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GUARANTEE 

The equipment, including all parts and spare parts, except vacuum tubes, batteries, rubber and mater­
ial normally consumed in operation, is guaranteed for a period of one year from the date of delivery of the 
equipment to and acceptance by the Government with the understanding that all such items found to be de­
fective as to material, workmanship or manufacture will be repaired or replaced, f.o .b. any point within 
the continental limits of the United States designated by the Government, without delay and at no expense 
to the Government; provided that such guarantee will not obligate the Contractor to make repair or re­
placement of any such defective items unless the defect appears within the aforementioned period and the 
Contractor is notified thereof in writing within a reasonable time and the defect is not the result of nor­
mal expected shelf life deterioration, 

To the extent the equipment, including all parts and spare parts, as defined above, is of the Contract­
or's design or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing 
conditions, against defects in design with the understlnding that if ten percent ( 1 O%) or more of any such 
said item, but not less than two of any such item, of the total quantity comprising such item furnished 
under the contract, are found to be defective as to design, such item will be conclusively presumed to be 
of defective des ign and subjrct to one hundred percent ( 100%) correction or replacement by a suitably re­
designed item. 

All such defective items will be subject to ultimate return to the Contractor . . In view of the fact that 
normal activities of the Naval Service may result in the use of equipment in such remote portions of the 
world or under such conditions as to preclude the return of the defective it(!ms for repair or replace­
ment without jeopardizing the integrity of Naval communications, the exigencies of the Service, there­
fore, may necessitate expeditious repair of such items in order to prevent extended interruption of com­
munications. In such cases the return of the defective items for examination by the Contractor prior to 
repair or replacement will not be mandatory. The report of a responsible authority, including details 
of the conditions surrounding the failure, will be acceptable as a basis for affecting expeditious adjust­
ment under the provisions of this contractual guarantee . 

The above one year period will not include any portion of time the equipment fails to perform sa tis­
factorily due to any defects, and any items repaired or replaced by the Contractor will be guaranteed a­
new under this provision. 

INSTALLATION RECORD 

Contract Number NObsr-42100 Date of Contract, 17 February 1948 

Serial Number of equipment .... .... . ..... ...... . . . .. .. .. . .... . . . . ... . .. ... . .. ... ..... . . . . . 

Date of acceptance by the Navy . . ........... .. ..... . .... .. ..... ... .. . ...... .. ....... .. .... . 

Date of delivery to contract destination . .. .. . .. ... . ... . .. ... ..... . . . ......... .... . .. . . ... . . . 

Date of completion of installation . . ........................ .... ........ ...... . ... . . ... , . . . . 

Date placed in service . . . , , . . , .. .. , , , . . . .. . .... . .. . .. . .. . ........... .. . .. . . ...... . . . .... . . . 

Blank spaces on this page shall be filled in at time of installation, Operating personnel shall also mark 
the "date placed in service" on the date of acceptance place located below the model nameplate on the e­
quipment, using suitable methods and care to avoid damaging the equipment. 

ii i 
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IV 

REPORT OF FAILURE 

Report of failure of any part of this equipment, during its entire service life, shall be made to the Bur­
eau of Ships in accordance with current regulations using form NAVSHIPS NBS 383 (revised). The report 
shall cover all details of the failure and give the date of installation of the equipment. For procedure in 
reporting failures see Chapter 67 of the Bureau of Ships Manual or superseding instructions . 

ORDERING PARTS 

All requests or requisitions for replacement material should include the following data : 

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

2. Name and short description of part. 

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

1. Equipment model or type designation, circuit symbol, and item number . 
2. Name of part and complete description. 
3. Manufacturer's designation. 
4. Contractor's drawing and part number. 
5. JAN or Navy type number. 

ORIGINAL 
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SAFETY NOTICE 

The attention of officers and operating personnel is directed to Chapter 67 of the Bureau of Ships Man­
ual or superseding inst ructions on the subject of radio-safety precautions to be observed. 

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

While every practicable safety precaution has been incorporated in this equipment, the following rules 
must be strictly observed: 

KEEP AWAY FROM LIVE CIRCUITS: 

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

DON'T SERVICE OR ADJUST ALONE: 

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

DON'T TAM PER WITH INTERLOCKS: 

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

RESUSCITATION 

AN APPROVED POSTER ILLUSTRATING THE 
RULES FOR RESUSCITATION BY THE PRONE 
PRESSURE METHOD SHALL BE PROMINENTLY 
DISPLAYED INEACH RADIO, RADAR, OR SON­
AR ENCLOSURE. POSTERS MAY BE OBTAIN­
ED UPON REQUEST TO THE BUREAU OF MED­
ICINE AND SURGERY. 

v 
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Paragraph 1 

SECTION 1 
GENERAL DESCRIPTION 

1. INSTRUCTION BOOK COVERAGE. 

This instruction book covers Test-Tool Set AN/USM-3 
as shown in figure 1-1. The units are shown in place in 
the carrying case. 

2. PURPOSE AND BASIC PRINCIPLES. 

The Test-Tool Set AN/USM-3 is designed for use as a 
test and repair set for general service work and emergen­
cy repair on electronic and electrical equipment. To ac­
complish this end, a compact , lightweight case is supplied 
with the items as shown in figure 1-1 fitted into it in a man­
ner such that all items are accessible and easily located. 

3. DESCRIPTION OF UNITS 

a . CASE CY-703/U. (See figure 1-1.) -The Case con­
sists of two drawn aluminum covers 9-1/2 x 9-1/2 x 3-1/2 
inches which are hinged together, forming a box 7 inches 
deep. Latches, fittings and a handle are provided. 

b . TUBE TESTER TV-4/U. (See figure 1-2.)- This unit 
consists of a molded bakelite control panel on which are 
mounted the meter and all of the controls, a socket panel 
for all of the tube test sockets and a wrap-around case en­
closing the complete unit. Pin jacks are available at the 
top of the control panel for capacity readings in addition to 
all of the tube test functions . The complete assembly is 
mounted in a steel case and is pivoted on a full length hinge 
so that it can be raised into operating position through an 
angle of 45 degrees . The "hinge is fastened to the front face 
of the Tube Tester and the front edge of the Case. A sup­
porting arm, hinged at the bottom of the Case, holds the 
Tube Tester at a 45 degree angle when it is pivoted into 
position for operation. 

Two grid leads are provided and extend from the front 
panel. One is a captive double-ended connector for con­
tacting the top cap stud on metal and glass vacuum tubes, 
and the other is an acorn connector lead that terminates 
in a small, split phosphor bronze connector for attach­
ment to the top pin of acorn tubes. 

A 105 to 125 volt, AC only, 50 to 1600 cycle single phase 
power supply source is required. The power demand at 

FEMALE CONTACTS 

.SHORT 
INDICATOR A B 

C FOR ELECTRICAL LEADS IN 
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c D OVT E F 

TUBE SELECTOR 
25 

figure 1-2. Tube Tester TV-4 / U, lclentification ol Controls on Control Panel 
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GENERAL 

DESCRIPTION 

115 volts is approximately 25 watts . From such a power 
source, tube test filament potentials at power line frequen­
cy are available in 17 steps : from 1.1 to 117 volts inclusive . 

For the tube test function, two electrode potentials and 
four load impedances are available for diode , battery type , 
normal and special type tubes. One meter reversing toggle 
switch and eight electrode toggle switches provide the re­
quired flexibility for the total emission and individual elec­
trode emission tests on the various tube types listed in the 
Tube Data Index. 

The indicating meter is calibrated with three scale arcs : 
the top arc for capacity readings, the middle arc for tube 
indications in three different colors and the inside, or bot­
tom, arc for comparative readings between different tubes 
of the same type. This inside arc is linear and is used for 
several purposes, as outlined in Section 2, paragraph 1 (b). 

The Tube Data Index is a small booklet attached to the 
Tube Tester by a panel bracket and is folded over the front 
face of the Tester when not in use . When the Tube Tester 
is raised to the operating position , the Tube Data Index can 
be rotated to the right and swung forward for ready refer­
ence . 

c. SIGNAL TRACER TS-673/U. (See figure 1-3. ) - This 
equipment consists of a variable gain amplifier and output 
meter. A Navy Type CQG-62472 Power Cable Assembly 
is provided for plugging in a 105 to 125 volt, 50 to 1600 
cycle AC power source. Navy Type CAOR-491899-A Elec­
trical Leads are provided for connecting an oscilloscope, 
an earphone or an electronic voltmeter to the output. The 
RF Cable Assembly CG-570/U (3' 0' ') is used with Test Prod 
MX-934/U (for RF signals) and Test Prod MX-933/U (for 
audio signals). The Navy Type CAOR-491895 Electrical 
Lead with Navy Type CAOR-491897 Adapter Connector and 
Alligator Clip (E-902) are used to ground the prod. 

The amplifier is capable of amplifying AC voltages from 
47 to 15,000 cycles per second when used with the Test Prod 
MX-933/U. Audio modulation on voltages having frequen­
cies from 15,000 cycles to 400 megacycles is detected by 
Test Prod MX-934/U and amplified by the Signal Tracer. 
The Signal Tracer is located behind the Tube Tester as 
shown in figure 1-1. 

The Telephone Receiver, RF Cable Assembly and Test 
Prods are in the Accessory Case to the left of the Tube 
Tester (see figure 1-1) and are listed in TABLE 1-1, under 
Accessories. 

IGNAL TRACER TS -6 73/U 

NAVY TYPE CQG-62472 
POWER CABLE ASSEMBLY 

CAOR -491899-A 
LEAD 

L CABLE CG-570/U c 3'0") 

TYPE GTE -491898 
TELEPHONE RECENER 

NAVY TYPE 
CAOR-491901 
HEADBAND 

\ NAVY TYPE CAOR-491897 
\ ADAPTER CONNECTOR 

TEST PROD MX-934/U 
CFOR RF VOLTAGES l 

Figure 1-3. Signal Tracer TS-673, Test Prod MX-933/U, RF Cable Assembly CG -570/ U (3'0"), Na vy Type CTE-491898 Telephone 

Receiver, Navy Type CAOR-491901 Headband and Navy Type CQG-62472 Power Cable Assembly; Jdentilication of Units 
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d. INTERFERENCE GENERATOR SG-23/U. (See figure 
1-4.) - This unit is an aperiodic impulse buzzer type gener­
ator housed in a probe case. Pressing the button at the top 
connects the battery to the buzzer. The white line on the 
button indicates the position of the attenuator. The buzzer 
is connected directly to the probe tip in POSITION 1 and 
through a variable capacitor in POSITIONS 2 through 10. 
The buzzer frequency is approximately 2000 cycles per 

. second with harmonics extending up to approximately 400 
megacycles. It is used to generate audio and radio frequen­
cy voltages for test purposes. It is used with Navy Type 
CAOR-491895 Electrical Lead, Navy Type CAOR-49189'1 
Adapter Connector, and alligator clip (E-902). These items 
are located in the Accessory Case and the Tool Holder. 
(See figure 1-1.) 

The Interference Generator is located next to the Signal 
Tracer i'n the back of the C::;.se as shown in figure 1-1. 

NAVY TYPE 
CAOR-491895 

LINE 

NAVY TYPE 
C/lOR-491897 
ADAPTER CONNECTOR 

ELECTRICAL LEAD <FOR. GROUND ONLY) 

Figure 1-4. Interference Generator SG-23/U and Navy 

Type CAOR-491895 Electrical Lead, Identification 

e. VOLTAGE INDICATOR-PROBE ID-265/U. (See fig­
ure 1-5.) - This unit is shown with its lead attached for a 
complete circuit. It consists of two meter elements so 
arranged electrically that one (M-401) indicates whether 
the line is AC or DC. If the line is DC, the polarity of the 
probe tip is indicated. The second meter movement (M-402)• 
indicates the magnitude of the voltage. The scale is mark­
ed 0, 55, 110, 220 and 440 volts. The AC voltage measured 
can be in the frequency range of 10 to 10,000 cycles. The 
lead used with this probe is Navy Type CAOR-491899-A, 
which is located on the Cord and Test Lead Holder (H-918) 
behind the Accessory Case. 

This Probe is located in the Case behind the Tube Tester. 
(See figure 1-1.) 

ORIGINAL 

TYPE 
CAOR -491899-A 
ELECTRICAL LEAD 

Figure 1-5. Voltage Indicator-Probe ID-265/U and Navy 

Type CAOR-491899-A Electrical Lead, Identification 

f. RF INDICATOR-PROBE ID-263/U. (See figure 1-6.)­
This unit contains a meter movement and a crystal rectifier 
circuit housed in a plastic body . It is used to indicate the 
presence of electric RF fields of relatively large magnitude. 
Its sensitivity is of the order of 25% of full scale when one 
volt of RF voltage is applied to the tip of the Probe. The 
hand capacitance of the operator supplies the return RF con­
nection. 

To reach into a deep chassis or into high voltage areas, 
the Extension Rod (0-904) is provided. This rod slips on­
to the tip of the Probe. When used it normally increases 
the sensitivity of the unit. It is stowed in the Tool Holder, 
and the Probe is located at the rear of the Case as shown 
in figure 1-1. 

Figure 1-6. RF Indicator-Probe ID-263/U, Identification 

1-3 



1 Sedion 
Paragraph 3 g 

NAVSHIPS 91146 
AN/USM-3 

GENERAL 
DESCRIPTION 

g. RESISTANCE INDICATOR-PROBE ID-264/U. (See 
figure 1-7.) - Also of the probe type, this unit consists. of a 
meter movement, a calibrating resistor and a 1-1/2 volt 
battery enclosed in a plastic case. The scale is marked 
from 0 to 10,000 ohms. The electrical connections are at 
the probe tip and through a test lead plugged into the top of 
the case. This Probe is used with Electrical Lead CAOR-
491899-A, which is located on the Cord and Test Lead Hol­
der . For its location in the Test-ToolSet refer to figure 1-1. 

'---jig':--- NAVY TYPE 
CAOR-491899-A 
ELECTRICAL LEAD 

Figure 1-7. Resistance Indicator-Probe ID-264/U, Identification 

h. DECADE RESISTOR TS-672/U. (See figure 1->~8 , ) -
This unit consists of a molded bakelite case housing 28 two 
watt resistors, each insulated from the other. The values 
are arranged in a one, two, three, six series, from one ohm 
to six megohms; thus allowing any yalue between one ohm 
and 12 megohms to be obtained in steps of one ohm by con­
necting the proper resistors in series by means of the Navy 
Type CAOR-491895 Electrical Leads. Figure 1-1 shows its 
location in the rear of the Case. 

NAVY TYPE---------.,~~~~~ 
CAOR-
491895 
ELECTRICAL 
LEAD ~~ErtE 

Figure 1-8. Decade Resistor TS-672/U, Identification 
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i. DECADE CAPACITOR TS-671/U. (See figure 1-9.) -
Consisting of a .molded case similar to the Decade Resistor, 
this unit contains a series of capacitors covering a range 
between 0.0001 microfarads and 48 microfarads. Individu­
al capacitors having values of 0.0001, 0,0003, 0.001, 0.003, 
0.01, 0.02, 0.1 and 0.25 microfarads, rated at 600 volts, 
are placed as indicated by the front panel markings. The 
two 20/4 microfarad electrolytic capacitors each have a 
common negative. Other values in the range covered can 
be obtained by the use of electrical leads. The Decade Cap­
acitor is located in the Case immediately in front of the 
Probes as shown in figure 1-1. 

NAVY TYPE 
CAOR-
491895 
ELECTRICAL 
LEAD 

PAPER --{::it~~::; 
CAPACITORS 

NAVY TYPE 
CAOR-491899 
ELECTRICAL LtA07 

Figure 1-9. Decade CapaCitor TS-671/U, ldentilication 

j, NAVY TYPE CQG- 62472 POWER CABLE ASSEM­
BLY. - This cable is used with the Tube Tester as a line 
cord or with the Signal Tracer as required; The cord is two 
conductor, #18AWG, 57 inches long with a male plug on one 
end and a female plug on the other end. 

k. NAVY TYPE CAOR-491899 AND CAOR-491899-A 
ELECTRICAL LEADS. - These consist of two red and two 
black 30 inch leads with miniature banana plug terminals 
at one endand phone tip plugs on the other. The Navy Type 
CAOR-491897 Adapter Connectors fit the capacity pin jacks 
directly above the meter of the Tube Tester and adapt the 
banana plugs of these leads to the pin jacks. 

l. NAVY TYPE CAOR- 491897 ADAPTER CONNECT­
ORS. - Four of these units are provided. Two are used for 
the capacity meter function of the Tube Tester. They are 
stowed in the Tool Holder CY -704/U as shown in figure 1-1. 
The units adapt a banana plug to a phone tip jack. 

m. NAVY TYPE CAOR-491895 ELECTRICAL LEADS.­
These leads are eight inches long and have a combination 
banana plug and female connector on each end. They are 
used as grounding leads for the Test Prods and as patch cords 
for the Decade Capacitor and Decade Resistor. 

n. TOOL. HOLDER CY-704/U. (See figure 1-1.) -It con­
sists of two pressed, transparent plastic sheets with re­
cesses provided for stowing each tool. The bottom sheet is 
fastened to the inside top of Case CY -703/U. The top sheet 
holds the tools in their respective compartments and is se­
cured by two snap-slides . The name and standard Navy 
stock number of each tool appears in the bottom of its indi­
vidual compartment, and all tools are installed in the top of 
the Case. The top sheet, or tool cover, is held by a wire 
when open to prevent its loss . 
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o. TECHNICIAN'S HANDBOOK. (See figure 1-1.)- This 
book is provided for ready reference on the part of the op­
erator when making emergency repairs and includes suf­
ficient technical data and information necessary to use the 
Test-Tool Set. It is located in the Case behind the Tube 
Tester . 

p. BATTERY & BULB CASE. (See figure 1-1.) -Mold­
ed from sheet plastic, this case provides storage space for 
four 1-1/2 volt flashlight batteries JAN BA-58, two flash­
light bulbs, 10 feet of hook-up wire and one foot of 50/50 
rosin core solder . 

q. TOOLS AND MINOR ITEMS. (See figure 1- 1.) - The 
tools and items listed below are contained in the Tool Hold­
er in the top of the Case. 

(1) Fuse puller (H-914) - flat dual size . 
(2) Pilot light extractor (H-916) - a rubber cup de­

vice to aid in the removal of pilot lamps from 
inaccessible locations . 

(3) Hex head wrench set (H-904 to H- 909) - 0.050, 
1/16, 5/64, 3/32, 1/8 and 5/32 . 

(4) Insulated dental type mirror (0-903) - can be 
attached to Flashlight Extension (0-902) to ex­
amine areas hidden from direct view. 

(5) Insulated tweezers (H-915) - 6 inches. 
(6) Flashlight (0-901) with lucite extension (0-902) . 
(7) Long nose pliers (H-912) - 4 inches. 
(8) Side cutting pliers (H-913) - 4 inches . 
(9) Socket wrench set(H-910)- 3/16,7/32,1/4,9/32, 

5/16, 11/32, 3/8 and 7/16 with handle (H-911). 
(10) Neon test light (I-901), 200,000 ohms impedance, 

60-500 VAC and 90-500 VDC - tests for presence 
of voltage. 

(11) Combination screwdriver (H-903) with inter­
changeable 1/4 inch slot drive bit and #2 Phil­
lips drive - stubby size. 

(12) Screwdriver (H-901) - 4 inches with 3/16 inch 
blade. 

(13) Screwdriver (H-902) - 2 inches with 3/32 inch 
blade . 

(14) Pen type soldering iron, 115 volts, 50 to 1600 
cycles (with chisel tip and round point tip. ) 

(15) Three alligator clips (E-902) for test leads. 
(16) Two spade lugs (E-903) for test leads . 
(17) Alignment tool (H-917)- an insulated low capaci­

tance screwdriver for adjusting variable trimmer 
capacitors . 

(18) Extension rod (0-904) for use with all Probe un­
its . It has a metal center conductor and plastic 
exterior. A removable insulating cover is pro­
vided for use with the RF Indicator-Probe ID-
263/U for Test Prod MX-934/U. 

4. REFERENCE DATA. 

a . NOMENCLATURE . - Test-Tool Set AN/USM-3 . 

b . CONTRACT. - NObsr-42100, dated 17 February 1948. 

c. CONTRACTOR. - Radio Frequency Laboratories, Inc . 
Boonton, New Jersey. 

d. COGNIZANT NAVAL INSPECTOR. -Inspector of Navy 
Material, Newark, New Jersey . 

e . PACKAGES PER COMPLETE SHIPMENT. - One . 

f. CUBICAL CONTENTS. - 5.9 cu. ft. crated; 0.75 cu. 
ft. uncrated. 

g. TOTAL WEIGHTS. - 53 lbs . crated; 23 lbs . un­
crated. 

h. POWER SUPPLY.- Signal TracerTS-673/Uand Tube 
Tester TV -4/U require 105 to 125 volts at 50 to 1600 cycles. 
Interference Generator SG-23/U and Resistance Indicator­
Probe ID-264/U each require a self-contained 1-1/2 volt 
battery JAN BA-58. 

i. POWER CONSUMPTION. - Signal Tracer TS-673/U 
consumes 7 watts. Tube Tester TV -4/U consumes 25 watts 
at 115 volts, 60 cycles. 

TABLE 1-1. VACUUM TUBE COMPLEMENT 

UNIT SYMBOL TUBE TYPE DESIG. 

Tube Tester TV -4/U V101 3A4 

Signal Tracer TS-673/U V201 12AX7 
V202 12AX7 
V203 6AL5 

TABLE 1-2. BATTERY COMPLEMENT 

JAN STANDARD VOLT-
SIZE 

UNIT NAVY STOCK 
NO. 

TYPE AGE REQ. 
NUMBER DIA. LENGTH 

Flashlight BA-58 17-F-13468-850 1-1/2 35/64 1-31/32 2 

Interference Generator BA-58 16-G-59001-1001 1- 1/2 35/64 1-31/32 1 

Resistance Indicator-Probe BA-58 17-P-84841-1831 1-1/2 35/64 1-31/32 1 
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TABLE 1-3 . EQUIPMENT SUPPLIED 

NAVY 
TYPE NAME OF UNIT 

DESIGNA· 
TION 

HEIGHT 

MAJOR UNITS : 

Case CY- 703/U 7 
Tool Holder CY-704/U 3/4 
Tube Tester TV-4/U 5-1/2 
Signal Tracer TS-673/U 3-1/2 
Interference Generator SG-23/U 
Voltage Indicator-Probe ID- 265/U 
RF Indicator-Probe ID- 263/U 
Resistance Indicator-Probe ID-264/U 
Decade Resistor TS-672/U 3/4 
Decade Capacitor TS-671/ U 1-1/4 

ACCESSORIES: 

Test Prod MX-933/U 
Test Prod MX-934/U 
RF Cable Assembly CG-570/U (3'0" } 
Telephone Receiver CTE-491898 
Headband CAOR-491901 
Power Cable Assembly CQG-62472 
Electrical Lead (red} CAOR-491899 
Electrical Lead (black} CAOR-491899-A 
Adapter Connector CAOR-491897 
Electrical Lead CAOR-491895 
Extension Rod 
Cord & Test Lead Holder 
Battery & Bulb Case (w/2 bulbs, 10' 

of hook-up wire and 1' of solder) 
Accessory Case 
Technician' s Handbook 
Tube Data Index 

TOOLS : 

Alligator Clips 
Spade Lugs 
Screwdriver ( 4-inch) 
Screwdriver (2-inch) 
Combination Screwdriver 
Hex Head Wrench Set 

(0.050, 1/16, 5/64, 3/32, 1/8, 5/32) 

Socket Wrench Set 
Socket Wrench Handle 
Long Nose Pliers 
Side Cutting Pliers 
Fuse Puller 
Insulated Tweezers 
Pilot Light Extractor 
Alignment Tool 
Soldering Iron Handle 
Soldering Iron Tip (Chisel) 
Soldering Iron Tip (Round) 
Soldering Iron Tip Holder 
Neon Test Light 
Flashlight 
Flashlight Extension 
Mirror 
Instruction Book NAVSHIPS 91146 

Unless otherwise stated, dimensions are inches , volume cubic feet, weight pounds . 
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OVER·ALL 
DIMENSIONS 

WIDTH DEPTH 

9- 3/4 10-1/2 
9- 1/ 4 9- 1/4 
8-1/4 5- 1/2 
3 5-3/4 
3/4 D 5-3/4 
1D 6 
1D 6 
1D 6 
4-3/4 4-3/8 
4-3/8 4- 3/4 

GENERAL 
DESCRIPTION 

VOL· 
UME WEIGHT 

0.42 5.0 
0.037 
0.145 9.0 
0.035 2.0 

0.009 
0.015 
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TUBE TESTER Power supply : 105-125 volts, 50 to 1600cycles. RF INDICA TOR- Useful frequency range : 100 KC to 400 megacycles per ::!r-... 0 

TV-4/U PROBE second. z 
Power consumption: 25 watts at 115 volts and 60 cycles. ID/263/U 

Sensitivity: 25% full scale for one volt RF 
Measurements: ( 1) Tests all tubes listed in Tube direct connected. 

Data Index for filament contin-
uity, emission, shorted elements I Sensitivity, approx., with 
and open elements . extension rod in RF field : 5 volts/meter for 25% full scale . 

(2) Capacities from 0.001 to 100 Max RF signal : 10 volts across crystal diode . 
microfarads when operated from 
60 cycle per sec . power supply. RESISTANCE Measurements : 0 to 10,000 ohms. 
See figure 4-1. INDICATOR-

PROBE Power supply: 1-1/2voltbattery JAN BA-58. 
ID-264/U 

SIGNAL TRACER Power supply: 105-125 volts, 50 to 1600 cycles. 
TS-673/U 

Power consumption: 7 watts. I DECADE Power rating: Two watts per resistor. 
RESISTOR 10 watts for unit. 

AF range: 47 to 15,000 cycles per sec. TS-672/U 
Tolerance: 2: 5%. z 

RF range: Audio modulated signals 15 KC to )>)> 

400 megacycles per sec. Range: One ohm to 12 megohms inone z~ 
ohm steps. -.::z:: c-

Audio sensitivity : 0.002 volts audible in earphone. 
..,., 
3:"" 

0.004 volts for 1/2 scale M-201. DECADE Range: 0.0001 to 48 microfarads . ,.., 
w-

CAPACITOR 
:+: 10%. ~ RF sensitivity : 0.005 volts of 50% modulated RF TS-671/U Tolerance (paper) : 

audible in earphone. 
0.05 volts of 50% modulated RF Voltage rating (paper) : 500 volts DC . 
for 1/2 scale M-201. 

Tolerance (electrolytic): -0 +75%. 

INTERFERENCE Power supply : 1-1/2 volts battery, JAN BA-58. Voltage rating 
GENERATOR (electrolytic) : 450 volts DC. 

SG-23/U Current: 0.2 amps. 
TEST PROD Maximum RF signal : 20 volts. 

Frequency: Audio approx. 2000 cycles per MX-934/U 
sec. Harmonics to approx. 400 Voltage rating: 300 volts DC. 
megacycles per sec. 

TEST PROD 
MX-933/U 

Maximum AF signal : 100 volts. 

VOLTAGE Measurements: ( 1) 0-440 volts AC or DC. Voltage rating: 400 volts DC. 
INbiCATOR- (2) DC polarity . 

PROBE Input resistance: One megohm. 
ID-265/U Frequency range AC: 10 to 10,000 cycles per second. 

Input capacitance: 0.0001 microfarads. 

Impedance: 500,000 ohms. I "" Cl) 

I 
!:l. __, 

I I 
c;· 

I :I 

....... __, 
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SECTION 2 
THEORY OF OPERATION 

1. GENERAL DESCRIPTION OF CIRCUITS. 

a. BASIC CIRCUITS OF TUBE TESTER TV-4/U. (See 
figure 2-1.) - The major circuit sections of the Tube Test­
er are shown in the Simplified Schematic, Tube Test Sec­
tion. Energy for all tube elements is supplied by the power 
transformer through the FILAMENT, CIRCUIT and TUBE 
selectors to the socket panel. For purposes of explana­
tion, the unit can be subdivided into the following basic cir­
cuit sections. 

(1) POWER TRANSFORMER. - Supplies all potentials 
for the tube test functions as well as for the capacity meter 
ranges. Basically this transformer consists of a primary 
winding and three secondary sections with a total of 29 ter­
minals . All windings are accurately wound; so that a sin­
gle line control of the potentiometric type in the primary 
circuit can be used to adjust all of the secondary voltages. 

(2) FILAMENT SELECTOR. - This consists of a 17-
position switch with each contact connected to a transform­
er tap on the filament winding. Filament voltages can thus 
be individually selected in steps from 1.1 volts to 117 volts 
by rotating the switch knob. The operator should realize 
that it is important to index this switch correctly as the 
first operation in testing a tube. 

LINE 
CONTROL 

T-101 

155 

ov 

NOTE 

Excessive filament voltage will, in most cases, 
burn out the filament or ruin the tube. 

(3) CIRCUIT SELECTOR. - The circuit selector is a 
10-position rotary switch and performs the following func­
tions . 

(a) On-off switch for energizing or disconnectirfg the 
Tube Tester from the line circuit. 

(b) Connects the indicating meter into the line check 
circuit for line voltage reading. 

(c) Applies potential to the short test circuit to ener­
gize the neon short indicator lamp. 

(d) Selects four different load resistances and voltage 
combinations for diodes, battery types, normal and special 
types. 

(e) Connects the indicating meter into the capacity 
meter network, as shown in the simplified schematic (figure 
2-2), and is used on four positions to select the required 
capacity range. The switch is so designed that the Tube 
Tester transformer will be energized on all switch positions 
except the first position marked OFF. 

(4) TUBE SELECTOR. - This is a wire-wound poten­
tiometer used for controlling the sensitivity of the indica-

0 

E A 
S-106 5-107 S~ 5-IO'a S-Ill 

OUT POSITION 

~101 

M-101 

Figure 2-1. Simplillet:l Schematic:, Tu&e Test Sec:tion ol Tu&e Tester 
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ting meter for all tube test emission readings. This con­
trol must always be indexed to a definite number on the zero 
to 50 scale in accordance with the Tube Data Index number 
in the column marked Tube Selector . A wide range of ad­
justment is necessary on this sens itivity control due to the 
large variation in different types of vacuum tubes . 

(5) ELECTRODE SWITCHES. - As shown in figure 2-
1, these switches connect between the socket panel and the 
electrode energizing circuits, with the exception of the fil­
ament circuit. Filament current is not fed through these 
switches. The switches are used individually or in groups 
for both tube tests and short tests. The first electrode switch 
marked A is used particularly for the cathode leakage test 
on indirectly heated tubes . The other electrode switches 
marked B through H are each connected to a socket termin­
al and control the energization of that terminal. One switch 
is used for each active tube element. A table showing the . '. 
socket terminal controlled by each switch is listed in Secti.ort• · 
4. The lower right-hand switch marked NORMAL POSITION 
in figure 1-2 is the meter reversing switch indicated in fig­
ure 2-1. It is only used for tests on three or four particular 
tubes . 

(6) SOCKET PANEL. - The socket panel is actually a 
separate subassembly and is wir ed and tested as a complete 
unit before assembly in the Tube Tester. All thirteen soc­
ket terminals are wired directly to a single terminal strip 
which in turn connects to the electrode switches as shown 
in figure 2-1. The regular sockets are not lettered and are 
always used where foot-notes are notlisted in the Tube Data 
Index. There is one regular socket available for each me ­
chanica! type of tube base including the miniature nine pin 
and acorn types. Where peculiar or unusual electrical char­
acteristics are encountered, a t t appears after the tube 
number indicating that the tube should be tested in the A 
socket, or a ES may be listed to indicate that the B socket 
should be used. These special sockets are mounted on the 
test panel in a row near the bottom of the tube tester . A 
combination 5ocket near the left-hand edge of the socket 
panel is used for testing all four prong, five prong and six 
prong tubes. The large seven pin socket, next in line, will 
accommodate both large and small diameter seven pin bases . 
The acorn socket is designed to take five and seven radial 
pin acorn tubes with or without axial contacts. Octal, loctal, 
miniature seven and nine pin sockets are also available. 

(7) SHORT TEST CIRCUIT. - The short test circuit 
consists of a transformer winding in series with a rectifier 
which s~pplies the DC current required for the short indic­
ator and also for the line check reading. Since the indicat­
ing meter is a DC milliammeter, a rectifier is required 
between the transformer and the meter . This rectifier is 
a type 3A4 miniature tube (V -101) connected as a diocie. It 
is mounted inside the equipment with the other components 
and, in conjunction with a resistance capacitance filter, sup­
plies DC potential for both short test and line check functions. 

(8) LINE VOLTAGE CONTROL . - This isapower type 
potentiometer for adjusting all test potentials . 

(9) INDICATING METER. - This meter is basically a 
DC milliammeter operating in conjunction with the vacuum 
tube rectifier for line check reading. It functions with a full­
wave copper-oxide rectifier for capacity readings and is 
used directly as a DC milliammeter for tube test readings . 

b. METHODS OF MEASUREMENT USING TUBE TEST­
ER TV -4/U. - Most tube failures are due to one or more of 
the following defects . 

(1) An inter-electrode short. 
(2) Low cathode to heater resistance , also referred to 

ORIGINAL 

. '· 

as cathode leakage . 
(3) Poor electr on emission from heater or cathode. 
(4) Open element connection. 
(5) Instability due to loose parts. 

Tests for each one of these defects can be made by the 
Tube Tester TV-4/U. The neon lamp marked SHORT IN­
DICATOR is used for the determination of the first two. 
Failure of the type listed under (3), (4), and (5), can be de­
tected by watching the instrument pointer. 

For the inter -electrode short test, each element of the 
tube is individually isolated by one of the electrode switches, 
and a DC potential is applied in series with the short indi-

.. i:'ator. The polarity of this potential is opposite to that re­
quired for nor mal emission current and, in this way, the 
short indicator will only register leakage resistance or ac­
tual short circuit between elements. The tube filament is 
heated to normal temperature for all short testing. 

The cathode leakage test applies only to tubes of the in­
directly heated type as marked by a small star after the 
type number. in the Tube Data Index. Here the heater is 
isolated from the cathode by operation of the electrode 
switch mar ked A; a potential is applied through the short 
indicator circuit ; and r esultant heater-cathode resistance 
below 1/4 megohm will cause illumination of the neon lamp . 
.The short indicator sensitivity must be limited to this val­
ue, since many indirectly heated tubes are manufactured 
under specifications approaching 1/4 megohm for minimum 
heater cathode resistance. 

The emission characteristic is indicated on the meter in 
terms of a three-color scale with segments in red, yellow 
and green. Readings in the red section indicate at once that 
the tube is defective, except for tests on diodes. Readings 
in the yellow section indicate a borderline tube very close 
to the rejection point. Pointer deflections into the green 
section indicate a good tube or one that has a normal emis­
sion characteristic. Where comparative emission readings 
II\ay be useful, or data are to be recorded, the 50 line scale 
arc marked 0 to 50 is available. Meter readings as noted 
on this 50 line arc provide a means for plotting the fall-off 
in emission on any tube thr oughout its normal life . 

The basic principle of operation can be readily under­
stood by referring to the simplified schematic (figure 2-1) 
showing a 6K7 tube under emission test. 

All potentials applied to the tube are AC and are deliver­
ed by transfor mer (T-101) . Resistors (R- 101) and (R-103) 
and the control (R-117) form a network that provides a sensi­
tivity adjustment on the indicating meter. Note that (R-117) 
is the TUBE SELECTOR control. (R-102) is the load re­
sistor and serves to limit the maximum current drawn from 
the tube under test. 

Indexing toggle switches (S - 104) through (S-110) to the 
IN position selects the tube electrodes to be checked. Note 
that only those toggles that connect to a tube element are 
indexed to the IN position, and when in this position all of 
these elements are tied together. Any toggles correspond­
ing to a heater or cathode connection must be in the OUT 
position. 

The energizing potential is delivered by the 30 volt wind­
ing of (T - 101) and is connected in series with the load re­
sistor (R -1 02), the DC meter including its variable sensi ­
tivity network (R-103, R-117 and R-101), the cathode of the 
tube under test and back through the tube elements (socket 
terminals 3, 4 , 5 and cap) to the 30 volt winding by way of 
those toggle switches in the IN position. 

Since the tube under test acts as a half-wave rectifier, 
and the r e is a closed circuit, the meter will indicate a cur­
rent which is a function of the cathode emission. 

For checking diode or battery types, the circuit is the 
same , except that an additional resistance (R-112) or (R-113) 
respectively is inserted in series with the 30 volt winding 
of (T~1 01) . F or special types the original circuit is used 
except that the 30 volt potential is changed to 300 volts with 
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(R-115) inserted in series. (See figure 5-7.) 
Open elements can be detected by connecting or discon­

necting each · electrode from the indicating and energizing 
circuit. This operation is performed by operating the in­
dividual electrode switches as listed in the Tube Data In­
dex. The change in emission reading is noted on the meter. 

Intermittent operation due to loose electrodes, their sup­
ports, or faulty connections in the tube under test can often 
be detected by tapping the tube with a pencil during both the 
short test and emission test. Faulty operation will be ap­
parent by flashing of the short indicator or fluctuation of the 
instrument. 

c. CAPACITY METER SECTION OF TUBE TESTER 
TV-4/U. (See figure 2-2.) - In this section of the Tube 
Tester, the circuit on each range consists of an AC po­
tential supplied by one of the transformer windings and 
applied through a series resistance and an instrument shunt 
network to the capacity jacks which in turn are connected 
across the capacitor under test. Effectively, the instrument 
operates as an AC milliammeter indicating the impedance 
of the capacitor under fixed applied voltage conditions. A 
current limiting series resistor (the instrument network 
resistance on large capacity ranges) is used on each range; 
so that the capacity meter operates very much like a con­
ventional series ohmmeter . By short circuiting the test 
leads, the LINE CONTROL (R-116) can be rotated, adjust­
ing the applied potential for a full scale deflection of the 
milliammeter pointer. This is equivalent to zero external 
impedance or infinite capacitance . The insertion of a cap­
acity between the test leads will then increase the imped­
ance of the circuit causing the meter to deflect a given a­
mount for each capacitance. This capacitance is calibrated 
directly on the dial for a 60 cycle power supply . 

d. BASIC CIRCUIT OF SIGNAL TRACER TS-673/U. 
(See figure 2-3 .) -This unit comprises a conventional three 
stage linear amplifier, the output of which is of the cathode 
follower type, and a power supply capable of operating on 
50 to 1600 cycle source . The power supply is of the full 
wave type with capacitor input and resistor capacitor filter 
network. The power transformer is of special design to 
cover the power supply frequency range . The following 
items are accessories. 

140VDC 150VDC 

CAPACITY 

CIRCUIT 
SELECTOR 

Figure 2-2. Simplified Schematic, Capacity Meter 
Section of Tube Tester 

(1) Test Prod MX-933/U for audio frequencies from 
47 to 15,000 cycles per second. 

(2) Test Prod MX-934/U to detect an audio modulat­
ed RF signal within the range from 15,000 cycles to 400 
megacycles per second. 

(3) Navy Type CTE-491898 Telephone Receiver, Navy 
Type CAOR-491901 Headband and connecting cable for the 
test prods. 

SCOPE 
VTVM 

G 

PHONES 

G 

Figure 2-3. Simplified Schematic, Signal Tracer 
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The over-all S!!nsitivity of the Signal Tracer is con­
trolled by potentiometer (R-202), the moving contact of which 
is connected to the grid of (V -201) . The resistor (R-203) 
and capacitor (C-205) feed an opposite phase voltage back 
to the input grid, so lowering the gain of the first stage, 
and expanding the frequency range of the amplifier. An audio 
signal that is applied to the input of the Signal Tracer is 
amplified by tubes (V -201) and (V -202A) and applied to the 
grid of the cathode follower stage (V -202B) through coupl­
ing capacitor (C-207) and voltage divider resistors (R-208) 
and (R-209). The PHONES plug and the output meter cir­
cuit are connected to the cathode follower output by means 
of coupling capacitor (C-210). The SCOPE VTM plug is 
connected · internally to the plate of tube (V -202A) through 
capacitor (C-207)and should beconnectedonly to equipment 
having a high impedance input, such as an oscillo:>cope or 
vacuum tube voltmeter. The meter circuit consists of drop­
ping resistor (R-211), full wave copper-oxide bridge recti­
fier (CR...:202), and 200 uA full scale DC meter (M-201). The 
circuit rectifies and indicates a portion of the audio energy 
output of the cathode follower tube, so giving a means of de­
termining relative input voltage magnitudes. As shown in 
figure 5-11, the Test Prod MX-933/U contains only a 0.1 
microfarad 400 volt DC coupling capacitor. The Test Prod 
MX-934/U contains a conventional crystal diode detector 
circuit. 

e . BASIC CIRCUIT OF INTERFERENCE GENERATOR 
SG-23/U. (See figure 2-4.) - This is an aperiodic, impulse 
buzzer type generator and is housed in a probe case. The 
simplified schematic is shown in figure 2-4. When the switch 
is closed by pressing the button at the top of the probe, a 
modified square wave appears across the energizing coil. 
The harmonic content of this wave extends into the mega­
cycle region. Varying the position of the inner tip with re­
spect to the outer tip by means of the index at the end varies 
the coupling capacitance and allows some attenuation. For 
audio output the inner and outer probes are placed in contact 
by setting the attenuator at POSITION 1. 

f. BASIC CIRCUIT OF VOLTAGE INDICATOR-PROBE 
ID-265/U. - A schematic diagram of this device is shown in 

I ,---J 
I 
I 
I 
I 

INNER TIP 1 

OUTER TIP 

I 
I 

- __ _I 

GROUNDING JACK 

/. ,_ 

figure 5-14, Section 5. This unit indicates voltage by in­
dicating the AC or DC current flowing through a high im­
pedance calibrating resistor (R-401) . The sensitivity of 
meter (M-401) is 250-0-250 milliamperes .DC and indicates 
the polarity of the Probe for DC measurements. The meter 
(M-402) has a sensitivity of 0.88 milliamperes full scale and, 
with the aid of the full-wave copper-oxide bridge rectifier 
(CR-401), will indicate the relative magnitudes of either AC 
or DC . An AC current of a frequency greater than 10 cycles 
per sec. will flow through the high resistance calibrating-re­
sistor (R-401) and not disturb the moving system of meter 
(M-401), but this AC current will be rectified by rectifier 
(CR-401) and the average value of current indicated on DC 
meter (M-402). For a DC currentthrough (R-401), the point­
er of DC meter (M-401) is moved in a direction determined 
by direction of electron flow in the coil of the moving system, 
so indicating polarity. A path also exists for DC current 
flow through the rectifier and meter (M-402), which moves 
and indicates the average value. As the unit is calibrated 
by means of an RMS AC voltage, a DC voltage of the same 
magnitude will read about 10% high. 

g. CIRCUIT OF RFINDICATOR-PROBE ID-263/U. -The 
schematic diagram of this Probe is shown in figure 5-15, 
Section 5. The circuit is of conventional design with a diode 
around the instrument network to prevent the coupling capac­
itors from assuming a DC charge. The seusitivity of the 
meter (M-501) is 200 microamperes full scale. When the 
unit is placed in an electric RF field, dielectric or capacity 
currents flow on to the probe tip and through the coupling 
capacitor (C-501). On the positive half cycle the capacity 
current flows through the germanium diode (CR-501) to the 
instrument frame and then through the operator's hand cap­
acity to the operator and back into the field. On the negative 
half cycle the current flows through diode (CR-502) and DC 
meter (M-501) which indicates the magnitude of this current. 

h. CIRCUIT OF RESISTANCE INDICATOR-PROBE ID-
264/U. - A schematic diagram of this unit is shown in figure 
5-16, Section 5. The circuit is the conventional series ohm­
meter type and consists of a 1000 ohm dropping resistor 
(R-601) and a DC milliammeter. The sensitivity of the meter 
is approximately 1.48 milliamperes full scale. 

SWITCH 
---------, 

I 
I 

! __ ~":\ 

Figure 2-4. Simplified Schematic, Interference Generator 
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INSTALLATION 

1. UNPACKING INSTRUCTIONS. 

Remove the top of the wood packing case and take out 
the cushioning material above the equipment. Lift out the 
equipment box. Remove the outer paper wrapping and the 
inner cushioningwrap from the equipment box. The Repair 
Parts Box can then be removed from the packing case. 

CAUTION 

This equipment incorporates fragile instruments. 
It has been packed with extreme care and should be 
unpacked and handled in like manner. 

2 . PREPARATION FOR USE. 

To prepare the Test-Tool Set for use in repairing elec­
trical equipment, unsnap the latches and open the Case. 
The tools are obtained by releasing the snapslides and re­
moving the Tool Holder cover in the top of the Case. The 
cover is held to the Case by a spring wire to prevent loss 
of this item. If the Tube Tester is to be used, the Tech­
nician's Handbook behind it should be removed from the 
Case, allowing the Tester to be tilted up and forward into 
operating position. If leads or other accessories are re­
quired, they will be found as indicated in figure 1-1. 

NOTE 

Batteries must be installed in the Resistance Indica­
tor-Probe ID-264/U, Interference Generator SG-23/U 
and the Flashlight (0-90 1) before they are put in oper­
ation. 

Four flashlight batteries JAN BA-58 are required for these 
three units. Four spare batteries should be kept with the 
two flashlight bulbs in the Battery and Bulb Case. 

The battery can be installed in the Resistance Indicator­
Probe by inserting the tip of the 2" screw driver in the slot 
of the metal clamping ring and gently prying the ring open. 
(See figure 3-1.) The Probe end may then be slipped off the 
body, exposing the battery compartment. Since the resistor 
(R-601) is held in place by spring pressure only, it may fall 
out when the Probe is disassembled. (See figure 3-2.) There­
fore, when reassembling the Probe make sure that this re­
sistor is in place. 

The battery compartment of the Interference Generator 
is reached by lifting the flared end of the metal index ring 
and removing the bakelite knob. Figure 3-3 shows the unit 
disassembled. The battery . is inserted with its positive end 
toward the Probe tip. The half-round screw head in the in­
dex button (indicated as BAT. ADJUST SCREW) adjusts for 
different battery lengths. It may be necessary to turn this 
screw in or out when a new battery is installed, until the in­
ner tip touches the outer tip only on POSITION 1. Contact 
between the two tips can be tested by inserting an electrical 
lead (CAOR-491895) in the ground jack and touching the 
other end to the Probe tip. The buzzer noise will stop if the 
tips are in contact. When re-assembling, the white index 
line on the knob should be set at a numbered position on the 
index ring before the knob assembly is re-inserted. 

The two JAN BA-58 batteries are placed in the Flash­
light with their positive ends toward the bulb. 

3-0 

Four spare JAN BA-58 batteries should always be kept 
in the Battery and Bulb Case. 

3. REPLACEMENT OF UNITS IN CASE. 

All units mustbe replaced in their proper location in the 
Test- Tool Set as shown in figure 1-1. Be sure to engage 
both snapslides on the Tool Holder before closing the Case. 

Figure 3-1. Resistance Indicator-Probe, Method 
of Removing Clamping Ring 

E\\t:.;,:z:;aDBATTc;;: 
d/11' 

SPRING~ ""'-.. 
CLAMP '-....__RESISTOR 

R-601 

Figure 3-2. Resistance Indicator-Probe, Disassembled 

~ INNtR:IP 

BUZZER 

BUZZER ADJ. SCREW 

(f. ) 

~TERY JAN BA-58 

Figure 3-3. Interference Generator, Disassembled 
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SECTION 4 

OPERATION 

1. INTRODUCTION. 

The major parts, tools and accessories contained in this 
Test-Tool Set are specifically designed for emergency repair 
of electronic equipment. The units are small in size and in­
corporate only basic electrical features. An attempt has 
been made to design each unit to suggest its operation and 
use. Since the set also includes sensitive meters, it must 
be handled with reasonable care. 

2. TUII TIITIR TV-4/U. 

a. CAPABILITIES AND LIMITATIONS.- This is an ultra­
compact portable unit for checking the performance of re­
ceiving type electron tubes only; it is not designed for tests 
of transmitting tubes. The device is made as flexible as 
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~ossible to handle the large number of receiving tubes used 
m Navy as well as commercial equipment. A minimum num­
ber of controls are used to test any one tube , so that the 
average operator will find the testing procedure quite s imple 
to understand after study of the operational instructions . 

The Tube Tester requires a 105-125 volt, 50-1600 cycle 
power source for operation. (Operation must not be attemp­
ted on frequencies below 50 cycles per second.) It is de­
signed to test all the tubes listed in the Tube Data Index for 
emission, shorted and open elements. 

It can also measure capacities from 0.001 to 100 micro­
farads. The capacity values for a 60 cycle supply are ob­
tained directly from the meter scale and the multiplier po­
sition. For other frequency power sources , the calibration 
curves shown in figure 4-1 should be used. The unit will not 
indicate a gassy condition in a tube, except as it may affect 
the emission . 

1 
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Figure 4-1. Curve•, Capacity Reading Corrections for Various Power Line 

Frequende• for Capacity Meter Section of Tube Tester 
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b. PRELIMINARY OPERATION. - To set up the Tube 
T ester in operating position, unlatch the Test-Tool Set cover 
by opening the two snap catches on the front or handle side. 
Open the cover and remove the Technician's Handbook. Then 

/'""\ It the Tube TestPr forward into position about 45 degrees 
.r"m the bottom of the case, exposing the socket panel until 
th e locking arm locks into place. (See figure 4-2.) 

Unwind the Power Cable Assembly from the Cord and 
Test Lead Holder (H-918) and plug it into the line receptacle 
on the left-hand side of the Tube Tester . Connect the other 
end to a power outlet (105 to 125 volts, 50 to 1600 cycles. ) 

Swing the Tube Data Index to the right, exposing the in­
dic ating meter. This Index contains type numbers of the 
various tubes to be tested and is mounted on a special brack­
et for easy r efe rence. 

Rotate the CIRCUIT SELECTOR SWITCH to the LINE 
SHORT CHECK pos ition. The meter pointer should deflect 
up-scale near the LINE CHECK arrow. Rotate the LINE 
VOLT AGE CONTROL until the meter pointer rests over the 
line check mark. The Tube Tester is now ready for oper­
ation. Thrty seconds is the minimum warm up time. For 
a description of the front panel controls and sockets refer 
to Section 2. paragraph 1a. 

c . DETAILED OPERATING PROCEDURE. - After the 
·Tube Tester is set up in operating pos ition. locate the tube 
type number to be tested in the Tube Data Index , and turn 
the FILAMENT and TUBE SELECTOR knobs to their listed 

SPARE SOCKET 

OCTAL 

7 PIN 
MINIATURE 

~APGE & S~AL L 
7 PRONG 

7PIN 
Mlt~IATURE 

... 

positions. Re-examine the tube type number to see if an 
abbreviation BAT. (battery), DI. (diode) or SPEC. (special) 
is listed after the type number. All tubes that have no ref­
erence to any of these types are considered normal tubes and 
arc t~sted in the CIRCUIT SELECTOR position so marked. 

Determine whetherthetube has-acenter tap filament as 
indicated on the tube chart by a dagger ( t ) immediatelyfol­
lowbg the tube type number. Tubes of this type require that 
the A toggle switch be indexed to the IN position before in­
serting the tube in the socket, and it should be kept in this 
position during the complete test. If a double dagger ( tt) 
occurs after the tube type number in the Tube Data Index, 
place the tube in the A socket of corresponding pin arrange­
m f}_nt. If a target E9 occurs after the tube type number. use 
th " Bsocket. If neither symbol occurs,usethe regular soc­
k( is. See figure 4-2. Most tubes use the regular socket. and 
N >RMAL position of the CIRCUIT SELECTOR. Set the meter 
p· -inter to the line check position by adjusting the LINE VOLT­
AGE control. If practicable, let the tube warm up about five 
minutes in order to detect shorts which occur due to the heat­
ing of the elements. 

Test thetubefor shorts byturningtheCIRCUITSELECT­
OR switch to SHORT TEST and placing only one toggle switch 
in the IN position at a time. Index only those toggles called 
for on the data chart under the IN position column to the IN 
position one at a time. If a star { • ) follows the tube type 
number on the data chart. check for cathode leakage by in­
dexing the A toggle to the IN position, while all the other 

f 
' 

.. .. .. - .. ... . .•. ·' ., . 

LOCTAL B 
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LOCTAL 
(REG) 

9 PIN 
MINIATURE 

TUBE DATA INDEX \ 
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Figvre 4-2. Tube Tester in Operating Position 
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toggles are in the OUT position. Should a s hort be int icated 
by a lighted neon lamp, the tube should be rejected. A flick­
ering of the neon lamp at the ins tant of throwing a toggle 
switch doeH not indicate a s hort. For tapped filament tube 
types (indicated on tube chart by a dagger t ), refer to para­
graph 2c (5). 

(l) TESTING NORMAL TYPES. - Rotate the CIRCUIT 
SE L EC TO R switch to the NORMAL TUBES position. Place 
each of the s witches listed under the IN position corre ~tly 
and note the te~t reading. There are two groups of lisLngs 
for some tubes , s uch as the 6F8, with an & sign between 
them. This tube has two sections and should be tested sep­
arately . For this particular tube, switches Band E should 
be throv.m to the IN position and the reading noted, the switches 
returned to the OUT position, then D and F thrown together 
to the IN position and the reading on the second section taken. 
the & sign in all cases separate s the electrode switches 
from each section of the tube to be tested. After the total 
emission test has been made, do not neglect to perform the 
open element test described in Paragraph 2c (8). 

NOTE 

Cer tain types are marked directly afte r the tube 
number on the tube data list with symbols ( t+ ) 
or ED. Thes e tubes , due to unusual electrode c'on­
nections. must be tested in the A socket correspond­
ing to the pin arrangements of the tube to be tested. 
In all other re spects . these tubes are tested in the 
usual way . These tubes. due to unusual electrode 
connections mus t be tested in either the A socket 
or the B socket with the corres ponding pin arrange­
ment. Tube types marked in .the Tube Data Index 
with a symbol ( i"t ) are tested in the A socket,and 
types marked with a symbol$ are tested in the B 
socket. 

(2) TESTING BATTERY TYPES.- These are the low 
· current filan\ent type of tube and must be tested as a separ­
ate group. These tubes can be damaged if not correctly 
handled, and all tubes of this type are marked BAT. directly 
afte r the tube number. When tes ting these tubes, the CIR­
CUIT SELECTOR switch s hould be indexed to the BATTERY 
TUBES position but , in all other respects , the procedure is 
the same as listed under NORMAL TUBES. Note that all of 
these tubes are of the fil ament type and, therefore , no cath­
ode leakage test is required. 

(3) TESTING DIODES. -Tubes of this type are marked 
on the tube data card as DI. and. when so designated, the CIR­
CUIT SELECTOR switch should be placed in the DIODE po­
sition. When t esting diode plates, it should be noted that the 
TUBE SELECTOR control s hould always be placed in the 0 
position. A black line and arrow on the meter scale is used as 
the passing line for emission of diode plates. If the meter 
indication is above this line the tube should be passed as 
having sufficient emiss ion in accordance with R.M.A. limits. 

Certa in tubes, s uch as the 957 a nd 958 , r equire that the 
CIRCUIT SELECTOR be set to the DIODE pos ition to pre­
vent damage tQ the emitting surface of the filaments. These 
tubes have a double (**) followed by the abbreviation DI. 
immediately following the tube type numbe r on the tube 
chart. These tubes are not actua lly diodes, but are checked 
in the diode pos ition, and the reject point for s uch types is 
16 on the ze ro to 50 scale . 

(4) TESTING SPECIAL TYPES . - Tubes listed with the 
marking SPEC. after the tube number should be checked with 
the CIRCUIT SE L ECTOR switch indexed to the SPECIAL 
TUBES position. This is used principally for rectifier types. 
With the exception of the setting of t he CIRCUIT SELECTOR, 
the procedure for test is the same a s specified for normal 
tubes. 

ORIGINAL 

(5) TESTINGCENTEH TAP FlL:\!I!ENTTYPES . - Cen ­
ter tap filament tnws ma~· f.Jll unde r ·1m' of the cla,;sifica ­
tions, such a::; diodt' , b;~ttc•J·y . l >r no rm:ll typc' "· T ubes in 
this category have a sing!!" da!-'gf·r (' l imml"riLitPly fnlll>W­
ing the tub<' type numlJPr t>n the tub<' data chart. It is im­
portant to index the A toggle !"witch to the IN position be ­
fore inse rting the tube In the socket :1nd keep in this posi­
tion durin& the complete test. A lighted neon lamp will in­
dicate continuity of the filament connections, whel'J CIRCUIT 
SELECTOR is in the SHORT TEST pos ition. Shor; tests can 
be made on tubes of this type by reducing the filament volt­
age to 1.5 volts and then indexing the A toggle " '' itch t() the 
OUT position. The short tests can then be per fo·:med in the 
normal manner. 

(6) NORM. REV. TOGGLE !:>WITCH.- In the lCJwer right ­
hand portion of the panel is a toggle switch that pe rfo r ms the 
function of reversing the me ter connection.:;. Ordinarily this 
switch s hould be indexed to the NOR!IIAL positi on. If th e tube 
has a 1 symbol following the tube type number , this toggle 
switch should be indexed t o the reve r se position to make the 
tube t est. To short check tubes of this type, index the A tog­
gle to the IN position, leaving G t oggle in the IN position. 

(7 ) TUBEDATACHARTSYMBOLS.- The procedure for 
checkingthe \"a rious tubes hav ing certainsymbols following 
the tube type numbers ha ::; been given in the preceding pa ra­
graphs; however, it s hould be kept in mind that any one tube 
may have several symbols indicating tha t the procedure out­
lined for each one of the symbols should be followed. F or 
instance , a tube type having a star a nd a double u~.gger ( * + l 
should be checked in a n A socket correspondin~: t -• til <? pin 
arrangement of the base and should also be che ck~d fG !" ca th­
ode leakage. The symbols used on the tube cha r t are listed 
below, and it mus t be kept .in mind that any combina tion of 
these symbols might possibly be used following the tube type 
number. 

When tes ting for open e lenH•nts or short checking. F & 
G toggles s hould be thrown to the IN and OUT pu .--' itions 
together. 
Same holds for toggles B & D. See fir st :; c>t .·. 

§§ The sa me holds for toggles D & G. Se" iir ' t r<ote. 
"'V The same holds for toggles B, D & f. Slo'e fir s t note 
t:::.. The same holds fa r t oggles B & C. See i i rst r. m e. 
• • Reject Point is 16 on 50 Line Arc. 

Index switch A to II\ position befor e inserting tube ; 
keep in this posit ion during compl ete te :' t. A lighted 
neon lamp will indi cate contir.uity of th.;:d fila ment 
connection. For shor t test . r efe:- tc :nstrurti on in 
P aragraph 2c !5). 
Test for cathode leakage by throwing .-\ switch to IN 
position when the tube is hot; a ll other switches should 
be in the OUT position. 

tT Test in A socket. 
• Place NORM. REV. toggle in REV. position; to short 

check, index A toggle to IN position, leaving G in the 
IN position. 
Place NORM. REV . toggle in REV . position. 

,t;. Move grid lead to the cap that gives the higher reading. 
Tie both grid caps togethe r. 

c:::l When testing for open e lements or sho rt testing. B & H 
toggles should be thrown to th e IN a nd OUT position'' 
together . The same holds fo r C & G toggles. Check 
for cathode leakage. 

EB Test in B socket. 

(8) OPEN ELEM ENT TEST. - In checking for E·mJ.s ,; ion 
on any tuhe. s ome of the electrodes handle most ol the emis­
sion current because of the ir proximity to the eathod F: . r e­
sulting occasionally in a tub e ehecking good w.hen one of th e 
e lements carrying only a very s mall current fs open . . Such 
a tube will not operate in a receiver . With tpe system oi 
independent electrode switching used in thi' Tube T ester . 
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this type of fault can be located readily. First. set the tube 
up for the regular total emission check as outlined in the 
previous paragraphs. Using one of the toggles already in 
the IN position, index it to the OUT position and note whether 

\ here is a drop in the meter deflection. If thePe is no change 
in meter indication, the tube should be rejected as bad due 
to an open element. 

To double check when an open element is suspected, move 
all toggles to the OUT position. The meter pointer will drop 
to zero. Move the toggle for which there was no change in 
indication under the test in paragraph (k) above to the IN po­
sition. The meter pointer should move up scale at least one­
quarter of a division. The TUBE SELECTOR, which con­
trols the meter sensitivity, may be temporarily advanced 
(counter-clockwise) to increase this deflection. No deflection 
indicates an open element and a defective tube. Be sure to 
return the TUBE SELECTOR control to its proper position 
specified in the tube data chart before testing another tube. 

d. SUMMARY OF OPERATION. - The step-by-step pro­
cedure listed in paragraphs (1) through (7) below must be fol­
lowed as a set-up preliminary to making any of the three tests 
which follow, The three tests should also be followed in con­
secutive order, i.e., first make the short test , then the emis­
s ion test, followed by the open test. 

(1) Plug the device into a 105 to 125 volt, 50 to 1600 
cycle supply. 

(2) Rotate the CIRCUIT SELECTOR to the LINE SHORT 
CHECK position. 

(3) Set the FILAMENT SELECTOR in accordance with 
the tube data. 

(4) If a single dagger (t) appears following the tube type 
number, index the A toggle to the IN position before inserting 
any tube1; , 

(5) Insert the tube in the socket corresponding to the 
proper pin arrangement. (See figure 4-2.) If a double dagger 
( tt) appears after the tube type number on the tube data chart, 
'\le A socket should be used. If a symbol (G)) appears after 
,;e tube type number , use the B socket. Neither symbol in­

dicates the regular sockets. 
(6) Rotate the LINE VOLTAGE control until the pointer 

indicates at the LINE CHECK mark. 
(7) Rotate the TUBE SELECTOR to the figure indicated 

on the tube data chart. The Tube Tester is now ready to per­
form the following tests : 

Short Test 

(a) Place all toggle switches in OUT position, with 
the exception of the A toggle switch when a single dagger ( t) 
follows a tube type number. 

(b) Index one of the toggle switches called for on the 
data chart under the IN position column to the IN position. 

(c) Tap the tube and see if the neon lamp lights. If it 
lights the tube is shorted and should be rejected. 

(d) Return the toggle to the OUT position. 
(e) Repeat the above procedure for each of the other 

toggle switches called for on the data card. The position of 
the TUBE SELECTOR has no effect when short checking a 
tube. Index only those toggle switches called for on the data 
card under the IN position column. 

(f) If a star (*) follows the tube number on the data 
chart , check for cathode leakage by indexing the A toggle to 
the IN position with the other toggles in the OUT position. 

Emission Test 

(g) Rotate the CIRCUIT SELECTOR to either the DI­
ODE, BAT. or SPEC . tube position in accordance with the 
abbreviations Di. , Bat. or Spec., respectively, following the 
tube type number on the data chart. 

(h) Use the NORMAL TUBES position whe,1 no ab­
eviation follows the tube type number on the chart. 
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(i) Index thetoggle switches at the boll<lm of thep:me l 
to the IN position as called fc) r on the tube data ch:1rt unde r 
the IN position column for a total <" m i ~:;s i on tes t. 

(j) Note meter indication . If pointer is i!. the rto>d or 
yell•JW section, reject the tube. If the pointer indicates in 
the green section, proceed with the open element te st. 

Open Element Test 

(k) With the same toggle switches in the IN position 
as required for the emission test, paragraph li) 3.bove. t hrow 
one of these switches to the OUT position and see if the meter 
c'rops. DO NOT, however, index an A toggl e switch to the 
OUT position when a single dagger ( i) follows the tube t'Jpe 
number. A drop of only one-quarte r uf a division on the 
meter scale indicates thatthe el ement is making contact . No 
movement of the meter indicates an open element. 

(1) Return the toggle to the lli position. 
(m) Repeat the s ame procedure for each of the other 

toggles that are in the IN position , except fo r the A toggle 
switch where a single dagger ( +) foilows the tube type num ­
ber. 

(n) To double check when an open element is s uspected 
move all toggles to the OUT pos1tion. The meter pointer will 
drop to zero. Move the toggle for which there was no change 
in indication under the tes t in paragraph (k) above to the IN 
position. The meter pointer should move up scale at ieast 
one-quarter of a division. The TUB E SELECTOR, which con­
trols the meter sensitivity, may be temporarily advanced 
(counter-clockwise) to increase this deflection. No deflec tion 
indi.cates an open element and a defective t"Jbe. Be sure to 
return the TUBE SELECTOR control to its proper position 
specified in the tube data chart before testing another tube . 

NOTE 

Do not index the A toggle switch to the OUT posi­
tion when a single dagger ( t) follows the tube type 
number. Failure to observe this caution on tubes 
will result in a burned out filament section. 

e. METHOD OF ESTABLISHING TUBE DATA. - Some­
times it is necessary to set up tube data for tubes not listed . 
on the data chart. By us ing Table 4- 1 below, it is poss ible 
to pick the active toggle switches. 

First from the tube base diagram obtain the element pin 
numbers, noting particularly the two filament pin numbers. 
With these pin numbers, enter Table 4-1 and note which 
.socket has the same filament numbers as the tube to be test­
ed. Use this socket for testing the tube in the Tester . In the 
column under this socket choose the numbers which corres ­
pondto the pin numbers on the diagram, omitting the cathode, 
and note the letters of the corresponding toggle switches to 
be used for the test procedure. 

For example on a 6K7 tube : From a diagram of thl.s type 
tube it is noted that the tube has an octal base with filaments 
on pins 2 and 7 and other elements on pins 3, 4, 5 and cap. 
(Disregard cathode on pin 8.) Table 4-1 lists three octal 
sockets. A comparison of the 6K7 filament pin numbers with 
those listed under the three octal sockets shows that the reg­
ular octal socket should be used. The column of figures under 
the regular octal socket indicates that toggle B is connected 
to pin 3, C to pin 4 , D to pin 5 and E to the grid cap. 

NOTE 

The A toggle switch is used primarily for heater 
to cathode leakage tests but serves a useful p~r­
pose when testing tubes having tapped filaments. 
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CAUTION 

Any tube having a center tap filament should have 
the A toggle switch indexed to the IN position be­
fore inserting a tube in the socket. Use the FILA­
MENT SELECTOR position corresponding to the 
rated filament voltages. i.e., both sections of the 
filament, listed in the tube manufacturer's speci­
fications or the nearest value available. 

Take into account the type of tube that is to be tested. The 
diode position is used for RF diode types and for those~>attery 
types on which the load on the tube is too great. Whether the 
load is too great or not can be determined by placing the tube 
in its proper socket and indexing the CffiCUIT SELECTOR to 
the BAT. position. If the meter pointer deflects up scale to a 
reasonable deflection, and then tends to deflect slowly down 
scale toward the zero mark, the load placed upon the tube is 
too great and the diode position should be used instead. 

The battery type position (BAT.) will be used for those 
tubes having more than two elements and having filament 
voltages corresponding to the 1.4 or 2.0 volt types. Center 
tapped filament tubes with ratings of 2.8 and 4 volts fall tinder 
this same classification. The SPECIAL position should be 
used only on tubes of the rectifier type, such as the 0Z4, 
5U4-G, etc. All other types should have the CffiCUIT SE­
LECTOR indexed to the NORMAL type position during test. 

After determining the SELECTOR SWITCH and FILA­
MENT SELECTOR positions, and the toggle switches to be 
used, it is then necessary to rotate the TUBE SELECTOR 
control until the meter indicates approximately 36 on the 50 
line DC scale for tubes known to be good. Several good tubes 
should be used for determining this TUBE SELECTOR posi­
tion. All diode types should have the TUBE SELECTOR set at 
zero. Although this procedure will not give accurate tube 
test data, it will suffice for a large number of tubes. 

When determining the data for a new tube, if it is noted 
that the base connections are the same as a tube listed in 
the TUBE DATA INDEX then set up theCffiCUIT SELECT­
OR, FILAMENT SELECTOR and TUBE SELECTOR controls. 

ORIGINAL 

The toggle switches to be used and the symbol following the 
tube type number would then be the same as for the tube al­
ready listed on the data chart. 

f. OPERATION OF CAPACITY METER SECTION OF 
TUBE TESTER TV-4/U. - Aside from the tube test func ­
tions, a four range capacity meter is available in the Tube 
Tester . The CIRCUIT SELECTOR switch is used on the last 
four positions for capacity meter range selection. These 
four switch positions are marked C x 10, C x 1, C + 10 and 
C + 100. The meter scale reads directly in microfarads 
from 0.1 to 10 on the C x 1 range. Other ranges are: C x 
10 from one to 100 microfarads, C + 10 from 0.01 to one 
microfarad , C + 100 from 0.001 to 0.1 microfarad. 

The Tube Tester transformer supplies all potent ials for 
the capacity ranges at power line frequency . The meter 
scale is calibrated for a frequency of 60 cycles . If capa­
city readings are taken when the Tube Tester is energized 
from 50,400 , 800 , 1200 or 1600 cycle power sources, a cor ­
rectionfactor must be applied. Refer to figure 4-1 for capa­
city readings on any of these power line frequencies. These 
corrections are necessary, since the meter actually mea­
sures impedance and, therefore, the pointer deflection is a 
function of both capacitance and frequency. 

To determine the value of a capacitor, conn~ct the Tube 
Tester to a 105-125 volt AC power line of known fr equency. 
Rotate the CIRCUIT SELECTOR switch to one of the C posi­
tions. Insert two test leads CAOR-491895 with the pin jack 
adapters in the two pin jacks directly above the meter marked 
CAPACITY. Short the testleads and rotate the LINE VOLT­
AGE control until the meter pointer shows full scale deflect­
ion at the infinity mark. Select the capacity range that gives 
a reading nearest to the center of the scale for best accuracy, 
and read the capacity in microfarads on the top arc . Multiply 
or divide by the switch position marking as required. Cor­
rect for line frequencies different from 60 cycles. 

If power line frequencies other than 60 cycles are used 
the initial reading is taken on the 0 to 50 scale. Figure 4-1 
is then entered and the corrected capacity obtained. 
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NOTE 

Be sure the capacitor under test is not energized 
by potentials in the circuit where it is connected. 
No shunt impedances. such as coils, chokes or re­
sistors should be in parallel with the capacitor. 
To obtain a true reading, disconnect one termin­
al of the capacitor from the circuit before testing. 

g. TYPICAL APPLICATIONS.- Beyondthenormalfunc­
tion of measuring capacity, the Capacity Meter Section can be 
used to indicate the AC value of resistance. inductance and 
impedance. The tube tester can also be used as an AC volt­
age source. 

(1) RESISTANCE.- When measuring resistance connect 
the unknown resistor to the jacks of the Capacity Meter Sec­
tion of the Tube Tester and set the CIRCUIT SELECTOR con­
trol at C x 10 , C x 1, C + 10, or C + 100, whichever position 
gives a reading on the s~ale. Read the zero to 50 scale and 
refer to figure 4-3 to determine the resistance value. 
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Figure 4-3. Resistance Curve for Capacity Meter Section 

To find the value of resistance R locate the reading on the 
zero to 50 scale on the horizontal axis and read up to a point 
on the curve. From point on curve read left to determine 
value for A which when multiplied by switch position factor 
gives resistance in ohms. Example: For a reading of 24.5 
on the zero to 50 scale of the meter with the CIRCUIT SE­
LECTOR set to the C + 10 position; the value A is 68. The 
"esistance R = A x 100 or 6800 ohms. The meter may be 

ed for values of resistances from approximately 2 ohms 
·'-' 1 megohm. 
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(2) PURE INDUCTANC E. - The value of pure inducL­
ancE s can be measured on the C apac ity Meter Section of the 
Tube Tester. The inductance L is measured in the s ame 
manner as a capacitor, and the value is calculated from the 
meter reading using the following formula: 

L = -~ henrys 
(211'f) .. c 

where f is the powe r source irequency . andC is the 
value in microfarads as n~ :td on the meter scale 
multiplied or divided by the CIRCUIT SELECTOR 
position. (The value of C must be corrected for any 
line frequency other than 60 cycles . See f igure 4- 1. 

The curves of figure 4- 4 and figure 4-5 s how th e r e lation 
between L and C for 60 and 400 cycles. 

! 
.J 

Fig11re 4-4. Inductance Curve lor 60 Cycles 
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After a value of Cis obtained for an unknown inductance, 
refer to figure 4-4 for the value of L. For example if C were 
10 microfarads, the inductance L would be 0.7 henrys as 
shown by the dotted lines. 

(3) IMPEDANCE.- True impedance cannot be measured 
by means of the Capacity Meter Section of the Tube Tester. 
However, impedances can be approximately determined by 
considering the unknown impedance to be a pure capacitive 
or inductive reactance. The value of capacitance in micro­
farads or the inductance in henrys is found as explained in 
the preceding paragraphs. This value is then converted to 
reactance in ohms at the circuit frequency. This react:mce 
is the approximate value of the impedance at the circuit fre­
quency. 

The above applies to inductance~ with a Q between 1 and 
10 at the power source frequency and to capacitors with a 
power factor from 0.1 to 1. Inductances with a Q p.reater 
than 10 at power source frequency can be termed pue in­
ductances, and the values obtained will be correct to + 20%. 

Most power transformers and inter-stage audio coupling 
transformers have Q's on the order of 1 to 3 at audio fre­
quencies. For a Q less than 1 m4!asure the component as a 
resistor, using the resistance curves of figure 4-3. 

Capacitors with a power factor less than 0.1 are mea­
sured directly on the meter. Those having power factors 
greater than 1 should be measured as resistors. 

(4) VOLTAGE SOURCE. - The Tube Tester can be 
used as a source of variable AC voltage. This is done by 
plugging Electrical Leads 491899 into pins 2 and 7 of the 
regular octal socket and turning on the power. The position 
of the FILAMENT SELECTOR then determines the magni­
tude of voltage between the Electrical Leads. To check a 
pilot lampwith this voltage, place the FILAMENT SELECT­
OR at the lamp's rated voltage, or nearest value, before 
touching the lamp contacts with the Leads. The voltage and 
current outputs available for each position of the FILAMENT 
SELECTOR SWITCH are given in Table 4-2. 

TABLE 4-2. VOLTAGE AND CURRENT OUTPUT 
FROM TUBE TESTER 

FILAMENT 
VOLTAGE MAX. LOAD SELECTOR 

POSITION OUTPUT (V) CURRENT (A) 

1.1 1.1 3 
1.5 1.5 3 
2 2.0 3 
2.5 2.5 3 
3 3.0 3 
5 5.0 3 
6.3 6.3 2 
7.5 7.5 2 

10 10.0 .6 
12.6 12.6 .6 
19 19.0 .3 
25 25.0 .3 
28 28.0 .3 
35 35.0 .3 
50 50.0 .150 
70 70.0 .150 

117 117.0 .150 

3. SIGNAL TRACER TS-673/U. 

a. LIMITATIONS. -This unit requires a 105-125 volt, 50 
-1600 cycle power source. In conjunction with the Test Prod 
MX-933/U and RF Cable Assembly, it can be used as an 
amplifier for AF voltages from 47 to 15,000 cycles, with its 
output fed to an oscilloscope, an electronic voltmeter, or a 
telephone receiver, as mdicated by the markings on its front 
panel (see figure 1-3.) The meter (M-201) indicates the 
magnitude of the output voltage. A typical application is the 

ORIGINAL 

tracing, stage by stage, of an audio s ignal through an audio 
amplifier. 

This unit, in combination with Test Prod MX "934/U, can 
also be used as a detector and amplifier for modulated RF 
voltages. Its over-all sensitivity when used as a detector­
amplifier is such that a 0.005 voltRF signal m< ·dulated 50% 
will give an audible output in the telephone recdver. Refer 
to Section 1, Technical Summary for additional data on the 
meter sensitivity. 

CAUTION 

Do not apply more than 20 RF volts to the Test 
Prod MX-934/U. 

b. OPERATION OF SIGNAL TRACER TS-673/U. - The 
Power Cable Assembly , stowed in the Cord and Test Lead 
Holder, is connected to the Signal Tracer as shown in fig­
ure 1-3and plugged into a 105-125volt, 50-1600cyclepower 
source. Accessory parts, which include theRFCable Assem­
bly CG-570/U (3' 0" ), Navy Type CTE-491898 Telephone 
Receiver, Navy Type CAOR- 491901 Headband, Test Prod 
MX-934/U and Test Prod MX-933/U are contained in the 
Accessory Case and are shown assembled in figure 1-3. 

The Test Prods are assembled to the RF Ca'He Assem­
bly by turning the prods into the bakelite covered connector 
on the cable. The other end of the cable is attached to the 
input contact of the Signal Tracer . Provision is made for 
directly plugging a grounding lead into both Prods and also 
in the front panel of the Signal Tracer. When working with 
RF signals, the ground is made at the Prod. The equipment 
being tested should also be grounded. The output of the Sig­
nal Tracer is indicated by the arbitrary scale meter (M-201) 
on the front panel of the Signal Tracer. The output of the Sig­
nal Tracer can also be applied to an oscilloscope or electronic 
tube voltmeter by connecting electrical leads to the jacks 
marked VTVM, SCOPE. The lower terminals marked G on 
the front panel are chassis ground. If an audib~e indication 
of AC voltage is desired, the Telephone Receiver cru1 be con­
nected with two electrical leads to the jacks marked PHONES. 
The magnitude of the output is adjusted by the control mark­
ed LEVEL ADJ. Turning this control clockwise increases 
the over-all gain of the amplifying circuit. 

To trace a signal through an audio amplifier that does not 
operate, Test Prod MX-933/U is connected to the RF Cable 
Assembly and Signal Tracer. The faulty amplifier is plugged 
into its proper power source and its chassis grounded to 
earth. The Signal Tracer is grounded to the amplifier chassis 
and plugged into its power source. Both units are allowed to 
warm up. The test s ignal can be obtained by us ing the Inter­
ference Generator or any audio oscillator. If the Interference 
Generator is used, its tip is applied directly t6 the probe tip 
of the Signal Tracer and the LEVEL ADJ. turned so that the 
output indicates on the meter (M-201) scale. The Interfer­
ence Generator is excited and its tip applied to the input of 
the amplifier ; at the same time, the probe tip of the Signal 
Tracer is touched to the plate of the first tube. A greater 
indication on meter (M-201) shows that the tube is operat­
ing. The LEVEL ADJ. is then turned counter-clockwise , 
until the meter is back on scale. The next stage is tested by 
placing the Signal Tracer probe tip on the plate of the sec­
ond tube and again exciting the input. An increase in output 
indicates operation of the circuits between the input and the 
plate of the second stage. This procedure is continued until 
a stage is found not operating, and the same step-by-step 
method is applied to determine the faulty component of that 
stage , whether it is a tube , capacitor, resistor , etc . 

c . TYPICAL APPLICATIONS. - A few app~ications ofthe 
Signal Tracer and accessories are listed below. 

(1) With Test Prod MX-933/U the Signal Tracer can be 
used as an audio amplifier to increase the sensitivity of os 
cilloscopes and electronic voltmeters. 

(2) With Test Prod MX-933/U and the Telephone Re -
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ceiver the Signal Tracer can be used to trace audio or pulse 
signals, stage by stage, through an amplifier. The Interfer­
ence Generator can be used to excite the input of an ampli­
fier. A rough gain check can be obtained during the signal 
~racing process. This is accomplished {signal source on) 

ay setting the LEVEL ADJ. control of the Signal Tracer (Prod 
at input of the amplifying stage) for a meter reading of 1/2 
scale of M-201. Take LEVEL ADJ. control reading. Move 
Prod to output of stage. Take LEVEL ADJ. control reading 
again for 1/ 2 scale onM-201. To determine voltage gain of 
stage divide the second reading by the first. 

(3) With the Test Prod MX -934/U and Telephone Re­
ceiver the Signal Tracer can be used to detect audio modu­
lated RF fields and to trace audio modulated IF and RF sig­
nal s in IF and RF amplifiers. When the Test Prod MX-934/U 
tip is extended with the Extension Rod , the equipment can be 
us ed as a radio receiver near transmitter antennas. The 
Prod tip is placed about five feet from (or closer but never 
touching) the antenna. Audio modulated signals will be heard 
in the earphone. Only the key clicks will be received onCW 
operation. 

Figure 4-6. Detecting Signal in IF Stage ol Radio Receiver 
with Signal Tracer and Test Prod MX-934/U 

(4) When used with Test Prod MX-934/U, Interference 
Generator SG-23/U and the Telephone Receiver , the Signal 
Tracer can test RF amplifiers. A signal is generated with 
the Interference Generator and traced with the Signal Trac­
er from stage to stage. Normally an increase in gain is ex­
pected from the input of a stage to the output. This may not 
be true in the following cases: 

(a) A decrease in output may occur due to the step­
down ratio of the output transformer. 

(b) When using the Interference Generator , a gain may 
not be realized in tuned stages, due to reduced band width. 

(c) A mixing or converter stage may not give an in­
crease in gain, depending on design. 

(5) When connected to the Test Prod MX-933/U , the Sig­
nal Tracer can be used as a null voltage indicator. The sensi­
tivity of AC impedance bridges can be increased by connecting 
the bridge output into the input of the Signal Tracer. Care 

~uld be taken that both the Signal Tracer and the ground 
\...._Ae of the bridge are externally grounded at the same point. 
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(6) When used with Test Prod MX-934/U and Extension 
Rod the Signal Tracer is a radio interference locator. A 
common source of radio interference i s the arcing at the 
brushes of electric motors. With the aid of the Telephone 
Receiver as a detector , the Prod is moved into the vicinity 
of :'1.\e suspected motors. Once the interference can be heard 
in · 1e earphone, the Prod is moved in the direction of loud­
esl signal to the arcing brushes. 

(7) The Test Prod MX-934/U and Signal Tracer can be 
UE ~d to check the approximate gain of RF and IF amplifier 
st tges. (See paragraph 4c.) (A sine wave generator must 
be used for these gain tests, as the generated signals from 
the Interference Generator are attenuated r apidly by tuned 
circuits, and this unit can only be used for audio gain checks.) 

(8) With Test Prod MX-934/U the Signal Tracer can be 
used for servicing low level RF lines. To check a line for 
center conductor continuity, open the line at a jack and place 
the Prod near the center conductor. Audio modulation of the 
RF voltage is detected through the earphone. An RF line 
carr:ring its maximum power should not be opened. A mis­
match may occur with arcing of the line. 

(9) The RF Test Prod lvlX-934/ U can be used as a de­
modulator for an oscilloscope or an electronic voltmeter. 
Figure 4-7 shows the relation between 501{ modulated IF 
or RF voltage input and modulation voltage output of the 
Prod. 
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Figure 4-7. Curve Showing Modulated RF, IF Voltage Input 
to Test Prod MX-934/U vs. AC Output Voltage 

(10) For connecting an electronic voltmeter, telephone 
receiver or oscilloscope to the Test Prod MX-934/U, a 
s"imple adapter for the RF Cable Assembly can be construct­
ed. An input jack assembly (J -203) from the spare parts of 
the Test-Tool Set can be obtained and short lengths of wire 
soldered to its output terminals. The wires can then be strip­
ped and attached to any electronic voltmeter or oscilloscope. 

{ll) The Telephone Receiver can be used with the 0.25 
mfd. capacitor of the Decade Capacitor TS-671/U to trace 
audi'o signals when amplification is not required. 

(12) Open circuits in wires can be detected by tracing 
a signal along the path of the wire. This signal can be gener­
ated by the Interference Generator and detected with Test 
Prod MX-934/U connected to the Signal Tracer. 

(13) The Test Prod MX-934/U with adapter mentioned in 
paragraph {10) above can be connected to anAC electronic 
voJtmeter to indicate modulated RF voltages of weak· oscil­
lators. 

(14) In applications on radar sets, the Telephone Re­
ceiver can be used to check the existence of trigger pulses 
from the modulator unit to the indicator unit of less than 600 
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volts peak. This is done by disconnecting the cable at the 
indicator unit panel and connecting the earphone in series 
with a 0.25 mfd. capacitor of the Decade Capacitor across 
the cable terminals. A loud tone will indicate that the pulses 
from the modulator unit are reaching the indicator unit panel. 

(15) Pulses at IF frequencies in radar sets can b-e de­
tected by use of the Test Prod MX-934/U and amplifi•~d by 
the Signal Tracer. Pulses can be detected on the out11ut of 
the Signal Tracer by means of the Telephone Receiver or an 
oscilloscope. Pulse shapes observed on the oscilloscope will 
generally be distorted due to the limited band width of the 
Signal Tracer. 

(16) Video pulses can be traced with the audio Test Prod 
MX-933/U and the Signal Tracer with Telephone Receiver. 
In cases where the signal is of a high level and sor.' e dis­
tortion is allowable, the Telephone Receiver in series with 
a 0.25 mfd. capacitor can sometimes be used direct y. 

CAUTION 

Many video signals exceed the voltage rating of Test 
Prod MX-934/U, since the germanium diode will on­
ly withstand 50 volts maximum peak inverse. Ran­
dom probing must not be done due to the high voltages 
likely to be encountered. 

In signal tracing, a loss of gain is usually experienced in 
stages containing output or matching transformers. The volt­
age ratio of a transformer is related to the matching imped­
ances by the following formula: 

Voltage Ratio 
~) Impedance in (Z p1 i) 
\E out1 = Impedance out (Z sec) 

For example: Some typical output tubes, impedances of 
transformers usually used with these tubes, and the voltage 
ratios of these transformers are tabulated below: 

Single Tube 

6L6, 25L6, 
35L6 and 50L6 

Pri Impedance 
(ohms) 

2500 

Push-Pull Tubes 

Two 6V6's or two 45's 
7000 

Output Impedance Voltage 
(ohms) Ratio 

4 
500 

25:1 
2. 2:1 

(plate to plate) 
4 

500 
42:1 

3. 8:1 

4. INTERFERENCE GENERATOR SG-23/U. 

a. LIMITATIONS. - This device has a fundamental audio 
output of about 2000 cycles. The harmonics generated by the 
buzzer contacts and the sharp wave fronts extend into the 
radio frequency range. 

In general, this unit is used to supply an input signal to 
electronic amplifying circuits, while observing the effect on 
the output voltage . 

b . OPERATION OF INTERFERENCE GENERATOR SG-
23/U. - Pressing the button at the top of the unit places the 
buzzer in operation. Touching the probe tip to the grid or 
plate terminal will excite the circuit. U audio output is de­
sired, place index at POSITION 1. For higher frequencies , 
place index between 2 and 10. Greatest attenuation of out­
put occurs at POSITION 10. The unit can be grounded by 
plugging aNavy Type CAOR-491895 lead into the small hole 
back of the tip as shown in figure 1-4. Usually, this ground 
is not required. 

ORIGINAL 

This device may be used with Tes t Prod MX-933/U and 
the Signal Tracer , its index set to POSITION 1 tr-) feed audio 
circuits, as described in Paragraph 3b , sectio .1 4. It may 
also be used with Test Prod MX-934/U and S' gnal Tracer 
combination , with its index set on POSITION 2 through 10, 
to excite RF circuits. The Extension Rod (C -904) can be 
attached to the tip of the Interference Generat :·r to provide 
a means for reaching into a deep chassis, espe :ially if high 
voltage exists on exposed contacts which the tec'mician might 
accidently touch while using this unit. 

c. TYPICAL APPLICATIONS. - The following list in­
dicates some of the us es of the Interference Generator . 

(1) It can be used to energize audio circuits for signal 
tracing purposes. 

(2) It can also be used to generate a signal in RF and 
AF tuned circuits for signal tracing purposes. 

(3) The Interference Generator can be used with the 
Telephone Receiver to "ring" out cables and check con­
tinuity of wiring. Care must be taken that an operation of 
this type does not interfere with needed services. The Re­
sistance Indicator-Probe is probably more desirable to use 
in these cases. 

(4) With the Signal Tracer, the Interferel'rce Generator 
can be used to measure audio amplifier gain. Refer to para­
graph 4 c (2) to see how this is done. 

(5) The Interference Generator can be used as a trig­
gering device for multi-vibrator circuits. 

figure 4-8. Using the Interference Generator lor 
Testing an RF Tuned Circuit 

S. VOLTAGE INDICATOR-PROBE 10-265/U. 

a. LIMITATIONS. -While measuring voltage magnitudes 
from zero to 440 volts AC or DC, this instrument also in ­
dicates whether the source is AC or DC and the polarity of 
the source if DC; the tip is positive (T ) when the Polarity In ­
dicator (M-401) moves toward the + side. The AC voltage 
frequency r ange is 10 to 10,000 cycles. The total internal 
resistance of the circuit is 500,000 ohms . A typical use of 
this unit is to determine the presence of line voltage . It is 
not a precision instrument. and no attempt s;.ould be made: 
to read exact voltages. 

4-9 



4 Section 
Paragraph 5 b 

NAVSHIPS 91146 
AN/USM-3 OPERATION 

b. OPERATION OF VOLTAGE INDICATOR-PROBE ID-26 5/U. - An electrical lead with banana plug ,~ , .; is plugged int o the top of the Probe to complete the cirruit. Thl' meter indicates the approximate voltagt! mnl{nitude ar ros s these ~tt• t·m inal s . (Set' fi gure 1-5.) 1 J If a DC :;upply volta~e is being meas urt'd , the l' t' tu rn lead is usually r lipped to the chassis of the t•quipment under test and the probe tip touched to the voltage point of interest. The polar ity of the tip is indicated by the instrument mar ked POLARITY. A deflec tion toward (+ ) means the probe tip is pos itive . The instrument marked VOLTS moves up- scale for e ither pola r ity of applied voltage. The Extension Rod (0-904) without its plas tic tip can be attached to the end of the unit to increas e the prod length when used near high voltages. 
c. TYPICAL APPLICATIONS. - The paragraphs below s how s ome of the uses fo r this unit. 

(1 ) The pres ence and magnitude of line voltage at junc­tion boxes and power transformers can be indicated. Figure 4-9 shows the Probe in use indicating the pres ence of AC voltage at a power supply transforme r. 

Figure 4-9. Measuring line Voltage on Transformer with Voltage lndicator-Pro&e 

(2) The magnitude of DC plate voltages in amplifiers and other electronic equipment can also be indicated up to 400 volts. 
(3) The Voltage Indicator-Probe can indicate audio sig­nal on transformer secondaries. 
(4) Audio voltage in the presence of DC can be indicated by connecting the 0.1 mfd. capacitor of the Decade Capacitor in s eries with the Probe. 
(5) The Voltage Indicator-Probe can be used on audio tuned circuits as a peaking meter. Also the IF circuits of a r ad io receiver can be aligned approximately by using this Probe a s a peaking meter to indicate audio output while ad­jus ting the trimmer capacitors of iF coils with Alignment Tool (H-917). 
(6) The Alignment Tool consists of a bakelite rod with a b rass slug in one end and a steel s lug in the other. The steel slug is also s haped like a screwdriver bit for adjust­ing trimmer capacitors. Placing the brass slug into a coil lower s its inductance; placing the steel slug in the coil raises its inductance. This effect is used in the tuning of IF and RF tuned circuits. If the output of a tuned amplifier is de­creased by inserting either end of the tool into a tuned coil, that coil is aligned with the other tuned circuits . If inserting the brass slug increases the output , reduce the tuning capa­city by means of the screwdriver bit. If ins erting the steel " 1 '1~ increas es the output, increase the tuning capacity. A 1 wave s ignal generator, audio, IF or RF , s hould be used 
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as a voltage source for aligning and tuning s uc h cirn tits in­st£>ac' of the Interferenc£> Generator SG-::!3 / U. (7) fhe Voltage lndirator- Pr<>be t•an bt' us £>d hl indicate high r<.>s is tance by placing the unknown r esis t:tnce in s e rh•s with thf' Pt•ob£> and an uppn1ximaLt· 300 n 1lt DC stlut·(' (' E. The resist :mce R in kilohm:; is tlwn calcula!t'cl hy the fonnula: 

R = 500 ( E__ - 1 ). Kilohms 
Reading in Volts 

(B) It can also be used to measure . fo r test purposes, the voltages available at the pins of tube s ockets with the tube removed. Adapters in the Navy Type-49992 Adapter Kit will make these measurements possible fr om the top of the socket with the tube in the circuit. 

6. RF INDICATOR-PROBE ID-263/U. 

a. LIMITATIONS.- This Probe will indicate the presence of electric RF fields near oscillators and power amplifiers. The sensitivity is approximately 25% of full scale for 1 volt of RF energy applied to the tip at 3. 5 megacycles, and is used to determine the presence of intense electric radio frequency fields such as exist around transmitters and other RF oscil­lators. The direct connected sensitivity of the unit as given in the Technical Summary of Section 1 was obtained by actual­ly connecting a 1 volt source of 3.5 megacycles to the tip, the return path being provided by a metal shield over the top of the probe. The sensitivity with Extens ion rod (0-904) is a calculated value at a high frequency and at the best is only approximate. 

b. OPERATIONOFRFINDICATOR-PROBE . -Theprobe is held in the operator ' s hand with the tip pointing in the direction of greatest RF electric field. The manner in which the Probe is held may change the s ensitivity slightly. The smaller the capacitive impedance between the operator 's hand and the meter frame (inside and at the top); the greater will be t:le sensitivity. If the Probe is not held in hand but is isolated , the sensitivity is lower. If the field is strong , no contact with the probe tip is required. For s maller fields the point is touched to the source. For hard-to-reach places or near high voltage terminals , plug the Extension Rod (0-904) onto the tip of the Probe. 

CAUTION 

Approach the source slowly, watching the instrument Do not let the pointer go off-scale, especially when making a direct connection to the tip. Near high volt­age, use the Extension Rod to remove the hand as far as possible from the danger area. 

When the Extension Rod is used without the plastic cover, a direct connection exists between the tip of the Extension Rod and the probe tip. This is used for small fields to touch the actual source of radiation. 
c. TYPICAL APPLICATIONS. - Some of the uses to which this Probe can be put are listed below. 

(1) The RF Indicator- Probe will indicate the presence of intense radiation from antennas or RF transmitters. Figure 4-10 shows the method of use of this Probe near an antenna. This is a direct test for radiation , and will show if the over­all transmitter and antenna are operating. The Probe indic­ates the electric field and will give maximum indication near the ends of the dipole antenna. A test of operation for a transmitter would be to move the Probe into the vicinity of the output tubes and coils. An intense source of radiation , such as in this example, should be approached cautiously with tpe Probe, so as not to overload the internal germanium 

ORIGINAL 



OPERATION NAVSHIPS 91146 
AN/USM-3 

Section 4 
Paragraph 6 c 11 ' 

diodes and meter. 
(2) This Probe will ind icate the presence of electric RF 

fields near loc al usc.illator coils in radio receivers. 
(3) It can be used to detect nulls and maximums along 

whip and dipole antPnnas and opPn transmission lines. 
(4) Transmitter ant enna s can be adjusted as to length 

and tuned to a particular frequency by placing the RF Inriic­
ator- Probe near the energized antenna and observing the 
meter deflection. The antenna is adjusted for maximum 
meter deflection. 

(5) RF bypass capacitor s in c ircuits in which the RF 
can be indicated directly by the probe. can be checked by 
touching the tip of the Probe to the RF side of the capacit­
or. No, or a very s mall , meter deflection should be observed 
on a good capacitor. 

Figure 4-10 . Checking RF Output of Radio Transmitter 
of Antenna with RF Indicator-Probe 

7. RESISTANCE INDICATOR-PROBE ID-264/U. 

a . LIMITATIONS. - This Probe can indicate circuit con­
tinuity and r es istance value s between zero and 10 ,000 ohms. 
The ins trume nt s hould be sho r ted and zero checked before 
us ing. This is no t a prec ision instrum ent and cannot be used 
to m eas ure c n tical val ues of resi s tance. 

b. OPERATION OF RESISTANCE INDICATOR-PROBE 
ID-264/ U. - T his unit i s fi rs t c he cked for zero resistance 
by s horting the te s t lead to the metal probe tip. The meter 
pointer s hould move up scale and on past the 500 o,~tm mark 
when te rminal s a r e s horted. If the pointer does not reach 
the 500 ohm m a r k . the battery should be replaced (see fig­
ure 3-1. ) Approximate values of resistance in ohms are in­
dic ated dire ctly on the scale . The accuracy can be increased 
by proportionally cor r ecting for the amount off on the zero 
te s t. 

c . TYPICAL APPLIC ATIONS. - A few of the uses for the 
Res is tanc e Indicator - Probe ar e li s ted in the following para­
graphs. 

( 1) Thi s unit will measur e approximate re s istance val­
ue s in the r ange from 0 to 10 .000 ohms. 

(2) It will indicate continuity of wiring. 
(3 ) The fo rward and r everse resistances of crystal 

re ctifiers and small copper-oxide r ectifiers can be indicated. 
The tip of the Probe is positi ve. 

(4) El ectrolytic capac ito r s can be tes ted for short by 
placing the tip of the Probe to the positive s ide ofthe capac­
itor a nd return lead to the negative s ide with one end of the 
capacitor dis connec ted. Figure 4- 11 shows the Probe being 
used to test an electrolytic capac itor . 
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Figure 4-11. Checking an Electrolytic Capacitor in a Radio 
Receiver wilh Resistance lnclicator-Probe 

8. DECADE RESISTOR TS-672 / U AND 
DECADE CAPACITOR TS-671 / U. 

Thes e un its a r e de signed for use ;;s subs titution and te s t 
re s isto r s and capac ito r s, hanr.5 t he full r a nge of values r e­
quired for te s t . te mporary repair o r tr ouble - s hooting of elec­
troni c equi pment. 

a. LIMIT ATIONS AND TY PIC' AL APPLICATIONS. -The 
Decade Resi,tor unit can bf- used to obta in values of re ~ist ­
ance fr o m oue oh m to 12 me~ohms. :t-ach re s if1to r in the cas e 
is rated at two wa tt s diss ;patwn and ca r e s hould be taken 
when us ing th i HIPcade to mak<> -;u r e tha t th e energy di :;sipa ­
tion per re :; is tor does not exceed th is value . The accuran 
is ± 5%. Th e total dissipatwn ins ide the de cade cas e should 
not be per mit ted to exceed I 0 watts . 

The Decade Capac itor can be used to obta in va lues of capa­
citance between 0.0001 and 48 mi c r ofar ads. The capac itor s 
in the range of 0.000 1 microfa r:.tds to 0.25 microfarad::; have 
a DC work ing voltage ra ting of 600 volts . The electrolyt ic 
20/4 mfd. capacitor s are r ated at 450 VDC. Polarity of e lec­
trolytic condenser s must be obse rv ed. The accuracy is.±. 10% 
for the paper capacitor s a nd - 0 ~ 75% for the electrolytic 
c apacito r s . 

b. OP ERATION OF DECADE RESISTOR AND DECADE 
CAPACITOR. - T he res is tor s in thi s unit can be placed in 
senes by means of Navy Type CAOR- 491 895 El~ctrical L eads 
as shown 111 figure 1-8 in wh ich the decade res istor is con­
nected s o that 8 megohm s is between the probe tips. 

The c apaci tor s in Decade C apac itor may be hooked up in 
parallel by e lectrical leads as shown in figure 1-9. These 
capacitor ,, have va lues normally required for test and s ub ­
s titution in electronic equi pme nt. Their DC voltage r ating"' 
should not be exceeded. If la r ge AC currents and voltagec; 
are involved in the use of paper capac itors. care must be 
exercised t hat the peak AC voltage does not -exc eed the DC 
working voltage r at ing. A ~af e valuf' of AC current through 
the mica a nd paper capacitor s for frequenc ie s up to 3 rJ mega ­
cycles is 0. 1 ampere . 
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CAUTION 

Polarity of electrolytic capacitors must be observed. 
Never allow the positive terminal to become negative 

.~ with respect to the common (NEG) terminal. 
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When using the electrolytic capacitors in alternating cur­
r ent circuits (where no DC voltages or currents are involved) 
the two NEG terminals are connected together and the substi­
tution capacity taken as that between the positive terminals 
of equal value. The total value of capacitance is approx­
imately one-half of that of one capacitor. This is the only way 
that the electrolytic capacitors can be used on straight AC; 
in all other cases the electrolytic capacitors must be biased 
pos itively with a DC voltage that is 20% greater than the peak 
AC voltage , but less than 450 volts DC. 

c . TYPICAL APPLICATIONS. -Both units may be used 
independently or in combination as shown below. 

OPERATION 

(1) The Decade Resistor and Decade Capacitor can be 
used individually for substitution tes ts in any electrical cir­
cuit , provided the ratings as given in Table 1-4 , Technical 
Summary are not exceeded. To check a capacitor by the 
subs titution method , one lead or connection of the suspected 
component mus t be unsoldered and the proper value from the 
Decade Capacitor connected into the same position in the 
circuit by means of electrical leads. If one side of a com­
ponent is at ground voltage level, only the high side should 
be unsoldered. This will lower s tray capacitances. The 
str ay capacities created by the addition of leads and Decade 
boxes may interfere with the operation of critical circuits. 
To check a resistor by the substitution method, the value of 
r esistance from the box should be selected and inserted 
across the resistor . Figure 4-12 s hows the method of sub­
stituting both units. 

(2) Both units can be connected in series and used as 
an RC time constant or phase shift network. 

Figure 4- I 2. Sub stituting Decade Resistor and Decade 
Capacitor in on Electronic Circuit 
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WARNING 

ELECTRONIC EQUIPMENT OPERATES AT DANGEROUS VOLT AGES 

STOP ! LOOK ! THINK 

Men have been killed by very low voltage circuits. As 
little as 30 volts may be fatal under the proper combination 
of circumstances. 

Haste, heedlessness, attempts to work where there are 
dis tracting noises, and attempts to carry on a conversation 
while servicing lead to material .and personnel casualties. 
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FAILURE REPORTS 
A FAILURE REPORT must be filled out for 

the failure of any part of the equipment 
whether caused by defective or worn parts, 
improper operation, or external influences. It 
should be made on Failure Report, form NBS-
383, which has been designed to simplify this 
requirement. The card must be filled o~t and 
forwarded to BUS HIPS in the franked envelope 
""hich is provided. Full instructions are to be 
found on each card. 

Use great care in filling the card out to make 
certain it carries adequate information. For 
example, under "Circuit Symbol" use the 
proper circuit identification taken from the 
schematic drawings, such as T -803, in the case 
of a transformer, or R-207, for a resistor. Do 
not substitute brevity for clarity. Use the back 
of the card to completely describe the cause 

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

The purpose of this report is to inform BU­
SHIPS of the cause and rate of failures. The 
information is used by the Bureau in the design 
of future equipment and in the maintenance of 
adequate supplies to keep the present equip­
ment going. The cards you send in, together 
with those from hundreds of other ships, fur­
nish a store of information permitting the 
Bureau to keep in touch with the performance 
of the equipment of your ship and all other 
ships of the Navy. 

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

Make certain you have a supply of Failure 
Report cards and envelopes on board. They 
may be obtained from any Electronics Officer. 

ElECTRONIC EQUIPMENT FAILURE REPORT (SIG) NOTICE.-ReaJ 111o'-• 011 ~o"r 
prior to prepar/ltf tllll fotM. 

•REPORT No.-----
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1. TUBE TESTER TV-4/ U. 

In case of trouble with the Tube Tester, the following pro­
cedure should be followed before attempting to repair the unit. 

Connect the Tube Tester with the line cord to a 115 volt 
AC power line. Index the CIRCUIT SELECTOR switch to the 
LINE SHORT CHECK position. The Tube Tester meter should 
show a reading near the center of the scale. Rotate the LINE 
CONTROL knob to set the meter pointer to the LINE CHECK 
mark. Obtain a directly heated or filament type tube for test 
purposes. Locate the tube type number in the Tube Data In­
dex; set the FILAMENT SELECTOR to the required voltage 
and insert the tube in the correct socket. With the CIRCUIT 
SELECTOR in the LINE SHORT CHECK position, and all the 
electrode switches in the OUT position, move the A switch to 
the IN position. The SHORT INDICATOR lamp should glow, 
indicating that the neon lamp is functioning correctly. Com­
plete the tests on the tube to be sure that the device is operat­
ing normally. 

Remove the tube, and index the CIRCUIT SELECTOR to 
one of the capacity ranges. Plug in a pair of testleads in the 
capacity jacks, and short circuit the test prods. Rotate the 
LINE CONTROL for full scale pointer deflection on each 
capacity range. In general the capacity ranges will function 
normally if this full scale setting can be made on each range 
assuming that the power line potential is within 2: 10 volts of 
the nominal 115 volt amplitude . 

CAUTION 

Do not attempt to open case before reading instruc­
tions under paragraph lb. 

a. PRELIMINARY TESTS. - If the Tube Test section or 
Capacity Meter Section are not operating properly, the fol­
lowing performance checks should be carried out. 

R-114 

R-110 

R-lla 

R-113 

R-105 T-101 C·IOI 

E-101 

Figure 5-2. Side View of Tube Tester TV-4/U, Case Removed 
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In servicing the Tube Tester TV -4/U perform only those 
repairs necessary to make the device function properly. 
Remember that most of the resistors are precision adjusted. 
Unless the component indicates a direct short or open circuit, 
the method of test must involve the standardization of the 
equipment beingused to make these tests. Since mostfaults 
will be opens, shorts or a mechanical failure, ordinary test 
equipment can be used to repair most of the difficulties. 
Therefore, before attempting to check the individual com­
ponents check the fuse and line cord and then try to local­
ize the failure into one or more of the first 6 categories 
listed below: 

(1) Completely dead unit. 
(2) Neon lamp lights all the time or when one oftoggle 

switches is indexed to the IN position. No tube should be 
placed in a test socket while making this check. 

(3) Low or no line check indication. 
(4) Indication too high on total emission checks. 
(5) Inability to make top mark on capacity meter ranges. 
(6) Capacity meter in error. 
(7) Defective components . 
(8) After classifying the fault as above, disassemble 

the unit and proceed as outlined under paragraph 1 c, Section 
5, where detail checks are given for each fault above. The 
line cord and fuse are checked immediately if the unit is ap­
parently dead. 

b. DISASSEMBLY PROCEDURE. - The Tube Tester in 
addition to its outer case has three main assemblies: the 
socket panel, chassis and bakelite panel. These three sec­
tions should never be separated at one time unless the re­
pair persormel is absolutely certain that su~h procedure is 
the only course, or that the ensuing instrument readings in­
dicate that it is necessary. 

(1) TUBE TESTER CASE REMOVAL. - The case is re­
moved from the instrument as follows: 

(a) Remove the three screws that fasten the top side 

Figure 5-3. Angle View of Tube Tester, Case Removed 
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of the hinge to the Tube Tester TV -4/U. 
(b) Lift the Tube Teste r out of the test kit. 
(c) Place the T ube T este r on the bench with the soc ­

ket panel face up. 
(d) Remove the li ne cor d. 
(e) Remove the five button head s crews around the 

three edges of the socket panel. 

CAUTION 

DO t\OT REMOVE ANY OF THE F RONT PANEL SCREWS 

(f) Pull the bottom of the case away fr om the bakelite 
panel. The socket panel will s tay affixed to the bakelite panel, 
but the cas e which forms the bottom , ends and opposite side 
of the device will come off. 

(2) SOCKET PANEL REMOVAL. 
(a) Re move outer case as per previous paragraph. 
(b) Remove the tv.:o corner scr ew s at the top of the 

bakelite panel nearest the socket panel. 
(c) Carefully lift socket panel away f rom the bakelite 

panel and then pull away fr om the chassis . 
(d) Un solder only those leads fr om the terminal board 

that go either to the chassis o r bakelite panel. Many repairs 
can be made by just pulling the socket panel away from the 
Tube T ester without unsolder ing any wires to the terminal 
plate, since the cable is quite long. 

(3) CHASSIS REMOVAL FROM BAKELITE PANEL. 
(a) Remove outer case as pe r previous paragraphs. 
(b) Rem ove socket panel as per previous paragraph. 
(c) Remove the knobs and nuts from the FILAMENT 

SELECTOR and th e CIRCUIT SELECTOR controls. 
(d) Re move the four panel screws fastening the four 

chass is posts to the panel. 
(e) Lift the c hassis away fr om the panel and lay it to 

one s ide . The leads in the cable are sufficiently long so that 
connections need not be unsoldered. 

c. DETAILED C HECKS. - The fo llowing checks are given 
fo r eac h of th e fault s listed in paragraph 1 a above. 

(1) A completely dead unit can be caused by open pri­
mary in T-101, burnt out line control R-116, bad fuse or 
line cord . o r an open mete r . 

(a) The line control is a 350 ohm 25 watt unit and can 

• -10 

ORIGINAL 

JC- ' 02 .(~ :)4 :<- :0 5 ;(- 106 

Figure S-4. Rear View of Socket Panel 
of Tube Tester TV-4/U 

be r eadily checked by th e H.l' Sl ~t.ln~c· l ihi! c at c· r -Pr ·.> i~ <· . en ­
solder the leads to the c•ut:oide tern:i;: _; ; :' :1ef ,·· ~<' ;e ~ :.; · .:. If 
the component is ddec ti\'P, r em ,·, -;: t~-~ cr:a s < '- ,l c .' " ~}J iy 
from the bakelite panel. See parat- rar~• : b ;3. 

(b) SE-e point t r, )l(•int rE":tst.t: lc-t' :: .c:Eur"'.:-, ;- t'- i•:r cifc'-­
termining defec tive tran;;io:·z:1er •.11 met <: r . 

(2) A ligh ted neon lam p w;tn r: o tub1: in the tE s t sockH s 
indicates a s hort in the sockE-t panel wiring, at the terminal 
s trip mounted on the socket panel , in the wiring·.o S- 101 or 
a s hort at the ter minal s on the tr ~1nsforme r T - 101. Check 
for the shorts as follr_,wc; : 

(a) Start with all toggl e s witche:, i11 the OUT po ,·i tion 
and index the CIRCUIT SE LEC TOH throu~h all po c; iti•,n :· in ­
eluding the capacity meter raJ>!.("'- · A lighted neon lamp in ­
dicates a s hort in the wir in g u, thEe CIHCUIT SELECTOH 
switch, incorrect wiri ng on t husP uniLi where a n :pla <: emlmt 
of the CIRCUIT SE LECTOR ;;wit('h has he en made, "r a :-; hort 
at the transfo rmer terminai s. 

1. Mechanically inspect lP arl drt>s~; at S-1 0 I an:! 
T - 101. 

2. Repeat above checks . 
(b) With CIRCUIT SELECTOR in LINE SHORT CH ECK 

position index each of the toggles senaratelv to the IN and 
then return to the OUT positi'on. A lighted n ~on lamp indic -­
ates a sho rt in the socket pane l o r at the terminal strip on 
the s ocket panel. 

1. Unsolder the wire s t hat come from the chas <; i s to 
the terminal s trip. 

2. Fan out these un s oldered leads and repe a· th o 
check. If no s hort i s indicated. th e socket panel is fau ity. 

3. Using an ohmmeter that give s a good indication 
on two megohms, check betwEc-en each connection on the ter ­
minal strip to locate the shorted leads. An indication· of two 
megohms , o r lower, will cause tn,uble . 

NOTE 

Do not use solder paste or acid c ore solder . as it 
will cause s uc h high leaka~e cur r ents that the snort 
check will become completely inc-perative, r equi r ­
ing that all components on the s ocket panel be dis­
carded, Use only r o ;; in miX•! d it: '1lcohol as a flux 
or a good grade of r osin con s olde r. 

(3) Low ur no line che ck im·,:•l\'t·s only th r·ee c Jmpon-

·-~C '!"A _ ::. _:C '"A •. ;, 
~-·c~ ' - ~ · 

- s ~:.t:. £. S'X'·' £.­
., . :: 

~·-:.,. .\ - ( R£ ' ; ,. 
Figure 5-5. Front View of Sockets 
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5 Section 

OMPONEN1 TEST 
TO BE LEADS 

CHECKED ACROSS 

R-101 R-101 
R-102 R-102 
R-103 R-103 
R-104 R-104 
R-105 R-105 
R-106 R-106 
R-107 R-107 

R-108 R-108 
R-109 R-109 
R-110 R-110 
R-Ill R-111 
R-112 R-112 
R-113 R-113 
R-114 R-114 
R-115 R-115 
R-116 R-116 

R-117 R-117 

Adjustmt:nt Junction of 
of R-117 R-117-R-101 

and the cen-
ter terminal 

R- 118 R-118 

R-119 R-119 

·imary of Pins 1&7 
• -101 and onlarge7 
S-102 prong socket 

M-101 Meter 
Studs 

S-101 Pin 1 of 
4-5-6 prong 
socket and 
pin 3of Reg. 
octal socket 
Same as 
above 

Same as 
ab,pve 
Same as 
above 
Same as 
above 
Same as 
above 
Capacity 
Jacks 
Capacity 
Jacks 
Capacity 
Jacks 
Capacity 
Jacks 

' 

NAVSHIPS 91146 
AN/USM-3 

MAINTENANCE 

TABLE S-1. RESISTANCE TABLE ''OR TUBE TESTER 

TUBE 
CIRCUIT REMARKS RESISTANCE SELEC-

SELECTOR VALUE TOR 
SWITCH (Take apart only those sections noted and unsolder only (OHMS) POSI-

TION 
POSITION tf.ose connections noted.) 

-- -
3 .:!_ 1/2% - CX10 

165.:!_ 1/2% - OFF 
3002.1/2% - CXlO 

88.36 2. 1/2% - CXlO 
73282.1/2% - - Unsolder leads from one side of spool. 26,224.! 1/2% - NORMAL 

76.! 1/2% - NORMAL Remove socket panel from bakelite panel. Do not un-
solder any leads. 

726.:!: 1/ 2% - _NORMAL Same as R-107. 
9500 .!1/ 2% - NORMAL Same as R-107. 

70 ,300! 1/2% - NORMAL 
40.:!: 1/2% - NORMAL 

4700.:!: 1/ 2% - OFF 
765.! 1/2% - OFF 

160,000 .± 1/ 2% - OFF 
2,000:!: 10% OFF 

350! 10% - - Remove the four panel screws holding the chassis. 
Lift chassis away from panel. Unsolder leads to out-
s1de terminals of control. 

150.!10% - CXlO To replace control remove socket panel completely 
and lift chassis away from panel. 

27 .:': 1/2% 40 CX10 If adjustment is required see paragraph (2) under 
Detailed Checks. Note this measurement must be 
accurate. 

To replace, loosen chassis from panel. Unsolder only 200,000.:!: 10% - OFF 
the R-118 resistor leads. 

510,000.!10% - OFF To replace, loosen chassis from panel. Unsolder only 
the R-119 resistor leads. 

See Rotate the FILAMENT SELECTOR. For Fil. Sel. at 
Remarks - - L 1 V. through 28 V. -0 to 2.5 ohms. For Fil. Sel. at 

35 V. through 117 V. - 2 to 16 ohms. No continuity on 
any Filament position indicates open pri'mary in T-101 
No continuity on several switch positions indicates 
defectiveS-102. To replaceS-102or T-101 remove 
socket panel and chassis completely from bakelite 
panel. 

1238.:!: 1% - - Remove four screws from front of meter, remove from 
panel and unsolder one of the leads. 

Infinity - OFF All toggles in OUT position except B. All checks on 
S-1 01 assume that all resistor components are good. 
Incorrect readings indicate faulty switch, incorrect 
wiring or a short or open in the wiring to the switch. 

650,0002.10% 48 LINE 
SHORT 
CHECK 

4870.:!: 10% 48 DIODE 

930.:!: 10% 48 Bat. Tubes 

175.:!: 10% 48 NORMAL 
TUBES 

2300 .! 10% 48 SPECIAL 

75.:!:10% - CX10 

785 .:!: 10% - CXl 

7,850.::.10% - c + 10 

79.000.:!: 10% - c + 100 

' 
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TABLE 5-2. POINT-TO-POINT VOLTAGES ON TUBE TESTER 
FOR T- 101 AND LINE SHORT CHECK CIRCUITS 

COM PON ENT CIRCUIT TOGGLE SWITCH FILAMENT 
OR CIRCUIT TEST VOLT- SELECTOR TO IN POSITION SELECTOR 

AGE REMARKS TO BE LEADS SWITCH (ALL OTHERS TO SWITCH 
A-C ACROSS CHECKED POSITION OUT POSITION ) POSITION 

---
T-101 Filament Pins 115 LINE SHORT 

(#1&4)on4-5- CHECK 
6 prong Socket 
Same as above 69 . 1 Same as above 
Same as above 47 . 8 Same as above 
Same as above 33.8 Same as above 
Same as above 27.75 Same as above 
Same as above 25 .1 Same as above 
Same as above 18.9 Same as above 
Same as above 12 .72 Same as above 
Same as above 10.3 Same as above 
Same as above 7.53 Same as above 
Same as above 6.32 Same as above 
Same as above 5.0 Same as above 
Same as above 3. 1 Same as above 
Same as above 2. 5 Same as above 
Same as above 2.01 Same as above 
Same as above 1.54 Same as above 
Same as above 1.19 Same as above 
Terminals 4.05 NORMAL 
A&B on T-101 
Terminals 40.7 NORMAL 
A&C on T-101 
Terminals 96 .7 NORMAL 
A&DonT-101 
Terminals 29 . 5 NORMAL 
E&FonT-101 
Terminals 303 NORMAL 
E&Gon T-101 
Terminals 2.86 NORMAL 
H&Ion T-101 

Line A&B on soc- - LINE 
Short ket panel term- SHORT 
Check ina! strip CHECK 
Circuit 

ents, V-101, C-101 and R-114, the line check resistor . 
(a) A burnt out V-101or an openR-114will cause the 

line check indication to ·be zero. 
(b) An openC-101 will cause the line check indication 

to be about 5 or 6 on the 50 division arc. 

NOTE 

Low line check will cause short check sensitivity 
to be low or zero. 

( 4) Tubes reading too high as indicated by a number of 
tubes giving off scale readings is caused by incorrect adjust­
ment of the line check resistor R-114, TUBE SELECTOR con­
trol or both . 

(a) To adjust line check resistor R - 114 proceed as 
follows : 

1. Connect by means of Electrical Leads an 8 or 10 
volt a-c meter of known accuracy to the filament leads . 

2. Index FILAMENT SELECTOR to 7 .5 volts, rotate 
CIRCUIT SELECTOR to LINE SHORT CHECK position. 

ORIGINAL 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-

-

-

-

B 

117 All voltage checks on T-101 
are made with LINE VOLT-
AGE control rotated so that 

70 potential on 117 volt posi-
50 tion of FILAMEN'FSELECT-
35 OR is 115 volts . (Test leads 
28 acrossfilament pins of 4-5-
25 6 prong socket) . Voltages 
19 shown are exact and correct-
12 .6 ion for any error in the test 
10 meter should be made . Use 
7 .5 a 1,000 ohm/volt ac instru-
6.3 ment. 
5 
3 
2. 5 
2 
1.5 
1.1 
-

-

-

-

-

-

1.1 Set to LINE CHECK mark by 
rotating LINE VOLTAGE con-
trol. Use 20,000 ohm/volt de 
instrument, 250 volt range . 
Positive of meter to A term-
ina! reads 115 V DC . 

3. If there is a small carbon r esistor in series with 
R-114 solder a shor ting lead across it. 

4. Rotate LINE VOLTAGE control until the meter of 
known accuracy indicates 7 , 3 volts. 

5. The indication on the Tube Tester meter should be 
at the LINE CHECK line or higher . If notreplaceV-101 with 
a new type 3A4 tube . 

6. Insert sufficient resistance in series with R-114 
to bring the line check indication to the LINE CHECK division 
on the Tube T ester meter scale . The resistance to be insert­
ed may run between 1,000 and 20,000 ohms, Any 1/4 or 1/2 
watt resistor will be satisfactory . 

(b) To adjust TUBE SELECTOR control R-117 proceed 
as follows : 

1. Index CIRCUIT SELEC TOR to any one of the cap ­
acity ranges . 

2. Set the TUBE SELECTOR control to 40 and mea­
sure the r esistance between the center terminal and the out­
side terminal to which the resistance spool R-101 is solder­
ed. The reading should be 27 ohms .:!. 1/2%. (This mea­
surement should be made on a bridge or on a series ohm­
meter that has bee n standardized against an accurate 27 
ohm resistor. ) 

3. T he position of the TUBE SELECTOR contr ol has 

5 - 7 
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TABLE 5-3. POINT-TO-POINT VOLTAGES ON TUBE TESTER 
FOR FILAMENT AND SOCKET WIRING 

z~ 
oz -o TEST LEADS ACROSS PIN NUMBER ... _ 
- ... .,_ 

iCI o.n 
a..O Ill a. :.: l: ... u 

"" "" Ill 
o::::~ ::z:: Ill ... u t-0 a.: a.: ... :co ::I ::I ... ... ... ... "" Ill u Ut-

ci: ... "" "" ai :e 
0 i~ z z ., :e ... Ill ., ... i "" "" Ill 

Ill i 0 <!)oil ... <!) ::z:: ... ... u z 
5 "" 

...... ... 
"" 

... 
"" 

0111 
" 0 z 

"" "" 
z ... ... ... -a a.: I!) u ... ii: ... u ... u ii: .;., a.. a.: !!! 0 <!) ... u 0 u 0 

.... ::3 u > o ""' " 0 ... 0 ... a. .;. ... ~ 
~ - - - - - -- - -- -

Fil. 5 - 3-4 8-7 8-2 - 7 -2 9- 1 1-6 1-7 
29 B 3-1 8-3 8-1 - 7-3 9-3 1-2 1-2 
29 c 3-7 8-4 8-3 - 7-4 9-4 1-3 1-3 
29 D 3-5 8- 5 8-4 - 7-5 9-5 - 1-4 

Socket 29 E - - - - - 9-7 1 & -
Wiring Grid 

Caps 
29 F 3-6 8-6 8-6 - 7-6 9- 6 1-4 1-5 
29 G 3-2 8-1 8-7 - 7-8 9-8 1-5 1-6 
29 H - 8-2 8-5 - 7-1 9-2 - -

been carefully adjus ted at the factory for correct tracking 
in resistance with the 0 to 50 panel marking. Before tamper­
ing with the location of this potentiometer, the operator should 
be certain that it requires re-positioning on the panel by fol­
lowing the procedure outlined in the preceding paragraph using 
an accurate resistance measuring device . 

(5) Inability to make a top mark adjustment on all of the 
capacity meter ranges and yet be able to obtain a correct line 
check indication when using the Tube Tester , indicates that 
the small instrument rectifier mounted on top of one of the 
spool pins is damaged, that the 26,224 ohm resistor (R-106) 
or the 7328 ohm resistor (R-105) are either opened or parti­
ally shorted. 

(a) Index CIRCUIT SELECTOR to NORMAL TUBES 
position andcheck R-106and R-105 . In checkingR-105, un­
solder the leads from one _side of the spool. 

(b) If R-105 and R-106 are satisfactory the instrument 
rectifier is defective . 

(6) Error in the capacity meter indication can be caused 
by defective resistors R-106, R-107 , R-108, R-109, R-110 
or R - 111 or r!!ctifier CR-101. If the resistors mentioned 
are satisfactory replace the instrument rectifier. 

(7) To locate defective components proceed through the 
tables that follow. The checks listed in the previous para­
graphs should be made first, any neces sary r epair s made and 
rechecked to determine if satisfactory operation c an be ob­
tained. Note that all resistors except R-115, R-118 and R-
119 must be measured to within 1/2 of 1%. Controls R-116 
and R-117 have a tolerance of.:!: 10%. Failure to heed the 
accuracy limits may result in unsatis.i'actory performance 
of the Tube Tester or capacity meter . 

(a) IntheTable 5-1 and Table 5-2 adash (-)in agiven 
column indicates that the position of the control or switch is 
of no consequence. 

(b) In Table 5-3 a dash (-) with no other figur es under 
the column head indicates that a voltage measurement is not 

5-8 

... Ill a.: a.: 
REMARKS ::I ::I ... ... 

ci "" "" ci Ill z z Ill ~ ~ i i ... z ... 
"" z z 

"" 
a.: ... 

ii: 0 ii: ... u u 0 u 
0 .... " "" a. -- - -- - --

7-2 8-1 1-7 6-1 5-4 FILAMENT SELECTOR at 5. 
7-3 8-2 1-3 6-3 5-1 Use 1,000 ohm/volt a-c in-
7-4 8-3 1-4 6-4 5-2 strument.FILAMENT SELECT-
7-5 8-4 1-5 6-2 5-3 OR 5. TUBE SELECTOR at 49. 
- 8-5 - - 5-9 CIRCUIT SELECTOR at NOR-

MAL . 
If voltage is 24, the filament 

7-6 8-6 1-6 6-8 5-6 leads to the socket are reversed. 
7-8 8-7 1- 2 6- 7 5-7 If voltage is 0 the socket wir-
7-1 - - 6-5 5-8 ing or wiring from toggle swit-

ches to the socket terminal board 
is incorrect. 

to be made on that particular socket or that the toggle switch 
position is of no consequence . Pin numbers in the columns 
refer to standard R.M. A. notation except for the 4-5 - 6 com­
bination and acorn sockets . All pin numbers as viewed from 
the top of panel are given in figure 5-5. 

(c) If when making the resistance and voltage measure­
ments shown in Tables 5-1 , 5-2, and 5-3 , a discrepency is 
noted from the given value, refer to the Schematic Diagram 
of the Tube Tester TV - 4/U, figure 5-6 , and note the com­
ponents involved. These components should be individually 
checked for a defect. Figure 5-7, Wiring Diagram of Tube 
Tester TV -4/U , will aid in the location of components and 
connecting wires . 

2. SIGNAL TRACER TS-673/ U TROUBLE SHOOTING. 

Test the fuse (F - 201) and line cord for continuity with 
the Resistance Indicator-Probe before attempting to locate 
trouble in the chassis . To remove the case from the Signal 
Tracer, unscrew the two screws at the rear of the unit (these 
are the bottom screws which hold the legs in place . ) DO NOT 
REMOVE THE SCREWS ON THE FRONT PANEL. 

All replaceable components are easily reached and can be 
located as shown in figures 5-B , 5-9, and 5-10. The pilot 
light (E-203) on the front panel (shown in figure 5-8) can be 
replaced by unsoldering its le ads. The fuse (F-201) is mount­
ed in a clip on top of the chassis as shown in figure 5-9. The 
point-to-point voltages listed in Table 5-4 are helpful in 
trouble shooting on the Signal Tracer and are used in con­
junction with the Schematic Diagram (figure 5-11) and figures 
5-8 , 5-9 and 5-10. These voltages were measured with an 
electronic voltmeter such as theN avy Model OBQ Series or 
equivalent. For an indication of the presence and approxi­
mate magnitude of AC or DC voltage greater than 55 volts, 
the Voltage Indicator-Probe may be used. GND is the chas­
sis . The Wiring Diagram of Signal Tracer TS- 673/U, fig-

ORIGINAL 

J 



MAINTENANCE 

J-204 R-211 CR-202 J-205 R-202 

NAVSHIPS 91146 
AN/USM-3 

V-201 E-20 5 F-201 

Section 5 
Paragraph 2 

E-201 C-209A , B&.C 
Figure 5-8. Rear View Front Panel, Signal Tracer TS-673/U Figure 5-9. Top View, Signal Tracer Chassis 

R-203 X-201 C-205 C-206 C-207 C-210 c -2 09.A 

R-21 2 

C- 209C 

C-209 B 

R - 2 :3 

X-203 

Figure 5-10. Bottom View, Signal Trace r Chassis 

ure 5-12 is used to locate the te st po ints . 
The indicating m e ter (M-201) c an be replaced by i l l r e­

moving the two flathead sc rew s at the rear of th e· Sitrnal 
Tracer case and slipping off th e cove r. (2) unsolde ring r•ne 
wire and removing the screw and wire lug of the other win· 
at the top of thE' ins trument, ( ~ ) r e moving the round-head 
sc r ews on each side of the meter , ( 4) removing th e tube 
shields (X -201) and (X-202 ) . (5} removing the in s tru­
ment fr om the rear , (6) r e m oving t he two r ound-head s crews 
that hold the metal frame to thE' new instrument and r t- pl:l c ­
ing with the fillister-head sc rews, and (7) r e \·ersing th e pro­
cedure outlined above by replacing the instrument and s crews 
in the front panel and connecting th P two wire s to the inst ru­
ment. 

3. INTERFERENCE GENERATOR SG-23/U 

TROUBLE SHOOT:NG. 

The l-l / 2V battery in this unit s hould be changed at r eg­
ular intervals or as indicated by e rratic behavior of buzzer. 

ORIGINAL 

TABLE S--4 . POINT-TO-POINT VOLTAGES, SIGNAL 
TRACER TS-673 /U ,- -- --~ 

COMPONE NT I TERMINAlS 
OPERATING NORMAL I VOLTAGE TO '3ROUND 

v - 201 1-( ;1\ D SCJ V'>•;-1 
V-20 1 4 c~ r 5 -GI\ :1 (). .-l VAC 
V-202 1-Gl'o:L 15 ci VDC 
V-202 3-- G~; lJ o.:-. VDC 
V- 202 4 1..)r :i - Gl\L 6. 3 VAC 
V- 202 6 -GKf' 110 VDC 
V-202 8 -G~D 0 .5 \·De 
V-203 l or 'i -GI\D 18.0 VDC 
V-203 3 -G!\ [, f.3 V.>..C 
V-203 7 -- m;LJ 1'10 \'AC 
V-203 .2 -Gt\ D 150 VAC 

--- _______ __; 
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TRANSFORMER T -201 tv10UNTS 
ON TOP OF CHASSIS 

~( > ~ 
16 E-201 ol FUSE CLIP lv!OUNTS CHASSIS ON TOP OF CHASSIS I BOTTOM VIEW .__ ___ _ ___ ______ ________ ___J _ 

ORIGINAL 

SCOPE. 
V.T.V.M . 

ti-- ------lt._ E-202 

U-201 

LMI------- •'- BLK 

IL---- - - -·---0, CR-202 
R-202 

) 

0 
0 

~ ~-
GR \ -:;:J/ 

OR 
r.J-.:-=-2;~0:::-:4---\~ BLK 

W __ YJ-20~nL___ _____ u,.:::____---++-_ __J 

~ '1_R-2II...f 

Figure 5-12. Wiring Diagram of Signal Tracer TS-673/U 
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The unit can be taken apart by loosening the clamp ring (See 
fi1::u re 3-:!) and dropping out the components. The half- round 
St'I'C'W he;·td in the index button, BATTERY ADJUST SCREW 
in fi~ure 3-3, adjusts for a change in battery length. When a 
new battery is installed, it may be necessary to turn this 
screw in or out untiltheiNNER TIP touches theOUTER TIP only on POSITION 1 of the Index (see figure 2-4). Contact 
between the two tips can be tested by making a connection 
with an electrical lead between ~he shield of the unit and the 
OUTER TIP. Making this connection will stop the buzzer 
if the tips are in contact. The sound generated by the buz­
zer is audible. If the buzzer fails to operate, change the po­
sition of the buzzer ADJUSTMENT SCREW shown in figure 
3-3. The adjustment of this screw is quite critical, as it 
controls the mechanical force between the vibrating element 
contact and the stationary contact. The screw is turned by 
means of a small screwdriver and the vibrating contacts ad­
justed to just touch and make electrical connection without 
appreciable spring force. This is best done by connecting 
the Resistance Indicator-Probe across the contact mem­
bers and observing the indication while turning the screw. 
The buzzer mechanism itself can not be dismantled. 

Figure 5-13. Schematic Diagram, Interference 
Generator SG-23/U 

4. VOLTAGE INDICATOR-PROBE 
ID-265/U, DISASSEMBLY. 

To disassemble the probe remove the spring clamp by 
means of the small screwdriver. Figure 3-1 illustrates the 
operation. Insert screwdriver as shown and lift end of 
spring clamps gently. The cover can then be slipped off. The 
resistor (R-401) can be reached by removing the two screws 
which hold the probe tip to the brass studs. The resistor can 
then be dropped out of the probe tip. A schematic diagram 
of this unit is shown in figure 5-14. 

5-12 

Figure 5-14. Schematic Diagram, Voltage 
Indicator-Pro be /D-265/U 

S. Rf INDICATOR-PROBE ID-263/U, DISASSEMBLY. 
This unit is disassembll>d by rem<)ving the spring clamp 

with a small screwdriver gently, as indic a tl'd in figut·e 3-1. 
Care should be taken that the cond(•nser (C - 501) and the 
spring contact in the probe tip are not lost in this operation. 
The instrument (M-501) and crystal rectifiers (CR-501) and 
(CR· 502) can be taken from the cover after removing the 
plastic screw at the top of the probe. 

INSTRUMENT PROXIMITY OR 
FRAME"" HAND ~ITY 

CR-501 / 
" '7 + II'' 

r--"~--------... -.-i~:t:----• \1 

1.4-501 
200W. 

CR-502. 

+ 

Figure 5-JS. Schematic Diagram, RF 
Indicator-Probe ID-263/U 

6. RESISTANCE INDICATOR-PROBE 
ID-264/U, DISASSEMBLY AND REPAIR. 

This probe is checked before use for short or zero posi­
tion by touching the tip with the electrical lead plugged in 
the top as shown in figure 1-7. If the pointer does not fall 
below 500 ohms on the scale , the battery should be changed. 
The probe is taken apart by removing the spring clamp as 
shown in figure 3-1. Care should be taken that resistor 
(R-601) is not dislodged in this operation. The battery is 
placed in the probe with the positive end toward the tip. The 
meter (M-601) can be taken from the case after removing 
the threaded ring nut at the top. A schematic diagram is 
illustrated infigure 5-16. The return lead of the Resistance 
Indicator-Probe should not touch the tip while the probe is 
not in use . Keeping the instrument on short for long periods 
of time will dissipate the battery. 

8T-601 
I t.t-601 

<]--------~~~----~·~ 
Figure 5-16. Schematic Diagram, Resistance 

Indicator-Probe /D-264 / U 

7. REPAIR OF DECADE RESISTOR TS-672/U 
AND DECADE CAPACIT\lR TS-671 /U. 

These units can be repaired after removing the rear cover 
of each case. Care should be taken that the terminal leads 
of components being replaced in these cases are not over ­
heated in the soldering process. Schematic diagrams of both 
units are shown.in figures 5-17 and 5-18. 

NOTE 

The Indicator-Probes, the Interference Generator , 
the Test Prods and the RF Cable Assembly are 
not to be disassembled for repair except as cover­
ed above. These items will be in stock as com­
plete assemblies for spares. 

ORIGINAL 
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R-72& 

~ 
R-72.4 

>--=~ 
R-72C 

~r< 
R-716 

6K 

~ 
R-712. 

eoo 

~--< 
R-708 

~ 
R-704 

e 
~ 

Figure 5-17. Schematic Diagram, Decode Resistor TS-672/U 

CAUTION 

Section 5 

c- e.ot C- 60;>_ 
.OOOIUf .000::\Uf 

>-;f--< ~f--< 
C-80::1 C-604 
.OOIUF .OO::IJ..If 

>--If-< ~f-< 
C-805 C-606 
. OIJ..If .Ol)..(F 

~f-< ~f--< 
C-&07 c-eo8 

. I )..If .25.1-\F 

>-If---< >--if---< 

20 ~C-809A C-810A r ZO 20)-(f 20l..tf + 

-~-:, 
4 Ji,-~, C-8106 

NEG 41,4f 4)..(f 

Figure 5-18. Schematic Diagram, Decode Capacitor TS-671 / U This equipment contains sensitive instruments.Pre­
cautions must be taken in handling, transportation, 
and use to prevent damage. 

·' 
TABLE 5-S. TUBE .>PERATING VOLTAGES AND CURRENTS 

TUBE I 
TYPE FUNCTION SECTION PLATE (E) PLATE (MA) CAT:-1. (E) GRID (EJ 

-
3A4 Rectifier 

12AX7 Amplifier (1) 80 1.0 0 0 

12AX7 Cathode (1) 150 0.8 0.8 0 Follower (2) 110 0.55 0.55 0 Amplifier 

6AL5 Rectifi~r 3.2 

I 
TABLE 5-6. TUBE CHARACTERISTICS 

VOLT- TRANSCON-
FILA- FILA- AGE DUCTANCE 
MENT MENT 

PLATE 
GRID SCREEN PLATE SCREEN A·C PLATE AMPLI- (MICROMHOS) TUBE VOLT- VOLT· CUR· CUR· RESIST- FICA-TYPE VOLT- CUR· AGE BIAS AGE RENT RENT ANCE TION AGE RENT (V) (V) (V) (MA) (MA) (OHMS) FAC-(V) (A) 

TOR NOR· MINI-
(MU) MAL MUM 

--- ---
3A4 2.8 0.1 135 -7 .5 90 14.8 2.6 90,000 1900 1400 

12AX7 6.3 0. 3 100 -1.0 O.;i 80,000 100 1250 900 
6AL5 6.3 0.3 150 fl.O 

VAC 

ORIGINAL 

I HEATER (E) 
I A·C 

' 
6.3 

6.3 

EMISSION 

' I 
IS TEST 

(MA) VOLT 

-- ---

I 
lr.O 2 

I 

5-13 
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DESIG· R. F. L. 
NATION PART 
SYMBOL NO. 

T-101 H-2463 

I-301 H-2516 

T-2J1 H-2199 

5-14 

NAVSHIPS 91146 
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TABLE S-7. WINDING DATA 

WIND WIRE DIAGRAM 
lNG SIZE 

1 8-C No. 30 
1 8-D No. 30 

2 E- F No. 30 
2 E-G No. 30 

•a 3 X-Y No. 28 
3 X-Z No. 28 
3 X-AA No. 28 
3 X-A8 No. 28 
3 X-AC No. 28 

4 A-8 No. 22 

5 H-I No. 26 

r s 
f J-K No. 20 
6 J-L No. 20 .7 6 J-M No. 20 
6 J-N No. 20 

L 6 J - 0 No. 20 
6 J-P No. 20 
6 J-Q No . 20 
6 J·R No. 20 

7 R-S No. 24 
7 R-T No. 24 
7 R-U No. 24 
7 R-V No. 24 
7 R- W No. 24 
7 R-X No. 24 

No. 30 

I !lOY 31.4A 
!10 -1600 REO • CYCLES 

Pri. No. 32 117V 

:J LLOW 

Sec. No. 44 
C.T. 

AC 
Fil. No. 25 

6.3V .lilA 
GAl: EN 

MAINTENANCE 

I ' , ... 
' "' I;;;~ ... 

TURNS . ...... ::e 
REMARKS i a: v :z: 

i u~o Ia ' 
I I 
~-- 1 I . 
I I 

154 I 
13.5 1 I 

386 
I 34.0 1 

124 I 10.9 
1286 113.0 

63 3.47 j 
147 8.1 
253 13.9 i 
342 18.6 1 

373 20.5 

17 

12 

I 1000 VAC 
Hipot Test 

5 I 
I 6.5, 

8.5 
10.5 i 
13 I 
21 I 
26.5 
31.5 

12 
22 
48 1.0 
74 1.6 
86 1.8 

109.5 1 2.4 

! _, 
100 .77 

Core Material -
1364 85 Allegheny Audio 

Grade Silicon 
Steel. 

3770 2370 

86 750 VAC 
Hipot Test 

ORIGINAl ' 
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SECTION 6 
PARTS LISTS 

1. GENERAL 

The Stock Repair Parts furnished for this equipment are 
supplied in bulk and, therefore, the quantities are not listed. 
Items in Table 6-2 marked with an asterisk(*) are included 
in the Stock Repair Parts complement. 

TABLE 6-1. LIST OF MAJOR UNITS 

SYMBOL GROUP QUANTITY NAME OF MAJOR UNIT NAVY TYPE 
DESIGNATION 

1 Case CY-703/U 

1 Tool Holder CY-704/U 

100-199 1 Tube Tester TV-4/U 

200-299 1 Signal Tracer TS-673/U 

300-399 1 Interference Generator .SG-23/U 

400- 499 1 Voltage Indicator-Probe ID-265/U 

500-599 1 RF Indicator-Probe ID-263/U 

600- 699 1 Resistance Indicator-Probe ID-264/U 

700-799 1 Decade Resistor TS-672/U 

800- 899 1 Decade Capacitor TS-671/U 

Sedion 6 
Paragraph 1 
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0 
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SYMBOL 
DESIG. 

100 
to 

199 

C- 101 

CR-101 

E-101 

E-102 

E-103 

E-104 

F-101 

\. 

NAME OF PART AND 
DESCRIPTION 

-
TESTER, TUBE: emission type; 105-125 
v 50-1600 cycles; 8-1/4" wd x 5-1;2" d 
x 5-13/16" h o/a; fil v range 1.1 to 117 v; 

. mts on hinge in case CY -703/U; steel 
case. 

CAP ACITOR, FIXED: paper; single sec-
tion; 500,000 mmf -10+20%; 200 vdcw; HS 
metal case, w/ins sleeve; 13/16" diam 
x 2" lg; mineral oil impr and filled; 2 
axial wire lead, 2-l/2" lg; no int gnd 
connections; mtd by term le.ads . 
RECTIF IER, METALLIC: copper oxide 
type; input 20 v AC single ph, output 
1. 6 v, 5 rna max; oval shape, 0.47" lg 
x 0.52" wd x 0. 375" h o/a; one mtg hole 
0.128" diam; full bridge instrument type, 
four 0.130" diam discs, brown dot. 

LAMP, GLOW: 105-125 v l/25 W; start-
, ing voltages 65v AC and 90v DC; bulb 

T -3-l/4 clear; 1-3/16" lg max o/a; min-
iature ,bayonet base; GE type W-11 elec-
trodes; any position; requires external 
resista..Tlce 200,000 ohms at 105-125 v; 
neon gas filled . 
SHIELD, TUBE : steel; round, open top; 
bayonet action friction mtg; 13/16" diam 
x l-3/4" h, with 15/32" diam top hole; 
~ring in top of can holds tube in socket. 

FUSEHOLDER: extractor post type; one 
BAG cartridge fuse 1/4" OD x 1" lg; 
phenolic; 250 v 5 amp max; 23/32"diam 
x 2-l/2" lg o/a; 1/2" x 24 thdforpanel 
hole mtg; 2 solder te_rm. 

*KNOB: bar; black bakelite grade XM-
1957; for 1/4" diam shaft; one 0. 10" 
diam x 50 thd dowel type set screw; 
1.32" lg x 1/2" wd x 17/32" h o/a. 

FUSE, CARTRIDGE: 1 amp; 250 v AC or 
DC; one time; glass body; ferrule term; 
l/4" diam x l" lg o/a. 

TABLE 6-2. COMBINED PARTS AND REPAIR PARTS LIST 

STANDARD 
NAVY MFGR. 

JAN AND AND AND 
FUNCTION (NAVY (SIGNAL MFGR'S 

TYPE) CORPS) DESIG· 
NO. STOCK NATION 

NO. 

Tube tester TV-4/U F16-T-21380-2429 cv 
(3F3930-4) Model685 

Type 5 

Line and short N16·C-4732 1-9190 CSL 
check charging (- 484943) (3DA500- 146) #XTM2-5 

Instrument N17-R-50807-1624 cv 
~ctifier ( -20661) (3F3778-1) D-89368 

Short check N17-L-6806-130 GE 
indicator (2Z5889-17) NE-51 

Shield for V-101 N16-S-34557-8367 CMG 
(2ZK11102.4) #8661 

Line fuse N17 -F-74264-9001 CLF 
holder (3Z2876-8) #371001 

Control knob Nl6-K-700026-101 cv 
(2Z5822-250) . D-128537 

Line fuse N17-F-17373-70 CLF 
(-28041-1) (3Z2601.49) #361001 

CON-
TRACTOR ALL 

DRAW· SYMBOL 
lNG & DESIG. 
PART INVOLVED 
NO" 

H-2304 

H-1080-lO C-101 

H-2462 'CR- 101 

H-2468 E-101' 

H-2355 E -102 

H-2470 E-103 

H-2469 E-104 

H-2292 F-101 
F-201 

QUAN. 
QUAN. EQUIP. 
EQUIP. REPAIR 

PARTS 

1 

1 

1 

1 

1 

1 

4 

2 

~ 

go­
lr 
.,Q. 
I ()' 
-::s 
!:! 

z 
,..~ 
Z111 

....... ::~: 
c:;; 
!IIIII 

~-o 
lJ::: 
~ 

., ,.. 
:!l 
Ill 

!:: 
Ill 

Cil 
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I-101 

J -101 

J-102 

M-101 

N-101 

P-101 

R-101 

R-102 

R-103 

R-104 

LIGHT INDICATOR: clear plastic cap 
9/16" x 9/16" less thd; without lens; for 
miniature bayonet i.lase bulb; no v' l/2w; 
open frame; nickel plated steel; 15/16" h 
x 7/8" wd x 1-3/4" lg o/a; ll/16" diam 
mtg hole; 1/4" max panel thk; lamp re-
placeable from front; thd type cap; 2 
solder term located on base of socket. 
CONNECTOR, RECEPTACLE: 1 round 
female contact; straight type; 1/4" diam 
x 32 thd x 1/2" lg o/a less contact;round 
nickel plated brass body with hex at term 
end; silver plated phospher-bronze con-
tact; mts in 1/4" diam x 32 thd hole. 

CONNECTOR, RECEPTACLE: same 
asJ-101 
*METER, MULTI-SCALE : DC; 0-10 
mfd and 0-50 arbitrary scale; rec-
tangular flush mtgbakelite case; 2-3/4" 
diam barrel; 1-1/16" dbehindflangeex-
eluding term; 3" x 3-1/8" rectangular 
flange; 2% accuracy full scale (tube tester) 
and 5% accuracy full scale (capacity ranges); 
100 microamps, 1238 ohms; calibrated for 
non-magnetic panel; 41 scale divisions on 
capacity arc, red, yellow and green sec-
tors and 50 division arbitrary scale for 
tube tester section; requires ext multipli-
er and rectifier; four 0.12" diam holes on 
2.40" x 2.52" mtg/c; 2 solder studs 5/32" 
diam x 1/4" lg. 

*BOOK. REFERENCE : Tube Data Index 
for Army-Navy Tube Tester TV-4/U; 
3"x 5" . 22 pages; loose leaf; special 
binder and bracket. 
CONNECTOR, RECEPTACLE: 2 round 
male contacts; straight type; 1-5/8" lg 
x 5/8" wd x 5/16" h o/a excluding term; 
124 v, 7 amp; rectangular steel shell; 
2 mtg holes 0.1 56" diam on 1-1/4" mtg/c . 
*RESISTOR, FIXED: WW; 3 ohms .:':: 1/2%; 
1/4 watt at 55 deg C max oper temp; 
0.55" diam x 1/2" lg; wax dipped, hu-
midity resistant; 2 solder term; single 
screw mtg by 0. 109" diam center hole; 
for instrument multiplier use only. 

*RESISTOR, FIXED: WW; 165 ohms :t.l/2 
%; otherwise same as R-101. 
*RESISTOR, FIXED: WW; 300 ohms+ 
1/2%; otherwise same as R-101. -
*RESISTOR, FIXED: WW; 88.36 ohms + 
1/2%; otherwise same as R-101. -

Short check 
lamp holder 

Capacity test 
jack 

. Capacity test 
jack 
Tube tester 
and capacity 
measurement 

Tube data 
index 

Power input 

Meter mult. 

Meter mult. 

Meter mult. 

Meter shunt 

N17-L-767 42-8038 CAYZ 
(2Z5991-108) #810B-937 

N17-C-73107-7647 cv 
(2Z3062-177) D-72923 

N 17-M-21871-2261 cv 
(-22741) (3F871-16) Model 301 

(special) 
D-128580 

N16-B-670001-101 CAOR 
(6D6998-28) H-2309 

N17-C-73439·4929 CQG 
( -491960) (2Z3022-120) PA-43 

N16-R-78617-4224 C"l 
( -637281-1/2) (3Z5993-60) #139 spool 

D-128547 

N16-R-78954-5499 D-128551 
( -637283-1/2) (3Z6016E5-4) 

N16-R-78989-2424 D-128552 
( -637284-1/2) (3Z6030-127) 

N16-R-78897-5499 D-128550 
(-637282-1/2) (3Z6008H8-5) 

H-2467 I-101 

H-2464 J-101 
J-102 

H-2461 M-101 

H-2309 N-101 

H-2283 · P-101 
P-202 

H-2440 R-101 

H-2444 R-102 

H-2445 R-103 

H-2443 R-104 

1 

2 

1 

1 
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SYMBOL 
DESIG. 

R-105 

R-106 

R-107 

R-108 

R-109 

R-110 

R-lll 

R-ll2 

R-ll3 

R-114 

R-115 

NAME OF PART AND 
DESCRIPTION 

*RESISTOR, FIXED: non-inductive WW; 
7328 ohms :_ 1/2%; otherwise same as 
R-101. 
*RESISTOR, FIXED: non inductive WW; 
26,224 ohms.:!:_ 1/2%; 1/2 watt at 55 deg 
C max oper temp; 0.55" diam x 0. 70" 
lg; wax dipped, humidity resistant; 2 sold-
er term; single screw mtg by 0.109" diam 
center hole; for instrument multiplier 
use only . 

*RESISTOR, FIXED: non-inductive WW; 
76 ohms .:!:. 1/2%; otherwise same as R-
101. 
*RESISTOR, FIXED: non-inductive WW; 
726 ohms .± 1/2%; otherwise same as 
R-101. 
*RESISTOR, FIXED: non-inductive WW; 
9500 ohms .± 1/2; otherwise same as 
R-101. 

*RESISTOR, FIXED: non-inductive WW; 
70,300 ohms :_1/2%; otherwise same as 
R-106. 

*RESISTOR, FIXED: non-inductive WW; 
40 ohms + 1/2 %; otherwise same as 
R-101. 

*RESISTOR, FIXED: WW; 4700 ohms+ 
1/2%; otherwise same as R-101. -

*RESISTOR, FIXED: WW; 765 ohms + 
1/2%; otherwise same as R-101. -

*RESISTOR, FIXED : WW; 160,000 ohms+ 
1/2%; otherwise same as R-106. -

*RESISTOR, FIXED: WW; 2000 ohms+ 
10%; 10 watts at 205 deg C max oper teinp; 
5/16" diam x 1-3/4" lg; vitreous enamel 
coating; 2 wire leads ; mts by removable 
brackets or screw through core hole. 

j 
\.... 

TABLE 6-2, CONT'D 

STANDARD 
NAVY 

JAN AND AND 
FUNCTION (NAVY (SIGNAL 

TYPE) CORPS) 
NO. STOCK 

NO. 

Meter shunt ( -637291-1/2} N16-R-79229-7659 
(3Z6573B2} 

Meter mult. ( -637293-1/2} N 16-R-79302-6615 
(3Z6626B21} 

Meter shunt ( -637289-1/2} N16-R-78886·8885 
(3Z6007F6-1} 

( -637290-1/2} Meter shunt N 16-R-79066-3999 
(3Z6072F6} 

( -637292-1/2} N 16-R-79251-7824 Meter shunt 
(3Z6595-1} 

( -637294-1/2} N 16-R-79385-6939 
Meter mult (3Z6007-19} 

Meter mult ( -637288-1/2} N 16-R-78817-6024 
(3Z6004-52} 

Diode load ( -637286 -1/2} N 16-R-79191-9624 
(3Z6470-36} 

Bat. type ( -637285-1/2} N 16-R-79071-3699 
load (3Z6076E5-1} 

Line check adj. ( -637287 -1/2} N16-R-79426-1144 
(3Z6716-7} 

Rect. type load (-634262-10} N16-R-70644-5441 
(3Z6200-194} 

CON-
MFGR. TRACTOR 

AND DRAW-
MFGR'S lNG & 
DESIG- PART 

NATION NO. 

D-128556 H-2449 

cv H-2451 
#109 spool 
D-128558 

D-128549 H-2442 

D-128553 H-2446 

D-128557 H-2450 

D-12855~ H-2452 

D-128548 H-2441 

D-128555 H-2448 

D-128554 H-2447 

D-128560 H-2453 

COM H-ll00-15 
Brown 
Devil 

ALL 
SYMBOL QUAN. 

DES I G. EQUIP. 
INVOLVED 

R-105 1 

R-106 l 

R-107 l 

R-108 1 

R-109 l 

R-llO l 

R-lll , 1 

R-112 1 

R-ll3 l 

R-ll4 l 

R-ll5 l 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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R-ll6 

R-ll7 

R-118 

R-119 

S-101 

S-102 

*RESISTOR, VARIABLE: WW; 350 ohms 
+ 10%; 25 watts at 400 deg F max oper 
temp; 3 solder lug term; ceramic case 
1-9/16" diam x 1-3/8" d; open case; 
round metal shaft 1/4" diam x 9/16" lg; 
0.052" diam cross hole 1/8" from end of 
bushing and in line with contact arm; 
taper A; contact arm insulated from case; ' " 

without off position; no shaft locking de-
vice; 1/4" lg x 3/8" diam x 32 thd bush-
ing, non-turn lug at 6 o'clock. 
*RESISTOR, VARIABLE: WW; 150 ohms+ 
5%; 4 watts at 55 deg C max oper temp; -
3 solder lug term; enclosed metal case 
1-5/8" diam x 9/16" d; round metal shaft 
1/4" diam x ll/16" lg. 0.052" diam cross 
hole 1/8" from end of bushing and in line 
with contact arm; taper A; contact arm 
insulated from case; without off position; 
normal torque; no shaft locking device; 
3/8" lg x 3/8" diam x 32 thd bushing, no 
non-turn device. 

RESISTOR, FIXED: comp; 200,000 ohms 
+ 5%; 1/2 watt; F characteristics; 
0 .625 lg x 0.186 diam; insulated, salt 
water immersion resistant; two axial 
wire leads; Spec JAN-R-11. 
RESISTOR, FIXED: comp; 510,000 ohms 
+. 5%; 1/2 watt; otherwise the same as 
R.-118. 
*SWITCH, ROTARY: 4 section 10 position; 
metal parts of brass, silver plated; stator 
and rotor oil aminated phenolic; 2 -7/16" lg 
x 1-7/8" h x 1-5/8" wd, excludingbushing 
and shaft; section 1 and 2 special, section 
3 shorting type, section 4 non shorting type; 
solder lug term; single hole mtg, bushing 
3/8" lg x 3/8"diam x 32 thds, shaft 1/4" 
diam x 2-3/32" lg from mtg surface, 0.05" 
diam cross hole 1-15/16" from mtg sur-
fact and in line with contact arms of sec-
tions 3 and 4; fungus proofed Mallory type 
B construction. 
*SWITCH, ROTARY: 1 section 17 positions; 
metal case and parts of brass, silver plat-
ed; laminated phenolic section 1-11/16" 
diam x 13/16" lg o/a, excluding bushing 

· and shaft, non shorting type; solder lug 
term; single hole mtg, bushing 3/8" lgx 
3/8" diam x 32 thds, shaft 1/4" diam x 
2-3/32" lg from mtg surface, 0.052 diam 
cross hole 1-17/32 from mtg surface and 
in line with contact arm; fungus proofed 
Mallory type B construction. 

Line control 

Sensitivity 
control 

Glow lamp 
load 

Short check 
shunt 

Circuit selec-
tor switch 

Filament 
switch 

N16-R-90398-7670 COM 
( -637279-10) (3Z7235-11) Model H 

(modified) 

N 16-R-90262-9996 CMA 
( -637280-5) (3Z7150-8) Type M 

(modified) 

RC20BF204J N16-R-49327-431 CIR 
(3RC 20BF204J) Type BTS 

RC20BF514J N16-R-50839-431 CIR 
(3RC20BF514J) Type BTS 

N17-S-66211-8283 CMA 
(3Z9825-33.26) Type RM 

(modified) 

N17-.5-60634-6805 CMA 
( -241416) (3Z9825-33. 25) Series 3200 

(modified) 

----

H-2454 R-116 

H-2455 R.-117 

H-1009-135 R-118 

H-1009-38 R-119 

H-2456 S-101 

H-2457 S-102 

1 

1 
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SYMBOL 
DESIG. 

S-103 

S-104 

S-105 

S-106 

S-107 

S-108 

S-109 

S-110 

S-lll 

T-101 

V-101 

NAME OF PART AND 
DESCRIPTION FUNCTION 

SWITCH, TOGGLE: DPDT: 3 amp 250v, Meter rev. 
6 amp 125 v; phenolic case; 11/16" wdx switch 
21/32" d x 1-5/32" lg; non shorting con-
tacts; bat handle 0.25" diam x 3/4" lg to 
fulcrum; locking action; solder lug term; 
single hole mtg, bushing 15/32" lg x 
15/32" diam x 32 thds. 
SWITCH, TOGGLE; SPDT: 3 amp 250 v, Tube element 
6 amp 125 v; phenolic case; 11/16" wd switch H 
x 21/32 " d x 1-5/32" lg; non shorting 
contacts, bat handle 0.25"diam x 3/4" 
lg to fulcrum; locking action; solder lug 
term; single hole mtg, bushing 15/32" 
lg x 15/32" diam x 32 thds. 

SWITCH, TOGGLE: same as S-104. Tube element 
switch G 

SWITCH, TOGGLE: same as S-104. Tube element 
switch F 

SWITCH, TOGGLE: same as S-104. Tube element 
switch E 

SWITCH, TOGGLE: same as S-104. Tube element 
switch D 

SWITCH, TOGGLE: same as S-104. Tube element 
switch C 

SWITCH, TOGGLE : same as S-104. Tube element 
switch B 

SWITCH, TOGGLE : same as S-104. Tube element 
switch A 

*TRANSFORMER, POWER: filament Power trans-
and plate type ; 105 - 125 v, 50 - 1600 former 
cycle, single phase; 7 windings with 
electrical rating and electrical con-
nection as shown in Table 5 - 7: uncased 
and impr with 3 dips of varnish and 2 
dips of asphaltum; 3-l/8" wd x 3-3/4" 
lg x 2-l/2" h o/a; 16 solder lug term 
and 14 wire leads, 8 term and 7 leads 
on opposite sides of transformer ; four 
7 /32" diam holes on 3-l/8" x 2-l/2" 
mtg/c. 
TUBE, ELECTRON: RMA #3A4;power Rectifier 
amplifier pentode. 

"" 

TABLE 6-2, CONT'D 

STANDARD 
NAVY MFGR. 

JAN AND AND AND 
(NAVY {SIGNAL MFGR'S 
TYPE) CORPS) DESIG-
NO. STOCK NATION 

NO. 

N 17-S-74213·8160 CHH 
(-241347) (3Z9858 -8 .203) #81027 -WLF 

N17-S-72069-5575 CHH 
(-241413) (3Z9858-8.202) #81021 -WLF 

N17-T-73646-6833 cv 
( -304851) (2Z9619-211) D-128544 

Nl6-T-53140 
(2J3A4) 

CON-
TRACTOR ALL 

DRAW- SYMBOL 
lNG & DESIG. 
PART INVOLVED 
NO. 

H-2465 S-103 

H-2466 S-104 
to S-lll 

H-2463 T-101 

H-2460 V-101 

QUAN. 
QUAN. EQUIP. 
EQUIP. REPAIR 

PARTS 
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W-101 

W-102 

X-101 

X-102 

X-103 

X-104 

X-105 

X-106 

X-107 

X-108 

*LEAD, ELECTRICAL: #20 AWG strand-
ed tinned copper cond; 40 #36 AWG strands; 
black rubber over single cotton wrap; 1000 
v AC, 1500 v DC; 12" lg excluding termin-
ations; 1 pin clip Weston Part/DwgD-91291 
and sleeve Weston Part/Dwg D-79552 on one 
end, other end plain. 
*LEAD, ELECTRICAL: #20 AWG stranded 
tinned copper cond; 40 #36 AWG strands; 
black rubber over single cotton wrap; 
1000 v AC, 1500 v be; 14" lg excluding 
terminations; Alden grid cap Part 9091 
on one end, other end plain. 
SOCKET, TUBE: 9 contact minature, one 
piece saddle mtg; two 0.095" diam holes 
on 1-1/8" mtg/c, 3/4" diam chassis cut-
out; round black bakelite body, oval saddle, 
7/16" wd x 1-3/8" lg x 7/16" do/a exclud-
ing term; phospher-bronze silver plated 
contacts; without shock and center shield; 
unmarked. 
SOCKET, TUBE : 8 contact !octal, one piece 
saddle mtg; two 0.144" diam holes on 1. 59" 
mtg/c, 1.22" diam chassis cutout; round 
black bakelite body , mtg ears in line with 
key slot, l-9/32" wd x 1-15/16" lg x 5/8" 
d o/a excluding term; phospher-bronze 
silver plated contacts ; unmarked. 

SOCKET, TUBE : 8 contact octal ; one 
piece saddle q1tg; two 0.144" diam holes 
on 1.59 " mtg/c, 1.22" diam chassis cut-
out; r ound black bakelite body, mtg ears 
in line with key slot, 1-5/16" wd x 2" lg 
x 5/8" d o/a excluding term; phospher-
br onze 's ilver plated contact; unmarked. 
SOCKET , TUBE : same as X-102 

SOCKET, TUBE : same as X-103 

SOCKET, TUBE : 7 contact miniature ; 
r et ainer ring mtg; mtg in D shaped hole 
5/8" diam; round black bakelite body 
23/32" diam x 3/8" do/a excluding 
term; phospher-bronze silver plated 
contacts; without shock shield, with 
center shield; retainer ring included; 
unmarked. 
SOCKET, TUBE : same as X-102 

SOCKET, TUBE : Same as X-103 

Plate lead 

Grid lead 

Test socket 
·9 pin 
miniature A 

Test socket 
loctal B 

Spare socket 
octal B 

Test socket 
!octal A 
Test socket 
octal A 
Test socket 
7 pin 
miniature A 

Test socket 
!octal (reg. ) 
Test socket 
octal( reg.) 

N17-L-62701-2801 cv H-2459 
(3E7998-12. 3) D-91290 

N17-C-62718-6701 cv H-2458 
(3E7998-14.3) D-76888 

(-491961) N16-S-64063-6710 CPH H-2489 
(2Z8679 . 17) Type59-409 

(-491576) N16-S-63584-9641 CYA H-2476 
(2Z8678 . 309) #438TFL 

(-491577) N16-S-63520-6441 CYA H-2473 
(2Z8678 .308) #438TF 

(-491959) N16-s-6260 1-5687 CPH H-2479 
(2Z8677 . 127) 78-7P 

W-101 l 

W-102 1 

X-101 2 
X-lll 

X-102 3 
X-104 
X-107 

X-103 3 
X-105 
X-108 

X-106 2 
X-ll3 
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SYMBOL 
DESIG. 

X-109 

X-UO 

X-lll 

X-U2 

X-U3 

X-ll4 

NAME OF PART AND 
DESCRIPTION 

SOCKET, TUBE: 7 contact for large 
and small 7 prong tubes; one piece 
saddle mtg; two 0.140" diam hole 
on 1. 59" mtg/c, 1.22" diam chassis 
cutout; round black bakelite body, mtg 
ears on line at right angle to line 
through contacts l and 7 , 1-7 /16" wd 
x 2" lg x 3/4" do/a excluding term; 
phospher-bronze silver plated con-
tacts ; unmarked. 

*socKET, TUBE; combination 4, 5 and 
6 contact socket; one piece s addle mtg; 
two 0.144" diam holes on 1.59" mtg/c, 
1.22" diam chassis cutout; round black 
bakelite body, mtg ears at right angle 
to line through filament contacts , 
1-5/16" wd x 1-15/16" lg x 5/8" do/a 
excluding term; phospher-bronze silver 
plated contacts ; unmarked. 
SOCKET, TUBE : same as X-101 

SOCKET, TUBE : 7 contact acorn; one 
piece s addle mtg; two 0.144" diam holes 
on 1. 59" mtg/c, 1. 22'? diam chassis cut-
out; round black bakelite body, mtg 
holes between contacts 2 and 3 and con-
tacts 5 and 6, 1-7/8" diam x 1-5/8" do/a 
excluding term; phospher-bronze silver 
plated contacts ; unmarked. 
SOCKET, TUBE : same as X-106 

SOCKET, TUBE : 7 contact miniatur e ; 
one piece saddle mtg; two 1/8" diam 
holes on 7/8" mtg/c, 5/8" diam chassis 
cutout; r ound bakelite body , oval shaped 
saddle, with shield base, 0.805" diam x 
1-9/32" lg o/a excluding term; beryllium-
copper silver plated; unmarked; to be used 
with shock shield (not supplied) and with 
center shield 0.156" diam. 

\. 

FUNCTION 

Test socket 
large and 
small 
7 prong 

Test socket 
4,5,6 prong 

Test socket 
9 pin 
miniature 
Test socket 
acorn 

Test socket 
7 pin 
miniature 
Socket for 
V-101 

TABLE 6-2, CONT'D 

STANDARD 
NAVY MFGR. 

JAN AND AND AND 
(NAVY (SIGNAL MFGR'S 
TYPE) CORPS) DESIG-
NO. STOCK NATION 

NO. 

N16-8·62768-1091 CYA 
( -491962) (2Z8677 . 126) 437TF 

N16·S·62157-9641 CYA 
(-491963) (2Z8676.93) 456TF 

N16·S·60646·8291 CYA 
(-491958) (2Z8677 . 128) 457V- 1 

S0 10M N 16-&62603·6679 
(2Z8677 . 108) 

CON-
TRACTOR ALL 

DRAW· SYMBOL 
lNG & DESIG. 
PART INVOLVED 
NO. 

H-2472 X-109 

H-2471 X-UO 

H-2546 X-U2 

H-2299 X- U4 
X-203 

QUAN. 
QUAN. EQUIP. 
EQUIP. REPAIR 

PARTS 
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299 

C-201 

C-202 

C-203 

C-204 

C-205 

C-206 

C-207 

C-208 

AMPLIFIER, AF-RF: Army-Navy 
Signal Tracer; used for detection and 
indication of signals in electronic cir-
cuits; p/o Test-Tool Set AN/USM-3, u/w 
Test Prods MX-933/U and MX-934/U 
and RF Cable assembly CG-570/U 
(3'0"); consists of detector and amplifier 
stages with output connection for scope , 
phones for VTVM, has self-contained in-
dicating mechanism for arbitrary scale 
indication, output level adjustable; 105-
125 VAC 50-1600 cycles, 7 watts, 3" wd 
x 3-l/2" lg x 5-ll/16" h o/a. 
CAPACITOR, FIXED: paper; 100,000 mmf. 
2: 20%; 400 vdcw; molded phenolic case ; 
17/32" diam x 1-5/8" lg; wax impr;· 2 
axial wire leads; no internal ground con-
nection; mts by wire leads; p/o E - 207 
(Test Prod MX-933/U); replace E-207 
in case of failure . 
CAPACITOR, FIXED : paper 2,000mmf. 
.:!:. 20%; 600 vdcw; cardboard case; 1/2" 
lg x 11/32"wd x 3/16" h; wax impr; 2 
axial wire leads; no internal ground con-
nection; mts by wire leads; p/o E-208 
(Test Prod MX-934/U); replace E-208 
in case of failur e. 
CAPACITOR, FIXED: ceramic; 500 rrnnf 
+ 10 %; - 20% to + 10% for - 40° C to f 

S50C; 500 vdcw; 0. 562" lg x 0.250" diam; 
2 axial wire leads; insulated; p/o E-208 
(Test Prod MX-934/U); r eplace E-208 
in case of failure . 
CAPACITOR, FIXED: same as C-202 

CAPACITOR, FIXED: paper dielectric; 
3000 mmf .:!: 20%, 600vdcw; cardboard 
tube; 9/32" diam x ll/16" lg; wax impr; 
2 axial wire leads 2-l/2" lg, no internal 
ground connection; mts by wire leads. 
CAPACITOR, FIXED: paper dielectric; 
100,000 mmf . .:!: 20%; 400 vdcw; molded 
phenolic case; 17/32" diam x 1-5/8" 
lg; wax impr; 2 axial wire leads, 2-1/2" 
1g; no internal ground connection; mts 
by wire leads. 
CAPACITOR, FIXED: same as C-206 

CAPACITOR, FIXED: paper dielectric, 
50,000 mmf 2: 20%; 200 vdcw; cardboard 
tube; 5/16" diam x 1" lg; wax impr; 2 
axial wire leads, 2-1/2" lg; no internal 
ground connections; mts by wire lead 
term. 

Signal 
tracer 

Coupling 
capacitor 

Charging 
capacitor 

RF By-pass 
capacitor 

Coupling 
capacitor 

Frequency 
compensat-
ing 
capacitor 

Coupling 
capacitor 

Coupling 
capacitor 
Bias 
capacitor 

TS-673/U F 16-A-271 09-550 CAOR 
(3F4325-673) H-2190 

CAW 
P488 

CAPY 
#1577 

CER 
Hi-K 
Ceramico 

N 16-C-40495-3688 CSF 
( -484940-20) (3DA3-120) #68P28 

N16-C-45805-6630 CAW 
( -492829-20) (3DA100-829) P488 

N16·C-44283-3187 CSF 
( -484936-20) (3DA50-339) #68P16 

H-2190 

H-1007 -11 C-201 

H-1007-8 C-202 
C-204 

H-1007-20 C-203 

H-1007-22 C-205 

H-1007 -ll C-206 
C-207 

H-1007 -21 C-208 

l 
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SYMBOL 
DESIG. 

C -209 

C- 209A 

C-209B 

C-209C 

C- 210 

CR-201 

CR- 202 

E-201 

E-202 

NAME OF PART AND 
DESCRIPTION FUNCTION 

Filter 
capacitor 

Coupling 
capacitor 

Non-linear 
detector 

Rect ifier 

Fuse 
holder 

Support 
for E-203 
and E-214 

I g/c . 

\ 

TABLE 6-2, CONT'D 

STANDARD 
NAVY 

JAN AND AND 
(NAVY (SIGNAL 
TYPE) CORPS) 
NO. STOCK 

NO. 

N16·C-22484-1271 
(- 484941) (3DB30-54) 

N16·C-19456-4654 
( -484942) (3DB5-104) 

N17-R-50807-1634 
( - 20639) (3F 33680-2) 

N17-F-73767-5001 
(3 Z3282-34 . 1) 

N17-B-77583-5765 
(3Z770-3 . 7) 

I 

CON-MFGR. 
TRACTOR AND 

DRAW-MFGR'S 
lNG & DESIG-
PART NATION 
NO. 

CSF H-2198 
EL-315 

CD H-1007-13 
#BBR-10017 

CHS H-1761 
lN34 

cv H- 2329 
D-89367 

CAXD H- 2284 
#7202 

CAOR H-2210 
H-2210 -

ALL 
SYMBOL QUAN. 

DESIG. EQUIP. 
INVOLVED 

C-209 1 

C-210 1 

CR- 201 3 
CR-501 
CR-502 

CR-202 1 

E-201 1 

E-202 1 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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E-203 

E - 204 

E-205 

E-206 

E-207 

E-208 

E - 209 

F-201 

H-201 

J -201 

LAMP, GLOW: 105-125 v with 200,000 ex- Piiot 
ternal series resistor, l/25 watt, starting lamp 
65 v AC; Bulb T-2 clear; 1-l/16" lg max 
o/a; unbased, 2 wire term 13/16" lg; parall-
el post filament, type W-11 electrodes, 3000 
hrs rated life; burn any position; neon gas 
filled. 
SHIELD, TUBE: steel, cadmium plated; Tube 
round, open top; bayonet action friction shield 
mtg; 0.950" diam x 1-15/16" h, with 
19/32" diam top hole; spring in can holds 
tube in socket. 

SHIELD, TUBE: same as E-204 Tube 
shield 

SHIELD, TUBE: steel, cadmium plated; Tube 
round, open top; bayonet action friction shield 
mtg; 13/16" diam x 1-3/8" h, with 15/32" 
diam top hole; spring in can holds tube 
in socket. 
PROD , TEST : used as probe for AF Test 
signal tracing; electrical , non-recti- prod 
fying ; consists of phenolic probe type 
housing with prod tip on one end and 
female connector on other end, contains 
1 fixed capacitor; 400 v DC max oper; 
3/4" diam x 4" lg o/a; marked to in-
dicate max oper voltage. 
PROD, TEST: used as probe for RF Test 
signal tracing; electrical, rectifying; prod 
consists of phenolic probe type housing 
with prod tip on one end and female con-
nector on other end, contains 3 fixed 
capacitors, 1 crystal rectifier and 1 fixed 
resistor ; 300 vDC max oper; 3/4" diam 
x 4" lg o/a; marked to indicate max 
oper voltage . 

KNOB : round; black bakelite; for l/4"diam Control 
shaft; with single 6-32 set screw; 3/8" h knob 
x 7/8" wd o/a including pointer ; straight 
knurl. 
FUSE, CARTRIDGE : 1 amp; same as Fuse 
F-101 
NUT, HEXAGON: brass , nickel plated; Nut 
45 deg chamfered corner on bearing 
surface ; 2-56 NC-2 thd ; 1/4" h o/a; 
3/16" across flats, 0.140" diam x 
0. 187" lg body. 

CONNECTOR, RECEPTACLE; 1 round Probe 
female contact; straight type; 1/4" diam contact 
x 32 thd x 3/4" 1 o/a excluding term; 
brass, silver plated; special collar mtg; 
polystyrene insert; RG-58/U cable size; 
p/o E-207 (Test Prod MX-933/U) ; re-
place E-207 in case of failure . 

N17-L-6806-120 CG 
(VG-11) (2Z5954) Type NE-2 

N 16-S-34576-6515 CMG 
(2Z8304.137) #16Gl2627 

SOS3 N16-S-34520-3849 CMG 
(2Z8304 . 146) #16Gll752 

MX-933/U N 17-P-84825-7076 CAOR 
(3F3711-267) H-2580 

MX-934/U N17-P-84877-4451 CAOR 
(3F3711-266) H-2560 

N16-K-700226-101 Harry 
(2Z5822-249) Davies 

Mold 
H1400 

N43-N-4743--520 CAOR 
(6L3102-56-3.1) H-2214 

CAOR 
H-2566 

• 

H-2285 E-203 

H-2297 E-204 
E-205 

H-2298 E-206 

H-2580 E-207 

H-2560 E-208 

H-2294 E-209 

H-2214 H-201 

H-2566 J-201 

1 

2 

l 

1 

1 

1 

2 

1 
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SYMBOL 
DESIG. 

J - 202 

J-203 

1- 204 

1- 205 

M-201 

P - 201 

P - 202 _ 

P - 203 

NAME OF PART AND 
DESCRIPTION 

CONNECTOR, RECEPTACLE: 1 round 
female contact; straight type; 1/4" diam 
x 32 thd x 3/4 1 o/a excluding term; brass 
silver plated; special collar mtg; poly-
styrene insert; RG-58/U cable size; p/o 
E - 208 (Test Prod MX-934/U); replace 
E - 208 in case of failure . 
CONNEC TOR, RECEPTACLE : 1 round 
female contact; s t raight type; 1/4"diam 
x 32 thd x 1/2" lg o/a excluding term; 
brass, silver plated, has flange on end 
and locknut for panel mtg; polystyrene in-
sert; cable opening 0. 195" OD 
CONNECTOR , RECEPTACLE: 1 round 
female cont act , phone t ip type; straight 
type; 1/4" diam x 32 thd body x 3/8" 
diam x 3/16" h head x 3/4" lg o/a ex-
eluding term; brass body, plastic head; 
panel mtg with nut and ins washer, 1/4" 
max panel thk; phospher-bronze contact; 
CONNECTOR, RECEPTACLE : same as 
1- 204 
*METER, ARBITRARY SCALE: de type, 
arbitrary scale; oval shape, phenolic case 
and clear plastic window; 0.748" wdx 
0.866" d x 1.187" lg o/a; 200 mlcroamp 
sensitivity full scale; 10 scale divisions; 
special assembly for replacement use on-
ly 
CONNECTOR, PLUG: 1 round male con-
tact; straight type; 5/16" diam, 7/8" l 
o/a; brass; silver polystyrene insert; for 
RG-58/U cable; 1/4" diam x 32 thd x5/16" 
diam coupling nut; p/o W-201 (RF Cable 
Assembly CG-570/U (3'0") replace W-201 
in case of failure . 
CONNECTOR, RECEPTACLE : same as 
P - 101. 
CONNECTOR, PLUG; same as P-201. 

TABLE 6-2, CONT'D 

' STANDARD 
NAVY 

JAN AND AND 
FUNCTION (NAVY (SIGNAL 

TYPE) CORPS) 
NO. STOCK 

NO. 

Probe contact 

Input contact N17-C-73107-7652 
(2Z3062-176) 

Phones cont act N17-C-73108-1959 
(2Z5531.4) 

Phones contact 

Output indicator N17-M-21873-2251 
(-22742) (3F872-28) 

Cable contact 

Power input 

Cable contact 

CON-
MFGR. TRACTOR 
AND DRAW-

MFGR' S lNG & 
DESIG- PART 

NATION NO. 

CAOR H-2562 
H-2562 

CARO H-2200 
MC-20 

CMH H-2286 
#1866 

CAOR H-2220 
H-2220 

IPC H-2436 
MC-120 

ALL 
SYMBOL QUAN. 

DESIG. EQUIP. 
INVOLVED 

J-202 l 

J -203 1 

J-204 2 
J-205 

M-201 1 

P-201 2 
P-203 

Q UAN. 
EQUIP. 
REPAIR 
PARTS 
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R-201 

R-202 

R-203 

R-204 

R-205 

R-206 

R-207 

R-208 

R-209 

R-210 

R-211 

R-212 

RESISTOR, FIXED: camp; 1 meg~ 10%; 
1/2 watt; F characteristic; 1/ 2" lg x 0. 150 
diam; insulated, salt water immersion 
resistant; two axial wire lead term; p/o 
E-208 (Test Prod MX-934/U) replace E - 208 
in case of failure. 
RESISTOR, VARIABLE: camp; 1 meg.! 
20%; 2 watts at 70 deg C, max oper temp 
120 deg C; 3 solder lug; metal case 1-1/16" 
diam x 9/16" d; enclosed case; round shaft; 
metal; 1/ 4" diam x 1/2" lg from mtg sur 
face; A taper ; ins contact arm; without off 
position; normal torque; without shaft lock-
ing device; bushing 1/4" lg x 3/8" diam x 
32 thd, non-turn device at 9 o'clock on 
17 /32" radius . 

. RESISTOR, FIXED: camp; 2.4 meg~ 5%; 
1/2 watt; F characteristic; 1/2" lg x 0.150 
diam; insulated, salt water immersion re-
sistant; two axial wire lead term. 
RESISTOR, FIXED: camp; 51,000 ohms 2.5%; 
1/2 watt; F characteristic; 1(2" lg x 0.150 
diam; insulated, salt water immersion re-
sistant; two axial wire lead term. 
RESISTOR, FIXED: camp; 1 meg.:!:. 10%; 
otherwise same as R-204. 
RESISTOR, FIXED: same as R-204 

RESISTOR, FIXED: camp; 1,000 ohm.:!:. 
10%; 1/2 watt; F characteristic; 1/2" lg 
x 0. 150 diam; insulated, salt water im-
mersion resistant; two axial wire lead 
term. 
RESISTOR, FIXED: camp; 100,000 ohms 
.:!:. 10%; otherwise the same as R-207. 
RESISTOR, FIXED: camp; 240,000ohms 
.:!:. 5%; otherwise the same as R-207 . 

RESISTOR, FIXED: same as R-207 . 

RESISTOR, FlXhD: same as R-207 . 

RESISTOR, FIXED: camp; 10,000ohms 
! 10%; otherwise the same as R-207 . 

Detector 
resistor 

Level adj. 
( -637296-K20) 

Feedback RC20BF245J 
resistor 

Plate RC20BF513J 
resistor 

Grid resistor RC20BF105K 

Plate 
resistor 
Cathode bias RC20BF102K 
resistor 

Voltage divider RC20BF104K 
resistor 
Grid resistor RC20BF244J 

Cathode resistor 

Instrument 
resistor 
.Filter resistor RC20BF103K 

CBZ H-1009-55 
Type EB 

N 16-R-88342-5230 CBZ H-2229 

(3Z7499-1.78) JA 1052 

N16-R-51073-431 CBZ H-1009-136 
(3RC 20BF245J) Type EB 

N16-R-50497-431 CBZ H-1009-102 
(3RC20BF513J) Type EB 

N 16-R-5097 5-811 CBZ H-1009-55 
(3RC20BF105K) Type EB 

Nl6-R-49922-811 CBZ H-1009-80 

(3RC20BF102K) Type EB 

N16·R-50633·811 CBZ H-1009-82 
(3RC20BF104K) Type EB 
N16-R-50722-431 CBZ H-1009-134 
(3RC 20BF244J) Type EB 

N 16-R-5028Ull1 CBZ H-1009-48 
(3RC20BF103K) Type EB 

R-201 l 

R-202 l 

R-203 1 

R-204 3 
R-206 
R-214 

R - 205 l 

R-207 3 
R-210 
R-211 

R-208 1 

R-209 1 

R-212 l 
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SYMBOL 
. DESIG. 

R-213 

R-214 

T-201 

V-201 

V-202 

. V-203 

W-201 

X-201 

X-202 

X-203 

NAME OF PART AND 
DESCRIPTION 

RESISTOR, FIXED: comp; 10,000 ohm~; 
.±. 10%; l watt; otherwise the same as R-207 

RESISTOR, FIXED: same as R-204. 

*TRANSFORMER, POWER: filament and 
plate type; 105-125 v, 50-1600 cycles; 2 
output windings; seed #1, 300 v at 3 ma 
CT; seed #2, 6.3 vat 0.9 amp; 750 v 
insulation; HS metal case; 2-l/2" h x 
1-13/16 " diam o/a excluding mtg ears; 
6 wire lead term on bottom; two l/8" 
diam holes on 2-l/8" mtg/c. 
TUBE, ELECTRON: RMA #12AX7; twin 
triode. 
TUBE, ELECTRON: RMA #12AX7; twin 
triode, same as V -201. 
TUBE,ELECTRON: RMA #6AL5; twin 
diode. 
CABLE ASS~MBL Y, RF: RG-58/U cable; 
34" lg excluding terminations; 36" lg o/a; 
modified IPC MC-10 connector used as 
terminations each end; has phenolic sleeve 
held in place by set screw on one end. 
SOCKET, TUBE: 9 contact miniature oval; 
one piece saddle mtg; two 1/8" diam holes 
on l-l/8" mtg/c; round mica body with 
shield base shell, oval saddle mtg. 0.940" 
diam x 25/32" h o/a excluding term; 
beryllium copper silver plated; unmarked 
without shock shield, with 0.160" diam 
center shield. 
SOCKET, TUBE: same as X-201. 

SOCKET, TUBE : 7 contact miniature; 
same as X-114 

TABLE 6-2, CONY'!) 

STANDARD 
NAVY 

JAN AND AND 
fUNCTION (NAVY (SIGNAL 

TYPE) CORPS) 
NO. STOCK 

NO. 

Filter RC30BF10SK N16-R-50283-231 
resistor (3RC30BF103K) 

Pilot light 
resistor 
Power N17-T-73621-3701 
transformer (-304850} (2Z9619-210} 

Amplifier 12AX7 N16-T-58241-60 
(2J12AX7) 

Amplifier 

Rectifier 6AL5 N16-T-56195 
(2J6AL5) 

Signal CG-570/U (3'0'~ N16·C-11943-8231 
tracer (1F430-570.36) 
input 
cable 

Socket N16-S-64063-6706 
for ( -491894) (2Z8679.18) 
V-201 

Socket 
for V-202 

Socket 
for V-203 

CON-MFGR. 
AND TRACTOR 

MFGR'S DRAW-
lNG& DESIG- PART NATION NO. 

CBZ H-1009-81 
Type GB 

CUT H-2199 
D-6687. 

H-2287 

H-2288 

CAOR H-2583 
H-2583 

CMG H-2296 
53Fl2875 

ALL 
SYMBOL QUAN. 
DESIG. EQUIP . 

INVOLVED 

R-213 1 

T-201 1 

V-201 2 
V-202 

V-203 1 

W-201 1 

X-201 2 
X-202 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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300 
to 

399 

1-301 

BT-301 

400 
to 
499 

CR-401 

M- 401 

M-402 

I ~ n 
f< 
s 
a 
p 
s 
0, 

u 
r 
B 
a• 

-e: 
i~ 

G 
S• 

G 
E 
1 
3 
2 
r 
b 
p 
d 
a 
ii 
ii 
1 
h 
1 
0, 

h 
ii 
B 
tJ 
n 
0 
f\ 
d 
p 
l\1 
a 
p 
c 
2 
p 
a1 
N. 
ii 
0' 

X 

S1 

5! 
a1 

ENERATOR. NOISE: A & 1/o /I.I.J -J,. .. Q.Ylll.l-

rovides random 
its for vibration 
lscillation; con-
·, battery , attenu-
ing; phenolic 
::: battery BA-58, 
1m 6. 109" lg 
/U when not in 
tor for output adj 

1ting type; non-
am x 1-1/8" lg 
:::; non-polar~ 
f Interference 
elite frame-
ce Interference 
1se of failure. 
tJattery BA-58; 
ll/32" lg X 

netallic case; 
C-BA-58; 4 
:not supplied 

'IY Voltage In-
AC and DC volt-

f probe tip when 
Jf 2 electrical 
stal rectifier and 
led in probe type 
g; meter reads 55-
C; 1" diam x 6" lg 
/U when not in use; 
, test lead plugs 

: : copper oxide 
lut 1.6 v, 5 rna 
ig X 0.52" Wd X 

Jle, 0. 128" diam; 
•pe, four 0.20" 
:age Indicator-
of failure . 
:::ALE: DC type; 
1se withM-402; 
1 lower half of 
•d x 0.866" diam; 
•; scale marked 
Voltage Indic-
case of failure . 
: type; assembled 
·401; plastic wind-
of case 2-1/8" lg 
1; 0.88 rna full 
narked VOLTS, 0, 
e Voltage Indic-

__ case of failure . 

23/ F16-G-59001-1001 ::ngnat ::source <JU- GiJf U \.;1\UJ:t 

(3F3835-23) H- 2500 

Signal source CAOR 
H-2516 

Electrical 
energy 
source 

Indicates AC or ID-265/U F 17-P-84881-7666 CAOR 
DC voltage (3F3711-265) H-2310 

Meter rectifier cv 
D-89367 

Indicate polarity CAOR 
H-234 1 

Indicate voltage CAOR 
H-2345 

2 H-~ o.JVU 

H-2516 I-301 

BT-301 
BT-601 
BT-901 

H-2310 

H-2329 CR-401 

H-23 44 M-401 

H-2345 M-402 
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SYMBOL 
DESIG. 

R-401 

500 
to 

599 

C-501 

CR-501 

CR-502 

M-501 

600 
to 

699 

NAME OF PART AND 
DESCRIPTION FUNCTION 

RESISTOR, FIXED: comp; 510,000 ohm+ Calibrating 
5%; 1/2 watt;F characteristic; 1/2" lg x resistor 
0.1 50 diam; insulated salt water immer-
sion resistant; two axial wire term; re-
pl::;.ce Voltage Indicator-Probe ID-265/U 
in case of failure. 
PROD, TEST: Army-Navy RF Indicator- RF field 
Probe; indicates presence of RF field; indicator 
consists of 1 electrical indicating meter, 
2 crystal rectifiers, and 1 fixed capaci-
tor assembled in probe type housing; 
phenolic housing; meter range 0-100 (ar-
bitrary scale); 1" diam x 6" lg o/a; fits 
in case CY -703/U when not in use; probe 
tip on one end. 
CAPACITOR, FIXED: ceramic; 51 mmf Coupling 
~ 10%; temp coef ~ 500 parts/million/ capacitor 
0 c ; 500 vdcw; 0.562" lg x 0. 250 diam; 

- axial wire leads, ceramic insulation; re-
place RF Indicator-Probe ID-263/U in 
case of failure . 
CRYSTAL UNIT, RECTIFYING: same as RF rectifier 
CR-201; replace RF Indicator-Probe ID-
263/U in case of failure . 
CRYSTAL UNIT, RECTIFYING: same RF rectifier 
as CR-201; replace RF Indicator-Probe 
'm-263/U in case of failure. 
METER, ARiHTRARY SCALE: DC type, Meter 
arbitrary scale; assembled in oval shape 
phenolic case with clear plastic window; 
0.748" wd x 0.866" d x 1.187" lg o/a; 
200 microamp sensitivity full scale; 10 
scale divisions; replace RF Indicator-
Probe ID-263/U in case of failure . 
PROD, TEST: Army-Navy Resistance Continuity 
Indicator-Probe; consists of 1 electri- tester 
cal indicating meter, 1 Sig C battery BA-
58 and 1 fixed resistor assembled in a 
probe type housing; phenolic housing; 
meter range 0-10K ohms; 1" diam x 6 
lg o/a; fits in case CY -703/U when not 
in use; probe tip on one end, test lead 
plugs into other. 

TABLE 6-2, CONT'D 

STANDARD 
NAVY MFGR. 

JAN AND AND AND 
(NAVY (SIGNAL MFGR'S 
TYPE) CORPS) DESIG-
NO. STOCK NATION 

NO. 

RC30BF514J CBZ type 
EB 

ID-263/U F 17-P-84881-7676 CAOR 
(3F3711-263) H-2360 

CC21SL510J CER 
Style K 

CAOR 
H-2383 

ID-264/U F17-P-84841-1831 CAOR 
(3F3711-264) H-2400 

CON-
TRACTOR ALL 
DRAW- SYMBOL 
lNG& DESIG. 
PART INVOLVED 
NO. 

H-1009-31 R-401 

H-2360 

H-1007 -12 C-501 

H-2383 

H-2400 

QUAN. 
QUAN. EQUIP. 
EQUIP. REPAIR 

PARTS 
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BT-601 

M-601 

R-601 

700 
to 

799 

R-701 

R-702 

R-703 

R-704 

R-705 

R-706 

R-707 

R-708 

R-709 

R-710 

BATTEH.Y, DRY: same as BT- 301 Electrical 
energy 
source 

METER, AMMETER: DC type; assem- Indicate 
bled in oval shaped phenolic case with resistance 
plastic window, 0.748" wd x 0.866" d 
x 1.156'' lg o/a; 1.48 masensitivity 
full scale; scale marked OHMS, 10,000 
to 0; replace Resistance Indicator-Probe 
ID-264/U in case of failure. 
RESISTOR, FIXED: comp; 1000 ohm:+:. 5%; Calibrating 
1/2 watt; F characteristic; 1/2" lgx 0.150 resistor 
diam; insulated, salt-water- immersion re-
sistant; two axial wire term; replace Res is-
tance Indicator- Probe ID- 264/U in case of 
failure. 
RESISTOR, DECADE: 10 meg in steps Decade TS-672/U 
Gf 1.0 ohms; accuracy + 5%; phenolic 
case, 4-3/4" lg x 4-3;8" wd x 23/32" 

resistor 

h o/a; plug in adj; jack terminals. 
*RESISTOR, FIXED: WW; 1 ohm.:!: 5%; Resistor 
2 watts at 82 deg C max oper temp; 
13/32" diam x 3/4" lg o/a; paper tube 

( -637275- 5) 

anti-fungus lacquer coating, resistant 
to humidity; 2 axial wire leads; mts by 
wire leads. , 

*RESISTOR, FIXED: 2 ohms:+:_ 5%; 2 Resistor 
watts; same as R-701 except for value. ( -637276-5) 
*RESISTOR, FIXED: 3 ohms:!:. 5%; 2 Resistor 
watts; same as R-701 except for value. (-637277-5) 
*RESISTOR, FIXED: 6 ohms:!:. 5%; 2 Resistor 
watts; same as R-701 except for value. ( -637278- 5) 
RESISTOR, FIXED: comp; 10 ohms.:!: 5%; Resistor RC40BF100J 
2 watts; temp characteristic F; 0.320 diam 
x 0.71 9" lg, max; insulated, humidity and 
salt-water-immersion resistant; 2 axial 
wire leads; use only A-B type HB due to 
equip design. 
RESISTOR, FIXED: 20 ohms!. 5%; 2 watts; Resistor RC40BF200J 
same as R-705 except for value. 
RESISTOR, FIXED: 30 ohms:!:. 5%; 2 watts; Resistor RC40BF300J 
same as R-705 except for value. 
RESISTOR, FIXED: comp; 60 ohms:!:. 5%;: 
2 watts; temp characteristic F; 0.320"diam 

Resistor RC40BF600J 

x 0. 719" lg, max; insulated, humidii.y and 
salt-water-immersion resistant; 2 axial 
wire leads; non RMA value; use only A-B 
type HB due to equip design. 

RESISTOR, FIXED: 100 ohms + 5%; 2 watts; Resistor RC40BF101J 
same as R-705 except for value. 

RESISTOrt, FIXED: 200 ohms:+:_ 5%; 2 Resistor RC40BF201J 
watts; same as R-705 except for val-
ue . 

CAOR 
H-2421 

CBZ 
Type EB 

F 16-R-44647-9999 CAOR 
(3F4325-672) H-2491 

N 16-R-68273-3591 CATE 
(3Z5991-102) type ALA-

5/8 

N16-R-68282-2431 CATE type 
(3Z5992-73) ALA-5/8 
N16-R-68287-7 331 CATE type 
(3Z5993 - 59) ALA-5/8 
N 16-R-68302-2071 CATEtype 
(3Z5996-39) ALA-5/8 
N16-R-49238-121 CBZtype 
(3Z6001-125) HB 1005 

N16-R-49310-121 CBZtype 
(3Z6002-74) HB 2005 
N16-R-49355-121 CBZtype 
(3Z6003-64) HB 3005 
N16-R-49472-121 CBZ type 
(3Z6006-39) HB 6005 

IN16-R-49580-121 CBZtype 
(3Z6010-217) HB-1015 

N16-R-49652-121 CBZtype 
(3Z6020-257) HB-2015 

H-2421 M- 601 

H-1009-31 R-601 

H-2491 

H-1220-3 R-701 

H-1220-4 R-702 

H-1220-5 R-703 

H-1220-6 R-704 

H-1009-110 R-705 

H-1009-111 R-706 

H-1009-112 R-707 

H-1009-113 R-708 

H-1009-114 R-709 

H-1009-115 R-710 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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SYMBOL 
DESIG. 

R-711 

R-712 

R-713 

R-714 

R-715 

R-716 

R-717 

R-718 

R-719 

R-720 

R-721 

R-722 

R-723 

R-724 

R-725 

R-726 

R-727 

R-728 

NAME OF PART AND 
DESCRIPTION 

FUNCTION 

. 
RESISTOR, FIXED: 300 ohms.:!: 5%; Resistor 
2 watts; same as R-705 except for val-
ue. 
RESISTOR, FIXED: 600 ohms ::!:. 5%; 2 Resistor 
watts; same as R-708 except for value. 
RESISTOR, FIXED: 1000 ohms.:!: 5%; 2 Resistor 
watts; same as R-705 except for value. 
RESISTOR, FIXED: 2000 ohms .:!: 5%; 2 Resistor 
watts; same as R-705 except for value. 
RESISTOR, FIXED: 3000 ohms.:!: 5%; 2 Resistor 
watts; same as R-705 except for value. 
RESISTOR, FIXED: 6000 ohms ::!:. 5%; 2 Resistor 
watts; same as R-708 except for value. 
RESISTOR, FIXED: 10,000 ohms.:!: 5%; 2 Resistor 
watts; same as R-705 except for value. 
RESISTOR, FIXED: 20 ,000 ohms::!:. 5%; 2 Resistor 
watts ; same as R-705 except for value. 
RESISTOR, FIXED: 30,000 ohms .:!: 5%; 2 Resistor 
watts; same as R-705 except for+ value. 
RESISTOR, FIXED: 60,000 ohms- 5%; Resistor 
2 watts ; same as R-708 except for val-
ue. 
RESISTOR, FIXED: 100,000 ohms::!:. 5%; Resistor 
2 watts; same as R-705 except for value, 
RESISTOR, FIXED: 200,000 ohms::!:. 5%; 2 Resistor 
watts; same as R-705 except for value . 
RESISTOR, FIXED: 300,000 ohms::!:. 5%; Resistor 
2 watts; same as R-705 except for value. 
RESISTOR, FIXED: 600 ,000 ohms::!:. 5%; Resistor 
2 watts; same as R-708 except for value. 
RESISTOR, FIXED : 1 meg.:!: 5%; 2 watts; Resistor 
same as R-705 except for value. 
RESISTOR, FIXED: 2 meg.:!: 5%; 2 watts; Resistor 
same as R-705 except for value. 

· RESISTOR, FIXED: 3 meg .:!: 5%; Resistor 
2 watts; same as R-705 except for value. 
RESISTOR, FIXED: 6 meg.:!:. 5%; 2 Resistor 
watts; same as R-708 exceptfor value. 

TABLE 6-2, CONT'D 

STANDARD 
NAVY 

JAN AND AND 
(NAVY (SIGNAL 
TYPE) CORPS) 
NO. STOCK 

NO • 

RC40BF301J N16-R-49697-121 
(3Z6030-128) 

RC40BF601J N16-R-49814-121 
(3Z6060-93) 

RC40BF102J N16-R-49922-121 
(3Z6100-252) 

RC40BF202J N16-R-49994-126 
{3Z6200-193) 

RC40BF302J N16-R-50048-126 
(3Z6300-204) 

RC40BF602J N16-R-50174-121 
(3Z6560-79) 

RC40BF103J N16-R-50282-121 

RC40BF203J 
(3Z6610-302) 
N 16-R-50363-121 
(3Z6620-178) 

RC40BF303J N16-R-50408-121 
(3Z6630-104) 

RC40BF603J N16-R-50525-121 
( 3Z6660-46) 

RC40BF104J N16-R-50633-121 
{3Z6700-180) 

RC40BF204J N 16-R-50705-121 
(3 Z6720-64) 

RC40BF304J N16-R-50750-121 
(3Z6730-46) 

RC40BF604J N16-R-50867-121 
(3Z6760-14) 

RC40BF105J N16-R-50975-131 
(3Z6801-107) 

RC40BF205J N16-R-51047-121 
(3Z6802-57) 

RC40BF305J N16-R-51101-126 
(3Z6803-27) 

RC40BF605J N16-R-51218-126 
(3Z6806-11) 

CON-MFGR. TRACTOR AND DRAW-MFGR'S lNG & DESIG- PART 
NATION NO. 

CBZ type H-1009-116 
HB 3015 

CBZ type H-1009-117 
HB 6015 
CBZ type H-1009-118 
HB 1025 
CBZ type H-1009-119 
HB 2025 
CBZ type H-1009-120 
HB 3025 
CBZ type H-1009-121 
HB 6025 
CBZ type H-1009-122 
HB 1035 
CBZ type H-1009-123 
HB 2035 
CBZ type H-1009-124 
HB 3035 
CBZ type H-1009-125 
HB 6035 

CBZ type · H-1009-126 
HB 1045 
CBZ type H-1009-127 
HB 2045 
CBZ type H-1009-128 
HB 3045 
CBZ type H-1009-129 
HB 6045 
CBZ type H-1009-130 
HB 1055 
CBZ type H~1009-131 
HB2055 
CBZ type H-1009-132 
HB 3055 
CBZ type H-1009-133 
HB 6055 

ALL 
SYMBOL QUAN. 

DESIG. EQUIP. 
INVOLVED 

R-711 1 

R-712 1 

R-713 1 

R-714 1 

R-715 1 

R-716 1 

R-717 1 

R-718 1 

R-719 1 

R-720 1 

R-721 1 

-
R-722 1 

R-723 1 

R-724 1 

R-725 1 

R-726 1 

R-727 1 

R-728 1 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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C-801 

C- 802 

C-803 

C-804 

C-805 

C-806 

C-807 

CAPACITOR, DECADE: consists of Decade test 
one 100 mmf mica capacitor JAN type capacitor 
CM20A101K, one 300 mmf mica capa-
citor JAN type CM20A301K, one each of 
following Dubilier type TMC 600 vdcw 
capacitors, 1000 mmf ~ 10%, 3000 mmf 
.: 10%, .01 mf ~ 10%, .02 mf:!:.. 10%, .1 mf 
.:!: 10%, .25 mf.!: 10%, and two 20/4 mf 
- 0 + 75% 450 vdcw electrolytic capa-
citor Dubilier part BRD-3616, all items 
mounted in common phenolic housing, 
mica and paper capacitors individually 
terminated in jacks, electrolytic capa-
citors terminated in jacks with common 
negative; 4-3/8" wd x 4-3/4" lg x 1-9/32" 
h o/a; fits in case CY -703/U when not in 
use. 
CAPACITOR, FIXED: mica; 100 mmf Capacitor 
.:!. 10%; 500 vdcw; 51/64 lg x 15/32" wd 
x 7 /32" h; molded bakelite case; 2 
axial wire leads, 1-1/8" lg, #20 AWG. 
CAPACITOR, FIXED : mica; 300 mmf ~ Capacitor 
5%; 500 vdcw; 51/64 lg x 15/32" wd x 
7 /32" h; molded bakelite case; 2 axial 
wire leads, 1-1/8" lg. #20 AWG. 
CAP ACITOR, F IXED: paper ; single sec- . Capacitor 
tion; 1000 mmf ~ 10%; 600 vdcw; HS metal 
case w/ vinyl sleeve; 1-3/16" lg x 1/2" 
diam; mineral oil impr and filled; 2 axial 
wire leads, 2-1/2" lg; no inter nal ground 
connection. 
CAPACITOR, FIXED: paper; 1 section; 
3000 mmf :!:.. 10%; 600 vdcw; HS metal case 

Capacitor 

w/ vinyl sleeve; 1-3/16" lg x 1/2" diam; 
mineral oil impregnated and filled; 2 axial 
wir e leads, 2-1/2" lg; no internal ground 
connection. · 
CAPACITOR, FIXED: paper ; 1 section; Capacitor 
10,000 mmf ~ 10%; 600 vdcw; HS metal c ase 
w/ vinyl sleeve; 1-3/16" lg x 1/2" diam; 
mineral oil impregnated and filled; 2 axial 
wir e leads, 2-1/2" lg; no internalground 
connection. 
CAPACITOR, FIXED: paper ; 1 section; Capacitor 
20,000 mmf:!: 10%; 600 vdcw; HS metal 
case w/ vinyl sleeve; 1-3/16" lg x 1/2''; 
diam; mineral oil impreganted and filled ; 
2 axiat"wire leads, 2-1/8" lg; no internal 
ground connection. 
CAPACITOR, FIXED: paper ; 1 section; Capacitor 

100,000 mmf .:t:. 10%; 600 vdcw; HS metal 
case w/ vinyl sleeve; 1-7/8" lg x 13/16" 
dia m; mineral oil impregnated and filled ; 
2 axial wire leads, 2-1/ 4" lg; no internal 
ground connection. 

TS-671/U F 16-C-55176-1417 CAOR 
(3F4325-671) H-2490 

CM20A101K N16-C-28558-1671 CAW type 
(3K2010111) 1469 

CM20A3011 N 16-C -29660-8991 CAW type 
(3K2030112) 1469 

N 16-C-39696·9549 CD TMC-
( - 484935-10) (3DA1-219) 6D1-4P 

CP26A1-F302K N16·C-40456-9539 CD TMC-
(3DA3-119) 6D3-4P 

CP26A1-F103K 16-C-42736-9559 CD TMC-
. (3DA10-425) 6S1-4P 

N16-C-43116-9529 CD TMC-
(-482727-10) (3DA20-205) 6S2-4P 

N16·C-45777-3381 CD TMC-
( -484937 -10) (3DA100-830) 6P1-4P 

H-2490 

H-1080-9 C-801 

H-1080-8 C - 802 

H-1007- 19 C-803 

H- 1007-18 C - 804 

H- 1007-17 C-805 

H- 1007-16 C-806 

H-1007-15 C - 807 
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SYMBOL 
DES I G. 

C-808 

C-809 

C-809A 

C-809B 

C-810 

C-810A 

C-810B 

A-901 

A-902 

E-901 

NAME OF PART AND 
DESCRIPTION 

CAPACITOR, FIXED: paper; 1 section; 
250,000 mmf ~ 10%; 600 vdcw; HS metal 
case w/ vinyl sleeve; 1-7/8" lg x 15/16" 
diam; mineral oil impregnated and filled; 
2 axial wire leads, 2-1/4" lg; no internal 
ground connection. 
CAPACITOR, FIXED: electrolytic; 2 sec-

tion; 20/4 mf - 0 + 75%; 450 vdcw; - 40 
deg C to 65 deg C;-2-9/16" lg x 15/16" 
diam o/a; HS metal case w/ vinyl sleeve; 
2 axial wire leads on one end, 1 axial wire 
lead on other end; 3" lg; negative terminal 
grounded internally . 
CAPACITOR, FIXED: electrolytic; 20 mf; 
p/o C - 809. 
CAPACITOR, FIXED : electrolytic; 4 mf; 
p/o C-809. 

CAPACITOR, FIXED: electrolytic; 20/4 
mf ; same as C-809. 

CAPACITOR, FIXED : electrolytic; 20 mf; 
p/o C-810. 

CAPACITOR , FIXED: electrolytic; 4 mf; 
p/o C-810. 

CASE : holds spare batteries and bulbs, 
wire and solder; molded vinylite ; holds 4 
J AN type BA-58 batteries (not supplied), 
2 flashlight bulbs (E-904), 10' hook up 
wire and 12" solder; 1-13/16" wd x 4-1/4" 
lg x 1- 1/16" h o/a; has compartments for 
batteries and bulbs and winding space for 
wire and solder; retainer wires hold bat-
teries and bulbs in place. 
CASE: accessory storage; aluminum, anod-
izedfinish; less contents; 31/32"d x4-1/4" 
wei x 5-23/32" lg o/a; no compartments or 
partitions; separable cover. 
*CONNECTOR, ADAPTER: male one end, 
female other end; 1 male pin, 1 female soc-
ket; straight type; adapts banana plug to 
phone tip jack; midget banana plug size; 
1/4" rli:lm x 1" Jp- o/a: nhenolic bodv.black. 

TABLE 6-2, CONT'D 

STANDARD 
NAVY 

JAN AND AND 
FUNCTION (NAVY (SIGNAL 

TYPE) CORPS) 
NO. STOCK 

NO. 

Capacitor Nl6·C-40357-3366 
( -484938-10) (3DA250-437) 

Capacitor N 16-C-21439-5350 
(-484939) (3DB20-116) 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Case N16·C-170001-103 

- (2Z1800.98) 

Case 
N 16-C-170001-102 
(2Z1800.100) 

Adapts banana :N 17-C-67988-1282 
plug to phone tip (-491897) (2Z307-75) 
jack. 

MFGR. CON-

AND TRACTOR 

MFGR'S DRAW-

DESIG- lNG& 

NATION PART 
NO. 

CD TMC- H-1007 -14 
6P25-4P 

CD BRD- H-2484 
10030 

CAOR H-2352 
H-2352 

CAOR H-2136 
H-2136 

CAOR H-2434 
H-2434 

ALL 
SYMBOL QUAN. 

DESIG. EQUIP. 
INVOLVED 

C-808 1 

C-809 2 
C-810 

1 

1 

E-901 4 
. 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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z E-902 CLIP: alligator one end, insulated Clip N17-C-802609-101 CXAD H-2289 E-902 3 
Ill 

)> phone tip jack other end; alligator (2Z2708.28) #525B 
,... 
iii ,... 

clip steel, cadmium finish; 13/32"wd -1 
Ill 

clip end x 7/16" diam jack end x 2-
3/4" lg o/a; phenolic insulation; 3/8" 
max jaw opening. 

E-903 I TERMINAL, LUG: spade type on one end, 

I 
Lug 

I I N17-C-67992-46851CXAD I H-2265 I E-903 I 2 
phenolic insulated phone tip, jack other (3Z12073-18.1) #525B-879 
end; spade end, steel cadmium finish; 1/2" 
wd x 1/32'" thk spade end, 7/16" diam 
jack end, x 2-1/16" lg o/a. 

E-904 I LAMP, INCANDESCENT: 2. 2 V, o.25 

I Bulb for 0-90~ 117-L-6301 ICG #222 I H-2225 I E-904 
amp; bulb TL-3 clear; 15/16'' lg o/a (6Z6802.2) 
max; min screw base; C-6 fil, white 
bead; burn any position; lens type bulb. 

H-901 I SCREWDRIVER: straight; for slotted I Screwdriver I I N41-S-1101-1050 I Park Metal- I H-2230 I H-901 
drive; 4" lg blade; 7 -11/16" lg o/a; (6R15626) ware R-3164 
3/16" diam round shank; 3/16" wd x 
1/32" thk bit; amberyl handle. 

H-902 I SCREWDRIVER: straight; for slotted Screwdriver N41-S-1099-20 ParkMetal- 1 H-2231 I H-902 I 1 
drive; 1-7/8" lg blade; 4" lg o/a; 3/32" (6R15194) ware R-3322 
diam round shank; 3/32" wd x 0.020" z thk bit; amberyl handle. )>)> 

H-903 I SCREWDRIVER: straight; combination Screwdriver N41-S-1064-5000 Park Metal- H-2232 H-903 1 z~ 
slotted drive blade 1-9/16" lg and (6R15195) ware CS-2 -x 
Phillips drive blade 1-7/8" lg; 3-7/8" 

c:-
.,"II 

lg o/a; 1/4" diam round shank, each 3:"' 
o o() 

blade; 1/4" wd x 3/64" thk bit slot drive , w:: 
#2 P hillips drive; amberyl handle; blades "" o-
reversible in handle. 

H-904 I WRENCH: Allen Key, 0.050" across flats; Wrench N41-W-2444-25 CAYT .050 I H-2233 I H-904 
9/16" x 1-7/8" o/a; alloy steel, blued; (6R55499.2) Allen Key, 
right angle; for #4 Allen set screw. Short Arm 

H-905 I WRENCH: Allen key; 1/16" across flats; Wrench N41-W-2445-25 CAYT 1/ 16! H-2234 I H-905 
13/16" x 1- 7/8" o/a; alloy steel, blued; (6R57 400-6) Allen Key, 
right angle; for #5 or #6 Allen set screw. Short Arm 

H-906 I WRENCH: Allen key; 5/64" across flats; Wrench N41-W-2446-25 CAYT 5/641 H-2235 I H-906 
7 /8" x 2-1/8" o/a; alloy steel, blued; right (6R57400) Allen Key, 
angle; .for #8 Allen set screw. Short Arm 

H-907 I WRENCH: Allen key; 3/32" across flats; Wrench N41-W-2449-25 CAYT 3/321 H-2236 I H-907 
3/4" x 2-1/16" o/a; alloy steel, blued, (6R55496 . 1) Allen Key 
right angle; for #10 Allen set screw. Short Arm 

H-908 I WRENCH: Allen key; 1/8" across flats; Wrench N41-W-2450-25 CAYT 1/8 I H-2237 I H-908 
1" x 2-3/4" o/a; alloy steel, blued; right (6R55075-3) Allen Key, 
angle; for 1/4" Allen set screw. Short Arm 

H-909 I WRENCH : Allen key; 5/32" across flats; Wrench N41-W-2451-25 CAYT 5/32 H-2238 H-909 1 m 
1-1/4" x 3-1/8" o/a; alloy steel, blued; (6R57 400-10. 3) Allen Key, I 

right angle; for 5/16" Allen set screw. Short Arm 
o() 
0 

H-910 SOCKET SET, WRENCH: socket; 8 items Wrench N41-W-2965-500 
....,., 

Snap-On H-2246 H-9 10 1 Ia o- all sockets 1/4" sq. drive, hex opening I (6R24330-1) 
TM-6 to x o· 

I 3/16"' 7/32"' 1/4"' 9/32"' 5/16"' 11/32"' TM-14 I :I 
3/8" and 7/16"; tool steel, nickel plated. o() 

~ c;o-. -
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SYMBOL 
DESIG. 

H-911 
I 

H-912 

H-913 

· H-914 

H-915 
: 

H-916 

H-917 

H-918 

H-919 

H-920 

H-921 

H-922 

NAME OF PART AND 
DESCRIPTION 

·HANDLE : socket wrench; steel shank, 
amberyl grip; 7/8" diam x 5-3/4" lg o/a; 
1/4" sq drive on 2" lg shank set in 7/8" 
diam grip; fluted grip; push-on installation. 

PLIERS: chain nose; without cutters; 4-
1/4" lg o/a; alloy steel, polished head, 
blued handles. 

PLIERS: diagonal cutting; with cutters; 
4-17/32" lg o/a; alloy steel,polishedhead. 

PULLER, FUSE: fibre; 3/4" wd x 1/2" 
thk x 4-31/32" lg o/a; for fuses 1/4" 
diam to 5/8" diam. 

TWEEZERS: steel, nickel plated; 1/2" 
wd x 6-1/8" lg o/a; blunt point; insulated 
with vinyl plastic , except tips. 

EXTRACTOR, LAMP:. rubber, black, 
1/2" diam small end x 7 /8" diam large 
end x 3" lg o/a. 

TOOL : bakelite; 5/16" diam x 4-3/4" 
o/a; 1/8" wd x 3/64" thk steel screw-
driver bit on one end, 1/8" diam x 3/4" 
lg brass plug in· other end; incorporates 
both magnetic and non-magnetic metal ends 
for alignment and general tuning purposes. 

HOLDER, TEST LEAD: used as holder and 
winding rack for cords and test leads con-
tained in Test-Tool Set AN/USM-3; alumin-
urn; anodized finish; 1-1/8" wd x 4-23/32" 
lg x 5-1/2" h o/a. 

HANDLE : soldering iron: phenolic; 1" 
diam x 5" lg o/a, 60" lg o/a including power 
cord; attached POSJ power cord terminated 
with Belden H-1250 plug; used with soldering 
iron tips, H-920 and H-921. 
TIP, SOLDERING IRON: electric, 20 watts; 

5/8" diam x 2-15/16" lg o/a; 117 V; 1/8" 
diam chisel tip; less handle; used with handle 
H-919. 
TIP, SOLDERING IRON: electric, 20 watts; 

5/8" diam x 2-15/16" lg o/a; 117 V; 1/8" 
diam round tip; less handl.e; used with handle 
H-919. 
HOLDER, TOOL: steel, nickel plated; 

tube with slotted ends to hold soldering 
iron tips; ll/16" diam x 4-5/8" lg o/a. 

TABLE 6-2, CONT'D 

STANDARD 
NAVY 

JAN AND AND 
FUNCTION (NAVY {SIGNAL 

TYPE) CORPS) 
NO. STOCK 

NO. 

Handle for N16-H-150001-101 
socket set (6Q51205- 5) 

Pliers N41-P-J.909-82 
(6R4710-4.4) 

Cutting pliers N41-P-1711-1040 
(6R4730-4.5) 

Fuse pulling N17-P-91801-1001 
(6R7382-4) 

Tweezers N 41-T -4229-500 
(6R46206 .2) 

Remove lamps N17-E-850271-101 
from sockets (6Q36920-5) 

Align circuits N16-T-751655-847 
(6R38476-2) 

Holder N17-R-150048-571 
(6Z5250) 

Soldering iron N17-H-150001-102 
(6Q51185-5.2) 

Soldering iron N41-T-2325-40 
tip (6R36764-2) 

Soldering iron N41-T-2325-175 
tip. - (6R36764·3) 

Holder N17-H-78201-1001 
(6Q52188-1) 

CON-. MFGR. TRACTOR AND DRAW-MFGR'S lNG& DESIG- PART NATION 
NO. 

Snap-on H-2247 
TM-4X 

Uticatools H-2248 
#22-4 

Uticatools H-2249 
#4 1-4 
Trico Fuse H-2254 
"Midget 
Size'' 
CZY H-2255 
A-1120 

CAYZ H-2256 
L-73 

CAOR H-2257 
H-2257 

CAOR H-2306 
H-2306 

Ungar #776~ H-2251 
Handlecord 
Set 

Ungar H-2252 
#538X 

·.Ungar H-2253 
#537X 

CAOR H-2137 
H-2137 

ALL 
SYMBOL QUAN. 

DESIG. EQUIP. 
INVOLVED 

H-911 1 

H-912 1 

H-913 1 

H-914 1 

H-915 l 

H-916 1 

H-917 1 

H-918 1 

H-919 1 

H-920 1 

H-921 1 

H-922 1 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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HT-901 

I-901 

N-901 

0-901 

0-902 

0-903 

0-904 

0-905 

W-901 

W-902 

RECEIVER, TELEPHONE : phenolic; 5000 
ohms impedance; 2-l/32" diam x 7/8" h 
o/a; incorporates special headband fast-
ening feature. 

LIGHT, TEST: prod type with flexible 
leads; plastic case; 60-500 v AC and 
90-500 v DC, 200 K built-in resistor; 
5" lg leads terminated in insulated test 
prods l/4" diam x 1- l/8" lg, 7/16" diam 
x 7-3/4" lg o/a. 

BOOK, REFERENCE: Technician's Hand-
book for Test-Tool Set AN/USM-3; 
5-l/4" X 8" . 

FLASHLIGHT: tubular brass case, 
nickel plated; push-button switch, lock-
ing; 5/8" diam 5-9/16" lg o/a; requires 
2 Sig C batteries BA-58 (same as BT-
301); bulb (E-904), 2. 2 v, 0. 25 amp; less 
batteries; prefocused; bulb end incor -
porates threads for attachment of exten-
sion 0- 902 . 
ROD, EXTENSION: u/wflasblight0-901; 
lucite rod with nickel plated br:lss fe:::-rule 
and threaded aluminum insert; 21/32" diam 
ferrule , 3/8" diam rodx 6 ·-7 /8" lg u/a. 
MIRROR: glass in phenolic 1rame 1-l/32-, 

diam incl frame non-magnify'.ng, with 
hinged split collar to fit flashlight exten-
sion 0 -902; l-l/32" wd x 5/8" h x l-13/16" 
lg o/a. 
ROD, EXTENSION: used to extend prod 

tips of various items of Test-Tool Set 
AN/USM-3; consists of phenolic tube with 
stainless steel core, prod tip one end, fe-
male connector other end, plastic cap 
provided for prod tip when required in use; 
l/4" diam x 5-5/16" lg o/a. 

HEADBAND: u/w Navy Type CTE-491898 
Telephone Receiver ; beryhum copper, 
black nickel finish; consists of 2 metal 
strips fastened together and formed to fit 
head when opened; 2-5 /16 " diam x 11/16" 
h o/a when coiled for storage. 
*CABLE ASSEMBLY, POWER: type POSJ 
cable; 2 conductors, #18 AWG, stranded 
41 x 34; 300 v working; 57" lg approx ex-
eluding terminations, Belden male plug 
H-1250 one end, Belden female plug H-1166 
other end. 

LEAD, ELECTRICAL: #20 AWG stranded 
tinned copper; 10 #30 AWG strands; red 
vinylite ins; 600 v working; 30" lg, exclud-
ing terminations; ICA part 387R one end, 
Radio Freq Labs insulated banana plug 
assm H-2593 other end. 

Telephone 
receiver 

Test light 

Reference 
data 

Flashlight 

Extension vf 
flashlight 

Mirror 

Extend prod 
tips 

Headband for 
telephone 
receiver 

Power cable 
for Tube 

Tester 
TV-4/U and 
Signal Tracer 
TS-673/U 
Electrical 
lead 

N 17-R-43438-860 1 C TE 
(-491898) (2B2125-4) TH 37A1 

N17-L-78719-7305 CLF 
(2Z5991-109) #201008 

"Tattlelite" 

N16-B-670001-102 CAOR 
(6D6998-27) H-2597 

N17-F-13468-850 CZY p/o 
(6Z3996.19) A-1119 

I 
I 
I 

N 17-R-68000 l-1 02 CZY p/o 
(6Z6924- 10) A-1119 

N 17-M-250354-941 CZY p/o 

(6Z7085) A- 1119 

N17-R-680001-101 CAOR 
(3F3798-10) H-2239 

N17-H46173-4801 CAOR 

(-491901) (2B742) H- 2271 

N 17-C-48219-3251 CQG CS-

(- 62472) (3E7350.1-57) 6034 

N17-L-62826-2101 CAOR 
( -491899) (3E7998. 30. 1) H-2430 

H-2269 

H-2263 I-901 

H-2597 N-901 

E-2261 0-901 

n-2262 0-902 
' 

H-2264 0-903 

H-2239 0-904 

H-2271 0-905 

H-2290 W-901 

H-2430 W-902 

1 
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SYMBOL 
DES I G. 

W-903 

W-904 

A-1001 

0-1001 

0-1002 

0-1003 

NAME OF PART AND 
DESCRIPTION 

LEAD, ELECTRICAL: #20 AWG stranded 
tinned copper; 10 #3 0 AWG' strands; black 
vinylite ins; 600 v working; 30" lg, ex-
eluding terminations ; ICA part 387B one 
end, Radio Frequency Labs insulated 
banana plug , assm H- 2593 other end. 
LEAD, ELECTRICAL: #2 0 AWG stranded 
tinned copper; 10 # 30 AWG strands; black 
vinylite ins ; 600 v working; 8" lg excluding 
termination; Radio Freq Labs male and fe-
male contact connector assem H-2593 on 
each end. 

CASE : aluminum, grey finish; empty; 
10-l/2" lg x 9-7/8" wd x 7" h o/a; 
l hinged handle on front; 2 D rings on 
sides. 
FASTNER, LATCH: steel, cadmium 
plated; 7/8"wd x 2-3/8" lg x l/2" h 
o/a; two 9/64" diam mtg holes on 
7/16" ctrs (latch), two l/8" diam holes 
on 17/32" ctrs (catch). 

*GASKET: neoprene, grey; one piece 
molded circle approx, 11-3/4" diam oval 
cross-section l/4"wd x 7/16" h; has 
slot to fit case edge. 
*HOLDER, TOOL: vinylite; bottom tray 
and cover with cavities to hold tools; 
9-1/4" lg x 9-l/4"; wd x 1-l/32" h o/a; 
cover fastens in place by snap-slides . 

TABLE 6-2, CONT'D 

STANDARD 
NAVY 

JAN AND AND 
FUNCTION (NAVY (S IGNAL 

TYPE) CORPS) 
NO. STOCK 

NO. 

Electrical 17-L-62826-2201 
lead (-491899-A) (3E7998- 30) 

Patch cord N17-L-6266B·6801 
(-491895) (3E7998-8. 1) 

Carrying case CY-703/U N 16·C-170001-104 
for Test-Tool (2Z1800.99) 
Set AN/USM-3 

Case fasteners N17-L-150001- 104 
(6Z3810-90) 

Case seal N17-G-151779-551 
(2Z4867.570) 

Tool holder CY-704/U N17-H-78201-1002 
(6Q52184) 

CON-MFGR. 
AND TRACTOR 

MFGR'S DRAW-
DESIG- lNG& 

NATION PART 
NO. 

CAOR H-2432 
H-2432 

CAOR H-2594 
H-2594 

CAOR H-2149 
H-2149 

Corbin H-2171 
Cabinet 
#15797C 

CAOR H-2179 
H-2179 

CAOR H-2307 
H-2307 

ALL 
SYMBOL QUAN. 
DESIG. EQUIP. 

INVOLVED 

W-903 2 

W-904 12 

A-1001 1 

0 -1001 2 

0-1002 1 

0-1003 1 

QUAN. 
EQUIP. 
REPAIR 
PARTS 
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JAN (OR AWS) 
DESIGNATION 

RC20BF204J 
RC20BF514J 
S0 10M 
VG-11 
SOS3 
RC20BF245J 
RC20BF513J 
RC20BF105K 
RC20BF102K 
RC 20BF104K 
RC 20BF 244J 
RC 20BF103K 
RC30B F 103K 
12AX7 
6AL5 
RC30BF514J 
CC 21SL510J 
RC40BF100J 
RC40BF 200J 
RC40BF300J 
RC40BF600J 
RC40BF101J 
RC40BF20 U 
RC40BF301J 
RC40BF60U 
RC 40BF102J 
RC40BF202J 
RC40BF302J 
RC40BF602J 
RC 40BF103J 
RC40BF203J 
RC40BF303J 
RC40B F603J 
RC 40BF104J 
RC40BF204J 
RC40BF304J 
RC40BF604J 
RC40BF105J 
RC40BF205J 
RC40BF305J 
RC40BF605J 
CM20A101K 
CM20A301J 
CP26A1- F302K 
CP26A1-F103K 

KEY 
SYMBOL 

R-118 
R- 119 
X-114 
E-203 
.E-206. 
R-203 
R- 204 
R-205 
R-207 
R - 208 
R -.209 
R- 212 
R-213 
V- 201 
V-202 
_R-40i 
C-501 
R-705 
R-706 
R-707 
R-708 
R-709 
R-710 
R-711 
R-712 
R-71 3 
R-7 14 
R-715 
R-71 6 
R- 717 
R-718 
R-719 
R-720 
R-721 
R-722 
R-723 
R-724 
R-725 
R-726 
R-727 
R-728 
C-801 
C-802 
C-804 
C-805 

NAVY TYPE KEY 
SYMBOL 

-484943 C-101 
-20661 CR-101 
-28041-1 F-101 
-22741 M-101 
-491960 P - 101 
-637281- 1/2 R-101 
-637283-1/2 R-102 
-637284-1/2 R- 103 
-637282-1/2 R-104 
-637291- 1/2 R-105 
- 637293-1/2 R-106 
-637289- 1/2 R-107 
-637290- 1/2 R-108 
-637292-1/2 R-109 
- 637294-1/2 R- 110 
-637288-1/2 R-111 
-637286- 1/2 R-112 
-637285-1/2 R- 113 
- 637287- 1/2 R-114 
-634262-10 R-115 
-637279-10 R-116 
-637280-5 R-117 
-241416 S-102 
- 241347 S-103 
- 241413 S-104 
-241413 S-105 
-241413 S-106 
-241413 S-107 
-241413 S- 108 
- 241413 S-109 
-241413 S-110 
-241413 S-111 
-304851 T-101 
-491961 X-101 
-491576 X-102 
-491577 X-103 
-491577 X-104 
- 491577 X-105 
-491959 X-106 
-491576 X-107 
-491577 X-108 
-491962 X-109 
-491963 X-110 
-491961 X-111 
-491958 X-112 
-491959 X-113 
-484940-20 C-205 
-482829-20 C-206 
-482829-20 C-207 
-484936-20 C-208 

TABLE 6-3. CROSS REFERENCE PARTS LIST 

NAVY TYPE KEY STANDARD NAVY KEY 
SYMBOL STOCK NO. SYMBOL 

-484941 C-209 F 16-T-21380-2429 100 
-484942 C-210 to 
-20636 CR-202 199 
-22742 M-201 N16-C-47321-9190 'c-1o1 
-491960 P-202 N17-R-00807-1624 CR-101 
- 637296-K20 R-202 N17-lr6806-130 E-101 
-304850 T-201 N 16-S-34557-8367 E-102 
-491894 X-201 N 17-F-7 4264-9001 E-103 
- 491894 X-202 N16-K-700026-101 E - 104 
-637275-5 R-701 N17-F-17373-70 F-101 
- 637276-5 R-702 N17-L-76742-8038 I-101 
- 637277- 5 R-703 N17-C-73107-7647 J -101 
-637278- 5 R-704 N17-C -73107-7647 J-102 
-484935-10 C-803 N 17-M-21871-2261 M- 101 
- 482727-10 C-806 N16£-670001-101 N-101 
- 484937-10 C- 807 N17-C-73439-4929 P-101 
- 484938-10 C-808 N16-R-78617-4224 R-101 
-484939 C-809 N 16-R-7 8954-5499 R-102 
-484939 C-810 N16-R-7 8989-2424 R-103 
-491897 E-901 N16-R-78897-5499 R-104 
-491898 HT-90 N16-R-79229-7659 R-105 
-491901 0-905 N 16-R-79302-6615 R-106 · 
-62.472 W-901 N16-R-78886-8885 R-107 
-491899 W-902 N 16-R-79066-3999 R-108 
-491899-A W-903 N16-R-79251-7824 R-109 
-491895 W-904 N 16-R-79385-6939 R-110 - -- N16-R-78817-6024 R-111 
ARMY·NAVY KEY N16-R-79191-9624 R-112 TYPE SYMBOL N16-R-79071-3699 R-113 

N 16 -R-79426-1144 R-114 
TV-4/U 100-199 N16-R-70644-5441 R-115 
TS-673/U 200-299 N 16-R-90398-7670 R-116 
MX- 933/U E-207 N 16-R-90262-9996 R-117 
MX- 934/U E-208 N16-R-49327-431 R-118 
CG-570/U (3'0") W-201 N16-R-50839-431 R-119 
SG-23/U 300-399 N 17-S-66211-8283 S-101 
ID-265/U 400-499 N 17-S-60634-6805 S-102 
ID-263/U 500-599 N17-S-74213-8160 S- 103 
ID-264/U 600-699 N17-S-72069-5575 S-104 
TS-672/U 700-799 N 17-S-72069-5 57 5 S-105 
TS-671/U 800-899 N17-S-72069-5575 S-106 
CY-703/U A-1001 N17-S-72069-5575 S-107 
CY-704/U 0-1003 N17-S-72069-5575 S-108 

N 17-8-72069-557 5 S-109 
N17-S-72069-5575 S-110 
N 17-S-72069-557 5 S-111 
N17-T-73646-6833 T-101 
N16-T-53140 V-101 
N17-L-62701-2801 W-101 

- - - -------- -

STANDARD NAVY KEY STANDARD NAVY 
STOCK NO. SYMBOL STOCK NO. 

N17-C-62718-6701 ·w-102 N16-R-49922-811 
N16.S.64063-6710 X-101 N 16-R-50282-811 
N16-S-63584-9641 X-102 N16-R-50283-231 
N 16-S-63520-6441 X-103 N16-R-50497-431 
N16-S-63584-9641 X-104 N17-T-73621-3701 . 
N16-S-63520-6441 X-105 N16-T-58241-60 
N16-S-62601-5687 X-106 N16-T-5824l-60 
N 16-S-63584-9641 X-107 N16-T- 56195 
N16-S-63520-6441 X-108 N16-C-11943-8231 
N 16-S-62768-1 091 X- 109 N16.S.64063-6706 
N1 6-S-62157-9641 X- 110 N16-S-64063-6706 
N1 6-S-64063-67 10 X-11 1 N16-S-62603-6679 
N16-S-60646-8291 X-11 2 F 16-G-59001-1001 
N 16-S-62601-5687 X-11 3 
N16-S-62603-6679 . X-114 F 17-P-848 81-7666 
F16-A-27109-5501 200 to 

299 F17-P.84881-7676 
N 16-C-40495-3688 C - 205 
N 16-C-45805-6630 C-206 F17 -P-84841-1831 
N 16-C-45805-6630 C-207 
N16-C-44283-3187 C-208 F 16-R-44647-9999 
N 16-C-22484-1271 C-209 
N16-C-19456-4654 C-210 N16-R-68273-3591 ' 
N 17-R-50807-1634 CR-202 N16-R-68282-2431 
N17-F-73767-5001 E-201 N16-R-68287-7331 
N17-B-77583-5765 E-202 N 16-R-68302-2071 
N17-L-6806-120 E-203 N16-R-49238-121 
N16-S-34576-65 15 E-204 N16-R-49310-121 
N16-S-34576-6515 E-205 N16 -R-49355-121 
N 16-S-34520-3849 E-206 N16-R-49472-121 
.N17-P.84825-7076 E-207 N16-R-49580-121 
N 17-P-84877-4451 E-208 N16-R-49652-121 
N16-K-700226-101 E-209 N16-R-49697-121 
N17-F-17373-70 F-201 N16-R-49814-121 
N43-N-4743-520 H-201 N16-R-49922-121 
N17-C-73107-7652 J -203 N 16-R-49994-126 
N17-C-73108-1959 J -204 N 16-R-50048-126 
N17-C-73108-1959 J-205 N16-R-50174-121 
N17-M-21873-2251 . M- 201 N16-R-50282-121 
N17 -C-73439-4929 P-202 N16-R-50363-121 
N 16-R-88342-5230 R-202 N16-R-50408-121 
N16-R-51073-431 R-203 N16-R-50525-121 
N 16-R-50497-431 R-204 N 16-R-50633-121 
N16-R-50975-811 R-205 N 16-R-50705-121 
N16-R-50497-431 R-206 N16-R-50750-121 
N16-R-49922-811 R-207 N16-R-50867-121 
N 16-R-50633-811 R-208 N16-R-50975-131 
N16-R-50722-431 R-209 N16-R-51047-131 
N16-R-49922-811 R-210 j N16-R-51101-126 

KEY 
SYMBOL 

R-211 
R-212 
R-213 
R-214 
T-201 
V-201 
V-202 
V-203 
W-201 
X-201 
X-202 
X-203 
300 to 
399 
400 to 
499 
500 to 
599 
600 
699 
700 
799 
R-701 
R-702 
R-703 
R-704 
R-705 
R-706 
R-707 
R-708 
R-709 
R-710 
R-711 
R-712 
R-713 
R-714 
R-715 i 
R-716 . 
R-717 
R-718 
R-719 
R-720 
R-721 
R-722 . 
R-723 1 

R-724 
R-725 
R-726 
R-727 
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STANDARD NAVY 
STOCK NO. 

N16-R.:S1218-126 
F16-C-55176-1417 

N16-C-28558-1671 
N16-C-29660-8991 
N 16-C-396.96-9549 
N16-C-40456-9539 
N16·C-42736-9559 
N16·C-43.116-9529 
N16·C-45777-3381 
N16-C-40357-3366 
N16·C-21439-5350 
N1 6-C-21439-5350 
N16-C -17Q001-103 
N16-C-170001-102 
N17-C-67988-1282 
N17-C-802609-101 
N17-C-67992-4685 
N17-L-6301 
N41-S-1101-1050 
N4l-S-1099-20 
N41-S-1064-5000 
N41-W-2444-25 
N41-W-2445-25 
N41-W-2446-25 
N41-W-2449-25 
N41-W -2450-25 
N41-W-2451-25 
N41-W-2965-500 
N16-H-150001-101 
N41-P-1909-82 
N41-P-1711-1040 
N 17-P-91801-1001 
N 41-T-4229-500 
N17-E-850271-101 
N16-T-751655-847 
N 17-R-150048-571 
N17-H-150001-102 
W41-T-2325-40 
N41-T-2325-175 
N17-H-78201-1001 
N 17-R-43438-860 1 
N17-L-78719-7305 
N16-B-670001-102 
N17-F-13468-850 
N17-R-680001-102 
N17-M-250354-941 
N17-R-680001-101 
N17-H-46173-4801 

KEY 
SYMBOL 

R-728 
800 to 
899 
C-801 
C-802 
C - 803 
C-804 
C-805 
C -806 
C-807 
C-808 
C-809 
C-810 
A- 901 
A-902 
E-901 
E-902 
E-903 
E-904 
H-901 
H-902 
H-903 
H- 904 
H-905 
H-906 
H-907 
H- 908 
H-909 
H-910 
H-911 
H-912 
H-913 
H-914 
H-915 
H-916 
H-917 
H-918 
H-919 
H-920 
H-921 
H-922 
HT-901 
I-901 
N-901 
0-901 
0-902 
0-903 
0-904 
0-905 

STANDARD NAVY KEY 
STOCK NO. SYMBOL 

N17:C-48219-3251 W-901 
N17-L-62826-2101 W-902 
N17-L-62826-2201 W-903 
N17-L-62668-6801 W-904 
N16-C-170001-104 A-1001 
N17-L-150001-104 0-1001 
N17-G-151779-551 0-1002 
N 17-H-78201-1002 0-1003 ---
SIGNAL CORPS ,KEY 

STOCK NO. SYMBOL 

3F3930-4 100 to 
199 

3DA500-146 C - 101 
3F3778-1 CR-101 
2Z5889-17 E-101 
2ZK11102.4 E-102 
3Z2876-8 E-103 
2Z5822-250 E - 104 
3Z2601.49 F-101 
2Z5991-108 I-101 
2Z3062-177 J-101 
2Z3062-177 J-102 
3F871-16 M-101 
6D6998-28 N-101 
2Z3022-120 P-101 
3Z5993-60 R-101 
3Z6016E5-4 R-102 
3Z6030-127 R-103 
3Z6008H8-5 R-104 
3Z6573B2 R-105 
3Z6626B21 R-106 
3Z6007F6-1 R-107 
3Z6072F6 R-108 
3Z6595-1 R-109 
3Z6007-19 R-110 
3Z6004-52 R-111 
3Z6470-36 R-112 
3Z6076E5-1 R-113 
3Z6716-7 R-114 
3Z6200-194 R-115 
3Z7235-11 R-116 
3Z7150-8 R-117 
3RC20BF2041 R-118 
3RC20BF514i R-119 
3Z9825-33 26 S-101 
3Z9825-33.25 S-102 
3Z9858-8.203 S-103 
3Z9858-8. 202 S-104 

TABLE 6-3. CROSS REFERENCE PARTS LIST 

SIGNAL CORPS KEY SIGNAL CORPS KEY 
STOCK NO. SYMBOL STOCK NO. SYMBOL 

3Z9858-8. 202 S-105 2Z3022-120 P-202 
3Z9858-8.202 S-106 3Z7499-L78 R-202 
3Z9858-8. 202 S-107 3RC20BF2451 R-203 
3Z9858- 8.202 S-108 3RC20BF5131 R-204 
3Z9858-8. 202 S-109 3RC20BF105K R-205 
3Z9858-8. 202 S-110 3RC20BF513J R-206 
3Z9858-8.202 S-111 3RC20BF102K R-207 
2Z9619-211 T-101 3RC20BF104K R-208 
2J3A4 V-101 3RC20BF2441 R-209 
3E7998-12.3 W-101 3RC20BF102K R-210 
3E7998-14.3 W-102 3RC20BF102K R- 211 
2Z8679. 17 X-101 3RC20B~103K R-212 
2Z8678. 309 X-102 3RC30BF103K R-213 
2Z8678.308 X-103 3RC20BF513J R-214 
2Z8678.309 X-104 2Z9619-210 T-201 
2Z8678.308 X-105 2Jl2AX7 V-201 
2Z8677.127 X-106 2Jl2AX7 V-202 
2Z8678. 309 X-107 2J6AL5 V-203 
2Z8678. 308 X-108 1F430-570.36, W-201 
2Z8677 . 126 X-109 2Z8679.18 . X-201 
2Z8676.93 X-110 2Z8679.18 X-202 
2Z8679.17 I X-111 2Z8677.108 X-203 
2Z8677. 128 I X-112 3F3835-23 300 to 
2Z8677. 127 X-113 399 
2Z8677 . 108 X-114 3F3711-265 400 to 
3F4325-673 200 to 499 

299 3F3711-263 500 to 
3DA3-120 · C-205 599 
3DA100-829 C-206 3F3711-264 600 to 
3DA100-829 C-207 699 
3DA50-339 C-208 3F4325-672 700 to 
3DB30-54 C-209 799 
3DB5-104 C-210 3~5991-102 R-701 
3F33680-2 CR-202 3Z5992-73 R-702 
3Z3282- 34. 1 E-201 3Z5993-59 R-703 
3Z770-3.7 E-202 3Z5996-39 R-704 
2Z5954 E-203 3Z6001-125 R-705 
2Z8304.137 E-204 3Z6002-74 R-706 
2Z8304. 137 E-205 3Z6003-64 R-707 
2Z8304. 146 E-206 32'6006-39 R-708 
3F3711-267 E-207 3Z6010-217 R-709 
3F3711-266 E-208 3Z6020-257 R-710 
2Z5822-249 E-209 3Z6030-128 R-711 
3Z260L49 F-201 32'6060-93 R-712 
6L3102-56-3 . 1 H-201 3Z6100-252 R-713 
2Z3062-176 1-203 3Z6200-193 R-714 
2Z553L4 J-204 3Z6300-204 R-715 
2Z5531.4 J-205 3Z6560-79 R-716 
3F872-28 M-201 3Z6610-302 R-717 

SIGNAL CORPS KEY 
STOCK NO. SYMBOL 

3Z6620-178 R-718 · 
3Z6630-104 R-719 
3Z6660-46 R-720 
3Z6700-180 R-721 
3Z6720-64 R-722 
3Z6730-46 R-723 
3Z6760-14 R-724 
3Z6801-107 R-725 
3Z6802-57 R-726 
3Z6803-27 R-727 
3Z6806-11 R-728 
3F4325-671 800 to 

899 
3K2010111 C-801 
3K2030112 C -802 
3DA1 - 219 C-803 
3DA3-119 C-804 
3DA10-425 C-805 
3DA20-205 C-806 
3DA100-830 C-807 
3DA250-437 C-808 
3DB20-116 C-809 
3DB20-116 C-810 
2Z1800.98 A-901 
2Z1800. 100 A-902 
2Z307 -75 E-901 
2Z2708.28 E-902 
3Z12073-18.1 E - 903 
6Z6802.2 E-904 
6R15626 H-901 
6R15194 H-902 
6R15195 H-903 
6R55499.2 H-904 
6R57400-6 H-905 
6R57400 H-906 
6R55496.1 H-907 
6R55075-3 H-908 
6R57 400-10.3 H-909 
6R24330-1 H-910 
6Q51205-5 H-911 
6R4710-4.4 H-912 
6R4730-4.5 H-913 
6R7382-4 H-914 
6R46206.2 H-915 
6Q36920-5 H-916 
6R38476-2 H-917 
6Z5250 H-918 
6Q51185-5.2 H-919 
6R36764-2 H-920 
6R36764-3 H-921 

SIGNAL CORPS 
STOCK NO. 

6Q52188-1 
2B2125-4 
2Z5991-109 
6D6998-27 
6Z3996.19 
6Z6924-10 
6Z7085 
3F3798-10 
2B742 
3E7350. 1-57 
3E7998-30.1 
3E7998-30 
3E7998-8.1 
2Z1800.99 
6Z3810-90 
2Z4867 .570 
6Q52184 
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SYMBOL 

H-922 
HT-901 
I-901 
N-901 
0-901 
0-902 
0-903 
0-904 
0-905 
W-901 
W-902 
W-903 
W-904 
A-1001 
0-1001 
0-1002 
0-1003 
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TABLE 6-4. COLOR CODES AND MISCELLANEOUS DATA 

CAAo\CITOR COLOR CODES 

RMA 3-DOT COLOR CODE FOR MICA-DiaECTRIC CA~CITORS 
SIGNIFICANT FIGURES 

JAN6-DOT COLOR COOC FOR PAPER-DIELECTRIC CAPAC I TORS 
SIGNIFICANT FIGURES 

=""F""I""RS""T=lr·~"OO'O 

..___ _____ k_""'""' 
ALL 500 VOLTS 

'"'" om•.-~;:r::'o" ALWAYS SILVER 

~ 
TEMPERATURE MULTIPLIER 
COEff iCIENT 

RMA 6-DOT COLOR CODE FOR MICA-DIELECTRIC CAPACITORS JAN 6-DOT COLOR CODE FOR MICA-DIELECTR IC CAPACITORS 
SIGNifiCANT fiGURES 

"~~"0 
VOLTAGE RATING~ MULTIPLIER 

CAPACITANCE TOLERANCE 

51GNIFICANT fiGURES 
THIS DOT IS IRST .r-SECOND 
ALWAYS BLACK 

MULTIPLIER 

CAPACITANCE TOLERANCE 

JAN COLOR CODE FOR CERAMIC- DIELECTRIC CAPACITORS RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS RADIAL TV PE NON-INSULATED AXIAL TV PE INSULATED 

,:)1\.IINiti\...AN 

I<.:APAC~ANCE F. 
TOLERANCE 

.' ': 1, "11 

D 
IRD 

SIGNIFICANT FIGURES SIGNIFICANT FIGURES 

TOLERANCE TOLERANCE 
. . . 

' ·"·' .. - ' ' ,-j • • "~·· i:· D. ~JPACITANCE 
•t. -

FIRS~· 5EC.ON.D CAPACITANCE 

~~F7i~J~E MULTIPLIER ITEM PERATURE-"' "'- MUlJ"IPL IER 
COEffiCIENT 

ALL 500 VOLTS ALL 500 VOLTS 

RMA: RADIO MANUFACTURERS ASSOCIATION JAN: JOINT ARMY-NAVY 
RESISTORS CAPAC I TORS 

OLERANCEI MULTIPLIER 
FIGNIFICANT 

I fiGURE I COLOR 
II MULTIPLIER !VOLTAGE ITEMPEAA!URE 

RMA MICA AND I JAN MICA AND I JAN CERAMIC RATING COEFFICIENT JAN MICA AN D 

CERAMIC-DIELECTRIC AIIPER-DIELECT RIC DIELECTRIC ---
I 0 BLACK I I A 

-
10 I BROWN 10 10 10 100 B 

100 2 RED 100 100 100 200 c 
1000 3 ORANGE 1.000 1000 1000 300 D 

10,000 4 YELLOW 10,000 400 E 
100.000 5 GREEN 100,000 500 f 

1.000,000 6 BLUE 1,000,000 600 G 

10,000.000 7 VIOLET 10,000,000 700 

100,000,000 8 GRAY 100.000,000 0.01 800 

1,000,000.000 9 WHITE IOOO.OOD.OOO 0.1 900 

5 I 0 . 1 GOLD 0.1 0.1 1000 

10 I 0 .01 SILVER 0.01 0 . 01 2000 

20 I NO COLOR 500 

RESISTOR COLOR CODES 

RMA COLOR CODE FOR 
Fl XED COMPOSITIGI RESISTORS 

AXIAL TYPE 
SIGNIFICANT FIGURES 

MULTIPLIER 

TOLER ANCE INSULATED·TAN 
NON-INSULATED-BLACK 

RADIAL TYPE 
SIGNIFICANT FIGURES 

fiRST SECOND 

BOi\irii uz±, 
JAN COLOR CODE FOR 

FIXED COMPOSITION RESISIDRS 

AXIA L TV PE IN SULATED 
SIGNIFICANT fiGURES 

F IRST SECOND 

.J~:-" 
RADIAL TV PE NON-INSULATED 

SIGNifiCANT FIGURES 

~ TOLERANCE MULTIPLIER 
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PREFIX 

CD 

CG 

cv 

CAW 

CB Z 

CER 

CHH 

CHS 

CIR 

CLF 

CMA 

CMG 

CMH 

COM 

CPH 

CQG 

CSF 

CSL 

NAME 

Cornell-Dubilier Corp. 

General Electric Company 

Weston Electrical Instrument 
Corp. 

Aerovox Corp. 

Allen-Bradley Company 

Erie Resistor Corp. 

Arrow- Hart and Hegeman 
Electric Co. 

Sylvania Elect ric Products 

Inter national Resistance Corp. 

Littlefuse, Inc . 

P . R. Mallory Co. 

Cinch Mfg. Co. 

American Radio and Hardware Co. , 
Inc. 

Ohmite Manufacturing Co. 

American Phenolic Corp. 

Belden Mfg. Co. 

Sprague Specialties Co. 

Solar Mfg. Co. 

TABLE 6-5. LIST OF MANUFACTURERS 

ADDRESS PREFIX NAME 

---
1000 Hamilton Blvd. CTE Telephonics Corp. 
South Plainfield, N. J . 

CUT United Transformer Corp. 
Schenectady, N. Y. 

CYA Alden Products Co. 
619 Frelinghuysen Avenue, 
Newark, N. J . CZY Allied Radio Corp. 

742 Belleville Avenue CAOR Radio Frequency Laboratories, 
New Bedford, Mass. Inc. 

CAPY Dumont. Electric Corp. 
118 W. Greenfield Avenue 
Milwaukee, Wis. CARO Industrial Products Co. 

644 W. 12th Street CATE Instrument Resistance Co. 
Erie, P ennsylvania 

CAYT Allen Mfg. Co. 
102 Hawthorne Street 
Hartford , Conn. CAYZ Dial Light Corp. 

Emporium, Pennsylvania Corbin Cabinet Lock Co. 

401 N. Broad Str eet Harry Davies Molding Co. 
Philadelphia, Pennsylvania 

4765 Ravenswood Avenue Park Metalware Co. 
Chicago 40 , Ill . 

Snap-on-Tool Corp. 
1941 Thomas Street 
Indianapolis, Inc. Trico Fuse Mfg. Co. 

2339 W. Van Buren Street Ungar, Harry A. , Inc . 
Chicago, Ill . 

Utica Drop Forge and Tool Corp. 
476 Broadway, New York,N.Y. 

4835 W. Flourney St. ,Chicago,Ill. 

1630 S. Fifty-fourth Ave. 
Chicago, Ill . 

P .O. Box 507 OA, Chicago, Ill. 

N. Adams, Mass. 

588 Ave . A., Bayonne, N.Y. 

ADDRESS 

350 West 31st St.,New York, N.Y. 

148 Varick St., New York, N.Y. 

Brockton, Mass. 

833 Jackson Blvd. , Chicago,Ill . 

Boonton, N. J. 

34 Hubert Street, New York, N.Y. 

Danbury, Conn. 

Lit tle Falls, N. J. 

Har tford , Connecticut 

900 Broadway, New York, N.Y. 

New Britain, Conn_ecticut 

1428 North Wells Street, 
Chicago, Illinois 

Orchard Park, N.Y. 

Kenosha, Wisconsin 

Milwaukee, Wisconsin 

Los Angeles 54, California 

Utica, New York 
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