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FRONT MATTER NAVSHIPS 91435 Promulgating Letter
TV-3A/U .

DEPARTMENT OF THE NAVY
BUREAU OF SHIPS

WASHINGTON 25, D. C. IN REPLY REFER TO
Code 99%-100

51 March 1951

From: Chief, Bureau of ghips

To: All Activities concerned wilth the
Instellation, Operation and Main-
tenance of the Subjeect Equipment

Subj: Instruction Book for Tube Tester
TV-3A/U, NAVSHIPS 91435

1. NAVSHIPS 91435 is the instruction book
for the subject equipment and is in effect
upon receipt.

2. When superseded by a later edition, this
publication shall be destroyed.

5. Extracts from this publication msy be made
to facllitate the preparation of other Depart-
ment of Defense publications.

4. All requests for NAVSHIPS Electronics publi-
cations should be directed to the nearest
District Publications and Printing Office. When
changes or revised books are distributed, notice
will be included in the applicable maintenance
bulletin and the BUSHIPS ELECTRON.

H. N. WALLIKN
Chief of Bureau

FROM BUREAU OF SHIPS
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FRONT MATTER NAVSHIPS 91435 Guarantee and Installation Record
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CONTRACTURAL GUARANTEE

The Contractor guarantees that at the time of delivery thereof the articles provided for under this contract will
be free from any defects in material or workmanship and will conform to the requirements of this contract. Notice
of any such defect or nonconformance shall be given by the Government to the Contractor within one year of the
delivery of the defective or nonconforming article, unless a different period of Guaranty is specified in the schedule.
If required by the Government within a reasonable time after such notice, the Contractor shall, with all possible
speed, correct or replace the defective or nonconforming article or part thereof. When such correction or replace-
ment requires transportation of the article or part thereof, shipping costs, not exceeding the usual charges, from
the delivery point to the Contractor’s plant and return, shall be borne by the Contractor; the Government shall
bear all other shipping costs. This Guaranty shall then continue as to corrected or replacing articles or, if only
parts of such articles are corrected or replaced, to such corrected or replacing parts, until one year after the date
of redelivery, unless a different period of Guaranty is specified in the schedule. If the Government does not
require a correction or replacement of.a defective or nonconforming article, the Contractor, if required by the
contracting officer, within a reasonable time after the notice of defect or nonconformance, shall repay such portion

of the contract price of the article as is equitable in the circumstances.

INSTALLATION RECORD

Contract Number NObsr 49238 Date of Contract 30 June, 1950
Contract Number NObsr 43282 Date of Contract 18 May, 1949
Serial Number of EQuipment . .. .. ... . ... ... .
Date of Acceptance by the Navy. . ... ... ... ..
Date of Delivery to Contract Destination. .. ... .. ... . ... iiiminiiiiaineiiei
Date of Completion of Installation. ... ... ... ... . . . . . . . . . .

Date Placed in Service . . . .. .. .. . . . . . . .

Blank spaces in this table shall be filled in at time of installation.
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Miscelianeous Data v NAVSHIPS 91435 FRONT MATTER

TV-3A/U

REPORT OF FAILURE

Report of failure of any part of this equipment, during its entire service life, shall be made to the Bureau of

Ships in accordance with current regulations, using form NAVSHIPS NBS 383 (revised). The report shall cover

all details of the failure and give the date of installation of the equipment. For procedure in reporting failure
see Chapter 67 of the BUREAU OF SHIPS MANUAL or superseding instructions.

iv

ORDERING PARTS

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

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

2. Name and short description of part.

If the appropriate stock number is not available the following shall be specified:
1. Equipment model or type designation, circuit symbol, and item number.
Name of part and complete description.

Manufacturer’s designation.

Contractor’s drawing and part number.

NARNC e

JAN or Navy type number.

ORIGINAL
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FRONT MATTER

NAVSHIPS 91435

Safety Notice and Resuscitation

TV-3A/U

SAFETY NOTICE

The attention of officers and operating personnel is
directed to Chapter 67 of the BUREAU OF SHIPS
MANUAL or superseding instructions on the subject
of radio-safety precautions to be observed.

The use of this equipment involves voltages which
are dangerous and may be fatal if contacted by operat-
ing personnel. Extreme caution should be exercised
when working on equipment employing high voltages.

While every practicable safety precaution has been
_incorporated in ship and shore electronic equipment,
the following rules must be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must at all times observe all
safety regulations. Do not change tubes or make
adjustment inside equipment with high voltage supply
on. Under certain conditions dangerous potentials may
exist in circuits with power controls in the off position
due to charges retained by capacitors.

To avoid casualties always remove power and discharge
and ground circuits prior to touching them.

DON’T SERVICE OR ADJUST ALONE.

Under no circumstances should any person reach
within or enter the enclosure for the purpose of serv-
icing or adjusting the equipment without the immedi-
ate presence of assistance of another person capable of
rendering aid.

DON'T TAMPER WITH INTERLOCKS.

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

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE
RULES FOR RESUSCITATION BY THE PRONE
PRESSURE METHOD SHALL BE PROMINENTLY
DISPLAYED IN EACH RADIO, RADAR, OR
SONAR ENCLOSURE. POSTERS MAY BE OB-
TAINED UPON REQUEST TO THE BUREAU OF
MEDICINE AND SURGERY.

ORIGINAL
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GENERAL
DESCRIPTION

NAVSHIPS 91435
TV-3A/U

Section 1
Paragraph 1

SECTION |
GENERAL DESCRIPTION

1. PURPOSE.

This handbook is intended for use with the Tube
Tester TV-3A/U (see Figure 1-1) described in the fol-
lowing paragraphs and contains information essential
to the operation and maintenance of the equipment.

#. GENERAL.—Tube Tester TV-3A/U is a portable
Tube Tester of the dynamic mutual conductance type
designed to test and measure the mutual conductance
values of electron tubes of the receiving types and
many of the smaller transmitting types. A multimeter
section, using the same indicator, is also incorporated
in the equipment permitting measurements of ac and
dc volts, dc mils, resistance and capacity in the ranges
listed in paragraph 2j of this section. The entire equip-
ment is enclosed in an aluminum carrying case with a
built-in compartment for accessories and operating or
running spare parts. The cover of the case is secured
by means of two draw bolts. T'wo slip hinges permit
the removal of the cover if desired. An Instruction
Sheet for the Tube Tester section and the Multimeter
section is mounted on the inside surface of the cover
for ready reference. A suitable carrying handle is pro-
vided. An interlock switch automatically shuts off the
equipment when the lid is closed.

2. REFERENCE DATA.
. Nomenclature: Tube Tester TV-3A/U.
b. Contract Number: NObsr-43282.
¢. Contractor: The Hickok Electrical Instrument Co.

d. Cognizant Naval Inspector: Inspector of Naval
Material, Cleveland, Ohio.

e. Number of Packages Involved per Complete Ship-
ment of One Equipment Including Equipment Spare
Parts: One.

f. Total Cubical Contents Including Equipment
Spares: Crated: 5.3 Cu.Ft
Uncrated: 1.07 Cu. Ft.

g. Total Weight Including Equipment Spares:
Crated: 90 lbs.
Uncrated: 32 Ibs.

ORIGINAL

b. Characteristics of Power Supply Required for
Operation: 105 to 125 Volts ac at 50 to 1600 Cycles,
Single Phase, 45 Watts at 60 Cycles.

i, Current Drain: 0.38 Amps.

7. Meter Ranges:

(1) Micromhos: to 3000,
to 6000,
to 15,000,

to 30,000.

to 20,
to 200,
to 500,

0 to 1000.
Sensitivity on all ranges 1000 ohms per volt.

(2) AC and DC Volts:

O OO OO0

(3) DC Milliamperes 0 to 20,

0 to 200.

(4) Resistance: 0 to 1 Megohm,

0 to 100 Megohms.

0 to 5 Microfarads,
0 to 50 Microfarads.

(5) Capacity

k. Accuracy:

(1) DC Ranges: Plus or minus 3% of full
scale deflection at temperatures between
plus 10 deg. and plus 25 deg. C; Plus or
minus 5% of full scale deflection at
temperatures between 0 and 50 deg. C.

(2) ACRanges: Plus or minus 5% of full scale
deflection between plus 10 deg. and plus.
plus 25 deg. C; Plus or minus 6% of full
scale deflection between 0 and 50 deg. C.

(3) Resistance Ranges: Plus or minus 5% at
mid scale values at normal room tem-
peratures, approx. 20 deg. C.

(4) Micromhos: Plus or minus 10% on all
ranges.

1-1
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1 -section NAVSHIPS 91435 GENERAL
TV-3A/U DESCRIPTION

Figure 1-2. Tube Tester TV-3A/U Tester with Cover Closed

Figure 1-3. Tube Tester TV-3A/U Test Leads and Lead Compariment

1-2 ORIGINAL
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GENERAL NAVSHIPS 91435 Section 1

3. EQUIPMENT LISTS.
TABLE 1-1. EQUIPMENT SUPPLIED

QUAN- ARMY OVERALL
TITY NAVY DIMENSIONS
PER NAME OF UNIT TYPE VOLUME WEIGHT
EQUIP- DESIGNA-
MENT TION H W D
1 TUBE TESTER TV-3A/U 674" 1834” 1074” .82 Cu. Ft. 20 Ibs. UNCRATED
13%5” 2914” 23” 5.3 Cu. Ft. 90 lbs. CRATED
INCLUDING
EQUIPMENT
SPARES
TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED
QUANTITY 'NAME OF UNIT REQUIRED CHARACTERISTICS
1 AC Power Source Capable of supplying 50 to 1600 cycles, 115 Volts p/m 10% AC,
single phase.

4, ELECTRON TUBE COMPLEMENT.

The Tube Tester TV-3A/U requires one each of the following type electron tubes for operation:

ELECTRON TUBE TYPE QUANTITY
JAN-SY3GT 1
JAN-83 1

ORIGINAL o ' 1-3
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1 Section

NAVSHIPS 91435 GENERAL
Péragraph 5 TV-3A/U DESCRIPTION
5. (TACCESSORIES.
TABLE 1-3. ACCESSORIES AND OPERATING SPARES SUPPLIED
QUANTITY DESCRIPTION DE ssl\c(s%i?ulon
1 LEAD; Grid and Plate, for Lighthouse Tubes W-101
1 LEAD; Capacity Test W-102
1 LEAD; Plate Connector W-103
1 LEAD; Red Test Prod for Multimeter W-104
1 LEAD; Black Test Prod for Multimeter W-105
1 LEAD; Grid Connector W-106
1 PILOT LAMP E-101
2 FUSE LAMPS E-102
1 NEON LAMP E-103
2 INSTRUCTION BOOK, NAVSHIPS 91435 N-101

6. DIFFERENCES AND SIMILARITIES IN EQUIPMENT.
The TV-3A/U differs from the original TV-3/U Tube Tester as outlined below:

DIFFERENCES TV-3A/U TV-3/U.

Size of Case 1834 long x 1074” wide x 678" deep

Located in center of case below carry-
ing handle

1634” long x 1074” wide x 678" deep

Located in end of case

Lead Compartment

Meter
Method of Selecting

315" round

The SHUNT control dial must be ad-

4Y5"” square

Has separate micromhos switch S-107

Micromhos Ranges

with ranges marked to correspond with
meter scales

justed to one of four red dots imprinted
in its surface to select the range in
MICROMHOS

Selection of Signal
Voltage

Automatically accomplished by setting
MICROMHOS switch to the desired

range

Selected manually by means of a sep-
arate toggle switch

Meter Reversing Switch

Push button type

Toggle type

Interlock Switch

Opens when cover of equipment is
closed shutting off equipment

None provided

AC Power Supply Cable

Enters through and is stowed in lead
compartment

Enters through equipment panel and
is stowed in cover

Sub-Miniature Inline
Tube Socket

Mounted on panel

None provided

TABLE 1-4. DIFFERENCES IN EQUIPMENT

Simplified and improved operatmg procedures due to inclusion of the MICROMHOS range switch in the TV-
3A/U require different instruction books and tube data charts for the two models.:

In other respects the equipments are similar.

They perform the same functions and are equipped with the
same tube complement and accessories.

1-4
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Section 2
Paragraph 1

SECTION 2
THEORY OF OPERATION

1. TUBE TESTER REQUIREMENTS.

a. Electron tubes supplied to the Armed Forces are
in nearly all cases procured under either JAIN Speci-
fications or other military specifications, which impose
rigid controls on the processes of manufacturing,
handling, and transportation of the tubes to insure
delivery of the highest possible quality tubes to the
Services.

b. It is necessary however to provide some means of
determining the condition of new replacement tubes
and also the condition of tubes which have been in
service for some time.

¢. The TV-3A/U Tester employs the Dynamic
Mutual Conductance test method, and the mutual con-
ductance of the tube under test is indicated on the
meter scale directly in micromhos.

Note

The terms mutual conductance and transcon-
ductance are used interchangeably. Either
term may be defined as the ratio of a small
change in plate current to the corresponding
change in control grid voltage which pro-
duced it. Values of mutual conductance are
expressed in Micromhos. The symbol Gy, is
used to represent mutual conductance or
transconductance in various mathematical
representations of tube characteristics and
their relationships.

d. In addition to the mutual conductance test it is
essential that the tube tester provide adequate means
of testing for shorted elements and excessive gas
content.

e. In the case of tubes of the diode type, tubes hav-
ing no grid, a straight emission test must be employed
‘rather than the mutual conductance test.

P

Re Rm

Pi

Figure 2-1. Rectifier Diagram
Hlustrating Theory

ORIGINAL

f. Some means of adjusting the voltage input to the
tube tester must be provided to maintain the proper
test potentials at all elements under varying con-
ditions of line voltage.

2. THEORY OF OPERATION OF TUBE TESTER SECTION.
{See Figures 2-1 and 2-2)

Figure 2-2. Basic Mutual Conduciance
Circuit Hlustrating Theory

a. Examine first the simple full-wave rectifier cir-
cuit shown in Figure 2-1. The two power transformer
secondary windings have their inner ends connected
to a direct-current milliammeter. Across the milliam-
meter is a center-tapped resistor Ry. The load is
shown as a resistance R, connected between the center
tap and the rectifier filament as in any full-wave
rectifier circuit. When rectifier plate Ps is positive,
electron flow is through the upper half of Ry, and the
meter tends to deflect in one direction. When P, is
positive, electron flow is through the lower half of
Ry, and the meter tends to deflect in the other direc-
tion. With the load resistance fixed and equal forces
acting on the meter in both cases, the meter stays at
zero because it cannot follow variations at the power
line frequency.

b. If the electron tube to be tested is substituted
for the fixed load resistance, and a fixed bias E is
applied to the tube as in Figure 2-2, the meter will
still: read: zero. because: an. electron: tube: under steady-
state conditions acts like a fixed resistance.

¢. If an ac potential is applied to the grid of the
tube under test in addition to the dc bias, the circuit..
becomes equivalent to that employed for quality and
mutual conductance tests in Tube Tester TV-3A/U.

2-1-
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2 Section NAVSHIPS 91435 THEORY OF
TV-3A/U OPERATION
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THEORY OF
OPERATION

When this ac potential swings the grid positive, the
plate current of the tube is increased, and when the
‘plate-cathode resistance is correspondingly lowered,
more current flows through R, and the deflecting
force on the meter is greater than before. When the
grid swings negative on the other half-cycle, the re-
sistance of the tube under test is increased and the
deflecting force on the meter is less. With unbalanced
currents on adjacent half-cycles and consequent un-
equal forces on the meter, the meter reading becomes
proportional to the difference in currents. Since this
difference is created by the ac grid potential, the
meter indicates the plate-current changes produced
by the applied grid voltage change, or in other words,
the meter indicates mutual conductance.

3. POWER SUPPLY.
(See Figure 2-3)

a. The power transformer, T101, is supplied with
primary voltage from a 105 to 125 volt 50 to 1600 cycle
line through power ON-OFF switch S106, INTER-
LOCK SWITCH S111, LINE ADJUST control R113,
and FUSE lamp E102. The LINE ADJUST control,
when operated in conjunction with the line test cir-
cuit, standardizes the voltage across the primary of
T101 at 93 volts. The INTERLOCK SWITCH S111
will open automatically and shut off the equipment
when the lid of the case is closed.

b. Secondary #1 of power transformer T101 con-
sists of a multi-tapped winding designed to supply
the various filament or heater voltages for the tubes
under test. Voltages shown on Figure 2-3 are meas-
ured under load. No load voltages will be somewhat
higher. For example: no load voltage measured from
point (H) to point (I) will be approximately 124 volts
with 93 volts on the primary. Secondary #1 also
supplies voltages for rectifier emission tests.

c. Secondarys #2 and #3 supply approximately 170
volts ac to the plates of the type 83 tube V101, which
supplies plate voltage to the tube under test. Sec-
ondary #2 is also tapped at 20 volts to supply voltage
for diode emission tests.

d. Secondary #4, a center tapped 5 volt winding,
supplies filament voltage for the type 83 rectifier tube
V101.

e. Secondary #5 supplies the signal voltage for
mutual conductance tests, 5 volts ac. A voltage divider
network across this winding also provides a signal
voltage of 1 volt and 0.5 volt.

f. Secondary #6, 320 volts center tapped, supplies
the plates of the screen voltage rectifier V102, a type
5Y3GT tube, a voltage divider system consisting of
BIAS control R116, and adjustable resistor R118 across,
the output of V102 provides the bias voltage for
mutual conductance tests.

| g Secondary #7, 5 volts center tapped, supplies the
filament of the type 5Y3 tube, V102.
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4. LINE VOLTAGE TEST.
(See Figure 2-4)

a. Pressing the LINE AD]. push button P1 con-
nects the METER, M101, through resistor R101 and
copper oxide rectifier CR 101 to points (H) and (I)
of the power supply (Figure 2-3).

b. The values of R101 in series with the meter and
R131 and R133 in shunt are such that 124 volts RMS
across (H) and (I) of the power supply will cause the
METER MI101 to read at LINE TEST.

¢. The design of the power transformer T101 is such
that 93 volts applied to the primary winding will
induce 124 volts across the total secondary #1 wind-
ing or across points (H) and (I).

M 101
T0 POINT® ON 200 VOLT
POWER SUPPLY AC RANGE
e
R10I
37K
R 131
1050
TO POINSTU Poy P
WER L 7
<2 = L RI33
CR 101 <-- 3! 850

Figure 2-4. Simplified Line Voltage Test Circuit

d. Therefore if, with the LINE AD]J. push button
P1 pressed down, the LINE ADJUST CONTROL
R113 is turned until the pointer of the METER, M101,
is exactly over the LINE TEST mark a standard volt-
age of 93 volts RMS will be established across the
primary winding of T101.

5. SHORT TEST.
(See Figure 2-5)

10 POINT (1)
OF POWER SUPPLY . O
3
J107
C 105
Ri34 2
27K 3
170 VOLTS AC. 3§'§§;E E‘é)gw
W LAMP

Rl44 5 .
47K S S3VAL

T0 PONT ® J106

OF POWER SUPPLY y i
1

Cloa
500

Figure 2-5. Simplified Short Test Circuit

a. An ac potential of approximately 170 volts RMS
from secondary #2 of TI101 is applied to voltage
divider resistors R134 and R144 developing a voltage
of approximately 90 volts RMS across R144. This
voltage is applied to the elements of the tube under
test through the capacitor C105 and the neon short
test lamp E103 which is shunted by R129.
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&-Turning the SHORTS test switch S113 through
position 1, 2, 3, 4, and 5 connects the various elements
of the tube under test between the neon lamp E103
and.capacitor C105. The SELECTORS must, of course,
be set correctly for the particular tube. Any shorts
between the elements will complete the circuit from
capacitor C105 to the neon lamp E103 causing it to
glow.

6. NOISE TEST.
(See Figure 2-5)°

a. The short test circuit may also be used for mak-
ing a noise test of electron tubes.

b. Connect the NOISE TEST jacks, J106 and J107,

to the antenna and ground posts of any radio receiver.

¢. Turn the SHORTS test switch S113 through posi-
tions 1, 2, 3, 4, and 5, meanwhile tapping the tube
under test with a finger, or the eraser on a pencil.
Intermittent disturbances between the electrodes too
brief to register on the neon lamp will cause a
momentary short, permitting the alternating voltage
from the power supply to be applied to the neon lamp
causing a brief oscillation. This oscillation will be
reproduced by the loud speaker or headphones as an
audible signal similar to static.

7. RECTIFIER TEST.
(See Figure 2-6)

TO POINT(E)ON
POWER SUPPLY

To POINT(DON
POWER SUPPLY

35VAC

Figure 2-6. Simplified Rectifier Test Circuit

a. Rectifier tubes and diode detector tubes can only
be tested for emission. The test circuit is therefore
quite simple.

b. Pressing button P 7 applies an ac potential of
35 volts between the cathode and plate of the tube
under test through resistor R102, and the METER,
M101, causing the tube to rectify. This test is used
for power rectifiers such as the 5Y3 or 83 types.

¢. The rectifying action of the tube under test will
cause a direct current to flow through the meter.
Since the current indicated by the meter is propor-
tional to the electron emission of the tube, the meter

reading may be taken as a measure of the tube’s
efficiency.

4. A line on the meter scale marked RECTIFIER
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OK indicates the point above which rectifier tubes are
considered satisfactory. Tubes reading below this line
should be rejected.

e. Pressing the button P 6 sets up a circuit similar
to Figure 2-6, but a higher voltage is applied, 287
volts ac, for testing rectifiers of the cold cathode type
such as the 0Z4 type.

f. Pressing button P2 also establishes a circuit
similar to Figure 2-6, but a lower voltage, 20 volts ac,
is‘used to protect the delicate cathodes of diode detec-
tor types such as the GH6.

8. MUTUAL CONDUCTANCE.
(See Figure 2-7)

a. The mutual conductance (g,) of an amplifier-
type vacuum tube, also called the grid-plate trans-
conductatice, is an expression representing the effi-
ciency of performance of a tube as indicated by the
change in plate current (A],) divided by the change
in grid voltage (A\E,). The relation is generally writ-
ten G, =i,/e,. The value is expressed in micromhos
and is a performance indication because it shows how
effective a tube is in converting a small change in grid
voltage (grid signal) to a large change in plate current.

5. For the measurement of the mutual conductance
value directly, the proper dc grid voltage for the tube
under test is supplied by a full-wave rectifier circuit
using a 5Y3G, V102 tube. Setting BIAS control po-
tentiometer R116 at the value called for on the test
data roll chart adjusts this negative bias voltage to
the correct value for the particular tube under test.

¢. Alternating voltages of 5 volts RMS from a sep-
arate secondary winding on the power transformer,
T101, 1 volt RMS or .5 volt RMS supplied from a
voltage divider consisting of R110, R111, and R114,
act in series with the grid bias as required for this
type of test. This voltage alternately swings the grid
in positive and negative directions from the dc bias
value, thereby producing the grid-voltage (AE,) re-
quired for a dynamic test.

d. The plate voltage for the tube under test is sup-
plied by another full-wave rectifier circuit, using a
type 83 tube V101. The return lead contains the
meter circuit which serves to measure the plate-current
change (/Al). The meter circuit consists essentially of
a resistance network made up of resistors R115, R140,
R141, R142 and R143 shunted across the METER,
M101 and conirolled by MICROMHO switch S107.

e. The mutual conductance test circuit is actuated
by push button P 3.

9. GAS TEST.
(See Figure 2-8)

a. Pressing GAS-1 push button P 4 applies definite
values.of plate voltage and grid bias voltage to the
tube under test, causing a definite value of plate cur-
rent to flow. This current is indicated on the METER,
M101.
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+150V DC
MIOI
METER
VIOl
B ._TYPE 83
RECTIFIER
TIOl
PARTIAL
Vi02
SEC.#6 TYPE 5Y3
RECTIFIER
1 — GRID BIAS
RII6 RIS VOLTAGE
K 85K |30V DC
BIAS ACONTROL
—t SCREEN
YVYY VOLTAGE
SI102-2 [ P2

Figure 2-7. Simplified Mutual Conductance Test Circuit

RIO7

, < VWA

TO CONNECTION 1800 PUSH BUTTON

® ON POWER SWITCH Ggs TEST]

SUPPLY - 2
$102-5 [T RN

170 VOLTS
AC

ORIGINAL

TO +
CONNECTION (D
ON POWER ARROWS INDICATE
SUPPLY ELECTRON FLOW
v - + DUE TO GAS
&)
METER
MI10I

Figure 2-8. Simplified Gas Test Circuit

Section 2
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b:~Pressing GAS-2 push button P 5 inserts a 180,000
ohmsresistor, R104, in the grid circuit. If grid current
is flowing from the bias voltage source through the
grid_circuit to the cathode due to gas in the tube, this
current will develop a voltage drop across resistor
R104, This voltage drop will reduce the negative bias
on=the grid, causing a corresponding increase in the
plate__current being measured by the METER, M101.

¢. If the tube contains gas the pointer of the meter
will move up scale. This increase in meter reading
should not exceed one scale division.
10. ANALYZER SECTION.

a, Volts AC and DC. (See Figure 2-9)

1000 V

[ohente Sndesthedbanbeshs Sundieiee e
(w]
-
e ]
[¢.]
[o]
[
[o]
e o

|

Figure 2-9. Simplified Voltmeter Circuit

(1) The voltmeter circuit consists of the METER,
M101, shunted by resistors R131 and R133, with a net-
work of series resistors R132-R137-R138-R139 con-
nected to the point where R131 and R133 are joined.

(2) The MASTER switch S112 connects the jack
J104 to the proper tap of the series resistors for the
voltmeter range selected.

(3) For AC volts, the copper oxide rectifier CR101
is connected into the voltmeter circuit, by operating
the switch S114 to the proper position.

5. OHMS, THOUSANDS and MEGOHMS. (See
Figures 2-10 and 2-11) :

(1) The ohmmeter section has two ranges, one
reading in thousands of ohms and the other reading
in megohms. Each has a voltage divider network
selected by the MASTER SWITCH S112, which con-
nects the meter across part of the voltage divider, so
that it reads INF. or full scale when a standard voltage
is applied by setting LINE ADJUST control R113..

(2) The unknown resistance connected between
test jacks J103 and J104, parallels part of the divider
network, changing the effective resistance of the
divider. o ©o

(3) The meter scale indicates the value of the un-
known resistance directly.
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To@CcT

ON SEC.#4 <RI24
OF POWER 40K
SUPPLY.
O e—
RI30 JI04
{9K
RI26 RI25
722N 1.4K
Rx g
RI27
35921
MIOI
Ri28
388N
< O=
TO JUNCTION JI103
OF RII2 AND
RIIT,

Figure 2-10. Simplified Ohmmeter Circuit for
v Thousands Range ||

70 (3, CT
ON SEC™4 gﬂl%
OF POWER < 40K

R120
390K
SUPPLY O =
JI04
3%‘8’8 RIS
~ > 390K
i
) Rx
2
gé?gz MiOl
RI128
3.98 :
~q— , é O =
TO JUNCTION J103
OF R112 AND
RIT

Figure 2-11. Simplified Ohmmeter Circuit for
Megohms Range
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¢. CAPACITY. (See Figure 2-12)
R135-65

TO POINT 1 ON
POWER SUPPLY

O Y
Ri36-580

VOLTMETER ACROSS RESISTOR

Jio3 J1o4
J0 POINT D ON ¢
- POWER SUPPLY | GAPACITY
DU 5 NS

i
Figure 2-12. Simplified Capacity Test Circuit

(1) A standard ac voltage is applied across the
capacitor connected to J103 and J104, through re-
sistor R135 or R136, depending on the range selected
by MASTER switch S112.

(2) The voltage drop across the series resistor,
either R135 or R136, is proportional to the reactance of
the capacitor under test and is measured by the meter,
which is calibrated in microfarads based on a line
frequency of 60 cycles. Due to the fact that the re-
actance of any capacitor varies with frequency it is
necessary to apply corrections to the basic meter read-
ings for line frequencies other than 60 cycles. Refer
to Figure 4-4 Conversion Chart For Capacity Measure-
ments At Frequencies Other Than 60 Cycles.

d. MILLIAMPERES. (See Figure 2-13)
METER 200 WA

m MIOl 2365 OHMS

C_J

Ri27

Ri26 R128

35.92

20MILS | 200MILS 1'03

sli2 O

JIO4
Figure 2-13. Simplified Milliammeter Circuit

(1) The milliammeter, as shown in Figure 2-13
is of the conventional type and will measure up to
200 mils in two ranges, 0-20 and 0-200.

(2) To avoid possible damage to the meter always
use the highest range first.
11. FUNCTIONS OF COMPONENT PARTS.

The individual functions of components not specif-
ically referred to in this section as applied to theory
of operation will be found in the third columa of
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Table 8-4 Parts and Spare Parts List by Symbol -
Designation.

12. SPECIAL SWITCHING CIRCUITS.

a. The SELECTOR switches FILAMENT 8103 and
8104, GRID S105, PLATE S108, SCREEN S$109,
CATHODE 8110 and SUPPRESSOR S§115 are so con-
structed and interconnected as to eliminate the pos-
sibility of applying more than one voltage to any tube
pin at the same time or shorting out any voltage by
accidental mis-adjustment of the switches. The basic
principle of this interlocking circuit is illustrated by
Figure 2-14.

b, Conductors from the socket contacts 1 through 9
enter the switching circuit from the left and progress
toward the right through the FILAMENT SELEC-
TORS and the GRID PLATE, SCREEN, CATHODE
and SUPPRESSOR SELECTORS. Ia order to simplify
the illustration only portions of the first four selectors
have been shown.

(1) The first FILAMENT SELECTOR is- set to
apply voltage to pin #1. This switch setting auto-
martically breaks the conductor from pin #1 at point
“A” making it impossible for any other voltage to
reach pin #1 regardless of where the succeeding selec-
tors are set.

(2) Setting the second FILAMENT SELECTOR to
apply voltage to pin #2 breaks the conductor from
this pin at point “B” making it impossible for any
other voltage to reach pin #2.

(3) With the GRID SELECTOR set to deliver grid
voltage to pin #3 the conductor from this pin is broken
at point “C” preventing the application of any other
voltage to the pin.

(4) Setting the PLATE SELECTOR to deliver
plate voltage to pin #4 breaks the conductor from pin
#4 at “D”.

(5) With the first four SELECTORS set in this
manner a condition has been established where fila-
ment voltage is applied across pins #1 and #2, grid
voltage to pin #3 and plate voltage to pin #4 but
the application of any other voltage to these pins is
rendered impossible.

¢. The. operation of the SHORTS switch S113 is
illustrated by Figure 2-15 which shows the short test
section in the number 1 position. In this position the
cathode, filament and suppressor of the tube under
test are in contact with segment #1 and the screen,
plate and grid are in contact with segment #2. Any
short between the element on segment #1 and those
on segment #2 will complete the circuit between
points X and Y causing the neon lamp E103 to glow.
Rotating the switch through position 2, 3, 4 and 5
changes the grouping of the elements on the two seg-
ments. Different types of shorts will cause the neon
lamp to glow on different positions of the switch, e.g.
a screen to -suppressor short will cause the lamp to
glow in all five switch positions while a grid to plate
short will only cause a glow on position #4. By re-
ferring to the SHORT TEST CHART, TABLE 4-1,
the various types of shorts can be readily identified.

2-7


https://www.manualsplus.com/

2 _Section ' NAVSHIPS 91435 \ THEORY OF
TV-3A/U OPERATION

GRID PLATE

+ —
~—FILAMENT VOLTAGE —» \ VOLTAGE VOLTAGE .

Or-

TO SOCKET
PiN 4

FROM SCREEN, GATHODE AND SUPPRESSOR SWITCHS

NOTE -
CONNECTIONS FOR PINS 5 THRU 9
AND ASSOCIATED SWITGH SECTIONS
ARE NOT SHOWN.

Figure 2-14. Simplified Selector Switch Diagram

CATHODE

FILAMENT

Figure 2-15. Simplified Short Test Switch Diagram
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SECTION 3
INSTALLATION AND INITIAL ADJUSTMENTS

1. TUBE TESTER SECTION.

a. After carefully removing the TUBE TESTER
TV-3A/U from its shipping container, set the Tester
up near a 105 to 125 Volt 50-1600 cycle ac outlet.

b. Open the cover and check the FUSE lamp E102
and the neon lamp E103 to make sure they are properly
seated in their sockets.

c. Open the lead compartment in front of the case

and check the lead compartment using Table 1-3 and -

Figure 1-3. In addition to the leads and line cord, a
set of operating spares consisting of two FUSE lamps,
one neon lamp, and one pilot lamp is also stowed in
this compartment. Uncoil the line cord.

d. Plug the line cord into a 105 to 125 volt 50-1600
cycle ac outlet, and throw the line switch S106 to the
ON position. The red panel indicator 1101 should
light. If it does not, unscrew the red jewel cover of
indicator 1101 and make sure that the pilot lamp
E102 is properly seated in its socket. Should the in-
dicator still fail to light, check pilot lamp E102 and
the FUSE lamp E101 for open filaments; and, if neces-
sary, replace from operating spares which will be
found in the lead compartment.

e. Press the LINE AD]J. button P 1 and be sure that
the pointer of meter M101 can be set to LINE TEST
by turning the LINE ADJUST knob. If this adjust-

3-0

ment can be accomplished, the tube tester section is
ready for operation. If this adjustment cannot be
accomplished refer to section 5 paragraph lec.

2. ANALYZER SECTION.

a. With the line cord connected to a 105 to 125 volt
50 to 1600 cycle ac source and the line switch S106 in
the ON position, turn the master switch S112 to the
THOUS. OHMS position.

b. The pointer of the meter M101 will move up
scale to the right.

¢. Turn LINE ADJUST knob of R113 until the
pointer rests exactly over the end of the scale marked
INF. (infinity).

d. Insert the red and black Test leads W104 and

W105 in the VOLTS-OHMS-MILS-CAP. jacks at the
right hand side of the panel.

e. Short the ends of the test leads together. This
should cause the pointer of the meter to return to zero.

f. Repeat the steps outlined in paragraphs 2a
through 2e above for MEGOHMS, CAP. 5 MFD and
CAP. 50 MFD settings of master switch S112.

g. If proper meter indications and adjustments are
e, 3

obtained as in steps “a” through “e” above, on these
four ranges, the analyzer section is ready for operation.
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SECTION 4
OPERATION

IMPORTANT: Read these instructions thor-
oughly before attempting to operate the Tube
Tester TV-3A/U.

1. GENERAL.

a. Refer to the photograph of the Tube Tester TV-
3A/U, Figure 4-1, or preferably to the zester izself.

(1) The tube sockets are grouped along the top
edge and in the upper left hand section of the panel
as follows. Along the top edge reading from left to
right are standard sockets for noval 9 pin miniature
tubes, standard 8 pin loktal and octal tubes, a dual
socket for large and small radius 7 pin tubes which
also provides a pilot lamp test receptacle, and standard
4, 5, and 6 pin tubes. A 7 pin miniature socket and
two subminiature sockets, one round 8 pin and one
in line 7 pin are found at the right of the PILOT in-
dicator light. An acorn tube socket designed to ac-
commodate all tubes of this type now in use is located
at the right of the FILAMENT voltage switch.

(2) For tubes having top grid connections, top
plate connections, or both, use grid and plate leads,
W106 and W103, Figure 1-3. For lighthouse type tubes
use W101, Figure 1-3.

(3) Leads supplied for use with the analyzer sec-
tion are also illustrated in Figure 1-3. They are red
and black test leads 48” long, W104 and W105 for
VOLTS-MILS-OHMS and capacity measurements, and
W102, a special lead for checking small capacitors
from .0001 to .05 M.F.

(4) All leads referred to in the preceding para-
graphs are kept in the lead compartment in the front
of the case.

(5) The FUSE lamp serves both as a protective
fuse and an overload indicator. This lamp will flash
brightly when on overload is placed on the tube tester
or the tube under test. When this occurs turn off the
equipment immediately. A continued or excessive
overload will, of course, burn out the FUSE lamp, and
a replacement will be necessary. The red pilot lamp
serves only as an ON-OFF indicator for the equipment.

2. CONTROLS.

«. Power input to the TV-3A/U is controlled by the
ON-OFF switch, S106.

b. The LINE ADJUST, R113, controls the input
voltage to the power transformer, T101, for proper
standardization of the tube tester section, and also the
ohms and capacity circuits.

ORIGINAL

¢. The master switch S112, located in the lower
right hand section of the panel, sets up the proper
internal circuit connections for using the TV-3A/U
equipment for TUBE TEST, or for testing OHMS,
VOLTS (AC or DC), CAPACITY or MILS in the
ranges provided.

d. Roller Index Chart 1101, located at the bottom
of the panel, is operated by a phenolic gear which
protrudes through the panel in the lower right hand
corner. Appropriate column headings on the panel
just above the index window provide easy reference
to tube test data printed on the roll chart.

e. The FILAMENT woltage switch, S101, provides
a selection of filament or heater voltages from 1.1
through 117 volts ac in seventeen steps. Another
position on this switch, marked BLST., also provides
for testing ballast tubes.

f. SELECTORS FILAMENT $103, FILAMENT S104,
GRID §105, PLATE 5108, SCREEN 8109, CATHODE
$110, and SUPPRESSOR S115 provide proper switch-
ing of the internal circuits to apply correct test volt-
ages to the various pins of the tube under test.

g. BIAS control R116 is used to adjust the bias
voltage applied to the tube under test to the proper
value.

bh. SHUNT control, a dual potentiometer R112 and
R117, controls the sensitivity of the meter circuit to
the proper level for testing rectifier and diode type
tubes.

i. MICROMHOS Switch, S§107, selects the proper
range of mutual conductance in micromhos for the
tube under test as indicated on the roll chart. When
this switch is set in the “A” or SHUNT position the
SHUNT potentiometer R112 is connected into the
circuit and must be set as indicated by the chart. This
position of the switch is used when testing rectifier
and diode type tubes. The letters “A”, “B”, “C”, “D”,
and “E” above the four positions of the MICROMHOS
switch indicate the meter scale on which the reading
is to be made. In positions ‘B”, “C”, “D”, and “E”
fixed shunt resistors are connected across the meter
as required by the four ranges of micromhos.

7. SHORTS switch S113 has five short test positions
which connect the various elements of the tube under
test to the short test circuit containing the neon in-
dicator lamp E103. A sixth switch position TUBE
TEST connects the tube to the tube test circuits after
short test is completed.

k. Push button switches located in the center of the
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panel actuate the final circuit selector switches for the
type of test to be made as follows:

(1) P1: LINE ADJUST test button.

(2) P2: Test button for low power diodes such
as type GHG.

(3) P3: RED test button for mutual conductance
test of amplifier tubes only. NEVER USE
THIS BUTTON WHEN TESTING REC-
TIFIER TUBES.

(4) P4 and P5: Test buttons for gas test.

(5) P6: Test button for cold cathode rectifiers
such as type 0Z4.

(6) P7: Test button for rectifiers such as types
5Y3, 6X4, 83, etc.

(7) P8: Test button for reversing polarity of volt-
age applied to the meter when testing certain
types of tubes.

l. A.C.-D.C. VOLTS-CAP. switch S114, a double pole
double throw toggle switch, connects the copper oxide
rectifier CR101 in the analyzer circuit for AC VOLTS
and CAPACITY measurements only.

2. METER M101.

(1) The mutual conductance, MICROMHOS,
ranges are printed in purple-blue color and are identi-
fied by the small letters “B”, “C”, “D”, and “E” at
the right hand end of the scale. These letters corre-
spond with the SCALE letters above the positions of
the MICROMHOS switch S107. Scale “B” 0 to 3000
micrombhos, scale “C” 0 to 6000 micromhos, scale “D”
0 to 15,000 micromhos, and scale “E” 0 to 30,000
micromhos.

Note

When using the “E” or 30,000 micromhos
range it is necessary to multiply the numerical
meter reading by 10 to obtain the actual value
in micromhos.

(2) The “A” scale is for checking rectifiers and
diodes, and is used when the MICROMHOS switch is
in the SHUNT or “A” position.

(3) The green resistance scale has two ranges and
is read directly in thousands of ohms or megohms
depending on the setting of the MASTER switch S112.

(4) The black volts and mils scale covers the four
dc and ac voltage ranges 0 to 20, 200, 500, and 1000
as well as the two dc milliampere ranges 0 to 20 and
0 to 200.

Note

When using the 0 to 20 volt or the 0 to 20
mils ranges it is necessary to divide the numer-
ical meter reading on the 0 to 200 scale by 10
to obtain the actual value in volts or mils.

(5) The blue MLF. scale is used in making capacity

ORIGINAL

NAVSHIPS 91435
TV-3A/U

Section 4
Paragraph 2k

measurements, and is read directly in microfarads 0
to 5 or 0 to 50.

3. TUBE TEST DATA.

a. All information necessary for properly setting the
tube test controls for the various tube types is tabulated
on the roll chart in nine columns under the following
headings, reading from left to right:

(1) TUBE TYPE: All currently available type
numbers which the TV-3A/U is designed to
test are listed numerically in this column
starting with type 00A and continuing
through type 38142. Tubes having type letters
only instead of numbers, such as XXB, are
listed at the end of the numerical listings.

(2) FILAMENT: Correct filament or heater volt-
ages for the tube types listed are shown in this
column. FILAMENT voltage switch S101
must be adjusted accordingly BEFORE insert-
ing a tube in any of the test sockets.

(3) SELECTORS: In this column are listed the
correct settings for the two FILAMENT selec-
tor switches, S103 and S104, GRID selector
switch S105, PLATE selector S108, SCREEN
selector $109, CATHODE selector S110, and
SUPPRESSOR selector S115.

The settings follow the same order in which
the switches appear on the panel reading from
left to right.

(4) BIAS: This column lists the proper settings
for the BIAS dial I101 of bias control R116.

(5) SHUNT: This column lists the settings for
the SHUNT dial 1102 of shunt control R112.
Setting of this dial is only required when the
MICROMHOS switch is set to the SCALE
“A” SHUNT position.

(6) SCALE: In this column are listed the proper
settings for the MICROMHOS switch S107.
The letters “A”, “B”, “C”, “D”, and “E” also
correspond with the meter scale on which
readings are to be taken.

(7) PRESS: Under this heading are listed the cor-
rect test PUSH BUTTONS to be used for
the various tube types and their individual
sections in the case of multipurpose tubes.

(8) MUT. COND.: In this column are the MINI-
MUM, not average, mutual conductance
values for amplifier tubes and amplifier sec-
tions of multipurpose tubes. Any tube show-
ing a Gy or mutual conductance reading less
than the value indicated in this column should
be discarded. Classes of tubes or sections of
multipurpose tubes other than amplifiers have
no mutual conductance rating and are in-
dicated in this column by the following .
designations:

Rect.—Rectifier (power type)
Volt. Reg.—Voltage regulator
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Diode—Detector type diode rectifier
Thyr.—Thyratron
Eye—Tuning eye

(9) NOTATIONS: Under this heading is listed
special information pertaining to particular
tube types.

b= The roll chart is divided into left and right hand
sections. The left hand section covering the tube type
numbers from 00A through 12BT6 and the right hand
section covering type numbers from 12BUG through
XXL.

¢. All data shown on the roll chart originally accom-
panying the equipment is also contained in TABLE
4-2 of this section.

4. OPERATIONAL PROCEDURE.
2. When the TV-3A/U is used as a tube tester.

(1) Remove the line cord W107 from the lead
compartment, uncoil and plug it into an outlet supply-
ing 105 and 125 volts ac at 50 to 1600 cycles.

Caution

DO NOT INSERT TUBE IN TEST SOCKET
UNTIL CORRECT SETTINGS OF ALL
CONTROLS HAVE BEEN MADE IN AC-
CORDANCE WITH THE FOLLOWING
STEPS:

(2) Turn the MASTER switch S112 to the TUBE
TEST position.

(3) Operate the phenolic gear which turns the
roll chart mechanism until the type number of the
tube to be tested appears in the window and just above
the red index line.

(4) Turn the knob of FILAMENT wvoltage switch
S101 to the voltage indicated on the chart under FIL.

(5) Set the SELECTORS: The operation of setting
these seven dials is somewhat similar to dialing a
telephone number. On the roll chart, below the word
SELECTORS, are listed the dialing numbers. These
numbers consist of two letters and five figures. It is
only necessary to turn the knobs of the seven SELEC-
TOR switches, (FILAMENT, S103; FILAMENT, S104;
GRID, S105; PLATE, S108; SCREEN, S109; CATH-
ODE, S110; and SUPPRESSOR, S115) until the letters
and numbers appearing in the small windows above
the knobs are the same, reading from left to right, as
those indicated on the roll chart.

EXAMPLE: The roll chart indicates JR 6-2375
under SELECTORS.

Starting at the left, turn the knob of the first FILA-- k

MENT SELECTOR switch S103 until the letter ]
appears in the window. Turn the second FILA-
MENT SELECTOR switch until the letter R ap-
pears in the window. Turn the GRID SELECTOR
until the number 6 appears, the PLATE SELEC-
TOR to number 2, SCREEN to number 3, CATH-

4-4

NAVSHIPS 91435
TV-3A/U

OPERATION

ODE to number 7, and SUPPRESSOR to number 5.

The sequence of letters and numbers appearing in
the windows should now be identical with those
indicated on the roll chart. (JR 6-2375)

The seven SELECTORS are electrically intercon-
nected in such a way that it is impossible to connect
two different voltages to the same tube pin at the
same time. Accidental shorts are thus avoided.

(6) Set the BIAS dial 1101 to the point indicated
on the roll chart under BIAS.

(7) Set the SHUNT dial 1102 to the position in-
dicated on the roll chart under SHUNT. If no setting
is indicated disregard this operation and proceed with
the following adjustments.

(8) Set the MICROMHOS switch $107 to the posi-
tion indicated by the roll chart under the heading
SCALE.

(9) Insert the tube to be tested in the proper test
socket and if necessary make top connections to the
tube caps by means of test leads W101, W103, or W106
as required.

(10) Throw the POWER toggle switch S106 to
the ON position. The PILOT indicator 1110 should
light.

Note

IF THE TUBE 1S OF THE HEATER CATH-
ODE TYPE, ALLOW ENOUGH TIME FOR
THE CATHODE TO REACH OPERATING
TEMPERATURE BEFORE PROCEEDING.

(11) Press the LINE ADJ. Push Button, P1, which
will cause the pointer of the METER, M101, to move
up scale to the right.

(12) While still holding down Push Button P1,
turn the knob of LINE ADJUST control 'R113 until
the meter pointer rests exactly on the LINE TEST
mark at the center of the meter scale. This establishes
standard voltages for the tube test circuits.

(13) Turn the SHORTS switch $113 from position
number 1 through position number’ 5, meanwhile
tapping the tube lightly with a finger or the eraser on
a pencil and watching the neon short indicator lamp

E103 on each switch position. Tubes having shorted -

elements will cause the lamp to glow. Tubes may be
tested either hot or cold. A short is indicated by a
steady glow on both plates of the neon lamp. A
momentary glow when the switch is turned from one
position to another should be disregarded, as this
flashing is caused by the charging of a condenser in
the short test circuit. Intermittent flashing as a result
of tapping the tube indicates loose elements which
might cause noisy or erratic operation.

Tubes having more than one section such as the
6J6 should be tested for shorts on each section.

A shorted tube should be discarded without further
test.
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Note

Some tubes will show a shorted condition on
certain positions of the switch even though
they are good tubes. These positions are noted
in the “NOTATIONS” column e.g. “SHORT
on 1 and 2” means that a short indication on
positions 1 and 2 is normal.

(14) LOCATING SHORTED ELEMENTS. In the
following table (X) under any SHOR'T switch position
indicates that the neon lamp glows in that position.

TABLE 4-1. SHORT TEST CHART

SWITCH POSITION

KIND OF SHORT 1 2 3 4 5
SCREEN TO SUPPRESSOR. X X X X X
GRID TO CATHODE X X X X
FIL. TO PLATE X X X X
FIL. TO GRID X X X
FiL. TO SCREEN X X X X
PLATE TO SUPPRESSOR X X X
GRID TO SUPPRESSOR X X
GRID TO SCREEN X X X
PLATE TO SCREEN X X
FIL. TO SUPPRESSOR X
FIL. TO CATHODE X
GRID TO PLATE ‘ X

Note

Multi section tubes must be tested for shorts
by individual sections TABLE 4-1 applies to
the elements of these sections.

(15) If the tube passes the short test OK, turn the
SHORTS switch S113 to the TUBE TEST position.

(16) Press the test push button indicated on the
Roll Chart in the column headed PRESS.

P2 for DIODES.

P3 for mutual conductance test of
AMPLIFIERS.

P6 for 0Z4 and similar rectifiers.

P7 for standard RECTIFIERS.

Note

When testing Voltage Regulator Tubes, Thy-
ratrons, Tuning Eye tubes and other special
types the push button to be used may vary
with the individual tube type number in-
volved. Always refer to the data chart for the
correct button.

(17) With the proper test push switch depressed,
the METER MI101 will indicate the condition of the
tube.

(18) RECTIFIER TUBE TEST: Rectifier tubes, in-
cluding diode tubes and diode sections of multi-purpose
tubes, are tested for emission only since they have no
mutual conductance characteristic.
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Caufion

NEVER press the RED mutual conductance
push button P3 when testing rectifier tubes.

(a) The push button P2 is used when testing
detector DIODES. It applies a low voltage which will
not injure the delicate cathode. Good diodes will cause
the pointer of METER M101 to indicate on scale “A”
above the point marked DICDES OK.

(b) The push button PG is used when checking
cold cathode rectifiers such as the 0Z4. This applies
a voltage sufficiently high to ionize the tube and start
conduction. Good tubes will cause the pointer of
METER M101 to indicate to the right of the line on
scale “A” marked RECTIFIERS OK.

(c) The push button P7 is used when testing
regular power rectifiers such as the 5Y3. Depressing
this button applies a medium voltage which is best
suited to reveal defects in this type of tube. Good
tubes will read above the line on scale “A” marked
RECTIFIERS OK.

(d) For multi-section tubes having more than
one diode section, or for full wave power rectifiers,
each section must be tested separately as indicated on
the Roll Chart.

(e) Push button P8 is used to reverse polarity
of the meter when testing the rectifier section of cer-
tain tube types such as the 117N7. These types will
cause the meter to deflect backwards (to the left)
when the normal push button P7 is pressed. It is
therefore necessary to hold down P8 and then push P7
to obtain a normal reading.

(19) MUTUAL CONDUCTANCE TEST: In the
case of amplifier tubes an emission test is not sufficient,
and a mutual conductance test must be employed. Be
sure that the controls are properly set in accordance
with the Roll Chart as outlined in paragraphs 4a(1)
through 4a(12) of this section, and also that the tube
has been checked for shorts in accordance with para-
graphs 4a(13), (14) and (15) of this section. Then
turn the SHORTS switch S113 to the TUBE TEST
position.

(a) Turn the MICROMHOS switch S107 to the
position indicated under the SCALE column heading
of the roll chart. This selects the correct range in
micromhos 0 to 3000, 0 to 6000, 0 to 15,000 or O to
30,000 for the tube under test.

(b) Check the line voltage adjustment as in
paragraphs 4a(11) and 4a(12) of this section and reset
the LINE ADJUST coatrol R113 if necessary.

(c) Press the amplifier test button P3. The
METER, M101, will indicate the mutual conductance,
Gp, of the tube directly in micromhos on the scale
corresponding to the setting of the MICROMHOS
switch. . »

(d) Compare the mutual conductance in mic-
romhos as indicated on the meter with the value shown
on the roll chart. Since the figures shown on the chart
are the MINIMUM acceptable values of mutual con-
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ductance any tube which reads below this value should
be rejected and replaced.

(20) RESERVE LIFE TEST: After making the
mutual conductance test in the usual manner, Press P3
agaitand turn the FILAMENT voltage control switch
S101.to the next lower voltage position. If the mutual
conductance indicated by the METER M101, with this
reduced filament voltage applied to the tube, remains
within 20% of the original reading, the tube has a
larger reserve life or cathode emission power. A tube
which passes this test will in all probability operate

satisfactorily under adverse conditions due to low fila-

ment voltage, such as described in SECTION 4 para-
graph 4a(25).

(21) GAS TEST. The push switches P4 and P5
are used to test an amplifier tube for gas content.

(a) Turn the MICROMHOS switch to the posi-
tion indicated under “SCALE” on the roll chart.

(b) Push button P4 and hold down while ad-
justing the BIAS dial until the pointer of the meter
indicates 100 micromhos on the 0 to 3000 scale.

(c) Hold down P4 and press P5.

(d) If the tube contains gas the pointer of the
meter will move UP the scale. If the pointer move-
ment is not more than one division of the scale, the gas
content is satisfactory.

Note

With some tubes, such as the type 45, the
micromhos reading cannot be brought down
to 100 micromhos by turning the BIAS dial.
In such cases turn the BIAS dial to 100 and
test for gas by noting whether the pointer
moves more than one division up scale when
P4 is held down and P5 is pressed.

(f) Some tubes develop gas after being heated
for a period of time. If a tube is suspected, allow it
to heat for a few minutes.

(22) TOP CAPS. Two jacks in the upper center

of the control panel marked G(grid) J101 and P(plate)
J102 are used when making connection to the top cap
of the tube being tested. On the data chart in the
NOTATIONS column, opposite tube types having top

caps, is the notation CAP-G or CAP-P. G means that’

the top cap must be connected to the G jack, and P
that it must be connected to the P jack. Test leads
W103 and W106 are used in making these connections.

(23) NOISE TEST. The short test circuit is also
used in making noise tests on electron tubes. Con-
nections are made from the noise test jacks J105 and
J106 to the antenna and ground posts of any radio
receiver. The tube under test is tapped with the
finger as the SHORTS switch S113 is turned through
positions 1-2-3-4-5. Intermittent disturbances, which
are too brief to register on the neon lamp, will be
reproduced by the loud speaker as static.

(24) PILOT LAMP TEST. The center of the large
7-pin socket is used to check pilot lamps. Set the
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filament selector switches on JR. Set the filament
voltage switch to the proper voltage for the lamp
being tested.

(25) SPECIAL TUBE TYPES.

(a) Voltage Regulator tubes are tested by apply-
ing a voltage sufficiently high to ionize the gas and
cause the tube to conduct. Refer to the roll chart for
the proper test button and control settings. The con-
dition of the tube is indicated on the “A” scale of the
meter. A good tube will cause the meter to read to
the right of the line marked “RECTIFIERS OK.”

(b) Thyratrons are tested in the following way:
Set the controls as indicated by the roll chart, press the
push button indicated and adjust the BIAS control dial
until the tube strikes as indicated by a glow between
the elements and a sharp rise of the meter pointer.
The approximate dial setting at which the tube should
strike is noted on the chart. After the tube strikes its
condition is read on the “A” scale of the meter as a
rectifier.

(c) Tuning Eye tubes are tested by applying
suitable standard test voltages to the control elements
and noting the resulting effect on the eye. Refer to the
roll chart for proper test button and control settings.

(26) TESTING SUB-MINIATURE TUBES.

(a) Sub-miniature tubes of the round type hav-
ing wire leads instead of pins are tested in the TV-
3A/U by means of a special socket X112, (See Figure
4-1). This socket has 8 contacts, numbers fc. which are
shown by Figure 4-2.

There are several basing arrangements used for these
tubes as illustrated by Figure 4-3.

The numbered leads of the tubes are inserted in the
corresponding contacts of the socket X112. A good
way to handle the leads is to grasp each lead about
18" from its end with the tips of a pair of long nose
pliers, and insert the leads in their proper socket
contact.

Sub-miniature type tubes are identified on the Roll
Chart and in Table 4-3 by a star beside the type number.
The applicable basing for the various round types is
indicated under the column headed NOTATIONS.

(b) Sub-miniature tubes of the flat or inline
contact type having either pins or leads are tested in
the flat socket (X113 in Figure 4-1) also illustrated by
Figure 4-2. The tube pins or leads must be inserted
with the dot on the base of the tube directly in line
with the small molded dot on the socket.

CIRCULAR FLAT
4-2A 4-28

Figure 4-2. Top View of Socket X112
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BASING DIAGRAMS FOR
SUB MINIATURE TUBES

TUBES HAVING LESS THAN 8 LEADS HAVE AN ARROW ON THE SIDE OF TUBE INDICATING NO.1 LEAD

-0

BASING A B C

-0
el

20 & o
3 2
30 05 O3
4 4
Q (o]
D E

Figure 4-3. Basing Sub-Miniafure Tubes

(27) SPECIAL NOTES. Power line voltage varies
in different localities and may also vary somewhat
aboard ship.

While a national survey indicates that the average
voltage for the U.S.A. is about 117 volts, it does not
mean that every locality maintains a constant voltage
at that level.

Occasionally there is the complaint that a used tube
will test GOOD, but will not work in the equipment;
but when a NEW tube is substituted, the equipment
will operate correctly. In a case of this kind check the
line voltage being supplied to the equipment. The used

ORIGINAL

tube that would not perform may not have been re-
ceiving its specified filament voltage, due to low line
voltage. The new tube performed because of its initial
reserve capacity. The used tube may have performed
if it had rceived its specified filament voltage.

Tube failure frequently occurs in ac-dc sets where
several tubes are connected with their heaters or fila-
ments in series. Sometimes, even though the power
line voltage is normal, a series tube with abnormally
high filament resistance will rob its companion tube
of its normal filament voltage. The robbed tube ap-
parently fails; but when tested under specified con-
ditions, the tube will test GOOD.
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4 Section NAVSHIPS 91435 v OPERATION
Paragraph 4a(28) TV-3A/U

(28) TESTING BALLAST TUBES.
(a) Turn the tester ON.

(b) Set FILAMENT voltage switch S101 to
BLST.

(c) Set SHORTS test switch on position 1.

(d) Refer to TABLE 4-3. Set first SELECTOR
switch S103 (lettered A to K) to letter in
column headed “First Selector.” Set all
numbered SELECTORS on zero.

(e) Rotate second SELECTOR switch S104 (let-
tered P to Z) from P to Z. Neon lamp,
E103, should light on positions noted.

TABLE 4-3. BALLAST TUBE CHART

TUBE TYPE selsosor || °In these positions.
1A1-1B1-1C1-1E1-1F1-1G1-1J1-1K1-1L1-1Nl- J R
1P1-1Q1-1R1G-181G-1T1G-1UlG-1V1-1Y1-1Z1-2
2UR224 J T X
2LR212 H R} S U
3 J
03G J T
4-5 J R
6-133 J T
6-6AA J R
7-8-9 J
10A-10AG J T
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TUBE TYPE SeFiiercSttor Ne ??1 %igus)e S%glsﬂi-%i%rilgr}t
10AB J | T X
K17B-M17C-BM17C J T
J S X
M17HG-M17H D R
K23B~-K23C-KX23B-KX30C J T
J S X
M30H D R
3DA-K30A J T
K30D J R T X
33A-33AG J T
K34B J T X
36A J T
K36B~BK36B-L36B-BM-L36C-KX36C J T X
KX36A J
36D-L36D J T X
L36DJ J U X
J S X
K36H-M36H-M36HG D
L40S1-L4082 J T v
42A J
4281 H U
42A2-42B2 H S
K42B-L42B-M42B-KX42B-LX42B-1L42BX ~-K42C- J T X
L42C-M42C
KB42D-K42D-1.42D J T X
| LX42D-1.42DX J 3
K42E-L4A2E J
J
L42F D R
J S X
42HA -K42HJ -M42H-M42HG E R T
KX42C J T X
ORIGINAL 493
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OPERATION

TUBE TYFE

First
Selector

Neon lamp should light
in these positions.

L4251

.

T

v

49A-49AJ-K4A9AJ

T

KX494

T

40A1

49A2-49B2

K49B~1.49B-M49B-BM49B-K49C-M49C-BM49C -
BK49C-K49E-1L49E

SRR = ~R (< S SCI B

K49D-BK49D-1L49D

L49F

M49H-M49HG

KZ49B-KZ49C

K49BJ -L49BJ

U

L4982

49AJ-K49AJ

KX49B-LX49B-1.X49C

L49DJ

- 1.4933

50A2

L T I O e T e T e T o T

S0AZMG-50B2

50X3

b=~ =< - v s B e ¢

KS52H-M52H

K54B

55A-K554A

55A1

KX55A

O5B-K55B-M55B~-BMS5B-L55BG-LX55B

55A2-55B2

K55C-L55C-KX55C

K55CP

gl mla|la|imlalalglag |alalalalalalala|lalalola ool
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TV-3A/U
\ : light
TUBE TYPE Sg ]g 511:: or ne ?g %ﬁgls)e Sggls%% 1on§ .
K55D-L55D J R T X
L55E-M55K J T X
J ) X
L55F -M55F -BL5S5F D R
~ J S X
K55H-M55HM55HG D R
L5581 -L5582 J R T v X
60R30G J R T
64,23 J T
67A J T
K67B-1.6"7B J T X
L73B-K74B-L74B-CX74C J T X
80A J T
K79B-K80B-80B-K80C-KX80B-L80B J T X
J X
K80F D R
KX87B-LX87B-L90B J T X
KOOF-MO0F-K92F -M92F" g R £
92A J T
L92B-95K2 J T X
L99D J R T X
100R8 J T X
120R J R
120RS-135K1 J T X
135K1A J T|luU X
140L,4-1401.8-140R4~-140R8 J R
140R J R
140144 ~140R44 J R S T
1651,4-165R4-165R8 J R T
165R J R
165144 -165R44 J R|S|T
1851.4-185L.8-185R4-185R8 J R T
185R ) R
1851L44-185R44 J R S T
200R-250R . J R
250R8-290L4 J T X
300R4-320R4 J T X
340 J R
808-1 J TlU X
£14980-W43357-W4588-3613 J T X
3334-3334A J R T X
8503-8598-8601-8664 J T X
3ER248 J R T U X
3CR241 J R 7 X
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4 Socti NAVSHIPS 91435
ton TV-3A/U
TEST DATA FOR BALLAST TUBES
First Neon Lamp Should Light
TUBE TYPE Selector in These Positions
B T
BOM15822 E v
G XY
BOM16067 J R T VIiWw|X
BOM16275 B TIU|JVIWI|IX]|Y
BOM16534 J R T VI W] X
H R T
BOM17571 N
J Uulv X
B S| T
BOM18941 PR
E v
G X|Y
J RIS ')
17A470303 S _—
D U
G X
J R | S W
174485459 —_— —
D U
B S| TIUL|V
TBR102D e e
G X1y
B S uilv
TBR103D | e
G X!y
B S| T|U]|V
TBR104D S
G XY
397021 ‘B si|T
397022 E VI|W
397023 J X
397036 C v
407100 J R| 8 \'§
J R|S v
408100 S
D U
SW507300 J R T VIWI|X
B S| T
571606 E VW
J X
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ORIGINAL

ot ‘ : —
Icﬁ —

2039 SOCKET ASSEMBLY

BOTTOM VIEW

o)

'____A_._.._.-
»

et |

P
]
U (e Pee e
JrE=
i
% |
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Figure 4-4. Wiring Diagram of Adapter Suitable for
Testing Type 2C39 Tubes in the TV-3A/U Equipment
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4 section NAVSHIPS 91435

OPERATION

daragraph 4a(29) TV-3A/U

(29) Certain tubes which cannot be tested directly
in the TV-3A/U equipment can be tested by means
>f speécial adapters, the construction and wiring of
which' is outlined in Figures 4-4, 4-5 and 4-6. Test
lata-for these tubes is included in Table 4-2.

b~ When the Tube Tester TV-3A/U is used as a
Multimeter.

(1) VOLTS DC may be measured in the ranges 0
to 20, 0 to 200, 0 to 500, and O to 1000. The circuit
sensitivity is 1000 ohms per volt.

(a) Set the MASTER switch S112 to the appro-

priate range.

(b) Set the toggle switch 8114 below the meter
in the position marked VOLTS DC.

(c) Insert the test leads W104 and W105 in the
jacks J103 and J104 marked VOLT-OHMS-MILS-CAP,
and located below and to the right of the meter. Make
contact with the voltage to be measured by means of
the insulated test prods. The red jack and red lead are
positive.

Note

When making voltage or current measure-
ments always use the high ranges first to
avoid possible damage to the equipment due
to excessive overload. Then if desired switch
to the lower ranges. The lowest multimeter
scale that can be used will give the greatest
accuracy.

(2) VOLTS AC. The sensitivity of the circuit is
1000 ohms per volt. Ranges are the same as for DC
VOLTS.

(a) Set the MASTER SWITCH, S112, to the
appropriate range the same as for dc volts.

(b) Set the toggle switch, S114, to AC and
CAP. ~

(c) Insert the test leads W104 and W105 into
the jacks J103 and J104, and apply test prods across
the voltage to be measured. In measuring ac the
polarity does not matter.

" (3) OHMS. Ohms are measured in two overlap-
ping ranges, the center scale readings of which are
respectively 2000 and 200,000 ohms. No batteries are
used as the power is obtained from the built-in power
supply. Therefore when measuring ohms the power
switch, S106, must be turned on.

When the MASTER SWITCH is set at THOUS.
OHMS the top ohms scale reads direct from 0 to 500,000
OHMS.

When the MASTER SWITCH is set at MEGOHMS
the bottom scale is read directly in megohms from .5
to 50 and values below .5 megohms are read in meg-
ohms by dividing the numerical reading of the top
scale by 10. One hundred megohms will read at the
mark midway between 50 megohms and infinity INF.

4-30

TO OPERATE:

(a) Set the MASTER SWITCH S112 at the ap-
propriate position (THOUS. OHMS OR MEGOHMS).

(b) Plug the line cord of the tester into a 115
volt ac outlet and turn the power switch, 106, ON.

(c) The pointer of the meter will move to the
top of the scale.

(d) Turn the knob of LINE ADJUST R113 until
the meter pointer rests exactly over the line at the end
of the scale marked INF. (Infinity).

(e) Insert the test leads, W104 and W105, in the
two jacks, J103 and J104, below the meter marked
VOLTS, OHMS, MILS, CAP.

(f) Touch the prods of the test leads to the
terminals of the resistance to be measured. The meter
pointer will indicate the resistance in ohms. In meas-
uring resistance elements, care should be taken to see
that no parallel current paths are included between
the contacts.

(4) CAPACITY—.05 Mfd, or higher. Capacity is
measured in two ranges, 0-5 and 0-50 microfarads.
It is necessary to apply a standard voltage to the ca-
pacitor being measured therefore:

(a) Turn the MASTER SWITCH, S112, to
MEGOHMS and turn knob of LINE ADJUST R113
to bring the meter pointer to the INF. mark. This
establishes standard voltage across the capacitor.

(b) Turn the MASTER SWITCH, S112, to the
appropriate point (5 MFD or 50 MFD).

(c) Set the toggle switch §114 to CAP.-A.C.

(d) Insert the test leads, W104 and W105, in
the two jacks, J103 and J104, marked VOLTS, OHMS,

-MILS, CAP.

(e) Touch the prods of the test leads to the
terminals of the capacitor being measured, making sure
that no parallel current paths exist between the points
of contact. The pointer of the meter will indicate the
value of the capacitance in microfarads. The capacitor
being measured should not be shunted by other ca-
pacitance, resistance, or inductance.

(f) The capacity scale is calibrated for use on
60 cycles. For other power line frequencies consult the
conversion chart Figure 4-7.

(5) TO CHECK SMALL CAPACITORS. Capaci-

_tors from .0001 to .05 MLF. may be checked as follows:

(a) Make line adjustments the same as for tube
testing. See paragraphs 4a(11) and (12) of this section.

(b) Set the master switch S112 on Volts 200.
Set toggle switch S114 to A.C.-CAP.

(c) Set SELECTORS to JR 0-2040.

(d) Furnished with the TV-3A/U is a special
capacity test cable, W102. One end of this cable is
equipped with a 5 pin plug. The black wire terminates
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daragraph 4b(5)(d)

n a(pin tip. The red wire terminates in an alligator
1ip.

(e) Insert the 5 plug of W102 in the 5 pin tube
est socket. Insert the pin tip in the black VOLT-
DHMS-MILS-CAP. pin jack J103.

(f) Connect the alligator clip of W102 to one
erminal of the capacitor to be measured. Insert the
ed test lead W104 in the red VOLT-OHMS-MILS-
ZAP. jack ]J104, and hold the prod on the other terminal
»f the capacitor.

(g) Press button marked P4 and note the read-
ng of the voltmeter. The value of the capacitor is
‘ound in Table 4-4..

TABLE 4-4. CAPACITY TO VOLTAGE CONVERSION
TABLE FOR SMALL CAPACITORS AT 60 CYCLES

CAPACITY IN VOLTMETER READING
M.F. ON 200 VOLT SCALE
.0001 1.5 Volts
0002 3. *
.00025 35 ¢
.0005 7. «
.001 13. h
.002 25. o
.003 37. ¢
.004 49. 0
.005 59. ©
.006 70. *
.007 79. “
.008 85. «
.009 92. «
.01 99.
015 125. «
.02 139. «
.025 147. *
.03 153. “
.035 156. o
.04 160. «

- .05 162. «

(6) MILLIAMPERES, D.C. Milliamperes D.C. are
neasured in two ranges, 0-20 and 0-200.

(a) Turn the power switch $106 to OFF position.

(b) Turn the MASTER SWITCH S112 to the
ippropriate MILS range.

(¢) Connect the current being measured to the
iacks, J103 and J104, marked VOLTS, OHMS, MILS,

4-32
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CAP. by means of test leads W104 and W105.
(d) The RED jack is positive.

(7) INDUCTANCE. In measuring inductance of
choke coils make switch settings exactly as for measur-
ing capacity. (See paragraph 4b(4) of this section.)

(a) Set the MASTER SWITCH, S112, on CAP.
5 MFD.

(b) Connect the prods to the terminals of the
choke being measured and read the microfarad scale
of the meter.

(c) Divide the reading in microfarads into 7.04
which will give the results in henries. at 60 cycle
power supply frequency.

(d) The following is a conversion table for in-
ductance values:

TABLE 4-5. CONVERSION FROM CAPACITY READING
TO INDUCTANCE AT 60 CYCLES

CAPACITY READING INDUCTANCE
M.F. HENRIES

70.4
35.2
23.4
17.6
14.1
11.7
10.1

8.8

7.8

7.0

ooy h®ive

it

(e) For any line frequency the inductance can
be found by applying the following formula:

Inductance in Henries—
422

Meter Reading in Microfarads (X Frequency

Example (a): The line frequency is 120 cycles.
The meter reading is 0.5 Mfd.
Applying the formula:

22 04

Inductance in Henries= m_

Example (b): The line frequency is 800 cycles.
The meter reading is 0.1 Mfd.
Applying the formula:
422

01> 80028

Inductance in Henries—
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OPERATION

SECTION 5
OPERATOR'S MAINTENANCE

1. LINE CORD AND PLUG.

a. Inspect cord for cuts or breaks in the insulation.
Minor damage to the outer jacket may be repaired with
friction tape. If, however, the break or cut is deep
enough to expose either of the conductors, the cord
should be replaced.

b. If the panel indicator 1110 does not light when
the Tube Tester TV-3A/U is connected to a live 105-
125 volt ac 50-1600 cycle outlet (see paragraph c
below), check the FUSE lamp E102 for possible burn
out or loose socket connection. If FUSE lamp is OK
unscrew the red jewel of indicator 1110 and check
pilot lamp E101 for loose socket connection, or burn
out.

¢. Check the ac voltage source using the 200 volt ac
range of the Multimeter section. Low line voltage may
render it impossible to adjust the meter to LINE TEST
and impair the accuracy of the equipment.

2. TEST LEADS.

a. Inspect test leads for worn or broken insulation,
also check all leads for continuity using the THOUS.
OHM range of the Multimeter section. If leads are
badly damaged or open they should be replaced.

3. FUSE LAMP.

E102, a type 81, Mazda lamp is used as a fuse and
overload indicator. Two spare lamps are supplied as
operating spares, and are stowed in the lead compart-
ment.

4. PILOT LAMP.

. A number 47 lamp 6.3 volts at .15 amps, E 101,
serves as a pilot lamp in panel indicator I 110. A spare
lamp is supplied with the operating spares in the lead
compartment.

5. NEON LAMP.

#. The neon lamp E 103 used as a short indicator
should be checked as follows:

(1) Be sure lamp is firmly screwed into its socket.

(2) With the tester plugged in, and the power
switch ON, but with no tube in test sockets, set the
MASTER switch S112 to TUBE TEST.

5-0

(3) Set SELECTORS to JR-1-1111.

(4) Turn the SHORTS test switch S 113 through
positions 1, 2, 3, 4, and 5. The neon lamp should
glow in positions 2 and 3.

b. If the neon lamp is defective replace it from the
operating spares in the lead compartment.

Note

Do not deplete the supply of operating spares
furnished with the tester without taking the
necessary steps to secure replacements.

6. TUBES.

a. Two full wave rectifier tubes are used in the TV-
3A/U. One type 83, V 101, used in the mutual con-
ductance test circuit to supply dc plate volrage for the
tube under test and dc voltage for the ohmmeter por-
tion of the Multimeter. The type 5Y3, V 102, supplies
screen and bias voltages to the tube under test.

b. Failure of the 83 tube V 101 is indicated if, with
no tube in the test sockets but the controls set for tube
test, the pointer of the METER M 101 moves sharply
off scale to the right when the RED push button P 3
is pressed.

¢. Failure of the type 5Y3GT tube would result in
lack of voltage on the screen, and bias circuits of the

-tube under test. To check plate and screen voltages

refer to Section 7 paragraph 7.

d. To remove rectifier tubes V 101 and V 102 for
test or replacement:

(1) Remove the ten mounting screws around the
edge of the panel.

(2) Carefully lift the entire unit out of its case
and turn face down on the test ‘bench or other flat
surface.

(3) Slide the spring clamps holding the tubes in
place away from the top of the tube, and to one side.
Note

After tubes are replaced in their sockets, BE
SURE THE TUBE CLAMPS ARE IN PLACE
BEFORE THE EQUIPMENT IS RETURNED
TO ITS CASE.

ORIGINAL
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PREVENTIVE NAVSHIPS 91435 Section 6
MAINTENANCE TV-3A/U Paragraph 1
SECTION 6

PREVENTIVE MAINTENANCE

Note

“THE ATTENTION OF MAINTENANCE
PERSONNEL IS INVITED TO THE RE-
QUIREMENTS OF CHAPTER 67 OF THE
‘BUREAU OF SHIPS MANUAL OF THE
LATEST ISSUE.”

1. PRECAUTIONARY MEASURES.

«. The following precautions should be observed
when operating the Tube Tester TV-3A/U:

(1) DON’T connect the TV-3A/U into a dc power
supply line. Be sure the power line to be used

ORIGINAL

2

3

4)

(5)

supplies 105 to 125 volts ac at a frequency be-
tween 50 and 1600 cycles.

DON'T insert a tube in any of the test sockets
without first properly adjusting the controls.

DON'T attempt to test tubes for emission, or
mutual conductance without first checking for
shorted elements.

DON’T press the RED mutual conductance push
button P 3 when testing rectifier tubes.

DON’T fail to turn off the equipment and re-
turn all leads and adapters to the lead compart-
ment when through using it.
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MAINTENANCE

FAILURE REPORTS

A FAILURE REPORT must be filled out for
the failure of any part of the equipment
whether caused by defective or worn parts,
improper operation, or external influences. It
should be made on Failure Report, form NBS-
383, which has been designed to simplify this
requirement. The card must be filled 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

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

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

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

Make certain you have a supply of Failure
Report cards and envelopes on board. They
may be obtained from any Electronics Officer.
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TV-3A/U

Section ]
Paragraph 1

SECTION 7
CORRECTIVE MAINTENANCE

1. FUSE LAMP.

a. The Tube Tester TV-3A/U is protected by a com-
bination FUSE lamp and overload indicator, E102, in
the primary circuit of power transformer, T101. If
the pilot light 1102 does not glow when the tester is
connected to a live ac line of proper voltage, remove
FUSE lamp E101 from its socket, and check for con-
tinuity using a low range ohmmeter. If FUSE is open
replace from spares found in the lead compartment.

b. Line voltage of the power source may be checked
by using the 200 volt ac range of the TV-3A/U Multi-
meter section. Low line voltage may make it impossible
to adjust the meter to LINE TEST and impair the
accuracy to the equipment.

2. PHILOT LAMP.

a. The type 47, 6.3 volt ‘bayonet base pilot lamp
E101 should glow when the TV-3A/U is plugged into
a live 115 volt ac outlet, and the power switch S106
is turned ON. If the lamp does not glow, but FUSE
lamp E102 checks OK, unscrew the red jewel cover
of the indjcator 1110 and check the lamp for continuity
and looseness in the socket.

b. A burned out pilot lamp should be replaced with
one from the operating spares found in the lead com-
partment.

3. NEON LAMP.

a. The neon lamp E 103 used as a short indicator
should be checked as follows:

(1) Be sure lamp is firmly screwed into its socket.

(2) With the tester plugged in and the power
switch ON, but with no tube in. test sockets, set the
MASTER switch S 112 to TUBE TEST.

(3) Set SELECTORS to JR-1-1111.

(4) Turn the SHORTS test switch S 113 through
positions 1, 2, 3, 4, and 5. The neon lamp should
glow in positions 2 and 3. ‘

b. If the neon lamp is defective replace it from the
operating spares in the lead compartment.

Note

Do not deplete the supply of operating spares
furnished with the equipment without taking
the necessary steps to secure replacements.

4. TUBES.

2. Two full wave rectifier tubes are used in the TV-
3A/U. One type 83 V 101 used in the mutual con-

ORIGINAL

ductance test circuit to supply plate voltage and to
supply dc voltage for the ohmmeter circuit of the
Multimeter section. The 5Y3GT, V 102 supplies dc
screen and bias voltages for the tube under test.

b. Failure of the 83 tube V 101 is indicated if, with
no tube in the test sockets but the controls set for tube
test, the pointer of the METER M 101 moves sharply
off scale to the right when the RED push button P 3
is pressed.

¢. Failure of the type 5Y3GT tube would result in
lack of voltage on the screen and plate circuits of the
tube under test. To check plate and screen voltages
refer to paragraph 7 of this section.

d. To remove rectifier tubes V 101 and V.102 for
test, or replacement:

(1) Remove the ten mounting screws around the
edge of the panel.

(2) Carefully lift the entire unit out of its case,
and turn face down on the test bench or other flat
surface.

(3) Slide the spring clamps holding the tubes in
place, away from the top of the tube and to one side.

Note
After tubes are replaced in their sockets BE
SURE THE TUBE CLAMPS ARE IN PLACE
BEFORE THE EQUIPMENT IS RETURNED
TO ITS CASE.

5. TEST LEADS.

a. Inspect all test leads for defective insulation and
test for continuity. Make any minor repairs necessary,
but if leads are in poor conditions, or beyond repair,
requisition replacements immediately.

6. SCHEMATIC WIRING DIAGRAM.

a. Refer to schematic diagram Figure 7-6 and internal
views Figures 7-2, 7-3, 7-4, and 7-5 for correct wiring
and placement of parts in the TV-3A/U.

7. VOLTAGE AND CALIBRATION CHECK.

#. The tube tester section of the TV-3A/U may
be checked for proper voltages and for correct calibra-
tion of the SHUNT and BIAS control dials as outlined
in the following steps:

(1) Set the MASTER switch, S112, and the
SHORTS switch, S113, to TUBE TEST. Set the SELEC-
TORS, 8103, S104, S105, S108, S109, S110 and S115
to JR 5-3460. Turn power switch, $106, ON. PRESS

7-1
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NAVSHIPS 91435 CORRECTIVE
2aragraph 7a(1) TV-3A/U MAINTENANCE
+ + [—
BIAS VOLTS SIGNAL VOLTS
FLQGE VOLTS SCREEN VOLTS SET BIAS DIAL BIAS CONTROL AT 0"
AT 100 WITH MICROMHOS |+
PRESS P4 PRESS P4 40V DG + | _ SWITCH SET L=
- AT"8"OR"C"SV. ACt.2
+ AT "D" 1 VOLT
AT "E" /2 VOLT

ALL METERS TO BE I000-/VOLT
OFF SUITABLE RANGES.

SELECTOR SWITCHES SET AT
JR-5346-0

Figure 7-1. Voltage Calibration Check Diagram

LINE AD]. push button P1 and turn LINE ADJUST
control R113 until the METER pointer is set at LINE
TEST.
Note
Voltage tests must be made with an external
multimeter, or individual meters of 1000 ohms
per volt sensitivity having suitable ranges of ac
and dc connected as illustrated by Figure 7-1.
The Multimeter section of the TV-3A/U can-
not be used for these tests. If the voltages are
not in accordance with the following para-
graphs, 7a(2) through 7a(6), refer to para-
graph 8 and Table 7-2 of this section for
probable causes.

(2) PLATE VOLTAGE CHECK (150 vdc).

(a) Connect the positive () terminal of the
voltmeter to contact No. 3 of the octal test socket,
X107, and the negative (—) terminal to contact No. 6
of the same socket. (See Figure 7-1)

(b) Press RED push button P3. The voltmeter
should read approximately 150 volts dc plus or minus
2 volts.

(3) SCREEN VOLTAGE CHECK (130 vdc).

(a) Connect the positive (-}) terminal of the
voltmeter to contact No. 4 of the octal test socket
X107, and the negative (-—) terminal to contact No. 6.
Set BIAS control to zero. (See Figure 7-1)

(b) Press RED push button P3. The voltmeter
should read approximately 130 volts dc plus or minus
2 volts.

(4) BIAS VOLTAGE CHECK (40 vdc).
(a) Set the BIAS dial, 1101 of bias control R116,
at 100.

7-2

1 FILAMENT

VOLTS AC

seg{ TABLE
—~ |

(b) Connect the positive (--) terminal of the
voltmeter to contact No. 6 of the octal test socket X107
and the negative (—). terminal to the No. 5 contact.
(See Figure 7-1)

(c) The voltmeter should read 40 volts dc plus
or minus 1 volt. '

(5) SIGNAL VOLTAGE CHECK (0.5, 1 and 5

vac).

(a) Set BIAS dial 1101 of bias control R116 at
zero.

(b) Coﬁnect the terminals of the ac voltmeter
to contacts 5 and 6 of the octal test socket X107. (See
Figure 7-1)

(¢) With the MICROMHOS switch 8107 set at
“B” or “C” the meter should read 5 volts ac plus or
minus 0.2 volt.

(d) With the MICROMHOS switch S107 set at
“D” the meter should read approximately 1 volt ac.

(e) With the MICROMHOS switch $107 set at
“E” the meter should read approximately 0.5 volt.

(6) FILAMENT VOLTAGE CHECK (1.1 to 117

vac).

(a) Set FILAMENT voltage switch S101 to the

desired voltage.

(b) Connect the terminals of an ac voltmeter or
a multimeter of suitable range between contacts 2 and
7 of octal test socket X107.

(¢) The meter should read within the limits in-
dicated in Table 7-1 for the various nominal settings of
the FILAMENT voltage switch S101.
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(7) BIAS dial 1101 and SHUNT dial 1102 should
indicate zero when they are in full counter clockwise
positions. If they do not loosen the set screws and
re-set the dials on the shafts.

TABLE 7-1. FILAMENT VOLTAGE CHART FOR
TUBE TESTER TV-3A/U

NOMINAL MIN. MAX.
1.1 1.1 1.2
1.5 L5 1.7
2.0 2.0 2.2
2.5 2.7 2.9
3.0 33 3.5
4.3 4.4 4.7
5.0 5.4 5.6
6.3 6.4 6.7
7.5 7.6 8.0
10.0 10.1 11.0
12.6 12,5 13.2
20.0 19.0 21.0
25.0 26.0 28.0
35.0 34.0 39.0
50.0 50.0 56.0
75.0 73.0 83.0
117.0 118.0 128.0

8. SUGGESTIONS FOR LOCATING TROUBLE.

If proper voltages are not present in the tube tester
section the following suggestions are offered for locat-
ing and correcting the trouble.

ORIGINAL

NAVSHIPS 91435
TV-3A/U

Section 7
Paragraph 7a(7)

a. If all voltages are found to be either high or low
it is possible that the trouble is in the line test circuit.
Check resistor R101 for correct value. An excessively
high or low resistance at this point would result in
improper adjustment of the line voltage causing high
or low test voltages at the points covered in paragraph
7 of this section. Also check rectifier CR101 as out-
lined in paragraph 10 of this section, a faulty rectifier
would cause an erroneous meter reading which would
result in high secondary voltages from the transformer
T101.

b. Incorrect Plate Voltage.

(1) High plate voltage can only result from the
application of incorrect voltage to the primary of
T101, see paragraph (a) above.

(2) Low plate voltage will result from a defective
83 tube V101.

¢. Probable causes of incorrect voltages in the tube
tester section are listed in Table 7-2.

d. Replacement of Resistor R118.

After replacement of this resistor it will be necessary
to adjust the two sliding contacts “A” and “B” to
establish proper voltage distribution.

(1) Turn on the equipment and set all controls
in accordance with paragraph 7a(l) of this section.

(2) Connect a voltmeter between pins 5 and 6 of
octal socket X107 as illustrated by Figure 7-1.

(3) Set BIAS control R116 at 100.

(4) Adjust slider “A” of R118 until the meter
reads 40 volts dc.

(5) Connect a voltmeter between pins 4 and 6 of
octal socket X107 as in Figure 7-1.

(6) Press buttons P3 and P2 and adjust slider “B”
of R118 until the meter reads 56 volts dc.

(7) Tighten the slider screws and recheck the
voltages.
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VOLTAGE TROUBLE CHART FOR TUBE TEST CIRCUIT

CONDITION

PROBABLE CAUSE

REMEDY

High Plate Voltage

Low Plate Voltage

Zero Plate Voltage

See Paragraph 8a and 8b section 7

Defective 83 tube V101
Shorted capacitor C102
Open winding secondary 2 or 3

Defective 83 tube V101
Open winding secondarys 2 and 3 or 4 of T101

Replace
Replace
Replace T101

Replace
Replace T101

High Screen Voltage

Low Screen Voltage

Zero Screen Voltage

BIAS control R116 open at positive end
Resistor R118 open

5Y3 tube V102 weak
Open winding secondary 5 or 6

Defective 5Y3 tube V102
BIAS control R116 open at negative end
Open winding secondarys 5 and 6 or 7 of T101

Replace
Replace

Replace ’
Replace T101

Replace
Replace
Replace T101

High Bias Voltage

Low Bias Voltage

Zero Bias Voltage

BIAS control R116 open at negative end

Weak 5Y3 tube V102
Open winding secondary 5 or 6

BIAS control R116 open at positive end
Resistor R118 open

Defective 5Y3 tube V102

Open winding secondarys 5 and 6 or 7 of T101

Replace

Replace
Replace T101

Replace
Replace
Replace
Replace T101

High Signal Voltage

Low Signal Voltage

Zero Signal Voltage

BIAS control R116 not set at zero
Defective resistor R110, R111 or R114

Defective resistor R110, R111 or R114

Defective resistor R110, R111 or R114
Open winding secondary #5 of T101

Readjust
Replace

Replace

Replace
Replace T101

7-4
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9. RESISTANCE CHECK FOR MULTIMETER SECTION.

a. TABLE 7-2 is intended as an aid in localizing
trouble in the Multimeter section of the TV-3A/U.

Section 7
Paragraph 9a

b. An ohmmeter or multimeter having suitable
ranges should be connected to the VOLTS, MILS,
OHMS, CAPACITY jacks J103 and J104.

TABLE 7-3. POINT TO POINT RESISTANCE CHECK FbR~MU].T|METER SECTION
RESISTANCE ACROSS COMPONENT PARTS BY SYMBOL Dég;GNATHON WHICH SHOULD B‘E
POSITION OF PIN JACKS CHECKED FOR POSS!BLE FAILURE IF PROPER RESISTANCE READING
MASTER SWITCH J103*AND Ji104 ACROSS PiN JACKS IS NOT OBTAINED
THOUS. OHMS 1900 OHMS R124, R125, R126, R127, R128, R130
MEG. OHMS 200,000 OHMS R119, R120, R124, R126, R127, R128, Rl}O
VOLTS 20 20,000 OHMS R131, R132, R133
VOLTS 200 200,000 OHMS R131, R132, R133, R137 _*
VOLTS 500 500,000 OHMS R131, R132, R133, R137, R138 e
VOLTS 1000 1 MEGOHM R131, R132, R133, R137, R138, 5'R139
ULD 'ALSO BE CHECKED.
SEE PARAGR H'10 THIS SECTION
CAPACITY 5 Approx 580 OHMS R136
CAPACITY 50 | Approx 65 OHMS | RI135
MILS 20 Approx 38 OHMS R125, R126, R127, R128
MILS 200 Apprex 3 OHMS R125, R126, R127, R128
Caution ¢. The rectifier CR101, may be tested w1th

DISCONNECT POWER CORD BEFORE
STARTING RESISTANCE MEASURE-

MENTS.

10. COPPER OXIDE RECTIFIER.

a. Failure of meter rectifiers of the type used in the
TV-3A/U seldom occurs in normal use.

b. A defective rectifier CR101 will cause a consider-

able drop in sensitivity on the ac ranges only. If the
dc volrage circuits check out properly, but an appre-
ciable error is found when measuring ac voltages, it
is a definite indication that the rectifier CR101 is de-
fective and should be replaced.

Cq‘ution

DURING FUNGUS: PROOFING OPERA-
TIONS BE SURE THAT NONE OF THE
COATING COMPOUND 1S USED ON OR
PERMITTED TO COME IN CONTACT
WITH THE COPPER:OXIDE RECTIFIER.
CHEMICALS USED IN THESE COATING
COMPOUNDS MAY CAUSE DAMAGE TO
METALLIC RECTIFIER ELEMENTS.

ORIGINAL

. yellow rectifier leads.

meter in the following way.

(1) Disconnect the rectifier leads at the ends far-
thest from the rectifier, taking care to note the original
position of the lead connections.

(2) Measure the resistance between the red and
yellow rectifier leads with the positive ohmmeter lead
in contact with the red rectifier lead. A high resistance
reading in excess of 20,000 ohms should be obtained.

(3) Reverse the polarity of the chmmeter leads
and again measure the resistance between the red and
A low resistance reading from
approximately 75 ohms to 560 ohms should be obtained.

(4) If when the polarity of the ohmmeter leads
is reversed, both readings are low resistance or zero
resistance, the rectifier is defective and should be re-
placed.

(5) Measure the resistance between the yellow and

black leads in the same way as in paragraphs (2), (3)
and (4) above. Similar readings should be obtained.
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PARTS LISTS NAVSHIPS 91435
TV-3A/U
TABLE 8-1. WEIGHT AND DIMENSIONS OF SPARE PARTS BOX
EQUIPMENT SPARES
Spare Parts Overal Dimensions
© Box A Volume Weight
Height Width Depth ° , g
1 6’ 127 6" 25 cu. ft. 12 1bs.
Note
EOUIPMENT SPARES ARE PACKED IN
THE SAME SHIPPING CONTAINER AS
THE EQUIPMENT.
TABLE 8-2. LIST OF MAJOR UNITS
Symbol Navy
Group Quantity Name of Major Unit Type Designation
© 100 1 Tube Tester TV-3A/U
ORIGINAL
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8 ~Section

NAVSHIPS 91435

TV-3A/U

SIGNIFICANT FIGURES :

FIRST

o

{SECOND

PARTS LISTS

gz

800Y

NN

TITHNIETE

7

NN

DECIMALJ T—TOLERANCE
MULTIPLIER

SIGNIFICANT FIGURES®

A

SIGNIFICANT FIGURES:

SIGNIFICANT FIGURES!

FIRST (BODY) SECOND FIRST (BODY) SECOND FIRST (BODY)  SECOND
o So——
. i T
TOLERANCE DECIMAL TOLERANCE DECIIMAL TOLERANCE DECIMAL
MULTIPLIER MULTIPLIER MULTIPLIER
B! 82 B3
First Second -
Significant Significant

Color Figure Figure Decimal Multiplier Tolerance N
Black 0 0 1 _—
Brown 1 1 10 + 1%
Red 2 2 100 + 2%
Orange 3 3 1,000 + 3%
Yellow 4 4 10,000 + 4%
Green 5 5 100,000 + 5% ey
Blue 6 6 1,000,000 + 6% L
Violet 7 7 10,000,000 + 7%
Gray 8 8 100,000,000 + 8%
White 9 9 1,000,000,000 +. 9%
Gold — —_— 0.1 += 5%
Silver . _— —_— 0.01 +10%
No color  — — e — +20% —

—Fixed Resistors: RMA and AWS Standard Color Codes N

TABLE 8-5 APPLICABLE COLOR CODES — RESISTORS ";
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Section 8

TV-3A/U

TABLE 8-6.

ORIGINAL

JAN COLOR CODE 1946 RMA COLOR CODE
FOR FOR
MOLDED MICA CAPAGCITORS MOLDED MICA CAPACITORS
BLACK DOT - WHITE DOT
lST-}_SIGNiFICANT P———*-——“IST-}_SIGNIFICANT
2ND° FIGURES 2ND FIGURES
> >
[ smem———— ——— e sa——
MULTIPLYING FACTOR HMULTIPLYING FACTOR
TOLERAKCE TOLERANCE
CHARACTORISTIC CLASSIFICATION
SIGRIFICANT MULTIPLYING % CHARA. SIGNIFICANT MULTIPLYING Yo CLASS.
COLOR FIGURE VALUE (MMF) TOL. #* CoLOR FIGURE VALUE {MMF) TOL. ¥
BLACK 0 1 *20 A BLACK 0 1 20 A
BROWHN ! 10 8 BROWN I 10 B
RED 2 100 £2 c RED 2 100 2 c
ORANGE 3 1,000 D ORANGE 3 1,000 3 D
YELLOW 4 10,000 E YELLOW 4 10,000
GREEN 5 F GREER 5 +5
BLUE 8 -6 BLUE 6
VIOLET 7 VIOLET T
GRAY 8 GRAY 8 1
WHITE -] WHITE g J
GOLD 0.1 *5 GOLD 0.
SILVER 6.0l *i0 SILVER 0.0! 0
¥# THESE LETTERS INDICATE COMBINATIONS OF VARIOUS % THESE LETTERS INDICATE COMBINATIONS OF VARIOUS
ELECTRICAL CHARACTERISTICS. FOR DETAILS SEE ELECTRICAL CHARACTERISTICS PER RMA STANDARDS.
SPECFICICATION JAN-C-5.
NOTE: VOLTAGE RATINGS VARY WITH CAPACITANCE.
NOTE: VOLTAGE RATINGS VARY WITH CAPACITANCE.
NOTE: IF BOTH ROWS OF DOTS ARE NOT ON ONE FACE;
NOTE: IF BOTH ROWS OF DOTS ARE NOT ON ONE FACE; ROTATE CAPACITOR ABOUT AXIS.OF LEADS TO READ
ROTATE CAPACITOR ABOUT AXIS OF LEADS TO READ SECOND ROW ON SIDE OR REAR.
SECOND RO ON SIDE OR REAR.

APPLICABLE COLOR CODES — CAPACITORS
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7. Section NAVSHIPS 91435 CORRECTIVE CORRECTIVE NAVSHIPS 91435 Section

TV-3A/U MAINTENANCE MAINTENANCE TV-3A/U
DRAWING NSJMBER
PANEL LAMP TEST SOCKET A TA| MIN AGORN NOVAL SUB. MIN. N LINE
s, s o oX0s oo/ xios O or Lof*oL.X*O.B oo X097 X0 (R L xu3 7 4 W
FILAMENT Y N \“ p . - o—-\- ol [~ on] <0 § o T" =l — o 0 =
Y | Needcoale el ElA T oE T SHE A G
\- - T : 5 9. b A H ) T e
b ! 122yl —t 141 = 1 T { T 3( ! T T
151028 = ||! 3 + 3 = T . T
! {
| ]
S RI02 i 1 o |
b3 . y E R i
SEC. M 1 o : sz 1 jﬁ'ﬂ_7 ' FILAMENT POSITIVE SELECTOR SWITCH SI03 FILAMENT NEGATIVE SELEGTOR SWITCH SI04 GRID_SWITCH SI05
T i
) : *é Ud i
is102'6 ’[i_\? *l}__._,Ts H
|
; = FRONT
: T ] i SECTIONS
- |
RI04 51025 542—5 E
IB?K I
] i
1s102°4 =% REAR
i U SECTIONS
f |
: [ P4 |
SEC,  FOB vy : , r:*::'s_B |
*2 12K (.mgl — 553 ] t
70 ' RIO RHY R4 Rlos |
800~ | 1A 83N R:: s ;g
ews o0 Y isoe <52 ALL ROTARY SWITCHES SHOWN IN_POSITION &
v 1
o > i
TIO r — < | I
SEG. = T
FUSE 23 l VIOl LINE ADJ ‘[‘J_i) ‘é&l ; SCREEN SWITCH S109
LAMP 25 w4 83 si02-1 ¥ i PLATE SWITCH -
El02 _} Shen SRI7
OFF S50 3 8 g
o %’5 o5 |1 | TR f 59 &
s ikl "%z OB A B — Y
a3 NSV N £ i v GATHODE SUPPRESSOR
160 sec. I J o e ! & SWITCH SO SWITCH StIS
t '
2B sowe RQ&E:‘—'S&% { i S RI4S
K : : ,,{“’,'\, y O -! < SIMEG. -7{. a}\?
- e S8 L L AN @ RRAN . . = B @""‘ o REAR
25 sec. o2 ) Zam MICROMHD SWiTcH - 1 s OHIES 5 p A SECTIONS
< 1 h L) a e v
2.5 %7 % ! ﬁ/ . 8 5 LEFT END OF ALL SWITGHES
1 . ] 1 IS THE KNOB END
. INTERLOCK
st
GRID PLATE J0T NOISE 4106
101 o2 @ TEST
2% Bk
WA At VWA <AL <Ri22 <R123 @@ NOYES
L___~ ok S9N ST ST UNLESS OTHERWISE INDICATED_ALL CAPACITIES SHOWN AS DEGIMALS
RIDS. © RI26 RIZT RiZ8 J104 N 103 AHEIN NICROFA'RADS (U F) AND THOSE SHOWHK A5 WHOLE NUMBERS
% Teon 35520 3sen @ . ) SHORT TEST SWITCH ,___%\g_, AP:(E‘ :p;ov;lcobi‘ousmckonmbsmur).
A LA I oHMS Res SH3 - 330K <+ CONNECTIONS
CAP. -+ Mo connecTIONS
YOLTS A ALL ROTARY SWITCH SEGTIONS ARE SHOWHN 1N THE 3 OR EXTREME
. MmiLs Rlaq COUNTER CLOCKWISE POSITION VIEWED FROM THE FRONT OR XNOB
S @ 47! LMD OF THE SWITCH,
K48 - FRONT
o *(Q‘é}é P 4753 4 SECTIONS SCHEMATIC
SHZ Y y
XY MODEL TV3A/U TUBE TESTER
MADE BY
— THE HICKOK ELECTRICAL INSTRUMENT COMPANY
682 8% e - CLFVELAND, OHIO
SECTIONS
Sua -
s [\
| _yomot SCHEMATIC WIRING DIAGRAM
S o Bss SRis ¢105 USED ON MODEL TV3A/U DATE 125750
== soRE F5e0n . it 5 T APPROVED DRAWING NUMBER
- ly
R4 ' 500K ﬂ 774W
K__ 300K _-

Figure 7-6. Schematic Diagram for Tube Tester TV-3A/U
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7 Section NAVSHIPS 91435
TV-3A/U
1050 TURNS
X @ @V
ZEAYs
URN SEC. 3 '
NO. 28 PE. 170V
o3 V.
wE 0o ®u -
33 WIRE
1050 T aOM
9307 2ov.@ S
SEC. 2
o} |7ov.@ -
31T —@®o
8> SEC.5 5V, *a31WiRE
o @ P 30 M.A.
2020 7 ®o0
SEC. 6
1010T 6oV =
Ok 34 WIRE
160 V. 20 M. A,
> @
347 on
SEC. 7
7T 2.8V. -
OL 24 WIRE
2.8V 2 AMPS.
0
o) J
347 lp 74
SEC. 4 2.5V
7T B *i9 WIRE
2.8V 3 AMPS
o] 2 7
750T @ H 17V
4807
3307 ® 6 75V ) -
230T % F Sov. 31 WIRE
65T E 35V. 3 AMPS
25T ® D 25V
80.57 8 ¢ 20V,
55'1' B 12.6V.
SEG.| ——> 48T @IO.QV.
T -0 7.5V
24T % 6.3V.
8T 5.0 V.
21T % 4.3V. >,“"'|9 WIRE
7T 3.0v. 6"LONG
13T ® 25V 3 AMPS
o T @ 2.0V
7T % 1.5 V.
LIV J
© 0

CORRECTIVE
MAINTENANCE

= SOLDERING CLIPS, INDENTIFIED BY

LETTERS AS INDICATED.

(D) =WIRE LEADS WITH BLAGK POLYVINYL
CHLORIDE INSULATING SLEEVES,

LENGTH AND INDENTIFICATION

NUMBERS AS INDICATED.

CORRECTIVE NAVSHIPS 91435
MAINTENANCE TV-3A/U
-3-:I
a4
Fequ vieT

== 11 s

|=O=II% ==

(o« of=e

ey NS .
o{|F Mo

= B %
o oS

[FeHx o8

[BO=il] 8[-e- \
Fee C]|l=Cx=|

Figure 7-7. Transformer Diagram
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