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FRONT MATTER NAVSHIPS 91146 Guarantee and Installation Record
AN/USM-3

GUARANTEE

The equipment, including all parts and spare parts, except vacuum tubes, batteries, rubber and mater-
ial normally consumed in operation, is guaranteedfor a period of oneyear from the date of delivery of the
equipment to andacceptance by the Government with the understandingthat 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 defectappears withinthe 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 understanding that if ten percent (10%) 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 design and subject to one hundred percent (100%) correctionor replacementby a suitably re-
designed item. )

All such defective items will be subjéct 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 items 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 satis-
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 .. .ooovveiuuuinteineiiuteaneiiitrsieiisineeeniananns R Y-
Date of acceptance by the Navy.....ovvivnuutenitinnesniiisesatisaiseesiinssaiinsatissinsss
Date of delivery to contract destination............ O e R R AR O SRR S R ST e
Date of completion of installation ................... 5 R YL RIS O SRR e a/8sornince

Date placed in ServiCe. ..o ouveeent vttt SRt

Blank spaces on this page shall be filled inattime of installation. Operating personnel shallalso 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.

ORIGINAL



Miscellaneous Data NAVSHIPS 91146 FRONT MATTER
AN/USM-3

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:

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

Manufacturer’s designation.

Contractor’s drawing and part number.

JAN or Navy type number.

[S VLN

v ORIGINAL



FRONT MATTER NAVSHIPS 91146 Safety Notice and Resuscitation
AN/USM-3

SAFETY NOTICE

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

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

While every practicable safety precaution hasbeen 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 capageitors.
To avoid casualties always remove power and discharge and ground circuits prior to touching them.

DON'T SERVICE OR ADJUST ALONE:

Under no circumstances should any person reach withinor 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 TAMPER 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 voitages from the e-
quipment.

RESUSCITATION

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

ORIGINAL v
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Section ]

GENERAL NAVSHIPS 91146
DESCRIPTION © AN/USM-3 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 infigure 1-1f{itted 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 cyclesingle phase
power supply source is required. The power demand at

FEMALE CONTACTS

GRID LEAD

Nale]

CFOR ELECTRICAL LEADS IN
CAPACITY MEASUREMENTS)

PLATE LEAD
CACORN)

J-l102

[

\

CAPACITY

@f LINE VOLTAGE

=
TUBE SELECTOR \%
25

e

%
¢ 20
\0

2o

OX"Livg oy,

CAP CHECKER j

WESTON
TER

®\ 20 30

-] 35

10 40
5 45
% | z o @
+t O NORMAL S PECIAL T
Tuses
BATTERY oxio T 1—2ERO TO

TUBES

0I0D
LINE
SHORT.

S0 SCALE

cXx1

@ CNECK o010
OFF €:100

TESTER Tv-4/U CIRCUIT SELECTOR

IN POSITION

Figure 1-2. Tube Tester TV-4/U, Identification of Controls on Control Panel
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] Section
Paragraph 3 b

115 volts is approximately 25 watts. From such a power
source, tube test filament potentials at power line frequen-
cy areavailablein 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.

NAVSHIPS 91146
AN/USM-3

GENERAL
DESCRIPTION

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 t015,000 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,

_~—SIGNAL TRACER TS-673/U

~NAVY_TYPE

LEVEL ADJUSTMENT—\

\
NAVY TYPE CQG-62472 3
POWER CABLE ASSEMBLY

CAOR-491895-A
ELECTRICAL LEAD

RF CABLE €G-570/U (30"

NAVY TYPE CTE -491898
/ TELEPHONE RECEIVER

NAVY TYPE
CAOR-491901
HEADBAND

—NAVY TYPE CAOR-40I897
\ ADAPTER CONNECTOR

TEST PROD MX-933/U
(FOR AUDIO VOLTAGES)

GROUND LEAD

ZTEST PROD MX-934/U
(FOR RF VOLTAGES)

Figure 1-3. Signal Tracer T5-673, Test Prod MX-933/U, RF Cable Assembly CG-570/U (3'0”), Navy Type CTE-491898 Telephone
Receiver, Navy Type CAOR-491901 Headband and Navy Type CQG-62472 Power Cable Assembly; Identification of Units

1-2
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GENERAL
DESCRIPTION

d. INTERFERENCE GENERATOR 8G-23/U. (See figure
1-4.) - Thisunit 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 isused to generate audio and radio frequen-
cy voltages for test purposes. It is used with Navy Type
CAOR-491895 Electrical Lead, Navy Type CAOR-491897
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 in the back of the Case as shown in figure 1-1.

LOCK SPRING
fFOR BUTTON

NAVY TYPE
CADR~- 491897
ADAPTER CONNECTOR

NAVY TYPE
CAOR-491895
ELECTRICAL LEAD (FOR GROUND ONLY)

Figure 1-4. Interference Generator $5G-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 locatedin the Case behind the Tube Tester.

(See figure 1-1.)
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NAVY TYPE
CAOR-491899-A

Figure 1-5. Voltage Indicator-Probe iD-265fU and Navy
Type CAOR-491899-A Elecirical Lead, Identification

f. RF INDICATOR-PROBE ID-263/U. (Seefigure 1-6.)-
This unit contains a meter movementand 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 (O-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.

TIP

Figure 1-6. RF Indicator-Probe ID-263/U, identification
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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 itslocationin the Test-Tool Setrefer tofigure 1-1.

CACR-491899-A
ELECTRICAL LEAD

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

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

NAVY TYPE

SSIOB’;S- CAOR-491899
ELECTRICAL ELECTRICAL
LEAD LEAD

CAOR 491899-A W&
ELECTRICAL LEAD

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 — crvmmey

CAOR - { NAVY TYPE
4901895 CAOR-491899
ELECTRICAL ELECTRICAL
LEAD

PAPER
CAPACITORS

NAVY TYPE \
CAOR-491899 -A

2 \ELECTROLYTIC
ELECTRICAL LEAD

CAPACITORS
Figure 1-9. Decade Capacitor 75-671/U, Identification

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 asrequired. 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.

1. 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/Uas 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 Prodsand 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.

ORIGINAL



GENERAL
DESCRIPTION

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 testlight (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

NAVSHIPS 91146
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(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) - aninsulated low capaci-
tance screwdriver for adjusting variable trimmer
capacitors.

(18) Extensionrod (O-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. COGNIZANTNAVAL 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 Tracer TS-673/U and Tube
Tester TV-4/U require 105to 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

blade.
(13) Screwdriver (H-902) - 2 inches with 3/32 inch consumes 7 watts, Tube Tester TV-4/U consumes 25 watts
blade. at 115 volts, 60 cycles.
TABLE 1-1. VACUUM TUBE COMPLEMENT
SYMBOL
UNIT DESIG. TUBE TYPE
Tube Tester TV-4/U V101 3A4
Signal Tracer TS-673/U V201 12AX7
V202 12AX7
V203 6ALS5
TABLE 1-2. BATTERY COMPLEMENT
JAN STANDARD 3 SIZE
uNIT YE NAVY STOCK b il
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
QUAN- OVER-ALL
TTY '#‘,‘;: DIMENSIONS VOL-
PER NAME OF UNIT DESIGNA- UME | WEIGHT
EQUIP- TION
MENT HEIGHT | WIDTH | DEPTH
MAJOR UNITS:
1 Case CY-703/U 7 9-3/4 | 10-1/2 | 0.42 5.0
1 Tool Holder CY-704/U 3/4 9-1/4 | 9-1/4 | 0.037
1 Tube Tester TV-4/U 5-1/2 | 8-1/4| 5-1/2| 0.145 9.0
1 Signal Tracer TS-673/U 3-1/2 3 5-3/4 | 0.035 2.0
1 Interference Generator SG-23/U 3/4 D 5-3/4
1 Voltage Indicator-Probe ID- 265/U iD 6
1 RF Indicator-Probe ID- 263/U 1D 6
1 Resistance Indicator-Probe ID-264/U 1D 6
1 Decade Resistor TS-672/U 3/4 4-3/4 | 4-3/8 | 0.009
1 Decade Capacitor TS-671/U 1-1/4 4-3/8 | 4-3/4| 0.015
ACCESSORIES:
1 Test Prod MX-933/U
1, Test Prod MX-934/U
1 RF Cable Assembly CG-570/U (3°0"")
1 Telephone Receiver CTE-491898
1 Headband CAOR-491901
1 Power Cable Assembly CQG-62472
2 Electrical Lead (red) CAOR-491899
2 Electrical Lead (black) CAOR-491899-A
4 Adapter Connector CAOR-491897
12 | Electrical Lead CAOR-491895
1, Extension Rod
1 Cord & Test Lead Holder
1 Battery & Bulb Case (w/2 bulbs, 10’
of hook-up wire and 1’ of solder)
1 Accessory Case
1 Technician’s Handbook
1 Tube Data Index
|  TOOLS:
3 Alligator Clips
2 Spade Lugs |
1 Screwdriver (4-inch) [
1 Screwdriver (2-inch) |
1 Combination Screwdriver |
1 Hex Head Wrench Set
(0.050, 1/16, 5/64, 3/32, 1/8, 5/32)
1 Socket Wrench Set
1 Socket Wrench Handle
1 Long Nose Pliers
1 Side Cutting Pliers
1 Fuse Puller
1 Insulated Tweezers
h Pilot Light Extractor
1 Alignment Tool
1 Soldering Iron Handle
1 Soldering Iron Tip (Chisel)
1 Soldering Iron Tip (Round)
1 Soldering Iron Tip Holder
il Neon Test Light
1 Flashlight
1 Flashlight Extension
1 Mirror
1 Instruction Book NAVSHIPS 91146

Unless otherwise stated, dimensions are inches, volume cubic feet, weight pounds.
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2 Section NAVSHIPS 91146 THEORY OF
Paragraph 1 AN/USM-3 OPERATION
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 canbe subdivided into the foliowing 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 atotal 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.

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 disconnectinrg the
Tube Tester from the line circuit,

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

(c) Applies potential tothe short test circuit toener-
gize the neon short indicator lamp.

(d) Selectsfour 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-

T-101
6.3V
$-102
LINE
CONTROL
R4I6 300v

S-I0t

CIRCUIT SELECTOR

ik

$-104 $-105 S-108

E D
S407  S408  S-i09 S

OUT POSITION

*
3
“»
£

Figure 2-1. Simplified Schematic, Tube Test Section of Tube Tester
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ting meter for all tube test emission readings. This con-
trol must always be indexedto 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 sensitivity 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 shorttests. The first electrode switch
marked A is used particularly for the cathode leakage test
on indirectly heated tubes. The other electrode switches
marked Bthrough 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 switchis listed in Section* ™

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 onthree orfour particular
tubes.

(6) SOCKET PANEL. - The socket panel is actuallya =

separate subassembly and is wiredand 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 -
chanical type of tube base including the miniature nine pin
and acorntypes. Where peculiar or unusual electrical char-
acteristics are encountered, a ff appears after the tube
number indicating that the tube should be tested in the A
socket, or a € 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 socket 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 pinbases.
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 supplies 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 dioae. It
is mounted inside the equipment with the other components
and, in conjunction with aresistance 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 referredto

ORIGINAL
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as cathode leakage.
(3) Poor electron 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 bede-
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-

" cator. The polarity of this potential is opposite to that re-

quired for normal 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 marked A; a potential is applied through the short
indicator circuit; and resultant 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 redsection 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 goodtube or one that has a normal emis-
sion characteristic. Where comparative emission readings
may 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 throughout 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 appliedto the tube are AC and are deliver-
ed by transformer (T-101). Resistors (R-101) and (R-103)
and the control (R-117) form a networkthat 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 currentdrawn 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 deliveredby the 30volt wind-
ing of (T-101) and is connected in series with the load re-
sistor (R-102), 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 thetube 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 there 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 thatan additional resistance (R-112) or (R-113)
respectively is inserted in series with the 30 volt winding
of (T-101). For 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 readingis 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 througha 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
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T101

LINE
CONTROL

R-116

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.

Figure 2-3. Simplified Schematic, Signal Tracer
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The over-all sensitivity 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. Anaudio
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 be connected only to equipment
having a high impedance input, such as an oscilloscope 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 endvaries
the coupling capacitance and allows some attenuation. For
audio output the inner and outer probes are placed incontact
by setting the attenuator at POSITION 1.

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

GROUNDING JACK
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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. AnAC current of a frequency greater than 10 cycles
per sec. will flowthrough the high resistance calibratingre-
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 current through (R-401), the point-
er of DC meter (M-401)is moved in a direction determined
by direction of electronflow inthe 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 RF INDICATOR-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 frameand then through the operator’s hand cap-
acity to the operator and backinto thefield. 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 infigure
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

prpmp—
|
QUTER TIP |
BT-30I 1
[
IzV |
Il :
|
1-301 I I
L v e T P A IUIE |

BUZZER

Figure 2-4. Simplified Schematic, Interference Generator
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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 cushioning wrap 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 shouldbe
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 installedin the Resistance Indica-
tor-Probe ID-264/U, Interference Generator SG-23/U
and the Flashlight (0-901) 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 fail
out when the Probe is disassembled. (Seefigure 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 inor 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 tothe 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.

2" SCREW-
DRIVER H-802

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

/-BATTERY JAN BA-58

\RESISTOR

R-60I

SPRING
CLAMP

Figure 3-2. Resistance Indicator-Probe, Disassembled

‘%

BATTERY JAN BA-58

BATTERY
DJ. SCREW

OUTER TIP/‘GROU ND JACK

Figure 3-3. Interference Generator, Disassembled
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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 insize 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 raust
be handled with reasonable care.

2. TUBE TESTER TV-4/U.

a, CAPABILITIES AND LIMITATIONS. - Thisis anultra-
compact portable unit for checking the performance of re-
ceiving type electrontubes only; it is not designed for tests
of transmitting tubes. The device is made as flexible as

»

possible to handle the large number of receiving tubes used
inNavy aswell as commercial equipment. A mirimum num-
ber of controls are used to test any one tube, so that the
average operator will find the testing procedure quite simple
to understand after study of the operational instructions.

The Tube Tester requires a 105-125 volt, 50-1600 cycle
power source for operation. {Operation mustnot 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 4-1shouldbe used. The unit will not
indicate a gassy condition in a tube, except as it may affect
the emission.
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Figure 4-1.

Curves, Capacity Reading Corrections for Varicus Power line

Frequencies for Capacity Meter Section of Tube Tester
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b. PRELIMINARY OPERATION. - To set up the Tube
Tester in operating position, unlatch the Test-Tool Set cover
by opening the two snap catches on the front or handle side.
Openthe cover and remove the Technician’s Handbook. Then

‘1t the Tube Tester forward into position about 45 degrees
-rom the bottom of the case, exposing the socket panel until
the locking arm locks into place. (See figure 4-2.)

Unwind the Power Cable Assembly from the Cord and
Test Lead Holder (H-918) and plugit 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-
dicating meter. This Index contains type numbers of the
various tubes tobe tested and is mounted on a special brack-
et for easy reference,

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

c. DETAILED OPERATING PROCEDURE. - After the
‘Tube Tester is set up in operating position. 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

LOCTAL A
OCTAL A

7 PIN
MINIATURE

4580
PRONG

LARGE & SMALL
7 PRONG

7 PIN
MINTATURE

ACORN
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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 thesetypes are considered normal tubes and
are tasted in the CIRCUIT SELECTOR position so marked.

Determine whether the tube has a center tap filament as
indicated on the tube chart by a dagger (1) immediately fol-
lowiag 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 ()
occurs after the tube type number in the Tube Data Index,
place the tube in the A socket of corresponding pin arrange-
ment. If a target €@ occurs after the tube type number. use
th* B socket. If neither symbol occurs, use the regular soc-
ke s, See figure 4-2. Most tubes use the regular socket, and
N )RMAL position of the CIRCUIT SELECTOR. Setthe 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 the tube for shorts by turning the CIRCUIT SELECT-
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

LOCTAL B

9 PIN
MINIATURE

LOCTAL
CREG)

9 PIN
MINIATURE

e T TR
LA B B
i

e

Figure 4-2. Tube Tester in Operating Position
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toggles are in the OUT position. Should a short be in¢ icated
by a lighted neon lamp, the tube should be rejected. A flick-
ering of the neon lamp at the instant of throwing a toggle
switch does not indicate a short, For tapped filament tube
types (indicated on tube chartby a dagger +), refer to para-
graph 2¢ (5).

(1) TESTING NORMAL TYPES. - Rotate the CIRCUIT
SELECTOR switch to the NORMAL TUBES position, Place
each of the switches listed under the IN position correctly
and note the test reading. There are two groups of listings
for some tubes, such as the 6F8, with an & signbetween
them. This tube has two sections and should be tested sep-
arately. For this particular tube, switches B and E should
be thrown 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 separates 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

Certain types are marked directly after the tube
number on the tube data list with symbols { 7 )
or €. These tubes, due to unusual electrode ¢on-
nections. mustbe tested in the A socket correspond-
ing to the pin arrangements of the tube tobetested.
In all other respects. these tubes are tested in the
usual way. These tubes. due to unusual electrode
connections must be tested in either the A socket
or the B socket with the corresponding pin arrange-
ment. Tube types marked in .the Tube Data Index
with a symbol (1) are tested in the A socket,and
types marked with a symbol D are tested inthe B
socket,

(2) TESTING BATTERY TYPES. - These are the low
“current filament type of tube and must be testedas a separ-
ate group. These tubes can be damaged if not correctly
handled, and all tubes of thistype are marked BAT. directly
after the tube number. When testing these tubes, the CIR-
CUIT SELECTOR switch should 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 thefilament type and, therefore, no cath-
ode leakage test is required.

(3) TESTINGDIODES. - 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 DICDE po-
sition. When testing diode plates, it should be noted that the
TUBE SELECTOR control should always be placed in the 0
position. Ablackline and arrow on the meter scale isused 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 emission in accordance with R.M. A, limits.

Certain tubes, such as the 957 and 958, require that the
CIRCUIT SELECTOR be set to the DIODE position to pre-
vent damage to the emitting surface of the filaments. These
tubes have a double (**) followed by the abbreviation DI.
immediately following the tube type number on the tube
chart. These tubes are not actually diodes, but are checked
in the diode position, and the reject point for such types is
16 on the zero to 50 scale.

(4) TESTING SPECIAL TYPES. - Tubes listed with the
marking SPEC. after the tuhe number should be checkéed with
the CIRCUIT SELECTOR switch indexed to the SPECIAL
TUBES position. This is used principally for rectifier types.
With the exception of the setting of the CIRCUIT SELECTOR,
the procedure for test is the same as specified for normal
tubes.

ORIGINAL
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(5) TESTINGCENTER TAP FILAMENT TYPES. - Cen-
ter tap filament types may fall under any of the classifica-
tions, such as diode, battery, or normal types. Tubes in
this category have a single dagger (') immediately follow-
ing the tube type number on the tube duta chart. It is im-
portant to index the A toggle switch to the IN position be-
fore inserting the tube in the socket and keep in this posi-
tion during the complete test. A lighted neon lamp will in-
dicate continuity of the filament connections, whet CIRCUIT
SELECTOR is in the SHORT TEST position. 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 switch to the
OUT position. The short tests can then be performed in the
normal manner,

(6) NORM. REV. TOGGLE SWITCH. - [nthe lower right-
hand portion of the panel is a toggle switch that performs the
function of reversingthe meter connections, Ordinarily this
switch should be indexed tothe NORMAL position. If the tube
has a ¢ symbol following the tube type number, this toggle
switch should be indexed to the reverse position to make the
tube test. To shortchecktubes of this type, index the A tog-
gle to the IN position, leaving G toggle in the IN position.

(7) TUBE DATA CHARTSYMBOLS. - The procedure for
checkingthe various tubes having certainsymbols following
the tube type numbers has been given in the preceding para-
graphs; however, it should be kept in mind that any one tube
may have several symbols indicatingthat the procedure out-
lined for each one of the symbols should be foliowed. For
instance, a tube type havinga star and a double dzgger (*+)
should be checked in an A socket corresponding t+ the pin
arrangement of the base and shouldalsobe check>d icr cath-
ode leakage. The symbols used on the tube chart are listed
below, and it must be kept in mind that any combination of
these symbols might possibly be used following the tube type
number,

§ When testing for openelements or shortchecking, F &
G toggles should be throwntothe INand OUT pu-itions
together.

Same holds for toggles B & D. See first uot.,

3 The same holds for toggles D & G. See {ir-t note

V  The same holds for toggles B, D & F. See first note

A The same holds for toggles B & C, See first note,

*+ Reject Point is 16 on 50 Line Arc.

i Index switch A to IN position before inserting tube;
keep in this position during complete test, A lighted
neon lamp will indicate continuity of th.rd filament
connection. For short test, refer tc inftruction in
Paragraph 2c {5).

* Test for cathode leakage by throwing A switch to IN
position when the tube is hot; all other switches should
be in the OUT position.

i+  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.

& Move grid lead to the cap that gives the higher reading.

e Tie both grid caps together,

T3 Whentestingfor openelements or short testing, B & H
toggles should be thrown to the IN and OUT position:
together. The same holds for C & G toggles. Check
for cathode leakage.

& Test in B socket.

(8) OPEN ELEMENT TEST. - Incheckingfor emission
on any tube. some of the electrodes handle most ot the emis-
sion current because of their proximity to the cathode. re-
sulting occasionally in a tube checking good when one of the
elements carrying only a very small current £ open. .Such
a tube will not operate in a receiver. With the system of
independent electrode switching used in this Tube Tester.
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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 dropin the meter deflection. If there is no change
in meter indication, the tube should be rejected as bad due
to an open element.

Todouble 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 testin paragraph (k) above to the IN po-
sition., The meter pointer should move up scale at leastone-
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
whichfollow. The threetests should also be followed in con-
secutive order, i.e.,first make the short test, thenthe emis-
sion 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. b

(4) I a singledagger () appears following the tube type
number, index the A toggle tothe IN positionbefore inserting
any tubes,

(5) Insert the tube in the socket corresponding to the
proper pin arrangement. (See figure 4-2) If a double dagger
(t1) appears after the tube type number on the tube data chart,
hie A socket should be used. If a symbol (&) appears after
-i€ 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 tubedata chart. The Tube Tester is now ready to per-
form the following tests:

(a) Place all toggle switches in QUT position, with
the exceptionof the Atoggle 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 QUT 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 thedata
card under the IN position column,

(f) I a star (*) follows the tube number on the data
chart, check for cathode leakage by indexing the Atoggle 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 whea no ab-
teviation follows the tube type number on the chart.
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(1) Index thetoggle switches at the bottom of the panel
to the IN position as called for on the tube data chart under
the IN position column for a total emission test.

(i) Note meter indication. If pointer is i1 the red or
vellow section, reject the tube. If the pointer indicates in
the green section, proceed with the open element test.

Open Element Test

(k) With the same toggle switches in the IN position
as required for the emission test, paragraph (i} above. throw
one of these switches to the QUT position and see if the meter
¢rops. DO NOT, however, index an A toggle switch to the
OUT position when a single dagger (1) follows the tube type
number. A drop of only one-quarter of a division on the
meter scale indicates thatthe element is making contact, Nog
movement of the meter indicates an open element.

(1) Return the toggle to the IN position,

{m) Repeat the same procedure for each of the other
toggles that are in the IN position, except for the A toggle
switch where a single dagger ( 7) follows the tube type num-
ber.

(n) Todouble check when anopen elementis 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
position. The meter pointer should move up scale at least
one-quarter of adivision. The TUBE SE LECTOR, which con-
trols the meter sensitivity, may be temporarily advanced
(counter-clockwise) toincrease this deflection. Nodeflection
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.

NOTE

Do not index the A toggle switch to the OUT posi-
tion when a single dagger (1) 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 uptube data for tubes not listed .

on the data chart. By using Table 4-1 below, it is possible
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 adiagram of this type
tube it is noted that the tube has an octalbase 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 nctal sockets shows that the reg-
ular octal socket should be used. The colurnn of figures under
the regular octal socket indicates that toggle Bis 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 pur-
pose when testing tubes having tapped filaments.
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TABLE 4—-1. TOGGLE SWITCH AND SOCKET CONNECTIONS
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F 6 4 6 8 5 6 6 6 6 58 2 6 6
G 5 4 5 2 2 6 T 7 8 8 1 7 8
H 5 1 1 2 8 2
2nd
Fil. 1 4 5 6 T 4 | 1 2 2 2 i 4 1
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 tobe tested. The
diode position is usedfor RF diode types and for thosehattery
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 CIRCUIT SELECTOR to
the BAT. position. I the meter pointer deflects upscaleto 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
tappedfilament tubes with ratingsof 2.8 and 4 volts fall under
this same classification. The SPECIAL position should be
used only on tubes of the rectifier type, such as the 024,
5U4-G, etc. All other types should have the CIRCUIT 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
shouldbe used for determining this TUBE SELECTOR posi-
tion. Alldiode 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 the CIRCUIT 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 potentials 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 mustbe 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 deflectionis a
function of both capacitance and frequency. ,

To determine the value of a capacitor, connéct the Tube
Tester to a 105-125 volt AC power line of known frequency.
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 controluntil 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 scalefor best accuracy,
and readthe capacity in microfarads on the toparc. 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. - Beyond the normal func-
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 scale. 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 readingon the
zero to 50 scale on the horizontal axis and read up to apoint
on the curve. From point on curve read left to determine
value for A which when multiplied by switch position factor
gives resistance in chms. 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
resistance 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 INDUCTANCE. - The value of pure induct-
ances can be measured on the Capacity Meter Section of the
Tube Tester. The inductance L is measured in the same
manner as a capacitor, and the value is calculated from the
meter reading using the following formula:

6
L= — 19}_—- henrys
(2mf)” C

where f is the power source irequency.andC is the
value in microfarads as read on the meter scale
multiplied or divided by the CIRCUIT SELECTOR
~ position. (The value of C ruust be corrected for any
line frequency other than 60 cycles. See figure 4-1,

The curvesof figure 4-4 and figure 4-5show the relation
between L and C for 60 and 400 cycles.
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After avalue of Cis obtained for an unknown inductance,
refer tofigure 4-4for 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 reactince
is the approximate value of the impedance at the circuit fre-
quency.

The above applies to inductances with a Q between 1 and
10 at the power source frequency and to capacitors with a
power factor from 0.1 te 1. Inductances with a Q greater
than 10 at power source frequency can be termed pire 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 méasure 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 turningon the power. The position
of the FILAMENT SELECTOR then determines the magni-
tude of voltage between the Electrical Leads. To check a
pilot lamp with 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

:':&::g: VOLTAGE MAX. LOAD
POSIYION OUTPUT (V) CURRENT (A)

1.3 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 16.0 .6

12.6 12.8 .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 T1S-673/U.

a. LIMITATICNS. - 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 indicated 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
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tracing, stage by stage, of an audio signal 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 volt RF signal mcdulated 50%
will give an audible output in the telephone recciver. 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 pluggedinto a 105-125 volt, 50-1600 cycle power
source. Accessory parts, which include the RF Cable Assem-
bly CG-570/U (3’ 0’’), Navy Type CTE-481898 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 Cadle 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 thefront panel of the Signal Tracer. The output of the Sig-
nal Tracer can also be applied to anoscilloscope or electronic
tube voltmeter by connecting electrical leads to the jacks
marked VI'VM, SCOPE. The lower terminals marked G on
the front panel are chassis ground. If an audible indication
of AC voltage is desired, the Telephone Receiver canbe con-
nected with two electrical leads to the jacks marked PHONES.
The magnitude of the outputis adjusted by the control mark-
ed LEVEL ADJ. Turning this control clockwise increases
the over-all gain of the amplifying circuit.

Totrace 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. Bothunits are allowed to
warm up. Thetest signal can be obtained by using 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 isback on scale. The next stage istested 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 circuitsbetween 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, etec.

c. TYPICAL APPLICATIONS. - A few applications of the
Signal Tracer and accessories are listed below.

(1) With TestProd 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 usedto 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)
oy settingthe 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 on M-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 totrace audio modulated IF and RF sig-
nals in IF and RF amplifiers. When the Test Prod MX-934/U
tip is extended with the Extension Rod, the equipment can be
used 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. Oniy the key clicks will be received on CW
cperation,

Figure 4-6. Detecting Signa! in IF Stage of Radio Receiver
with Signal Tracer and Test Prod MX-934fU

(4) When used with Test Prod MX-934/U, Interference
Generator 5G-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 ingain is ex-
pected from the inputof 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.

{¢) A mixing or converter stage may not give an in-
crease in gain, depending on design.

(6) When connected to the Test Prod MX-933/U, the Sig-
nal Tracer canbeused as anull voltage indicator. The sensi-
tivity of AC impedance bridges canbe increased by connecting
the bridge output into the input of the Signal Tracer. Care

ould be taken that both the Signal Tracer and the ground
4e of thebridge 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 is 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 %he suspected motors. Once the interference canbe heard
in " 1e earphone, the Prod is moved in the direction of loud-
es' signal to the arcing brushes,

(7) The Test Prod MX-934/U andSignal Tracer can be
us :d to check the approximate gain of RF and IF amplifier
st.ges. (See paragraph 4c.) (A sine wave generator must
be used for these gain tests, as the generated signals from
the Interference Generator are attenuated rapidly by tuned
circuits, and this unit can only be usedfor 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, vpen 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
carrying its maximum power should not be opened. A mis-
match may occur with arcing of the line.

(9) The RF Test Prod MX-934/U can be used as a de-
modulator for an oscilloscope or an electronic voltmeter.
Figure 4-7 shows the relation between 50% modulated IF
or RF voltage input and modulation voltage cutput of the
Prod.
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(10) For connecting an electronic voltmeter, telephone
receiver or oscilloscope to the Test Prod MX-934/U, a
simple adapter for the RF Cable Assembly canbe 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 canthenbe strip~
ped and attached to any electronic voltmeter or oscilloscope.

(1) The Telephone Receiver can be used with the 0,25
mid, capacitor of the Decade Capacitor TS-671/U to trace
audio 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
voltmeter 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 be de-
tected by use of the Test Prod MX-934/U and amplified by
the Signal Tracer. Pulses can be detected on the output of
the Signal Tracer by means of the Telephone Receiver or an
oscilloscope. Pulse shapes observed onthe oscilloscope will
generally be distorted due to the limited band width of the
Signal Tracer.

(16) Video pulses canbe 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 atransformer isrelated to the matching imped-
ances by the following formula:

’

Voltage Ratio [ E in - Impedance in (Z pi i)
\E out, 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 Pri Impedance Qutput Impedance Voltage

(ohms) {ohms) Ratio
616, 25L6, 2500 4 25:1
35L6 and 50L6 500 2,2:1

Push-Pull Tubes

Two 6V6’s or two 45’s
7000 4 42:1
(plate to plate) 500 3.8:1

4. INTERFERENCE GENERATOR $G-23/U.

a. LIMITATIONS. - Thisdevice has afundamental audio
output of about 2000 cycles. The harmonics generatedby 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 observingthe effect on
the output voltage.

b. OPERATION OF INTERFERENCE GENERATOR SG-
23/U. - Pressing the hutton 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. If 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 C AOR-491895 lead into the small hole
back of the tip as shown in figure 1-4. Usually, this ground
is not required.
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This device may be used with Test Prod MX-933/U and
the Signal Tracer, its index set to POSITION 1 to feed audio
circuits, as described in Paragraph 3b, Sectioa 4. It may
also be used with Test Prod MX-934/U and Signal 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:T to provide
a means for reaching into a deep chassis, espe :ially if high
voltage exists on exposed contacts which the technician might
accidently touch while using this unit.

c. TYPICAL APPLICATIONS. - The following list in-
dicates some of the uses 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 Interfererce Generator
canbe used to measure audio amplifier gain. Refer topara-
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 for
Testing an RF Tuned Circuit

P

5. VOLTAGE INDICATOR-PRORBRE ID-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 tipis positive {+) when the Polarity In-
dicator (M-401) moves toward the : side. The AC voltage
frequency range 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. 1t is
not a precision instrument. and no attempt skould be made
to read exact voltages.
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b, OPERATION OF VOLTAGE INDICATOR-PROBE ID -
265/U. - An electrical lead with banana plug ~rd is plugged
into the top of the Probe to complete the circuit. The meter
indicates the approximate voltage magnitude across these
terminals. (See fipure 1-5.)

If a DC supply voltage is being measured, the return lead
is usually clippedto the chassis of the equipment under test
and the prabe tip touched to the voltage point of interest. The
polarity of the tip is indicated by the instrument marked
POLARITY. A deflection toward (+) means the probe tip is
positive. The instrument marked VOLTS moves up-scale for
either polarity of applied voltage. The Extension Rod (0-904)
without its plastic tip can be attached to the end of the unit
to increase the prod length when used near high voltages.

¢. TYPICAL APPLICATIONS. - The paragraphs below
show some of the uses for this unit,

(1) The presence and magnitude of line voltage at junc-
tion boxes and power transformers canbe indicated. Figure
4-9 shows the Probe in use indicating the presence of AC
voltage at a power supply transformer.

Figure 4-9. Measuring Line Voltage on Transformer
with Voltage Indicator-Probe

(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 sig-
nal on transformer secondaries.

(4) Audio voltage inthe presence of DC canbe indicated
by connectingthe 0.1 mifd, capacitor of the Decade Capacitor
in series with the Probe.

(5) The Voltage Indicator-Probe can be used on audio
tuned circuits as a peaking meter. Also theIF circuits of a
radio receiver can be aligned approximately by using this
Probe as a peaking meter to indicate audio output while ad-
justing the trimmer capacitors of IF coils with Alignment
Tool (H-917).

(6) The Alignment Tool consists of a bakelite rod with
a brass slug in one end and a steel slug in the other. The
steel slug is also shaped like a screwdriver bit for adjust-
ing trimmer capacitors. Placing the brass slug into a coil
lowersits 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 de-
creased 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 capa-
city by means of the screwdriver bit. If inserting the stee]
slug increases the output, increase the tuning capacity, A

* wave signal generator, audio, IF or RF, should be used
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as a voltage source for aligning and tuning such circuits in-
steac of the Interference Generator 8G-23,'U.

{T) TheVoltage Indicator-Probe can be used to indicate
high resistance by placing the unknown resistance in series
with the Probe and an approximate 300 volt DC source E,
The resistance R in Kilohms is then caleulated by the formula;

E
R=500f —w—"— . _ , Kilohms
Reading in Volts

(8) It can also be used to measure, for test purposes,
the voltages available at the pins of tube sockets with the tube
removed. Adapters in the Navy Type-49992 Adapter Kit
will make these measurements possible from 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 1volt of
RF energy appliedto the tip at 3.5 megacycles, and is used to
determine the presence of intense electric radio frequency
fields such as existaround transmitters and other RF oscil-
lators. The direct connected sensitivity of the unit as given
in the Technical Summary of Section 1 was obtained by actual-
ly connecting a 1volt 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 Extension rod (0-904) is a
calculated value at a high frequency and at the best is only
approximate,

b. OPERATION OF RF INDICATOR-PROBE. - The probe
is held in the operator’s hand with the tip pointing in the
direction of greatest RF electric field. The manner inwhich
the Probe is held may change the sensitivity slightly. The
smaller the capacitive impedance between the operator’s hand
and the meter frame (inside and at the topj); the greater will
be tae 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 smaller fields
the point is touchedto 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 volt-
age, 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.

¢. 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 adirect test for radiation, and will show if the over-
alltransmitter and antenna are operating. The Probe indic-
ates 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,
suchas inthis example, shouldbe approached cautiously with
the Probe, so as not to overload the internal germanium
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diodes and meter.

(2) This Probe will indicate the presence of electric RF
fields near local oscillator coils in radio receivers.

(3) It can be used to detect nulls and maximums along
whip and dipole antennas and open transmission lines.

(4) Transmitter antennas can be adjusted as to length
and tuned to a particular frequency by placing the RF Indic-
ator-Probe near the energized antenna and observing the
meter deflection. The antenna is adjusted for maximum
meter deflection.

(5) RF bypass capacitors in circuits 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 small, meter deflection shouldbe observed
on a good capacitor, '

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

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

a. LIMITATIONS. - This Probe can indicate circuit con-
tinuity andresistance valuesbetween zero and 10,000 ohms.
The instrument should be shorted and zero checked before
using. This is not aprecision instrument and cannot be used
to measure critical values of resistance,

b. OPERATION OF RESISTANCE INDICATOR-PROBE
ID-264/U. - This unit is first checked for zero resistance
by shorting the test lead to the metal probe tip. The meter
pointer should move up scale and on past the 500 Oi:m mark
when terminals are shorted. If the pointer does not reach
the 500 ohm mark, the battery should be replaced (see fig-
ure 3-1.) Approximate values of resistance in ohms are in-
dicated directly on the scale, The accuracy canbe increased
by proportionally correcting for the amount off on the zerc
test.

c. TYPICAL APPLICATIONS. - Afew of the uses for the
Resistance Indicator-Probe are listed in the following para-
graphs.

(1) This unitwill measure approximate resistance val-
ues in the range from 0 to 10.000 ohms.

(2) It will indicate continuity of wiring.

(3) The forward and reverse resistances of crystal
rectifiers and small copper-oxide rectifiers canbe indicated.
The tip of the Probe is positive.

(4) Electrolytic capacitors can be tested for short by
placing the tip of the Probe to the positive side of the capac-
itor and return lead to the negative side with one end of the
capacitor disconnected. Figure 4-11 shows the Probe being
used to test an electrolytic capacitor.
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Figure 4-11. Checking an Electrolytic Capaciter in a Radio
Receiver with Resistance Indicator-Probe

8. DECADE RESISTOR T1S-672/U AND
DECADE CAPACITOR TS-671/U.

These units are designed for use as substitution and test
resistors and capacitors, having the full range of values re-
quired for test. temporary repair or trouble-shooting of elec~
tronic equipment.

a. LIMITATIONS AND TYPIC AL APPLICATIONS. - The
Decade Recsistor unit can be usedto obtain values of resist-
ance fromone ohm to 12 mevohms, Each resistor inthe case
is rated at two watts dissipaticn and care should be taken
when using thisdecade tomake sure thatthe energydissipa-
tion per resistor does not exceed this value. The accuracy
is £ 5%. The totaldissipation inside the decade case shoutd
not be permitted to exceed 10 watts,

The Decade Capacitor canbe used to obtain values of capa-
citance between 0.0001 and 48 microfarads. The capacitors
in the range of 0.0001 microfarudsto 0.25 microfarads have
a DC working voltage rating of 600 volts, The electrolytic
20/4 mifd. capacitors are rated at 450 VDC. Polarity of elec-
trolytic condensers mustbe observed. The accuracy is + 10%
for the paper capacitors and -0 - 75% for the electrolytic
capacitors.

b. OPERATION OF DECADE RESISTOR AND DECADE
CAPACITOR. - The resistors in this unit can be placed in
series by means of Navy Type CAOR-491895 Elactrical Leads
as shown in figure 1-8 in which the decade resistor is con-
nected so that 8 megohms is between the probe tips.

The capacitors inDecade Capacitor may be hooked up in
parallel by electrical ieads as shown in figure 1-9. These
capacitors have values normally required for test and sub-
stitution in electronic equipment. Their DC voltage ratings
should not be exceeded. If large AC currents and voltages
are involved in the use of paper capacitors. care must be
exercised that the peak AC voltage dues not-exceed the DC
working voltage rating. A safe value of AC current through
the mica and paper capacitors for frequencies up to 37 mega-
cycles is 0.1 ampere.

4-11



4 Section NAVSHIPS 91146 OPERATION
Paragraph 8 b AN/USM-3

CAUTION

Polarity of electrolytic capacitors must be observed,
Never allow the positive terminal to become negative
with respect to the common (NEG) terminal.

When using the electrolytic capacitors in alternating cur-
rent 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 bebiased
positively with a DC voltage that is 20% greater than the peak
AC voltage, but less than 450 volts DC.

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

(1) The Decade Resistor and Decade Capacitor can be
used individually for substitution tests 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
substitution method, one leador connection of the suspected
component must 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 stray capacitances. The
stray 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
resistance from the box should be selected and inserted
across the resistor. Figure 4-12 shows the method of sub-
stituting both units.

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

? UNSOLDER LEAD

\

Figure 4-12. Substituting Decade Resistor and Decade
Capacitor in an Electronic Circuit

WARNING

ELECTRONIC EQUIPMENT OPERATES AT DANGEROUS VOLTAGES

STOP ! LOOK ! THINK ¢

Men have been Kkilled 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
distracting noises, and attempts to carry on a conversation
while servicing lead to material and personnel casualties.
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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. T he card must be filled out and
forwarded to BUSHIPS in the franked envelope
which is provided. Full instructions are to be
found on each card.

Use great care in filling the card out to make
certain it carries adequate information. For
example, under “Circuit Symbol” use the
proper circuit identification taken from the
schematic drawings, such as T-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

FAILURE REPORTS

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.

NAVEHIPS (NBS} 383 (REV. $1-45;

ELECTRONIC EﬂUIPMENT)FAILURE REPORT (SIG)

*REPORT No.
DATE

NOTICE.—Read notes on cover
prior to preparing this form.

ING MAINTENANCE

NAME AND RANK OF OFFICER ACCOUNTABLE FOR MAINTENANCE
-

EQUIPMENT INVOLVED
Mavy Army

[ reae [ e

DUS"
[ semar

[ san
0w

Dc-umnnl Do»m

Dl’nl Drm Drn«

(Specify)
Other

Ds.und

(Specify)

EQUIPMENT MODEL DESIGHATION

SERIAL NUMBER OF EQUIPMENT

NAME OF CONTRACTOR

CONTRACT HO.

TYPE NUMBER AND NAME OF MAJOR UNIT INVOLVED

SERIAL NUMBER OF UNIT

CONTRACT OR PO DATA OF UNIT

DATE EQUIPMENT RECEIVED

ITEM WHIC

H FAILED

THiS SIDE FOR

TUBES

THIS SIDE FOR PARTS (NOTE 9)

TUBE TYPE, INCLUDING PREFIX LETTERS

SERIAL NO. (NOTE 1)

NAME OF PART

CIRCUIT SYMBOL NAVY TYPE NO.
(eg R-13)

TUBE MANUFACTURER

CONTRACT NO. (NOTE 1)

SERIAL HO. SCONTRACT DATA

*DATE RECD, "ARMY 5TOCK NO,

FAILURE OCCURRED IN GUARAMTEED HOURS DATE OF ACCEPTANCE *CHECK-OFF OR TAG DATA (NOTE %) *MANUFACTURER'S DATA (NOTE 9
Cince Tl oo i
o ACTUAL HOURS DATE OF FAILURE BRIEF DESCRIPTION AND CAUSE OF FAILURE, INCLUDING APPROXIMATE LIFE {CONTINUE ON

O O o s

ol v (Specity

) TYPE OF FAILURE TUBE CIRCUIT SYMBOL
(NoTE 7} Y-

e
MATURE OF FAILURE AND REMARKS (NOTE 8) (CONTINUE ON BACK)
CONCLUSION:

Keormas T Tranpartotion Dther
D rephacement D Shertags D cation D Fatture D _ D 4(52“511)

*NOT REQUIRED FOR REPORTS SUBMITTE

D BY NAVAL ACTIVITIES,

J6—46851-1 V. B GOYERNNENT PAINTING OPFICE

Figure 5-1, Failure Report, Sample Form
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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 areadingnear the center of the scale. Rotate the LINE
CONTROL knob to set the meter pointer to the LINE CHECK
mark, Obtain adirectly heatedor 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 neonlamp isfunctioning correctly. Com-
plete the tests on the tube tobe sure that the dévice is operat-
ing normally.

Remove the tube, and index the CIRCUIT SELECTOR to
one of the capacity ranges. Plugin a pair of testleadsin 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 eachrange
assuming that the power line potential is within * 10 volts of
the nominal 115 volt amplitude.

CAUTION

Do not attempt to open casebefore reading instruc-
tions under paragraph 1b.

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-105 T-i0! [ ie}]

E-10}

5-103 5105 s-107 $-i09 s-iil
5104 5-106 5-108 s110

Figure 5-2. Side View of Tube Tester TV-4/U, Case Removed

5—2

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 adirect 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 mechanicdl 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 of toggle
switches is indexedto 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 personnel is absolutely certain that such procedure is
the only course, or that the ensuing instrument readings in-
dicate that it is necessary.

(1) TUBE TESTERCASE REMOVAL. - The caseis re-
moved from the instrument as follows:
(a) Remove the three screws that fasten the top side

R-1I€ Rl
M-101
W-101

Figure 5-3. Angle View of Tube Tester, Case Removed
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of the hinge Lo the Tube Tester TV-4/U.

(b) Lift the Tube Tester out of the test kit.

(c) Place the Tube Tester on the bench with the soc-
ket panel face up.

(d) Remove the line cord,

(e) Remove the five button head screws around the
three edges of the socket panel.

CAUTION

DO NOT REMOVE ANY OF THE FRONT PANEL SCREWS

(f) Pull the bottom of the case away from the bakelite
panel. The socket panel will stay affixed to the bakelite panel,
but the case which forms the bottom, ends and opposite side
of the device will come off.

(2) SOCKET PANEL REMOVAL.
{a) Remove outer case as per previous paragraph,
(b) Remove the two corner screws at the top of the
bakelite panel nearest the socket panel,
(c) Carefully lift socket panel away from the bakelite
panel and then pull away from the chassis.

(d) Unsolder only those leads from the terminal board
that go either to the chassis or bakelite panel. Many repairs
can be made by just puiling the socket panel away from the
Tube Tester without unsoldering any wires to the terminal
plate, since the cable is quite long.

(3) CHASSIS REMOVAL FROM BAKELITE PANEL.
(a}) Remove outer case as per previous paragraphs,
{(b) Remove socket panel as per previous paragraph.

(c) Remove the knobs and nuts from the FILAMENT
SELECTOR and the CIRCUIT SELECTOR controls.

(d) Remove the four panel screws fastening the four
chassis posts to the panel.

(e) Lift the chassis away from the panel and lay it to
one side. The leads in the cable are sufficiently long so that
connections need not be unsoldered.

c. DETAILEDCHECKS. - Thefollowing checks are given
for each of the faults 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, or an open meter. b

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

NAVSHIPS 91146
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be readily checked by the Resixtance Indicater-Probe, Un-
solder the leads to the nutside termis before tesung, If
the component is defective. remne cnas:is as:embiv
from the hakelite panel. See paragra;

(b) Seepoint topoint resistance n.2asure.ne t- iy ge-
termining defective transformer o1 meter,

(2) A lighted neon lampwitn no tube in the test sockets
indicates a short in the socket panel wiring, at the terminal
strip mounted on the socket panel, in the wiring .0 S-101 or
a short at the terminals on the transformer T-101. Check
for the shorts as follows:

(a) Start with all toggle switches in the QUT porition
and index the CIRCUIT SELECTOR through all positions in
cluding the capacity meter ranves, A lighted neon lamp in
dicates a short in the wiring to the CIRCUIT SELECTOR
switch, incorrect wiringon thuse units where areplarement
of the CIRCUITSELECTOR switrhhas been made, or a short
at the transformer terminais.

1. Mechanically inspect lead dress at $-101 and
T-101.
2. Repeat above checks.

(b) With CIRCUIT SELECTOR in LINE SHORT CHECK
position index each of the toggles separately to the IN and
then return to the OUT position. A lighted neon lamp indic-
ates a short in the socket panel or at the terminal strip on
the socket panel.

1. Unsolder the wires that come {rom the chas<is to
the terminai strip.

2, Fan out these unsoldered leads and repea: the
check. If no short is indicated. the socket panel is fauity.

3. Using an ohmmeter that gives a good indication
on two megohms, check between each connection on the ter-
minal strip tolocate the shorted leads. An indication of two
megohms, or lower, will cause trouble,

NOTE

Do not use solder paste or acid core solder. as it
will cause such highleakayge currents that the short
check will become completely iucperative, requir-
ing that all components on the socket panel be dis-
carded. Use only rosin mixed ir alcohol as a flux
or a good grade of rosin core solder. £

(3) Low or no line check invalves only three ¢compon-

Figure 5-4, Rear View of Socket Panel
of Tube Tester TV-4/U
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Figure 5-5. Front View of Sockets
Showing Pin Numbers
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Figure 5-6.
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Wiring Diagram of Tube Tester TV-4/U

Figure 5-7.
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TABLE 5—1. RESISTANCE TABLE "OR TUBE TESTER
TUBE
OMPONENT|  TEST RESISTANCE | SELEC.| CIRCUIT R
0 BE LEADS VALUE Tor | SELECTOR :
CHECKED ACROSS (OHMS) POSI. SWITCH (Take apart only those sections noted and unsolder only
TION POSITION th.ose connections noted.)

R-101 R-101 3i1/2%| - CX10

R-102 R-102 165+ 1/2% = OFF

R-103 R-103 300+ 1/29 = CX10

R-104 R-104 88.3611/2% | - CX10

R-105 R-105 7328+1/2% | - - Unsolder leads from one side of spool,

R-106 R-106 26,224+ 1/2% | - NORMAL

R-107 R-107 76+ 1/2% - NORMAL Remove socket panel from bakelite panel. Do not un-

solder any leads.

R-108 R-108 726*1/29% = NORMAL Same as R-107.

R-109 R-109 9500 *1/2% 2 NORMAL Same as R-107.

R-110 R-110 70,300+ 1/2%| - NORMAL

R-111 R-111 4071/2% | - NORMAL

R-112 R-112 4700+ 1/2% | - OFF

R-113 R-113 765:1/2% | - OFF

R-114 R-114 160,000+1/2% | - OFF

R-115 R-115 2,000+ 10% OFF

R-116 R-116 350*10% = - Remove the four panel screws holding the chassis.

Lift chassis away from panel. Unsolder leads to out-
side terminals of control.

R-117 R-117 1501 10% = CX10 To replace control remove socket panel completely

and lift chassis away from panel.,
Adjustment | Junction of 27+1/29 40 CX10 If adjustment is required see paragraph (2) under
of R-117 R-117-R-101 Detailed Checks. Note this measurement must be
and the cen- accurate.
R-118 tex t_ernéunal 200.000 + 10% = OFF To replace, loosen chassis from panel, Unsolder only
s the R-118 resistor leads.

R-119 R-119 510,000* 109 - OFF To replace, loosen chassis from panel. Unsolder only

the R-119 resistor leads.

‘imary of | Pins 1&7 See Rotate the FILAMENT SELECTOR. For Fil. Sel. at
+-101and |onlarge?7 Remarks - ” 1.1 V. through 28 V. -0 to 2.5 ohms. For Fil. Sel. at
S-102 prong socket 35 V.through117V. - 2 to 16 ohms. No continuity on

any Filament position indicates open primary in T-101
No continuity on several switch positions indicates
defective S-102, To replace S-102 or T-101 remove
socket panel and chassis completely from bakelite
panel.

M-101 Meter 1238+1% - - Remove four screws from front of meter, remove from

Studs panel and unsolder one of the leads.
$5-101 Pin1of Infinity = OFF All toggles in OUT position except B. All checks on
4-5-6 prong S-101 assume that all resistor components are good.
socket and Incorrect readings indicate faulty switch, incorrect
pin 3 of Reg. wiring or ashortor open in the wiring to the switch.
octal socket
Same as 650,000%10%| 48 LINE
above SHORT
CHECK
Same as 4870+10% | 48 DIODE
abpve
Same as 9307 109 48 Bat. Tubes
above
Same as 175*10% 48 NORMAL
above TUBES
Same as 23001 10% 48 SPECIAL
above
Capacity 75X10% | - CX10
Jacks
Capacity 785210% | - CX1
Jacks
Capacity 7,850%10% | - C+10
Jacks
Capacity 79.000+10% | - C + 100
Jacks

5-6
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TABLE 5—2. POINT-TO-POINT VOLTAGES ON TUBE TESTER
FOR T-101 AND LINE SHORT CHECK CIRCUITS
COMPONENT CIRCUIT TOGGLE SWITCH FILAMENT
OR CIRCUIT TEST VA°(!;:' SELECTOR TO IN POSITION SELECTOR
TO BE LEADS g SWITCH (ALL OTHERS TO SWITCH RRSUARIY
CHECKED ACROSS ? POSITION OUT POSITION) POSITION
T-101 Filament Pins | 115 LINE SHORT = 117 All voltage checks on T-101
(#1&4) on4-5- CHECK are made with LINE VOLT-
6 prong Socket AGE control rotated so that
Same as above| 69.1 |Same as above 70 potential on 117 volt posi-
Same as above| 47.8 |Same as above 50 tionof FILAMENTSELECT-
Same as above| 33.8 |Same as above 35 OR is 115 volts. (Testleads
Same as above| 27,75 |Same as above 28 acrossfilament pins of 4-5-
Same as above| 25.1 |Same as above 25 6 prong socket). Voltages
Same as above| 18.9 |Same as above 19 shown are exact and correct-
Same as above| 12.72 |Same as above 12.6 ion for any error in the test
Same as above| 10.3 |[Same as above 10 meter should be made. Use
Same as above| 7.53 |Same as above 7.5 a 1,000 ohm/volt ac instru-
Same as above 6.32 |Same as above 6:2 ment.
Same as above 5.0 |Same as above 5
Same as above 3.1 |Same as above 3
Same as above 2.5 |Same as above 2.5
Same as above 2.01 [Same as above 2
Same as above 1.54 |Same as above 1.5
Same as above 1.19 |Same as above 1T
Terminals 4.05 INORMAL -
A&BonT-101
Terminals 40.7 |NORMAL =
A&ConT-101
Terminals 96.7 [NORMAL -
A&DonT-101
Terminals 29.5 |NORMAL - ’
E&FonT-101
Terminals 303 NORMAL -
E&GonT-101
Terminals 2.86 [ NORMAL =
H&IonT-101
Line A&Bonsoc- - LINE 1.1 Set to LINE CHECK mark by
Short ket panelterm- SHORT rotating LINE VOLTAGE con-
Check inal strip CHECK trol. Use 20,000 ohm/volt dc
Circuit instrument, 250 volt range.
Positive of meter to A term-
inal reads 115 V DC.

ents, V-101, C-101 and R-114, the line check resistor.

(a) A burnt out V-101or an openR-114 will cause the
line check indication to be zero.

(b) An openC-101will 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 readingtoo high as indicated by a number of
tubes giving off scale readings is causedby 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

3. If there is a small carbon resistor in series with
R-114 solder a shorting lead across it.

4, Rotate LINE VOLTAGE control until the meter of
known accuracy indicates 7.3 volts.

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

6. Insert sufficient resistance in series with R-114
to bring the line checkindicationto the LINE CHECK division
on the Tube Tester meter scale, Theresistancetobe 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 SELECTORto any one of the cap-
acity ranges.

2. Set the TUBE SELECTOR control to40 and mea-
sure the resistance between the center terminal and the out-
side terminal to which the resistance spool R-101is 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 been standardized against an accurate 27

ohm resistor.)
3. The position of the TUBE SELECTOR control has

-7
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TABLE 5—3. POINT-TO-POINT VOLTAGES ON TUBE TESTER
FOR FILAMENT AND SOCKET WIRING
73
08§ TEST LEADS ACROSS PIN NUMBER
5 E
om
) 29
e z
o S|« <
z 03 | u w w w
5 zo | S 5 d = 2 REMARKS
B |o|[Cr| = = < = | B =
| B < g o IR AR g
e (S|z8| = z| 2 | "°|B|2|z2 z
c |B|PE|E|<| S| =|S|E8 (8% %|C|%|,]%
3 |S|g0|z|2|E|3|8|z|<|88/2|E|z|%]|z
& oo o 5 8 G 8 a .;., n.n<: o 8 a 9 a
¥ > 9_< ~ (o] - o = o s |[INS| O = | N < o
Fil 5| - [3-4(8-7|8-2| - |7-2|9-1|1-6 |1-7|7-2|8-1|1-7|6-1]|5-4 FILAMENT SELECTOR at 5.
29| B [3-1|8-3(8-1| - |7-3]/9-3|1-2 |1-2|7-3|8-2|1-3|6-3]|5-1 Use 1,000 ohm/volt a-c in -
29| C |[8-7|8-4(8-3| - |7-4|9-4|1-3 |1-83|7-4|8-3|1-4|6-4|5-2 strument FILAMENT SELECT-
29| D [3-5|8-5(8-4| - |7-5|9-5| - 1-4|7-5|8-4(1-5|6-2|5-3 OR 5. TUBE SELECTOR at 49.
Socketfog | R & o S I R - | - |85 - | - |5-9 CIRCUIT SELECTOR at NOR-
Wiring Grid MAL.
Caps If voltage is 24, the filament
29 F |3-6 |8-6]|8-6 - |7-6]19-6|1-4 {1-5|7-6|8-6|1-6|6-8|5-6 leads to the socket are reversed.
29| G |[3-2|s8-1|8-7| - |7-8|9-8|1-5 |1-6]|7-8|8-7|1-2|6-7|5-7 If voltage is 0the socket wir-
29 H = 8-218-5| - |7-1]9-2| - = e o - |6-5]|5-8 ing or wiring from toggle swit-
ches to the socket terminal board
is incorrect.

been carefully adjusted at the factory for correct tracking

in resistance withthe 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 panelby 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 yetbe 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 and check R-106 and R-105. In checking R-105, un-
solder the leads from one side of the spool.

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

(6) Errorin the capacity meter indication canbe caused
by defective resistors R-106, R-107, R-108, R-109, R-110
or R-111 or réctifier 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 necessary repairs made and
rechecked to determine if satisfactory operation can 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 unsatisiactory performance
of the Tube Tester or capacity meter.

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

(b) InTable 5-3 a dash (-) withno other figures under
the column head indicates that a voltage measurementis not

5-8

to be made on that particular socketor 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. Allpin numbers asviewed 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 T5-673/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 therear of the unit (these
are the bottom screws which hold the legs in place.) DONOT
REMOVE THE SCREWS ON THE FRONT PANEL.

All replaceable components are easily reached and canbe
located as shown in figures 5-8, 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 leads. The fuse (F-201) is mount-
ed in a clipon topof the chassis as shown infigure5-9. 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 the Navy 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
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M-20I i ’ ' E-204 V-202 T-201 E£-208 V"IZOB
/ | \ f

O

e

N

/
J-204 R-21l CR-202 J-205 R-202 V-20I E-205  F-20! E-201 C-209A,B&C
Figure 5-8. Reor View Front Panel, Signal Tracer 75-673/U Figure 5.9. Top View, Signal Tracer Chassis
R-203 X-20! Cc-205 C-206 C-207 C-210 C-2094A
/

J-203

N
c-208 X-202 R-208 R-208 R-210
Figure 5-10. Bottom View, Signal Tracer Chassis

ure 5-12 is used to locate the test points.

The indicating meter (M-201) can he replaced by (1) re- TABLE 5—4. PO;;I;—JE(')!-P‘(.)SI:;S\/(SLTAGES, SIGNAL
moving the two flathead screws at the rear of the Signal _' ) o
Tracer case and slipping off the cover, (2) unsoldering one ! - o }
wire and removing the screw and wire lugof the other wire ! OPERATING NORMAL |
at the top of the instrument, (3) removing the round-head COMPONENT TERMINALS VOLTAGE YO SROUND
screws on each side of the meter, (4) removing the tube : ek
shields (X-201) and (X-202). (5) removing the instru- V-201 | 1-GND 8o vne i
ment fromthe rear, (6) removing the two round-head screws v-201 \ 40r 5-GND 6.3 VA;
that hold the metal frame to the new instrument and replac- v-202 1-GNI: 15.)' VDE?
ing with the fillister-head screws, and (7) reversing the pro- V-202 ! 3.GND \ ) a VDO
cedure outlined above by replacing the instrument and screws V-202 4 0r 5-GNI ,_) s VAC
in the front panel and connecting the two wires tothe instru- V-2092 6-GNI 1u VDO

Ps 4 > 1

el Vv-202 ! §-GNT: 0.5 ¥DC |

V-203 1 ov A2-GNL 160 VDC i

3. INTERFERENCE GENERATOR 5G-23/U V-203 3.GND €3 Vac |

TROUBLE SHOOT!NG. V-203 | 7-GND 150 VAC !
V-203 2~-GND 5

The 1-1/2V battery in this unit should be changed at reg- | &% ke I

ular intervalsor as indicated by erratic behavior of buzzer., ——

ORIGINAL 5'9
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TRANSFORMER  T-201 MOUNTS
L— ON TOP OF CHASSIS

L 3 | {
‘\\ i ! A i
~ :' ! ’ WH B i |
RED i I \] i 503 =
T ¥ 2 2 () g |
6 l S v-202 N '
v-203 g:" 3 9 @ 1
2 | ol '
I =1 |
(=] o it
- § & vi[7 4
o l&ly E C-208 1=k
ellis]e BLK Y BLK :
S —
BLK + I
vililo|fo —
= C-205 = N :
8 5 i i
5 T T
BLK 2 = I
3| (8 !
@ il v-aor 5 (3 ;
,,”if E I 6 5WH )
T\
(U]
O £-201 \O FUSE_CLIP MOUNTS
CHASSIS ON_TOP OF CHASSIS
BOTTOM VIEW
SCOPE
V.TV.M.
S
PANEL
REAR VIEW ~__ l
|1
{ !
||
i
M-201 P !
A | i
= — e
S Wa |
CR-202 w \_J |
3204 o
BLK 7
S J-20. \) J
&MR-ZH )

Figure 5-12. Wiring Diagram of Signal Tracer 1S-673/U
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The unit can be taken apartby loosening the clamp ring (See
figure 3-1) and droppingout the components. The half-round
screw heid in the index button, BATTERY ADJUST SCREW
in figure 3-3, adjusts for a change inbattery length, Whena
new battery is installed, it may be necessary to turn this
screw in or out until the INNER TIP touches the OUTER 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 the 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 conneection 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.

VARIABLE
PROBE CAPACITY

SWITCH

Figure 5-13. Schematic Diagram, Interference
Generater $G-23/U

4. VOLTAGE INDICATOR-PROBE
ID-2_65/U, DISASSEMBLY.

To disassemble the probe remove the spring clamp by
means of the small screwdriver. Figure 3-1illustrates the
operation. Insert screwdriver as shown and lift end of
spring clamps gently. The cover can thenbe slipped off. The
resistor (R-401) can be reached by removing the two screws
which hold the prebe 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,

M-401
R-401 250-0-250A
510K

Figure 5-14. Schematic Diagram, Voltage
Indicator-Probe iD-265/U

5-12
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5. RF INDICATOR-PROBE ID-263/U, DISASSEMBLY.

This unit is disassembled by remaoving the spring clamp
with a small screwdriver gently, as indicated in figure 3-1,
Care should be taken that the condenser (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
FRAME .

PROXIMITY OR
HAND CAPACITY

C-50!
S04y F

-

Figure 5-15. 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 endtoward 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-80!

Figure 5-16. Schematic Diagram, Resistance
Indicator-Probe ID-264/U

7. REPAIR OF DECADE RESISTOR 15-672/U
AND DECADE CAPACITOR T5-671/U.

These units can be repaired after removingthe 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-T25% R-726 R-727 R-T28
M 2M 3IMm oM

R-721 R-722 R-723 R-724

100K 200K = 300K 600K
R-717 R-7/8 R-T19 R-72C
10K 20K 30K " 60K

R-T!3 R-714 R-7!5 R-716
1K 2K aK 6K

»

R-709 R-710 R-711 R-712
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Figure 5-17. Schematic Diagram, Decade Resistor 15-672/U
CAUTION
This equipment contains sensitive instruments.Pre-

cautions must be taken in handling, transportation,
and use to prevent damage.
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Figure 5-18. Schematic Diagram, Decade Capacitor 15-671/U

TABLE 5—5. TUBE JPERATING VOLTAGES AND CURRENTS
TUBE | mneiion | I ; | | HeateR ()
SECTION PLATE (E) PLATE (MA) | CATH. (E) | GRID ()
TYPE [ | ! AC
! e ! |
3A4 Rectifier | | 3 i
| | ’
12AX7 Amplifier | (1) 80 ; 1.0 0 i o | 6.3
12AX7 Cathode | (1) 150 | 0.8 08 | 0 | 63
Follower (2) 110 . 0.55 0.55 0 |
Amplifier : | (f
| | f
BAL5 Rectifier l' i 3.2 l |
L]
TABLE 5—6. TUBE CHARACTERISTICS
V‘%ET- TRANSCON-
DUCTANCE
e | | mave GRiD | SCREEN | PLATE | SCREEN |A-C PLATE | AMPLI- (MICROMHCOS) AN
TUBE | VoLT. | cur. | VOLT-| Giae | VOLT- | CUR- | CUR- | RESIST- | Fica-
TYPE AGt | rent | AGE | BN AGE | RENT | RENT | ANCE TION -
9 . ) (V) (MA) (MA) | (OHMS) | Fac- i ~ ]
(V) (A) TOR NOR- | MINI- IS | TEST
(MU) | MAL | MUM | (ma) | voLT
3A4 2.8 0.1 | 135 | 1.5 90 | 14.8 2.6 | 90,000 1900 | 1400
12AX7 6.3 0.3 | 100 | -1.0 0.5 80,000 | 100 1250 900
6ALS5 8.3 0.3 150 9.0 510 2
VAC 4
ORIGINAL
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TABLE 5—7. WINDING DATA
! :
‘ [ e |
DESIG- | R.F. L. WIND | WiRE F&
NATION | PART DIAGRAM ING size | TURNS ZuZ ‘ REMARKS
SYMBOL | NO. lgZ0 |
! g
| I
' ! |
| [1B-C |No.30 | 154 | 13.5
: {1B-D | No.30 | 386 | 340
5 1 1
; 2E-F | No.30 | 124 | 10.9 |
|2 E-G | No.30 | 1286 |113.0 |
| l [
3X-Y |No.28 | 63 | 3.7
2.8V {3X-Z | No. 28 147 | 8.1
®L [3X-AA|No.28 | 253 | 13.9
ov < |3X-AB|No.28 | 342 | 186 |
3X-AC| No. 28 | 373 | 20.5
=1 |4A-B | No. 22 17 |
82 | |
J 5 H-I | No. 26 12 .
1000 VAC
T-101 | H-2463 ~ ek | N 20 : | Hipot Test
#y |6J-L | No.20 | 6.5 .
‘ < [61-M |No.20 | 85| ;
1 6J-N | No.20 | 10.5 !
i 6J-0 |No.20 | 13 | ,
6J-P | No.20 | 21 |
6 J-Q | No. 20 26.5 | .
6 J-R | No. 20 31.5 | |
. :
TR-S [ No.24 | 12 | !
TR-T | No.24 | 22 |
7R-U | No. 24 48 | 1.0 |
7R-V | No. 24 4 | 1.6 |
7R-W | No. 24 86 | 1.8 |
7T R-X | No. 24 109.5 | 2.4
! i j
| |
| \ |
1-301 | H-2516 No. 30 | 100 | 77
|
30 -1600 ' Core Material -
e Pri. | No. 32 | 1364 85 Allegheny Audio
Grade Silicon
BLACK Steel.
T-291 H-2199 Sec. No. 44 | 3770 [2370
C.T.
ACK 750 VAC
BL . - .
Fil, No. 25 1 Hipot Test
6.3V .9A
GREEN

5-14
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The Stock Repair Parts furnished for this equipment are
supplied inbulk and, therefore, the quantities are not listed.
Items in Table 6-2 marked with an asterisk (*) are included

NAVSHIPS 91146

AN/USM-3

SECTION 6
PARTS LISTS

1. GENERAL

in the Stock Repair Parts complement.

TABLE 6-1. LIST OF MAJOR UNITS
SYMBOL GROUP | QUANTITY NAME OF MAJOR UNIT D:';‘G’LA'T‘:;;

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 8G-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

Section 6
Paragraph 1
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