be made at terminals in junction 
boxes, dynamotors, and the like. 

4-4. BLOCK DIAGRAM 
(See figure 4-151 

4-5. TRANSMITTER PERFORMANCE TEST 
CIRCUITS 

4-6. In this function, the MASTER CONTROL switch 
SIOI, in TPTpositionselects two basic circuits. One 
circuit produces a test audio signal of known level 
which is to be fed into the micropone input circuit of 
the transmitter being tested as follows: 
WhentheMODswitchS105isplaced in INT position the 
1000 cps AUDIO OSCILLATOR Vl05 is energized. 
The audio signal from the oscillator is coupled into 
the MODULATOR stage Vl06 and the standardized 
output of the modulator is connected by switch section 
SlOl to the AUDIO LEVEL TO TRANS-DB attenuator 
ATIOI. Closing the TRANS KEY, Sl04, applies the 
audio signal to the micropone input circuit of the trans
mitter under test, via the ICS INPUT jack Jl08 and 
Electrical Cord Assembly CX-3049 I TRM-1. The se

.cond circuit concerned in the transmitter performance 
test function is designed ( 1) to give relative indication 
of transmitter power output, (Z) to measure the degree 
of modulation of the transmitted carrier, and (3) to 
show the relative amount of carrier level shift, De
pending upon the output frequency, one of the two es
ternal RF couplers must be used. Coupler-Detector 
CU-ZZO/TRM-1 and Coupler-Detector CU-413/TRM-1 
operating in the frequency ranges from ZOO kc to 
100 me and 100 me to 400 me respectively, are sup
plied with the test set. When the coupler is connected 
to antenna post a fraction of the unmodulated transmit
ter radio frequency output is detected. The output of 
the coupler-detector is transferred to the panel jack 
COUPLER INPUT, Jl03, with R.F. Cable Assembly 
CG-546/U(B'O"). The relative amount of rectified 
current is indicated on the CARRIER LEVEL meter 
MIO 1. The adjustable coupling in the coupler is varied 
until the meter pointer is at the red arrow marked 
SET. At this point, audio modulation (originating from 
the MODULATOR stage in the test set) may be applied 
to the transmitter. The audio frequency portion of 

the detected signal is coupled through SlOlB to the AC 
A.."\l:PLIFIER VIOlA, andviathe CATHODE FOLLOW
ER VlOlB, through switch sections SlOlC and SlOlD 
to the o/o MODULATION METER VlOZ. The de
gree of carrier modulation is indicated in percent (of 
positive peak) on the panel meter MIOZ marked o/o MO
DULATION. Peak overmodulation is indicated from 
a nominal value preset on OVER MOD PRESET con
trol R 137. The modulation peaks are amplified by 
OVERMOD AMPLIFIER Vl04, and are indicated by 
the flashing of TRANS OVERMOD lamp, UOI. 

4-7. RECEIVER PERFORMANCE TESTCIRCUITS 

4-8. When the MASTER CONTROL switch is placed 
in either LMHF or V /UHF position, the circuits of 
Radio Test Set AN/TRM-1 are switched in function to 
measure radio receiver performance prior to flight. 
Receiver performance is measured by two separate 
circuits. One circuit supplies a measured radio fre
quency signal to the antenna input circuits of the re
ceiver under test. The other circuit is connected to 
the audio output circuit of the receiver and measures 
the power output. In the LMHF position receivers 
operating in the frequency range from 190 kc to 30 me 
may be tested. 

4-9. Signal Generator SG-3Z/TRM-l supplies the rf 
testsignal to R.F.OUT jack J301. The rf output fre
quency is selected by the FREQ control C306 and the 
FREQ BAND selector S301. The RF LEVEL control 
R30 1 allows the input voltage level to the step attenua
tor MICROVOLTS, AT301, to be maintained at a stan
dard value indicated by the red arrow on CARRIER 
LEVEL meter, MlOI. The output signal is connected 
to the antenna circuit of the receiver under test by 
means of R.F. Cable Assembly CG-546/U and com
binations of accessory adapters described fully in the 
Handbood of Operation Instruction, AN16-30-TRM-l 
for this equipment. Audio modulation for the rf carrier 
signalissupplied, bywayofsectionSlOlP of the MAS
TER CONTROL switch, from the MODULATOR stage 
V 106. The audio modulating signal may originate in 
an external source or in the internal AUDIO OSCIL
LATOR Vl05, depending upon the position of the MOD 
switch Sl05. When the MOD switch is in EXT & OFF 
position, an audio signal from ZOO to 6000 cps may be 
applied to the EXT MOD INPUT jack Jl09. When the 
MOD switch is in the INT position the 1000 cps in
ternal AUDIO oscillator is activated. In either case, 
the degree of audio modulation of the rf carrier is 
varied by the SIG GEN o/o MOD control Rl54 connected 
in the MODULATOR Vl06 input circuit by sectionSIOIK 
ofthemastercontrolswitch. Theoutputofthe MODU
LATOR Vl06 is measured by the o/o MODULATION 
METER stage VIOZ, and the degree of modulation is 
indicated directly on the SIG GEN scale of the panel 
meter MIOZ marked o/o MODULATION. 

4-10. The audio power output of the receiver under test 
is connected to the test set, via the Cord Assembly 
CX'-3049/TRM-1, atlCSINPUT JlOB, pin B. There
ceiver output may be heard by plugging headset phones 
into PHONE jack Jl06. The audio signal from the re
ceiver is transferred by sections SlOlF and SlOlG of 
the master control switch to the RANGE switch SlOZ, 
and then to the milliwatt scale multipliers. From the 
multipliers, the audio signal is applied through switch 
section SlOlB to the AC AMPLIFIER VIOlA driving 
the CATHODE FOLLOWER V 10 lB. The output of the 
CATHODE FOLLOWER is measured by the VOLT/ 
MILLIWATT METER stage Vl03, and the power out-
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put of the receiver in milliwatt& is indicated as the 
product of the reading on the MILLIW A TTS scale of 
VOLT /MW meter, times the setting of the RANGE 
switch S lOZ. 

4-11. When the MASTER CONTROL switch SlOl is 
placed in VHF /UHF position, Signal Generator SG-33/ 
TRM-1 is activated and radio receivers in the frequen
cy range from 30 to 400 megacycles may be tested. 
In this position of the master c ontrol switch, the func
tion of the test set is identical with that in LMHF po
sition described in paragraphs 4-5 through 4-10 above, 
excepting the frequency range of the signal generator. 

4-lZ. Certain accessory items are used in conjunc
tion with the rf signal generators. For example, Test 
Adapter MX-165Z/TRM-lis an antenna simulator for 
.1se only with Signal Generator SG-3Z/TRM-l when sen
sitivity measurements are to be made on a receiver 
using a single-wire antenna. The use of the adaptors 
and fixed attenuators is explained fully in the Hand
book of Operation Instructions for this equipment. 
The electrical functioning of the various adapters is 
explained in paragraphs 4-58 thru 4-70 of this section. 

4-13. DC AND AC VOLTMETER CIRCUITS 

4-14. In the VM function the MASTER CONTROL 
switch SlO !selects two basic voltmeter circuits. One 
circ uit is a simple ZO , 000 ohms per volt DC voltmeter 
using no vacuum tubes. The other circuit is an AC 
vacuum tube voltmeter that uses two dual-purpose type 
tubes. 

4-15. The DC voltmeter circuit is selected by placing 
the FUNCTION switch S103 to the DC position. Test 
LeadSetCX-1331 /U (4 1 Z"), red and blac k, is connec
ted to the correspondingly colored jacks marked AC
DC VOLTS; J l 04 and Jl05 respec tively. JlOS is the 
negative terminal and it is connected directly to the 
instrument case, i . e., grounded. The positive ter
minal, Jl04, connects through switch section SlOlF, 
andtheFUNCTIONswitchS103totheDC SCALE MUL
TIPLIERS. In the DC function VOLT / MW METER 
M 103 is connected by switch section S 10 lH directly to 
the multiplying resistors. The DC voltage indicated 
is the product of the 0-3 VDC scale timee the multiple 
indicated by the RANGE switch SlOZ. The 0-6 VDC 
scale is read only when the RANGE switch is in 600 
VDC position. 

4- 16. The AC vacuum tube voltmeter circuit is selec
ted by placing the FUNCTION switch S103 to the AC 
position. This action connects the panel jack Jl04 
(jack Jl05 remains grounded to the case) through switch 
sections SlOlF andSlOlG, tothe AC SCALE MULTI
PLIERS. The ac voltage is then applied, via switch 
section SlOlB, to the AC AMPLIFIER, VIOlA, and 
CATHODE FOLLOWER VlOlB stages. The output 
voltage of the cathode follower is measured by the 
VOLT/MILLIWATT METER stage Vl03. The voltage 
is indicated on the 0-3 VAC scale of METER M103, 
connected through FUNCTION switch S103, and switch 
sectionS 10 lH. The actual value of the measured volt
age is the product of the direct scale reading times the 
factor indicated by the RANGE switch S10Z. 

4-17. ANALYSIS OF TRANSMITTER PER
FORMANCE TESTING CIRCUITS 
(See figur e 4- 10) 

4-18. GENERAL - The transmitter performance test 
circuits and tubes, excepting the RF coupler - detec
tors, are located in the Test Set TS-687 /TRM-1 chas
sis and panel assembly. These circuits are activated 
in this function by the switching accomplished when 
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Figure 4-7. R.F. Coupler-Detector CU~ZZO/TRM-1, 

Schema tic Diagram 
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I 

Coupler-Detector CU-413/TRM-1, 
Schematic Diagram 

placing the MASTER CONTROL switch SIOl in the 

TPT position. There are two separate test circuit. 

used in this function. One circuit supplies an audio 

signal of known level to the voice circuits of the trans~ 

mitter under teet (via Electrical Cord Assembly CX-

3049 /TRM-1 connected at ICS INPUT jack Jl08). It 

uses the AUDIO OSCILLATOR TUBE -1105, a dual tri

ode JAN type 5814, in a Wien bridge type eire uit. The 

audio output is fixed at 1000 cps. The audio test signal 

is amplified by the MODULATOR stage Vl06, using 

a type 6005 power perttode tube. This stage furnishes 

audio input voltage to a calibrated "T" variable atten~ 

uator, AUDIO LEVEL TO TRANS-DB. The output 

level of the attenuator is indicated dire ctly on the front 

panel scale. The other transmitter test circuit re

ceives a sampleofthe outputof the transmitter as de

modulated by the R.F. Coupler-Detector CU- ZZO/ 

TRM-1 or CU-413/TRM-1, whichever one is being 

used. This circuit contains the AMPLIFIER-CATHODE 

SIOIF 
VIUHF LMHF 

FOLLOWER stages VIOl, dual triode type 5814. The 

output volta.ge of the cathode follower is measured and 

indicated as percentage of modula.tion by the MODU

LATION VOLTMETER stage V lOZ. A dual diode tube 

57Z6 is used in the voltmeter circuit. The output of 

the ca.thode follower portion of VIOl is monitored for 

overmodulation peaks by the OVER-MOD AMPLIFIER, 

V 104, which uses a type 6A U6 W A tube operating a neon 

glow lamp to provide visual indication of overmodula

tion. 

4-19. UNMODULATED CARRIER DETECTION 

CIRCUIT 

4-ZO. When the tip of RF COUPLER-DETECTOR CU

ZZO/TRM-1 is contacted to the antenna post (with the 

antenna connected) of the transmitter being tested, the 

unmodulated carrier RF voltage appearing at that point 

is coupled through the variable conical capacitor CAR

RIER SET to a shunt crystal diode detector circuit 

within the probe. 
CAUTION 

Always set the variable conical capacitor for 

minimum capacitance before using either 

R F Coupler -Detector CU-ZZO/TRM-1 or 

CU-413/TRM-1. 

The crystal diode is a type JANINIZ6. The probe ca

pacitors C401 and C40Z, resistors R401 and R402, 

formalowpass filtercircuitthat removes the rf com

ponent of the carrier. With no modulation of the car

rier the output of the coupler-detector is a de vol

tage proportional to the peak of the carrier rf voltage. 

The de output voltage is connected at the COUPLER 

INPUT jack, Jl03. Capacitor C 101 by-panes any re

sidual radio frequency component that may ex1st at 

Jl03. The de signal voltage from the coupler is divided 

across series resistors RlOZ and Rl04. Rl04 is the 

shunt resistor for the CARRIER LEVEL METER, 

MlOl. In this arrangement meter MlOl is connected 

as a peak reading voltmeter. In operation, the CAR

RIER SET capacitor of the coupler is adjusted until 

the pointer of CARRIER LEVEL METER indicates at 

the red arrow marked SET. The peak voltage of the 

sample of the rf carrier is then maintained a~ a stan

dard level suitable for test. After the carrter level 

has been standardized, a modulating audio signal. of 

known level is applied. from the test set, to the m

put circuit of the transmitter. 

4-Zl. TRANSMITTING MODULATING CIRCUIT 

VOLT/MW METER 
VIOl ~---. 
1!728 

NOTE I : 

I. UNLESS OTHERWISE SHOWN: 
RESisTORI AilE IN OHMS, 
CAPACITORS ARE IN UUF. 

2. SIOII, SIOIC, SIOIF, SIOII AND SIOIH 
REPRESENT MASTER CONTROL 
SWITCH ANO AilE SHOWN IN 
LMHF POSITION. 

Fig ure 4-9. Milliwatt Meter, Simplified Schem'ltic Diagram 
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- - -

NOTES: 
I. Ultf..&:SS OTHERWISE SHOWN: 

"UISTO"e A"& Ill 001118, 
CAPACITOR& Altll IN UUF. 

Z. SlOt .. ltRPitiBENTS MASTU 
CONTROL SWITCH AND IS 
SHOWN Ill LMHP' POSITION. 

Figure 4-11. Audio Oscillator, Simplified Schematic 
Diagram 

4-ZZ. The tran•mitter modulating sign"l of the test 

set is originated by placing the MOD switch S105 to the 

INT position, thus activating the internal AUDIO OS

CILLATOR stage Vl05. (See figure 4-11.) The 1000 

cps signal from the audio oscillator is coupled through 

the blocking capacitor Cll5, and appears across the 

resistors Rl53, and Rl55 AUDIO LEVEL CAL, con

nected in series by switch section S101J. The AUDIO 

LEVEL CAL adjustment, located behind the front 

panel, is the gain control for the MODULATOR stage, 

V 106. It is used to adjust the 0 db reference voltage 

at attenuator AT 101. The arm of AUDIO LEVEL CAL, 

R155, connects through switch section Sl01K to the 

Jlrid, pin7, of thetype6005MODULATOR tube, Vl06, 

operating as a tride audio amplifier. Cathode bias 

is furnished by the combination of resistor R 156 and 

electrolytic capacitor C 118. The screen, pin 6, and 

the plate, pin 5, are connected directly together and 

supplied voltage through the impedance of the primary 

winding of the modulation transformer TlOl. The 

modulating signal output appears across the secon

dary winding, 3 and 4, of the Tl01 and is applied to 

AUDIO LEVEL TO TRANS-DB attenuator ATlOl, 

through switch section S10 lL. The AUDIO LEVEL TO 

TRANS-DB attenuator is designed to operate into an 

8Z ohm load external to the test set. It attenuates the 

modulatinJl signal from a value of 0 db down to minus 

36 db. 0 db is equal to 3 volts rms. The modu

lating audio signal i• connected through one section of 

RAIIK 
SIOZA 

Q AC 
0 

VM 

SIOI,. 

SIOI 

VM 

NOTES: 
L UNL,SS OTH,RWIS' SHOWN: 

R'SISTORII AR' IN OHMS. 
CAPACITORS AR' Ill UU ... 

the TRANS KEY switch Sl04, in the "ON" position, 

to pin C of the ICS INPUT jack Jl08. Connection is 

made to the transmitter by means of Electrical Cord 

Auembly CX-3049 I TRM-1. (See figure 1-1). The 

TRANS KEY switch S 104 is used to close the keying 

circuit of the transmitter, simulating the action of the 

military microphone "ON" button. A military type 

microphone may be plug~ed into jack J 107 marked MIC 

and the transmitter controlled in that manner. How

ever, the normal procedure is to use the TRANS KEY 

of the test set. The AUDIO LEVEL TO TRANS-DB 

control is adjusted for the desired input voltage level 

tc:. the transmitter. 

4-Z3. MODULATION DETECTION AND AMPLI

FICATION CIRCUITS 

4-Z4. The audio modulation envelope contained in the 

transmitted rf carrier is demodulated by the detector 

circuit in the coupler, and appear& across the series 

resistors RlOZ and R104. The envelope is super -im

posed on the de voltage proportional to the unmodulated 

rf carrier. The 1000 cps modulating voltage frequency 

is too high for the meter CARRIER LEVEL METER 

M10 1 to follow. The meter therefore indicates the 

average amplitude of the 1000 cycle signal voltage. If 

the detected modulation envelope is symmetrical, the 

pointer of the CARRIER LEVEL meter will remain at 

OontheLEVELSHIFT scale. The degree of nonsym

metrical distortion is indicated by the dieplacement of 

the meter pointer on the LEVEL SHIFT scale. The 

detected audio signal envelope is coupled from resie

tor RlOZ through switch section SlOlB. and blocking 

capacitor C lOZ to the grid circuit of the linear AMPLI

FIZ;R triode portion ofVlOl, theAMPLll'IER-CATH

ODE FOLLOWEll stage. The grid is returned to 

ground by resistor Rl05. Cathode bias is furnished by 

reeistor R106. The amplified envelope signal across 

the plate load resistor R107 is coupled via capacitor 

C 103 to the grid of the CATHODE FOLLOWER triode 

section of VlOl. The cathode follower serves to ef

ficiently couple the high impedance output of the linear 

amplifier portion of V 10 1 to the relatively low impe

dance of the modulation metering circuits that follow. 

The grid, pin 7, is returned to ground through resis

tors Rl09 and RllO. The envelope audio signal out

putvoltageofthe CATHODE FOLLOWER is developed 

across resistors RllO and Rl08 (pin 8) and connected 

+ 

VM 

SIOIH 

~104 

t 0'7+'-----ovM 
AC DC 

2. SIOIII, SIOIC, SIOI,., SIOIG .U.0 SIOIH MPR'S'NT 

MAST'II CONTROL SWITCH AND ARE 

VOLTS 
MW 

Ml03 

SHOWN Ill YM POSITION, 

VOLTS 

~JIOII 

Figure 4-lZ. A-C Voltmeter, Simplified Schematic Diagram 
Z3 
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through switch sections SlOlC and SlOlD to the junc
tion of coupling capacitors C 109 and C 104 of the o/o 
MODULATION METER tube VlOZ, and to the OVER
MOD AMPLIFIER Vl04 stage respectively. 

4-ZS. PERCENT MODULATION METERING CIRCUIT 

4-Z.6. The modulation envelope voltage coupled by 
Cl04, is divided across resistors RllZ and Rll3. 
From their junction, the voltage is connected to the 
plate, pin 7, of one diode section of the dual diode tube 
VlOZ. This diode, in conjunction with resistor Rll6 
and capacitor Cl05 in the cathode circuit, forms a 
peak reading voltmeter eire uit. The rectified de volt
age appearing across the variable shunt resistance 
Rll8, TPT o/o MOD CAL, causes a current to flow 
through the o/o MODULATION meter MlOZ such that 
when the peak of the modulation envelope is equal to 
twice the no-modulation carrier voltage, the meter 
(MlOZ.) indicates lOOo/o modulation. The other diode 
section of VlOZ, pins Z and 5, is used in conjunction 
with the internal adjustment, o/o MOD ZERO ADJ, to 
balance out the no-signal current flowing through the 
fe MODULATION meter M lOZ. 

4-Z7. OVER-MODULATION INDICATOR CIRCUIT 

4-Z8. The modulation envelope signal output voltage 
of the CATHODE FOLLOWER VIOl developed across 
resistors Rl08, RllO, is coupled, via capacitor C 109 
andthevoltagedividingnetworkR136, Rl37, R138 and 
R139, to the OVER-MOD AMPL tube Vl04. The cir
cuitofV104is arranged so that OVER-MOD neon lamp no 1 flashes whenever the positive modulation voltage 
peaks from the transmitter exceed any value in the 
range from 60 to lZO percent previously set on the 
OVER-MOD PRESET control Rl37. When the am
plified signal output of Vl04 developed across Rl4Z 
plate load resistor exceeds approximately 50 volts, 
the OVER-MOD neon lamp no 1 fires. The OVER
MOD PRESET panel control is adjusted to follow the 
percentage of modulation calibrated on the fe MODU
LATION meter MlOZ. With a signal indicating 60fo 
modulation on MlOZ and with R137 OVER-MOD PRE
SET turned fully counter-clockwise to its 60o/o (most 
sensitive) position, the gain control OVER-MOD CAL 
Rl41 is set at the point where the OVER-MOD neon 
lamp begins to glow. Then, with a signal indication 
of lZO percent on MlOZ the OVER-MOD PRESET is 
turned clockwise to lZO percent position and the OVER
MOD SET adjustment R 139 is set to the point where the 
OVER-MOD lamp no 1 again begins to glow. The re
sistance value of Rl38 plus Rl39 should then equal the 
total resistance of R 13 7. R 139 is set at the factory 
and rarely will require readjustment. When the neon 
lamp no 1 is changed, or to compensate for its aging, 
adjustR141 OVER-MOD CAL with Rl37 set at 60 per
cent as described above. 

JI04 
+ 

&CDC 
VOLTS 

~101 

VM VM 

NOTE YOLTI 
SIOIP' AND SIOIH ltEPRI.BDIT 1M 
MAlTER CONTROL SWITCH 111101 
ANO ARE SHOWN IN 
VM PO&ITION. 
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4-13. D-C Voltmeter, Simplified Schematic Diagram 

Z4 

4-Z9. SIGNAL GENERATOR SG-3Z/TRM-l 
CIRCUIT ANALYSIS 
(See figure 4-1) 

4-30. GENERAL- Signal Generator SG-3Z/TRM-lis 
a plug-in unit covering low, medium, and high fre
quencies (LMHF) between 190 kc and 30 me. It is ac
tive only when the MASTER CONTROL switch SlO 1 is 
in the LMHF position. The frequency range is covered 
in five bands (A through E), anyone of which may be 
selected by the FREQ BAND switch located on the front 
panel. Within each band the frequency is varied with 
a straight line f requency capacitor, C306. The fre
quency generated is indicated directly on the dial scale 
which is geared to the variable capacitor. The RF 
output voltage is variable by means of the MICRO
VOLTS attenuator AT30 1 in nine separate positions 
ranging from 100,000 down to z. 5 microvolts. The 
RF output is available at the R.F. OUT jack J301. 
The calibrated MICROVOLTS scale markings on the 
front panel apply only when the output at jack J301 is 
terminated in 50 ohms. The RF output may be either 
modulated or unmodulated. Internal modulation of 
1000 cps is available, and is variable in degree. Ex
ternal modulation may be applied at panel jack Jl09, 
markedEXT MOD INPUT. The signal generator cir
cuits are contained in a rugged aluminum casting that 
increases the mechanical and thermahtability of the 
unit, as well as minimizing radio frequency radiation. 
The circuits consist of a variable radio frequency os
cillator and a buffer amplifier supplying a step-at
tenuator with RF voltage. The RF level at the input 
side of the attenuator is measured by a crystal diode 
metering circuit, and indicated on a panel meter. 
Audio modulation is applied to the buffer stage. The 
percent of modulation is indicated on a separate meter. 
The indicating and modulation circuits are located in 
Test Set Subauembly TS-687/TRM-1 external to the 
signal generator . Complete description of the indi
vidual circuitfollows in paragraphs 4-31 through 4-37 
below. Accessory items for use with the signal gener
ator are d&scribed in paragraph 4-58 thru 4-68 of this 
section. 

4-31. OSCILLATOR CIRCUIT 

4-3Z. The oscillator circuit is completely enclosed 
in the cast aluminum shield housing the RF circuits. 
The OSCILLATOR tube V301 and the tuned circuits are 
located on the left side of the signal generator unit 
(See figure 5-4). A removable cover permits access 
to the tube and adjustments. The oscillator uses a 
JAN type 6AU6WA tube connected in Hartley type cir
cuit with adjustable iron core inductances (L30 1 through 
L305), and trimmer capacitors (C301 through C305). 

4-33. The desired frequency band (A through E) is se
lectedbythe FREQ BAND switch S301. It selects the 
applicable "inductance- capacitance" combination. 
When the switch is rotated from the lowest frequency 
band (A) to the higher frequency determining combina
tions, the lower frequency L-C combinations are short 
circuited at the frequency range selected. For the 
purposeofexplanationthe FREQ BAND switch S301 is 
positioned at band A. The parallel combination of re
sistor R305 and capacitoT C311 provides a grid leak 
bias for the tube, and is returned to de ground through 
tuningcoil L301. L301 is adjusted to the proper fre
quency range by trimmer capacitor C 301, and a vari
able powdered iron core. Resistor R303 functions to 
stabilize the oscillator by isolating the tuning circuit 
from the tube. Plate (pins 5 and 6) voltage is obtained 
from the regulated plus 150 volt source (V 108) in the 
power supply, via pin l of plug P30Z. The supply volt
age is divided across fixed resistor R30Z and the RF 
LEVELcontrolR30l(located on the front panel). The 
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RF LEVEL control varies the actual plate voltage of 

the oscillator stage, thus controlling the RF output 

of the signal generator. The combination of capaci

tor C309, choke L306, and capacitor C308, forms an 

RF filter network that prevents the appearance of radio 

frequency outside of the shielded enclosure. C307 is 

a feed thru type bypass capacitor located in the wall of 

the aluminum shield. The heater voltage for the tube, 

supplied through pin 4 of plug P30Z, is bypassed for 

RF by capacitor C314, and similarly filtered by the 

networkofcapacitor C313, Choke L307, and feed thru 

capacitor C31Z. The RF output signal is coupled from 

the OSCILLATOR, V301, to the succeeding RF AM

PLIFIER, V30Zvia capacitor C319. The valueofthis 

capacitor (ZUUF) is as small a• possible consistent 

with adequate driving voltage for the RF AMPLIFIER. 

This minimum value of capacitance iBolates the OS

CILLATORfrom load variations caused by modulating 

the RF AMPLIFIER tube. 

4-34. RF AMPLIFER CIRCUIT ANALYSIS - An un

tuned RF amplifier circuit, using a pentode tube type 

6ANSW A, V30Z, is placed between the OSCILLATOR 

stage, V301, and the output step-attenuator AT301. 

This stage serves to isolate the OSCILLATOR stage 

from effects of output loading, and to introduce am

plitude modulation of the RF signal. The RF AMPLI

FIER tube i•located in the right side of the cast alumi

num shield inclosure. A removable cover permits 

access to the tube. 
CAUTION 

In order to maintain radio frequency radiation 

at its minimum always replace all machine 

screw• in the cover of the signal generator 

main casting. Tighten the screw• firmly; 

be careful not to overtighten and strip threads. 

4-35. The RF signal from the OSCILLATOR, V301, 

is applied to the control grid, pin 1, of the amplifier. 

The grid is returned to ground through resistor R309. 

Bias for this Btage iB obtained by the voltage drop a

cross the cathode (pin Z) resistor R311. The cathode 

i• bypassed to ground for RF by capacitor C3Z8, and 

LMHFY 

TOSCRIEIEN__j 
YJOZ,PINS 

TO 1'1114, 
P30ZIJIOZI 
SEI Fle.4·1 

for audio frequencies by capacitor, C3Z7. A low-pass 

filter network composed of capacitors C317, C3ZO, 

and the r£ choke L308, located in a separate shielded 

compartment in the casting, prevents the appearance 

of strayRF external to the shield. The amplified RF 

signal voltage is developed across the impedance of 

the RF choke, L310, at the plate (pin 5) of the tube, 

and is coupled via capacitor C3Z3, and the small in

ductance of L309, to resistor R31Z and step-attenuator 

AT301, forming the output load circuit for the ampli

fier stage. In order to set and maintain the input sig

nal at a standard level, the RF voltage input to the 

step-attenuator is measured by a peak voltmeter cir

cuit connected at the junction of inductance L309 and 

load resistor R31Z. The voltmeter circuit consists 

of crystal rectifier CR301, type IN1Z6, and the low 

pass filter network composed of capacitors C3Zl, 

C3Z4, C315 and resistors R307 and R308, This net

work prevents the appearance of stray RF voltages 

external to the shield casting. The external de cir

cuit is continued to ground through the LMHF LEVEL 

SET CAL adjustment, RlOl, shunting the CARRIER 

LEVEL METERM101. Rl01 is adjusted so that when 

the RF output voltage at jack J303 is correctly indi

cated (in microvolts), by the position of the pointer of 

the step-attenuator, the pointer of meter MlOl indi

cates at the red arrow marked SET. Audio modulation 

for the RF signal output of Signal Generator SG-3Z/ 

TRM-lisfurnishedbythe MODULATOR stage, Vl06, 

located in Test Set TS-687/TRM-1. The modulator 

superimposes the audio voltage on the de voltage sup

plied to the screen circuit of the RF AMPLIFIER, via 

pin 6, of plug P30Z. After pauing through the RF 

filternetworkcomposedof capacitors C316, C3ZZ and 

resistor R306, the modulating voltage appears acros• 

the screen resistor R310 and is injected into the tube, 

resulting in the desired amplitude modulation of the 

RF signal output. 

4-36. MODULATOR AND MODULATION VOLT

METER CIRCUIT 
(See figure 4-1) 

POWER SUPPLY 

NOTES 

I. UNLESS OTHERWISE SHOWN: 
RESISTOIIII ARE Ill OHMS, 
CAPACITORS ARE Ill UUF. 

STA_,

/ 
I 
\ 

" 
1103 lllel 
NElli 1.4K 

FIOZ ZZW 

Z. SIOIM, SIOIN AND SIOIP REPRESENT 
MASTER CONTROL SWITCH AND ARE 
SHOWN IN FULLY COUNTERCLOCKWISE 
I'OSinOII. 

Figure 4-14. Power Supply, Simplified Schematic Diagram 
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4-37. The modulating and modulation metering cir
cuits contained in the Test Set Subassembly TS-687/ 
TRM-1 chassis, are switched to the signal generator 
modulating function when the MASTER CONTROL 
switch, SlOl, is placed in either LMHF or V/UHF po
sitions. The MODULATOR tube, Vl06, is a type 6005 
triode operated in a class "A" audio amplifier circuit. 
It amplifies the audio signal from either the internal 
AUDIO OSCILLATOR stage Vl05, when the MOD switch 
is in INT position or from an external source of audio 
(200to 6000cps)appliedatpanel jack Jl09, EXT MOD 
INPUT, when the MOD switch is placed at EXT & OFF 
position. The audiooutputvoltage is fed to the modu
lation transformer, TlO 1, where it is superimposed 
on the de supply voltage for the screen circuit of the 
RF AMPLIFIER V30Z of Signal Generator SG-32 (via 
pin 6 of plug P302), or to the plate circuit of the OS
CILLATOR tube of Signal Generator SG-33/TRM-1 
(via pin 6 of plug P20 1), depending on the position of 
the MASTER CONTROL switch SlOl. The degree of 
modulation of the RF output of either Signal Generator 
SG-32/TRM-1 or SG-33/TRM-1 is variable by the 
panel control SIGNAL GEN 'Ya MOD, and is measured 
by the MODULATION VOLTMETER stage Vl02, a 
double-diode type 5726. The panel meter Ml02, 'Ya 
MODULATION, indicates the degree of modulation in 
percent. 

4-38. The audio modulating voltage appears across 
the SIG GEN % MOD variable resistor, Rl54, con
trolling the amplitude of the input signal to the grid, 
pin 7, of the MODULATOR tube, Vl06. Bias voltage 
for the tube is furnished by the voltage drop across 
the cathode resistor R 156 bypassed to ground for audio 
frequencies "~Vi th capacitor C 118. The amplified modu
lating signal is developed across the primary winding 
(terminals 1 and 2) of the modulation transformer 
TlOl, and coupled to the secondary winding (terminals 
3 and 4) which passes the de current to the screen (pin 
6) of the RF AMPLIFIER, V302, of Signal Generator 
SG-32/TRM-1 (inLMHF position of the MASTER CON
TROL switch), or to the plate (pins 3 & 4) of the OS
CILLATORtubeV20l(inV/UHFposition). The modu
lating voltage is thus superimposed on the supply volt
age of these circuits, resulting in the modulation of 
the RF signal output of the generators. The output 
audio voltage of the MODULATOR stage, Vl06, is 
measured by theMODULA'IIION VOLTMETER, V102, 
circuit at the secondary (terminal 4) of the modulation 
transformer TlOl. The modulating voltage is divided 
across the series network of resistor Rill, capaci
tor Cl04 and resistors Rll2 and Rll3. The voltage 
drop across Rll3 is rectified by one diode section 
(pins 7 and 1) of tube Vl02. The rectified voltage ap
pearing across the diode load resistors R 116 and R 117 
is proportional to the peak of the modulating audio volt
age, due to the time constant of capacitor C 105. 
Panel meter Ml02, 'Ya MODULATION is shunted by the 
variable resistor SIGGEN% MOD CAL which calibrates 
it to indicate the degree of modulation of the RF out
put of the signal generator, directly in percent. The 
0-60 SIG GEN scale applies in this function of meter 
Ml02. The second diode portion of Vl02 (pins 2 and 
5) is connected inversely, through the variable resis
tance Rll5 'Ya MOD ZERO ADJ, to the junction of re
sistors R 116 and R 117. This diode connection serves 
to cancel out the residual no-signal current through 
the rectifying section of Vl02 (pins 7 and 1) thus af
fording a convenient method of zeroing the o/a MOD 
meter Ml02. 

4-39. STEP ATTENUATOR CIRCUIT 
(See figure 7 -1) 

4-40. The RF output voltage of both Signal Generator 
SG-32/TRM-1, andSG-33/TRM-1 is controlled by 
means of separate precision-built step-attenuators. 
These controls, reference symbols AT301 in SG-32/ 

Paragraphs 4- 37 to 4-43 

TRM-1, and ATZOl in SG-33/TRM-1, are marked 
MICROVOLTS on the front pane 1 of each signal gener
ator. Since the two step-attenuators are similar in 
construction the following description applies to either, 
exceptwhere specifically noted. A scale on the front 
panel of each signal generator shows nine indexed 
position values of lOOK, lOK, lK, 100, 50 , Z5, 10, 5, 
and z. 5 microvolts. The step-attenuator incorporate s 
an unbalanced ladder network composed of seventeen 
miniature, high-stability, deposited-<:arbon resistors. 
An aluminum die-casting houses the networ k. Indi
vidual resistors are located in cavities proportioned 
to minimize residual reactance effect at high frequen
cies. Input RF voltage from the signal generator 
proper is fed to the attenuator through a detachable co
axial cable. The useful output voltage from the R. F. 
OUTpaneljack(atype BNC connector) is always based 
on terminating this jack in a resistance equal to its 
internal impedance of 50 ohms. The internal impedance 
of the R.F. OUT connector is constant at 50 ohms for 
any step of the attenuator. To obtain an accurate out
put voltage the RF LEVEL panel control must be ad
justed so that the needle of the C.'\.RRIER LEVEL meter 
MlOl indicates at the red line marked SET. Under 
these conditions the voltage appearing across the ex
ternal SO ohm load resistance will be that indicated on 
the panel scale by the pointer of the MICROVOLTS con
trol. Details of the voltmeter CARRIER LEVEL cir
cuits are given in paragraphs 4-29 and 4-41 of this 
section describing the theory of operation of Signal 
Generators SG-32/TRM-1 and SG-33/TRM-1. 

4-41. SIGNAL GENERATOR SG-33/TRM-lCIRCUIT 
ANALYSIS 
(See figure 4-Z) 

4-42. GENERAL - Signal Generator SG- 33/TRM-1 
covers the frequency range between 30 me and 400 me 
(V /UHF) in three bands - A, B, and C. It is a plug
in type unit, active only in the V /UHF position of MAS
TER CONTROL switch SlO 1. Within each band the fre
quency is varied with a straight-line frequency capaci
tor, C214. The frequency generated is indicated di
rectly on the dial scale which is geared to the tuning 
capacitor. The output voltage at the R.F. OUT jack 
J202, is variable by means of the MICROVOLTS step
attenuator, AT301, in nine separate positions ranging 
from 100,000 down to z. 5 microvolts. The internal 
impedance of the signal generator at J20Z, RF OUT, 
is 50 ohms. The MICROVOLT scale markings on the 
front panel apply only when the output is terminated 
in 50 ohms. The RF output signal may be modulated 
or unmodulated. Internal modulation of 1000 cps is 
available, and is variable in degree. External modu
lation can be applied at the panel jack Jl09, marked 
EXT MOD INPUT, in Test Set TS-687 /TRM-1. The 
RF circuit of the signal generator is contained in a 
rugged aluminum casting. This type of construction 
adds to the required mechanical and thermal stability 
of the unit as well as minimizing radio frequency leak
age. The circuit consists of a variable frequency os
cillator whose metered output voltage is supplied to 
the step-attenuator AT201. The input signal level to 
the step-attenuator is standardized by maintaining 
the needle of the CARRIER LEVEL meter MlO 1, at 
the red arrow marked SET. Audio modulating voltage 
is applied to the plate of the OSCILLATOR tube, V20 1. 
The degree of modulation is indicated on the panel 
meter o/aMODULATION, Ml02. The indicating meters 
and modulation circuits are located in the Test Set 
TS-687/TRM-1 external to the signalgenerator. A 
complete description of the individual circuit follows 
in paragraphs 4-43 and 4-44 below. Accessory items 
for use with the signal generator are described in 
paragraphs 4-58 through 4-68 of this section. 

4-43. OSCILL~TORCIRCUIT- The rfoscillator stage 
of Signal Generator SG-33/TRM-1 is completely en-
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closed in the cast aluminum shield. The OSCILLATOR 
tube VZO 1 and the tuned circuits are located in the main 
cavity of the casting (See figure 5.5) and are acces
sible through the removable cover located on the right 
side of the signal generator. The oscillator uses a 
type 6F4 tube in an ultra-audion circuit using induc
tances (LZ06, LZ08, and LZIO). 

4-44. The desired frequency band (A, B or C) is se
lected by the FREQ BAND switch SZO 1. This switch 
selects the applicable inductance to be tuned by the 
main tuning capacitor, CZ14, that is used for all bands. 
For the purpose of explanation the FREQ BAND switt:h, 
SZOZ, is positioned at band "A" (30 to 70 me). Opera
ting grid leak bias is furnished by grid resistor RZ05, 
and stray capacitance to ground. Rf feedback voltage 
from the plate circuit (pins 3 and 4) is fed back to the 
grid, pin z, via capacitor CZ15, which also prevents 
the plate de voltage from appearing at the grid. Ca
pacitor CZ19 and crystal diode CRZOZ combine to re
duce the effect of incidental frequency-modulation. 
Plate voltage , originating in the regulated+ 150 sup
ply, and coming from the secondary winding (terminals 
3 and 4) of the modulation transformer via switch sec
tion SIOIP, enters the signal generator on pin 6 of 
plugPZOl. The variable resistor RZOl, RF LEVEL, 
is a panel control varying the plate voltage reaching 
the oscillator tube and therefore the rf voltage output 
of the signal generator. In order to minimize rf leak
age from the oscillator compartment, the filament and 
plate voltage leads entering the casting are well fil
tered of rf energy by composite low-pass filter as
semblies (See figure 4-Z). Filter network ZZO 1 is used 
in ihe plate circuit wiring. Resistor RZ04 is the plate 
load resistor. Capacitor CZ16 is feed through type rf 
bypass capacitor located near the tube socket. The 
cathode, pin 7, is returned directly to ground. The 
filament circuit is grounded at pin 6 of the socket. 
The 6. 3 volts ac is applied at pin 1; this side of the 
filament is maintained at rf ground potential with by
pass capacitor CZ17. The output energy of the oscil
lator developed in the tank circuit, composed of in
ductance LZlO and tuning capacitor CZ14, is coupled 
by a secondary winding LZ09, to a section of coaxial 
transmission line terminating at the output end in the 
step-attenuator ATZOl. The input end of the coaxial 
transmission line and coupling coil LZlO are terminated 
inRZZ4 preventing the formation of excessive standing
waves. The level of the rf voltage input to the step at
tenuator is measured by a voltmeter circuit consisting 
ot the crystal diode CRZO 1 and the CARRIER LEVEL 
meter MlO 1. The rectified voltage is filtered of radio 
frequency by capacitor CZ13 and the composite filter 
assembly ZZ03. The resulting de voltage, propor
tional to the peak amplitude of the rf signal, passes 
through pin 3 of plug PZO 1 to the calibrating variable 
resistance Rl03, V /UHF LEVEL SET CAL shunting 
the CARRIER LEVEL meter MlOl. The meter is 
calibrated so that the needle points at the red arrow 
marked SET when the MICROVOLTS attenuator ATZO 1 
indicates the correct rma value of output voltage. The 
output rf voltage aa indicated by the pointer of A TZO 1 
is accurate only when the step attenuator is terminated 
in 50 ohms at panel jack JZOZ, RF OUT. 

4-45. MILLIWATT METER CIRCUIT ANALYSIS 
(See figure 4-9) 

4-46. The milliwatt meter circuit is actwe in LMHF 
and V /UHF positions of MASTER CONTROL switch 
SIOI. The circuit, located in Test Set Subassembly 
TS-687 /TRM-1, is calibrated to indicate receiver out
put power baaed on an input impedance of 300 ohms. 
This value of impedance is the result of the parallel 
combination of 600 ohms resistance contained within 
CordAssemblyCX-3049/TRM-1 (See figure 6-7), and 

Z8 

600 ohms resistance located in the test set. There
fore, CordAssemblyCX-3049/TRM-1 must always be 
used when making receiver output power measure
ments. The load resistors contained in the cord, and 
in the test set are placed across closed circuit type 
jacks, (PHONE). The insertion of a headset plug in
to the jack opens the r esistor circuit and substitutes 
the impedance of the headset (600 ohms). The milli
watt meter circuitis actually an electronic voltmeter 
which measures power in terms of the voltage appear
ing across 300 ohms load resistance. Two electron 
tubes are used: the AMPLIFER CATHODE FOL
LOWER, VIOl, and the VOLT/MW METER, Vl03. 
Receiver power output is indicated by the VOLT/MW 
METER, Ml03, located on the left side of the front 
panel. Meterrangesof 0-10, 0-100, and 0-1000 mil
liwatt& are selected by the RANGE switch, SIOZ. 

4-47. Cord Assembly CX-3049 /TRM-1 (See figure 6-7) 
is used to connect between the radio receiver PHONES 
output jack and the ICS INPUT jack, Jl08, located on 
the front panel of the test set. The audio signal enters 
the test set at pin B of Jl08, which is internally con
nected to the tip contact of the PHONE jack, JI06, 
and to the load resistor Rl35. The function of Jl06 
is explained in item 18 of paragraph 1-35. The power 
input to the test set is proportional to the voltage ap
pearing across Rl35. This voltage is transferred by 
MASTER CONTROL switch sections SIO IF and SIO IG, 
to RANGE switch section SIOZB selecting combinations 
of resistors RIZI, RIZZ, RIZ3, and RlZ4, that give 
the required meter scale multiplying factor. The sig
nal from the combination of multiplier resistors se
lected is coupled by capacitor C IOZ to the standard 
AMPLIFIER- CATHODE FOLLOWER stage, VIOl, 
through switch section SlO lB. The signal voltage out
put of this stage appears at the cathode (pin 8), and 
is connected by switch section SlOIC, and coupling 
capacitor Cl07, to series resistors, RIZ9 and Rl30, 
where it divides in proportion to the resistance of 
each. One diode section, pins 7-1 of V 103, rectifies 
this voltage. Due to the long time constant of capaci
tor C 108 and R 133 a de current, proportional to the 
peak voltage value, flows through resistor Rl33 and 
thecombinationofthe VOLT/MW METER, Ml03, and 
ita shunting resistance Rl34, AC CAL. The meter 
is connacted to ita shunt resistor, R 134, by means of 
switch section S10 IH. Meter Ml03 is scaled to read 
milliwatt• in this function. The receiver power out
putvalue is obtained by multiplying the value indicated 
on the MILLIWATT scale times the factor indicated by 
the position of the RANGE switch SIOZ. The pins Z-5 
diode section of tube, V103, is used to cancel the resid
ual potential across the rectifying diode section (pins 
7-1), and in conjunction with variable resistor VM 
ZERO ADJ, Rl3Z, affords a convenient method of 
electrically zeroing the meter, Ml03. 

4-48. DC AND AC VOLTMETER CIRCUITS 

4-49. GENERAL - The purpose of the voltmeter cir
cuits is to provide a means for making any required 
DC or AC voltage measurements at specified teat points 
inradioequipment, or its associates external wiring. 
The voltmeter function of the test set is selected by 
placing the MASTER CONTROL switch SIO 1 in its VM 
position. The voltmeter circuit used is selected by 
placing the FUNCTION switchS103 to either AC or DC 
position. To obtain the actual voltage value, the volt
meter scales, located on the VOLT I MW meter, 
Ml03, are multiplied by the factor mdicated oy RANGE 
switchSIOZ. The AC voltmeter is a vacuum tube type 
having an input sensitivity of 5000 ohms per volt. It 
uses the AMPLIFIER-CATHODE FOLLOWER stage, 
VIOl, andtheVOLT/MWMETERstage, Vl03. These 
tubes are part of Test Set Subassembly TS-687 /TRM-1. 
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The DC voltmetf!r uses no vacuum tubes. It has a 
sensitivity of ZO, 000 ohms per volt. Test Leads CX-
1331 /U( 4' Z") are furnished for use with the voltmeter. 
Tip jacks Jl04 and J105, AC-DC VOLTS, on the front 
panel provide means for making connection to the volt
meter circuits. 

4-50. AC VOLTMETER (See figure 4-lZ) -The AC 
voltmeter circuits are placed in operation when the 
MASTER CONTROL switch SlOl is placed in VM po
sition. The FUNCTION switchS103 must be in its AC 
position. The test leads connect to the pin jacks Jl04 
and Jl05 marked AC-DC VOLTS, located on the front 
panel. Jl05 is directly grounded to the equipment 
case. The ac voltage to be measured is applied to a 
multiplier resis~nce network through switch section 
SlOlF and the FUNCTION switch Sl03. Section SlOZA 
of the RANGE switch selects combinations of the mul
tiplying resistors that permit ranges of from 0-3, 0-
30, and 0 to 300 volts ac to be read on VOLT/MW 
METER, Ml03. The resistors Rll9, RlZO, RlZl, 
RIZZ, RlZ3, in series with resistor RlZ4 form the 
multiplier circuit. A capacitor, Cl06, provides high 
frequencycompensationfor the ac voltage being meas
ured on the 300V scale. The ac voltage drop across 
RIZ4 is connected by switch section SlOlB to capaci
tor C lOZ coupling the voltage to the grid, pin z, of the 
AMPLIFIER position of tube VIOl. The grid is re
turned to ground via resistor RIDS. Rl07 is the plate 
loadresiatorfor VIOl and the ac voltage developed is 
coupled through capacitor C 103 to the grid pin 7 of the 
CATHODE FOLLOWER section of VIO 1. This grid is 
returned to ground via resistors Rl09 and RllO. The 
ac voltage appearing at the cathode, pin 8, of VIOl ia 
connected through switch section SlOIC. capacitor 
C 107, and appears across the series combination of 
resistors RlZ9 and Rl30. The ac voltage drop de
veloped across Rl30 is rectified by the pins 7-1 sec
tion of the VOLTMETER DIODE stage Vl03. The 
filter capacitor Cl08 charges to the peak value of the 
rectified ac voltage, thus causing a proportional de 
current to flow thru resistors Rl33 and Rl34. Since 
Rl34, AC CAL, is the shunt resistor for VOLT/MW 
METER, Ml03 (connected through the FUNCTION 
switch Sl03, and switch section SlOlH) the current 
through the meter is proportional to the input ac volt
age. The pins Z-5 diode section of Vl03 is connected 
at the junction of resistors Rl33 and Rl34, AC CAL, 
through variable resistor, Rl3Z, VM ZERO ADJUST. 
This diode serves to cancel the residual, no-signal, 
current of the pins 7-1 diode section, and also pro
vides a convenient method of zeroing the VOLT/MW 
METER Ml03. 

4-51. DC VOLTMETER (See figure 4-13). The de 
voltmeter circuit, activated by placing the FUNCTION 
switchS103 in its DC position, consists simply of the 
VOLT/MW METER, Ml03 in series with the meter 
scale multiplying resistors RlZS thru RlZS. When 
measuring voltage, Test Lead Set CX-1331/U (41 Z") 
is connected to the panel jacks Jl04 and Jl05, marked 
AC-DC VOLTS. These jacks are switched to their 
DC function by switch section SlO lF in VM position; 
JIOS remains grounded directly to the equipment case. 
The de voltage being measured is connected through 
one side of the FUNCTION switch Sl03, to the arm of 
the RANGE switch section SlOZC. The position of the 
arm of the range switch selects the required meter 
scale multiplying resistor. The VOLTtMW METER, 
M 103, is connected to the multiplier resistors through 
the lower section of FUNCTION switchS103, and switch 
section SlOlH. The meter has basically a 50 micro
ampere movement with a sensitivity of zo, 000 ohms 
per volt. The meter face contains two DC scales, one 
is inscribed 0-3 and one 0-6. The 0-3 scale is mul
tiplied by the factor indicated by the arrow on the 
RANGE switch SlOZ. The Xl, XlO, and XlOO factors 

apply only to the 0-3 scale, and result in full scale 
ranges of 3, 30 and 300 volts. The 0-6 DC scale is used 
only in the 600 VDC position of the RANGE switch and 
corresponds to 600 volts full scale. 

4- 5Z. POWER SUPPLY CIRCUITS 
(See figure 4-14) 

4-53. The power supply component parts are located 
in the teat set sub-assembly TS-687 /TRM-1. The de 
power supply consists of a standard full-wave circuit 
using a tube type 6X4W rectifying the ac high voltage 
output of power transformer TlOZ. A voltage regu
lator circuit, using a type OAZW A tube, furnishes reg
ulated plus 150 volts de. A 6. 3 volt winding on the 
transformer supplies voltage for the panel lamps and 
the heaters of all vacuum tubes in the test set. The 
power transformer TlOZ is mounted on the frame of 
the test set beneath the main chassis sub-assembly. 
Itis connected to the chassis wiring by a plug and re
ceptacle, PllO and JllO respectively. 

4-54. The test set is connected to an external source 
of 115V ac, 50 to 1000 cps, with Electrical Power 
Cable Assembly CX- 364Z/U (8'0"). Connection is 
made to the panel receptacle Jlll, POWER llSV-ac. 
Jlll is built into a shielded compartment containing 
rf chokes LlOZ, Ll03 one in each side of the line. 
Each side of the ac line, leading to the primary winding 
of the power transformer TlOZ, is protected by a 1 
ampere fuse, FlOl and FlOZ. In STANDBY position 
the double-pole double-throw ac line switch Sl07 con
nects the line voltage to a space heating resistor, 
Rl61. The STANDBY neon pilot lamp, Ll03, indicates 
when power is applied to the heater circuit. Placing 
the ac line switch to POWER position applies voltage 
to the primary winding of power transformer T lOZ. 
The secondary winding of the power transformer, pins 
D, E, and B of plug PllO, is center tapped and sup
plies high voltage of approximately 300 volta to the 
plates of the full wave rectifier tube, 6X4W, Vl07. 
In this type circuit the tube acts similarly to a switch 
in that it conducts only in the portion that has positive 
plate voltage with respect to the grounded center tap 
of the power transformer. Each plate is alternately 
(and oppositely) positive and negative; the cathode is 
common to both plates and thus becomes positive twice 
during each cycle of the ac voltage supplied, thus pro
ducing a pulsating de voltage at the cathode, pin 7, at 
lZO cps. This voltage is smoothed into useable con
stant de by the filtering action of the choke LlOl, and 
capacitor Cll9B. The reactance of the choke offers 
a high impedance to the varying voltage component and 
tends to hold the current constant. In the absence of 
any load, the filter capacitor would charge to the peak 
value of the pulsating de voltage and remain at that de 
level. The value of Cll9B was chosen to have a very 
long discharge time constant through the load presented 
by the circuits of the test set. It maintains the output 
voltage of the choke LlO 1 at nearly plus Z70 volts de 
with a low level of ripple voltage. This de voltage is 
supplied to the following points in the equipment, 
a. Plate circuits, pins 1 and 6, of the AMPLIFIER

CATHODE FOLLOWER tube, VIOl, type 5814A. 
b. Plate circuit, pins 5 and 6, of the MODULATOR 

tube, V106, type 6005. 
c. Plate circuit, pin 5, of the OVER-MOD AMPLI

FIER tube, Vl04, type 6AU6WA; supplied only in the 
TPT position of MASTER CONTROL switch section 
SlOlN. 

4-55. A source of regulated plus 150 volta is provided 
in the power supply by the combination of a gaseous 
glow tube, type OAZWA, and the series resistors Rl59 
and Rl60. In a voltage regulator of this type the out
putvoltage remains constant over a fairly wide range 
of current. This property exists because the degree 

Z9 
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of ionization of the gas contained in the regulator tube 
varies with the amount of current that the tube con
ducts. The greater the degree of ionization the lower 
is the internal resistance of the tube. The regulated 
voltage is that which is dropped across the series re
sistors Rl59 and Rl60. The current range of the volt
age regulator circuit is increased by shorting out the 
aeries resistor Rl60 when switch section SlOlM of the 
MASTER CONTROL switch is in either the LMHF or 
VHF /UHF positions. In these positions maximum load 
is offered to the voltage regulator circuit. In the TPT 
and VM positions the leastload is presented to the cir
cuit, and resistor Rl60 is placed back into the circuit 
to prevent an excessive current flow through the volt
age regulator tube. 

4-56. The following points are furnished regulated 
plus 150 volts in various positions of the MASTER 
CONTROL switch SlO 1. 
a. TPT position - ( 1) Plate circuits, pins 1 and 6, 

of the AUDIO OSCILLATOR tube Vl05, type 5814A via 
INT position of MOD switch Sl05. (Z) Screen, pin 6, 
of the OVER-MOD AMPLIFIER tube, V104, type 
6AU6WA via switch section SlOlM. 
b. LMHF position - ( 1) Plate circuit, pins 5 and 6, 

of the OSCILLATOR tube, V301, type 6AU6WA via 
switch sectionS 101M, and pin 1 of jack JlOZ. (Z) Plate 
circuit, pin 5 of the RF AMPLIFIER tube V30Z, type 
6AN5WAvia switch sectionS 101M and pin 1 of jack JlOZ. 
(3) Screen circuit, pin 6 of the RF AMPLIFIER tube 
V30Z via the modulation transformer T 10 1 (terminals 
3and4), awitchsectionSlOlP, and pin 6 of jack JlOZ. 
c. VHF /UHF position - Plate circuit, pins 3 and 4, 

oftheOSCILLATORtubeVZOl, type6F4 via the modu-
lation transformer TlOl, terminals 3 and 4, through 
switch section S101P and pin 6 of jack JlOl. 
d. VM position - None. 

4-57. The meter and panel lamps as well as all vacuum 
tube heater circuits are supplied with 6 . 3 volts ac from 
the third winding on the power transformer T lOZ, con
nected at pin A on plug PliO. The illuminating lamps 
are controlled by the LIGHTS switch S 106, located on 
the front panel of the test set. The heater, pin 4, 
voltage for the MODULATION VOLTMETER tube VlOZ, 
and the VOLT /MW METER tube Vl03, is reduced from 
6. 3 volts to approximately 5. 5 volts by the series re
aistorsR114 andR131 respectively. This has the ef
fect of lowering the temperature of the cathode. The 
cathode emission characteristic at the lower tem
perature is such that the current through the tube 
varies less with changes in filament voltage. This 
allows the zero adjustment of the voltmeters to hold 
over a wider range of line voltage change. 

4-58. ACCESSORY ITEMS CIRCUIT ANALYSIS 

4-59. TEST ADAPTER MX-165Z/TRM-l 
(See figure 4-3) 

4-60. Test Adapter MX-165Z/ TRM-1 is an antenna 
simulator used in conjunction with Signal Generator 
SG-3Z/TRM-l in making sensitivity measurements of 
radio receivers designed for use with open wire an
tennas. The circuit component parts are contained in 
analuminumcaseapproximatelyZinches long x 1 inch 
high x 1 inch wide. One type UG-88C/U connector is pro
vided a teach end for connecting to RF Cable CG-546/U. 

4-61. The circuit consists of a shunt 50-ohm resis
tor R60Z, connected from J601 GEN to ground, which 
properly terminates the signal generator step-attenua
tor, and an antenna simulation network consisting of 
a ZOO uuf capacitor C60 1 in series with the combina
tion of L60 1 shunted by R60 1, C60Z. At frequencies 
above Z. 5 megacycles the output impedance at the 
RCVRjackJ60Z appears as a pure resistance of from 
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220 to 400 ohms. Below 1. 6 megacycles the output 
acts as a capacitance of ZOO uuf in series with an in
ductance of ZOO uh and a resistance of 15 ohms. 

4-62. RF Cable CG-546/U is used for connecting the 
signal generator to the GEN jack of the antenna simu
lator. The significant voltage is the input voltage, and 
not the output voltage; for example, if the output of 
the signal is at ZO megacyles the output impedance 
is 400 ohms resistive (See figure 4-3). Under these 
conditions, the input to the antenna simulator is the 
voltage indicated by the position of the MICROVOLTS 
attenuator of the Signal Generator. For accurate re
ceiver output voltage indications the total load imped
ance presented by the antenna simulator plus the load 
offered by the receiver under test should be at least 
500 ohms. Figure 4-3 shows that the accuracy is 
sufficiently good at frequencies above 5 megacycles. 
Below this frequency the impedance falls off to ap
proximately ZZO ohms, and the receiver input load 
should be sufficiently high, Z80 ohms or greater, to 
maintain accuracy. 

4-63. TEST ADAPTER MX-Z079/TRM-l 
(See figure 4-4) 

4-64. Test Adapter MX-Z079/ TRM-1 is laed with both 
Signal Generator SG-32/TRM-1 and Signal Generator 
SG-33/TRM-1. The adapter consists of a rectangular 
aluminum case Z-7/8" long X 15/16" high X 1-1/8" 
deep with one female BNC connector on each end. It 
contains a straight through coaxial wire lead from 
which a 50 ohm resistor is connected to ground. This 
testadapter is used to provide correct termination of 
the signal generator when the input impedance of the 
equipment under test is greater than the internal im
pedance (50 ohms) of the signal generator. When the 
receiver input impedance is above 500 ohms always 
insert the 50 ohm termination MX-Z079/TRM-l. 

4-65. FIXED ATTENUATOR CN-399/TRM-1 (6db) 
(~e figure 4-5) 

4-66. Fixed Attenuator CN-399/TRM-lis used with 
both Signal Generator SG-32/TRM-1 and Signal Gener
ator SG-33/TRM- 1. It consists of a rectangular 
aluminum case Z-7/8" long X 15/16" wide by 1-1/8" 
high with one female BNC connector on each end. It 
contains a pi-type resistance network composed of re
sistors R801, 150 ohms, R803, 36 ohms, and R80Z, 
150 ohms. This attenuator is designed to give a Z: 1 
voltage reduction when terminated by approximately 
50 ohms. The design of the pi network is such that 50 
ohms will be reflected to the signal generator when the 
attenuator is terminated in 50 ohms. This attenuator 
is used to accurately reduce any step of the MICRO
VOLTS step attenuator, of the signal generator, by a 
factor of z. For example the z. 5 microvolt output 
step of the signal generator may be accurately reduced 
to 1. Z5 microvolts by inserting attenuator CN-399/ 
TRM-1 and terminating itin 50 ohms. This attenuator 
may also be used when performing signal plus noise 
to noise ratio measurements on radio receivers. For 
details on making noise and sensitivity measurements, 
consult the instruction book for the particular receiver 
being tested. 

4-67. FIXED ATTENUATOR CN-Z87/TRM-l (lZdb) 
(See figure 4-5) 

4-68. The Fixed Attenuator CN-Z87/TRM-l is physi
cally similar to Fixed Attenuator CN-399/TRM-1 des
cribed in paragraph 4-66 above. It contains a pi-type 
resistance network consistingof resistors, R901, 8l 
ohms, R903, 91 ohms, and R90Z, 8Z ohms. This at
tenuator gives a voltage attenuation of 4:1. The design 
is such that 50 ohms is reflected to the signal gener-
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a tor when terminated in 50 ohms load. This attenua
tor is also used to reduce the output voltage of the 
MICROVOLTS step attenuator, located in the signal 
generator, by a factor of 4. In this manner output volt
age between the values indicated on the signal gener
ator step attenuator may be accurately obtained. 

Section IV 
Paragraph 4-68 
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SECTION V 

ORGANIZATIONAL MAINTENANCE 

5-l. INTRODUCTION. 

5- Z. Radio Test Set AN I TRM-1 is a carefully cali
brated test instrument, therefore organbational and 
operational maintenance is necessarilylimited tore
placement of protective fuses, pilot, dial, and indica
tor lamps. Replacement of vacuum tubes and certain 
internal adjustments may be performed by qualified 
personnel at field (F ASRON) level as outlined in Sec
tion VI of this handbook. Any other malfunctioning of 
the majorportions of the test setwillrequire correc
tivemeasuresthatcan be taken onlybyAircraft Over
haul and Repair Units (of the Navy) or Depot main
tenancepersonnel(ofthe Air Force) in accordance with 
the Handbook of Overhaul Instructions for Radio Test 
Set AN/TRM-1. 

5-3. REPLACEMENT OF FUSES. 

5-4. Two active fuses, FlO 1 and F lOZ, are located in 
the front panel receptacles marked 1 AMP. If re
placement of either or both of these fuses is indicated, 
replacement should be made with one or both of the 
SPARE fuses located directly below the active fuses. 
A new fuse should be placed in the spare receptacle 
as soon as possible after the original spare has been 
placed in service. 

CAUTION 

Do not replace a fuse with one of higher cur
rent mting unless continued operation is more 
important than probable damage to the equip
ment. If a fuse blows immediately after re
placement do not replace it a second time 
until the cause of malfunctioning has been de
termined and remedied by service personnel. 

5-5. REPLACEMENT OF PILOT LAMPS. 

5-6. The POWER pilot lamp, IlOZ, and the STAND
BY pilot lamps, 1103, are bayonet based lamps and 
are replaceable directly at the front panel. Unscrew 

V108 

the colored jewel by turning its knurled retainer coun
ter-clockwise. This exposes the lamp. Using the 
fingertips, press on the lamp and rotate counter-clock
wise 1/4 turn. Release the pressure and remove the 
lamp. 

5-7. REPLACING TRANS OVER MOD INDICATOR 
LAMP. 

5-8. The TRANS OVER MOD indicator lamp, 1101, 
maybe replaced directly at the front panel in the same 
manner as the pilot lamps described in paragraph 5-5 
above. 

NOTE 

Differences in characteristics of neon lamps 
may effect the calibration of the OVER MOD 
circuit. After replacing the TRANS OVER 
MOD indicator lamp, follow the checking pro
cedure given in paragraph 6-Z7 of Section VI. 

5-9. REMOVING SIGNAL GENERATORS SG-3Z/TRM-l 
AND SG-33/TRM-1 FROM THE EQUIPMENT 
(See figure 5-Z) 

5-10, Both signal generators contained in Radio Test 
Set AN/TRM-1 are of plug-in type construction. 
Each signal generator is retained in the test set with 
four captive-typeslotted screws located at the top and 
bottom of each signal generator front panel. After 
loosening the four captive screws, the respective sig
nal generator may be removed from the test set. Pull 
directly out on the loosened screws until the power 
plug is detached from the internal receptacle. Pull 
the unit .straightout until it completely clears the test 
eet. 

5-11. REPLACING DIAL LAMPS IN SIGNAL GENER
RATOR SG-3Z/TRM-l. 
(See figure 5-4) 

5-lZ. To replace the two dial lamps, type No. 47, 

Vl03 V106 Vl04 

Figure 5-l. Test Set Subassembly TS-687 /TRM-1, Tube Locations 
3Z 
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F i gure S-3. Removal of Test Set TS-687 / TRM-1 from the Equipment Case 
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1301 and 1302, in Signal Generator SG-32/TRM-lre
move the signal generator from its mounting in the 
test set. Use the method outlined in paragraph 5-9 
above. The two dial lamp holders used with this sig
nal generator are mounted on the main casting direct
ly behind the front pane l, one on each side of the tuning 
dial drum. Two screws fasten each lampholder. The 
screw nearest the front panel is used to position the 
dial lamps, in order to replace a dial lamp this screw 
must be removed. The lampholder may then be angled 
outward sufficiently to permit the lamp to be removed 
and replaced. After the lamp has been changed, care
fully replace the positioning screw. 

5-13. REPLACINGDIALLAMPSIN SIGNAL GENER
RATOR SG-33/TRM-1 
(See figure 5-5) 

5-14. ReplacingthetwotypesNo. 47 dial lamps, 1201 

Figure 5-4A. Signal Generator SG-3Z/TRM-l, 
Location of Tubes and Component Parts 

Figure 5-4B. Signal Generator SG-32/TRM-1, 
Location of Tubes and Component Parts 

Figure 5-S. Signal Generator SG-33/TRM-1, Loca
tion of Tubes and Component Parts 

and 120Z, contained in Signal Generator SG-33/TRM-1, 
requires that the signal generator unit be removed 
from the test set as described under paragraph 5-1 of 
this section. The two lampholders used are mounted 
on the inside of the front panel, one on each side of 
the tuning dial drum, at the panel escutcheon opening. 
In this particular unit the dial lamps are easily ac
cessible and they may be replaced without moving 
their holders. 

5-15. REMOVING TEST SET SUB-ASSEMBLY TS-
687/TRM-1 FROM THE EQUIPMENT CASE 
(See figure 5-3) 

5-16. TestSetSub-assernbly TS-687/TRM-1 must be 
removed from the equipment case to replace the vac
uum tubes, panel meter illuminating lamps and to gain 
access to the component parts mounted on the front 
panel and chassis assembly. This procedure is best 
accomplished as follows: 

CAUTION 
Do not remove any screws from the front 
panel of Test Set TS-687/TRM-1 when re
moving it from the equipment case. 

a. Place the test set on a flat surface with the front 
panel facing upwards. 
b. Remove the binding head screws located on the 

bottom of the test set. 
c. Replace the test set to its normal upright position 

on its feet with the front panel facing away from the 
operator. 
d. Remove the four binding head screws located on 

the back of the test set. 
e. Turn the test set around so that the front panel 

faces toward the operator. 
f. Remove the six binding head screws that fasten the 

carrying handle to the top of the equipment case. Re
move the carrying handle. Place the handle along with 
the 1Z screws removed, in a container for safe keeping.. 
g. The test set is now free from the equipment case. 

Remove it by grasping the two plated guard rails, lo
cated on the front panel, and gently pull the test set 
straight out until it clears the equipment case. 

5-17. REPLACING METER ILUMINATING LAMPS 

5-18. To replace the panel meter illuminating lamps 
1104, IlOS and 1106, each a type No. 47 bayonet base 
incandescent lamp, Test Set Sub-assembly TS-687 / 
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TRM-1 must be removed from the equipment case. 
The procedure for removing the case is given in para
graph 5-15 of thu• section. The lampholder for each 
panel meter is bracket mounted, with a single round 
head screw, directly on the back of each meter case. 
To replace a lamp remove the screw, and pull the 
lampholder outward until the lamp clears the meter 
case. After replacing the illuminating lamp care
fullyplace the lampholder back into its original posi
tion. Avoid overtightening the roundhead retaining 
screw. 
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CAUTION 
Alwa)'8 replace and securely tighten all screws 
that have been removed from the equipment 
case during maintenance operations. This i s 
necessary not only for mechanical reasons, 
but also to maintain radio frequency leakage 
at its safe minimum level. 
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SECTION VI 

FIELD AND FASRON MAINTENANCE 

6-1. INTRODUCTION 

6-Z. RADIO TEST SET AN/TRM-lisacalibratedin

strument which performs a variety of functions in 

measuringpre-flight performance of communications 

equipment. Field maintenance is necessarily limited 

to tube replacement and minor corrective adjustments 

specifically mentioned in this section. 

6-3. IDENTIFICATION OF MAJOR TEST POINTS 

(See figure 6-Z and 7-1) 

6-4. Three star-encircled arabic numerals are used 

on the main schematic circuit diagram, figure 7-1, to 

identify and designate test points used in checking po

tentials in the equipment power o1upply. The physical 

locationoftheteatpointsia shown in figure 6-Z. Teat 

point 1 is indicated at the-output of fuses F 101 and F IOZ 

and serves as a check of the power source voltage and 

fuse continuity. The fuseholdera located on the front 

panel are provided with teat prod holes in the center 

of their caps, as a convenient means of checking the 

ac input voltage to the test set. The other test points, 

designated Z and 3 on figure 7-1 are de measurements 

and are accessible as described below. 

a. Teat point Z is a check of the unregulated de out

put of the power supply. This teat point is located 

in the Teat Set Subassembly TS-687 I TRM-1 at resis

tor Rl59, which is located on the top, and at the ex

treme rear, of the main chassis near the modulation 

transformer T IOZ. It is the upper of two stacked ZZ 

watt resistors (the lower resistor is Rl60). With the 

test set upright, and the front panel facing the operator 

the check is made at the right hand terminal of resistor 

Rl59, that is, the aide nearer to'the modulation trans

former. 
b. Teat point 3 is a check of the regulated plus 150 

volt de output of the power supply. This test point is 

located in the Teat Set Subassembly TS-687 /TRM-1 at 

resistorR160, which is located on top, and at thee~

treme rear of the chassis. It is the lower of the patr 

of IZ watt r~sistors (the upper resistor is Rl59 men

tioned in a. above). The check is made at the right 

hand terminal of the resistor, that is, the terminal 

nearer to modulation transformer TlOZ. 

6-5. IDENTIFICATION OF SECONDARY TEST 

POINTS 
(See figures 6-Z, 6-3 and 6-4) 

6-6. Eight encircled capital letters, A through H, 

are used on the simplified schematic circuit diagrams 

figures 4-1 through 4-14 for checking input supply 

voltages to the various vacuum tubes located in Teat 

Set SubasaemblyTS-687/TRM-1, andinSignal Gener

ators SG-3Z/TRM-l and SG-33/TRM-1. These teat 

points are aU de measurements and are accessible as 

described below. 
a. Testpoint A is a check of the plus 2.80 volt de in

put to the plate load resistor Rl07 of the AMPLIFIER 

portion and the plate (pin 6) circuit of the CATHODE 

FOLLOWER portion, of tube VIOl. Check the input 

voltage on terminal board TB 10 1 located on the under

side of the chassis of TS-687/TRM-1. 

b. Test point B checks the presence of input plus Z80 

volta unregulated to the plate load resistor R 14Z, of the 

OVER-MOD AMPLIFIER tube, Vl04. The MASTER 

CONTROL switch, SIOI, must be placed in TPT po

sition when making acheckatthia teat point. The volt

age is measured at terminal board TBIOI located on 

the underside of the chassis of TS-687 /TRM-1. 

c. TeatpointC checks the presence of plus 150 volts 

de regulated at the screen of the OVER-MOD AMPLI

FIER tube, Vl04. The MASTER CONTROL switch, 

SIO 1 must be placed in TPT position when making a 

check at this point. The voltage is measured at pin 6 

of the tube socket XV104. This tube socket is located 

on the chassis directly behind the panel switch, SIOZ, 

marked RANGE. 
d. Test point D is a check of the plus 150 volts de 

regulatedinputtoresistorsR149 and Rl50 in the plate 

circuits of the AUDIO OSCILLATOR tube, V 105. The 

panel switch marked MOD must be placed in the INT 

position when testing this voltage. The test point is 

located on terminal board TB 104 mounted on top of 

the chassis directly behind the ~ MODULATION panel 

meter MIOZ. 
e. Teat point E is a check of the plus Z80 volts un

regulated at the primary winding of the audio modu

lation transformer T 101. Check this voltage at ter

minal number Z of the modulation transformer, on the 

underside of the chassis. 
f. TeatpointF is a check of the plus 135 volta de in

put to plate circuit of the OSCILLATOR tube VZOI in 

the Signal Generator SG-33/TRM-1. It is necessary 

to remove the signal generator unit from the equipment 

when making this teat. Use the furnished cable WllOl 

to extend power connections from the internal power 

receptacle. Check the input voltage at the variable 

resistor RZOl (RF LEVEL panel control). This con

trol is mounted on the front panel. It has three ter

minals. The voltage is measured at either of the two 

inside terminals, both of which are tied directly to

gether. The MASTER CONTROL switch SlOl must 

be placed in V /UHF position for this test. 

g. Teatpoint G is a check of the plus 135 volts de to. 

the screen circuit of the RF AMPLIFIER tube, V30Z. 

in the Signal Generator SG-3Z/TRM-l. Since the sig

nal generator must be removed from the test set to 

gain access to this test point, it is necessary to use 

the furnished extension cable W 1101 for maktng con

nection to the signal generator. Check the input volt-· 

age to the screen of the RF AMPLIFIER tube V30Z at 

the feed-through capacitor, C316, accessible at the 

rear of the main casting. The MASTER CONTROL 

switch S101 must be placed to LMHF position when 

making this teat. 
h. Test point H is a check of the plus regulated 150 

volta input to the voltage dividing resistors R30Z and 

R30 1 (RF LEVEL control) of the OSCILLATOR tube 

V30 1, plate circuit. It also checks the input to the 

plate eire uit of the RF AMPLIFIER tube V30Z. Check 

the input voltage at the feed through capacitor C317 

located on the back of the main casting. The MASTER 

CONTROL switch SIOI, must be placed in LMHF po

sition when testing at this point. 

6-7. DISASSEMBLY OF TEST SET SUBASSEMBLY 

TS-687/TRM-1 
(See figure 6- 1) 

6-8. To gain access to parts and terminals located 

on the underside of the panel-chassis portion of Test 
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Section VI AN16- 30TRM 1-Z 
Paragraph 6-8 a. to n. 

Set TS-687/TRM-1, it is necessary to remove the 
panel-chassis assembly from the frame. This is ac
complished as follows: 
a. Remove the test set from the equipment case in 

the manner described in paragraph 5-15 of this hand
book. (See figure 5-3.) 
b. Remove both signal generators from th., frame as 

described in paragraph 5-9. (See figure 5-Z.) 
c. Turn the test set bottOm-s ide up. 
d. Located on the bottom panel of the signal generator 

walls, there are two clearance holes (marked A on 
figure 6-1), placed there to provide access to the cor
responding two binding head screws (marked B on 
figure 6-l) holding the carrying handle support as
sembly. Pass a long-bladed screwdriver through each 
access hole and remove its corresponding screw. 

NOTE 
The retaining nuts for the screws marked B, 
C, D, and E in figure 6-1 are captive type, 
and need not be held when removing or re 
placing the screws. The three screws , 
markedF, holding each side bracket are re
tained by hex nuts , with lockwashers, and 
must be held when removing or replacing the 
screws. 

e . Return the subassembly to its normal upright po
sition with the front panel facing the operator. 
f. Loosen slightly the bottom scr ews (marked D on 

figure 6-l) retaining the panel handles. 
g. Remove the top screws (marked C on figure 6-1) 

retaining the panel handles. 
h . Push each panel handle in the outward directibn 

far enough s.o that they clear thP. front panel. Be care-

OSC FEEDBACK ADJ 
IR147l 

ful not to scratch the painton the front panel when per
forming this step. 
i. Remove the four binding head screws (labeled E in 

figure 6- 1) from the bottom edge of the front panel of 
TS-687/TRM-1. 
j. Take out six screws (labeled Fin figure 6-1), three 

on each side of the subassembly. These screws, having 
removable nuts and lockwashers, fasten together the 
upper and lower side brackets of the frame. 
k . Detach the power supply plug P 110 from the jack 

JllO. This plug is located on top of the chassis d i 
rectly behind the AUDIO LEVEL TO TRANS-DB panel 
control (ATlOl) . 
l. The panel and chassis subassembly i s now free; 

remove it by lifting gently straight up . Do not bring 
the subassembly forward until it i s well clear of the 
remainder of the frame. 
m. After removal, the panel-chassis subassembly 

can be connected to the power sources in the remain
der of the frame (See figure 7 -4). 

( 1) Stand the frame on one end with the power trans
former down, and with the power panel facing the 
c.perator. 

(Z) Place the panel-chassis assembly on the right 
side of the frame with the bottom side up, and the front 
panel facing the operator. 

(3) With the equipment placed in the position described 
above, the power cable, terminated in plug P 110, will 
easily reach the matching jack JllO. 

(4) The signal generator units SG-3Z/TRM-l and SG-
33 I TRM-1 may be returned to their wells in the frame 
for test purposes. 
n. To reassemble the subassembly, r e verse the pro-

SIG GEN "'•MOD CAL 
(R111l 

LMHF LEVEL SET CAL 
(RIOil 

TPT "'oMOO CAL 
(R118l 

VIUHF LEVEL SET CAL 
(RI03) 

AC CAL 
(RI34l 

OVER-MOD SET 
(RJ39) 

Figure 6-5. Radio Test Set AN/TRM-1, Adjustment Controls Location 
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MOLDED 
RUBBER CROTCH 

J701 
PHONE 

Figure 6-6. Electrical Cord Assembly CX-3049/TRM-l, Schematic Diagram 

cedure outlined in steps a. thrum. above. 

6-9. REPLACING TUBES 

6-10. GENERAL - Any of the vacuum tubes contained 
in Radio Test Set AN /TRM-1 may be replaced at field 
maintenance level. However, certain readjustments 
may become necessary after tube replacements have 
been made. These adjustments are described fully 
in paragraphs 6-15 thru 6-33 as indicated in the table 
wtder paragraph 6-lZ below. After a tube has been 
replaced in either Signal Generator SG- 32 I TRM- l or 
SG- 33/ TRM-1 it is recommended that the frequency 

JAN TYPE TUBE 

calibration be checked against a frequency standard. 

6-ll. REPLACING TUBES IN TEST SUBASSEMBLY 
TS-687/TRM-l 
(See figure 5-l) 

6-12. To replace the vacuum tubes in Test Set Sub
assembly TS-687/TRM-1, the test set must be re
moved from the equipment case as described in para
graph 5-15 of Section V of this handbook. The following 
table lists the tubes contained in this subassembly to
gether with minor readjustment procedures which may 
be necessary after tube replacement. 

SYMBOL ADJUST 

5814A AMPLIFIER-CATHODE FOLLOWER v 101 None 

5726 MODULATION VOLTMETER 

5726 VOLT/MW METER 

6AU6WA OVER-MOD AMPLIFIER 

5814A AUDIO OSCILLATOR 

6005 MODULATOR 

6X4WA RECTIFIER 

OA2WA VOLTAGE REGULATOR 

6-13. MINOR INTERNAL ADJUSTMENTS 
(See figure 6-5) 

6-14. GENERAL - Remove the equipment from the 
test set as described in paragraph 5-15. All chassis 
control shafts are accessible from the top of the sub
assembly chassis. There are eleven such adjustments 

Vl02 See paragraph 6-18 

Vl03 See paragraph 6-22 

Vl04 See paragraph 6-27 

Vl05 See paragraph 6-29 

Vl06 See paragraph 6-31 

Vl07 None 

Vl08 None 

grouped at the rear of the chassis as shown in figure 
6-5. Before making any adjustments, allow the equip
ment to warm up for at least ZO minutes. The ac line 
voltageduringadjustments should be ll5V ac within l 
percent. It may be measured with Navy type Elec
tronic Multimeter ME-6/U series or equivalent. 
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Figure 6-7. Special Purpose Electrical Cable As

sembly CX-3884/U, Schematic Diagram 

NOTE 
Each chassis control shaft is provided with a 
locking nut. Use a hexagon spin-type wrench 
to loosen the lock before attempting to rotate 
the screwdriver slotted shaft. After sa tis
factory adjustment has been performed, be 
sure to lock the shaft in its final position. Re
check that tightening of the shaft lock has not 
affected the control setting. 

6-15, ZEROSETTING THE% MODULATION METER 

6-16. MECHANICAL ZERO SETTING 

6-17. The mechanical zero setting adjustment for the 
'YoMODULATIONmeter is accessible atthe front panel. 
It is a screwdriver adjustment located in the meter 
case at the bottom of the glass window. To check the 
mechanical zero of this meter use the following pro
cedure: 
a. Connect the test set to source of llSV ac power 
5ource, 
b . Turn on the set and allow it to warm up for at least 

ZO minutes, thus allowing the meter to come up to 
normal temperature, 
c . Turn the MASTER CONTROL switch SlO 1 to VM 

position. In this position the meter is disconnected 
from the internal circuits, and grounded. 
d. Adjust the indicator needle to the zero mark by 

carefully turning the screwdriver adjustment in the 
meter case. Observe the meter face at right angles 
to avoid parallax error, 

6-18. ELECTRICAL ZERO SETTING 

6- 19. After replacing the MODUIA TION VOLTMETER 
tube, V lOZ or when it is desired to check the electri
cal zero setting of the% MODULATION METER, VlOZ, 
circuit proceed as outlined below. 
a. Check and adjust the mechanical zero setting of the 

meter by the method given in paragraph 6-16 above. 
b. Remove the test set from the equipment case in 

the manner described in paragraph 5-15. 
c. Connect the test set to the llSV + Z'Yo ac power 

source. Turn on the equipment and al~w it to warm 
up for at least ZO minutes. 
d. Place the panel switch SlOS marked MOD to its 

EXT & OFF position, thus removing the audio oscil
lator from the modulating circuits, 
e. TurntheMASTERCONTROLswitchSlOlto LMHF 

position. 
f. RotatethefrontpanelcontrolSIGGEN & MOD fully 

counter-clockwise. 
g. Loosen the hex locknut clamping the shaft of the 

%MOD ZERO ADJ chassis adjustment RllS. 
h. Using a screwdriver, adjust RllS until the meter 

needle indicates at the zero mark of the calibrated 
meter face. Observe the meter at right angles to 
minimize parallax error. 
i. Retighten the shaft locking nut. Recheck the zero 

positioning of the meter to make sure that the locking 
operation did not disturb the adjustment. 
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6-ZO. ZERO SETTING THE VOLT/MW METER 

6-Zl. MECHANICAL ZERO SETTING - Follow the 
same general procedure for mechanical zeroing this 
meter as that given in paragraph 6-16 above, except 
that the MASTER CONTROL switch SlOl should be 
placed at TPT position. 

6-ZZ. ELECTRICAL ZERO SETTING- After replacing 
the VOLT/MW METER tube, Vl03, or when it is de
sired to check the electrical zero setting of this cir
cuit, proceed as follows: 
a. Check and if necessary adjust the mechanical meter 

zero adjustment of the meter as given in paragraph 
6-Zl above. 
b. Remove the test set from the equipment case in 

the manner described in paragraph S-15. 
c. Connect the test set to the llSV ac power source 

and allow it to warm up for at least ZO minutes. 
d. Place the front panel switch 5103 marked FUNC

TION to the AC position. 
e. Turn the RANGE switch SlOZ to XlOO position. 
f. Rotate the MASTER CONTROL switch, SlOl, to 

VM position. 
g. Loosen the hex locknut holding the shaft of the VM 

ZERO ADJ chassis adjustment Rl3Z. 
h. Using a screwdriver, turn R 13Z until the indicating 

needle of the VOLT/MW METER, M103, points to 
zero. Observe the meter at right angles to avoid par
allax error, 
i, Retighten the shaft locking nut, Recheck the zero 

positioning of the meter, Makt sure that the locking 
operation did not distrub the setting. 

6-ZJ. ZERO SETTING THE CARRIER LEVEL METER 

6-Z4. GENERAL - Because of the fact that a crystal 
type rectifier diode is used with the carrier level 
metering circuits of both signal generators, there is 
negligible contact potential present, and therefore an 
electrical zero setting is not required, 

6-Z5. MECHANICAL ZERO SETTING 

6-Z6. Followthe general procedure for mechanically 
zeroing this meter as that given in paragraph 6-Zl. 
above, except that the MASTER CONTROL switch SlO 1 
is placed in VM position. 

6-Z7. OVER-MOD AMPLIFIER CALIBRATION 

6-Z8. The OVER-MOD AMPLIFIER tube, Vl04, is 
normally adjusted so that when modulation of a sine 
waveform is applied to the transmitter performance 
test circuits (at the COUPLER INPUT jack Jl03) the 
panel lamp TRANS OVER MOD indicator, IlOl, just 
begins to flash at a level setting of the OVER MOD 
PRESET control that agrees numerically with the per
centage of modulation indicated on the% MODULATION 
meter M lOZ, After replacing either the neon panel 
lamp, TRANS OVERMOD 1101, indicator or the OVER 
MOD AMPLIFIER tube, V 104, or when it is desired 
to check and adjust the over-modulation indicating cir
cuit, follow the procedure given below, 
a. Place the following panel controls in the positions 

listed: 
( 1) MASTER CONTROL switch S 101 to TPT position. 
(Z) OVER MOD PRESET control, Rl37, completely 

counter-clockwise. The dial should indicate "60". 
(3) AUDIO LEVEL TO TRANS-DB control, ATlOl, 

completely counter-clockwise. 
(4) MOD switch, SlOS, to INT position. 
(5) TRANS KEY switch, Sl04 to ON position, 

b. Clip a jumper wire from the coaxial COUPLER 
INPUT connector, Jl03, to the MIC jack Jl07 at the 
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ring contacting terminal test point AI (Red and White 
wire). See figure 6-Z. Make these connections at the 
back of the panel. Do not force wires into the ter
minal openings of the connectors involved. 
c. Slowly advance the AUDIO LEVEL TO TRANS-DB 

attenuator until the % MODULATION meter M lOZ in
dicates at 60 on the TRANS scale. At this point the 
TRANS OVER MOD indicator lantp should begin to 
flicker. 
d. If the lamp does not flicker at this point, or if it 

fires at a lower percentage then 60, make the fol
lowing adjustments. 

( 1) Check that the pane I control OVER MOD PRESET 
control is turned completely counter-clockwise, and 
that in that position its knob points at 60 on the scale. 

(Z) Adjustthe AUDIO LEVEL TO TRANS-DB attenua
tor until the 'Yo MODULATION meter reads 60 percent. 

(3) Unloosen the shaft locking nut on the OVER MOD 
CAL chassis adjustment, Rl41. Rotate the shaft un
til the panel indicating lamp IlOl, TRANS OVER MOD 
just begins to flicker. 
e. Reset the AUDIO LEVEL TO TRANS-DB control 

until the% MODULATION meter indicates at lZO per
cent. 
f. Advance the OVER MOD PRESET panel control 

to its lZO percent position. 
g. Unloosen the shaft locking nut on the OVER MOD 

SET Rl39 and set this adjustment to the point where 
the OVER MOD lamp agau. begins to glow. 
h. When the OVER MOD neon lamp is changed, or to 

compensate for its aging adjust Rl41 OVER MOD CAL 
with OVER MOD PRESET Rl37. Set at 60 percent as 
described in steps a. thru d. above. 

6-29. AUDIO OSCILLATOR FEEDBACK 
ADJUSTMENT 

6-30. After the AUDIO OSCILLATOR tube Vl05 is re
placed, it is possible that the characteristics of the 
new tube will be such that the amount of feedback volt
age should be decreased for optimum operation with 
minimum distortion; or the feedback may not be suf
ficient to cause the oscillator to perform stably. The 
p1·ocedure for adjusting the audio oscillator stage is 
given below: 
a. Remove the testsetfrom the equipment case. (See 

paragraph 5-15.) 
b. Connect to 115V ac source and allow to warm up 

for 20 minutes. (See paragraph 6-14.) 
c. Place the MASTER CONTROL switch to TPT posi

tion. 
d. Put the MOD switch to INT position. 
e. Throw the TRANS KEY switch on. 
f. Rotate the AUDIO LEVEL TO TRANS - DB fully 

counter -clockwise. 
g. Connect a set of headphones from the ring contact 

terminal of the panel jack Jl07, marked MIG (Red and 
White wires), test point AI in figure 6-2. Advance the 
setting of the AUDIO LEVEL TO TRANS-DB until a 
comfortable level is reached. 
h. Loosen the shaft locking nut of the OSC FEED

BACK ADJ, Rl47. 
i. Turn Rl47 counter-clockwise until oscillations 

cease. 
j. Now rotate the adjustment clockwise just past the 

point where oscillations resume. In order to maintain 
the stability of the oscillator consistent with good wave
form turn the adjustment a few degrees further clock
wise. This completes the feedback adjustment. 

6-31. CALIBRATION OF AUDIO LEVEL TO TRANS
DB ATTENUATOR 

6-32. In the transmitter performance test function of 
the test set, the MODULATOR tube Vl06 supplies the 
AUDIO LEVEL TO TRANS-DB attenuator ATlOl with 

audio voltage used in modulating the voice circuits of 
radio transmitters. The 0 db output level of this atten
uator is 3 volts when it is terminated in 82 ohms. 

6-33. The following steps describe the adjustment 
procedure. 
a. Remove the test set from the equipment case. (See 

paragraph 5-15.) 
b. Connect the 115V ac power source. 
c. Allow the test set to warm up for at least ZO min

utes. 
d. Turn the MASTER CONTROL switch to TPT posi

tion. 
e. Rotate the AUDIO LEVEL TO TRANS-DB fully 

clockwise. The pointer on the knob should now indi
cate at "0" on the scale. 
f. Put the MOD switch to the INT position. 
g. Place the TRANS KEY switch to the ON position. 
h. Using clips, connect an 82 ohm, plus or minus 5 

percent, 1 watt, resistor from the ring contacting ter
minal (Red and White wires) of the panel jack marked 
MIG and ground. Test point AI {See figure 6-2). 
i. Connect the Electronic Multimeter ME-6/U, or 

equivalent, across the 8Z ohm test resistor. 
j. Loosen the shaft locking nut of the AUDIO LEVEL 

CAL chassis adjustment, R 155. 
k. Turn the screwdriver slotted shaft of Rl55 until 

the voltmeter reads 3 volts. 
1. Retighten the shaft locking nut. This completes 
the adjustment. 
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Figure 7-2. Radio Test Set AN / TRM-1, Voltage Chart 
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Figure 7-3, Radio Test Set AN/ TRM-1, Resistance Chart 
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AN16-30TRM1-3 

SECTION I 

DESCRIPTION AND LEADING PARTICULARS 

1-1. SCOPE AND GENERAL INFORMATION. 

1-2. This publication comprises overhaul instruc
tions for Radio Test Set AN/TRM-1 as manufactured 
byTrad Electronics Corp. , 1001 First Avenue, Asbury 
Park, New Jersey. Coverage includes information 
necessary for servicing and maintaining the equip
ment by Overhaul and Repair Units of the Navy be
yond the capabilities of F ASRON and Field Maintenance 
activities. 

1-3. Radio Test Set AN/TRM-1 is capable of per
forming preflight performance tests on aircraft re
ceivers, transmitters, and navigation equipment in 
the frequency range from 190 kc to 400 me, and on voice 
intercommunication equipment in the audio frequency 
range. Complete electrical and physical characteris
tics of Radio Test Set AN/rRM-1 are included in the 
Handbook of Service Instructions AN16-30TRM1-2. 
The equipment, complete with cables and accessory 
units, is shown in figure 1-1. The operating controls 
and connectors for Radio Test Set AN/TRM-1 are shown 
in figure 1-2. Refer to Table IV of Handbook of Op
eration Instructions AN16-30TRM1-1 for explanation 
of these controls. 

Section I 
Paragraphs 1-1 to 1-3 
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AN16-30TRM1-3 Section ll 
Paragraphs 2-1 to 2-4 

SECTION ll 

SPECIAL OVERHAUL TOOLS AND TEST EQUIPMENT 

2-1. LIST OF SPECIAL TEST EQUIPMENT. 

2-2. Table I, below, lists special test equipment re
quired to perform the adjustment and recalibration 
procedures described in this handbook. 

2-3. LIST OF SPECIAL TOOLS. 

2-4. No special tools are required in the specialized 

overhaul and maintenance of Radio Test Set AN / TRM-1, 
otherthantheusualbenchtools, suchas pliers, screw
drivers, etc. Two Allen set-screw wrenches, sizes 
/16 and /18, are supplied with the subject equipment for 
use in tightening knobs and in the disassembly of cer
tain component parts. These wrenches are stored with 
the accessory units in Cover CW-196/TRM-1, shown 
in figure 1-1. 

TABLE I. SPECIAL TEST EQUIPMENT REQUIRED FOR OVERHAUL 

FIGURE & NAME AN TYPE ALTERNATE .b&PLICA TION 
INDEX NO. DESIGNATION 

Voltmeter, 20, 000 Multimeter Simpson Model 260 For checking voltages at des-
ohms per volt sen- TS-352/U ignated test points and from 
sitivity Weston Model 790 tube socket terminals to 

chassis ground. 

Voltmeter, vacuum- TS-375/U Ballantine Model For checking voltages at 
tube type. High 643 those test points where elec-
input impedance tricalloading by the voltmeter 
type General Radio would introduce error in 

Model726A measurement. 

Hewlett-Packard 
Model 400A 

11-3 RF Wattmeter AN/URM-43 For use in percentage modu-
lation performance test. 

Frequency meters LM-13 (125 kc For use in recalibrating the 
to 20 me) frequency dials of Signal 

Generators SG-32 and 
TS-323/UR(20 SG-33/ TRM-1 {190 kc to 
me to 480 me) 400 me). 

11-4 Oscilloscope AN/ USM-24 or TS-239 / UP For use in checking audio 
AN/USM-38 TS-34/AP oscillator performance; 

checking % modulation charac-
Dumont Model teristics of Signal Generators 
29 4A SG-32 and 33/TRM-1; recal-

Tektronix Models 
ibrating meter M102. 

511AD or 514D 

Trad Model 
P0-400 

11-3 Audio-oscillator TS-382/U Hewlett-Packard For use in checking the cal-
Model 200C ibration of meter M102 as % 

11-2 modulation indicator; for use 
as a source of external mod-
ulation for Signal Generators 
SG-32 and SG-33/TRM-1; also 
used for checking ac volts and 
mw on meter M103. 

3 



Section ll AN16-30TRM1-3 

TABLE I. SPECIAL TEST EQUIPMENT REQUIRED FOR OVERHAUL (Cont) 

FIGURE & NAME AN TYPE ALTERNATE APPLICATION 
INDEX NO. DESIGNATION 

11-3 Audio Modulation General Radio For use in checking the cal-
Monitor Type No. 1931-A ibration of meter Ml02 as % 

modulation indicator. 

11-1 Regulated DC Any suitable type For use in checking the 
Power Supply, accuracy of de meter M103. 
Adjustable between 
550 and 600v at 
100 ma 

11-3 AM Transmitter, 30 Any suitable type For use in checking the % 
me carrier, 65-100 modulation indication per-

watts formance of meter M102 and 
in checking the internal mod-
ulation characteristics of 
Test Set AN/TRM-1. 

Headset HS-30 For use in checking frequency 
calibration of Signal Genera-
tors SG-32 and SG-33/TRM-1. 

11-2 AC Voltmeter Ballantine Model For use in checking the 
300 accuracy of ac volts/mw 

meter M103. 

11-2 Voltage Divider Shop manufacture. FOr use in checking the 
Network See figure 11-2 accuracy of ac volts/mw 

for schematic meter MlO:i. 
diagram 

11-4 Mixer Rectifier General Radio For use in checking audio 
874-MR oscillator performance; 

checking % modulation char-
acteristics of Signal Genera-
tors SG-32 and SG-33/TRM-1; 
recalibrating meter Ml02. 

11-4 Oscillator and General Radio For use in checking% mod-
Power Supply Model 1208A Unit ulation characteristics of 

Oscillator (65-500 Signal Generators SG-32 and 
me) SG-33/TRM-1; recalibrating 

meter Ml02. 
General Radio 
Model 1205-A 
Unit Power Supply 

11-1 DC Voltmeter, Weston Model 901 For use in checking accuracy 

0-750v de-l, 000 Weston Model 931 of de voltmeter Ml03. 

ohms/volt, 0. 5% 
accuracy 

11-1 Calibrated Voltage Shop manufacture. For use in checking accuracy 

Divider Network See figure 11-1 of de voltmeter Ml03. 
for schematic 
diagram 

4 



AN16-30TRM1-3 Section m 
Paragraphs 3-1 to 3-10 

SECTIONm 

SPECIALIZED MAINTENANCE AND REPAIR 

3-1. TROUBLESHOOTING DATA. 

3-2. Radio Test Set AN/TRM-1 has been completely 
tested and calibrated at the manufacturer's plant be
fore shipment. When recalibration or adjustment is 
required, Radio Test Set AN/TRM-1 must be recali
brated by using more precise test equipment. Repairs 
should be performed only by authorized overhaul unit 
and depot personnel. Attempts to modify the subject 
equipment should not be undertaken as they might ad
versely affect the critical electrical characteristics 
of the set. 

3-3. This last precaution is especially true for the me
chanical drive systems in Radio Test Set AN/TRM-1. 
These drive systems are designed for use beyond the 
normal life of the electrical sections of the equipment 
and should never be tampered with unless, of course, 
a mechanical breakdown of the drive systems occurs. 

3-4. LOCALIZING TROUBLE. 

3-5. The first step in troubleshooting is to determine 
whether a trouble actually does exist. It is possible 
that certain indications of trouble may be present when 
there is nothing wrong with the equipment other than 
improper operation. Overhaul personnel should be 
thoroughly familiar with the Handbook of Operating 
Instructions AN16-30TRM1-1 before attempting to 
analyze any indicated defect. 

3-6. After a positive determination is made that the 
equipment requires repair or adjustment, the next step 
is to sectionalize the fault. Sectionalization means 
tracing the fault to the major component (such as a Sig
nal Generator) or circuit (such as the internal audio 
modulating circuit) responsible for the abnormal con-

dition. The next step is to localize the fault. Local
ization means tracing the fault to the defective part 
responsible for the abnormal operation. It is possible 
that either operators or field maintenance personnel 
have already traced the defective part by tJse of the 
major and secondary test points described in Section 
VI, Handbook ofServicelnstructionsAN16-30TRM1-2. 
In this case, all that is necessary is to disassemble the 
equipment and replace the defective part, unless are
check of this previous servicing is desired by over
haul maintenance personnel to substantiate these 
findings. 

3-7. A preliminary visual check should be made be
fore proceeding with any further troubleshooting pro
cedure. This check should include the inspection of 
such items as indicator lamps, position of power 
switches, fuses, loose cables, charred insulation, 
broken wires, control settings, physical damage, etc. 

3-8. Table ll, Routine Check Chart, and Table m, 
Typical Troubles Chart, provide a convenient method 
of checking normal indications of operating circuitry. 
If an indication is not normal, the section or part 
at fault has been isolated, and repair can be made. 
Major and secondary test points are described and 
identified in Section IV, Handbook of Service Instruc
tions AN16- 30TRM1-2. 

3-9. ROUTINE OPERATIONAL CHECK. (See fig
ure 1-2.) 

3-10. Table n provides a chart for a routine check 
on the operation of the equipment. The first column 
shOws what is being checked, the second column pro
vides instructions on how to check, while the third col
umn indicates normal performances and precautions. 

TABLE n. ROUTINE CHECK CHART 

WHAT TO CHECK HOW TO CHECK PRECAUTIONS AND REMARKS 

1. INSTALLaTION Before applying power to the equipment, Check the front panel of the equip-
make sure that the equipment is properly ment for damage, such as cracked 
set up in accordance with the preliminary meter glass, broken control knobs, 
adjustment instructions of Section m, etc. 
Handbook of Operations Instructions. Set 
the panel controls as follows: Check that all cables and wires are 

in good condition and that connec-
~ POWER switch S107 to STANDBY tions are properly made. 
positiOn. 

The front panel indicator lamp des-
b. SIG GEN% MOD control R154 fully ignated STANDBY will be illuminated, 
counterclockwise. indicating that power is applied to 

the equipment space heater. In the 
c. RF LEVEL TO TRANS-DB control event that the equipment has been sub-
AT101 fully counterclockwise. jected to excessive humidity, the space 
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Section m 

6 

WHAT TO CHECK 

2. AC POWER 
CIRCUITS 

3. Signal Generator 
SG-32/TRM-1 

4. Signal Generator 
SG-33/TRM-1 

AN16- 30TRM1-3 

TABLE n. ROUTINE CHECK CHART (Cont) 

HOW TO CHECK PRECAUTIONS AND REMARKS 

d. FUNCTION switch S103 to AC position. heater should be left on as long as 
practicable to dry out any accumu-

e. MOD switch S105 to INT position. lated moisture. 

Place POWER switch S107 to POWER 
position. 

Allow the test set to warm up for 20 
minutes before proceeding with the 
routine check of operation. 

a. Place MASTER CONTROL switch 
SlOl in LMHF position. 

b. Rotate FREQ control C306. 

c. Set FREQUENCY BAND switch 
S301 to A band. Set frequency indi
cating dial to read • 19 me. 

d. Adjust RF LEVEL control R301 
until the pointer of CARRIER LEVEL 
meter M101 deflects to the red arrow 
marked SET. 

e. Change the setting of the frequency 
indicating dial to • 54 me in the A band. 
Repeat step d above. 

f. Check BANDS B, C, D and E by 
repeating step d above at both ends of 
each band. 

g. Rotate SIG GEN% MOD control 
R154 clockwise. 

h. Place FREQ BAND switch S301 
and MICROVOLTS control AT301 in 
each detented position. 

Turn MASTER CONTROL switch S101 
to VHF /UHF position. Repeat all pro
cedures, checks, and adjustments 
listed for Signal Generator SG-32/TRM-1 
in step 3 above. 

The STANDBY panel indicator lamp 
should not light and the POWER in
dicator lamp should be illuminated. 
This indicates that ac power has been 
removed from the internal space 
heater and is now applied to the equip
ment's cir.cuitry. 

a. The pointer of VOLT/M.W meter 
M103 should indicate zero on the 
MILLIW ATTS scale. 

b. Check that the frequency indicating 
dial rotates smoothly. 

d. This setting indicates that the 
rf output voltage can be set to the 
proper reference value. 

f. If CARRIER LEVEL meter M101 
can be set at the red arrow for all 
bands, the value of the output voltage, 
in microvolts, is indicated directly 
by the position of MICROVOLT selec
tor AT301, provided RF OUTPUT 
jack J301 is properly terminated in 
50 ohms. 

g. The degree of audio modulation 
will be indicated on the upper scale 
of SIG GEN % MODULATION meter 
M102. 

h. Check that the detent action is 
smooth and firm in each position. 
Check proper position of the pointer 
knobs. 



~16-3011R~l-3 Section m 

TABLE ll. ROUTINE CHECK CHART (Cont) 

WHAT TO CHECK 

5. VOLTMETER 
CffiCUITS 

HOW TO CHECK 

Rotate MASTER CONTROL switch SlOl 
to VM position. 

a. Place FUNCTION switch Sl03 to 
DC position. 

b. Check that the pointer of VOLT/ MW 
METER M103 indicates zero. 

c. Connect Test Lead Set CX1331/U 
(stored in the equipment cover) to the 
tip jacks, marked "AC-DC" volts, lo
cated at the left side of the front panel. 

d. Place FUNCTION switch Sl03 to AC 
position; set R~GE switch S102 to Xl. 

e. Touch the ends of the test leads 
together, making firm contact. 

f. Switch ~GE switch S102 succes
sively to XlO and XlOO positions. At 
each position, touch the ends of the 
test leads together firmly. 

6. TestSet')uba.ssembly Turn MASTER CONTROL switch SlOl 
TS-687/TRM-1 to TPT position. 

7. DIAL AND METER 
LIGHTS 

a. The pointer of CARRIER LEVEL 
meter MlOl should indicate at the index 
marking located at the extreme left side 
of the LEVEL SHIFT scale. 

b. The pointer of % MODULATION 
panel meter M102shouldindicate at zero. 

Place LIGHTS switch Sl06 to the ON 
position. 

PRECAUTIONS AND REMARKS 

This places the general purpose volt
meter and MW meter circuits of the 
~/TRM-1 into operation. 

b. If necessary, carefully move the 
mechanical zero adjustment located 
on the meter face until the pointer is 
set to indicate zero. 

e. The pointer of VOLT /MW METER 
M103 should indicate zero on the V AC 
scale. 

f. The meter should indicate zero 
on the V AC scale for both positions 
of R~GE switch Sl02. 

a. If not, turn the mechanical zero 
adjustment located on the meter face 
until the pointer position is at the in
dex line. 

b. If necessary, turn the mechanical 
zero adjustment located on the meter 
face until the pointer indication is at 
zero. 

Check that the dial lamps of Signal 
Generators SG-32 and SG-33/TRM-1 
and the three panel meters are 
illuminated. 
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Section m ~16-3011R~1-3 

Paragraphs 3-11 to 3-18 

3-11. TYPICAL TROUBLES CHART. 

3-12. Table m provides a list of typical troubles which 
may be encountered. The first column shows the set-up 
conditions for performing the check. The second col
umn shows the normal indication when the equipment 
is operating properly. The third column shows symp
toms of abnormal operation. The last column lists 
the recommended or suggested remedy. Follow the 
steps in the "Remedy" column in the order shown. If 
the first step checks out satisfactorily, proceed to 
the succeeding steps until the cause of the trouble is 
located. 

3-13. TUBE SOCKET ELECTRICAL ~REMENT. 

3-14. The majority of faults may be localized by check
ing the voltage and resistance at the tube sockets. Fig
ures 7-2 and 7-3, Handbook of Service Instructions 
~16-30TR~1-2, indicate the proper voltage andre
sistance measurements, respectively, for each tube 
socket within the equipment. 

3-15. MAJOR AND SECONDARY TEST POINTS. 

3-16. ~any equipment troubles can be localized by 

checking the voltage and resistance at the major and 
secondarytestpointswithin the circuitry of the equip
ment. Paragraphs 6-3 and 6-5, Section VI, Handbook 
of Service Instructions ~16-30TR~1-2, identify the 
major and secondary test points, respectively. 

3-17. TUBE REPLACE~ENT. 

3-18. Any of the electron tubes contained in Radio 
TestSet~/T~-1maybereplaced at the field main
tenance or depot levels. However, certain readjust
ments may become necessary after the tubes have been 
replaced. These adjustments are described in para
graph 6-13, Section VI, Handbook of Service Instruc
tions AN16-30TR~1-2. It is also recommended that the 
frequency calibration be checked against a frequency 
standard. To actually replace the tubes, the test set 
must be removed from the equipment case as described 
in paragraph 5-15, Section V, Handbook of Service 
Instructions AN16-30TR~1-2. The table in paragraph 
6-12, Section VI, Handbook of Service Instructions 
~16-30TR~1-2, lists the tubes contained in the test 
set subassembly, together with minor readjustment 
procedures which may be necessary after tube re
placement. 

TABLE m. TYPICAL TROUBLES CHART 

SET-UP CONDmON NO~ INDICATION NATURE OF TROUBLE REmDY 

1. POWER INPUT Pilot lamp 1102 and me- No lamps are illuminated. Indicates no ac applied 
ter lamps 1104, 1105, and to primary of power 

~aster CONTROL 1106light. transformer. 
switch S101in TPT 
position. POWER a. Check pilot lamps 

switch S107 to 1102, 1104, 1105, and 

POWER, andLIGHT 1106. 
switch S106 to ON. 
(See figure 1-2) b. Check front panel 

fuses F101 and F102. 

c. Check the ac source 
and continuity through 
power cord CX-3642/U. 

d. Check continuity 
through line filter. 

e. Check continuity be-
tween terminals 6 and 7 
of power transformer 
T102. 

2. VOLT/~ meter 
~103 

MASTER CONTROL ~eter needle should be a. No response from a. Indicates defective 

switch S101 to V~ capable of being set at meter needle when R132 tube V103. Replace 

position. (See figure zero by adjusting vari- is varied. tube. 
1-2) able resistor R132. (See 

figure 4-3) b. ~eter needle remains b. Indicates shorted var 
below zero and does not iable resistor R132. Re-
move whenR 132is varied. place variable resistor. 
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AN16-30TRM1-3 Section m 

TABLE m. TYPICAL TROUBLES CHART (Cont) 

SET-UP CONDITION NORMAL INDICATION NATURE OF TROUBLE REMEDY 

3. MODULATION 
voltmeter M102. 

MASTER CONTROL Meter needle should be a. Meter needle remains a. Indicates shorted var-
switch S101 in TPT, capable of being set at below zero and does not iable resistor R115. Re-
LMHF, or V /UHF Lero by adjusting vari- move when R115 is varied. place variable resistor. position. (See figure able resistor R115. (See 
1-2) figure 4-3) b. No response from me- b. Indicates defective 

ter needle when R115, is tube V102. Replace tube. 
varied. 

4. CARRIER LEVEL 
meter M101. 

MASTER CONTROL The needle of meter M101 No reading of M101. Indicates no rf signal from 
switch S101 in LMHF should rise towards the Signal Generator 
position. Slowly ro- right-hand end of the SG-32/TRM-1. 
tate RF LEVEL con- scale and should be cap-
trol R30 1 clockwise. able of being set at zero a. Check similar opera-
(See figure 1-2) of the center scale. tion on each band of the 

signal generator. Uit 
occurs only on one band, 
it indicates a defective 
coil for that band. Re-
move coil and replace. 

b. U the trouble exists 
on all bands, check for 
proper B+ voltage at plate, 
pin 5, of oscillator tube 
V301. 

c. U the voltage is cor-
rect, check tube V301. 
Replace if defective. 

d. Check for proper B+ 
voltage at plate, pin 5, of 
the rf amplifier tube V302. 

e. U the voltage is cor-
rect, check tube V302. 
Replace if defective. 

f. Check plug P302 con-
nection to J302 located at 
rear of Signal Generator 
SG-32/TRM-1, for proper 
mating. 

g. Check RF LEVEL 
control R30 1 for open 
circuit. Remove and re-
place this control, if 
defective. 

h. U all other checks 
prove satisfactory, check 
for defective crystal 
CR301. Remove andre-
place crystal, if defective. 
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Section lli AN16-30TRM1-3 

TABLE lli. TYPICAL TROUBLES CHART (Cont) 

SET-UP CONDITION NORMAL INDICATION NATURE OF TROUBLE REMEDY 

5. CARRIER LEVEL 
meter M10 1 as used 
for Signal Generator 
SG-33/TRM-1 

MASTER CONTROL The needle of meter No reading of meter M101 Indicates no rf signal 

switch S101, in M101 should rise towards from Signal Generator 

V / UHF position. the right-hand end of the SG-33/TRM-1. 

Slowly rotate RF scale and should be cap-
LEVEL control able of being set at zero a. Check for similar op-

R201 clockwise. (See of the center scale. eration on each band of 

figure 1-2) the signal generator. If 
it occurs on only one band, 
it indicates a defective 
coil for that band. Remove 
coil and replace. 

b. If the trouble exists 
for all bands, check for 
proper B+ voltage at plate, 
pin 4 or 3, of oscillator 
tube V201. 

c. If the voltage is cor-
rect, check tube V201. 
Replace if defective. 

d. Check plug P201 con-
nection to J201, located 
at rear of Signal G'enera-
tor SG-33/TRM-1, for 
proper mating. 

e. Check RF LEVEL con-
trol R201 for open cir~it. 
Remove and replace this 
control, if defective. 

f. If all above checks 
prove satisfactory, check 
for defective crystal 

I 
CR201 in attenuatorAT201. 

I If defective, the complete 
attenuator should be 
replaced. 

6. REGULATED 147V 
CffiCUIT. 

This voltage meas- Regulated voltage remains a. Regulated voltage is a. Indicates a defective 

ured at pin 5 of tube constant at 147 volts. higher than 147 volts. voltage regulation circuit. 

Vl08. Check voltage regulator 
tube, V108. 

b. Regulated voltage is b. Check for leaky filter 
lower than 147 volts. capacitor C119B. Check 

unregulated B+ voltage as 
given in step 7 of this 
table. 

c. No voltage. c. Check resistors R159 
and R160 for open circuit. 
Check unregulated B+ vol-
tage as given in step 7 of 
this table. 

10 



AN16- 30TRM1-3 Section ill 

TABLE ill. TYPICAL TROUBLES CHART (Cont) 

SET- UP CONDITION NORMAL INDICATION NATURE OF TROUBLE REMEDY 

7. UNREGULATED B+ 
CIRCUIT. 

This voltage meas- Unregulated B+ approx- a. Unregulated voltage a. Check rectifier tube 

ured at test point No. imately 270 volts. much lower than 270 V107. Check filter capa-
2, the junction of in- volts, with no regulated citor Cll9B. Check plug 

ductance L101 and voltage output. PllO and jack JllO for 

resistor R159. proper mating. 

b. No voltage output at b. Check rectifier tube 
test point No. 2. Vl07. Check filter capa-

citor Cll9B for shortcir-
cuit. Check L101 for open 
circuit. Check for conti-
nuity between terminals 
3, 4, and 5 of power trans-
former T102. 

8. AUDIO OSCILLATOR, 
MODULATION em-
CUlTS. 

MOD switch S105 % MOD meter M102 No reading on meter a. Check audio-oscillator 

to INT position. should read percent M102. tube V10 5, modulator tube 

MASTER CONTROL modulation up to 60%, V106, and modulator volt-

switch S101 to LMHF depending upon setting meter tube V102. Replace 

position. RF LEVEL of R154. any tube, if defective. 

control R301 rotated 
clockwise until meter b. Check B+ voltage on 

M101 reads center plates of V105, pins 1 and 

scale. Signal Gener- 6. 
ator % MOD control 
R154 rotated clock- c. Check oscillator-feed-

wise. back-adjustment variable 
resistor R147 for open 
circuit. Replace R147 if 
defective. (See figure 4-2). 

d. Check B+ voltage on 
plate of modulator tube 
Vl06, pin 5. 

e. Check for continuity 
between terminals 1 and 2 
of modulation transformer 
T101. 

f. Check capacitor C104 
for open circuit. Replace 
capacitor, if defective. 

g. Check switch S101, 
sections D and E for con-
tinuity. 

9. TRANSMITTER 
MODULATION. 

11 



Section ill 

SET-UP CONDITION 

12 

Modulated signal 
from a transmitter 
applied through suit
able coupler detector 
(either CU-220/TRM-
1 or CU-413/TRM-1) 
to coupler input jack 
J103. 

AN16-30TRM1-3 

TABLE m. TYPICAL TROUBLES CHART (Cont) 

NORMAL INDICATION 

% MOD meter M102 
should read percent 
modulation up to 120%, 
depending on the capa
bilities of the trans
mitter. 

NATURE OF TROUBLE 

a. No reading on meter 
M102. Reading on SET 
CARRIER LEVEL meter 
M10 1 is satisfactory. 

b. No reading on CAR
RIER LEVEL meter 
M101. Reading on % 
MODULATION meter 
M102 is satisfactory. 

REMEDY 

a. Check audio oscillator 
tube V105, modulator 
tube V106, amplifier ca
thode follower tube V101, 
and modulation voltmeter 
tube V102. Replace any 
and all tubes, if defective. 

Check B+ voltage on plates 
of V105, pins 5 and 6. 

Check oscillator-feedback
adjustment resistance 
R147 and audio-level
calibration variable re
sistor R155 for open cir
cuit. Replace either or 
both resistors, if defec
tive. 

Check B+ voltage on plate 
of V106, pin 5. 

Check continuity between 
terminals 1 and 2, 5 and 
6, of transformer T101. 

Check TRANS KEY switch 
8104 for continuity. 

Check connection of IC8 
input jack J108. 

Check capacitors C102 
and C103 for open circuit. 
Replace either or both 
capacitors, if defective. 

Check switch 8101 sec
tions C and D, for con
tinuity. 

Check capacitor C 104 for 
open circuit. Replace if 
defective. 

Check switch 8101 sec
tion E, for continuity. 

Check B+ voltage on 
plates of amplifier ca
thode follower V101, pins 
1 and 6. 

b. Check MASTER CON
TROL switch 8101, sec
tion A, for continuity. 



SET-UP CONDITION 

10. DC VOLTMETER. 

DC voltages applied 
to jacks J104, J105 
through test leads 
CX-1331/U. FUNC
TION switch 8103 in 
DC position. RANGE 
switch at Xl, X10, 
X100, 600 volts, de
pending on value of 
de voltage applied. 

11. AC VOLTMETER. 

AC voltages applied 
to jacks J104, J105 
through appropriate 
testleads CX-1331/U. 
FUNCTION switch 
8103 in AC position. 
RANGE switch S102, 
at X1, X10, X100, de
pending on value of 
ac voltage applied. 

AN16-30TRM1-3 

TABLE m. TYPICAL TROUBLES CHART (Cont) 

NORMAL INDICATION 

Meter reading on appro
priate scale should agree 
with value of known de 
voltage applied. 

Meter reading on appro
priate scale should agree 
with value of known ac 
voltage applied. 

NATIJRE OF TROUBLE 

c. No indication on 
OVER-MOD neon lamp 
1101, with MOD meter 
M102 reading 100% and 
CARRIER LEVEL meter 
M10 1 reading at center 
scale. The over-modu
lation preset variable re
sistor R137 is rotated to 
its extreme counterclock
wise position. 

No reading on VOLT/MW 
meter M103 for any set
ting of RANGE switch 
S102. 

No reading on meter 
M103 for any setting 
of RANGE switchS102. 

Section m 

REMEDY 

c. Check over-modula
tion amplifier tube V104. 
Replace tube, if defective. 

Check OVER-MOD neon 
lamp 1101. Replace, if 
defective. 

Check plate voltage of 
over-modulation amplifier 
tube V104, pin 5. 

Check capacitor Clllfor 
open circuit. Replace ca
pacitor, if defective. 

Check resistors R125, 
R126, R127, and R128 for 
open circuit. Remove 
and replace any and all 
resistors, if defective. 

Check MASTER CONTROL 
switch S101, sections F 
and H, for continuity. 

Check RANGE switch 
S102, section C, for 
continuity. 

Check FUNCTION switch 
8103 for continuity. 

Check meter M103 for 
open or burnout. 

a. Check MASTER CON
TROL switch S101, sec
tion F, for continuity. 

b. Check FUNCTION 
switch S193 for continuity. 

c. Check RANGE switch 
8102, section A, for 
continuity. 

d. Check MASTER CON
TROL switch S101, sec
tion G. for continuity. 

e. Check resistors Rl19 
through R124, inclusive, 
for open circuit. Remove 
and replace any and all 
resistors, if defective. 

13 



Section ill AN16-30TRM1-3 

TABLE ill. TYPICAL TROUBLES CHART (Cont) 

SET-UP CONDmON NORMAL INDICATION NATURE OF TROUBLE REMEDY 

f. Check MASTER CON-
TROL switch S101, sec-
tion B, for continuity. 

g. Check capacitor C102 
for open circuit. Remove 
and replace the capacitor, 
if defective. 

h. Check the B+ voltage 
on plates of amplifier-
cathode follower tube 
VlOl, pins 1 and 6. 

i. Check capacitor C 103 
for open circuit. Remove 
and replace capacitor, if 
defective. 

j. Check MASTER CON-
TROL switch S101, sec-
tion C, for continuity. 

k. Check capacitor C107 
for open circuit. Remove 
and replace, if defective. 

1. Check tube V103. 
Replace if defective. 

m. Check MASTER CON-
TROL switch S101, sec-
tion H, for continuity. 

14 



AN16-30TRM1-3 Section IV 
Paragraphs 4-1 to 4-16 

SECTION IV 

DISMANTLING AND DISASSEMBLY 

4-l. INTRODUCTION. 

4-2. The following paragraphs contain procedures for 
the dismantling and disassembly of the major compo
nent sections of the Radio Test Set AN/TRM-1 when
ever it becomes necessary to replace a part or repair 
a circuit fault. Some of these procedures have already 
been listed in the Hanrbook of Service Instructions 
AN16-30TRM1-2, and the corresponding paragraphs 
will be referred to when these procedures are presented 
in the following paragraphs. 

4-3. Caution should be exercised when handling the 
mechaniccll drive system coupling the tuning capacitors 
of the signal generator components with their respec
tive dials. This mechanical system is designed to last 
beyond the life of the electrical portions of the equip
ment. Overhaul of the mechanical coupling drive should 
be required only if the signal generator component has 
been dropped or has received a sharp blow which might 
result in bent shafts or misalignment of gears. One 
must be cautioned again that any such mechanical re
adjustment or replacement should be performed only 
when absolutely necessary and when the malfunctioning 
cannot be remedied by the electrical adjustments de
scribed in Section m of this handbook. 

4-4. REMOVING EQUIPMENT FROMPACKING BOX. 

4- 5. Precautions should be taken to prevent damage to 
the equipment when unpacking. Cut metal bands with 
c~.ppropriate cutters. If packed in a wooden box, remove 
nails from the lid with a nail puller. Do not use a pinch 
bar, chisel, or any similar tool which may dam...ge the 
equipment. Remove packing material and examine 
carefully before discarding to make sure that no parts 
or accessories of the equipment, or packing slips, 
special instructions, etc. are packed separately from 
the equipment case. Grasp the carrying handle and 
carefully lift the equipment from the packing box. 

4-6. REMOVINGSIGNALGENERATORSSG-32/TRM-1 
AND SG-33/TRM-1 FROM THE EQUIPMENT. 

4-7. Refer to paragraph 5-9, Handbook of Service 
Instructions AN16-30TRM1-2, for procedures tore
move the signal generator components from Radio 
Test Set AN/TRM-1. 

4-8. REMOVING TEST SET SUBASSEMBLY TS-687/ 
TRM-1 FROM THE EQUIPMENT CASE. 

4-9. Refer to paragraph 5-15, Handbook of Service 
Instructions AN16-30TRM1-2, for procedures ne
cessary to remove the complete test set subassembly 
from the equipment case. 

4-10. REMOVING POWER PANEL. (See figure 4-1.) 

4-11. Two captive screws C (in figure 4-1) hold the 
power panel in place. After these two screws have 
been loosened, the }Janel may then be partially lifted 
from the frame to permit replacement of any compo
nent on the power panel. In the event it is necessary 
to unsolder the leads to the panel, see figure 4-1 for 
the wiring diagram of connections from the power panel 
to the chassis proper. 

4-12. PRELIMINARY DISASSEMBLY OF TEST SET 
SUBASSEMBLY TS-687 /TRM-1. 

4-13. Refertoparagraph6-8 cthruninclusive, Hand
book of Service Instructions AN16-30TRM1-2, for the 
procedures necessaryto complete the preliminary dis
assembly of the test set subassembly. 

4-14. COMPLETE DISASSEMBLY OF TEST SET SUB
ASSEMBLY TS-687/TRM-1. 

4-15. After the preliminary disassembly (para
graph 4-12 above) has been completed, Test Set Sub
assembly TS-687/TRM-1 will consist of two chassis 
connected together by two power cables. Plug PllG 
dlld its associated cable connect power transformer 
T102 to the circuitry of the upper chassis . Plug PllO 
is removed from J110 by lifting the plug straight up and 
out. The other cable terminates in jacks J101 4nd J102 
of the lower chassis, but is not detachable. 

4-16. For further disassembly, refer to exploded 
views, iigur<!s 4-2, 4-3, 4nd4-4. Detailed instructions 
for removal of certain components are as follows: 

a. To remove meter M102 and switches S101, S105, 
4nd Sl06, first remove the handle support bracket by 
unscrewing the four binding head screws located on 
the frontpa.nel, two on either side of meter M102. Me
ter M102 and switches S105 a.nd Sl06 may then be re
movedwithoutfurther clisassembly. To reinove switch 
S101, the front p4nel must also be detached from the 
subassembly frame and pulled forward. 

b. To remove jacks Jl03, J106, J107, and Jl08,first 
detach the front panel as in subparagraph a above. 

c. Terminal bo.u-d 1 Bl03 may be removed by un
screwing the two binding-head screws holding the brac
kets to the chassis. The nuts on the under side of the 
chassis are captive type and need not be held. 

d. To remove varic~.ble resistors R101, R103, Rll7, 
R118, and R155, first detach their mounting bracket 
from the chassis. Variable resistors Rll5, R132, 
R134, R139, and R141 may be removed individually 
without detaching their mounting bracket. 
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Section IV ~16-3011t~l-3 

Figure 4-1. Connections from Power Panel to Chassis 
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Section IV AN16-30TRM1-3 
Paragraphs 4-17 to 4-20 

4-17. DISASSEMBLYOFSIGNALGENERATORSG-33/ 
TRM-1. (See figures 4-5 and 4-6.) 

4-18. Refer to exploded views, figures 4-5 and 4-6, 
for disassembly of Signal Generator SG-33/TRM-1. 

4-19. To remove resistor R225, disconnect plug P204 
from connector J204. Unscrew hexagonal adapter and 
carefully pull toward front panel until clear of filter 
body; gently pull to the side, bending the inside wire 
lead sufficiently to clear front panel; and then pull 

~I 

-
I I ...... - --
1 I -- --
1 ""-- --
1 ---"""-

straight out to release center female contact from con
nector J204. Before unsoldering R225, accurately 
measure total length from filter body to end of contact. 
Leads of a replacement resistor must be carefully 
dressed to assure the same total length as the original 
assembly. 

4-20. To remove filter Z203, remove the hexagonal 
adapter as outlined in paragraph4-19 above. Unsolder 
the wire from the end of the filter. Unscrew the filter 
from its bracket. 

~ -

Figure 4-5. Signal Generator SG-33/TRM-1, Exploded View, Left Side 
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Section IV AN16-30TRM1-3 
Paragraphs 4-21 to 4-32 

4-21. To remove the oscillator subassembly, remove 
side cover plate from the oscillator compartment, re
move oscillator tube V201 by gently prying it up from 
its radial connectors. Unsolder and disconnect con
nections to filters Z201 and Z202, using a pencil-type 
soldering iron. Remove three binding-head screws A, 
figure 4-6, from back of casting. Remove detent stop 
plate B, figure 4-6, and rotate detent plate C, figure 
4-6, until coil turret protrudes from casting. Gently 
pull the oscillator subassembly from the casting. 

4-22. After removing the oscillator subassembly as 
outlined in paragraph 4-21 above, the coil turret may 
be removed by loosening the two setscrews. The coil 
turret may also be removed as follows without removing 
the oscillator subassembly. Remove detent stop plate 
B, figure 4-6, and loosen shaft locking screw D, fig
ure 4-6. RotatedetentplateC, figure 4-6. until it pro
trudes from the casting, and slide the shaft assembly 
toward the front panel sufficiently to remove coil turret. 

4-23. To remove attenuator AT201, proceed as follows: 

a. Remove the frequency scale drum dial by remov
ing the three binding-head screws .. 

b. Unsolder and remove leads fromRF LEVEL con
trol R201 and tag them for identification. Unsolder 
brown lead from lamp sockets. 

c. Remove FREQ BAND and MICROVOLTS knobs 
from front panel. 

d. Disconnect cable connectors P203 and P204. 

e. Rotate FREQ knob fully clockwise. 

f. Stand the generator with the front panel facing up. 

g. Remove FREQ knob. Remove the eight screws 
holding the front panel to the casting mounting posts. 
Replace FREQ knob. 

h. Carefully lift up the front panel, disengaging one 
end of the flexible coupling on the frequency tuning shaft 
assembly. 

i. Remove attenuator AT20 1 by unscrewing the four 
flat-head screws from the front panel. 

4-24. DISASSEMBLY OF SIGNAL GENERATOR SG-
32/TRM-1. 

4-25. Refer to exploded views, figures 4-7 and 4-8, 
for disassembly of Signal Generator SG-32/TRM-1. 

4-26. Remove cover plates on each side of casting. 
Remove access plate from the back of the casting. 

4-27. To remove rf amplifier subassembly A, fig
ure 4-7, unsolder leads of resistor R312, crystal 
CR301, and capacitor C319. Access to the lead of C319 
is through the opening in the back of the casting. Un
solder and tag the four leads from the feed-through 
capacitors C320, C322, and C326. 
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4-28. Removetwoscrews B, figure 4-7, from bottom 
of casting and lift out the rf amplifier subassembly. 

4-29. To remove panel lamp 1301 or 1302, remove 
one of the screws holding the lampholder to the casting 
d.lld loosen the other screw. Turn the lampholder suffi
ciently to permit the lamp to be removed. After lamp 
replacement, replace and tighten the screws. 

4-30. To remove oscillator subassembly C, figure 4-8, 
proceed as follows: 

a. Unsolder the ribbon conductor with insulating 
sleeve fromstandoffterminal D, figure 4-8. Unsolder 
the other ribbon conductor from the dummy terminal 
of switch S301. 

b. Unsolder and tag for identification the two leads 
from standoff capacitors C309 and C313. 

c. Loosen the two rear setscrews of the flexible shaft 
coupling. These setscrews are accessible from thf: 
side or the bottom of the generator. 

d. Remove the two binding-head screws G, figure 4-8, 
holding the oscillator subassembly to the casting. 

e. Slide the oscillator subassembly to the rear, and 
lift out. 

4-31. To remove tuning capacitor C306, proceed as 
follows: 

a. Remove side cover plate and rear access plate. 

b. Remove the rf oscillator subassembly as outlined 
in paragraph 4-30. 

c. Unsolder capacitor C319lead from the solder lug 
terminal of C306. Access to C319 is through opening 
in the back of the casting. 

d. Remove the grounding screw fastening bracket E, 
figure 4-8, from the casting. 

e. Remove the three binding-head screws which form 
a triangle in the center of the bottom of the casting. 

f. Remove the tuning capacitor by drawing straight 
out to disengage coupling block F, figure 4-8, from 
the two pins on the driving gear; and then drawing out at 
slight angle to clear standoff capacitors C309 and 
C313. 

4-32. To remove attenuator AT301, proceed as follows: 

a. Rotate FREQ control fully clockwise. 

b. Remove frequency scale drum dial by removing 
the three binding-head screws. 

c. Unsolder and tag for identification the three wires 
from RF LEVEL control R301. 

d. Remove FREQ BAND control knob. 



AN16-30TRM1-3 Section IV 
Paragraph 4-32 

e. Loosen the two setscrews fastening the flexible 
shaft coupling to the FREQ control shaft. 

f. Place the generator with the front panel facing up. 

g. Remove the seven binding-head screws fastening 
the front panel to the casting mounting posts. 
h. Carefully lilt up the front panel to disengage the 

FREQ shaft from the flexible coupling. 

-----

R312 

V302 C323-wo"...., 

( ___ ___;:cif}~ @-
II 
v 

i. Lift the front panel sufficiently to disconnect cable 
connector P303 from J303. 

j. Remove connector dust cap from the RF OUT panel 
jack. 

k. Remove attenuator AT201 by unscrewing the four 
flat-head screws from the front panel. 

C319 

C328 

C316 

Figure 4-7. Signal Generator SG-32/TRM-1, Exploded View, Right Side 

23 



Section IV 

24 

C301 

V301 

AN16-30TRM1-3 

--® 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Figure 4-8. Signal Generator SG-32/TRM-1, Exploded View, Left Side 
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Section IV AN16-30TRM1-3 

Paragraphs 4-33 to 4-38 

4-33. DISASSEMBLY OF RF COUPLER-DETECTOR 

CU-220/TRM-1. 

4-34. Refer to exploded view, figure 4-9, for dis

assembly of CU-220/TRM-1. 

4-35. Disassembly procedure is as follows: 

a. Remove slip-on sleeve adapter from the probe end. 

b. Remove the four screws from the end plate which 

holds BNC connector J 401. 

c. Withdraw the probe assembly from the assembly 

housing. 

d. Unscrew the polystyrene probe cone housing from 

the cylinder body. 

\ 

r-
1 

e. The probe tip may be removed by unscrewing. 

f. The probe cone may be removed by first remov

ing the probe tip and then unscrewing the cone. 

g. All components are now accessible for repair or 

replacement. 

4-36. DISASSEMBLY OF RF COUPLER-DETECTOR 

CU-413/TRM-1. 

4-37. Refer to exploded View, figure 4-10, for dis

assembly of CU-413/TRM-1. 

4-38. Disassembly procedure is as follows: 

a. Rotate the indexing sleeve until the slotted-head 

setscrew appears through the hole in the sleeve. Re

move the setscrew. 

--

@ I IN~t~~~~ - -1 

I ------. II 
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Figure 4-10. RF Coupler-Detector CU-413/TRM-1, Exploded View 
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Paragraphs 4-38 to 4-43 

b. It is not necessary to remove the indexing sleeve 

to proceed with the following steps. H desired, the 

sleeve may be removed by rotating counterclockwise. 

Do not separate the indexing sleeve from the bushing, 

since the factory-set calibration will be affected. 

c. Remove the probe subassembly by pulling the probe 

subassembly housing out of the T-weld assembly. 

4-39. To disassemble the probe subassembly, pro

ceed as follows: 

a. Remove nut A. 

b. Unscrew the nylon probe tip housing. 

c. Using a small pencil-type soldering iron wit..'l an 

extremely narrow tip, unsolder the connection of crys

tal diode CR502 from the R501 lead which passes 

through the center hole of button capacitor C501. 

d. Remove the probe tip subassembly by pulling it out. 

Care must be taken to prevent loss of the friction 

grounding washer which is not attached to any other 

component. 

4-40. To remove connector J501 and resistor R501, 

proceed as follows: 

a. Follow procedure outlined in paragraphs 4-38 

and 4-39 above. 

b. Straighten the hook on the end of the resistor lead 

\c 
' • 
} 

passing through the center of capacitor C501. 

c. Holding the assembly nearly vertical, with the 

BNC connector up, apply heat to the solder around the 

wire through the center of the capacitor. At the same 

time, gently, but firmly, tap the assembly against the 

work bench to release the capacitor from the housing. 

d. Loosen the setscrew in the flange of the assembly 

housing and unscrew the BNC connector. 

e. Draw out the connector and resistor. 

4-41. Connectors J502 andP501 may be disassembled 

by unscrewing sleeve nuts C and D, respectively. The 

center contacts may be removed by unscrewing. H 

disassembly of these connectors is performed, it is 

suggested that one connector be reassembled before 

disassembly of the other. Otherwise, realignmentof 

the inner conductor will be necessary, as described 

in section IX. Removal of cover plate B provides for 

visual inspection of the inner conductor alignment with 

the probe tip. 

4-42. DISASSEMBLY OF FIXED ATTENUATOR CN-

399/TRM-1 (6 db). (See figure 4-11.) 

4-43. Remove cover. Remove the six binding-head 

screws from the grounding shield. Turn the attenuator 

with the shield down. Touch a hot soldering iron to the 

two solder points on the shield until the solder is fluid 

at both points; then quickly tap the attenuator body 

against the work bench to release the shield. 

R801 
150n. 

c 

f) 

~COVER 

GROUNDING 
SHIELD 

Figure 4-11. Attenuator, Fixed CN-399/TRM-1, (6 db), Exploded View 
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Section IV AN16-30TRM1-3 Paragraphs 4-44 to 4-50 

4-44. To remove connectors J801 and J802, unsolder connections, remove setscrews, then unscrew the 
connectors. 

4-45. DISASSEMBLY OF FIXED ATTENUATOR CN-
287 /TRM-1 (12 db). (See figure 4-12. ) 

4-46. Follow same procedure as outlined in paragraphs 4-43 and 4-44 above. 

4-47. DISASSEMBLY OF TEST ADAPTER MX-2079/ 
TRM-1 (50-ohm Shunt). (See figure 4-13.) 

4-48. Disassemblyprocedureis the same as outlined 
in paragraphs 4-43 and 4-44 above, except that there 
is only one solder point on the grounding shield. 
4-49. DISASSEMBLY OF TEST ADAPTER MX-1652/ 

TRM-1 (Antenna Simulator). (See figure 4-14.) 
4-50. Remove cover. All components are then ac
cessible. To remove connectors J601 and J602, unsolder connections, remove the two setscrews,wbich 
are in the same threaded holes as two of the cover re
taining screws; and unscrew the connectors from the 
adapter body. 

\'.-e-----'""""!:c.-. 
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Figure 4-12. AttenuatoA", Fixed CN-287/TRM-1 (12 db), Exploded View 
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Figure 4-13. Adapter, Test MX-2079/TRM-1 (50 ohm Shunt), Exploded View 
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Section V AN16-30TRM1-3 
Paragraphs 5-1 to 5-5 

SECTION V 

CLEANING 

5-1. DUST AND CORROSION. 

5-2. Dust ls a constant source of trouble in high
frequency equipment, as is corrosion. Regular main
tenance will insure the cleanliness required for max
imum performance and operation. 

5-3. The following materials are required for cleaning 
Radio Test Set AN/TRM-1: 

a. Clean, lint-free cloth. 

b. Emery cloth. 

c. A small brush. 

d. Solvent, dry-cleaning, Specification P-S-661, Type 
ll, obtainable from GSSO. 

5-4. CLEANING CHECKLIST. 

5-5. Table IV provides instructions for the cleaning 
of parts after disassembly of the major components of 
Radio Test Set AN/TRM-1. The table consists of two 
columns; the first column indicates what is to be 
cleaned, the second column indicates how the part or 
component should be cleaned. 

TABLE IV. CLEANING CHECKLIST 
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WHAT TO CLEAN 

1. Chassis, case, and cover 

2. Fuses 

3. Capacitors 

4. Resistors 

5. Insulators 

6. Eler.tron tube sockets 

7. Miscellaneous components 
and wiring 

HOW TO CLEAN 

1. Wherever possible, clean with dry, clean 
cloth. use dry, filtered, compressed air at 
approximately 150 psi pressure to blow out 
accumulated dirt and dust. Repair scratched, 
rusted, and chipped surfaces. 

2. Clean fuse terminals with emery cloth 
and wipe with clean cloth. 

3. Clean cases of fixed capacitors. The cases 
can usually be cleaned with a dry cloth. If 
deposits of dirt are hard to remove, moisten 
cloth in sol vent. 

4. Clean resistors with a small brush. 

NOTE 
Discoloration of resistors usually in
dicates overheating. Check for pos
sible cause. 

5. Wipe insulators with a dry cloth dampened 
with solvent. 

6. Clean with compressed air at approximately 
150 psi pressure or a small brush. 

7. Clean all connectors, connector dust caps, 
switches, terminal boards, meters, wiring, 
etc. , with compressed air at approximately 
150 psi pressure or a small brush. 
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Paragraphs 6-1 to 6-9 

SECTION VI 

INSPECTION 

6-1. INSPECTION CHECK. 

6-2. A system for routine inspection following the cUs
assemblyofRadioTestSetAN/TRM-1is needed to de
termine evidences of damage, wear, or deterioration 
of the components, subassemblies, assemblies, or 
parts. Such information will aid the depot and over
haul maintenance personnel in determining the extent 
and nature of the fault in the equipment that must be 
corrected. A record of such inspection findings will 
provide valuable information towards the determination 
of the actual difficulties and faults in other equipment 
of the identical type. 

6-3. INSPECTION PROCEDURES. 

6-4. Wiring should be checked for burned, damaged 
or frayed insulation, shorts to other wires or chassis, 
and for corrosion. Any one of these conditions may 
cause malfunctioning of the radio test set. 

6-5. Inspect capacitors for loose connections. In
spect capacitor cases fer swelling and discoloration. 
Check the rotor and stator plates of the variable capa
citors to make certain they are not touching. To check 
a capacitor ior capacitance value, use a capacitor 
analyzer such as Signal Corps Impedance Bridge 
TS-460/U, or similar test equipment. To perform a 
quick capacitor check, use a VTVM (vacuum tube volt
meter)set to !ts highestresistancerange. Connectthe 
capacitor across the VTVMtest prods and note the in
dications as follows: 

a. If needle kicks and the resistance reading increases 
to approximately 1, 000 megohms, the capacitor is good. 
Electrolytic capacitors may show readings consider
ably lower. 

b. If needle remains at infinity, the capacitor is open. 

c. If needle rnoves to a definite resistance reading 
and remains fixed, the capacitor may be considered 
as leaky. 

d. If needle kicks back and forth, the capacitor is 
intermittent. 

NOTE 

Capacitors having a capacitance value below 
1, 000 uuf will not give sufficient kick on the 
meter for an accurate check. 

6-6. RF filters should be checked for continuity, using 
an ohmmeter. 

6-7. Individual subassemblies should be checked for 
the following: 

a. Tightness of fastenings. 

b. Properpositioningofcomponentparts anddressing 
of leads. 

c. Proper tension of springs, such as used on the de
tent switches. 

d. Securely soldered connections. 

6-8. Gear and switch shafts should be inspected for 
proper fit in bushings and smoothness of operation. 

6-9. The entire radio test set, components and as
semblies should be checked as follows: 

a. Fuses and fuseholdersfor corrosion, cracks, and 
lack of tension sufficient to insure good contact. 

b. Meters for zero adjustment. 

c. Tube sockets and pins for loose contacts, dirt, 
and corrosion. 

d. Resistors for blistering, discoloration, and other 
evidence of overheating. 

e. Switches for dirt, corrosion, loose contacts, and 
unsatisfactory mechanical action. 

f. Terminal boards for cracks, dirt, and loose con
nections. 

g. Variable resistors for unsatisfactory electrical 
and mechanical operation. 

h. Mountings, machine screws, and nuts for loose
ness. 

i. Coils for dirt, corrosion, and damaged turns. 

j. Insulators for cracks and dirt. 

k. Variable capacitors for cUrt and corrosion. 

1. Gears for dirt, bent or broken teeth, and proper 
mechanical operation. 
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Section VU 
Paragraphs 7-1 to 7-3 

AN16-30TRM1-3 

SECTION VU 

REPAIR AND REPLACEMENT 

7-1. GENERAL. 

7- 2. Instructions for dismantling those parts of Radio 
Test Set AN/TRM-1 which can be economically re
paired or replaced insubassemblyform are described 
inSection IV of this handbook. For disassembly of any 
of these components, refer to the following paragraphs: 

COMPONENT SEE PARAGRAPH NO. 

Fixed Attenuator CN-287/TRM-1, Disassembly 4-45 

Fixed Attenuator CN-399/TRM-1, Disassembly 4-42 

Power Panel 4-10 

RF Coupler-Detector CU-220/TRM-1 4-33 

RF Coupler-Detector CU-413/TRM-1 4-36 

Signal Generator SG-32/TRM-1, Disassembly 4-24 

Signal Generator SG-33/TRM-1, Disassembly 4-17 

Signal Generator SG-32 and SG-33/TRM-1, 
Removing from Equipment 4-6 

Test Adapter MX-2079/TRM-1, Disassembly 4-47 

Test Set Subassembly TS-687 /TRM-1, Removal 
From Case 4-8 

Test Set Subassembly TS-687 /TRM-1, Preliminary 
Dis assembly 4-12 

Test Set Subassembly TB-687/TRM-1, Complete 
Disassembly 4-14 

Test Adapter MX-1652/TRM-1, Disassembly 4-49 

7-3. Readjustmentofthe equipmentis necessary after 
replacing certain components of the Radio Test Set 
AN/TRM-1. See section VI, Handbook of Service In
structions AN16-30TRM1-2, for readjustment proce
dures after repair or replacement of any of the fol
lowing components: 

SEE FIGURE NO. 

4-12 

4-11 

4-1 

4-9 

4-10 

4-7, 4-8 

4-5, 4-6 

4-13 

4-2, 4-3, 4-4 

4-14 

For readjustment, see paragraph of 
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COMPONENT 

Neon panel lamp 1101 
Over-mod amplifier V104 
Audio-Oscillator V105 
Modulator V106 
Modulation Voltmeter V102 
VOLT/MW meter V103 

HANDBOOK SERVICE INSTRUCTIONS 

6-27 
6-27 
6-29 
6-31 
6-15 
6-20 
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7-4. METERS. 

7-5. Three meters are used in Radio Test Set AN/ 
TRM-1. Their repair and replacement calls for special 
attention. Replacement stock meters not actually con
nected into a circuit should have shorting conductors 
connected across the meter's terminals for electric 
damping. When replacing a meter, observe the propel' 
polarity of the meter's terminals for the o::ircuitry in
volved. After replacement, the meters should be me
chanically and electrically zero set. Procedures for 
zero-setting each meter are described in the following 
listed paragraphs: 

a. Zero setting the CARRIER LEVEL meter -- see 
paragraph 6-23 Section VI, Handbook of Service In
structions AN16-30TRM1-2. 

b. Zero setting the VOLT/MW meter --see para
graph 6-20 Section VI, Handbook of Service In
structions AN16-30TRM1-2. 

c. Zero setting the % MODULATION meter-- see 
paragraph 6-15 Section VI, Handbook of Service 
Instructions AN16-30TRM1-2. 

7-6. SWITCHES. 

7-'l. Replacement of switches may be treated similarly 
to the replacement of any other component with, how
ever, one difference. Switch Sl02 contains several 
precisionresistorswhichmust be given special treat
ment. In the event it becomes necessary to replace a 
faulty S102 with a new ·switch, follow the preliminary 
disassembly procedures for Test Set Subassembly 
TS-687/TRM-1given in paragraph 6-7 of Handbook of 
Service Instructions AN16-30TRM1-2, so placing the 
upper chassis on the lower one that the back of S182 is 
exposed for servicing, Remove the precision resistors 
while the switch is still in place on the front panel. To 
prevent damaging the resistors, necessary precautions 
should be taken to avoid application of excessive heat. 
Carefully tag each resistor as it is removed. Then 
remove the switch and replace with a new one. Re
assemble the switch with its component resistors when 
the switch is mounted on the chassis, observing the 
same precautions to avoid damaging the precision r"
sistors with excessive heat. 

SECTION vm 

REASSEMBLY AND TESTING OF SUBASSEMBLIES AND ASSEMBLIES 

8-1. REASSEMBLY PROCEDURES. 

8-2. In general, the reassembly procedures for sub
assemblies and assemblies are the reverse of the dis
assembly procedures outlined in Section IV of this 
handbook. 

8-3. It is impracticable to repair attenuators AT201 

andAT301 andrffilters Z201, Z202, and Z203. Thes e 
assemblies should be replaced as units, if defective. 

8-4. TESTING PROCEDURES. 

8-5. No tests of subassemblies or assemblies are 
necessary. 

SECTION IX 

REASSEMBLY AND TESTING OF COMPONENTS 

~-1. REASSEMBLY PROCEDURES, GENERAL. 

9-2. In general, reassembly of components is the re
verse of cllil assembly procedures outlined in Section IV. 
Instructions for certain reassembly procedures are 
detailed in the following paragraphs. 

9-3. REASSEMBLY OF TEST SET SUBASSEMBLY 
TS-687/TRM-1. (See figures 4-2, 4-3 and 4-4.) 

9-4. Mount switch Sl01 and connectors J103, Jl06, 
J107, and J108 on the front panel before securing the 
panel to the frame. 

9-5. Mountmeter M102 and switches S101, S105, and 

S106 on the front panel before replacing the handle sup
port bracket. 

9-6. REASSEMBLYOFSIGNALGENERATOR SG-33/ 
TRM-1. (See figures 4-5 and 4-6.) 

9-7. If both the oscillator subassembly and the oscilla
tor coil turret have been removed, replace the oscilla
tor subassembly first. In replacing the oscillator sub
assembly, if the position of the coupling block on the 
variable capacitor shaft has been disturbed since the 
oscillator subassembly was removed, refer to para
graph 9-8 for reassembly procedure. If the position 
of the coupling block has not been disturbed, proceed 
as follows: 
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a. Remove electron tube V201 from the subassembly. 

b. Turn the FREQknobon the front panel of the gen
erator to its fully clockwise position. 

c. Turn the capacitor shaft until the capacitor plates 
are .fully meshed. 

d. Place the generator with the front panel facing up. 

e. Carefully slide the oscillator subassembly into 
position. The two pins of the capacitor shaft coupling 
block must engage in the two notches of the mating 
coupling block. A dentist's mirror, if available, will 
be of assistance in this operation. 

f. Tilt the generator forward and replace the top re
taining screw from the back of the generator, through 
the floating captive screw of the oscillator mounting 
plate. Do not fully tighten. 

CAUTION 

Do not disturb the position of the three threaded 
bushings in the back of the generator. These 
bushings have been carefully positioned at the 
factory to align the capacitor shaft with its mat
ing shaft. 

g. Slidetheplate, containingthetwocaptivenuts, into 
the compartment to the left of the capacitor with the 
nuts facing to the right, then turn the plate until the 
nutsfaceup, atthesametime sliding the plate between 
the capacitor and its mounting plate. Line up the nuts 
with the bushing holes and replace the other two re
taining screws from the back of the generator. Do not 
tighten. 

h. Place the generator bottom down, with the front 
panel facing left. 

i. Removedetentstopplate B, figure 4-6, and loosen 
shaft locking screw D, figure 4-6, Rotate detent plate 
C, figure 4-6, unW it protrudes from the casting and 
slide the shaft assembly toward the front panel suffi
ciently to replace the coil turret on the shaft. 

j. Slide the shaft assembly back into position and 
tighten the shaft locking screw. 

k. Turn the detent plate to FREQ BAND A position 
and replace the detent stop plate. 

1. Place the coil turret in the BAND A position, care
fully engaging its contacts with those on the oscillator 
subassembly. 

m. Tighten the three oscillator retaining screws from 
the back of the generator and the two coil turret set 
screws. 

n. Rotate the FREQ BAND knob to each band position 
and check the engagement of the coil turret and oscilla
tor subassembly contacts. 

o. With a small, pencil-type soldering iron, reconnect 
filters Z201andZ202to capacitorsC216 and C217, re
spectively. Replace electron tube V201. 
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9-8. To replace the oscillator subassembly if the po
sition of the coupling block on the capacitor shaft has 
been disturbed, proceed as follows: 

a. Remove electron tubeV201from the subassembly. 

b. Place the generator with the front panel facing up. 

c. Rotate the FREQknob until the two notches of the 
coupling block inside the oscillator compartment are 
ln a vertical plane with the center shaft. 

d. Rotate the tuning capacitor shaft until the two pins 
on the shaft coupling are in a vertical plane. 

e. Carefully slide the oscillator subassembly into 
position. The two pins of the shaft coupling block must 
engage in the two notches of the mating coupling block. 
A dentist's mirror, if available, will be of assistance 
ln this operation. 

f. Follow steps f through o of paragraph 9-7. 

g. Loosen the two setscrews at the front end of the 
flexible coupling immediately behind the front panel 
FREQknob. 

h. Turn the FREQ knob fully clockwise. 

i. While observing the variable tuning capacitor, turn 
the FREQ shaft couplinguntil the capacitor plates are 
fully meshed. This adjustment must be as accurately 
made as can be determined by eye. 

j. Retighten the two setscrews in the flexible shaft 
coupling. 

k. Rotate the FREQ knob counterclockwise to test 
smoothness of operation, then return to fully clockwise 
position and check that the plates of the variable capa
citor are in fully meshed position. 

9-9. To replace the front panel of Signal Generator 
SG-33/TRM-1, proceed as follows: 

a. Place generator front side up. 

b. While observing the variable tuning capacitor in 
the oscillator compartment, rotate the flexible shaft 
coupling next to the worm gear in a clockwise direc
tion until the capacitor plates are fully meshed. 

c. Rotate FREQ knob on the front panel fully clock
wise. 

d. Carefully lower the front panel in place, &ngaging 
the two mating sections of the flexible FREQ shaft 
coupling. 

e. Remove the FREQ knob, replace and tighten the 
eight front panel retaining screws, and replace the 
FREQ knob. 

f. Connect cable connectors P203 and P204 and re
place all front panel knobs. 

g. Reconnect wire leads to RF LEVEL control and 
lampholder. 
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h. Replace frequency scale drum dial as outlined in 
paragraph 9-10. 

i. Rotate FREQ knob counterclockwise to check 
smoothness of operation, return to fully clockwise po
sition and check to see that the plates of the variable 
tuning capacitor are fully meshed. 

9-10. To replacethefrequency scale drum dial, pro
ceed as follows: 

a. Turn the FREQ knob to its fully clockwise position. 

b. Place the frequency scale drum dial on its mount
inghubandrotateuntil the index lines, at the low-fre
quencyendofthe scale, arein linewith the index mark 
on the dial window. 

c. Replace and tighten the three retaining screws. 

d. Test the frequency calibration as outlined in par
agraph 11-40 of Section XI. 

9-11. REASSEMBLY OF SIGNAL GENERATOR SG-
32/TRM-1. (See figures 4-7 and 4-8.) 

9-12. To replace rf amplifier subassembly A, fig
ure 4-7, place in position, replace and tighten the two 
retaining screws from the bottom of the casting. 

9-13. Reconnect leads of resistor R312, crystal 
CR301, andcapacitorC319. TheC319leadisconnected 
to the terminallugof variable capacitor C306 through 
the access opening in the back of the generator casting. 

9-14. Reconnect the four leads to the feed-through 
capacitors C320, C322, C325, and C326. 
9-15. To replace oscillator subassembly C, fig
ure 4-8, proceed as follows: 

a. Place the two ribbon conductors, one insulated 
and one uninsulated, leading from the variable tuning 
capacitor, in such position that when the oscillator sub
assembly is placed in position, the conductors will be 
accessible through the opening in the subassembly 
bracket. 

b. Place the subassembly to the rear of its final po
sition, lining up the switch shaft with its hole in the 
casting, and then slide the subassembly forward, en
gaging the switch shaft in the flexible coupling collar. 
This operation must be carefully performed to avoid 
damaging coils L306 and L307 by contact with the ter
minals of trimmer capacitors C301, C302, and C303. 
c. Replace the two subassembly retaining screws 

from the bottom of the casting. Tighten the flexible 
coupling setscrews. 

d. Solder the ribbon conductor with insulating sleeve 
to the standoff terminal. Solder the uninsulated ribbon 
conductor to the dummy terminal of switch S301, taking 
precautions that the conductor does not touch the vari
able capacitor frame or the casting. 

e. Solder the two leads to standoff capacitors C 309 
and C313. 

9-16. To replace tuning capacitor C306, if the posi-

tion of the flexible coupling block on the capacitor shaft 
has been disturbed since the capacitor was removed, 
refer to paragraph 9-17. If the coupling block has not 
been disturbed, proceed as follows: 

a. Turn the front panel FREQ knob fully clockwise. 

b. Turn the capacitor shaft until the plates are fully 
meshed. 

c. Carefully slide the capacitor into position, observ
ing through the access opening in the rear of the gen
erator that the two pins of the drive gear engage the 
two notches of the coupling block. 

d. Replace the three retaining screws through the 
bottom of the casting. Replace grounding screw through 
bracket E, figure 4-8. 

CAUTION 

Do not disturb the position of the three socket 
drive setscrews on the bottom of the generator. 
These setscrews have been carefully positioned 
at the factory to align the capacitor shaft in 
proper position. 

e. Rotate the FREQ knob to test smoothness of op
eration, return to fully clockwise position and check 
that the capacitor plates are fully meshed. 

f. Solder the lead of capacitor C319 to the terminal 
lug of the variable capacitor. 

g. Replace the oscillator subassembly as outlined in 
paragraph 9-15. 

9-17. To replace tuning capacitor C306 if the position 
of the shaftcoupling blockhas beendisturbed, proceed 
as follows: 

a. Turn the FREQ knob until the two pins on the ca
pacitor drive gear are in a vertical plane. 
b. Turn the capacitor shaft until the two notches in 

the coupling block are in a vertical plane. 

c. Follow steps c, d, f, and g of paragraph 9-16. 

d. Loosen the two setscrews on the front end of the 
flexible coupling immediately behind the front panel 
FREQ knob. 

e. Rotate the FREQ knob fully clockwise. 

f. Rotate the flexible coupling until the variable ca
pacitor plates are fully meshed. 

g. Tighten the flexible coupling setscrews. 

h. Follow step e of paragraph 9-16. 
9-18. To replace the front panel of Signal Generator 
SG-32/TRM-1, proceed as follows: 

a. Place the generator front side up. 

b. Rotate FREQ knob fully clockwise. 

c. Rotate the frequency shaft flexible coupling until 
the variable tuning capacitor plates are fully meshed. 
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d. Holding the front panel in its approximate final 
position, connect connector P303 to J303. 

e. Carefully lower the front panel in position, en
gaging the FREQ shaft in the collar of the flexible 
coupling. 

f. Replace and tighten the seven front panel retaining 
screws. 

g. Tighten the setscrews of the FREQ shaft flexible 
coupling. 

h. Resolder the three wire leads to the RF LEVEL 
control. 

i. Replace all front panel knobs. 

9-19. To replace the frequency scale drum dial of 
Signal Generator SG-32/TRM-1, proceed as follows: 

a. Rotate FREQ knob fully clockwise. 

b. Place the frequency scale dial on its hub and ro
tate until the index marks at the low-frequency end 
of the scale line up with the index mark on the dial 
window. 

c. Replace and tighten the three dial retaining screws. 

d. Check accuracy of calibration as outlined in par
agraph 11-42, Section XI. 

9-20. REASSEMBLY OF RF COUPLER-DETECTOR 
CU-413/TRM-1. (See figure 4-10.) 

9-21. Reassembly of RF Coupler-Detector CU-413/ 
TRM-1 is, in general, the reverse of the disassembly 
procedure outlined in paragraph 4-36. 

9-22. If connector J501, resistor R501, andcapacitor 
C 501 have been removed, reassemble as follows: 

a. Dress one lead of R501 in such manner that, in 
the nnal assembly, R501 will lie between J501 and 
C501. 

b. Solder the dressed lead of R501 to the terminal 
of J501. 

c. Insert the R501-J501 assembly into the flange end 
of the probe subassembly housing. Screw J501 in 
place and tighten the setscrew in the housing outer 
flange. 

d. Holding the housing in a vertical position, with 
J501 down, thread the hole of C501 over the resistor 
lead, and drop C 501 into position. 

e. Using a small pencil-type soldering iron, solder 
the resistor lead to the center hole of C501. 

f. Using miniature wire cutters, cut the resistor lead 
to approximately 1/4-inch length. 

g. Using needle-nose pliers, bend a small hook in 
the end of the resistor lead. 

h. Replace the friction grounding washer. 
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i. Replace the CR501-CR502 assembly and engage 
the hook of the CR502lead with the hook of the resistor 
lead. Solder this connection. 

j. Replace the nylon probe tip housing, taking pre
cautions that the threaded portion and the shoulder of 
the probe tip bushing are fully seated in the housing. 
Replace the flat washer, nut, and probe tip. 

9-23. If R501, C501, and J501havenot beenremoved, 
but crystalsCR50landCR502have been removed, re
assemble by following steps g through j of para
graph 9-22. 

9-24. If the indexing sleeve has been removed, replace 
it by rotating in a counterclockwise direction. 

9-25. To replace the probe subassembly, proceed as 
follows: 

a. Rotate the indexing sleeve to a position in which 
the radial hole in the sleeve coincides with the slot in 
the T-weld assembly. 

b. Insert the probe subassembly. 

c. Rotate the subassembly and slide it longitudinally 
until the radial threaded hole in the subassembly iS in 
line with the T-weld assembly slot and the indexing 
sleeve hole. 

d. Insert and tighten the slot-drive setscrew. 

9-26. Rotate the indexing sleeve clockwise to ''0" on 
the calibrated scale. Remove access cover plate B, 
figure 4-10, and through the access port observe that 
the probe tip enters the center of the hole in the inner 
conductor. If not, remove the sleeve nuts C and D of 
J502 and P501, figure 4-10, and adjust the position of 
the inner conductor by partially unscrewing one center 
contact and screwing in the other center contact. 

9-27. TESTING POWER SUPPLY. 

9-28. Power transformer T102 may be given a dy
namic test by unplugging PllO, figure 4-4, and read
ing its voltages with Multimeter TS-352/U while the 
equipment is turned on. AC voltages from D to E 
should read 700 volts ac; from D to B, 350 volts ac; 
and from A to B, 6. 3 volts. An additional de check 
with PllO plugged in should read as follows: 

a. DC voltage from pin 5 of XV108 to ground: 150 
volts. 

b. DC voltage from pin 2 of XC119 to ground: 270 
to 280 volts. The de voltages above represent dyna
mic voltages with the power supply operating properly. 

9-29. Turn LIGHT ON-OFF switch Sl06 to the ON 
position and check whether all panel meter lights and 
frequency dial lights become illuminated. 

9-30. TESTING SIGNAL GENERATORSSG-32/TRM-1 
AND SG- 33/TRM-1. 

9-31. Refer to items No. 3 and 4, table ll, ROUTINE 
CHECK CHART, Section ill, ofthis handbookfor nom
inal operation procedures for the major signal gen
erator units of Radio Test Set AN/TRM-1. 
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SECTION X 

FINAL REASSEMBLY 

10-1. REPLACING TEST SET SUBASSEMBLY TS-
687/TRM-1 IN THE EQUIPMENT CASE. 

10-2. Signal Generators SG-32/TRM-1 and SG-33/ 
TRM-1 need not be removed before replacing the test 
set subassembly in the case. 

10-3. Grasping the two panel guards, carefully slide 
the test set subassembly into the case. 

10-4. Replace the carrying handle on the top of the 
case, replacing and tightening the six securing screws. 

10-5. Replace the four screws from the back of the 
case. 

10-6. Turn the assembly face up and replace the two 
securing screws from the bottom of the case. 

10-7. REPLACING SIGNAL GENERATORS SG-32/ 
TRM-1 AND SG-33/TRM-1. 

10-8. Replace the signal generators by sliding them 
carefully into their compartments, automatically en
gagingthe connectors. Signal Generator SG-33/TRM-1 
fits in the extreme left-hand compartment while SG-32/ 

TRM-1 fits the center compartment. If either genera
tor is placed in the incorrect compartment, its con
nector will not engage the matching connector on the 
test set subassembly. 

10-9. Secure the signal generators in place by tighten
ing the four captive-type screws on the front panel of 
each. 

10-10. REPLACING MOUNTINGS MT-1458/TRM-1. 

10-11. Place the test set, front panel facing up, on 
a work bench with the bottom of the test set case pro
jecting a few inches beyond the edge of the bench. 

10-12. Open the two sliding lock plates on each mount
ing. Place one mounting on each bottom side corner 
by sliding the back plate of the mounting under the pro
jecting plate of the case, at the same time allowing the 
two feet of the case to pass through the two holes in 
the mounting. Lock the mounting in place by closing 
the two sliding lock plates, which enter grooves in the 
case feet. 

10-13. Return the test set to its upright position and 
replace Cover CW-196/TRM-1. 

SECTION XI 

INSPECTION AND TESTING 

11-1. OVERHAUL MARKINGS. 

11-2. Marking of equipments required by Government 
TO's or other instructions to indicate overhaul or the 
incorporation of changes shall be applied during in
spection and test (if not previously applied to subassem
blies, assemblies, or components during overhaul and 
assembly). 

11-3. PERFORMANCE TESTS. 

11-4. The following sections or characteristics of the 
equipment shall be tested after repair, readjustment, 
and reassembly of the major components of Radio Test 
Set AN/TRM-1. 

a. DC voltmeter circuits. 

b. AC voltmeter performance. 

c. ~meter performance. 

d. % modulation of an external transmitter charac
teristic. 

e. Internal modulation characteristic. 

f. Audio level to transmitter characteristic. 

g. %modulation of signal generator components. 

h. Frequency calibration of signal generator compo
nents. 

11-5. PERFORMANCE TEST OF DC VOLTMETER. 

11-6. Because electron tubes are not used in the op
eration of the de voltmeter circuits, Radio Test Set 
AN/TRM-1 need not be turnedon to check the perfor
mance of the de voltmeter function of the equipment. 
Just placing FUNCTION switch S103 in the DC position 
will put the de voltmeter circuits of the radio test set 
into operation. 
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Figure 11-1. Set-up for Performance Test of DC Voltmeter 

11-7. Any regulated power supply capable of supplying 
600 volts de total to a divider network, as shown in 
figure 11-1, may be used for the performance test. 
The divider resistor network shall be such that de test 
voltages of 3, 30, 300, and 600 volts can be applied to 
the terminals labeledAC DC VOLTS on the front panel 
of Test Set Subassembly TS-687 /TRM-1. 

11-8. Utilizing Test Lead Set CX-1331/U, contained 
in the cover of Radio Test SetAN/TRM-1, connect the 
positive polarity of the particular test voltage selected 
to the red-colored jack terminal J104. The negative 
polarity of the test voltage can be connected to the black 
(negative) input jack terminalJ105, which is internally 
grounded to the chassis of the test set. The RANGE 
switch S102 must be set to the proper position depending 
upon the value of the test voltage selected. The mul
tiplying factors of X1, X10 and X100 are used with the 
3, 30, and 300 volts test voltages, respectively. 

11-9. After the test voltage selected has been applied 
properly to the jack terminals, J104 and J105, and the 
correct setting of RANGE switch_S102 has been made, 
observe the reading of meter M103 on the appropriate 
V DC scale. The reading should correspond to the 
value of the test voltage applied, within an accuracy of 
±5%. The upper scale 0-3 applies when the test vol
tages of 3, 30, and 300 volts are used. The lower 
scale, 0-6, applies when the test voltage of 600 volts 
de is supplied and the RANGE switch has been posi
tioned to the 600 V DC setting. 

11-10. PEr.FORMANCE TEST OFAC VOLTMETER. 
(See figure 11-2.) 

11-11. To check the performance of the ac voltmeter 
circuitry withinRadioTestSet AN/TRM-1, the equip
ment must first be turned on and allowed to warm up 
for a period of 15 minutes. The ac voltmeter circuits 
are placed in operation by positioning FUNCTION 
switch S 103 to the AC setting. Set MASTER CONTROL 
switch S101 to the VM position. 

11-12. Performance is checked by setting up an audio
oscillator at 1, 000 cps with an external ac voltmeter 
(precision VTVM type} connected across the oscilla
tor's terminals to monitor the source of variable ac 
voltage. Figure 11-2 illustrates a typical test set-up 
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whereby three different ac voltage levels of 3, 30, and 
300 volts are supplied for application to the ac volt
meter circuitry ofRadioTest SetAN/TRM-1. Voltage 
of 300 volts is obtained by applying 30 volts, as indi
cated on the auxiliary ac voltmeter connected across 
the audio-oscillator terminals, to the primary of a 
1:10 step-up transformer (audio-interstage type). With 
an auxiliary ac voltmeter connected across the secon
dary of the 1:10 transformer, the output voltage can be 
set to 300 volts by adjusting the variable resistor 
marked ''CAL, " which is coiUlected in seriPs with the 
primary of the 1:10 transformer, as indicated in fig
ure 11-2. 

11-13. Utilizing the Test Lead Set CX-1331/U, con
tained in the cover ofRadioTest Set AN/rRM-1, con
nect the particular test voltage selected to the jack 
terminals J104, J105, AC DC VOLTS. The RANGE 
switch S102 must be set to the proper position depending 
upon the value of the test voltage selected. The mul
tiplying factors of X1, X10, and X100 are used with 
the 3, 30, and300 volt test voltage, respectively. The 
600 V DC position of the RANGE switch is not used in 
this performance test. 

11-14. After the test voltage selected has been applied 
properly to jack terminals J104 and J105 and the cor
rect setting of the RANGE switch S102 has been made, 
observe the reading of meter Ml03 on the 0-3 V AC 
scale of the meter. The reading should correspond 
to the value of the test voltage applied, within an ac
curacy of ±5%. 

11-15. PERFORMANCE TEST OF MW METER. (See 
figure 11-2.) 

11-16. Meter M103 functions as a milliwatt meter 
when MASTER CONTROL switch S101 is in either the 
LMHF or V /UHF position and FUNCTION switch S103 
in the MW position. 

11-17. Performance is checked by setting up an audio
oscillator with an auxiliary ac voltmeter connected 
across the terminals of the oscillator, and resistance 
networks for different power levels. Figure 11-2 il
lustrates a typical test set-up whereby different ac 
power levels of 10, 100, and 1, 000 milliwatts are sup
plied for application through a telephone plug to a phone 
jack in Radio Test Set AN/TRM-1. 
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11-18. After the particular test power level has been 
selected from the test circuitry, connect the phone 
plug of the test set-up into phone jack J106, located 
at the upper right-hand corner of Test Set Subassembly 
TS-687/TRM-1. The RANGE switch, S102 must be 
set to the proper position depending upon the value of 
the test power level selected. The multiplying factors 
of X1, X10, and X100 are used with the 10, 100, and 
1, 000 milliwatt test power levels, respectively. 

11-19. After the test power level has been applied 
properlyto jackJ106and thecorrectsetting of RANGE 
switch S102 has been made, observe the reading of 
meter M103 on the top milliwatt scale, reading 0-10. 
The reading should correspond to the value of the test 
power level applied, within an accuracy of :t:5%. 

11-20. PERCENT AGE MODULATION PERFORMANCE 
TEST. (See figure 11-3.) 

11-21. Performance of this characteristic is checked 
by using the following equipment in a typical test set
up illustrated in figure 11-3: 

a. A 65- to 100-watt transmitter, capable of trans-
mitting a 30-mc amplitude-modulated signal. 

b. An audio-oscillator, such as TS-382A/U, or equal. 

c. An rf wattmeter, such as AN/URM-43, or equal. 

d. An amplitude-modulation monitor, such as Gener
al Radio Type No. 1931-A. 

e. Radio Test Set AN/TRM-1, equipment under test, 
with: 

e 
RADIO TEST SET AN/TRM·I 

AUDIO 
OSCILLATOR 

TS-382A/U 

30MC TRANSMITTER 

1. RF cable assemblies. 

2. RF Coupler-Detector CU-220/TRM-1. 

3. Two Adapters UG-201A/U. 

4. Two Radio Frequency Adapters UG-107B/U. 

11-22. Turn all equipment on and permit a warm-up 
period of 15 minutes. Perform the zero setting of 
% MODULATION meter Ml02 of Radio Test Set AN/ 
TRM-1 according to paragraph 6-15, Handbook of 
Service Instructions AN16-30TRM1-2. Proceed with 
the test as follows: 

a. Turn the output control on the test audio-oscillator 
to provide minimum or no output. Referring to figure 
11-3, it can be seen that the 30-mc transmitterwould 
be then operating under cw conditions, that is, with 
no modulation. 

b. Adjust the output coupling of the transmitter so 
that its normal power output can be read on the con
nected rf wattmeter, within the accuracy and loading 
limitations of the wattmeter. This adjustment will per
mit minimum standing waves to exist on the rf cable 
assemblies. 
c. The amplitude-modulation monitor should next be 

adjusted to receive a 30-mc signal. Refer to the in
struction book covering the particular type and make 
of equipment used for full details of the required ad
justment. U the General Radio Type No. 1931-A is 
used, adjust the monitor tuning for a maximum meter 
reading. Then adjust the monitor with its proper con
trol to position the needle to the red reference mark. 

t----Rf CABLE 
ASSEMBLIES 
CG-548/U 

Rf 
COUPLER· ~ .o 

AMPLITUDE· 
MODULATION 

MONITOR 
GENERAL RADIO 

TYPE 1931-A 
OR EQUAL 

DETECTOR ADAPTER :v 
CU·22r/TRM·I UG-2rAIU .__ _____ __, 

=II 

ADAPTER:---~~~ Rf 
UG•I07B/~~~/ WATTMETER 

AN/URM-43 

ADAPTER 
UG·201AIU 
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~'l----------------~~r===============~ CG-~46/U 
MOD R'F 

INPUT OUTPUT 

Figure 11-3. Set-up for Percentage Modulation Performance Test 
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d. Set MASTER CONTROL switch S101 of Radio Test 
Set AN/TRM-1 to the TPT position. 

e. Adjust RF Coupler-Detector CU-220/TRM-1 so 
that meter MlOl of the radio test set reads at the red 
line. 

f. Increase the output of the audio-oscillator (modu
lating the 30-mc transmitter) until the amplitude
modulation monitor indicates 50% modulation. Observe 
the reading of% MODULATION meter M102 of Radio 
Test SetAN /TRM-1. If. this meter does not read 50%, 
adjust R118 (see figure 4-2) until the meter does read 
50%. This procedure calibrates the radio test set % 
MODULATION meter against Amplitude-Modulation 
Monitor, General Radio Type No. 1931-A, or equal, 
which is the standard. 

g. Check the over-modulation dial and indicator and 
if necessary, adjust in accordance with instructions 
provided in paragraph 6-27, Handbook of Service In
structions AN16-30TRM1-2. 

11-23. INTERNAL MODULATION PERFORMANCE 
TEST. 

11-24. Performance of this characteristic is checked 
by using the same equipment indicated in the typical 
testset-upillustratedinfigure 11-3, with the exception 
that Radio Test Set AN/TRM-1 under test is used in 
place of the audio-oscillator to modulate the 30-mc 
transmitter. 

11-25. Connect ICS Cord Assembly CX-3049/TRM-1 
to ICS INPUT jack J108 of Test Set Subassembly TS-
687/TRM-1. Connect plug PJ-068 terminal of the ICS 
cord to the microphone jack of the 30-mc transmitter. 
In this manner the calibrated audio-output circuit of 
Radio Test Set AN/TRM-1 is connected to modulate 
the transmitter. 

11-26. To continue with the performance test of the 
internal modulation characteristic, proceed as follows 
after followingsteps a through e, paragraph 11-21, of 
this handbook: 

a. Set MASTER CONTROL switch Sl01 of the radio 
test set to the TPT position. 

b. Place MOD switch S105 to INT position. 

c. Advance AUDIO LEVEL TO TRANS-DB control 
AT101 to asufficientlevel to produce 50% modulation, 
as indicated on the amplitude-modulation monitor. If 
this reading is obtained, this test has checked the per
formance of the internal modulation circuits of Radio 
Test Set AN/TRM-1 and has partially tested the ICS 
cord assembly. Additional check of the waveform 
characteristic of the internal-modulation frequency is 
described in paragraph 11-28 of this handbook. 

11-27. PERFORMANCETESTOF AUDIO LEVEL TO 
TRANSMITTER FUNCTION. 

11-28. Radio Test Set AN/TRM-1 is capable of pro
viding a calibrated test audio signal to the microphone 
input circuits of radio transmitters and audio intercom 
systems. This is accomplished as follows: 

a. After Radio Test Set AN/TRM-1 has been turned 
onandpermittedtowarm-upfor 15 minutes, set MAS
TER CONTROL switch S101 to the TPT position. 

b. Position MOD switch S105 to INT position. 

c. Set TRANS key S104 to ON position. Radio Test 
Set AN/TRM-1 can now supply the calibrated test audio 
signal. 

11-29. To check the performance of this calibrated 
audio signal, proceed as follows: 

a. Connect the vertical input of Oscilloscope AN/ 
USM-38, or equal, to pin C of ICS INPUT jack J108, 
located at the lower right-hand corner of the front panel 
of Test Set Subassembly TS-687 /TRM-1. Set oscillo
scope controls for the presentation of a 1, 000-cycle 
vertical input voltage. Refer to the instruction book 
covering the oscilloscope for full detailed instructions. 

b. Adjust OSC FEEDBACKADJ control R147 for the 
best sine waveform on the oscilloscope. This control 
is located at the rear of the chassis of Test Set Sub
assemblyTS-687/TRM-1 (see figure 4-2). This wave
form represents the internal modulation frequency of 
Radio Test Set AN/TRM-1. 

c. Rotate the AUDIO LEVEL TO TRANS-DB control 
fully clockwise. The pointer on the knob should now 
indicate at ''0" on the scale. 

d. Using clips, connect an 82-ohm, plus or minus 5%, 
1-watt resistor between the ring contacting terminal of 
the panel jack marked MIC and ground. 

e. Connect an ac voltmeter, Ballantine Model 300, 
or equivalent, across the 82-ohm test resistor. 

f. Adjust AUDIO LEVEL CAL control R155 until the 
ac meter reads 3 volts. Control R155 is located at 
the rear of the chassis of Test Set Subassembly TS-
687 /TRM-1 in the lower bank of variable resistors 
(see figure 4-2). 

11-30. CHECKING PERCENTAGE MODULATION OF 
LMHF AND V /UHF SIGNAL GENERATORS. 

11-31. Signal Generators SG-32/TRM-1 and SG-33/ 
TRM-1 are capable of being internally modulated up 
to 60% at a frequency of 1, 000 cps. The percentage 
modulation of these generators is checked as follows: 

a. Turn Radio Test Set AN/TRM-1 on and permit a 
warm-up of at least 20 minutes before proceeding with 
the test. 

b. Connect the rf output of Signal Generator SG-32/ 
TRM-1 to the vertical input of Oscilloscope AN/USM-
38, or equal (see figure 11-4). Set the FREQ dial to 
read 1 me and position MICROVOLTS step attenuator 
AT301 to lOOK. 

c. Set MOD switch S105 to INT, and MASTER CON
TROL switch S101 to LMHF position. 

d. Adjust RF LEVEL control R301 until CARRIER 
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LEVEL meter M101 reads to the red line, SET CAR
RIER LEVEL. Adjust SIG GEN % MOD control R154 
until % MOD meter M102 reads approxi.mately 50%. 

11-32. After these settings and adjustments have been 
made, proceed with the test as follows: 

a. Synchronize the modulation envelope observed on 
the oscilloscope. Adjust the gain of the oscilloscope 
so that the maximum peaks of the modulation envelope 
coincide with the maximum markings and the minimum 
peaks coincide with the minimum markings, as illus
trated in figure 11-4. If the peaks do not coincide, re
adjust SIG GEN% MOD control R154 and the vertical 
gain of the oscilloscope until both maximum and min
imum peaks of the modulation envelope coincide with 
the maximum and minimum scale markings. 

b. The ratio of maximum to minimum scale marklngs 
is 3 to 1 and this ratio corresponds to 50% modulation, 
as adjusted. To determine the exact value of the de
gree of modulation of any applied modulating voltage, 
use the following formula; 

% modulation • Emax - Emtn x 100 
Emax+Emin 

From the particular test set-up used and the ratio of 
maximum to minimum scale markings, it can be seen 
the Emax • 3 equal spaces, Emtn • 1 space. There-

RADIO TEST SET AN/TRM-1 

SIGNAL 
GENERATOR 
SG-32/TRM·I 
SETATIMC 

RF 
OUT. 

LMHF TEST 

RADIO TEST SET AN/TRM-1 

SIGNAL 
GENERATOR 
SG-33/TRM·I 
SETATIOOMC 

RF 
out. 

fore the% modulation .. ~~~ x 100 "'~ x 100 =50% 

c. Note the percentage modulation as read on % MOD
ULATION meter M102. For satisfactory operation, 
this reading should be between 40 and 60%. 

11-33. If% MODULATION meter M102 (upper scale) 
does not agree with the percentage modulation as in
dicated on the oscilloscope, follow the procedure given 
below for recalibration of the% MODULATION meter 
to within the required tolerance limits: 

a. Repeat paragraph 11-30 and paragraph 11-31a 
above. Make certain that the modulation envelope on 
the oscilloscope is exactly 50% as determined by the 
3 equal spaces marked on the scale covering the face 
of the oscilloscope. 

b. Loosen the shaft locking nut of SIG GEN% MOD 
CAL. variable resistor Rll7. This screwdriver con
trol is located at the rear of the chassis of Test Set 
SubassemblyTS-687/TRM-11n the upper bank of var
iable resistors. (See figure 4-2.) 

c. Turn the slotted shaft of R117 until % MODULA
TION meter M102 (upper scale) reads 50%. Retighten 
the shaft locking nut of R117. 

d. Recheck the 50%settingof% MODULATION meter 
M102 against the oscilloscope indication of 50%. 

UNIT OSCILLATOR 
GENERAL RADIO 

MODEL1208A 
65-500MC 
OR EQUAL 

DC POWER SUPPLY 
GENERAL RADIO 

MODEL 1205-A 
OR EQlJAL 

V.INPUTr-------, 

OSCILLOSCOPE 
AN/USM-38 
OR EQUAL 

OSCILLOSCOPE 
AN/USM-38 

OR EQUAL 

VHF/UHF TEST 

42 

Figure 11-4. Set-up for Checking Percentage Modulation of Signal Generators 
SG-32/TRM-1 and SG-33/TRM-1 



AN16-30TRM1-3 Section XI 
Paragraphs 11-34 to 11-41 

11-34. To check the percentage modulation for Signal 
GeneratorSG-33/TRM-1, first make these preliminary 
adjustments and settings: 

a. Switch MASTER CONTROL switch S101 to V/ 
UHF. 

b. Place MOD switch S105 to INT. 

c. Set the FREQ dial to read 100 me. 

d. Adjust RF LEVEL control R201 until CARRIER 
LEVEL meter M101 reads to the red line, SET CAR
RIER LEVEL. 

11-35. After these settings and adjustments have been 
made, proceed a.s follows: 

a. Connect the rf output of Signal Generator SG-33/ 
TRM-1 to a General Radio Mixer, Type 87 4MR. The 
mixer is connected to the General Radio Unit Oscillator, 
Type 1208A, and Oscilloscope AN/USM-38, or equal, 
a.s illustrated in figure 11-4. 

b. Set the frequency of the General Radio unit oscilla
tor at approximately 99 me. 

c. The General Radio mixer will lfeterodyne the two 
signals (one from Signal Generator SG-33/TRM-1 and 
one from the GR unit oscillator), producing a 1-mc 
output which will be displayed on the oscilloscope 
screen. 

d. Adjust the coupling between the unit oscillator and 
the GR mixer to obtain good symmetry in the modulation 
waveform. 

e. Check the percentage modulation in the same man
ner a.s described in paragraph 11-31b above. 

f. Note the reading of %MODULATION meter M102. 
For satisfactory operation, this reading should be be
tween 40 and 60%. 

11-36. If %MODULATIONmeterM102does not agree 
with the percentage modulation shown on the oscillo
scope display, follow the procedure given in paragraph 
11-32 above for recalibrating% MODULATION meter 
M102. 

BAND SET LOW END ADJUST COIL 
OF DIAL 

A 30 me L210 

B 70 me L208 

c 170 me L206 

11-37. CHECKING FREQUENCY CALffiRATION OF 
LMHF AND V /UHF SIGNAL GENERATORS. 

11-38. Frequency Meter TS-323/UR and Navy Model 
LM-13 Frequency Meter are used to check the frequen
cy calibration of Signal Generator SG-33/TRM-1 and 
SG-32/TRM-1, respectively. Headset HS-30 is used 
to hear the aural beat note obtained by beating the fre
quency of the signal generator under test against the 
frequency of the frequency meter. 

11-39. In general, the check of frequency is accom
plished a.s follows: 

a. Couple output of the signal generator being checked 
to its appropriate frequency meter. 

b. Select a test frequency point, one for each band. 

c. Tune the appropriate frequency meter to the de
sired frequency. 

d. Vary the FREQ dial of the signal generator in the 
region of the desired frequency, rocking the dial slowly 
back and forth to find the exact frequency until a sound 
is heard in Headset HS-30. This sound is the beat note 
between the frequency meter's output and the signal 
generator output. 

e. The beat note will go down in frequency a.s the 
FREQ dial of the signal generator approaches the de
sired frequency. At the desired frequency there will 
be zero beat or null. 

e. If properly calibrated, the signal generator dial 
frequency marking should agree with the frequency 
meter, within permitted tolerance. 

g. It must be noted that the audio beat will appear on 
both sides of the null. It is the null (no signal) point, 
however, wh.i ch is the calibration point. 

11-40. ADJUSTMENT FOR CALIBRATION OF LMHF 
AND V /UHF SIGNAL GENERATORS. 

11-41. In the event that Signal Generator SG-33/TRM-1 
requires adjustment to bring the dial frequency within 
the required tolerance of s2%, the following chart may 
be used for recalibration (use frequency meter TB-323/ 
UR for this calibration): 

SET HIGH END ADJUST TRIMMER 
OF DIAL 

70 me C218 

Check at 170 me Seeparagraph11-42 

Check at 400 me Seeparagraph11-42 
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11-42. Coils L208 and L210 are provided with slugs 
for adjustment. Coil L206 is adjusted by manually 
squeezing or expanding the coil until the desired cal
ibration is obtained at the low end of BAND C. Adjust 
TrimmerC218for the high end of BAND A. Check the 
high ends of BANDS B and C and, if necessary, make 
a slight refinement of the C218 adjustment. Recheck 
the high end of BAND A. 

11-43. To check the frequency calibration of Signal 
Generator SG-32/TRM-1, replace Frequency Meter 
TS-323/UR with Navy Model LM-13 Frequency Meter. 

BAND SET LOW END ADJUST COIL 
OF DIAL 

A 0.2 me L301 

B 0. 60 me L302 

c 1. 60 me L303 

D 4. 20 me L304 

E 12.00 me L305 
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In the event that the signal generator requires adjust
ment to bring the dial frequency within the required 
tolerance of ±1%, the following chart may be used for 
recalibration: 

11-44. Coils L301, L302, L303, L304, and L305 are 
provided with slugs for adjustment of the low ends of 
their respective bands. Trimmers C301, C302, C303, 
C 304, and C 305 are for adjusting the high ends of their 
respective bands. See figure 5-4Ain Handbook of Ser
vice Instructions AN16-30TRM1-2 for the location of 
these coils and trimmers. 

SET HIGH END ADJUST TRIMMER 
OF DIAL 

0. 50 me C301 

1. 40 me C302 

3. 90 me C303 

11.00 me C304 

2:1.00 me C305 
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