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Section |

GENERAL NAVSHIPS 91688
DESCRIPTION AN/USM-3A Paragraph 1
SECTION 1

GENERAL DESCRIPTION

1. INSTRUCTION BOOK COVERAGE.

This instruction book covers Test-Tool Set AN/ USM-
JA 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-3A is designed for use
as a test and repair set for emergency repair on elec-
tronic and electrical equipment. It is intended only
for getting equipment back intooperation in a situation
where moreaccurate test equipment is either unavail-

able or where all necessary precision test equipment
is damaged or cannot be carried. To accomplish this
end, a compact, lightweight case is supplied with the
items as shown in {igure 1-1 [itted into it so that all
items are accessible and easily located,

3. DESCRIPTION OF UNITS

a. CASE CY-T03A/U. (See figure 1-1,) - The Case
conslsts of two drawn aluminum covers 9-1/2 x 8-1/2
x 3-1/2 inches which are hinged together, forming a
box 7 Inches deep. Latches, fittings, and a handle are
provided.

FEMALE CONTACTS

PLATE LEAD
(ACORN)

(FOR ELECTRICAL LEADS
IN CAPACITY MEASUREMENTS)

GRID LEAD

~ WESTON™®

falmi=f il wmin

Figure 1-2, Tube Tester TV-4A /U, Identification of Contrals on Contrel Panel

ORIGINAL
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1 Seclion
Paragraph 3 b

b. TUBE TESTER TV-4A/U. (See{igurel-2,) - This
unft coasists of a molded bakelite control panel on which
are mounted the meter and all of the controls, & socket
panel for allof the tube test sockets, and a wrap-around
case enclosing the complete unit, Pin jacks are avail-
able at the topof the cantrol panel for capacity readings
inaddition toall of the tube test functlons. The complete
assembly Is mounted in a steel case and Is pivoted on
a full length hinge so that it can be ralged 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 supporting arm, hinged at
the bottom of the Case, holds the Tube Tester at a 45-
degree angle when it is pivoted into position for opera-
tion.

Twogrid leadsare provided and extend from the front
panel. One is a captive double-ended connector for
contacting the top cap stud on metal and glass vacuum
tubes; the other is an acorn connector lead that term-
Inates In a small, split phosphor-bronze connector {or
attachment to the top pin of acorn tubes,

A 105- to 125-volt. AC onlv, 50- to 1800-cycle single
phase power supply source is required, The pnwgalr

demand at 115 volts is approximately 25 watts. From
such a power soarce, tube test filament potentials at
power line freguency are avallable in 17 steps: from
1.1 to 117 volts inclusive,

LEVEL ADJUSTMENT -

";f'i;}s’p e A =r

A—

NAYY TYPE CQG-82472 —
POWER CABLE ASSEMELY

MAVIHIPSY Y1688
AN/USM-3A

—~NAYY TYPE CAOR-491899-A
/' ELECTRICAL LEAD

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

- RF CABLE CG=5T0/y (20}

WEIMNERMAL

DESCRIPTION

For the tube test functlon, two electrode potentlalsand
four load impedances are avallable for diode, battery
type, normal, and special type tubes. One meter re-
versing toggle switch and eight electrode toggle
switches provide the reguired flexibility for the total
emizssionand individual electrode em.ssiontests on the
various tube types listed in the Tube Data Index,

The indicating meter is calibrated with three scale
arcs; the top arc lor capacity readings, the mlddle arc
for tube Indications In three different colors, and the
inside, or bottom, 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 Indexisa small bookletatlached tothe
Tube Tester by a panel briacket and ls [olded over the
front {ace of the Tester whennot Inuse, When the Tube
Tester is ralsed to the operating position, the Tube Data
Index can be rotated tothe right and swung forward {or
ready reference.

¢. SIGNAL TRACER TsS-873/U. (See flgure 1-3,) -
This equipment coasists of a varlable 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

—SIGNAL TRAGER T3-673/U

~NAYY TYPE CTE-431898
TELEPHOWE RECEIVER

~ NAVY TYPE
CADR-4 81901

_..-—~——"_""'-L.,.\ HEADBAND

— NAVY TYPE CADR-201897
ABABTER COMNECTOR

LE-a02
T GROUND [EAD

¥

= TEST PROD MY-5%34/U
(FOR RF VOLTAGES }

Figure 1-3. Signal Tracer 75-673/U, Test Prod MX-933/U, Test Prod MX-934/U, RF Cable Assembly
CG-570/U (3'0"), Navy Type CTE-491898 Telephone Receiver, Navy Type CAOR-491901 Headband,
ond Navy Type CQG-62472 Power Cable Assembly; Identification of Units

1=2 ORIGINAL



GENERAL
DESCRIPTION

Type CAOR-401897-A Electrical Leads are provided
faor copnecting an oscllloscope, an earphone, or an
electronic voltmeter to the cutpul. The RF Cable
Assembly CG-5T0/U (3’0"} is used with Test Prod
MX-834/U (for RF signals) and Test Prod MX-833/U
(for audio signals). The Navy Type CAOR-491885
Electrical Lead with Navy Type CAOR-481897 Adapter
Connector and Alligator Clip E-802 are used to ground
the prod.

The amplifier i capable of amplifying AC voltages
from 47 to 15,000 cycles per second when used with
the Test Prod MX-833/U. Audio modulation onvoltages
having frequencies from 15,000 cycles to 400 mega-
cycles is detected by Test Prod MX-834/Uand amplified
by the Signal Tracer, The Signal Tracer is located
behind the Tube Tester as shown in figure 1-1.

The Telephone Receiver and Headband, RF Cable
Assembly, Elsctrical Leads CAOR-481885, and Test
Prods arein the Accessory Case to the left of the Tube
Tester (seeflgure 1-1)and are listed in table 1-3 under
Accessorles,

d, INTERFERENCE GENERATOR 8G-23/U. (See
figure 1-4.) - This unit is an aperiodic impulse buzzer
type generator housed in a probe case. Pressing the
buttonat the top connects thebattery tothe buzzer., The
white line on the button Indicites the position of the
attenuator. The buzzer s connected directly to the
probe tip in position 1 and througha variable capacitor
in pesitlions 2 through 10. The buzzer frequency is
approximately 1000 cycles per second with harmonics
extending up toapproximately 400 megacycles. It Is
used togenerate audioand radio frequencyvoltages for
test purposes, Itis usedwith Navy Type CAOR-4081895
Electrical Lead, Navy Type CAOR-491887 Adapter
Connector, and Alligator Clip E-B02, These items are
located in the Accessory Case and in the Tool Holder.
(See figure 1-1,)

The Interference Generator Is located next to the
Signanl Tracer in the backof the Case as shown in{igure
1-1,

INDEX LIME

LOCK 3PRING
FOR BUTTON

MNAVY TYPE
CAQR--S89T
E-902 ADAPTER COMMECTOR

NAYY TYFE
CAQR 4940285

ELECTRICAL LEAD
{(FOR GROLING OWLY) ——

Figure 1-4. Interference Generator 5G-23/U and Navy
Type CAOR-491895 Electrical Lead, Identification

ORIGINAL
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e. VOLTAGE INDICATOR-PROBE ID-265/U. (See
figure 1-5.) - This unit is shown with its lead attached
for a complete circult, It consists of two meter ele-
ments so arranged electrically that one, M-401, Indi-
cates whether the line is AC or DC, I the line i1s DC,
the polarity of the probe tip is indicated. The second
meter movement M-402 indicates the magnitude of the
voltage. The scale s marked 0, 55, 110, 220, and 440
volts. The AC voltage measured cian be in the frequency
range of 10 to 10,000 cycles. The lead used with this
probe is Navy Type CAOR-481809-A, which is located
on the Cord and Test Lead Holder H-818 behind the
Accessory Case,

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

NAVY TYPE
CAOR-491899-A
ELECTRICAL LEAD

TIP—

Figure 1-5, Voltage Indicator-Probe 1D-265/U and

Navy Type CAOR-491899-A Electrical Lead,
Identification

f. RF INDICATOR-PROBE ID-263/U. (See figure
1-68,) = This unit contains a meter movement and a
erystal 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-gcale when one volt of RF voltage
is applied tothe tipof the Probe. The handcapacitance
of the operaior supplies the return RF connection.

1-3
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To reachinto a deep chassis or Into high voltage areas,

the Extension Rod G-904 is provided. This rod slips NAVY TYPE

onto the tip of the Probe, When used, it normally in- CAOR-49i899-A

creases the sensitivity of the unit. It is stowed in the ELECTRICAL

Tool Holder, and the Probe is locatedat the rear of the
Case as shown in figure -1,

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

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

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 s marked from 0 to 10,000 ohms. Theelectrical
connections are at the probe tip and througha test lead
plugged into the top of the case. This Probe isusedwith
Electrical Lead CAOR-481889-A, which is located on
the Cord and Test Lead Holder, For its locationin the
Test-Tool Set refer to figure 1-1.

h. DECADE RESISTOR TS-872A/U. (See flgure
1-8.) - This unil consists of a molded plastic case
housing 28 two-watl resistors, each insulated from the
other, The values are arranged in a one, two, three,
slx serlesfrom one ochm to six megohms; thus allowing
any vilue between one ohm and 12 megohms to be ob-
tiined In steps of one ohm by connecting the proper
resistors in series by means of the Navy Type CAOR-

491895 Electrical Leads. Figure 1-1shows its location
in the rear of the Case. Figure 1-8. Decade Resistor T5-4724 /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 00,0001 microfarad and 48
microfarads. Individual capacitors having values of
0.0001, 0.0003, 0.001, 0.003, 0.01, 0.02, 0.1, and 0.25
microfarads, ratedat 600 volts, are pluced as indicated
by the front panel markings. The two 20,/4-microfarad
electrolytic capacitors each have a common negntive.
Other values In the range covered cun be obtained by
the use of electrical leads. The Decade Capacitor is
located in the Case immediately in front of the Probes
as shown in [igure 1-1.

BLANY TYPE
CAOR=A01AT5
~ ELECTRHICAL

S

POPER S < LEAD

Ll el FET]

ELECTROINTIC
CAPALCITORS

MAYY TYEE
CAQR-491899-A
ELECTRICAL LEAD

KAV TYPE
CAOR-491699
ELECTRICAL LEAD

Figure 1-9. Decade Copacitor T5-761/U, Identification

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

k., NAVY TYPE CAOR-4081898 AND CAOR-491899-A
ELECTRICAL LEADS. - These consist of two red and
two black 30-inch leads with miniature banana plug
terminils at one end and phone tip plugs on the other.
The Navy Type CAOR-491897 Adaptor Connectors fit
the capacity pin jacks directly above the meter of the
Tube Tester and adapt the banana plugs of these leads
to the pin jacks,

L. NAVY TYPE CAOR-401897 ADAPTERCONNECT-
ORS, - Four of these units are provided. Two are used

ORIGINAL
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for the capacity meter function of the Tube Tester.
They are stowei In the Tool Holder CY-704,/U as shown
in figure 1-1. The units adapt o banana plugto a phone
tip jack. '

m. NAVY TYPE CAOR-4918086 ELECTRICAL LEADS.
- These leads are eight inches longand havea combi-
nation banana plug and female connector on each end.
They are used as grounding leads for the Test Prods
and as patch cords {or the Decade Capaclitor and Decade
Resistar,

n. TOOL HOLDER CY-T704/U, (See figure 1-1,) - It
consist= of two pressed, transparent, plastic sheets
with recesses provided for stowing each tool. The
bottom sheet is fastened to the inside top of Case CY-
TO3A/U. The top sheet holds the tools in their respec-
tive compartments and Is secured by two snap-sildes,
The name and standard Navy stock number of each tool
appears in the bottom of its individual compartment,
and all tools are installed in the top of the Case. The
top sheet, or tosl cover, is held by a wire to prevent
{ts loss when open.

ag. TECHNICIAN'SE HANDBOOK. (See figure 1-1.) -
This book is provided for ready reference on the part
of the aperator when making emergency repairs and
inclodes sufficient technical data and information
necessary to use the Test-Toaol Set. It islocated inthe
Case in back of the Tube Tester,

p. BATTERY AND BULB CASE, (See lgure 1-1,) -
Pressed [rom plastic, thls case provides storage space
for four 1-1/2-volt flashlight batterles JAN BA-58, two
flazhlight bulbs, 10 feet of hook-up wire, and one foot
of 50/50 rosin core solder,

g. TOOLS AND MINOR ITEMS. (See figure 1-1,) -
The tools and {tems listed below are contained in the
Tool Holder in the top of the Case, unless otherwise
noted,

(1} Fuse Puller H-914 - fiat dual size.

(2) Pllot Light Extractor H-916 - a rubber cup de-
vicetoaid inthe removal of pilot lamps from inaccessi-
ble locations.

(3) Hex Head Wrench Set H-904 to H-908 - 0.050,
1/16, 5/64, 3/32, 1/8, and 5/32.

(4) Insulated dental type Mirror 0-903 - can be
aftached to Flashlight Extension O-902 toexamline areas
hidden [rom direct view.

(5) Insulated Tweezers H-915 - 8 inches.

(6) Flashlight O-801 with lucite Flashlight Exten-
sion 0-902.

(7) Long Nose Pliers H-912 - 4 inches,

(8) Side Cutting Pliers H-913 - 4-1,/2 inches.

(9) Socket Wrench Set H-910 - 3/16, 7/32, 1/4,
9/32, 5/16, 11/32, 3/8 and 7/16 with Handle H-911,

(10) Neon Test Light 1-901 - 200,000 ohms impe-
dance, 60-500 v AC, and 00-500 v DC - tesis for pre-
sence of volinge.

(11} Combination Screwdrivar H-903 with ititer-
changeable 1/4-inch slotdrive bit and #2 Phillips drive
- stubby size.

(12) Screwdriver H-801 - 4 inches with 3/18-inch

blade.
=5
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(13) Screwdriver H-002 - 2 inches with 3/32-inch
blade.

(14) Exteasion Rod O-904 - for use with all Probe
units, It has a4 metal center conductor and plastic ex-
terlor., A removeable insulating cover is provided for
uge with the RF Indicator-Probe ID-263,/U and for Test
Prod MX-934/U,

(15) Three Alligator Clips E-802 - for test leads.

(18) Two Spade Lugs E-803 - for test leads.

(17) Alignment Tool H-817 - an insulated low capa-
cltance screwdriver for adjusting variable trimmer
capacltors.

(18) Pen type Soldering Iron H-918-115 volts, 50 to
1600 cycles. The unit is stored in Cord and Test Lead
Holder H-918 as shown in figure 1-1.

(19) Cord and Test Lead Holder H-918 - frame for
holding Navy Type CAOR-491869 and CAOR-401888-A
Electrical Leads, Navy Type CQG-62472 Power Cable
Assembly,and Soldering Iron Handle H-919. This unit
I=s stored In Case as shown In figure 1-1.

(20) AccessoryCase A-902 - container {or stowing
Test Prods MX-933/U and MX-934/U, RF Cable As-
sembly CG-570/U, Navy Electrical Leads CAOR-
491895, Navy Type Telephone Receiver CTE-401808,
and Navy Type Headband CAOR-491801. This unit is
stored in Case as shown in figure 1-1.

(21) Soldering Iron Tip Holder H-822 - provides
positive gripping of Soldering Iron Tips H-920 and
H-9821 for removal from Soldering Iron Handle H-819
when hot and for storage of same. This unit is stored
in Case as shown in {igure 1-1.

NAVSHIPS 91688
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(22) Boldering Iron Tips H-920 and H-821, chisel
type, 20 watts and 37.5 watts respectively. These units
are mounted In Soldering Iron Tip Holder H-822,

4. REFERENCE DATA,
a. NOMENCLATURE, - Test-Tool Set AN/USM-3A.
b. CONTRACT. - NObsr-52269, dated 23 May 1951,

¢. CONTRACTOR. - Radio Frequency Laboratorles,
Inc., Boonton, New Jersey.

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

e. PACKAGES PERCOMPLETE SHIPMENT. - One.

f. CUBICALCONTENTS, - 5.9 cu. It. crated; 0.42 cu.
ft. unerated.

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

h. POWER SUPPLY. - S8ignal Tracer TS-673,/U and
Tube Tester TV-4A /U require 105 to 125volts at 50 to
1800 cycles. Interference Generator BG-23/Uand Res-
istance Indicator-Probe ID-284/U each requirea self-
contained 1-1/2-volt battery JAN BA-58,

I. POWER CONSUMPTION. - Signal Tracer TS-
673/U consumes T watts. Tube Tester TV-4A/U con-
sumes 25 watts at 115 volts, 60 cycles.

TABLE 1-1. ELECTRON TUBE COMPLEMENT

5YMBOL
UNIT DESIG. TUBE TYPE
Tube Tester TV-4A/U v-101 3A4
Signal Tracer TS-673/U v-201 12AX7
Vv-202 12AXT7
V-203 8ALS

TABLE 1-2. BATTERY COMPLEMENT

MAX SIZE
JAN "ﬂf’;‘ 2#32“ VOLT- (INCHES) NO.
UNIT TYPE AGE
NUMBER REQ.
Flashlight BA-58 1-1/2 37/84 | 1-31/32 2
Interference Generator BA-58 F16-G-59001-1001 | 1-1/2 37/64 | 1-31/32 1
Resistance Indicator-Probe BA-58 F17-P-84841-1831 | 1-1/2 37/64 | 1-31/32 1

1-6
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TABLE 1-3. EQUIPMENT SUPPLIED
QUAN- OVER-ALL

7Y NAVY DIMENSIONS .

PER NAME OF UNIT TYPE (INCHES) :ﬂi WEIGHT
EQUIP- DESIGMA- (cu F1) {LBS)
MENT TION HEIGHT | WIDTH | DEPTH

MAJOR UNITS:
1 Case CY-T03A/U 7 89-3/4 10-1/2 | 0.42 5.0
1 Tool Holder CY-T04/U 3/4 8-1/4 8-1/4 | 0,037
1 Tube Tester TV -4A /U a-1/2 | B-1/4 5-1/2 | 0,145 9.0
1 Signal Tracer TS-673,/U 3-1/2 | 8 5-3/4| 0.036 2.0
1 Interference Generator 8G-23,/0 3/4diam | 5-3/4
1 Voltage Indicator-Probe ID-265/U 1 diam 6
1 RF Indicator-Probe ID-263/U 1 diam 6
1 Resistance Indicator-Probe ID-264/U 1 diam 6
1 Decade Resistor T5-672A,U 3/4 4-3/4 4-3/8 | 0,009
1 Decade Capacitor TS-6T71/0 1-1/4 | 4-3/8 4-3/4 | 0.015
ACCESSORIES:
1 Test Prod MX-033/U
1 Test Prod MX-934,/U
1 RF Cable Assembly CG-570/U (3'0"")
1 Telephone Receiver CTE-491898
1 Headband CAQR-4015801
1 Power Cable Assembly CQG-62472
2 Electrical Lead (red) CAOR-481899
2 Electrical Lead (black) CAOR-491888-A
4 Adapter Connector CAOR-401887
12 Electrical Lead CAOR-491885
1 Extension Rod
1 Cord and Test Lead Holder
1 Battery and Bulb Case {w/2
bulbs, 10" of hook-up wire
and 1’ of solder)
1 Accessory Case
1 Techniclan's Handbook
1 Tube Data Index
TOQLSE:
3 Alllgator Clips
2 Spade Lugs
1 Berewdriver (4-inch)
1 Screwdriver (2-Inch)
1 Combiration Screwdriver
1 Hex Head Wrench Set
(0.050, 1/16, 5/64, 3/32,1/8,5/32)
1 Socket Wrench Set
| Socket Wrench Hundle
| Long No=e Pliers
i Side Cutting Pllers
1 Fuse Puller
1 Insulated Tweezere
1 Pilot Light Extractor
1 Allgnment Tool
1 Soldering lron Handle
1 Soldering Iron Tip (Chisel) 20 walt
1 Soldering Iron Tip (Chisel) 37.5 watt
1 Soldering Iron Tip Holder
1 Neon Test Light
1 Flashlight
1 Flashlight Extension
1 Mirror
1 Instruction Book NAVSHIPS 81668
ORIGINAL 1-7
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TABLE 1-4. TECHNICAL SUMMARY

TUBE TESTER Power supply: 105 to 125 volts, 50 to 1600 cycles,
TV-4A/U
Power consumptlon: 25 walts at 115 volts and 60 cycles.
Measurements: (1) Tests all tubes listed in Tube

Data Index for filament continuity,
emission, shorted elements, and
open elements.

(2) Capacities {from 0.001 to 100
microfarads when operated from
60 cycle per second power supply.
See figure 4-1,

SIGNAL TRACER Power supply: 105 to 125 volis, 50 to 1600 cycles.
TS8-873/0
Power consumption: T watts.
AF range: 47 Lo 15,000 cycles per second,
RF range: Audio modulated signals 15 ke to

400 megacycles per second.

Audio sensitivity: 0.002 volt audible in earphone.
0.004 volt for 1/2-scale M-201.

RF sensitivity: 0.005 volt of 50% modulated RF
audible in earphone.
0.05 volt of 50% modulated RF
for 1/2-scale M-201,

INTERFERENCE Power supply: 1-1/2-voll battery JAN BA-58.
GENERA TOR
8G-23/U Current: 0.08 amp.
Frequency: Audio approx 1000 cycles per

sscond. Harmonics to approx 400
megacycles per second.

VOLTAGE Measurements: (1) 0 to 440 voits AC or DC.
INDICATOR- {2) DC polarity.
PROBE
D-265/U Frequency ringe AC: 10 to 10,000 cycles per second.
Impedance: 510,000 ahms.
RF INDICATOR- Useful frequency range: 100 ke to 400 megacycles per
PROBE second.
ID-283/U
Sensitivity: 25% full-scale for one volt RF
direct connected.
Sensitlvity, approx with 5 volts/meter for 25% full-scale.
extension rod in RF
field:
Max RF signal: 10 volts across crystal diode.
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TABLE 1-4. TECHNICAL SUMMARY, CONT'D

RESISTANCE
INDICATOR-
PROBE
ID-264/ U

DECADE
RESISTOR
TS-872A/U

DECADE
CAPACITOR
TS-671/U

TEST PROD
MX-934,0

TEST PROD
MX-833,/U

Measuremenis:

Power supply:

Power rating:

Tolerance:

Range:

Ranje:

Tolerance (paper):
Voltage rating (paper):
Tolerance {electrolytic):
Voltage raling
(electraolytic):

Maximum RF signal:

Voltage rating:

Maximum AF signal:
Voltage rating:
Input resistance:

Input capacilance:

0 to 10,000 ohms.

1-1/2-volt battery JAN BA-58,

Two wilts per resistor.
10 watts for unit,

+ 10

One chm to 12 megohms in one-
ohm steps.

0.0001 to 48 microfarads,
+10%,.

500 volts DC.

-0% +75%.

450 volts DC.

20 volls,

400 volts DC.

100 volts,
400 volts DC.
One megohm.

0.0001 mierofarad.
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SECTION 2

THEORY OF OPERATION

1. GENERAL DESCRIPTION OF CIRCUITS.

a. BASIC CIRCUITS OF TUBE TESTER TV-4A/U.
(See figure 2-1.) - The muajor elrcuit sectlons of the
Tube Tester are shown in the simplified schematic,
figure 2-1. Energyforall tube elements is supplied by
the power transformer through the FILAMENT SE-
LECTOR switch, CIRCUIT SELECTOR switch, and
TUBE SELECTOR control to the socket panel, For
purposes of explanation, the unit can be subdivided Into
the following basic elrcult sections,

(1) POWER TRANSFORMER, - The transformer
supplies all potentials for the tube test functions as well
as for the capacity meter runges. Basically, this trans-
former consists of a4 primary windingand three secon-
darysections with a total of 29 terminals. All windings
areaccurately wound sothat a single line control of the
potentiometric typ2 in the primary circuit can be used
to adjust all of the secondary voitages.

(2) FILAMENT SELECTOR. - This consists of a
17-position switch with each contact connected to a
transformer tap on the filament winding. Filament
voltages can thus be individually selected In stepsfrom
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

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

(3) CIRCUIT SELECTOR. - The CIRCUIT SELEC-
TOR switch 1s a 10-position rotary switchand performs
the following functions.

(a) On-off switch energizes or disconnects the
Tube Tester {rom the line circuit.

L

5-I04 305 E08 5-107  S+00

Enp—a |

&

410 S

OUT POSITION

TUBE SELECTOR

- 101
a3V
502
LINE
VOLTAGE
Al
CIRCUIT SELECTOR
S~
H G
Figure 2-1.

2-0

Simplified Schematic, Tube Test Section of Tube Tester
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(b} Connecls the indlcating meter Into the line
check circuit for line voltage reading.

(c) Applles potential to the short test elreuit to
energize the neon SHORT INDICATOR lamp.

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

(&) Connectsthe 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 sodesigned that
the Tube Tester transformer will be energized on all
switch positions except the [irst position marked OFF.

(4) TUBE SELECTOR. - This is a wire-wound po-
tentiometer used for controlling the sensitivity of the
indicating meter for all tube test emission readings,
This coatrol must always be indexed to a delinite
number in accordance with the Tube Sel. column of the
Tube Data Index. A wide range of adjustment isneces-
sary on this sensitivity control due to the large vari-
ation in different types ol vacuum tubes,

(5) ELECTRODE SWITCHES. - As shown in figure
2-1, these switches connect between the sockel panel
and the electrode energlzing clrcuits, with the excep-
tlon of the filament circuit. Filamenl current is not
fed through these switches. The switches are used
individually or in groups {or both tube lests and short
tests. The first electrode switch marked A s used
particularly for the cathode leakage test on Indirectly
heated tubes. It alsoreleassas the tapped filament con-
nectlion on thoge tubes having three f{ilament connec-
tions. Tubes of this type are printed in green in the
Tube Data Index. The other electrode switches marked
B through H are each connected to a socket terminal
and control the energization of that terminal. One
awitch isused for each active tube element. Table £-3
shows the socket terminal controlled by each switch.
The lower right-hand switch marked NORMAL POSI-
TION in figure 1-2 Is the meter reversing switch, As
itis only used for tests on three or four particular tubes,
it is not shown in figure 2-1.

(6) BOCKET PANEL. - The socket panel isactually
a separate subassembly ind 12 wired and tested as a
complete unit before assembly in the Tube Tester. All
socket terminals are wired directly ton single terminal
sirip, which in turnconnects to the electrode switches,
as shown in figure 2-1. The tube test sockets in ths
socket panel are labeled withone of three letters, A B,
or R, and the proper selection s made by noting the pin
arrangement of the tube to be tested and by referring
to the Bock, cdlumn In the Tube Data Index, Generally
gspeaking, those sockets lettered with an R are ussd
for tubes having regular or normal filament connec-
tions. Sockets labeled with an A or B are used to test
tubes having filament connections whichare not normal.
A combination sockel 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 acornsocket is design-
ed to take five and seven radial pin acorn tubes with or
without axial eontacts. Octal, loctal, and miniature
seven- and nine-pin sockets sre also available,

ORIGINAL
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(7) SHORT TEST CIRCUIT. - The short test circuit
conslsts of a transformer winding inseries witha recti-
fler which supplles the DC current required for the
SHORT INDICATOR neon lamp and also for the LINE
CHECK meler reading. Since the indicating meter Is
a DC milliammeter,a rectifier is required betsreen the
transformer and the meter. This rectifier Is a4 type
iA4 minfature tube V-101 connected as a diode. It Is
mounted inside the equipment with the other components
and supplies DC potential for both short test and line
check functions.

(8) LINE VOLTAGE. - This is a power type poten-
tiometer for adjusting all test potentials.

(8) INDICATING METER. - This meter isbasically
a DC millinmmeter operating in conjunction with the
electron tube rectifier for the LINE CHECK reading.
It functions with a full-wave copper-oxide rectifier for
capacity readings and is used directly as a DC milll-
ammeter for tube test readings,

b. METHODS OF MEASUREMENT USING TUBE
TESTER TV-4A/U. - Mos! tube fallures are due toone
or more of the following defeects.

{1) An inter-electrode short.

(2) Lowcithode to healer resistance, also referred
to as cathode leakage.

(3) Poor electronemission {from heater or cathode.

(4) Open element connection,

{5) Instability due to loose parts,

Tests for each ane of these defects ean be made by
the Tube Tester TV-4A/U. The neon lamp marked
SHORT INDICATOR is used for the determination of
the first two. Fallure of the types listed under (3), (4),
and (5) above canbe detected 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 applled In series with
the short indicator. The polarity of this potential is
opposite to thut required for normal emission current
and, i this way, the SHORT INDICATOR will only
register leakage resistance or actual shortcircult be-
tween elements, The tube {ilament is heated tonormal
temperature for all short testing.

The cathode leakage test applies only to tubes of the
indirectly heated type as marked bya small star after
the type number inthe Tube Data Index. Here the heater
Is 1solated from the cathode by operation of the electrode
switch marked A; a potential is applied through the
short indicator circuit; the resultant heater-cathode
resistance below 1/2 megohm will cause the SHORT
INDICATOR neon lamp to lght. The short indicator
gsensitivity must be limited to this value, since many
indirectly heated tubes are manufactured under speci-
fications approaching 1/2 megohm for minimum heater-
cathode resistance.

The emisslon characteristic is indicated on the meter
In terms of a three-color scale with segments In red,
vellow,and green. Readingsin the red sectionindicate
at once that the tube is defective, except for tests an
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diodes, Readings in the yellow sectlon indicate a
borderiine tube very close to the rejection point.
Pointer deflections into the green section Indicate a
good tube ar one that has a normal emission charac-
teristic. However, an emisslon reading that falls off
gven though in the green section indicates a bad tube.
Where comparative emission readings may be useful
or data are to be recorded, the 50-line scale arc mark-
ed 0 to 50 isavallable. Meter readings asnoted on this
§0-line arc provide a means for plotting the f{all-off In
emisslon on any tube throughout its normal life.

The basic principle of operation can be readlly under-
stood by referring to the simplified schematle, figure
2-1, showlng a 6K7 tube under emission test.

All potentials applied to the tube are AC and are de-
livered by transformer T-101. Resistors R-101 and
R-103 and the caontrol R-11T form a network that pro-
vides & sensitivity adjustment on the indicating meter,
Note that R-117 is the TUBE SELECTOR control. R-102
i2 the load resistor and serves to limit the maximum
current drawn {rom the tube under test,

Indexing togple switches S-104 through 8-110 to the
IN POSITION selects the tube electrodes to be checked.
Note that only those toggle switches that connect toa
tube elementare indexed to the IN POSITION, and when
in this position all of these elements are tied together.
Any toggle switches corresponding to a heater or
cathode connection must be in the OUT position. The
toggle switches tobe placed to the IN POSITION for any
particular tube type are listed in the Tube Dala Index
under the ‘““IN"' Position column.

The energizing potential is produced by the 30-volt
winding of T-101. This winding is connected in series
with the following series of components: (1) the load
resiztor R-102, (2) the DC meter includingits varinble
sensitivity network (R-103, R-117, and R-101), (3) the
cathode of the tube under test, (4) back through the tube
elements (the socket terminals 3, 4, 5, and the tube
cap), and (5) back tothe 30-volt winding by wiy of those
toggle switches that are in the IN POSITION.

Since the tube under test acts asa half-wave rectifier
and there is a closed clreuit, the meter will indicale a
current which Is a function of the cathode emission.

For checking dlode or battery type tubes the circuit
Is the same, except that anadditiona] resistance, R-112
or R-113 respectively, Is Inserted In series with the
30-volt winding of T-101. For special types,the origl-
nal clreuit is used, except that the 30-volt potential is
chitnged to 300 velts with R-115 Inserted inseries. See

figure 5-6.

Open elements can be detected by connecting or dis-
cannecting each electrode fromthe indleating and ener-
gizing circuit. This operation is performed by operating
the individual electrode switches as listed in the Tube
Data Index. The change in emission reading is noted
on the meter.

Intermittent operation due to loose electrodes, thelr
supports, or faulty connections in the tube under test
can often be detected by tapping the tube with a pencil
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during both short test and emission test. Faully opera-
tlon will be apparent by a lighted SHORT INDICATOR
when the CIRCUIT SELECTOR switch is in the LINE
SHORT CHECK positlonor by a fluctuation of the meter
reading when the CIRCUIT SELECTOR switch Is inthe
DIODE, BATTERY TUBES, NORMAL TUBES, or
SPECIAL TUBES position.

c, CAPACITY METER SECTION OF TUBE TESTER
TV-4A/U. (See figure 2-2.) - In this section of the
Tube Tester, the circuit on each range conslsts of an
AC potential supplied by one of the transformer windings
and applied througha series resistance and an instru-
ment shunt network to the capacity jacks which in turn
are connected across the capacitor under test, Effec-
tively, the instrument operatesas an AC milliammeter
indicating the impedance of the capacitor under {ixed
applied voltage conditions. A current limiting series
resistor is used on each range sothat the capacity meter
operates very much like a conventional series ohm-
metér. By short clrcuiting the Test leads, the LINE
VOLTAGE control R-116 cuan be rotated, adjusting the
applied potential fora full-scale deflection of the milll-
ammeter polnter. This Is equivalent to zero external
impedance or infinite capacitance. The Insertion of
capacity between the test leads will then increase the
impedance of the elrcuil causing the meter to deflect
a glvenamount for each capacitance. This capacitance
i{s calibrated directly on the dial for a 60-cycle power
supply.

CAPACITY

=N

LINE
VOLTAGE

| CIRCLUIT
SELECTOR

Figure 2-2, Simplified Schematic, Capacily Meter

Section of Tube Tester

d. BASIC CIRCUIT OF BIGNAL TRACER TS-673/U,
(See figure 2-3.) - This unil comprises a conventional
three-stage linear amplifier, the output of which if of
the cathode follower type, and a power supply capable
of operating on 50- to 1800-cycle source. The power
supply Is of the full-wave type with capacitor input and:
resistor-capacitor [ilter network. The power lrans-

ORIGINAL



FTTESSA D W

OPERATION

former is of special design to cover the power supply
frequency range. The following items are accessories.

(1) Test Prod MX-833/U for audia frequencles from
47 to 15,000 cycles per second,

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

(3) Navy Type CTE-491888 Telephone Receiver,
Navy Type CAOR-491801 Headband, and connecting
cable RF Cable Assembly CG-570,/U (3'0"") for the test
prods.

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 inpat grid, so lowering the gain of
the firsl stage, and expanding the frequency range of the
amplifier. An audlo 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 {ollower
stage V-202B through coupling capacitor C-207 and
voltage divider resistors R-208 and R-208, The
PHONES plugand the output meter circult are connect-
ed to the cathode follower output by means of coupling
capacitor C-210. The SCOPE V.T.V.M. plug is con-
nected internally to the plate of tube V-202A through
capacitor C--207 and should be connected only to equip-
ment having a high impedance input, such as anoscillo-
scope or vacuum tube voltmeter. The meter circuil
consists of dropping resistor R-211, full-wave copper-
oxide bridge rectifler CR-202, and 200 ua full-scale DC
meter M-201. The circuil rectilies and indicates a
portion of the audio energy output of the cathode {ollower
tube, so giving a means of determining relative input
voltage magnitudes. As shown in figure 5-11, the Test
Prod MX-033/U contains only a 0.1-microfarad 400-
volt DC coupling capacitor. The Test Prod MX-034/U
contains a conventional erystal diode detector elreult,

¢. BASIC CIRCUIT OF INTERFERENCE GENER-
ATORSG-23/U. (Seefligure2-4,) - Thisisanaperiodic,
impulse buzzer type generator and is housed in a probe

l40vVDC
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case. The simplifiedschematic is shown Infigure 2-4,
When the switch is closed by pressing the button at the
topof the probe, a modified square wave appears across
the energizing coll. The harmonic content of this wave
extends into the megacycle region. Varying the posi-
tion of the inner tip with respect to the outer tip by
means of the Index al the end varies the coupling capaci-
tance and allows some attenuittion. For audio output,
the Inner and outer probes are placed in contact by
setting the attenuator at position 1,

{. BASIC CIRCUIT OF VOLTAGE INDICATOR-
PROBE ID-265/U. - A schematlc diagram of this device
is shown in figure 5-15. This unit Indicates voltage by
Indicating the AC or DC current flowing through a high
impedance calibrating resistor R-401. The sensitivity
of meter M-401 i{s 250-0-250 microamperes DC and
indicates the polarity of the Probe tipfor DC measure-
ments. The meter M-402 has a sensitivity of 0.88 milli-
ampere full-scale and, with the aid of the full-wave
copper-oxide bridge rectifier CR-401, will indicate the
relative magnitudes of either AC or DC. An AC current
of a frequency greater than 10 cycles per second will
flow through the high resistance calibrating resistor
R-401 and not disturb the moving system of meter
M-401, but this AC eurrent 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 polnter of DC meter M-401 Is moved in a direction
determined by direction of electron flow {n the coll 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 callbrated 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 infigure
5-16, The circuit isof conventional design witha diode
around the instrument network to prevent the coupling
capacltors from assuming a DC charge. The sensi-
tivity of the meter M-501 is 200 mleroamperes full-

Figure 2-3.
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scale. When the unit is placed in an electric RF [ield,
dlelectric or capacity currents flow on to the probe tip
and through the coupling capacttor C-501, On the posi-
tive half-cycle the capacity current flows through the
germanium diode CR-501 to the Instrument frame and
then through the operator’s hand capacity to the operator
and back into the field. On the negative half-cycle the
current {lows through dlode CR-502 and DC meter
M-501 which indicates the magnitude of this current.

GROUNDING JACK
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h. CIRCUIT OF RESISTANCE INDICATOR-PROBE
ID-264/U. - A schematicdiagram of this unit is shown
in figure 5-17. The circuil is the conventionil series

ohmmeter type and consists of a 1000-ghm dropping
resistor R-601 and a DC milliammeter. The sensi-

tivity of the meter is approximately 1.48 milliamperes
full-seale,

L\

Figure 2-4. Simplified Schematic, Interference Generator
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SECTION 3
INSTALLATION

1. UNPACKING INSTRUCTIONS.

Remove the topof the wood packing caseand tiake out
the cushloning malerial above the equipment. Lift out
the equipment box. Remove the outer paper wrapping
and the inner cushloning wrap from the equipment box.

CAUTION

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

2. PREPARATION FOR USE.

To prepare the Test-Tool Set for use In repairing
electrical equipment, unsnap the latches and open the
Case. The tools are oblalned by releasing the snap-
slides and removing the Tool Holder cover in the top
of the Case. The cover is held to the Case bya spring
wire to prevent loss of this item. If the Tube Testeris
to be used, the Technician'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 required, they will be found
as indicated in figure 1-1,

NOTE

Batteries must be installed in the Resis-
tance Indiciator-Probe ID-264/U, Inler-
ference Generator S8G-23/U, and the
Flashlight 0-901 before they are put in
operation.

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

The battery can beinstalled in the Resistance Indica-
tor~Probe by Inserting the tipof the 2-inch screwdriver
in the slot of the metal clamping ring and gently prying
the ring open. (See [igure 3-1.) The Probe end may
then be slipped off the body, exposing the battery com-
partment. Since the resistor R-801 is held in place by
spring pressure only, It may fall out when the Probe is
disassembled. (See {igure 3-2.) Therefore, when re-
agsembling the Probe, make sure that this resistor is
in place.

ORIGINAL

2-INGCH SCREW-
DRIVER H-202

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

IEATTEHT JAN BA-58

SPRING :
ClLAMP e RESISTOR
R-80

Figure 3-2. Resistonce Indicator-Probe, Disassembled

The battery compartment of the Interference Genera-
tor Is reached by Ufting 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 index button (indicated as
battery adj. screw) adjusts {or different battery lengths,
It may be necessary to turn this screw in or out when
a new battery is installed, untll the inner tip touches
the outer tip only on position 1. Contact between the two
tips canbe tested by Insertingan electrical lead CAOR-
491806 in the ground jack and touching the other end
to the Probe tip. The buzzer noise will stop if the tips
are incontact. When reassembling, the white index line
on the knob should be set at a numbered positionon the
index ring before the knob assembly Is reinserted,
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Figure 3-3. Inferference Generctor, Disassembled
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The two JAN BA-58 batteriesnre placed inthe Flash-
Light with their pozitive end toward the bulb,

Four spare JAN BA -58 batteries should alwaysbe kept
I the Battery dnd Bulb Case,

3. REPLACEMENT OF UNITS IN CASE.

All units must be replaced In thelr proper location In
the Test-Tool Set ag shown in figure 1-1. Be sure to
engage both anapslides on the Tool Holder before closing
the Case,

SECTION 4
OPERATION

1. INTRODUCTION.

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

2. Tube Tester TV-4A/U.

#. CAPABILITIES AND LIMITATIONS, - This Is an
ultra~-compact portable unit for checking the per-
formance of receiving lype electron tubss 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 In Navyaswell ascom-
mercial equipment. A minimum number of controls are
usad lo test any one tube s0 that the average operator
will find the testing procedure quite simple to under-
stand after study of the operational instructions.

The Tube Tester requires a 105- to 125-volt, 50- to

1600-cycle power source for operation. (Operation
must not be attempted on frequencies balow 50 cycles
per second,) It i= designed to test all the tubes listed
in the Tube Datla Index for emlssion, shorted, und open
elements. The unit will not indicate a gassy condltion
in 3 tube, excepl as it may aflect the emission.

The Tube Tester can also measure capacities from
0.001 to 100 microfarads. The capacity values for a

4-0

60-cycle supply are obtained directly from the meter
scale and the multiplier position, For other frequency
power sources, the calibration curves shown in figure
4-1 should be used.

b; PRELIMINARY OPERATION, - Toselupthe Tube
Tester in operating posillon, unlatch the Test-Tool
Set cover by opening the two snapcutches on the front
or handle side. Open the cover and remove the Tech-
nician’'s Handbook. Then tilt the Tube Tester forward
into position about 45 degreesn from the bottom of the
cige, exposing the socket punel until the locking arm
locks Into place, (Bee figure 4-2.)

Unwind the Power Cable Assembily from the Cordand
Test Lead Holder H-918 and plug (t into the line recepla-
cle on the left-hand side of the Tube Tester., Connect
the other end to a power outlet (105 to 125 volts, 50 to
16800 cycles).

Swing the Tube Dala Index to the right, exposing the
indicating meler. This Index contains type numbers of
the various tubes tobe tested and |s mournted an a special
bracket for easy reference,

Ratate the CIRCUIT SELECTOR switch to the LINE
SHORT CHECK position. The meter pointer should
deflect up-scile near the LINE CHECK arrow. Rotate
the LINE VOLTAGE control until the meter pointer
rests over the LINE CHECK mark, The Tube Tester
iz now ready for operation. Thirty seconds is the
minlmum warm-up time, Ford descriptionof the front
panel controls and sockels refer o Sectlon 2, paragraph
la.
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DIVISIONS ON 50 LINE ARC OF TV-4A/U METER
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¢. STEP-BY-STEP PROCEDURE FOR TESTING
TUBES.

WARNING
DO NOT INSERT TUBE UNTIL STEP 1C
(1) GENERAL.

(@) Turn the CIRCUIT SELECTOR switch to the
OFF position, place all toggle switches to the OUT po-
sition, then plug the Tube Tester ihlo a 50- to 1600~
cycle 110- to 120-valt supply.

CAUTION

For tubes printed in green in the Tube
Data Index, follow the additional CAU-
TION steps printed in green in this pro-
cedure or the tube will be burned out.
These tubes are further ldentified by a
dagger | following the tube type number
in the Tube Data Index.

(b) Set the FILAMENT SELECTOR switch to the
position listed in the Tube Data Index,

CAUTION

For tubes printed In green, set the A
toggle switch to the TN POSITION.

(e) Turn the CIRCUIT SELECTOR switch to the
LINE SHORT CHECK position and insert the tube in
the socket listed in the Tube Data Index. Note that if
the meter reading drops slightly when inserting the
tube, that continuity of the filament or heater is indi-
cated.

CAUTION

For tubes printed in green, a lighted
SHORT INDICATOR is all right, It indi-
cates coatinulty of a lapped filament
connection.

(d) Allow the tube 1/2 minute to warm up, then
adjust the LINE VOLTAGE control until the meter reads
at the LINE CHECK mark.

(2) SHORT TEST.
CAUTION

For tubes printed in green, first set the
FILAMENT SELECTOR switch to 1.1;
then perform the short test rapidly so
that the tube remalns warm during the
test.

(a) Setall toggle switches to the OUT positionand
the CIRCUIT SELECTOR switch in the LINE SHORT
CHECK position.

{b) Index only one of the toggle switches listed in
the ‘‘IN'' Position column of the Tube Data Index to

4-2
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the IN POSITION. Tap the tube and note if the neon
CAUTION

For tubes prtni&] in green, leave the A
toggle swilch set to the QUT position.

lamp SHORT INDICATOR lights. Return the toggle
switch to the OUT position. Repeat for each toggle
switch listed. If the SHORT INDICATOR lights, reject
the tube.

NOTE

Bracketed toggle switches should be
switched together and treated as one
toggle switch, Disregardany momentary
flash of light which may occur when
switching the toggles.

(¢) I a star « {ollows the tube type number inthe
Tube Data Index, place the A toggle switch to the IN
POSITION, leave all other toggle switches set to the
OUT position, tap the tube. If the SHORT INDICA TOR
lights, reject the tube as having heater-to-cathode leak-
age, Return the A toggle switch to the OUT position.

CAUTION

For tubes printed in green, {irst place
the A toggle to the IN POSITION, then
sel FILAMENT SELECTOR swilch ac-
cording to the Tube Data Index,

(3) EMISSION TEST.

(a) Set the TUBE SELECTOR control according
to the Tube Data Index.

(b) Rotate the CIRCUIT SELEC TOR switchto the
position listed in the Tube Data Index.

(e) Place those toggle switches listed inthe “IN"'
Position column of the Tube Data Index to the IN POSI-
TION and note the meter readings, Include bracketed
toggle switches. The reading dependson the CIRCUIT
SELECTOR switch position,

1. Tubes which use DIODE position, should read
above the DIODEE OK mark.

2. Tubes whichuse BATTERY TUBES position,
should read in the green section.

3. Tubes which use NORMAL TUBES position,
should read in the green section. ]

4. Tubes which use SPECIAL TUBES position,
should read steadily in the green, and not drop slawly,

(d) If the reading is low, reject the tube. If the
reading is satisfactory, proceed.

NOTE

A test which may indicate probably life
of atube Is toreduce the filament voltage
one step. If reading stays on green por-
tion then the tube probably has a long life
as shown by emission. I indicationfalls
to red portion, the tube may be getting
low,
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(4) OPEN ELEMENT TEST.

(a) Startwith the Tube Tester set lor the emission
test as step Je.

{b) Switch only ane of the toggle switches already
in the IN POSITION to the OUT position, and note a

CAUTION

FOR tubes printed in green, leave the A
togele switch in the IN POSITION.

drop in meter deflection. H a small or large drop
occurs, the connection is good. Return the toggle switch
back to the IN POSITION.

NOTE

Bracketed toggle switches should be
swilched together and ireated as one
togegle switch,

(e) I a dropoccurs for eachtoggle switch tested,
the tube is satisfactory, proceed to step 5.

(d) The drop in meter reading muy be large or it
may be as small as 1/4 division. I no drop is seen,
the test is made more sensitive as follows:

l. Switeh to OUT position thattoggle switch which
causes the greatest drop and leave it oul.

2. Turn the TUBE SELECTOR control to 0.

3. Repeat the openelement test 4bfor the toggle
switch or bracketed toggle switches which cause no
drop.

(e) If no dropoccurs even with the sensitive test,
then an open circuit exists, reject the tube. If a drop
occurs, proceed to step 5.

() MULTIPLE SECTION TUBES,

When a tube has several line of data appearing in
the Tube Data Index, repeat the test procedure for each
line of data,

(6) GOOD TUBES.

A tube which is not rejected in the above tests
is probably a good tube. (See par. 2e.) Remove tube
from socket. Turn Tube Tester off by rotating CIRCUIT
SELECTOR switch to the OFF position,

d. DETAILED EXPLANATION OF STEP-BY-ETEP
PROCEDURE. - Refer to warning immediately pre-
ceeding paragraph 2¢(1). It Is very important that the
tube be inserted in the Tube Tester only after certain
seltings have been made., Fallure to observe this
command may cause a tube to be burned outl.

Step (1){a) - It is advisable to follow the procedure
outlined in paragraph (1)(a), especially if the operator
ls not completely familiar with the gperation of the
Tube Tester TV-4A/U. Setting the switches as indi-
cated makes followlng the Step-by-Step procedure
easier. The CAUTION note in paragraph (1)(a) was
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Introduced at thi=s point to call the operator’s attention
to the fact that tapped {ilament tubes require speclal
attention or a burned out filament will result.

Step(1)(b) - Fallure tosetthe FILAMENTSELECTOR
switch correctly will cause the tube to burnout or give
a sufficiently low emission reading to cause rejection
when actually the tube may be good.

The CAUTION note in paragraph (1)(b) s the first
command tosel the A toggle switch to the IN POSITION.
Fallure to heed this command at this pointwill cause
{llﬁtquad fllament tube type to burn out in paragraph

Gl.

Step (1)(c) - Setting the CIRCUIT SELECTOR switch
to LINE SHORT CHECK position {s convenient at this
time asthe operator wili soon discover that inall tubes,
except BATTERY TUBE types, the LINE SHORT
CHECK indication on the instrument will drop upon
insertinga tube in a test socket. If no dropis noticed,
the tube filament is open and no further checks need
to be made.

The CAUTION note concerning tapped filament types
is inserted at this point as a lighted neon lamp, Indi-
cating continuity of the third fllament connection, might
worry the technician using this device.

Step (1)(d) - Allow one-half minute to warm up the
tube. Fallure to heed this may allow a tube having a
short to pass the short test satisfactorily.

Step (2) - The CAUTION note is required at this time
for tubes printed in green in the Tube Data Index.
Fallure toperform this step will cause these tube types
to burn out.

Step (2)(a) - Tapped fllament types may be rejected
for a short when none exists if this step is not per-
formed. Furthermore, the short test circult will not
function unless all toggle switches except the ane
corresponding to the tube element being short checked,
are In the OUT position.

Step (2)(b) - It i{s important that only one toggle
switch he placed to the IN POSITION at a time.

For tubes printed in green the CAUTION note is re-
quired to keep the operator from putting the A loggle
switch to the IN POSITION.

An explanation of how to handle bracketed toggle
switches is necessary at this time, Some tubes have
a given element connected to more than one pin, These
Internal connections within the tubes are Indicated by
the bracketed ( ) toggle switches in the "IN Positlon
column of the Tube Data Index.

Because shorts will be Indicated In the shorl tests,
it becomes necessary totreat the bracketed toggles as
one switch,

Step (2)(c) - This step is self-explanatory with the
possible exception of the last sentence, ““Return the A
toggle switch to the OUT position''. Following this
command will leave the tube tester properly set for
the emission test,

In the case of tapped filament types, the CAUTION
note following paragraph (2)(c) must be followed or the
emisslon readings obtained under paragraph (3) will
be in error.

4-3



4 Section
Paragraph 2 d (3iial

Step (3)(a) - The TUBE SELECTOR control isavari-
abl# gensitivity adjustment on the meter. Accurate
settings of the control are required for accurate tube

testing.

Step (3)(b} - The CIRCUIT SELECTOR switch selects
the proper load resistance and element voltage for the
type of tube to be tested. Advancing this control clock-
wise beyond the setting called for in the Tube Data
Index may damage the tube. This is only true i the
test procedure is not followed in the sequence given.

Step [3)(c) - Placing the correct toggle switches to
the IN POSITION Isan absolute must, All other toggle
switches must be in the OUT position. The toggle
switches to be placed in the IN POSITION are listed
in the "'IN"" Position column of the Tube Data Index.
The operator of this device must understand that the
elements in the tube are connected in the test clreuit
by means of these switches.

Step (3)le) = 1, 2, 3, & 4 - All tubes, if good, should
read In the green section except diode types which
ghould read above the DIODES OK line on the meter
scale. On tubes requiring the CIRCUIT SELECTOR
switeh to be set in the SPECIAL TUBES position a
further requirement is that the meter readlng, even
if In the green section, must not drop slowly.

Btep (3)(d) = If the tube reading is low at this point,
make no [urther ehecks unless the technician wishes
to know why the tube is being rejected.

Step (4)(a) - To make open element tests, the Tube
Tester must first be set as for the emisslon test. I
the Step-by-Step procedure ahead of paragraph 4 were
followed exactly, Step (4)(a) would not be necessary.

Step (4)(b) - In an emission checker, the element
which is farthest from the catliode will hiandle the
smallest current.

This means, for instance, that if the suppressor or
plate of any pentode were open, the meter deflection
would be in the green section and yet the tube should
be rejected.

It then becomes necessary to make an open element
check to locate an opén plate, suppressor, or screen.

Switching one of the toggle switches already in the IN
POSITION tothe OUT position disconnects the corres-
ponding tube element [rom the test clrcuit. Therelore,
the meter Indication should drop.

The CAUTION note s requiredat this point for tubes
printed in green only because the A toggle switch must
not be put in the OUT position or the tube will be burned
out.

The NOTE on brackeled toggle switches is a further
reminder thal such switches must be treited as one
switch.

Step (4){c) - Il this be the case, the tube has satis-
factorily passed the open element test.

Step (4)(d) - If no visible drop In meter deflection
occurs for any one of the togele switches used In the
open element test, perform stepe in paragraph (4)(d)
1, 2, & 3. In some pentode tubes the drop in meter de-
flection on the open element test |s too small to be
noticed on the suppressor or plate element. Paragraph
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(4)(d) 1, 2, & 3 representa procedure whereby the open
element test can be made more sensitive.

Step (5) - Multiple section tubes, whether of the twin
type or multi-purpose type, have the data for each
soction listed on a separate line in the Tube Data
Index. Do not fail to check each section.

Step (6) - Tubeswhich have passed the above tests are
to be considered good.

¢. PROPER USE OF THE TUBE TESTER. - When
the above test procedure is mastered, the average time
required to check a tube after warm-up is about 30
seconds, Continue to useé the step-by-step procedure
until at least 30 tubes have been checked. By means
of this repetition the exact procedure will be learned,

Tubes should be checked Intelligently, This means
that the symptoms of the defective equipment should
be made known Lo the perdon checking the tubes, For
Instance, ' a detl is completely dead, one should be
looking for a shorted element or a tube thal has ab-
gsolutely no emission. Do not expect a tube that has a
slightly low emizslon reading to be the cause of the
fault.

On the other hand,a piece of electronic gear may he
working but exhibit low sensitivity. In this case, the
accent should be on locating all tubes that may have
low emission readings.

If a single hum bar appears in television sets or on
radar scopes, particular attention should be given to
cathode leakage tests. In some cases the operator may
wish toadvance the LINE VOLTAGE control to the most
clockwise position to raise the filament valtage slightly

above normal to increase the sensitivity of this tesl.
This procedure will not damagea tube that is normally

good, but it should never be used except for cathode
leakage lests,

Some pieces of slectronic eguipment will il con-
sigtently after {ive or ten minutes of operation. In such
cases, it may be necessary to allow the tubes to remaln
in the Tube Tester for an equivalent length of time be-
fore delects will appear. -

If distortion increases rapidly from a power stage
after several minutes of operation, the fault may be
due to a gassy power tube. Sucha fault will not be de-
tected in the Tube Tester, except as it may aifect the
emission, In such cases, always try a new tube in the
equipment,

Always keep in mind thata tube tester willnot detect
all defective tubes. This presents a serious problem.
If & tube checks is bad, it is bad; but if the tube checks
s good, there Is still a possibility thatl it may be bad.
Therefore, i resistors, voltages, and tubes all check
as good in a piece of electronic equipment, replace
with all new tuhes, I the equipment operales satis-
factorily, proceed to replace the new tubes with the
old tubes until the defective tube is found, Recheck
this tube carefully to determine its defect. It may be
that the application of the tube in its circuil is suf-
ficlently severe to require an earlier rejection. o
this is 80, determine a new setting for the TUBE
SELECTOR control which will reject the tube for this
application.

ORIGINAL



OPERATION

[. METHOD OF ESTABLISHING TUBE DATA. -
Sometimes it = necessury to set uptube data for tubes
not listed in the Tube Data Index.

Developing tube datz in accordance with the procedure
outlined bhelow produces satisfactory resulls when a
tube 5 used In anormal mannerand within its ratings.
If the application of it tube to a cireuit 1s severe, the
TUBE SELECTOR caontrol should be sel toreject those
tubes which fall to operate properly.

In develaping tube data, {irst determine whether there
is another tube in the Tube Data Index which has the
same base connection disgram, If so, the Information
in the Sock., Tube Type, and “IN'" Position columns
can be copleddirectly, There is one exception. Power
rectiflers and RF diodes may have the same base
connections but reguire a different setting of the CIR-
CUIT SELECTOR switch, Check power rectifiers in
the SPECIAL TUBES position and RF diodes in the
DIODE position.

Determine the proper test socket to be used if no
tube in the Tube Data Index has the same base connec-
tions. This may be accamplished by first noting the
pin arrangement and deciding whether a 4-, 5-, -, T-,
pin oetal, loctal, 7- or 9= pin miniature socket is to be
employed. When the tube to be tested has an octal,
loctal, T- pin miniature, or 8- pin miniature base,
table 4=1 indicales whether an R, A, or B socket is 1o
be used when the NORMAL POSITION toggle switch is
in the OUT position,

NOTE

In tables 4-1and 4-2, and inthe descrip-
tion which follows, ““ACTIVE TUBE
ELEMENTS" 1= defined as meaning
any tubs elements excepl heaters or
ciathodes, The words filament and heater
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are to huve the same meaning. On
Lipped [ilament lubes, FILAMENT CON-
NECTIONS under CONDITION £1, in
lables 4-1and 4-2, refers to those pins
whicl Include the complete [ilament.
In table 4-1use the socket listed in the
left-hand column Il either CONDITION
#1 or CONDITION 42 can be met.

Proceed to table 4-2 (o select a sockel only 1 CON-
DITIONS #1 or #2 can not be sitisfied in lable 4-1.
When using the second SOCKET SELECTION table, the
NORMAL POSITION toggle switch must be placed in
the IN POSITION.

Enter able 4-3 in the column for the sockel selected
choosing the numbers which correspond to  the
“ACTIVE TUBE ELEMENTS' and note the toggle
switches in the lefl-hand column which will be used
lor the "IN Position column in the Tube Data Index.

For example on a 6K7 tube: from a base diagram of
this tube it is noted that the tube has an octal base with
filaments on pins 2 and 7 and other elements on pins
3, 4, 5, and cap. (Disregard the cathode on pin 8 as it
is not an “"ACTIVE TUBE ELEMENT'.) Table 4«1
liste three octal sockets., A comparison of the K7
filament pin numbers with those listed shows that
octal R sockel should be used because CONDITION #1
In the table is satisfled, From table 4-3 the column
of figures under the octial R sockel Indicites that toggle
switch B Is connected to pin 3, C to pin 4, D to pin 5,
and E to the grid cap.

NOTE

Table 4-3 is always used to determine
the IN POSITION toggle swilches even
though the sockel selection was made
on the basls of either table 4-1 or 4-2,

TABLE 4—1. SOCKET SELECTION 1

CONDITION &1 CONDITION %2

SOCKET

TO BE FILAMENT 15t FILAMENT 2nd FILAMENT "ACTIVE TUBE

USED CONNECTIONS CONNECTION CONNECTION ELEMENTS"

ON ON ON MAY NOT FALL ON
OCTAL R 2 &1 a Any Pin ¥
OCTAL A T& 8 T Any Pin 8
OCTAL B 6 & 2 6 Any Pin 2
LOCTAL R 1 & & 1 Any Pin 8
LOCTAL A 2 & 8 2 Any Pin 8
LOCTAL B 2 &7 2 Any Pin 7
7 PIN MIN. R T&1 7 Any Pin |
7 PIN MIN. A 4 & 3 4 Any Pin 3
9 PIN MIN. R 4 &5 4 Any Pin 5
9 PIN MIN. A B &5 9 Any Pin 5
2 PIN MIN. B Zor3 & 9 2or3 l, 4,6, or 8 *5, 7, B,or 9
* On 9-pin miniature B socket the cathode must not fall on pin Nos, 5, 7, or B,

NOTE: Place NORMA L POSITION toggle switch in the OUT position f a socket is selected from table 4-1,

ORIGINAL
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TABLE 4—2. SOCKET SELECTION %2
CONDITION 1 CONDITION %2

SOCKET

TO BE FILAMENT 151 FILAMENT Znd FILAMENT “ACTIVE TUBE

USED CONNECTIONS CONMNECTION CONMNECTION ELEMENTS”

ON ON ON MAY NOT FALL ON

OCTAL R T & 2 1 Any Pin 2
OCTAL A 8 &7 8 -Any Pin i
OCTAL B 2 & 6 2 Any Pin 6
LOCTAL R g & 1 B Any Pin 1
LOCTAL A B & 2 B Any Pin 2
LOCTAL B T & 2 7 Any Pin 2
7 PIN MIN. R 1 & 7 1 Any Pin T
7 PIN MIN. A 1 & 4 3 Any Pin 4
% PIN MIN. R S & 4 3 Any Pin 4
9 PIN MIN. A 5 & 9 5 Any Pin 9
9 PIN MIN. B 9 & 2 or 3 9 1,2,8 4, 0r 8 «2,9,6,%h 0rét

* On 8-pin miniature B socket the cathode must not fall on pin Nos, 5, 7, or 8.

NOTE: #1. Do not use table 4-2 if a socket selection can be made from table 4-1.
#2. Place NORMAL POSITION toggle switch in the IN POSITION if a socket is selected from
table 4-2.
TABLE 4—3. TOGGLE SWITCH AND SOCKET CONNECTIONS
[ £ & < m
= = o &= =
T 35 b 3 3
[N
: : 5 3 : 5 &
" e © w = £ g o < = 2 o £z =z £
TR BEEEL I T EETEER~
2 £ g 2 2 z =z gy ¥ F B 2 3 2 z z z
B a o o o E B8 © g 7 b g g a = a
E = - W .} ~ ~ Y E - E 8 o -4 (-3 o
2nd
Fil. A A 1 | 1 1 3 1 B a T 7 B 2 5 5 1]
3 2 2 a 3 1 2 2 | 3 3 3 ! 3 1
C 4 3 3 3 4 7 3 3 3 4 4 4 4 2 4 4
D 2 5 L 4 ] 4 5 B o 5 3 1 i}
E Cap Cap Cap Cap Cap Cap Cap 5 Cap Cap Cap Cap Cap 9 T Cap
F B 4 & 3] 5 i b B i b 7 (1] (7]
L] T 4 b 2 2 B 7 T B B 1 1 7 B
H 5 % 5 1 1 2 8 B 2 .
Ist
Fil. 1 4 5 6 7 i 7 1 2 2 2 7 6 ] 9 z2&3
4-6 ORIGINAL




OPERATION

NOTE

The A toggle switeh Is used primarily
{or heater to cathode leakage tests but
serves a useful purpose when testing
tubes having tapped filaments,

CAUTION

Any tube having a tapped fllament should
have the A toggle switch indexed to the
IN POSITION before inserting a tube in
the socket. Use the FILAMENTSELEC-
TOR switch position corresponding to
the rated filament voltages, i.e., both
sectons of the filament, listed in the
tube manufacturer's specifications or
the nearest value available,

Determine the CIRCUIT SELEC TOR switch by taking
into account the type of tube that Is to tested. The
dinde position is used for RF diode types and for those
battery types on which the load onthe tube is too great.
Whether the load is toogreat or not can be determined
by placing the tube in its proper socket and indexing
the CIRCUIT SELECTOR switch to the BATTERY
TUBES position. If the meter pointer deflects up-
scale to a reasonahle deflection and then tends to de-
flect slowly down-scale toward the zero mark, the load
placed upon the tube 1s too great and the DIODE position
should be used Instead.

The BATTERY TUBES position will be used for those
tubez having more than two elements and having fila-
ment voltages corresponding to the l.4-or 2.0-volt
types, Center tapped filament tubes with ratings of 2.8
and 4 volts fall under this same classification. The
SPECIAL TUBES position should be used only on tubes
of the rectifier type,such as the 024, 5U4-G, ete, All
other types should have the CIRCUITSELEC TOR switch
indexed to the NORMAL TUBES position during test.

After determining the CIRCUIT SELECTOR switch
and FILAMENT SELECTOR switch 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
lor tubes known to be good. Several good tubes should

be used for determining this TUBE SELECTOR control
position. All diode types should have the TUBE SELEC-

TOR control set at zero. This procedure will give
reagonably accurate tube test data,

g. OPERATION OF CAPACITY METER SECTION
OF TUBE TESTER TV-4A/U. - Aslde from the tube
test functions, a four-range ciapaclty meter 1s avall-
nble in the Tube Tester. The CIRCUIT SELECTOR
switch is used on the last four positions for capacity
meter range selection, These lour switch positions
are marked C x 10, Cx 1, C £ 10, and C # 100. The
meter scile reads directly in microfarads from 0.1
to 10 on the C x 1 range. Other ranges are: C x 10
from one ta 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 [requency. The
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meterscale s callbrated for afrequency of 80 cycles,
If capacity readings are taken when the Tube Tester is
energized from 50, 400, 800, 1200, or 1600 cycle power
spurces, a correction factor must be applied. Refer
to figure 4-1 for capiaclity readings on any of these
power line frequencies. These corrections areneces-
sary since the meter actually measures Impedance;
therefore, the pointer deflection is a function of both
capacitance and frequency,

To determine the value of a capucitor, connect the
Tube Tester toa 105- to 125-bolt AC power line of
known frequency. Rotate the CIRCUIT SELECTOR
switch to one of the C positions. Insert two test leads
CAOR-481195 with the ADAPTER CONNECTORS
CAOR-491887 in the two pin jacks directly above the
meter marked CAPACITY, Short the test leads and
rotate the LINE VOLTAGE control until the meter
pointer shows full-scale deflectionat the infinity mark.
For best accuracy, select the capacity range that glves
a reading nearest tothe center of the scale and read the
capacity in microfarads on the top arc. Multiply or
divide by the switeh position marking as required,
Correct for line frequencies different from 60 cycles,

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

NOTE

Be sure the capacitor under test Is not
energized by potentials in the elrcuit
where it is connected. No shunt impe-
dances,such as colls, chokes, or re-
gistors should be in parallel with the
capacitor, To obtain a true reading
disconnectone terminal of the capacitor
from the circuit before testing.

h. TYPICAL APPLICATIONS. - Beyond the normal
function of measuring capacity, the capacity meter
section can by used to indicate the AC value of resis-
tance, induetance, and impedance. The Tube Tester can
also be used as an AC voltage source.

(1) RESISTANCE. - When measuring resistance
connect the unknown resistor tothe facks of the capacity
meter sectionof the Tube Tester and set the CIRCUIT
SELECTOR switchat C x 10,C x 1,C § 10,0r C ¢ 100,
whichever position glves a reading on the scale. Read
the zeroto 50 scale and refer tofigure 4-3 todetermine
the resistance value.

To find the value of resistance R, locate the reading
on the zero to 50 scale on the horizontal axis and read
up to a point on the curve. From the pointon the curve
read left to determine value for A which, when multi-
plied by swiich position factor, gives resistance In
ohms. Example: for a reading of 24.5 on the zero to
50 scale of the meter with the CIRCUIT SELECTOR
switch set to the C # 10 position, the value A is @6,
The resistance R = A x 100 or 6,800 ohms, The meter
may be used {or values of resistances from approxi-
mately 2 ochms to 1 megohm,
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0-50 SCALE Figure 4-4. Inductance Curve for 60 Cycles

Figure 4-3. Resistance Curve for Copacity Meter Section

{9) PURE INDUCTANCE, - The value of pure in- 1000

ductances can be measured on the capaclty meter j - = =
section of the Tube Tester. The inductance L is t ] r -
mensured in the same manner as a capacitor, and the i i ! ; [ il
value is calculated from the meter reading using the I HiF T =11+ !
followlng formula: =n = 3 e
108 TN ! !
L= 5 henries ] h"'g. 5 i | e 15 i T
[2 ﬂ'n' [ & i I‘\ - ]_

Where: [ Isthe power source frequency
and C is the value In microfarads as
read on the meter scale, multiplied or
divided by the CIRCUIT SELECTOR

o

L IN HEMNRIES FOR PURE INDUCTANCE

switch position. (The wvalue of C must ! = e
be corrected for any line frequency ; ’ NG
other than 60 cycles. See flgure 4-1,) l f w \ I
Sk SR = T HINTGI RN LS S e S L L___,.,. L
The curves of figure 4-4 and figure 4-5show the re- 0 st i ;
Intion between L and C for 60 and 400 cycles. . == : =
1 it 1 1
i3 [ L il
After a value of C is obtained for an unknown in- | ]' : ! \
ductance, refer to figure 4-4 for the value of L, For T LT g o b 1 o | —t =111
example, {f C were 10 microfarads, the inductance L g < o y %o

would be 0.7 henry as shown by the dotted lines.
£ IN MICROFARADS

(3) IMPEDANCE. - True |mpedance cannot be
measured by means of the capacity meter section of
the Tube Tester. However, impedances canbe approxi- Figurs 4-5. Inductance Curve for 400 Cycles
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mately determined by consldering the unknown {mpe-
dance to be a pure capacitive or inductive reactance,
The value of capacitance in microfarads or the indue-
tance in henries is found as explained in the preceding
paragraphs. This value {8 then converted to reactance
in ohms at the circultl frequency. This reactance is the
approximate value of the impedance at the circuit fre-
quency.

The above information appllies to inductinces with a
Q between 1 and 10 at the power source {requencyand
to capacitors with a power factor from0.1 to 1. Induc-
tances with a Q greater than 10 at power source f{re-
quency can be termed pure Inductances, and the values
obtained will be correct to +20%.

Most power trinsformers and Inter-stage audlo coup-
ling transformers have Q's In the order of 1 to 3 at
sudio frequencies. For a Q less than 1, measure the
companent as a resistor, using the resistance curves
ﬂ.' flﬂ'ﬂl‘! ""3‘-

(4) VOLTAGE SOURCE. - The Tube Tester can be
used as a source of variable AC voltage, This is done
by plugging Electrical Leads 491899 and 491899-A Into
pins 2 and T of the regular octal socket and turning an
the power, The position of the FILAMENT SELECTOR
switch then determines the magnitude of voltage be-
tween the electrical leads. To check a pllot lamp with
this voltage, place the FILAMENT SELECTOR swilch
at the lamp's rated voltage, or nearest value, before
touching the lamp contacts with the leads. The voltage
and current outputs avallable for each position of the
FILAMENT SELECTOR switch are given in table 4-4.

NAVSHIPS 91688
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TABLE 4-4. VOLTAGE AND CURRENT OUTPUT
FROM TUBE TESTER
w VOLTAGE MAX. LOAD
o OUTPUT (V) CURRENT (a)
) I 1.1 a
1.5 1.5 3
2 2.0 3
2.5 25 3
3 3.0 3
5 5.0 3
6.3 6.3 2
7.6 7.5 2
10 10.0 6
12.6 12.6 8
19 10.0 R
25 85.0 3
28 28.0 3
35 35.0 3
50 50.0 150
70 70.0 150
117 117.0 150

3. S5IGNAL TRACER T5-673/U.

a. LIMITATIONS. - Thisunit requires 3 105 to 125-
volt, 50to 1600-cyecle power source, [nconjunction with
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the Test Prod MX-933/U and RF Cable Assembly, It
can be used as an amplifier for AF voltages [rom 47
to 15,000 cyecles, with lts output fed to anoscllloscope,
an electronic voltmeter, or a telephone recelver, as
indicated by the markings on its front pianel (see figure
1-3.) The meter M-201 indicates the magnitude of the
output voltage. A typlcal application {s the tracing,
stage-by-stage, of an audlo signal through an audlo
amplifier.

This unit, in combination with Test Prod MX-034/U,
canalso be used asa detector and amplifier for modu-
lated RF voltages. Its over-all sensitivity when used
as a detector-amplifier is such that a 0.005-volt RF
signal modulated 50% will give an audible output in the
telephone recelver. Refer to table 1-4 for additional
data on the meter sensitivity.

CAUTION

Do not apply more than 20 RF volls lo
the Test Prod MX-934,/U.

b. OPERATION OF SIGNAL TRACER TS8-673/U. -
The Power Cable Assembly, stowed In the Cord and
Test Lead Holder, is connecled totheSignal Traceras
shown In figure 1-3and plugged Into a 1050 125-volt,
50 to 1600-cycle power source. Accessory parts,
which include the RF Cable Assembly CG-570/U {(3'0"),
Navy Type CTE-491888 Telephone Recelver, Navy Type
CAOR-481801 Headband, Test Prod MX-934/U, and
Test Prod MX-833/U are contuined In the Accessory
Case and are shown assembled in figure 1-3.

The Test Prods are assembled to the RF Cable
Assembly by turning the prods into the bakelite cover~
ed 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 s indicated by the arbitrary scale meter
M-201 onthe front panel of the Signal Tracer. The out-
put of the Signal Tracer can also be applied to an
osellloscope or electronic tube voltmeter by connect-
ing electrical leads to the jacks marked SCOPE V.T.
V.M. The lower terminale marked G on the fromt
panel are chassis ground. If an audible indication of
AC voltage is desired, the Telephone Recelver can be
connected with two electrical leads tothe jacks marked
PHONES. The magnitude of the output is adjusted by
the control marked LEVEL ADJ. Turning this control
cilucltwlsﬂ increases the over-all gainof the amplifying
circait.

Totrace asignal throughan audioamplifier that does
not operate, Test Prod MX-833,/U is connected to the
RF Cable Assembly and Signal Tracer. The [aulty
amplifier is plugged Into (ts proper power source and
its chassis grounded to earth. The Signal Tracer is
grounded to the amplifier chassis and plugged into its
power source, Both units are allowed to warm up. The
test signal can be obtained by using the Interference
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Generator or any audio oscillator, If the Interference
Generator is used, its tip {s applied directly to the
probe tip of the Slgnal Tracer and the LEVEL ADJ.
control turned sothat the output indicates on the meter
M-201 scale. The Interference Generator is excited
and its tip applied to the input of the amplifier; at the
same time, the probe tipof the Signal Traceris touch-
ed to the plate of the first tube. A greater indication
on meter M-201 shows that the tube is operating. The
LEVEL ADJ. cantrol is then turned counter-clockwise,
untll the meter Is back on scale. The next stage is
tested by placing the Signal Tracer probe tip on the
plate of the second tube and agaln exciting the input.
Anincrease in output indicates operationof the circuits
between the input and the plate of the second stage.
This procedure is continued until a stage is found
not operating, and the same step-by-step method Is
applied to determine the faulty component of that
stage, whether It Is a tube, capacitor, resistor, etc,

¢, TYPICAL APPLICATIONS. - A few ipplications
of the Signal Tracer and accessories are listed below.

(1) With Test Prod MX-933/U the Signal Tracer can
beused as anaudioamplifier to increase the sensitivity
of oscilloscopes and electronic voltmeters,

(2) With Test Prod MX-933/U and the Telephone
Receiver, the Signal Tracer can be used to trace
audio or pulse signals, Stage-by-stage, through an
amplifier. The Interference Generator can be used
to excite the Input of an amplifier. A rough gain check
can be obtalned during the signal tracing process. This
is accomplished (signal source on) by setting the
LEVEL ADI, control of the SBignal Tracer (Prod at In-
put of the amplifying stage) for a meter reading of
1/2-scale of M-201, Take LEVEL ADJ. control read-
ing. Move Prod to output of stage. Take LEVEL ADJ.
control reading again for 1/2-scale on M-201., To
determine vollage gain of stage, divide the second
reading by the first. Figure 4-7 shows the response
of the Test Prod MX-933,/Uand Signal Tracer TS-673,/U
for audio signals.

(3) With the Test Prod MX-934,/U and Telephone
Recelver, the Signal Tracer can be used to detect
audio modulated RF flelds and totrace audio modulated
IF and RF signals in IF and RF amplifiers. When the
Test Prod MX-934/U tlp is extended with the Extension
Rod, the equipment can be used as a radip receiver
near transmitier antennas. The Prod tip is placed
rbout five feet from (or closer but never touching) the
antenna. Audio modulated signals will be heard in the
earphone. Only the key clicks will be received on CW
operation,

NOTE

As shown by figure 4-8 the Test Prod MX-934/U has
a low frequency response tounmodulated audio signals.,
Care should be taken in the testing of circuits with
audlo signals present inthe RF or IF voltages that the
indications of the Signal Tracer TS-673/Uare not mis-
interpreted.
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WARNING

The maximum safe rating on Test Prods
MX-933/U0 and MX-934,U is 400 volts.
The sguipment must not be used to lest
clreuits using voltages above 400 volts,

(4) Whenused with Test Prod MX-834/U, Interfer-
ence Generator 5G-23/U, and the Telephone Receiver,
the Signa! Tracer can test RF amplifiers. A signal
is generated with the Interference Generator and traced
with the Signal Tracer from stage-to-stage. Normally,
an increase in galn is expected from the input of a
stage to the output. This may not be true in the follow-
ing cases:

(a) A decrease inoutput may occur duetothe step-
down ratlo of the gutput transformer.

(b) Whenusing the Interference Generator,a gain
may not be realized in tuned stages, due to reduced

band width.

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

(5) When connected to the Test Prod MX-833/U,
the 8ignal Tricer can be used as a null voltage indlca-
tor. The sensitivity of AC impedance bridges can be
increiased by connecting the bridge output into the input
of the Signal Tracer. Care should be taken that both the
Signal Tracer and the ground side of the bridge are
externally grounded st the same point,

Figure 4-6, Detecting Signal in IF Stoge of Radic Receiver
with Signal Trecer and Test Prod MX-934/U
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SCOPE  TERMINALS.
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Figure 4-7. Curves Showing the Frequency Response of
Signal Tracer T5-673/U and Test Prod MX-933/U.
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Figuro 4—8. Curves Showing the Frequency Response of Signal Tracer
15-673/U and Test Prod MX-934/U for Unmodulated Signals,
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(6] When used with Test Prod MX-9834,/U and Ex-
tension Rod, the Signal Tracer is a radio interference
locator. A common source of radiointerference 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 the suspected motors. Once
the interference can be heard in the earphone, the Prod
& moved In the direction of loudest signal to thearcing
hrushes,

(7) The Test Prod MX-034/Uand Signal Tracer can
be used to check the approximate gain of RF and IF
amplifier stages. (See Section 4, paragraph 3c(2).)
(A sine wave generator must be used for these gain
tests, as the generated signals from the Interference
Generator are attenuated rapidiy by tuned circuils,
and this unit can only be used for audio gain checks:)

(8) With Test Prod MX-934/0 the Signal Tracer
can be used [or servicing low level RF lines. Tocheck
a line for center conductor continuity, open the line
al a jack and place the Prod neirthe cénter conductor,
Audio modulation of the RF voltage is delected through
the earphone. An RF line carrying its maximum power
should not be opened. A mis-match may oceur with
arcing of the line.

(8) The RF Test Prod MX-834,/U can be used as a
demodulator for an escilloscope or anelectronic volt-
meter. Figure 4-9 shows the relation between 50%
moduiated TF or RF voltage input and modulation voltage
output of the Prod,

(10) For connecting an electronic voltmeter, tele-
phone receiver,or oscilloscope to the Test Prod MX-
934/U, a simple adapter for the RF Cable Assembly
can be constructed. Aninput jackassembly J-203 from
the spare parts of the Test-Tool Set can be obtained
and short lengths of wire soldered to its output term-
fhals. The wires can then be stripped and attached to
any alectronic voltmeter or oscllloscope.

aa
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Figure 4-9. Curve Showing Modulated RF, IF Voltage
input to Test Prod MX-934/U vi AC Output Voltage

4-12

NAVSHIPS 91688
AN/USM-3A

OPERATION

{11) The Telephone Receiver can be used with the
0.25-mfd capacitor of the Decade Capacitor TS-671/U
to trace audic signals when amplification Is not re-
quired.

(12) Opencircuits in wires can be detected by trac-
ing a signal alongthe pathof the wire. This signal can
be generated by the Interference Generator and de-
tected with Test Prod MX-934,/U connected to the Signal
Tracer.

(13) The Test Prod MX-834/U with adapter men-
tioned in paragraph (10) above can be connected to an
AC electronic voltmeter toindicite modulated RF volt-
ages of weak oscillators,

(14) In applications on radar sets, the Telephone
Recelver can be used to check the existence of trigger
pulses {rom the modulator unit to the indicator unit of
less than 600 volts peak. This is done by disconnect-
ing the cable at the indicator unit panel and connecting
the earphone in series with a 0.25-mid 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
detected by use of the Test Prod MX-934,/Uand ampli-
fied by the Signal Tracer, Pulses can be detected on
the output of the Signal Tracer by means of the Tele-
phone Receiver ar an oscllloscope, Pulse shapes ob-
served an the oscilloscope will generally be distorted
due to the limited band width of the Signal Tracer.

(16) Video pulses can be tracedwith the audio Test
Prod MX-933/U and the Signal Tracer with Telephone
Recelver. In cases where the signal is of a high level
and some distortion is allowable, the Telephone Re-
ceiver in series with a 0.25-mfd capacitor can some-
times be used directly.

CAUTION

Many video signals exceed the voltage
rating of Test Prod MX-834,/U, since
the germanium diode will only with-
stand 50 volts maximum peak Inverse,
Random probing must not be done due
to the high voltages which are likely to
be encountered.

Inslgnal tracing, a loss of galn 1s usually experienced
in stages containing output or matching transformers.
The voltage ratio of a transformer is related to the
matching impedances by the [ollowing [ormula:

Voltage Ratid Ein ) [impedance in (Z prij
<ot Impedance out (2 sec)

For example: Some typical cutput tubes, impedances
of transformers usually used with these tubes,and the
voltage ratlos of these transformers are tabulated
below:
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Single Tube Pri Impedance Output Impedance Vollage
{chms) {ohms} Ratio

6L6, 2518, 2500 4 25:1

3516, and 50L6 a00 2.2:1

Push-Pull Tubes

Two 8VE's or two 7000 L] 432:1

45's (plate to plate) 500 3.8:1

4. INTERFERENCE GENERATOR 5G-23/U.

a. LIMITATIONS. - This device has a fundamental
andlo outpul of about 1000 eycles. The harmonics
generited by the buzger contacts and the sharp wave
fronts extend Into the radio frequency range.

In general, this unit i5 used to supply an Input signal
to electronic amplifylng circulls, while observing the

effect on the output voltage.

b. OPERATION OF INTERFERENCE GENERATOR
8G-23/U. - Pressing the button at the top of the unit
places the buzzer in operation. Touching the probe
tip to the grid or plate terminal will excite the cir-
cuit., If audle output is desired, place index at position
1. For higher frequencies, place index between 2 and
10, Greatest attenuation of output occurs at pesition
10. The unit canbe grounded by plugging a Navy Type
CAOR-481885 lead into the small hole in back of the
tip as shown in figure 1-4. Usually,this ground is not
required.

This device may be used with Test Prod MX-833/U
and Bignal Tracer to feed audio circults U its index
is get to position 1, as described inSection 4, ph
3b. It may also be used with Tesl Prod MX-03 and
Signal Tracer combination, with Its index set on pesl-
tions 2 through 10, to excite RF clrcults. The Extension
Rod O-904 can be attached tothe tipof the Interference
Generator to provide a means for reaching into a deep
chassis, especially i high voltage exists on exposed
contacts which the technician might accidently touch
while using this unit.

¢. TYPICAL APPLICATIONS, - The [ollowing list
indicales some of the uses of the Interference Gener-

ator.

(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 cablesand check
continuity of wirlng. Care must be taken thatanopera-
tion of this type does not interfere with needed services.
The Resistance Indicator-<Probe g probzbly more de-
sirable to use in these cases,

(4) With the Signal Tracer, the Interference Gener-
ator can be used to measure audicamplifier gain, Refer
Lo Section 4, paragraph 3e(2) to see¢ how this is done.
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(5) The Interference Generitor can be used as a
triggering device for multi-vibrator clreuits,
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Figure 4-10. Using the interference Generator for
Testing an RF Tuned Circuit

5. VOLTAGE INDICATOR-PROBE ID-265/U.

d, LIMITATIONS. - While measuring voltage magni-
tudes [rom zero to 440 volts AC or DC, this instrument
also indicates whether the source is AC or DC, and the
polarity of the source if DC; the tip I8 positive (+)
when the Polarity Indicator M~401 moves toward the
+ slde, The AC voltage frequency range is 10 to 10,000
cycles. The total internal resistance of the circuit is
510,000 ohms, A typlealuse of this unit is to determine
the presence of line voltage. It is not a precision
Instrument, and no attempt should be made to read
exact voltages,

b. OPERATION OF VOLTAGE INDICATOR-PROBE
ID-265/U. - An electrical lead with banana plug end
Is plugged into the top of the Probe to complete the
circuit, The meter indicates the approximate voltage
magnitude across these terminals, (See figure 1-5.)

If a DC supply voltage is being measured, the return
lead is usually clipped to the chassis of the equipment
under test and the probe tiptouched to the voltage peint
of interest. The polarity of the tip is indicated by the
instrument marked POLARITY. A deflection toward
{i) means the probe tip is positive. The instrument
marked VOLTS moves up-scale for either polarity of
applied voltage. The Extension Rod O-904 without its
plastic tip can be attached to the end of the unit to in-
crease the prod length when used near high voltages.

c. TYPICAL APPLICATIONS. - The paragraphs be-
low show some of the uses for this unit,
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{1) The presence and magnitude of line voltage at
junction boxes and power transformers can be indi-
cated. Figure 4-11 shows the Probe In use indicating
the presence of AC voltage at a power supply trans-
former.

Figure 4-11. Measuring Line Volloge on Transformer
with Veltoge Indicotor-Probe

(2) The magnitude of DC plate voltages in ampli-
fiers and other electronic equipment can also be
indicated up to 400 volts,

(3) The Voltage Indicator-Probe can Indicateaudio
signals on transformer secondarles,

(4) Audlovoltage in the presence of DC can be indl-
cated by connecting the 0.1-mfd capacitor of the Decade
Capacitor in series with the Probe.

(5) The Voltage Indicator-Probe can be used on
audio tuned circults as a peaking meter, Also, the IF
circuits of a radio receiver can be aligned approxi-
mately by using this Probe as a peiking meter to
indicate audio output while adjusting the trimmer capa-
citors of IF colls with Alignment Tool H-917,

(8) The Alignment Tool consists of a bakelite rod
with 2 brass slug In one end and a steel slug in the
other. The steel slug lsalsoshaped like a screwdriver
bit for adjusting trimmer capacitors, Placingthe brass
slug into a cofl lowers its inductance; placing the steel
slug in the coll ralses its inductance., This effect is
used In the tuning of IF and RF tuned circuits, I the
output of a tuned amplifier s decreased by inserting
either end of the tool into a tuned coll, that coil is
aligned with the other tuned clrcuits. If inserting the
brass slug Increases the putput, reduce the tuning
capacity by means of the serewdriver bit, If Inserting
the steel slugincreases the gutput, increase the tuning
capacity. A sine wave signal generator, audio, IF, or
RF, should be used as a voltige source for aligning
and tuning such ecircuits instead of the Interference
Generator 8G-23/U.

(7) The Voltage Indicator-Probe can be used to
indicate high resistance by placing the unknown resis-
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tance Inseries with the Probe and anapproximite 300-
volt DC source E. The resistance R in kilohms is then
caleulaled by the formula:

' E
R - 500 =1 Eiluhmis
Reading In Volis

(B) Itcanalsobe usedtomeasure, for lest purposes,
the voltages avallable al the plns of tube sockets with
the tube removed, Adapters in the Navy Type-49982
Adapter Kit wlll make thegse measurements possible
{rom the top of the socket with the tube in the clreuit,

6. RF INDICATOR-PROBE 1D-263/U.

. LIMITATIONS, - This Probe will Indicate the
presence of electric RF flelds near oscillators and
power amplifiers., The sensitivity Is approximately
25% of full-scale for 1 volt of RF energy applied to
the tip at 1.0 megrcycle, and is used to determine the
presence of intense electric radiofrequency flelds such
as existaround transmitters and other RF osclllators.
The direct connected sensitivity of the unit as given
in table 1-4 was obtained by actunlly connecting a 1-
vaoit source of 1.0 megacycle to the tip;, the return
path being provided by a metal shield over the top of
the probe, The sensitivity with Extension Rod Q-804
is a calculated value at a high frequency and, at best,
is only approximate,

b, OPERATION OF RF INDICATOR-PROBE ID-
263/U. - The probe is held in the operator’s hand with
the tip polnting in the direction of greatest RF electric
field. The manner in which the Probe is held may
change the sensitivity slightly. The smaller the capac-
itive impedance between the operator's hand and the
meter {rame (inside and at the top), the greater will
be the senusitivity. If the Probe 12 no! 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 [ields the point is Llouched to the source, For
hard-to-reach places or near high voltage terminals,
plug the Extension Rod 0-904 onlothe tip of the Probe,

CAUTION

Approach the source slowly, watching
the Instrument. Do not let the pointer
go off-scale, especially when making a
virect connection to the tip. Near high
voltage, use the Extension Rod to re-
move the hand as far as possible {rom
the danger area.

When the Extenslon Rod 15 used without the plastic
cover,a direct connection exists between the tipof the
Extension Rod and the probe tip. This is used for
small flelds to touch the actuil source of radiation.

¢. TYPICAL APPLICATIONS. - Bome of the usesto
which this Probe ¢an be pul are listed below.

(1)) The RF Indicator-Probewill indicate the pres-
ence of Intense radiatlon [rom danlennas or RF Lrans-
mitters. Flgure 4-12 shows the method of use of this
Probe neaxr an antenna. This is 4 direct test for radi-
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ation und will show if the over-all transmitter and
anténna are operating. The Probe indicates the electric
[feld and will pive mpximum (ndication near the ends
of the dipole antenna. A test of aperation for a trans-
mitter would be 6 move the Probe into the vicinity
of the output tubes and colls. An intense source of
radiation, suchas in this example, should be approached
cautiously with the Probe, so as not to overload the
internal germanium diodes and meter.

Figure 4-12. Checking RF Output of Rodio Transmitter
ol Antenno with RF Indicator-Probe

(2) This Probe will indicate the presence of electric
RF llelds near local osclllator colls In radlo recelvers.

{3) It can be ysed to detect nulls and maximums
along whip and dipole antennas and opzn transmission
lines.

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

(5] RF bypass capacitors in circults In which the
RF cunbe indlcated directly by the probe ¢anbe check-
ed by touching the tip of the Probe to the RF side of
the capacitor. No, or a very small, meter deflection
should be ohserved on a gond capucitor.

7. Resistance Indicator-Probe 1D-264/U.

a. LIMITATIONS. - This Probe can indicate circuit
continuity and reslstance values between zero and
10,000 ohms. The Instrument should be shorted and
zero checked before using, This Is not a precision
instrument and cannot be used to measure critical
vialues of resistance.

b, OPERATION OF RESISTANCE INDICATOR-
PROBE ID-264,/U. - This unit is first checked for zero
resistance by shorting the test lead tothe metal probe
tip. The meter pointer should move up-scale and on
past the 500-ohm mark when terminils are shorted.
Ii the pointer does nol reach the G00-chm mark, the
battery should be replaced (see figure 3-1). Approxi-
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mate values ol resistance th ohms are Indlcated divectly
on the scale, The accuracy can be Increased by pro-
portionally correcting for the amount off on the zero
resistance test.

c. TYPICAL APPLICATIONS, - A fewof the uses for
the Resistance Indicator-Probe are listed in the follow-

ing paragraphs.

(1) This unit will measure approximate resistance
values In the range from 0 to 10,000 phms.

(2) It will indicate continuity of wiring.

{3) The forwirdand reverse resistances of crystal
rectifiers and small copper-oxide rectifiers can be
indicated. The tip of the Probe is positive,

(4) Electrolvtic capacitors can be tested for shorts
by placing the tip of the Probe to the positive side of
the capacitor and return lead to the negative side with
one end of the capacitor disconnected. Flgure 4-13
shows the Probe being used lo test an electrolytic
capacitor.

T —

Figure 4-13, Checking an Elecirolytic Capaciter in & Radic
Receiver with Resistonce Indicotor-Probe

B, Decade Resistor TS5-672A/U and Decode
Capacitor T5-671/U,

These units are deslgned for use as substitution and
test resistors and capacitors having the full range of
values required for test, temporary repair, or trouble-
shooting of electronic equipment,

# LIMITATIONS. - The Decade Resistor unit canbe
used to obtain values of resistance from one chm to
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12 megohms, Each resistor in the case 15 rated at
two watts dissipation, and care should be taken when
using thls decade to make sure that the energy disslpa-
tion per resistor does not exceéad this value, The
accuracy 1s <10%. The total dissipation inside the de-
cade case should not be permitted to exceed 10 watts,

The Decade Capacitor can be used to obtain values
of capacitance between 0,0001 and 48 microfarads.
The capacitors in the range of 0.0001 microfarad to
0.25 mlcrofarad have a DC working voltage rating of
600 volts. The electrolytic 20/4-mld capacitors are
rated at 450 v DC. Polarity of electrolytic capacitors
must be observed. The accuracy Is 410F for the paper
capacltors and -0%+75% {or the electrolytic capacitors,

b. OPERATION OF DECADE RESISTOR AND DE-
CADE CAPACITOR. - The resistors in this unitcan be
placed in series by means of Navy Type CAOR-481885
Electrical Leads as shown in figure 1-8 in which the
decade resistor is connected so that 8 megohms are
between the probe tips,

The capacitors in Decade Capacltor may be hooked
up in parallel by electrical leads as shown In figure
1-9. These capacitors have values normally required
for testand substitution in electronic equipment. Their
DC voltage ratings should not be exceeded, I large
AC currents and voltages are Involved in the use of
paper capacitors, care must be exercised that the peak
AC voltage does not exceed the DC working voltage
rating. A safe value of AC current through the mica
and paper capacitors for frequencies up to 30 mega-
cycles is 0.1 ampere,

CAUTION

Polarity of electrolytic capacitors
must be observed, Never allow the
positive terminal to become negalive
with respecttothe common (NEG) lerm-
inal,

When using the electrolytle capacitors in alternating
current circuits (where no DC voltages or currents
are involved), the two NEG terminals are connected
together and the substitution capacity taken as that
between the positive terminals of equal value, The
total value of capacitance i{s approximately one-half
of that of pne capacitor. This Is the only way that the
electrolytic capacitors can be used on strialght AC;
in all other cases the electrolytic capacitors must be
biased positively with a DC voltage that is 20% grenter
than the peak AC voltage, but less than 450 volts DC.
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¢. TYPICAL APPLICATIONS. - Both units may be
used independently or in combination as shown below.

(1) The Decade Resistor and Decade Capacltor can
be used individually for substitution tests in any elec-
trical circuit, provided the ratings as given in table
1-4 are not exceeded. To check a capacitor by the
substitution method, one lead or connection of the sus-
pected component must be unsoldered and the proper
value [rom the Decade Capacitor connected into the
same position in the circuit by means of electrical
leads. I one side of a component s at ground voltage
level, only the high side should be unsoldered., This will
lower stray capacitances. The stray capacities created
by the addlition of leads and Decade boxes may inter-
{ere with the operation of eritical clreuits, To check
a resistor by the substitution method, the value of
resistance from the box should be selected and In-
serted across the resistor. Figure 4-14 shows the
method of substituting both unlts,

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

l( UNSOLDER LEAD

i
L = :ﬁ; .
L-..J LEE;? . @;‘;@
@ L@ @M 2 =
lennamaeroesy | | 3]
ESenenes

Figure 4-14. Substituting Decade Resistor and Decade
Capocitor in an Electranic Circuit

WARNING
ELECTRONIC EQUIPMENT OPERATES AT DANGEROUS VOLTAGES

STOP !

LOOK!

THINK !

Men have been killed by very low voltage circults. As
little as 30 volts maybe fatal under the proper combi-

nation of circumstances.

Haste, heedlessness, attempts to work where there
are distracting noises, and attempts lo carry on a
conversation while servicing lead to materiel and

personnel casualties,
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FAILURE REPORT must be filled out for

the failure of any Fart of the equipment
whether caused by detective or worn parts,
improper operation, or external influences. It
should be made on Failure Report, form NBS-
383, which has been designed to simplify this
requirement. The card must be filled 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 couse and rate of failures. The
information is used b}' 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
shipﬂ of the Nan'}u

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.
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Figure 5-1. Failure Reporl, Sample Form
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1. Tube Tester TV-4A/U.

In case of trouble with the Tube Tester, the following
procedure should be fallowed before attempting to re-
palr the unit.

Connect the Tube Tester with the line cord to a 115-
volt AC power line, Index the CIRCUIT SELECTOR
switch tothe LINE SHORT CHECK position. The Tube
Tester meter should show a reading near the center
of the scale. Rotate the LINE VOLTAGE control to
set the meter polinter to the LINE CHECK mark. Ob-
tain a directly heated or filament type tube for test
purposes, Locate the tube type number in the Tube
Deta Index; get the FILAMENT SELECTOR swiich to
the required voltage and insert the tube in the correct
socket. With the CIRCUIT SELECTOR switch in the
LINE SHORT CHECK position, and all the electrode
switches in the OUT position, move the A switch to
the IN POSITION., The SHORT INDICATOR lamp
should glow, indicating that the neon lamp is function-
ing correctly. Complete the tests on the tube to be sure
that the device Is operating normally.

Remove the tube,and index the CIRCUIT SELECTOR
switch to one of the capacity ranges. Pluga pair of
test leads in the capacity jacks, and short circuit the
test prods. Rotate the LINE VOLTAGE caontrol for full-
scale pointer defleetion on each capacity range. In
general, the capacity ranges will function normally U
this full-scale setting can be made on each range
assuming that the power line potential {s within £10
volts of the nominal 115-volt amplitude,

CAUTION

Do not attempt to open case before
reading instructions under Section §,

paragraph 1b.

a, PRELIMINARY TESTS. - I the Tube Testsection
ir capacity meter section are nol operating properly,
the following performance checks should be carrled
out,

In servicing the Tube Tester TV-4A/U perform only
those repalrs necessary to make the device function
properly. Remember that most of the resistors are
precision adjusted. Unless the component Indlcates
a divect short or open clrcull, the method of test must
laviuive the standardization of the equipment being used
to make these tests. Since most faults will be opens,
shorts, or a mechanical fallure, ordinary test equip-
ment can be used to repalr most of the difficulties,

5-2

Therefore, before attempting to check the Individual
components, check the fuse and line cord and then try
to localize the failure into one or more of the first six
categorles listed below:

(1) Completely dead unit.

(2) Neon lamp lightis all the time or when one of
toggle switches (s Indexed to the IN POSITION. No
tube ghould be placed in a test socket while making
this check.

{3) Low or no LINE CHECK indication.
(4) Indication too high on total emilssion checks,

(5) Inability to make top mark on capacity meter
ranges.

(6) Capacity meter in error.
(7) Defective components.

(B) After classifyingthe fnultasabove, disassemble
the unit and proceed as outlined under Sectlon 5, para-
graph 1c, where detail checks are given {or each fault
above., The line cord and fuse are to be checked im-
mediately if the unit Is apparently dead.

b. DISASSEMBLY PROCEDURE, - The Tube Tester
in addition to its outer case has three mainassemblies:
the socket panel, chassis, and bakelite panel. These
three sections should never he separated at one time,
unless the repair personnel is absolutely certain that
such procedure is the only course, or thut the ensuing
instrument readings indicate that |t i8 necessary,

(1) TUBE TESTER CASE REMOVAL. - The case
Is removed {rom the instrument as {ollows:

(a) Remove the three screws that fasten the top
slde of the hinge to the Tube Tester TV-4A/U.

(b} Lift the Tube Tester out of the Test Kit,

(¢) Place the Tube Tester on the bench with the
socket panel face up.

(d) Remove the line cord.

(¢) Remove the {ive binder-head screws around
the three edges of the socket panel.

CAUTION

DO NOTREMOVE ANY OF THE FRONT
PANEL SCREWS

ORIGINAL
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Figure 5-2. Side View of Tube Tester TV-44 /U, Cose Removed

Figure 5-3. Angle View of Tube Tester, Case Removed
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(f) Pull thebottom af the case away [rom the bake-
lite panel. The socket panel will stay affixed to the
bakellte panel, but the case which forms the bottom,
ends, and opposite side of the device will come ofl.

(2) SOCKET PANEL REMOVAL.

(a) Remove outer case as described in previous
paragraph.

{(b) Remove the two corner screws at the top of
the bhakelite panel nearest the socket panel,

(¢} Carefully lift socket panelaway from the bake-
lite panel and then pull away from the chassis,

(d) Unsolder only those leads [rom the terminal
board that go either to the chassis or bakelite panel.
Many repairs can be made by just pulling 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 described In previous
paragraphs.

(b) Remove socket panel as per previous para-
graph.

(c) Remove the knobs from the FILAMENT 5E-
LECTOR and the CIRCUIT SELECTOR switches.

A=l102

X-104

X=IS X=107 X=I0I

NAVSHIPS 91688
AN/USM-3A

A-103

X=-108 X=ii XxX-108

MAINTENANCE

(d) Remove the four panel screws fastening the
{our ¢hassis posts to the panel,

(e) Lift the chassis away from the panel and lay
It to one =ide. The leads in the cable are sufficiently

long so that connectlions need not be unsoldered,

¢. DETAILED CHECKS. - The following checks are
given for each of the faults listed in paragraph la
above.

(1) A completely deadunit canbe caused by anopen
primary in T-101, burned out LINE VOLTAGE control
R-116, bad fuse or line cord, or an open meter.

(a) The linecontrol is a 350-chm, 25 watt unitand
can be readlly checked by the Resistance Indicator-
Probe, Unsolder the leads to the outside terminals
before testing. If the component {s defective, remove
the chassis assembly from the bakelite panel. See
Section 5, paragraph 1b(3).

(b) See point-to-point resistince measurements
for determining deflectlve transformer or meter,

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

{a) Btartwithall toggle switches inthe OUT posi-
tton and index the CIRCUIT SELECTOR switch through

X=105 X=ne

X-106 X=l0 X-II3

Figure 5-4. Rear View of Socket Panel of Tube Tester TV-4A/U.
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all pozitions including the capacity meter ranges. A
lighted neonlamp indicatesu short in the wiring to the
CIRCUIT SELECTOR switch, incorrect wirlngon those
units where a replacement of the CIRCUIT SELECTOR
switch has been made, or a short at the transformer
terminals,

1. Mechanically inspect lead dress at 8-101 and
T-101.

2. Repeat above checks.

(b) With CIRCUIT SELECTOR switch in LINE
SHORT CHECK position index each of the toggle
switches separately to the IN POSITION and then return
to the QUT position. A lighted neon lamp Indicates a
short in the socket panel or at the terminal strip on
the socket panel.

1. Unsolder the wires that run from the chassis
and bakelite panel to the socketl panel at the terminal

strip.

2. Fanout these unzoldered leads and repeat the
check. If no short ls Indicated, the sotket panel is

faulty.

8. Uslng an ohmmeter that gives a good indi-
catlon on two megohms, check betweeneach connection
aon the terminal strip to locate the shorted leads. An
indication of two megohms, or lower, will cause

trouble,

ACORN R OCTAL A

X=12 xX-105

4-5-8 PIN
COMB. R
X=110

7 PIN 7 PIN
MIN. R MIN, A
x=13 A=106

NAVSHIPS 91688
AN/USM-3A

OCTAL B
X=103 x-104 x-ioz2

9 PIN
MIN, R

Section 9
Paragraph 1 ¢ (2| [a)

NOTE

Do tot use solder paste or acld core
solder,as Il will cause such high leak-
age currents that the short check will
become completely inoperative, requir-
ihg that all components on the socket
panel be dlscarded. Use only rosin
mixed in alcohol as a [lux or a good
grade of rosin core solder.

(3) Loworno LINE CHECK indication involves only
two components, V-101 and R-114 the line check resis-

tor.

fa) A burned out V-101 or an open R-114 will
cause the LINE CHECK indication to be zero.

{b) If V=101 has low emission, the LINE CHECK
indication will be low.

NOTE

A low LINE CHECK Indication will cause
the LINE SHORT CHECK sensitivity
to be low or zero,

(4) Tubes readingtoo highas indicated bya number
of tubes giving off-scale readings is caused by incor-
rect adjustment of the line check resistor R-114,
TUBE SELECTOR control, or both.

LOCTAL A LOCTAL B

Figure 5-5. Front View of Sockels
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5 Section

TABLE 5—1. RESISTANCE TABLE FOR TUBE TESTER
TUBE
COMPONENT TEST RESISTANCE | SELEC- siﬂggl REMARKS
TO BE LEADS VALUE TOR
CHECKED ACROSS (OHMS) POSI- SVENIOH
rion | POSITION
R-101 R-101 3+1/2% - CX 10
R-102 R-102 165 «1/2%| - OFF
R-103 R-103 300 +1,/2%| - cx1o
R-104 R-104 88.36 :1,/2%| - cX 10
R-105 R-105 | 7328 ¢1/ - - Unsolder leads from one side of spool.
R-106 R-106 (26,224 +1/2 NORMAL
R-107 R-107T 76 £1/2% NORMAL Remove socket panel from bakelite panel. Do
not unsolder any leads.
Sume as R-107.
R-108 R-108 T26 «1/2% * NORMAL Same as R-107.
R-109 R-108 8500 «1,/2% - NORMAL
R-110 R-110 |70,300 +1/2%| - NORMAL
R-111 R-111 40 £1/2% - NORMAL
R-112 R-112 4700 41/2% - OFF
R-113 R-113 765 +1/2%| - OFF
R-114 R-114 |83,000 +1,/2% - OFF
R-115 R-115 2,000 +10% - OFF
R-116 R-1186 350 +10% — - Remave the four panel serews holding the
chassis. Lift chassis away from panel, Un-
solder leads to outside terminals of control.
R-117 R-117 150 +10% = CX10 To replace control remove socket panel com-
pletely and lift chassls away from panel,
Adjustment [Junction of a7 £1/2%| 40 CX10 If adjustment s required see section 5, para-
of R-117 |R-117-R-10} graph le(2). Note this measurement must be
and the cen+ accurate.
ter terminal
R-118 R-118 200,000 +10% - OFF Do not check unless short test operates im-
properly. To test or replace, loosen chassis
from bakelite punel and unsolder the leads
to this resistor only.
R-119 R-119 510,000 ¢£10% = OFF See remarks lor R-118,
Primary of LINE Set LINE VOLTAGE control to counter-
T-101 and P-101 19 +20% - SHORT clockwise position. If resistance Is
F-101 CHECK infinity, check F-101 and check section 1A
of 8-101 for continuity. I satisfactory,
T-101 has an open primary. To replace
T-101 remove socket panel completely and
remove chassls from bakelite panel. Replace
8-102 at the same time,
M-101 Meter 1238 +1% - - Remove four screws {from front of meter, re-
Studs move from panel, and unsolder one of the leads.
5-101 Pin 1 of Infinity - OFF All toggle switches in OUT position except B.
4-5-f-prong All checks on 8-101 assume that all resistor
socket and components are good. Incorrect readings indi-
pin 3 of R cate faulty switch, incorrect wiring, or a short
octal socket or open in the wiring to the switch,
Same as 510,000 £10%| - LINE
above SHORT
CHECK
Same as 4870 109 | 48 DIODE
above
Same as 930 <109 | 48 BATTERY
above TUBES
Same as 176 +10%,| 48 NORMA L
TUBEE
Sume as 2300 +10% | 48 SPECIAL
above
Capacity 75 +10% - CX10
jacks

5-8
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TABLE 5—1. RESISTANCE TABLE FOR TUBE TESTER CONT'D
TUBE
COMPONENT TEST RESISTANCE | SELEC- sl::_::?gﬂ REMARKS
TO BE LEADS VALUE TOR SWITCH
CHECKED ACROSS (OHMS) PQSI- POSITION
TION
Capacity TB5 +10%, - X 1
jacks
Cnicttg 7.850 +10% - C +10
jac
Capacity | 79,000 £10% = C + 100
jacks
TABLE 5—2. POINT-TO-POINT VOLTAGES ON TUBE TESTER
FOR T-101 AND LINE SHORT CHECK CIRCUITS
|COMPONENT TEST VOLT- CIRCUIY TOGGLE SWITCH | FILAMENT
OR CIRCUIT LEADS AGE SELECTOR [ TO IN POSITION | SELECTOR REMARKS
CHECKED POSITION OuUT POSITION] POSITION
T-101 Fllament pins | 115 LINE SHORT - 117 All voltage checks on T-101
(#2&7) onOe- CHECK are made with LINE VOLT-
tal R socket 68.8 AGE control rotated so that
Same as above| 48,5 |BSame as above - 10 potential on 117-volt posi-
Same as above| 33.6 |Same as above - 50 tion of FILAMENT SELEC-
Same as above| 28.0 |Same as above - 35 TOR switeh is 115 volts.
Same as above| 25.1 |Same as above - 28 (Test Leads across {llament
Same as above| 18.8 |Same as above - p pins (#2&7) on Octal R szoc-
SBame as above| 12.7 |Same as above - 19 ket). Voltages shown are
Same as above| 10.36 |Same as above - 12.6 nominal and correction for
Same as above| 7.53 | Same as above - 10 any error in the test meter
Same as above| 6.3 |Same as ahove - T.5 should be made, Usea 1,000-
Same as above| 5.0 |Same as above - 6.3 ohm/volt AC Instrument.
Same as above| 3§.1 |Same as above - 5 All voltages should be within
Bame as above| 2.5 |Same as above - 3 +3%.
Bama as above| 2.02 |Same as above - 2.5
Bame as above| 1.55 |Bame as above - b
Same us nbove| 1.19 [Bame as above - 1.5
Same as above Same as above 101
Terminals NORMAL -
A&B an T-101 | 97.6
Terminals 127.0 | NORMAL - =
A&C on T-101
Terminals 4.15 | NORMAL - -
D&E on T-101 _
Terminals 29.5 |NORMAL - -
D&F on T-101
Terminals 40.7 |NORMAL - -
D&G on T-101 |141.5
Terminals 303.0 |NORMAL - -
D&H on T-101 2.668 | NORMAL - -
D&I on T-101 NORMAL - =t
JEK on T-101 NORMAL = s
Line A&B on soc~ - LINE B 11 Set to LINE CHECK mark by
Short ket panel term- SHORT rotating LINE VOLTAGE
Check |inal strip CHECK contreol, Use 20,000-ohm,
Circuit volt DC Instrument, 250-

volt range. Positive of meter
to A terminal reads 54 v DC.

ORIGINAL
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TABLE 5—3. POINT-TO-POINT VOLTAGES ON TUBE TESTER
FOR FILAMENT AND SOCKET WIRING
z -
0 E TEST LEADS ACROSS PIN NUMBER REMARKS
< 5 & FILAMENT SELECTOR switeh
2 55| « <| @ o e |8t 5.
T -0 ~ Use 1,000-olm/volt AC Instru-
zo| & £ & - B & | ment. FILAMENT SELECTOR
8 lyleE,|& gl | 41 S = = [switeh at 5. TUBE SELECTOR
o (<2 2|z 7| z| & z Z 5 | control at 49,
w ""E | < <) = | = 3 Ol e | = | =2 CIRCUIT SELECTOR switch at
E |<|¥0|5|=2|3|=2|% Su| = ||z [Z| 3 |NORMAL TUBES,
2 5|84 E ; 5 = g 22| 9|28l g |& § | & |1 voltage 15 24, the fllament
s S E | N e H il i & hs 8 2w lg!lo :adu to the socket are revers-
Fil. | 8] - |[3-4|8-7|8-2[2-6|7-2|5-0]5-2,31-6 [1-7]|7-2|6-1[1-7]6-1|5-4 _
29| B |3-1|8-3]|8-1|2-3(7-3|0-3] 8-1[1-2 (1-2|7-3|8-2|1-3|6-3|5-1 gr”iiﬁgz E&ﬂ:gﬂ;;ﬁ;w
20| C |3-7|8-4|8-3|2-4|7-4|0-4] 0-4{1-3 |1-3|7-4|B-3[1-4|6-4(5-2|° e
29| D [3-5/6-5|8-4|2-5(7-5[9-1] 9-6| - |1-4|7-5|8-4|1-5|6-2|5-3[t0 the socket terminal board is
Socket|20| E | - |- | -] - | - |9-7 1& | - | = |8-5] - | - |5-9|ncorrect.
Wiring Grid
Caps
20| ¥ [3-8le-8|s-8|2-7|1-6|a-8] - |1-4 |1-5|7-6|B-8|1-6|6-8|5-6 E&ﬂfaﬁlﬁgﬁgﬁfa
29| G |3-2|B-1|8-7|2-117-8|9-8| =~ |1-5 [1-6(7-B|8-7|1-2{6-7|5-7|switch must be in the OUT
20| H - [8-2]8-5/2-8)7-119-2] - | - - |7=1] - | - [8-5]5-8 position. Furthermore, the
pin numbers in the columns
refer to those shown on the
wiring diagram, figure 5-7.

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

1. Connect by means of Electrical Leads a 30-
valt AC meter of known accuracy to D & F on T-101.

2, Index FILAMENT SELECTOR switch to 1.1
volts, rotate CIRCUIT SELECTOR switch to LINE
SHORT CHECK position.

3. Soldera shorting lead across resistor R-120.

4. Rotate LINE VOLTAGE control until the
meter of known accuracy indicates 2D volts,

5. The indication on the Tube Tester meter
ghould be at the LINE CHECK mark or higher. If not,
replace V-101 with a new type 3A4 tube,

6. Insert sufficient resistance R-120 In serles
with R-114 to bring the meter indicator to the LINE
CHECK mark on the Tube Tester meter scale. The
resistance to be inserted 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 {ollows:

1. Index CIRCUIT SELECTOR switch to any one
of the capacity ranges.

2. Bet the TUBE SELECTOR control to 40 and
measure the resistance between the center terminal
and the outside terminal towhich the resistance spool

5-10

R-101 i{s soldered. The reading should be 27 ohms
+1/2%. (This measurement should be made on a bridge
or on 2 serles chmmeter that has been standardized
against an accurate 27-ohm resistor.)

3. The positionof the TUBE SELECTOR control
has been carefully ndjusted at the factory for correct
tracking In reslstance with the 0 to 50 panel marking.
Before tampering with the location of this potentio-
meter, the operator should be certain that it requires
re-positioning on the panel by following the procedure
outlined In the precedingparagraph using an accurate
resistance measuring device.

{5) Inability to make a top mark adjustment on all
of the capacity meter ranges and yet be able to obtain
a correct LINE CHECK indication when using the Tube
Tester, indicates that the small instrument rectifier
mounted on top of one of the spool pins is damaged,
that the 268,224-ohm resistor R-106 or the 7,328-chm
resistor R-1056 are either opened or partially shorted,

(a) Index CIRCUITSELECTOR awitch to NORMA L
TUBES position and check R-108 and R-105. Incheck-
ing R-105, unsolder the leads from one side of the
spool.

(b) I R-105 and R-106 are satisfactory, the in-
strument rectifler is defective.

(6) Error in the capacity rmeter indication can be
caused by defective resistors R-106, R-107, R-108,
R-109, R-110, or R-111, or rectifier CR-101, If the

ORIGINAL
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Figure 5.8, Rear View Front Ponel, Signal Trocee T5-673/U
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X=203

B=g20e HA-210

Figure 5-10. Bottom View, Signal Tracer Chassis

resistors mentioned are satisfactory, replace the in-
strument rectifier,

(7T} Tolocate defective components, proceed through
the tables above. The checks listed in the previcus
paragraphs should be made first, then necessary re-
paire made and rechecked to determine if satisfactory
operation can be obtained. Note that all resistors ex-
cepl R-115, R-116, and R-118 must be measured to
within 1/2 of 1%. Contrals R-116 and R-117 have a
talerance of £10%. Fallure toheed the nccuracy limits
may result In unsatisfactory periormance of the Tube
Teater or capacity meter,

(4) In tables 5-1 and 5-2 a dash (-) In a given
column indicates that the position of the control or
switeh i1s of no consequence,

{b) In table 5-3 a dash (-) with no other figures
under the column head indicates that a voltage measure-
ment Is nol to be made on that particular sockel or
that the toggle switch position Is of no consequence.
Pin numbers in the columns refer to standard RMA
notatlon except for the 4-3-6 combination and acorn

ORIGINAL

sackets. All pin numbers as viewed from the top of
panel are given in figure 5-5.

(e) If when making the resistance and voltage
measurements shown in tables §-1, 5-2, and 5-3, a
diserepency ls noted from the given value, refer tothe
schematic diagram of the Tube Tester TV-4A/U,
ligure 5-6, and note the components involved. These
componenis should be Individually checked for a de-
fect., Figure 5-7, wiring diagram of Tube Tester TV-
4A /U, will aid In the lozation of components and con-
necting wires.

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

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

All replaceable components are easily reached and
can be lorated as shown in figures 5-8, 5-8, and 5-10.

5-11
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Paragraph 2

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 mounted In a clip on top of the chassis
as shown In {igure 5-8. The paint-to-point voltages
listed In tahle 5-4 are helpful in trouble shooting on
the Signal Tracer and are used in conjunction 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. Foran Indication of the presence
and approximite magnitude of AC or DC voltage greater
than 55 volts, the Voltage Indicator-Probe may be used,
GND is the chassis. The wiring diagram of Signal
Tracer TS-673/U, figure 5-12, Is used to locate the
test points.

TABLE 5—4. POINT-TO-POINT VOLTAGES,
SIGNAL TRACER TS5-673/U

OPERATING NORMAL

COMPOMNENT | TERMIMALS VOLTAGE TO GROUND
Vv-201 1-GND 80 v DC
V-201 4 or 5-GND 6.3 v AC
V=202 1-GND | 160 v DC
V-202 3-GND 0.8 v bC
V-202 4 or H-GNID 8.3 v AC
V-202 6-GND | 110 v DC
v-202 B-GND 0.5 v DC
Vv-203 1 or 5-GND | 180 v DC
v-203 3-GND 8.3 v AC
V-203 7-GND | 150 v AC
Vv-203 2-GND | 150 v AC

The indicating meter M-201 can be replaced by (1)
removing the two binder-head screws at the rear of
the Signal Tracer case and slipping off the cover, (2)
unsoldering one wireand removing the screw and wire
lug of the other wire at the top of the instrument, (3)
removing the round-head screws on each side of the
meter, {4) removing the tube shields E-204 and E-205,
(5) removing the instrument from the rear, (6) remov-
ing the two round-head screws that hold the metal
frame to the new instrument and replacing with the
{lllister-head screws, and (7T) reversing the procedure
outlined above by replacing the instrument and screws

in the front panel and connecting the two wires to the

instrument.

3. INTERFERENCE GENERATOR 5G-23/U,
TROUBLE SHOOTING.

The 1-1/2-velt battery in this unit should be changed
at reguliir intervals oras indicated by erratic behavior
af buzzer.

The unit may be taken apart by lfting the [lared end
of the index ring (see [lgure 3-3) and dropping out the
components, The binder-head screw in the base of the
index button (battery adj. zerew in figure 3-3) adjusts
for a change In battery length. When a new battery is
installed, it may be necessary to turn this serew in or
out untll the inner tip of the buzzer touches the outer
tip of the probe head {(see [igure 2-4) when the index
ringand line indicate position 1 (see flgure 3-3). Con-
tact between the two tips can be tested by making a
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connection with Electrical Lead CAOR-4916885 between
the ground jack and the outer tip. Making this connec-
tion will stop the buzzer when the button Is depressed
if the tips are in contact. The sound generated by the
buzzer is audible, If thebuzzer falls tooperate, change
the position of the buzzer ad). screw shown in figure
3‘3‘:

Interference Generator SG-23/U will not function
when {ts Signal Buzzer [-301 is outof adjustment, Re-
adjustment of the burzer can easlly be made with Test
Get equipment, Figure 5-14 shows the equipment used
and a convenient method for making the adjustment.
With this method, the buzzer |s energlzed through the
screwdriver and battery terminal and will buzz when
the adjusting screw Is turned to the correct setting.

CAUTION

Pressure against the adjusting screw
with the screwdriver bit will cause the
buzzer to buzz at a {alse setting. Use
a very light touch with the serewdriver.

JACK FOR
XT. GND.

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

CADR-491897
-0

cagggpes

Figure 5-14. Adjustment of Signal Buzzer 1-301
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4. VOLTAGE INDICATOR-PROBE
ID-265/U, DISASSEMBLY.

To disassemble the probe remove the spring clamp
by means of the small screwdriver H-802. Figure 3-1
{llustrates the gperation. Insert screwdriver as shown
and 1i{t end of spring clamps gently, The cover can
then be slipped off. The reslstor R-401 can be reach-
ed by removing the two screws which hold the probe
tip tothe brass studs. The resistor canthenbe dropped
out of the probe tip. A schematic diagram of this unit
iz shown in figure 5-15.

M-40 CR-401 M-402
R-40 =30-D-2504A BROLA

V)

Figure 5-15, Schematic Diagram, Voltoge
Indicator-Probe 1D-265/U

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

This unit is disassembled by removing the spring
clamp with a small screwdriver gently, as indicated
in figure 3-1. Care should be taken that the capacitor
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 Phillips machine
scerew at the top of the probe.

INSTRUMENT PROXIMITY OR
FRAME HANE CAPALZITY
{:R"'ﬂ \\ . - .

C-501 . HT

LTIV

+—

CR-%0Z

—Ht:

Figure 5-14. Schematic Diagram, RF
Indicator-Probe ID-263fU

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

This probe is checked before use for zero position
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 chms on the scale, the battery should be
changed. The probe Is taken apart by removihg the
spring clamp as shown In figure 3-1. Care should be
taken that resistor R-601 is not dislodged inthis opera-
tlon, The battery is placed in the probe with the posi-
tive end toward the tip. The meler M-601 canbe laken
from the case after removing the threaded ring nut at
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NAVSHIPS 91688
AN/USM-3A

Section 9
Paragraph 4

the top. A schematic diagram ls lllustrated in {igure
5-17. The return lead of the Resistance Indicator-
Probe should not touch the tip while the probe is not
isuse, Keepingthe Instrument on short {for long periods
of time will dissipate the battery.

BT-801

Figure 5-17. Schematic Diagram, Resistance
Indicator-Probe 1D-264/U

7. Repair of Decade Resistor T5-672A/U
and Decade Capuacitor T5-671/U.

These units can be repaired after removing the rear
cover of #ach case. Care should be taken that the
terminal leads of components belng replaced in these
cases are not over-heated in the soldering precess.
Schemate dingrams of both units are shownIn figures
5-18 and 5-18.

NOTE

The Indicator-Probes, the Interference
Generator, the Test Prods, and the RF
Cable Assembly are not to be disas-
sembled for repair except as covered
above, These {tems will be in stock as
complete assemblies [or spares.

T2 S 7728 R=727 -T2
AT 28 a8 am
A DA e oan
A-Ta| R=T2Z R=TZ3 R=-TZ4
1 DO - 200K 00N a00m
A-TI7 =118 B-Te R-120
| CiM 206 e : HBOK :
A-T13 R-Ti4 R=-715 R-118
1.3 2K Ak B
‘RT049 R-TI0 B-7il R=Ti2
‘A=Tk R-TD6 R=Ta7 R=T08
: o : 20 30 Mo
B0 A-702 B-703 R-104
‘)—-AAM—( }—W':'w( )—wdw—( )—-Mw-{i

Figure 5-18. Schematic Diagram, Decade
Resistor T5-672A /U
5-15
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TABLE 5—5. TUBE OPERATING VOLTAGES AND CURRENTS
VURE FUNCTION SECTION | PLATE LATE (M HEATER (8}
TYPE (E) PLATE (MA) CATH. (E) GRID (E) A-C
 JA4 Rectifler
12AX7 Amplifier {1) 80 1.0 0 0 6.3
12AX7 Cathode (1) 150 0.8 0.8 0 8.3
Follower (2) 110 0.556 0.55 0
Amplifier
BA LS Rectifier 3.2
c- 8ol c-soz
« EHOCH L +O003 UF
C-803 C-804
SOOI L003YF
C-8035 =808
~OIYF O2yFr
CAUTION : ” : : “ :
This equipment contains sensltive in- :-fn; C-808
struments, Precautlons must be taken <A - 25L|F
in handling, transportation, and use to >—|l—< )—-I[—-{
prevent damage.
Z20 C-BFEA C=-810 A -r< 20
4 20UF 200F *
4 *l&_‘ E‘ ‘|_< “
S -AOE8 C-BI0B 5 I—
NEG T auF :'ur * - nes
Figure 5-19. Schematic Diagrom, Decade
Capacitor T5-671/U
TABLE 5—&6. TUBE CHARACTERISTICS
“fg' TRANSCON-
LA | LA |PLATE[ oo SCREEN| PLATE |SCREEN [A-C PLATE| AMPLI- iaton| oy
Tuse | yorr | Cun. |VOLT-| Grag | VOLT- | €UR- | cur- | REsisT- | FICA-
TYPE AGE' “".; AGE V) AGE RENT RENT ANCE TION
v | oa |™ V)| (mMa) | (ma) | (OHMS) | FAC | NOR- [ MINI-| 15 | TEST
(MU} MAL | MuUM | (MA) | VOLT
3A4 2.8 0.1 135 =-T.5 90 14,8 2.8 80,000 1900 | 1400
12AX7 6.3 0.3 100 -1.0 0.5 80,000 100 1250 800
BALS 6.3 0.3 150 8.0 9.0 2
VAC
5-16 ORIGINAL
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TABLE 5—7. WINDING DATA

o
W
DESIG- | R. F. L. whis n 2
NATION| PART DIAGRAM WINDING sizg | TURNS | & Us REMARKS
SYMBOL| NO. vZO
o
1A-B | No. 27| 410 10,
1A-C No. 27| 533 12.
2E-F No. 34 107 14.4
2 E-G No, 34| 154 21.4
2E-H | No. 34| 579 82,
2 E-1 No. 34 | 1289 {180,
3 D-E No. 22 17 0.15
4 Z-AA | No. 28 63 2.3
4 Z-AB | No. 28 147 5.4
4 Z-AC | No. 28 | 342 12.7
T-101 |HA-508] 5 I-K No. 26 12 0.32 1000 v AC
Hipot Test
8 T-U | No. 24 12 0.21
6 T-V No. 24 22 0.39
6 T-W | No. 24 4B 0.82
6 T-X | No. 24 74 1.22
6 T-Y |No. 24 g8 1.51
6 T-% No. 24 | 108.5 | 2.0
7 L-M |No. 20 5 0.035|
7 L-N |No. 20 6.5 | 0.08
T L-0 No. 20 8.5 | 0.08
TL-P No. 20 10,5 | 0.11
7 L-Q@ |No. 20 13 0.14
T L-8 No. 20 26.5 | 0.26
TL=T No. 20 31.6 | 0.30
D
I-301 | H-25186 No. 33| 200 | 3.9
i
150V 3MA
80 —1600
panirp e Core Materfal -
TV Pri. No. 32 | 1364 B85 |Allegheny Audlo
BLACK ov Grade Sillcon
St=el.
T-201  H-2109 PRRoP Sec. |[No. 44 | 3770 |2370
n CIT
5 °®
e Fil. |[No.25 | &8s 1 750 v AC
Hipot Test
8.3V L BA
GREEM
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