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‘CHAPTER 1
INTRODUCTION
Section I. GENERAL

1. Scope

“a. This manual contains information on the operation, organiza-
tional maintenance, theory of 6peration,~=ahd field maintenance of the
Electron Tube Test Set TV-7,/U.

6. This manual applies only to Electron Tube Test Set TV-7,/U.
Appendix I contains a list of references, including supply catalogs,
technical manuals, and other publications applicable to the equipment.
Appendix IT contains an identification table of parts.

2. Forms and Records

The following ‘forms will be used for reporting unsatisfactory con-
ditions of Army equipment and in performing preventive mainte-
nance: '

a. DD Form 6, Report of Damaged or Improper Shipment, will be
filled out and forwarded as prescribed in SR 7 45-45-5 (Army), Navy
Shipping Guide, Article 1850—4, and AFR 714 (Air Force).

6. DA Form 468, Unsatisfactory Equipment Report, will be filled
out and forwarded to the Office of the Chief Signal Officer, as pre-
scribed in SR 700-45-5. :

¢. DA AGO Form 11-238, Operator First Echelon Maintenance
Check List for Signal Corps Equipment (Radio Communication,
Direction Finding, Carrier, Radar), will be prepared in accordance
with instructions on the back of the form. - :

d. DA AGO Form 11-239, Second and Third Echelon Maintenance
Check List for Signal Corps Equipment (Radio Communication,
Direction Finding, Carrier, Radar), will be prepared in accordance
with instructions on the back of the form.

e. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

Electron Tube Test. Set TV-7,/U" (figs. 1,2) is a portable tube tester
of the dynamic mutual conductance type. - The TV-7/U is used to test




Figure 1. Electron Tube Test Set TV-7/U, with cover closed.

and measure the performance capabilities and to determine the rejec-
tion limigs for electron tubes used in receivers, in low power trans- .
mitters, and in many other electronic equipments.

4. Technical Characteristics
a. Tests that can be made on Electron Tube Test Set TV-7,/U are
as follows:
Dynamic mutual conductance test (for amplifier tubes).
Emission test (for rectifier tubes).
o Shorts test.
- Gas test (amplifier tubes). o
Noise test. C
Continuity test (ballast tubes).
Pilot lamp test. S
b. The following technical data apply to Electron Tube Test Set

o TV-7/U:
A Meter range______________ 0 to 120 arbitrary units.
' Tubes_—______________ ———. 2 (1type 83,1type 5Y3GT).
Power consumption________ 45 watts at 115 volts, 50 cycles.
L ' Power supply : .
: Voltage_ - __________. 115 volts +10 percent, single phase.. .

Frequency.___________ 50 to 1,000 cps. ; '
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6. Table of Major Components

Required | Height Depth Length | Volume Unit
No. (in.)

(i) (in.) (cu ft) Wg"g)ht

Component

Test set including tubes and

lamps. . _______________ . 1 646 8%  15%| .46 18
Adapter: 829-B and 832-A
tubes___________.__________ 1 2 dia. 1%e
Adapter: 2C39 tube.
Adapter: subminiature_ _______ 1 .
Test leads.. __..______________ 2 15
Spare parts (par. 8)___________ 1 set

Note. This list is for general information only. See appropriate supply publication for information
pertalning to requisitions of spare parts.

7. Description .

a. The test set is self-contained in an aluminum carrying case. The
case 1s provided with a carrying handle and the cover is secured by
two pull-down catches. Brackets on the inside of the case cover are
used to secure and store in place the test leads, power cable, pin
straighteners for 7- and 9-pin miniature tubes, and adapters (par.
19). Ring binders inside the case cover hold the tube test data book.
The cover is hinged by slip hinges and can be removed from the case. .

6. An indicating meter and all controls, knobs, push buttons, sock-
ets, and indicating lamps are located on the panel. The necessary
data for setting and operating the controls to test the various tube
types are contained in the tube test data book (z above). The power
cable is permanently secured at one end in the upper left-hand corner
of the panel and terminates in Plug U-120/U at the other end.
Sockets to receive tubes to be tested are provided across the top and
in the upper left-hand corner of the panel. The indicating meter,
located in the upper right-hand corner, is calibrated in arbitrary units
from 0 to 120, and is used to indicate the condition of the tubes under
test. Eight molded phenolic test push buttons (par. 134) are ar-
ranged in a vertical row on the right-hand side of the panel; the
selector switches (par. 13d) are arranged in the lower center portion.
The selector switches select the test socket terminals to which the in-
ternal test voltages are applied. The FUNCTION SWITCH has
two -positions: a RANGE and a SHORTS position. In the
SHORTS position, the switch is used to determine the existence of

-interelectrode shorts; in the RANGE position it controls the sensi-

tivity of the meter circuit and the magnitude of the signal’ voltage.
Other controls and indicators provided on the panel are a POWER
ON-OFF toggle switch and a PILOT indicator lamp; a FUSE
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lamp which serves as an overload indicator; a BIAS and a SHUNT
_control (each provided with a dial on which are engraved markings
from 0 to 100 in steps of 10); a FILAMENT VOLTAGE switch
with pointer knob which provides 18 positions for selecting filament -
voltages from .6 to 117 volts ac, a BLST. position (for testing bal-
last tubes), and an OFF position; a LINE ADJ UST rheostat in the -
Jower left-hand corner of the panel which controls input voltage to
the transformer; a black tip jack labeled G and a red tip jack labeled
P to accommodate the grid and plate test leads; and two black tip
jacks for NOISE test lead connections.

8. Spare Parts :

A group of spare parts, supplied with each test set, is packed in the
shipping container with the equipment. Spares are provided for all
normally expendable items, such as lamps and tubes. The following

is a list of spares: . .
Quantity Name SYI; fol
2 | Neon glow lamp, type NE—45__ oo E101

2 | Pilot lamp, type 47 oo E102

8 | Fuse lamp, type 81 e E103

1| Tube, type 83 oo mmm i mmmme oo e V101

1| Tube, type 5YBGT oo V102




CHAPTER 2
OPERATING INSTRUCTIONS

Section 1. INSTALLATION OF EQUIPMENT

9. Unpacking, Uncrating, and Checking New Equipment

a. General. Equipment may be shipped in oversea packing cases,
in domestic packing cases and, in some circumstances, in its own carry-
ing case. When new equipment is received, select a location con-
venient to the permanent or semipermanent installation of the equip-
ment where it can be unpacked without exposure to the elements. Be
careful when unpacking or handling the equipment. The test set is
a precision instrument and mishandling may make it inaccurate or
inoperative. '

Caution: Be careful when uncrating, unpacking, and handling the
equipment; it is damaged easily. If it becomes damaged or exposed,
a complete overhaul may be required or the equipment may be ren-
dered useless.

b. Step-by-step Instructions for Unpacking and Checking. Be
careful when unpacking the equipment. Avoid thrusting tools into
the interior of the container. ’ v

(1) Cut the gummed tape along the top seam and along the top
ends of the fiberboard of the shipping container.

(2) Open the top flaps and remove the top fiberboard pad and
cell cushion, )

(3) Remove the box of spare parts which is packed between the

j outer container and the protective cell surroundng the

- equipment. '

(4) Remove the corrugated cells from around the sides; care-
fully remove the equipment from the shipping container and
remove the protective wrapping.

(5) Check the contents against the master packing slip.

: " - - Note. Save the original packing cases and containers from both
S export and domestic shipments. They can be used again when the
] . equipment is repacked for storage or shipment,

o. Inspection of Equipment After Unpacking. o :
- (1) Place the equipment on the workbench, near its final loeation. P
- (2) Inspect for external damage which may have occurred dur- - ‘
ing shipment. . : : |
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(3) Release the two catches and open the cover of the combina-
tion case.

(4) Determine if all leads, adapters, and others parts are n-
cluded (par. 6 and fig. 2). ‘

(5) Check all controls for ease of rotation.

(6) The test set is shipped with the tubes installed. Check to
see whether the tubes are seated firmly in their sockets only
if the test set proves to be inoperative. To inspect the tubes,
remove the equipment from its case. Refer to paragraph
45d for instructions.

10. Installation of Equipment ’

The test set is shipped with the tubes in place. Place the test set
on a flat bench or firm base close to an a-c outlet supplying a voltage
of 115 volts =10 percent, at a frequency of 50 to 1,000 cps (cycles per

“second). Do not use any other power source.

11. Connections : _

a. A 6-foot line cord with a connector plug is provided to connect
the test set to the a-c power outlet. Do not plug the test set into the
line socket before the proper instructions are read and before the steps
covering the starting procedure (par. 21) are performed.

b. Make connections to the top caps of certain types of tubes with
the two test leads. Insert the tip plugs attached to these leads into
jacks G and P. ’

12. Service Upon Receipt of Used or Reconditioned Equipmenf

. To unpack and check the test set, follow the instructions in para-
graph 9.

. Check used or reconditioned equipment for tags or other infor-
mation which pertains to changes in the wiring of the equipment. If
any changes in wiring have been made note the change on the sche-
matic diagrams in this publication.

¢. Check all controls for ease of operation.

d. Follow the instructions covering installation and connection
given in paragraphs 10 and 11.

Section 1l. CONTROLS AND INSTRUMENTS

13. Controls and Their Uses

Refer to figure 5 to locate the various controls on the panel of
Electron Tube Test Set TV-7/U. The functions of these controls
are as follows: /

a. POWER ON-OFF switch S111 controls the power input to the
TV-7/U. ) e
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5. The LINE ADJUST rheostat (R126) adjusts the input voltage
to the power transformer in such a manner that proper test voltages
are supplied to the elements of the tube under test. : '

¢. FILAMENT VOLTAGE switch S108 provides an 18-step selec-
tion of filament or heater voltages from .6 volt through 117 volts
ac, a position marked BLST. to permit the testing of ballast tubes
and an OFF position.

d. Selector switches (FILAMENT S107, FILAMENT S106,
GRID 8105, PLATE S104, SCREEN S103, CATHODE S102, and
SUPPRESSOR S101) connect proper internal circuits to apply cor-
rect test voltages to the various pins of the tube under test.

¢. BIAS control R129 adjusts to the proper value the bias voltage
that is applied to the tube under test. ‘

f- SHUNT control, dual potentiometer R127, adjusts the sensi-
tivity of the meter circuit to the level required to test the rectifier
and other diode-type tubes..

9- FUNCTION SWITCH 8109 selects the proper meter range for
the tube under test as indicated by the test data book. When this
switch is set in the A position, SHUNT potentiometer R127 is con-

nected into the circuit and must be set as indicated in the test data

“book. This position of the switch is used when rectifiers or other

diode-type tubes are tested. The five RANGES of the FUNCTION

SWITCH are identified by the letters A, B, C, D, and E. The set-

tings for proper meter sensitivity are shown in the test data book.

In positions B, C, D, and E, fixed shunt resistors are connected across

the meter as required. SHORTS positions 1 through 5 of the FUNC-

TION SWITCH connect the various elements of the tube under test

to lthe shorts test circuit which contains neon indicator lamp K101,

h. Eight push-button switches (S110-1 through S110-8) are lo-
cated at the right-hand edge of the panel and are designated as fol-
lows: 1—LINE ADJ., 2—DIODE, 3—MUT. COND., 4—GAS 1,
5—GAS 2, 6—0Z4, T—RECT, and &—METER REYV.

(1) The I—LINE ADJ. test button is depressed when line volt-
age is adjusted. ,

(2) The 2——DIODE switch permits the testing of low-power
diodes such as 6H86.

(3) The 3—MUT. COND. switch is used to test amplifier tubes
only. The 3—MUT. COND. switch should never be used
when rectifier tubes are tested. ,

(4) The 4—GAS 1 and 5—GAS 2 switches are used for gas test.

(5) The 6—0Z4 switch is used to test cold cathode rectifiers, such
as the OZ4.

(6) The 7—RECT switch is used to test rectifiers such as the 5Y3,
6X4, 83 ete.
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(7) The 8—METER REV. switch is used to reverse the polarity
of voltage applied to the meter when certain types of tubes
(117N7T) are tested. Use information found in the tube test
data book. :

14. Meter

Meter M101 indicates the tube condition in arbitrary numerical
units from 0 to 120. The tube test data book, mounted inside the cover
of the equipment, lists the minimum numerical value of meter reading
for satisfactory performance. Tubes reading below this value are
not considered suitable for use in military equipment. A LINE
TEST mark at midscale is used to establish the correct input voltage
to the power transformer for efficient operation of the equipment.

15. Indicator Lamps

a. PILOT indicator 1103 contains miniature lamp E102 which
glows when the POWER switch is in the ON position.

b. Neon lamp E101 serves to indicate and to locate shorted tube
elements.

¢. FUSE lamp E103 serves both as a protective fuse and an over-
load indicator. This lamp will flash brightly when an overload is
placed on the test set or the tube under test. Turn off the equipment
immediately. When an overload occurs, the FUSE lamp will burn
out, and replacement will be necessary.

16. Test Sockets
(fig. 4)

The test sockets are grouped along the top edge and in the upper
left-hand section of the panel as follows:

. Located from left to right along the top edge are test sockets
for LOKTAL and OCTAL tubes, a combination large and small
radius socket to accommodate standard 7-pin tubes and pilot lamps
and sockets for 6-, 5-, and 4-pin standard base tubes.

b. Along the left-hand edge of the panel are located test sockets for
NOVAL 9-pin tubes and 7-pin miniature tubes. :
¢. Two sockets for subminiature-type tubes labeled SUB MIN. are
located below the OCTAL socket. One of these sockets is for the

round and the other for the flat-type subminiature tubes.

d. The ACORN socket, designed to accommodate all tubes of this
type now in use, is located directly above the PILOT indicator.,

17. Panel Connections

a. Two tip jacks, one black and one red, marked G and P, provide
connections for the grid and plate test leads that are necessary to
test tubes with top grid and/or top plate connections.



b. Two black tip jacks provide NOISE test connections.
e. All jacks accommodate 345-inch diameter tip plugs.

18. Test Leads

Two test leads are provided to make connections from the G and
P panel jacks to the top caps of tubes as required. These leads are
terminated on one end in a 34,-inch diameter tip plug and on the
other end in a battery-type clip with an insulating cover. When the
leads are not in use, stow them inside the top of the case.

19. Adapters

Three tube socket adapters are supplied : one (E105) to permit the
testing of type 829-B and 832-A tubes in the OCTAL socket of the

Figure 5. Adapters B104 and E105.

test set, another (E104) to provide a convenient means for testing
subminiature tubes with leads instead of pins in the standard OCTAL
test socket, and the third, to test ZC39 type tubes. Secure the adapt-
ers, when not in use, to the inside of the top of the case.

20. Tube Test Data

A test data book is mounted on the inside of the top of the case.
Information necessary to set the controls for the various tube types
is tabulated in nine columns in the test data book. Read the headings
from left to right as follows:

a. Tube Types. All type numbers which the TV-7/U is designed,
to test are listed numerically in this column. Tubes having type let-
ters only instead of numbers, such as XXB, are listed at the end of the
numerical listings.
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b. Fil. Correct filament or heater voltages for the listed tube types
are shown in this column. The FILAMENT VOLTAGE switch
must be set before a tube is inserted in any of the test sockets.

¢. Selectors. The correct setings for the two FILAMENT selector
switches and the GRID, PLATE, SCREEN, CATHODE, and SUP-
PRESSOR selector switches are listed in this column. The settings
are shown in the same order in which the switches appear on the panel,
listing first the two FILAMENT selectors and then contlnulng from
left to right with the other five selectors.

d. Bias. 'This column lists the proper settings for the BIAS dial.
The bias voltage applied to the tube under test is controlled with the
BIAS potentiometer.

e.Shunt. This column lists the settings for the dial of the SHUNT
resistors which control the sensitivity of the meter circuit. Setting
of this dial is required only when the FUNCTION SWITCH is in
the RANGE A SHUNT position.

f. Bange. The proper settings for the FUNCTION SWITCH are
listed in this column. The letters A, B, C, D, and E correspond with
the RANGES markings for the FUNCTION SWITCH.

g. Press. Under this heading are listed the correct test push but-
tons that are used for the various tube types and their individual sec-
tions in the case of multipurpose tubes.

h. Min. Value. 'The minimum, numerical values of meter indica-
tion for the various tubes and individual sections of multipurpose
tubes are shown in this column. Any tube showing a meter reading
less than the value indicated in this column should be discarded.

¢. Notations. Special information pertaining to patricular tube
types is listed under this heading.

Section lll. OPERATION UNDER USUAL CONDITIONS

21. Starting Procedure

Before using Electron Tube Test Set TV-7,/U, read all the operat-
ing instructions contained in this manual carefully. Observe all cau-
tions. Be sure to comply with the procedures outlined below before
attempting to test tubes with Electron Tube Test Set TV-7/T.

@. Open the latches and raise the cover of the test set.

b. Check the voltage and the frequency of the power ‘source that
is used with Electron Tube Test Set TV-7/U. The voltage must be
- 115 volts ac =10 percent and the frequency between 50 and 1,000
cycles per second. Never connect the TV-7/U to a d-c (direct-
current) power source. If the voltage and frequency are correct,
unwind the line cord from the bracket that is mounted in the top of
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the case, and insert the plug in the outlet receptacle of the power
source.

e. Set the POWER switch to the ON position. When the red
PILOT indicator lights, the power transformer is energized.

d. Press push button 1—LINE ADJ. Rotate the LINE ADJUST
control knob until the meter pointer rests over the LINE TEST
mark. When this adjustment is accomplished, the tester receives the
proper voltage from the power source, and the correct output voltages
are delivered from the secondary windings of the transformer.

é. Set the left-hand FILAMENT selectorat A, the right-hand FIL-
AMENT selector at P, and the GRID, PLATE, SCREEN, CATH-
ODE, and SUPPRESSOR selectors at 0, 0, 0, 2 and 2, respectlvely
Rotate the FUNCTION SWITCH through the five SHORTS posi-
tions. The neon lamp will glow in positions 2 and 3 of the FUNC-
TION SWITCH to indicate that the short test circuit is functioning.

f. If results obtained from the procedures in ¢, d, and e above are
satisfactory, the test set is ready for operation.

g- Turn the POWER switch to the OFF position; study para-
graph 22 thoroughly before attempting to test tubes.

22. Operational Procedure

The operational steps outlined below are applicable to single section
tubes and multipurpose tubes (tubes having more than one set of
elements housed in the same envelope). For multipurpose types,
however, test each section or group of elements individually. Test
data for the multipurpose types are listed by sections, and the sec-
tions are joined by a bracket in their listing in the test data book.

Caution: Do not insert a tube into a test socket until all controls
have been set in accordance with the instructions below.

a. Selectors. The seven switches that are located in.the lower center
of the panel and marked FILAMENT (left), FILAMENT (right),
GRID, PLATE, SCREEN, CATHODE, and SUPPRESSOR select
the test socket connections to apply correct test voltages to the elements
of the tube under test. For the purpose of clarity and simplification
these seven controls will, in some instances, be referred to collectively .
as the selectors in this manual. When referred to collectively they
are considered in the same order as shown above.

b. Setting Controls.

(1) Locate the type number of the tube to be tested in the test
data book which is mounted in the cover of the case.

(2) Turn the FILAMENT VOLTAGE switch to the voltage
shown in the column of the test data book headed #4l.

14




(3)

(4)
(5)

(6)
(7)

(8)

Set the selectors. The setting of these seven controls com-
pares to the setting of the dial of a telephone. In the test
data book, the dial numbers are listed below the column

“headed Selectors. These numbers consist of two letters and

five figures. Turn the knobs of the seven selectors until the
letters and numbers indicated by the pointer knobs are the
same, if read from left to right, as those indicated in the test
data book.

Example: The test data book indicates JR6-2375 under Selectors.
Starting at the left, turn the knob of the FILAMENT (left) selector
to the letter J. Turn the FILAMENT (right) selector knob to the
letter R. Turn the GRID selector knob to nuinber 6, the PLATE
selector to No. 2, the SCREEN selector to No. 3, the CATHODE selector
to No. 7, and the SUPPRESSOR selector to No. 5. The sequence of
letters and numbers thus selected then is identical to that listed in
the test data book (JR6-2375). The selectors are interconnected
electrically so that two different voltages cannot be applied to the
same tube pin at the same time. Therefore accidental shorts are
avoided.

Set the BIAS dial to the point indicated in the Bias column
of the test data book.

Set the SHUNT dial to the position indicated in the Shunt
column of the test data book. If no setting is indicated, dis-
regard this operation, and proceed with the adjustments
below.

Set the FUNCTION SWITCH to the No. 1 position.

JInsert the tube to be tested in the proper test socket and, if

the instructions listed in the Notations column require it,
make connections from the panel connectors G or P to the
tube caps with the test leads.
Throw the POWER toggle switch to the ON position. The
PILOT indicator will light.

Note. For tubes of the heater cathode type, sufficient time for the

cathode to reach operating temperature must be allowed before the
tests can begin.

(9) Press the push button 1—LINE ADJ. The pointer of the

meter will move up the scale and to the right.

(10) Hold down push button 1—LINE ADJ. Turn the knob of

the LINE ADJUST control until the meter pointer rests ex-
actly on the LINE TEST mark located at the center of the
meter scale. Standard voltages are thus established for the
tube test circuits.

274837°—53—8 15



c. Shorts Test.

(1)

2)

(3)
(4)

(5)

Turn the FUNCTION SWITCH from No. 1 position
through to position 5; meanwhile tap the tube lightly with a
finger or an eraser end of a pencil, and watch the neon short
indicator lamp on each switch position. Tubes with shorted
elements will cause the lamp to glow.

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 because
this flashing is caused by the charging of a capacitor in the
short test circuit. Intermittent flashing resulting from tap-
ping the tube indicates existence of loose elements which can
cause noisy or erratic operation.

Tubes having more than one section, such as the 646, must be
tested for shorts on each section.

A shorted tube is discarded without further test.

Note. Some tubes will show a shorted condition on certain positions

of the switch even though they are good tubes. Check the Notation
column for remarks. SHORTS on 1 and 2 would mean that a short
indication on positions 1 and 2 is normal.
In the following chart, the mark X shown under any
SHORTS switch position indicates what element might be
in a shorted condition if the neon lamp glows in that position
of the SHORTS switch.

Note. A list of tubes not to be tapped during the shorts test is con-
tained in the test data book.

Switch position

King of short

Sereen to SUPPTeSSOT_ - _ . - X X

Grid to cathode__ _________________________________ X1 X

Filament toplate__________________________________ X 1 X |... X
Filament to grid _ _ _ . __________________ . X | X

Filament to screen_____ _________________________.___ X || XX

Plate to suppressor_ __ . ___. . ... . X |- X

Grid to suppressor____._______ . _____________ D, G IR IRV
Grid to sereen_ _ - _ . ______ XX | X
Plate tosereen____________________________________ XX |
Filament to suppressor__ . _____._ . . ... _________ e X
Filament to eathode_ . ___________________________ e XL
Gridtoplate. - _ . ____________________ . _____ S PRI U . 4

P DA D

Note. Multisection tubes must be tested fer shorts by individual sections. Data in the shorts test
chart above apply to the elements «f the sections of these tubes.

16



(6)

If the tube passes the shorts test, proceed as stated below.

d. Selection of Range.

(1)

(2)

Turn the FUNCTION SWITCH from the SHORTS side
to one of the five RANGES indicated in the test data book
under the column headed RANGE.

This operation automatically adjusts the sensitivity of the
meter circuit to the proper level for the tube being tested.

e. Operating Push Buttons.
Caution: When rectifier tubes are tested, do not press push button
3—MUT. COND.

(1)

(2)

Press the test push button that is indicated in the PRESS

column of the test data book. The push buttons are identi-

fied on the panel as follows:

1—LINE ADJ. (line adjust test button)

2—DIODE (diode test button)

3—MUT. COND. (mutual conductance test button)

4—GAS-1 (first gas test button)

5—GAS-2 (second gas test button)

6—O0Z4 (test button for cold cathode rectifiers such as
type OZ4)

T—RECT (standard rectifier test button)

8—METER REV. (meter reversing button)

Refer to the column headed Notations for special informa-

tion pertaining to specific tube types.

Note. When voltage regulator tubes, thyratrons, tuning eye tubes,
and other special types are tested, the choice of the push button varies
with the tube that is tested. Refer always to the data book to insure
the use of the correct push button.

(3) When the proper test button is depressed, the meter indi-

cates the condition of the tube.

f- Meter Reading.
(1) The meter scale is calibrated in divisions from 0 to 120.
(2) When the proper test button is depressed, the meter gives

the condition of the tube under test as a numerical value.

(3) Compare the numerical value of the meter reading with the

minimum acceptable value listed in the test data book under
the heading Min. Value.

(4) If the numerical value of the meter reading is less than the

listed minimum value, the tube is not suitable for use in
military equipment and must be replaced.
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(5) To convert the numerical value of the meter reading to
mutual conductance in micromhos use the following table:

Corresponding value in micromhos
Meter reading
Range B Range C | Range D | Range E
0 e e 0 0 0 0
10 e _ 250 500 1250 2500
20 e 500 1000 2500 5000
30 . 750 1500 3750 7500
40 . 1000 2000 5000 10000
B0 e 1250 2500 6250 12500
60 _ _ e~ 1500 3000 7500 15000
M0 . 1750 3500 8750 17500
80 e 2000 4000 10000 20000
90 . - 2250 4500 11250 22500
100 2500 5000 12500 25000
110 L. 2750 5500 13750 27500
120 . 3000 6000 15000 30000

g. Gas Test. Push button 4—GAS 1 and push button 5—GAS 2 are

used to test the gas content of amplifier tubes.

(1)
(&)

(3)
(%)

Turn the FUNCTION SWITCH to the position indicated
under the Range column in the test data book.

Push button 4—GAS 1 and hold it down while the BIAS dial
is adjusted until the pointer of the meter indicates 10 on the
scale.

Hold down push button 4—GAS 1 and press 5—GAS 2.

If the tube contains gas, the pointer of the meter will move
up the scale. If the pointer movement is not more than one
division of the scale, the gas content is satisfactory.

Note. The meter reading of some tubes, such as the type 45, cannot
be brought down to 10 by turning the BIAS dial. In such ecases, turn
the BIAS dial to 100. Test for gas and note whether the pointer
moves more than one division up the scale when push button 4—GAS 1

is held down and push button 5—GAS 2 is pressed. Allow tubes of the
heater type to warm up before testing for gas.

h. Noise Test. The shorts test circuit is used also when noise tests of
electron tubes are made. The noise test jacks, J108 and J104, are con-
nected to the antenna and ground posts, respectively, of a radio re-
ceiver. Tap the tube under test with the finger while the FUNCTION
SWITCH is turned from position 1 through position 5. Intermittent
disturbances which.are too brief to register on the neon lamp, will be
reproduced as static by the loudspeaker of the receiver.

i. Pilot Lamp Test. The receptacle located in the center of the large
7-pin socket is used to check pilot lamps. Set the filament selector
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switches on HR. Set the filament voltage switch to the proper voltage
for the lamp being tested. Insert the lamp in the receptacle and press
the center contact firmly against the button; then tilt the lamp until
the metal shell makes contact with the rim of the receptacle.

j. Special Tube Types.

(1) To test voltage regulator tubes, apply a voltage high enough
to ionize the gas and to cause the voltage regulator tube to
conduct. Refer to the tube test data book for the proper use
of the test buttons and for settings of the controls.

(2) To test thyratons, set the controls as indicated by the test data
book. Press the proper push button and adjust the BIAS
control dial until the tube strikes; this is indicated by a glow
between the elements and a sharp rise of the meter point. The
limits of the bias voltage between which the tubes will strike
are shown in the test data book. After the tube strikes, the
condition of the tube is read on the meter.

(3) To test the tuning eye tubes, apply suitable standard test
voltages to the control elements and note the effects on the
tuning eye. Refer to the test data book for proper choice of
test buttons and control settings.

k. Testing Subminiature Tubes.

(1) Subminiature tubes of the round type with short wire leads or
pins are tested in the TV-7/U with special socket X110. This
circular socket has eight numbered contacts (fig. 6).

(@) There are several basing arrangements used for these tubes
as illustrated by figure 7. Examine the tube; identify the
basing (fig. 7) and check the Notations column in the tube
test data book. Proceed as directed in (5) below. On sub-
miniature tube types with long leads, use adapter E104
asdirected in? (2) below. )

(6) The numbered leads or pins of the tubes are inserted in the
corresponding contacts of socket X110. If the leads are
long enough, grasp each lead about one-eighth inch from its
end with the tips of a pair of long-nosed pliers, and insert
the leads in the proper socket contacts.

(2) Subminiature tubes of the flat or inline-contact type with
pins or leads are tested in flat socket X109 (fig. 6). The tube
pins or leads must be inserted so that the dot on the base
of the tube is directly in line with the small molded dot on the
socket.

(3) Subminiature type tubes are identified in the test data book by
a star beside the type number. The applicable basing for
the various round types is indicated under the column headed
Notations. The basing designation letter refers to the dia-
grams shown in figure 7.
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Figure 6. Top view of sockets X109 (flat) and X110 (circular).

TM 5083-8

Figure 7. Basing diagrams for subminiature tubes (Letters A, B, C, D, E and F
identify basing for use with test data book.)

1. Adapters.

(1) Because of their special base design tube types 829-B and
832-A cannot be tested directly in Electron Tube Test Set
TV-7/U. Specially provided adapter E105 consists of a
special socket for these tubes and is mounted on an octal
base which permits testing these tubes in the standard
OCTAL socket of the test set.

(2) Adapter E104 permits the testing, in the OCTAL socket, of
subminiature tubes with long leads instead of pins. This
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adapter has a spring locking action which grips the leads
after insertion. Before the leads are inserted, be sure the
lock is released and is in the open position. The test pro-
cedures are outlined in paragraph 22k. The only differ-
ence in testing is that if the leads are long enough, they are
inserted in adapter E104 instead of into the subminiature
socket.

(8) Also furnished is a special adapter for testing the 2C39 type
tube in the OCTAL socket of the test set. ‘

m. Special Notes.

(1) Power line voltage varies in different localities and under
changing conditions of field operation. A survey has indi-
cated that the average voltage for the Continental United
States is about 117 volts; this does not mean that every lo-
cality maintains a constant voltage at that level.

(2) A used tube may test good, but will not work in a particular
type equipment; but when a new tube is substituted, the
equipment will operate correctly. In this case, check the
line voltage that is applied to the equipment. The used tube
that would not perform may not have received its specified
filament voltage because of a drop in line voltage. The new
tube performed because of its initial reserve capacity. The
used tube would have performed if it had received its speci-
fied filament voltage.

(3) Tube failure frequently occurs in a-c or d-c equipment
where the heaters or filaments of several tubes are connected
in series. Sometimes, even though the power line voltage is
normal, a series tube with abnormally high filament resist-
ance will rob its companion tube of its normal filament
voltage. The robbed tube apparently fails; but when tested
under specified conditions, the tube will test good.

(4) When 7-pin and 9-pin miniature tubes are tested, inspect
the base for bent pins before inserting the tube into the
test socket. If any of the pins are bent, insert the tube
into the proper pin straightener, either 7- or 9-pin as re-
quired, and press the tube firmly in place. The hardened
steel die in the pin straightener will straighten and aline
the pins so that the tube may be inserted into the test socket
without damage.

n. Precautions.
(1) Do not connect the TV-7/U into a d-¢ power supply line.
Be sure that the power line supplies 115 volts a-c at a fre-
quency between 50 and 1,000 cycles. :
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(2) Do not insert a tube into any of the test sockets without
first properly adjusting the controls.

(3) Do not attempt to test tubes without first checking for
shorted elements.

(4) Do not press the push button 3—MUT. COND. when testing
rectifier tubes. ’

(5) Do not fail to turn off the equipment, and return all leads
and adapters to their proper places after use.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

23. General

Electron Tube Test Set TV-7,/U ig designed for normal operation
through a temperature range from —40° F. to +125° F. The opera-
tion of the equipment may be difficult in regions where extreme cold,
heat, humidity and moisture, sand conditions, etc., prevail. In the
following paragraphs instructions are given for minimizing the ef-
fects of these unusual operating conditions.

24. Operation in Arctic Climates

Subzero temperatures and climatic conditions associated with cold
weather may affect the efficient operation of the equipment.

a. Handle the equipment carefully.

b. Keep the equipment in a warm and dry spot. If the equipment
iz not located in a heated inclosure, construct an insulated box for the
tester. Since a stand-by heater is not provided, keep the power switch
of the tester turned on. Remember not to overload the power unit
to which the equipment is connected.

c. In order to reach peak efliciency, mercury vapor rectifier tube,
type 83, requires more time to warm up than other electron tubes.
This is particularly true for operation at excessively low temperatures.
Allow the test set to warm up for 10 to 15 minutes. The length of
warm up time depends on the temperature of the surrounding air.
This will prevent damage due to voltage surge through a cold tube.

d. When equipment that has been exposed to cold is brought into a
warm room, moisture will form on it and continue to do so until room
temperature is reached. This condition also arises when equipment
warms up during the day after exposure during a cold night. Dry
the equipment thoroughly when room temperature is reached.

e. Keep the watertight cover of the test set closed at all times when
the equipment is not in operation. This will prevent accumulation of
moisture within the equipment due to sweating,.
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25. Operation in Tropical Climates

When operated in tropical climates, electronic test equipment can
be set up in tents, huts or, when necessary, in underground dugouts.
When the equipment is installed below ground, when it is set up in
swampy areas, or when it is set up in the tropics, moisture conditions
are more acute. Ventilation usually is very poor, and the high rela-
tive humidity causes condensation of moisture on the equipment when-
ever the temperature of the equipment is lower than the temperature
of the ambient air. To minimize this condition keep the watertight
cover of Electron Tube Test Set TV-7/U closed except when the
tube tester is in use.

26. Operation in Desert Climates

Conditions similar to those in tropical climates often prevail in
desert areas. The main problem in such areas, however, is the large
amount of sand and fine dust which may enter the equipment. Take
every precaution to keep the building in which the equipment is op-
erated as dustproof as possible. Keep the watertight cover of Electron
Tube Test Set TV-7/U closed except when the equipment is in use. Be
careful to keep the equipment as clean and free from dust and grit as
possible. Make frequent preventive maintenance checks as outlined
in chapter 3.
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CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. PREVENTIVE MAINTENANCE SERVICES

27. Tools and Equipment

No special tools or equipment are supplied or issued for Electron
Tube Test Set TV-7/U. Noneare required for organizational mainte-
nance. Only the usual tools, such as screwdrivers and pliers, gen-
erally available to maintenance personnel, are required. They are
supplied in Tool Equipment TE-41.

28. Definition of Preventive Maintenance

Preventive maintenance is work performed on the equipment when
the equipment is not in use to keep it in good working order so that
break-downs and needless interruptions in service will be kept to a
minimum. Preventive maintenance differs from trouble shooting and
repair. Its aim is to prevent certain troubles from occurring. See
AR 750-5.

29. General Preventive Maintenance Techniques

a. Use number 0000 sandpaper to remove corrosion.

b. Usea clean, dry, lint-free cloth or a dry brush for cleaning.

(1) If necessary, moisten the cloth or brush with Solvent, Dry
Cleaning (SD) ; then wipe the parts dry with a cloth. Do
not use cleaning solvent (SD) for electrical contacts.

(2) Clean electrical contacts with a cloth moistened with carbon
tetrachloride; then wipe them dry with a dry cloth.

c. If available, use dry compressed air at a line bressure not exceed-
ing 60 pounds per square inch to remove dust from inaccessible places;
be careful however, not to cause any mechanical damage to the equip-
ment from the air blast.

Caution: Repeated contact of carbon tetrachloride with the skin
or prolonged breathing of the fumes is dangerous. Make sure ade-
quate ventilation is provided.
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30. Use of Preventive Maintenance Forms
(figs.8and 9)

a. The information in paragraphs 29, 31, 32, 33, and 34 is presented
as a guide to the individual making an inspection of equipment in
accordance with instructions on DA AGO Forms 11-238 and 11-239.
The decision as to which items on the forms are applicable to this
equipment is a tactical decision to be made in the case of first echelon
maintenance by the communication officer/chief or his designated rep-
resentative, and in the case of second and third echelon maintenance,
by the individual making the inspection. Instructions for the use
of each form appear on the reverse side of the form.

b. Specific preventive maintenance procedures applicable to the TV-
7/U are outlined in paragraph 32 and should be referred to before
completing forms DA AGO 11-238 and 11-239,

31. Performing Preventive Maintenance

The electrical components of Electron Tube Test Set TV-7/U re-
quire routine preventive maintenance to keep the instrument operat-
ing at peak efficiency. Hit-and-miss methods are not satisfactory.
For this reason, only authorized preventive maintenance should be
practiced, and the instructions given here must be used by personnel
assigned to such duties.

Caution: Do not tighten screws, nuts, and bolts beyond the pressure
for which they are designed. Overtightening will result in bent,
broken, and damaged parts and stripped threads.

a. Perform all work when the instrument is disconnected from
the power line.

b. Check to see if any component is overheating. If a component,
other than a tube, becomes so hot that it cannot be touched, its tem-
perature is too high and the cause must be established.

¢. Visual inspection is the most important operation in preventive
maintenance because it gives the first indication that repairs or ad-
justments are required. A careful observer will not overlook minor
signs of trouble since valuable time and effort can be saved if such
trouble is corrected before a major break-down occurs. A main-
tenance man must be thoroughly familiar with the normal operations
of the instrument. It will enable him to recognize signs of a defective
instrument.

(1) Carefully examine all parts of the equipment ; note the state
of cleanliness and the placement of wires. Signs of over-
heating are indicated by discoloration of the affected part.
Note the general condition of resistors, capacitors, switches,
and wiring.

(2) Look for loose or broken conmnections, loose mountings or
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26

OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUXICAT/ON, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: Ses other sids

EQUIPMENT NOMENCLATURE EQUEPMENT SERIAL NO.
ELECTRON TUBE TEST SET Tv-7/U
LEGEND POR MARXING CONDITIONS: Satiffactory; X Adjustment, repair or replacemeat required; (I) Defect corrected.
NOTE: Strike out items sot applicsble. .
DALY
ONDIT 10K,
N0 1TER o CONDITION
Bnenann
1} COMPLETENESS AND GENERAL CONDITION OF EQUIPHENT (rocelver, transmitter, carrying cexes, wirs and cable,
microphonea, tubes, spare parts, technical manvsle and accessories). PAR. 320
© '
LOCATION AND INSTALLATION SUITABLE FOR NORMAL GPERAT{ON.
PAR.IQ
3| CLEAN DIRT AND MOISTURE FROM ANTEWNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES,
CARRYING BAGS, COMPONENT PAMELS.
@ INSPECT SEATING OF READILY ACCESS1BLE "PLUCK-OUT™ ITEWST TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
YIBRATORS, PLUG=IN COILS AND RESISTORS. PAR. 31¢ (4)
5 JMSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOGSEAESS, WORK OR CHIPPED GEARS, WESALIGNMENT, POSITIVE
PAR.32¢C (3)
b
CHECK FOR WORMAL OPERAT ION.
. PAR. 38
VEEKLY
2 ]
N, ITEM 230 ITEN o2
& 23
7 13
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK
MOUNTS, SKOCK MQUNTS, ANTENNA WOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC-
] LINES, ‘WAVE GUIDES, AND CABLE CONNECTIONS. TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.
PAR,320(1)
a L
INSPECT CASES, WOUNTINGS, ANTENNAS, TOWERS, ANO EXPOSED CLEAW AIR FILTERS, BRASS NAME PLATES, DIAL A
METAL SURFACES, FOR RUST, CORRO310N, ASD MDISTURE. .hw,s’ ,,E:'['L ASSEMBLIES, £ PLATES, DIAL AND METER
PaR.31C(2)
D 15
INSPECT CORD, CAILE, WIRC, AUD SHOCK MOUNTS FOR cms.
BREAKS, FRAYING, DETERIORAT 10N, KIKKS, ARD STR INSPECT METERS FOR DAMAGED GLASS AND CASES.
PAR 32c(4)
10 0
INSPECT ANTENNA FOR ECCENTRICITIES, GDRROSION, LOOSE FIT, =1 INSPECT SHELTERS AND COVERS FOR A -
OHMAGED THSOLATORS AND BEFLECTORGS, ook, ELTERS AND COVERS FOR ADEQUACY OF WEATHER
PAR. 33 AND 34
n 17
INSPECT CANVAS |TEN5, LEATHER, AND CABLING FOR MILDEW,
TEARS, AND PRAYY CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENS1ON.
@ TNSPECT FOR LOOSEMESS OF ACCESSIBLE ITEMS: SWITCHES, 18
KNDBS, JACKS, CONKECTORS, ELECTRICAL TRANSFORMERS, POWER-
STATS, RELAYS, SELSYNS, WOTORS, BLOWERS, CAPACITORS, GEN~ o CoveRs FOR CRACKS, LEAKS, DAWAGED
ERATORS, AND PILOT LIGHY ASSEWBLIES. * -
N PAR, 32¢(3),32¢(7)

19 IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, TNDICATE ACTION TAKEN FOR CORRECTION.
DA ;‘2" 51 11-238 REPLACES DA AGO FORM %19, 1 DEC 50, WHICH 1S OBSOLETE.

TM5083-28

Figure 8. DA AGO Form 11-238.

broken parts, and cut, frayed, or peeling insulation of wires.

(8) Examine all recesses for accumulation of dust or dirt,

(4)

especially between connecting terminals. Keep parts, con-
nections, and terminals free of dirt and corrosion. In trop-
ical and high humidity locations, look for fungus growth
and mildew.

See that all tubes are seated properly in their sockets. Check
the tightness of all mounting screws and nuts. After a
loose connection is tightened, varnish should be applied with
a small brush to moistureproof and fungiproof it.



SECOND AND THiIRD

ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

IMEIRUCTIQNS: Sco other_side

EQUIPMENT NONENC LATURE
ELECTRON TUBE TEST SET Ty-7/U

I £QUIPHENT SERIAL RO,

LEGEND POR MARKING CONDITIONS: V' Satisfactory; X
M

0TB: _ Strike aut

Adjusimest, repair or replacament required;
i

tems not spplicable.
] Eo.

(@® Detect corrected.

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK
MOUNTS, SHOCK WOUNTS, ANTENNA WOUNTS, COAXIAL TRANSMISSION
LINES, WAYE GUIOES,- AND CABLE CONNECTIONS,

PAR. 320 (1)

o) 1TEM 23 iTEM 2
| 23 i
19
f CONPLETENESS AND GENERAL CONDITION OF EQUIPMENT Crecwlver, ELECTROM TUBES ~ §NSPECT FOR LOUSE ENVELOPES, CAP CONNEC-
tranemitter, carrping cases, wire and cable, microphorsa, TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSION;
ubes, spare perts, technical wenusls end accessories), CLEAR OUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER
PAR.320 TYPE TUBES,
20 ]
N F
LOCATION AND INSTALLATION SUITABILE FOR NORMAL OPERATION. i ComRes fop UTTOUTS FOR LOOSE PARTS, DIRT, MISALIGWMENT
PAR. IO

3 £ s =
CLEAN DIRT AND NOISTURE FROM ANTENNA, WICROPHOWE, WEADSETS,

CHESTSETS, KEYS, UACKS, PLUSS, TELEPRONES, CARRYING DAGS, INSPECT FIXSD CAPACITORS FOR LEAKS, BULGES, AND OISCOLORA~
COMPONERT PANE LS. Tion.

Q N . R 22| INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR (00SE
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT® ITEMS: WOUNT INGS3 BURNED, PITTED, CORROOED CONTACTS; MISALIGRMENT
TUBES, LAMPS, CRYSTALS, FUSES, CONMECTORS, VIBRATORS, OF CONTACTS AND SPRINGS] IMSUFFICIENT SPRING TENSION; BINO~
PLUG=IN COTLS AWD RES ISTORS. PAR. 46, 47, 48 IXG OF PLUNGERS AND HINGE PARTS.

5 23.

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, NSPECT VARIABLE CAPACITORS FOR, DIAT, MOISTURE, MISALIGH~
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. MEKT OF PLATES, AND LOOSE MOUNT INGS.,
0 24
INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS,
CHECK FOR NORMAL OPERATION, CHIPPING, BLISTERING, DISCOLORAT |ON AND WO!STURE.
PAR. 38
) 25

INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS
FOR CORRDS 104, DIRT ANO LOOSE COWTACTS.

INSPECT CASES, MOUNTINGS, ANTENNKAS, TOWERS, AND EXPOSEQ
NETAL SURFACES, FOR RUST, CORROSION, AND MOISTURE.

PAR.31C(2)

CLEAN ARD TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,
RELAY CASES, AND INTERIORS OF CHASSIS ANO CABINETS NOT

READTLY ACCESSIOLE. PAR.32¢(3)

DA B E11-239

E ] 21
INSPECT CORD, CABLE, WIRE, AND SHOCK NOUNTS FOR CUTS, INSPECT TERMINAL BLOCKS FOR LOOSE CONNECTIONS, CRACKS
BREAXS, FRAYING, DETERIORATION, KINKS, AKG STRAIN. AND BREAKS.

PAR.32¢ (4)

10 28
INSPECT ANTENKA FOR ECCENTRICITIES, CORROSION, LOOSE FIY,

DAMAGED INSULATORS, AND REFLLCY oR. CHECK SETTINGS OF ADJUSTABLE RELAYS.

oy - 29
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR M1LDEW, LUBRACATE EQUIPHENT 1N ACCORDANCE WITH APPLICABLE
TEARS, AND FRAYING, DEPARTMENT OF THE ARMY LUBRICATION ORDER,

[12)  INSPECT FOR LGOSENESS OF ACCESSISLE ITEMS: SWITCHES, KNOSS, 30
JACKS, CONNECTORS, ELECTRICAL TRAXSFORMERS, POWERSTATS, INSPECT GENERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR,
REUYS, SELSTHS, MITORS, BLONERS, CAFACITORS, GENERATORS, SPRING TENSION, ARCING, AND FITTING OF couﬁunrm.us" WEAR,
AND PILOT LIGHT ASSEMBLIES. PAR.32¢(3),38¢(7)

3 31
INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, CLEAN AND TIGHTEN CONNECTTONS AND MOUNT INGS FOR TRANSFORMERS,
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DARAGED CASES. CHOKES, POTENTIONETERS, AND RHEQSTATS.,

w 52
CLEAN AIR FILTERS, BRASS NAME PLATES DIAL AND NETER INSPECT TRANSFORMERS, CHOKES, POTENT[OMETERS, AND
WINOONS, JEWEL ASSEMBLIES, RHEQSTATS FOR OVERHEATING AND OIL-LEAKAGE.

15 33
INSPECT METERS FOR DANAGED GLASS AND CASES, BEFORE SHIPPING OR STORING ~ REMOVE BATTERIES,

o 2
INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHODE RAY TUBES FOR BURNT SCREEN S POTS.

PAR,33 AND 34

17 35
CHECK AWTENNA GUY WIRES FOR LOOSENESS AWD PROPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.

8 P | wnseect For LEaxinG waTERPROOF GASKETS, WoRN OR 100SE PARTS.
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED ' .
GASKETS, DIRT ANO GREASE. D}

MOISTURE AND FUNG(PROOF, PAR. 33¢C

38( 1F DEFICIENCIES NOTED ARE NOT GORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECT 10N,

REPLACES DA AGO FORM 819, 1 DEC 50, WHICH 1S OBSOLETE. [ER—

TM5083-29

Figure9. DA AGO Form 11-239.
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32. Preventive Maintenance Checklist

The following preventive maintenance operations are performed
by organizational personnel at the intervals indicated, unless these
intervals are reduced by the local commander. The checklist is a
summary of the preventive maintenance operations to be performed
on Electron Tube Test Set TV-7/U. For best performance of the in-
strument, follow the procedure outlined in the checklist as frequently
as it is required. Preventive maintenance is applied in accordance
with the techniques explained in paragraphs 29 and 31. Do not use
gasoline as a cleaning fluid; do not smoke near inflammable liquids.

a. Daily.

(1) Clean the external surfaces of the case.

(2) Clean the front panel.

(8) Check the operation of the PILOT light.

(4) Check for proper line voltage adjustment (par. 21d).

b. Monthly.

Caution: Disconnect the equipment from the power source before
performing the following operations. Upon completion, reconnect
power and check for satisfactory operation.

(1) Remove the tube tester from its case and clean the interior
of the case.

(2) Clean all components accessible without removal.

(8) Clean dust, sand, etc., from inaccessible places with an air
hose or blower to prevent mechanical damage to switch
contacts, etc.

(4) Visually inspect all parts for mechanical damage, charring
of resistors, broken or loose connections, and frayed or broken
isulation.

(5) Operate the equipment and check for overheating of the
transformer or resistors.

(6) Inspect tube sockets, especially test sockets, for worn or
broken contacts. '

c. Semiannually.

(1) Check the 83 and 5Y3GT rectifier tubes and replace them
if necessary.

(2) Check terminals of electrolytic capacitor C103 for corrosion.

(3) Check rotary and push button switches for dirt, corrosion,
loose contacts, and unsatisfactory mechanical action.

(4) Check wires, cords, and cables for cracked, cut, and frayed
insulation.

(5) Check terminal boards for dirt and loose connections.

(6) Check all visible terminals and connections for loose con-
nections or corrosion.
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(7) Check controls R126, R127, and R129 for unsatisfactory elec-
trical and mechanical operation.

(8) Check moistureproofing and fungiproofing coatings for
breaks. Retouch them with a brush if necessary.

(9) Check finish for scratches and bare spots. Retouch if it is
necessary.

Section Il. WEATHERPROOFING AND PAINTING
33. Weatherproofing

a. General. Signal Corps equipment, when operated under severe
climatic conditions such as prevail in tropical, arctic, and desert re-
gions, requires special treatment and maintenance. Fungus growth,
insects, dust, corrosion, salt spray, excessive moisture, and extreme
temperatures are harmful to most materials.

b. Tropical Maintenance. A special moistureproofing and fungi-
proofing treatment has been devised which, if properly applied, pro-
vides a reasonable degree of protection. This treatment is explained
fully in TB SIG 13 and TB SIG 72.

¢. Winter Maintenance. Special precautions necessary to prevent
poor performance or total operational failure of equipment in ex-
tremely low temperatures are explained fully in TB SIG 66 and TB
SIG 219.

d. Desert Maintenance. Special precautions necessary to prevent
failure in areas subject to extremely high temperatures, low humidity,
and excessive sand or dust are explained fully in TB SIG 75.

e. Protection Against Moisture. Electron Tube Test Set TV-7,/U
is housed in a watertight combination case. Keep the cover tightly
closed when the equipment is not in use. This is the best possible
precaution against moisture or foreign matter entering the equipment,.

34. Rustproofing and Painting

a. Whenever the finish on the case and cover has been scarred or
damaged badly, touch up the bared surface to prevent rust and cor-
rosion. Clean the scarred surface down to the bare metal. Use No.
000 sandpaper to obtain a bright smooth finish. For severe rust, use
solvent, dry cleaning (SD), to soften the rust and then use sandpaper
to remove the rust.

Caution: Do not use steel wool or emery cloth instead of sandpaper.
Minute particles of conducting material may enter the equipment and
cause shorting or grounding of circuits.

b. When a touch-up job is necessary, apply paint with a small brush.
Remove dirt and corrosion from the case by cleaning corroded metal
with solvent (SD). In severe cases it may be necessary to use solvent
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(SD) to soften the corrosion; then use sandpaper to complete the
preparation for painting. Paint used will be authorized and con-
sistent with existing regulations.

Section Ill. TROUBLESHOOTING AT ORGANIZATIONAL
MAINTENANCE LEVEL

35. General

The troubleshooting and the repair work that can be performed at
the organization maintenance level (operators and repairmen) is
limited necessarily in scope by the tools, test equipment, replaceable
parts used, and by the existing tactical situation. Accordingly,
troubleshooting is based on the performance of the equipment, the
use of the senses, continuity checks, and tube testing in determining
such troubles as burned-out tubes and damaged test leads.

a. The following tools and test equipment are required for effective
- troubleshooting.

Tools and test equipment Sig C stock No.
Muitimeter T8-297/U (TM 11-5500) - _ _ oo __ 3F4325-297
Electron-Tube Test Set TV-7/U_ ______ . __ o __________ 3F3952-3
Tool Equipment TE~-41_____ . _____ _________ . __i______ 6R38041

b. The paragraphs which follow in this section help to determine
which circuits are at fault, and to localize the fault to an item such
as a tube or fuse lamp.

36. Visual Inspection

a. Failure of the TV-7/U may be caused by one or more of the
following faults:

(1) Incorrect voltage from power supply.
(2) Worn, broken, or disconnected line plug.
(3) Burned-out FUSE lamp (E103).

(4) Defective PILOT lamp (E102).

(5) Defective neon lamp (E101).

(6) Defective tube (V101 or V102).

(7) Defective tube leads.

b. When failure is encountered and when the cause is not immedi-
ately apparent, check as many of the above items as is practicable
before a detailed examination of the component parts of the equip-
ment is started. Obtain detailed information from the operator of
the equipment regarding the performance of the equipment at the time
trouble occurred.
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¢. Visually inspect the equipment for mechanical damage which
might have caused failure.

37. Troubleshooting With the Use of Equipment Performance
Checklist

a. General. The equipment performance checklist (par. 38) will
help the operator to locate trouble in the equipment. The list gives
the item to be checked, the conditions under which the item is checked,
the normal indications and tolerance of correct operation, and cor-
rective measures the operator can take. 7o use this list, follow the
items in numerical sequence.

b. Action or Condition. For some items, the information given in
the Action or condition column consists of various switch and control
settings and the conditions under which the item is checked. For
other items the information given represents an action that must be
taken to check the normal indications of the equipment given in the
Normal indications column.

¢. Normal Indications. 'The normal indications listed include the
visible signs that the operator must perceive when he checks the items.
If the indications are not normal, the operator must apply the recom-
mended corrective measures.

d. Corrective Measures. The corrective measures listed are those
the operator can take without returning the equipment for repairs.
If the set is completely inoperative or if the recommended corrective
measures do not yield results, troubleshooting is necessary.
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8 i 38. Equipment Performance Checklist

I&e;x.l Item Action or condition Normal indications Corrective measures
1| Linecord____._______| Insert line cord plug into socket of | __ . __° _________________
' a-c source. .

2 { POWER-ON-OFF.___| Set to ON position__ _ _.__________._ PILOT lamp lights____________ Check for defective line cord or
plug, defective FUSE lamp,
defective lamp in PILOT indi-
cator. .

3  Meter___.______ |l .. Pointer stays on zero__ . _______ Check for defective type 83 tube.

4 | Line test__________ _-I Press push button 1—LINE ADJ. | Meter pointer should adjust to | Check for low line voltage at
Rotate LINE ADJUST control. LINE TEST mark at mid- power source.

scale. :

5| Neonlamp_ _________ Set selectors at AP 0-0022. Rotate | The neon lamp should glow on | Lamp must be seated tightly in
FUNCTION SWITCH through positions 2 and 3. its socket. Replace lamp.
positions 1, 2, 3, 4, and 5. ’ . :

6 | Plate voltage_ _ ______ Set the selectors at HS 5-3460. | Test meter should indicate a | Test or replace type 83 tube V101.
Connect a multimeter or volt- plate voltage of approxi- | Refer to paragraphs 58 and 60.
meter at the OCTAL test socket mately 150 volts de.
between contacts 3 and 6. Press

. push button 3—MUT. CON.
7 | Screen voltage_ ______ Set selectors at HS 5-3460. Con- | Test meter should indicate a

nect a multimeter or voltmeter at
the OCTAL test socket between
contacts 4 and 6. Press push
button 3—MUT. COND.

screen voltage of approxi-
mately 130 volts dec.

Test or replace type 5Y3GT tube
V102. ' :
Refer to paragraphs 58 and 60.




£e

Bias voltage . ________

Signal voltage

Set selectors at HS 5-3460. Con-
nect a multimeter or voltmeter
between contacts 5 and 6 of the
OCTAL test socket. Set BIAS
dial at 100.

Set selectors at HS 5-3460. Con-
nect a multimeter or voltmeter
between contacts 5 and 6 of the
OCTAL test socket. Set BIAS
dial at 0. Set FUNCTION
SWITCH at B, C, D, and E in
rotation.

Test meter should indicate a | Refer to paragraphs 58 and 60.

bias voltage of 40 volts de.

Test meter should indicate 5
volts ac at B and C, 1 volt
ac at D, and % volt ac at E.

|

Refer to paragraph 58.




CHAPTER 4

THEORY

39. Basic Tube Tester Requirements -

a. Electron tubes supplied to the Armed Forces are in nearly
all cases procured under either JAN specifications or other military
specifications, which impose rigid controls on the processes of manu-
facturing, handling, and transportation to insure delivery of. the
highest possible quality tubes to the Services. It is necessary, how-
ever, 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. Electron Tube Test Set TV-7/U employs
the dynamic mutual conductance test method. The mutual conduct-
ance of the tube under test is indicated on the meter scale in terms of
arbitrary units from 0 to 120,

Note. The terms, mutual conductance and transconductance, are used inter-
changeably. 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-
duces it. Values of mutual conductance are expressed in micromhos. The
symbol G,, is used to represent mutual conductance or transconductance in
various Imathematical representations of tube characteristics and their
relationship.

b. In addition to the mutual conductance test, it is essential that
the test set provide adequate means of testing for shorted elements
and excessive gas content. In the case of tubes of the diode type, a
straight emission test must be used. Some means of adjusting the
voltage input to the test set must be provided to maintain the proper
test potentials at all elements under varying conditions of voltage.

40. Basic Theory of Mutual Conductance Test

a. Examine first the simple full-wave rectifier circuit shown in
figure 10. The two power transformer secondary windings have their
inner ends connected to a d-c milliammeter. A center-tapped re-
asistor Ry is shunted across the milliammeter. The load, resistance Ry,
1s connected between the center tap of the transformer and the rectifier
filament as in any other full-wave rectifier circuit. When rectifier
plate 2 is positive, electron flow is through the upper half of Ry, and
the meter tends to deflect in one direction. When plate 1 is positive,
electron flow is through the lower half of Ry, and the meter tends to
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deflect in the opposite direction. With the load resistance fixed and
equal forces acting on the meter in both cases, the pointer of the
meter indicates zero. It cannot follow the variations at the rate of
the power line frequency because of the inertia of the movement.

000

PLATE 2

PLATE |

™ 5083-9
Figure 10. Rectifier diagram.

b. If the tube to be tested is substituted for the fixed load resistance
and a fixed bias £ is applied to the tube (fig. 11), the meter will still
read zero because the tube under steady-state conditions acts like a
fixed resistance.

¢. If, in addition to the d-c bias, an a-c potential is applied to the
grid of the tube under test, the circuit becomes equivalent to the one

™ 5083-10
Figure 11. Basic mutual conductance circuit.

that is employed for quality and mutual conductance tests in Elec-
tron Tube Test Set TV-7/U. When the a-c potential swings the grid
positive, the plate current of the tube is increased, the plate-cathode
resistance is lowered, more current flows through Ry, and the deflect-
ing force on the pointer of the meter is greater than before the a-c
potential was applied. When the grid swings negative on the other
half-cycle, the resistance of the tube under test is increased and the
deflecting force on the pointer of the meter is smaller. With unbal-
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anced currents on adjacent half-cycles and consequent unequal forces
- applied to the pointer of the meter, the deflection of the meter becomes
proportional to the difference in currents. Since this difference is
created by the difference of a-c potential applied to the grid, the meter
indicates the plate-current changes produced by the applied grid volt-
age change; or in other words, the deflection of the meter gives a
measure of the mutual conductance of the tube under test.

41. Block Diagram

The block diagram (fig. 12) illustrates the several major circuit
sections of the equipment and their relation to each other. Voltage
from a 115-volt a-c power source is reduced and standarized by the
operation of the line adjust circuit. For line voltage adjustments
depress push button 1—LINE ADJ. Voltage is applied to the meter
circuit through metallic rectifier CR101. When the meter pointer
comes to rest on the mark of the scale labeled LINE TEST, the volt-
ages for the test circuits are standardized. The power supply circuit
consists essentially of transformer T101 and rectifier tubes V101 and
V102. It provides d-c voltages for the tubes under test and also a-¢
signal voltages for the mutual conductance tests. Voltage is applied
to the filament or heater of the tube under test through switch S108
and through the selector switches. The push button switch assembly
S110 provides a selection of various combinations of plate, screen, bias,
and signal voltages that are required for the testing of the different
types of tubes. Proper selection of these voltages is made through the
setting of the selector switches before the voltages are applied to the
tube under test. The selector switches determine the test socket termi-
nals to which the various test voltages are applied. The FUNCTION
SWITCH serves a dual purpose: when shorts tests are made, the
settings of the FUNCTION SWITCH permit the application of an
~ a-c voltage to the different elements of the tube under test. When the
FUNCTION SWITCH is set to the RANGE position, the sensitivity
of the meter and the magnitude of the signal voltage are controlled.
The tube data book gives the correct setting for the proper range for
the tube under test. Meter M101 indicates the condition of the tube
under test.

42. Circuit Analysis

a. Power Supply Circuit (fig. 13).

(1) The primary of power transformer T101 is supplied from a
voltage source of 115 volts plus or minus 10 percent and a
frequency of 50 to 1,000 cps through the POWER ON-OFF
switeh (S111), the LINE A])JUST control (R126), and the
FUSE lamp (E103). The LINE ADJUST control, operated
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Figure 12. FRlectron Tube Test Scet TV-7/U, block diagram.

in conjunction with the line test circuit, regulates the voltage
across the primary of T101 at 93 volts.

Secondary No. 7 of power transformer T101 consists of a
multitapped winding designed to supply the various filament
or heater voltages for the tubes under test. Voltages shown
on figure 14 are measured under load. No-load voltages
will be somewhat higher. For example, no-load voltage
measured from point 19 to point 37 will be approximately
121 volts with 93 volts on the primary. Secondary No. 7
also supplies voltage for rectifier emission tests.

Secondaries No. 1 and No. 2 supply approximately 154 volts
ac to the plates of the type 83 tube (V101) which supplies
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plate voltage to the tube under test.
tapped at 18 volts to supply voltage for diode emission tests.
(4) Secondary No. 6, a center-tapped 5-volt winding, supplies
filament voltage for type 83 rectifier tube V101.
(5) Secondary No. 3 supplies the signal voltage for mutual con-

ductance tests, 5 volts ac.

0000,
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°° @
© -]
% 3
°°
0000 \\
508 .
ILAMENT
VOLTAGE
TO CATHODE
LAMP
\ 4 % FILAMENT
™ 5083-12

Simplified power supply circuit.

Secondary No. 2 is

A voltage divider network across

this winding also provides signal voltages of 1 volt and .5

volt.
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(6) Secondary No. 4, 330 volts center tapped, supplies the plates
of the screen voltage rectifier (V102), a type 5Y3GT tube.
A voltage divider system consisting of the BIAS control R129
and adjustable resistor R130 across the output of this rectifier
provides bias voltage for mutual conductance tests and screen
voltages for the tubes to be tested. ;

(7) Secondary No. 5, 5 volts center tapped, supplies the filament
of type 5Y3GT tube V102.
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1
]
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UNLESS OTHERWISE SHOWN RESISTORS
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TM5083-13

Figure 14. Simplified line voltage test circuit,

b. Line Voltage Test Circuit (fig. 14).

(1) Press the 1—LINE ADJ. push button to connect the meter
to the rectifier bridge system which is made up of copper
oxide rectifier CR101 and resistors R123 and R125. The a-c
voltage obtained from points 19 and 387 of the power trans-
former is applied to the bridge network through resistor

 Rl24 V

(2) Resistor R124 is of such value that 121 volts rms (root mean .
square) obtained from terminal 19 to terminal 37 of the power
transformer cause meter M101 to read at LINE TEST.

(8) The power transformer is so designed that if 93 volts a-c rms

_are applied to the primary winding, 121 volts a-¢ rms are
induced across the total secondary No. 7 winding or across
points 19 and 37,

(4) Keep the I—LINE ADJ. push button pressed down and turn
the LINE ADJUST control (R126) until the pointer of the
meter is exactly over the LINE TEST mark, and a standard
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~

voltage of 93 volts rms will be established across the primary
winding of the transformer.
c. Shorts Test Circuit (fig. 15).

(1) Secondary No. 2 of T101 applies an a-c potential of approxi-
mately 154 volts rms to voltage divider resistors R108 and
R107. A voltage of approximately 93 volts rms is developed
across R107. This voltage is applied to the elements of the
tube under test through capacitor C102 and neon short test
lamp E101 which is shunted by resistor R109.

TO ELEMENTS OF TUBE

TEST SWITCH 10l
70 TERMiNAL 13 THROUGH SHORT TEST sWiTc Son
OF POWER TRANSF \

- 1

L 4

1 J104

1

! e

: > Ri09

330K
I < ' @ €101
&Y neow

154V AC LAMP

'

]

1 RIOT

) 47K

}

b 30 T
< . * €©)

™ 5083-14
Figure 15. Simplificd shoris and noise test circuit. :

(2) The selectors are set correctly for the particular tube. When
FUNCTION SWITCH S109 is turned from position 1
through position 5, the various elements of the tube under
test are connected between neon lamp E101 and capacitor
C102. Any shorted portion between the elements will com-
plete the circuit through capacitor C102 to neon lamp E102
and will cause the neon lamp E101 to glow.

d. Noise Test Circuit. 'The shorts test circuit (fig. 15) also may be
used for making a noise test of electron tubes. Connect the NOISE
test jacks J103 and J104 to the antenna and ground posts of a radio
receiver. Turn FUNCTION SWITCH S109 from position 1 through
position 5; tap the tube under test with a finger or with the eraser -
end of a pencil. Intermittent disturbances between the electrodes that
are too brief to register on the neon lamp establish a momentary short,
permit the alternating voltage from the power supply to be applied
to the neon lamp, and cause a brief oscillation. This oscillation is
reproduced by the loudspeaker or headphones as an audible signal
similar to static.
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e. Rectifier Test Circuit (fig. 16). Rectifier tubes and diode de-
tector tubes can be tested only for emission. The test circuit is quite
“simple: Press push button 7—RECT; an a-¢ potential of 35 volts is
applied between the cathode and plate of the tube under test through
resistor R106 and meter M101 and is rectified by the tube under test.
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 pulsating current
to flow through the meter. The current indicated by the meter is
proportional to the electron emission of the tube. The deflection of

7
RECT.
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150 f 1
10 TERM.34 ON T
POWER TRANSF |
|
(I TUBE
1 UNDER
35V AC TESY
|
|
|
TO TERM. 19 ON H
POWER TRANSF i

<

®

T™M 5083-15
Figure 16. Simplificd rectifier test circuit.

the meter is a measure of the efficiency of electron emission of the
tube. The tube test data book lists the minimum meter readings for
the various tube types. If the deflection of the meter is below this
value, tubes should be rejected. IPress push button 6—0Z4; a circuit
similar to figure 16 is set up, but a higher voltage is applied (330
volts ac) to test rectifiers of the cold cathode type such as the OZ4.
Press push button 2—DIODE; a circuit similar to figure 16 is set up.
Only a lower voltage (20 volts ac) is used to protect the delicate
cathodes of diode detector type tubes such as the 6HS. -

f. Mutual Conductance Test Circuit (fig. 17). The mutual condue-
tance (G'») of an amplifier-type vacuum tube, also called the grid
plate transconductance, is an expression which represents the efficiency
of performance of a tube. It is defined as the change in plate current
(Aly) divided by the change in grid voltage (AE,). The relation

. . Ay . S
generally is written Gn= A F” I'ransconductance is expressed in mi-
iy
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Figure 17, Simplificd mutual conductance test circuit.

cromho units. Its value gives a performance indication because it
shows the effectiveness of a tube to convert a small change in grid
voltage (grid signal) to a large change in plate current. For the
measurement of the mutual conductance value directly, the proper
d-c grid voltage for the tube under test is supplied by a full-wave
rectifier circuit using a 5Y3GT tube (V102). Adjust the negative
bias voltage with BIAS control R129 to the correct value for the
particular tube under test which is shown in the tube test data book.
An a-c signal voltage from secondary winding No. 3 of the power
transformer (T101) to act in series with the d-c grid bias is required
for this type of test. This voltage alternately swings the grid to
either side of the d-c bias value, thereby producing the variable grid
voltage (AE,) required for the dynamic test. The plate voltage for
the tube under test is supplied by another full-wave rectifier circuit,
which uses the type 83 tube (V101). The return lead contains the
metér circuit which serves to measure the plate-current change (Al).
The mutual conductance test circuit is actuated by push button 3-
MUT. COND. The normal screen voltage of 130 volts is excessive
for testing certain tubes such as type 1R5. 1In such cases it is neces-
sary to press and hold down push button 2—DIODE before red push
button 3—MUT. COND. is pressed. Push button 2—DIODE op-

42

i
J_




erates switch S110-2 and reduces the sereen voltage to approximately
_ 56 volts as illustrated by figure 17.
g. Gas Test Circuit (fig. 18).

(1)

(2)

TO TERMINAL 1! L

ON POWER TRANSF

Press 4—GAS 1 push button. A definite value of plate
voltage and grid bias voltage is applied to the tube under
test and causes a definite value of plate current to flow. This
current is indicated on the meter (M101).

Press 5—GAS 2 push button. A 180,000-ohm resistor
(R128) is inserted in the grid circuit. If grid current flows
from the bias voltage source through the grid circuit to the
cathode, due to gas in the tube, the current will develop a
voltage drop across resistor R128. This voltage drop reduces
the negative bias on the grid and causes a corresponding
increase in the plate current which is measured by the meter
(M101).
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Figure 18. ~Simplified gas test circuit,




(3) If the tube contains gas, the pointer of the meter moves up
scale. The increase in meter reading must not exceed one .
scale division.

43. Special Switching Ciri:uits

a. Selector Switches.

(1) The selector switches, FILAMENT (S107 and S106), GRID

' (S105), PLATE (S104), SCREEN (5103), CATHODE
(S102) and SUPPRESSOR (S101) . are constructed and
interconnected so that the possibility of applying more than

-one voltage to any tube pin at the same time or of creating a

. shorted condition by accidental disturbance of the switches
is eliminated. The basic principle of this interlocking cir-
cuit is illustrated in figure 19.

(2) Conductors from socket contacts 1 through 9 enter the
switching circuit from the left and progress toward the right
through the FILAMENT, GRID, PLATE, SCREEN,
CATHODE, and SUPPRESSOR selectors. To simplify the
illustration only portions of the first four selectors have been
shown.

(a) The first FILAMENT selector is set to apply voltage
to pin No. 1. This switch setting automatically breaks
the conductor from pin No. 1 at point A, and makes it
impossible for any other voltage to reach pin No. 1 re-
gardless of where the succeeding selectors are set.

(b) Set the second FILAMENT selector, and apply voltage to
pin No. 2; the conductor is broken from this pin at point
B, and no other voltage can reach pin No. 2.

(¢) When the GRID selector is set to deliver grid voltage to
pin No. 3, the conductor is broken from this pin at point C
and the application of any other voltage to pin No. 8 is
prevented.

(d) Setting the PLATE selector to deliver plate voltage to
pin No. 4 breaks the conductor from pin No. 4 at D.

(e) If the first four selectors are set in this manner, filament
voltage is applied acress pins No. 1 and No. 2, grid voltage
to pin No. 3, and plate voltage to pin No. 4, but application
of any other voltage to these pins is impossible.

b. Shorts Test Switch. The operation of the SHORTS portion
of FUNCTION SWITCH S109 is illustrated by figure 20. 1t shows
the shorts 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 A ; and the screen, plate, and grid are in contact with
segment B. Any shorted condition between an element on segment
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A and elements on segment B completes the circuit between points
X and Y and neon lamp E101 will glow. Rotation of the switch from
position 2 through position 5 changes the grouping of the elements
on the two segments. Different types of shorts will cause the neon
lamp to glow on different positions of the switch; that is, a screen-
to-suppressor short will cause the lamp to glow in all five positions
while a grid-to-plate short will cause a glow only on position No. 4.
Refer to the shorts test chart to identify the various types of shorts.

c102
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f

R109
330K
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Figure 200 Simplified shorts test switch diagram.

™ 5083-19
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CHAPTER 5

FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for field depot maintenance. The
amount of repair that can be performed by units having field maintenance re-
sponsibility is limited only by the tools and test equipment available, and by the
skill of the repairman. .

Section |. PREREPAIR PROCEDURES

44. Tools, Materials, and Test Equipment

Tools, materials, and test equipment needed for performing the pre-
repair procedures in this section are listed below.

Item Sig € &tock No.
Tool Bquipment TE-113 6R38113
Lint-free cloth 671989
Sandpaper No. 0000 6Z7500-0000
Solvent, Dry-Cleaning (SD) 6G1914
Jarbon tetrachloride 6G184

Small brush (TL-72) 671372
Solder, rosin core 6NT7531
Alcohol (for removing excess rosin) 6G16.1

Multimeter T'S-352/0 SF4325-352

45. Removal of Pluck-Out Parts

@. To remove FUSE lamp E103 from the front of the panel press
downward on the bulb and rotate it in a counterclockwise direction
in such a manner that the prongs of the bayonet base will disengage
from the socket. ‘

b. Neon glow lamp E101, accessible from the front of the panel, is
of the screw base type; for removal, rotate it counterclockwise.

¢. Remove pilot lamp K102 as follows: First unscrew the red jewel
cover of the PILOT indicator (1 103). Press down on the lamp and
rotate counterclockwise inn such a manner that the prongs of the bay-
onet base will disengage from the socket, \




d.To remove the rectifier tubes, proceed as follows:

(1) Raise the cover of the test set. To remove it from the case,
slide the cover to the left until the separable hinges are dis-
engaged. Remove the 12 mounting screws which secure the
test set to the case. While holding the tester in the case, turn
the equipment over carefully and place it face down on a
workbench or another clean flat surface. Carefully lift the
case away from the tester.

(2) Press the locking lug of the tube clamp which secures the 83
rectifier to disengage the clamp from the threaded support
post. Lift the clamp clear of the post.

(3) The tube clamp which holds.the 5Y3GT tube is released in
the same manner as above. .

(4) To remove the tubes, pull them directly away from the socket.
Do not rock or jiggle the tube in its socket if it can be ex-
tracted by a direct pull. Rock it gently if it does not release
easily. Jiggling of a tube in its socket during removal
spreads the contacts, may result in poor socket connectlonq,
and may cause faulty operation.

46. Cleaning, Inspecting, and Testing Tubes

a. Cleaning. Clean the tubes with a cloth moistened with solvent
(SD) ; clean the prongs with crocus cloth.

b. Inspecting. Inspect tubes for cracks in the glass or damage to
the base, and for bent and broken prongs.

¢. Testing. Test the tubes for emission and short circuits; use a
tube tester or substitute tubes that are known to be frood Note any
change in the operation of the equipment.

47. Inspecting, Cleaning, and Testing Fuse Lamps

a. Inspecting. TInspect the FUSE lamp for cracks in the glass or
damage to the base.

-b. Cleaning. Clean the FUSE lamp with a cloth moistened with
solvent (SD); clean the base and center contacts with crocus cloth.

¢. Testing. Check FUSE lamp for continuity.

48. Inspecting, Cleaning, and Testing Pilot Lamp

Inspect PILOT lamp for cracked glass or loose or damaged base.
Clean lamp and base with a cloth moistened in -solvent (SD), clean
base and center contacts with crocus cloth. Check lamp for continuity.

48




49. Inspecting, Cleaning, and Testing Neon Lamp
a. Inspect the lamp for cracked glass or loose or damaged base.
b. Clean the lamp and base with a cloth moistened with solvent

(SD) ; if necessary clean the base and center contact with crocus -
cloth. ’

¢ Test the neon lamp using the procedure outline in paragraph 21e.

50. Cleaning and Inspecting Test Set

a. Cleaning. Thorough cleaning of the equipment will insure opti-
- mum performance and will prevent corrosion, rust, dust, and fungus
growth which damages parts or causes a low resistance leakage path
within the electrical circuits. Before repairs are started, the interior
of the test set and case is cleaned thoroughly. Remove loose dust and
dirt with a small brush or an air blower. Remove dirt or other foreign
matter which adheres to the panel and parts with a brush or cloth
moistened with solvent (SD). '

b. Inspecting. After the test set has been cleaned thoroughly and
carefully, make a visual inspection of parts and wiring for rust, cor-
rosion, loose connections, frayed or damaged insulation, loose screws,
and burned and charred resistors. Carefully inspect tube sockets for
broken and worn contacts, rotary and push button switches for loose or
bent contacts and broken insulation, and terminal board for loose or
broken lugs. Inspect and tighten all dial and pointer knobs.

51. Reassembling Test Set

. Replace the 5Y3GT tube in its socket. Slip the clamp for the
5Y3GT over the threaded support post and press the clamp firmly
against the top of the tube.

b. Replace the type 83 tube in its socket. Slip the large tube clamp
over the support post and press the clamp firmly over the end of the
tube. The dome of the type 83 tube will protrude through the opening
of the clamp. '

c. Carefully lower the tube tester into the case, and replace the 12
mounting screws around the edge of the panel. Carefully tighten the
screws in rotation a little at a time around the panel to prevent binding.

d. Replace the FUSE lamp, neon lamp, and PILOT lamp in their
respective sockets.

¢. Screw the red jewel of the PILOT indicator back in place over
the lamp.

/. Check the equipment for operation.




“Section Il. TROUBLESHOOTING AT FIELD MAINTENANCE
LEVEL

52. Troubieshooting Procedures

The first step in servicing test equipment is to sectionalize the fault.
Sectionalization means tracing the fault to the major circuit responm-
ble for the abnormal operation of the tester. The second step is to lo-
calize the fault. Localization means tracing the fault to the defective
part responsible for the abnormal condition. Some faults such as
burned-out resistors, a shorted transformer, loose connections, and
mechanical damage often can be located by sight, smell, and touch.
The majority of faults, however, will be localized through voltage and
resistance checks. :

a. Circuit Sectionalization. Circuit sectionalization may be accom-
plished by applying the procedures discussed in paragraphs 37 and 54.

b. Component Localization. The tests listed below aid in isolating
the source of trouble. Follow the procedure in the given order. Re-
member that servicing procedure must not cause any further damage
to the equipment. First, trouble must be localized to a single circuit.
Then the trouble is isolated within that circuit by appropriate voltage
and resistance measurements. The service procedure can be summar-
ized as follows:

(1) Visual inspection. The repairman frequently may discover
the trouble or determine the portion of the circuit in which
trouble exists through visual inspection. Often additional
trouble to the test set is avoided through inspection because
damage might occur through improper servicing methods
and future failures might be forestalled.

(2) Operational test. The operational test is important because
it frequently indicates the general location of the trouble.
In many instances the information gained will determine the
exact nature of the fault. To utilize this information fully,
interpret all symptomsin relation to one another.

(8) Troubleshooting chart. The trouble symptoms listed in this

==+ chart (par. 53) will aid greatly in localizing trouble.

(4) Intermittents. Remember that faulty operation may be the
result of intermittent conditions. This type of trouble often
can be made to appear by tapping or jarring the equipment.
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53. Troubleshooting Data
Take advantage of the material supplied in this manual. Tt will

help in the rapid location of faults.

in @ below for troubleshooting data.

a. Tllustrations.

Consult the illustrations listed o

Fig.
No.

Title

22 | Voltage calibration check diagram.
23 | Internal view of Electron Tube Test Set TV-7/U (front left oblique).
24 | Internal view of Electron Tube Test Set TV-7/U (front right oblique).
25 | Internal view of Electron Tube Test Set. TV-7/U (rear left oblique).
26 | Internal view of Electron Tube Test Set TV-7/U (rear right oblique).

27
28 | Transformer diagram.

Internal view of Electron Tube Test Set TV-7/U (direct rear view).

29 | Schematic wiring diagram of Electron Tube Test Set TV-7/U.

+ + =
PLATE VOLTS SCREEN VOLTS BIAS VOLTS SIGNAL VOLTS
1500C £ 2 1300C 2 SET BIAS DIAL BIAS CONTROL AT “0O"
PRESS PRESS AT 100 WITH FUNCTION |t ’
BUTTON NO.3 BUTTON NO.3 40V DCE) SWITCH SET
- - + AT "8"OR"C"SVAC12
AT "O" IV, AT E" 172V
pam—
55
CATHO,
De SCREEN
5 4 PLATE
6
ToP \ggw | 7 O 20
[OCTAL ] SQCKE 8 |
NOTES'® o ©O
L ALL MEASUREMENTS TO BE MADE WITH
A SUITABLE MULTIMETER OR WITH INDIVID -
UAL METERS OF PROPER RANGE AND
1000 OHMS PER VOLT SENSITIVITY, FTLAMENT
VOLTS AC
2.SELECTOR SWITCHES SET AT HSS-3460 AS
REQUIRED

Figure 21. Voltage calibration check diagram.

™ 5083-20 -
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b. Cross-Reference List of Parts.

S‘;g’ﬂg‘t’} o%es- Name of part Location or figure

C101____; Capacitor_ . ____________________ . 24,

C102_. .| Capacitor_ _____________________________ 27.

C103.. __| Capacitor__ _________________________.__._ 27.

C104.___| Capacitor_ - _._______________________ __ 27.

CR101__| Rectifier___________________ ____________ 27.

E101.._ | Neonlamp_ ____________________________ 6.

E102__.__| PILOT light_._______________.__________ 6.

E103.__ | FUSE lamp_ . _____ _ _ ________________ 6, 24.

E104____| Adapter, SUB MIN_____________________ 3, 4

E105____| Adapter (829-B and 832-A types) _______ 3, 4

E106____| Terminal board_________________________ 27.

H109..._| Clamp, electron tube_____________ 27.

H110____| Clamp, electron tube_____________________ 27.

1103....| PILOT indicator________________________ 27.

JIol____ | Platejack . ____________ _ ______________ 6.

J102_ __ | Grid jack_____.__ ______ _______________. 6.

J105.___| Lampholder. ________ _ _ _ __ __________ 24.

J106____| Lampholder__ . _.__________________ __ __ 24.

M101_._.| Meter____.____________________________ 6, 26.

R101____| Resistor, fixed, composition__________ ____ 27.

R102____| Resistor, fixed, composition__.____________ Mounted on SCREEN
switch.

R103_.__| Resistor, fixed, composition_______________ Mounted on PLATE
switch.

R104____| Resistor, fixed, composition_._____________ Mounted on GRID
switch.

R106____| Resistor, fixed, WW_____________________ 27.

R107_.__! Resistor, fixed, composition__ ... _________ Mounted on FUNC-
TION switch.

R108____| Resistor, fixed, composition_______________ Mounted on FUNC-
TION switch.

R109.._.| Resistor, fixed, ecomposition.______________ 24,

R110____| Resistor, fixed, WW_____________________ 27.

R111._-_{ Resistor, fixed, WW_____________________ 27.

R112____| Resistor, fixed, WW_____________________ 27.

R113..__| Resistor, fixed, WW__________ __________ 27.

R114____| Resistor, fixed, WW__ ___________________ 27.

R115.___| Resistor, fixed, WW_____________________ 27.

R117____| Resistor, fixed, composition_______________ 27.

R118___.| Resistor, fixed, WW__________ ______._._ 27.

R119_.._| Resistor, fixed, WW_____________________ 27.

R120____| Resistor, fixed, WW____________________. 27.

R121____| Resistor, fixed, WW______ 27.

R122____| Resistor, fixed, WW__________________._ 27.

R123_.__| Resistor, fixed, composition_____ 27.

R124____| Resistor, fixed, composition ____________ __} 27,

R125____| Resistor, fixed, composition_______________ 27.

R126____| Resistor, variable, WW__________________ 24,

R127____| Resistor, variable, WW _ _ . _____________._ 26.
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S);,rgun‘l;(t)i]o%es- Name of part Location or figure

R128____| Resistor, fixed, composition_______________ Mounted on PUSH
BUTTON switch.

R129____| Resistor, variable, WW, BIAS control.____ 26.

R130._._| Resistor, adjustable, WW________________ 27.

S101____| SUPPRESSOR, selector_.________________ 6, 23.

8102_.__| CATHODE, selector_____ . ______________ 6, 23.

S103____| SCREEN, selector.______________________ 6, 23,

8104____| PLATE, selector_ . _ . ____________________ 6, 23.

S105____| GRID, selector__________________________ 6, 23.

S106___ | FILAMENT, selector________.___________ 6, 23.

8107_.._.| FILAMENT, selector_______._____ . ______ 6, 23.

S8108.__.| FILAMENT VOLTAGE switch_.__. _. _ 6.

S109____) FUNCTION switeh_ ____ . ___________ 6, 23.

S110____} Push-button switeh______________________ 24.

S111_...| POWER switech_________________________ 6, 24.

T101____.| Transformer. _____________ . _______._ 26.

V101____| Electron tube, type 83 __ . _______________ 27.

V102____| Electron tube, type 5Y3GT. ______._______ 27.

W103___| Cable assembly, power_._ . _ . _.___________ 3, 25.

X101____| Socket, electron tube____ . ________________ 26.

X102....| Socket, eleetron tube_____________________ 26.

X103____| Socket, electron tube_____________________ 25.

X104____| Socket, electron tube_____________________ 25.

X105____| Socket, electron tube_____________________ 25.

X106___._| Socket, electron tube_____________________ 25.

X107____| Socket, electron tube_____________________ 24.

X108_.___| Socket, electron tube_____________________ 27.

X109.___| Socket, electron tube_.___________________ Mounted below
OCTAL test socket
(fig. 5).

X110____| Socket, electron tube_______ . _____________ Same as X109.

X111____| Socket, electron tube._.__________________ 25.

X112____| Socket, electron tube_____________________ 25.

X113_.__| Socket, electron tube_____________________ 24.

54, Test Equipment Required

The test equipment required for troubleshooting Electron Tube
Test Set TV-7/U is listed below. The technical manual associated

with the test equipment is listed also.

Test equipment

Electron Tube Test Set TV-7/U or equal. (The older model
1-177 series tube tester may be used.)

Multimeter TS-352/U or equal. (The sensitivity of the multi-
meter must be no less than 1,000 ohms per volt.)

Meter Test Set TS-682/GSM-1_ _ ____ _ ____

Publication

T™ 11-2627
TM™M 11-5527

TM 11-2535A
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55. Troubleshooting Chart

The following chart is supplied as an aid to locating trouble in
the test set. This chart lists the symptoms which the repairman
observes while making a few simple tests.
how to localize trouble in the test set.
voltage calibration checks and procedure, see paragraphs 58 and 60.

The chart also indicates
For detailed information on

Symptom

Probable trouble

Correction

tion.
does not light.

2. Meter pointer deflects__ _ _

4. Plate voltage zero._______

Plate voltage low_______ .

Plate voltage high________

Screen voltage low__ ____

Screen voltage high______ -

6. Bias voltage zero.________

Bias voltage low_ ________

Bias voltage high________

58

. POWER switch ON posi-
PILOT lamp

. Cannot bring meter to test_

Screen voltage zero_______

Defective cord. _________
Burned-out FUSE lamp__
Burned-out PILOT lamp_
Defective POWER switch
or transformer.
Defective type 83 tube
in tester.
Low line voltage_______.
Defective meter__ _______

Defective rectifier CR101_
Defective transformer.___

V101 defective_ _________

Open secondary 2, 6, or 7
of T101.

V101 defective_ _________

C101 shorted . _ _ ________

Open secondary 1 or 2 of
T101.

Resistor R124 defective_ _

Rectifier CR101 defective.

V102 defective. _________

R129 open at (—) end___

Open secondary 3, 4, 5 of
T101.

V102 weak - _ . __________

Open secondary 3 or 4 of
T101.

R129 open at (4) end___

R130open.______. _____

R129 open at (+) end. __

R130open______________

V102 defective_ __ . ______

Open secondary 3, 4, 5 of
T101.

V102 weak __ .. ______.___

Open secondary 3 or 4 of
T101.

R129 open at (—) end_ __

Replace cord.

Replace FUSE lamp.
Replace PILOT lamp.
Check and replace if

necessary.
Replace tube.

Check power sourece.

Check and

meter 1f necessary.
Replace rectifier

CR101.

Check and replace if

necessary.
Replace V101.
Replace T101.

Replace V101.
Replace C102.
Replace T101.

Replace R124.
Replace CR101.
Replace V102.
Replace R129.
Replace T101.

Replace V102.
Replace T101.

Replace R129.
Replace R130.
Replace R129.
Replace R130.
Replace V102.
Replace T101.

Replace V102.
Replace T101.

Replace R129.



Symptom Probable trouble Correction
7. Signal voltage zero.______ R120, R121, or R122 de- | Replace defective re-
fective. sistor.
Open secondary 3 of | Replace T101.
T101.
Signal voltage low________ R120, R121, or R122 de- | Replace defective re-
fective. sistor.
Signal voltage high_______ R120, R121, or R122 de- | Replace defective re-
fective. sistor.

56. General Precavtions

Carelessness in making repairs or in replacing parts often creates
new faults. Note the following points.

a. Before unsoldering a part, note the position of the leads. If
a part, such as a transformer, has a number of connections tag each
of the leads.

b. Be careful not to damage other leads by pushing or pulling them
out of the way.

¢. Do not allow drops of solder to fall into the equipment, since
they may cause short circuits.

d. A carelessly soldered connection may create a new fault. It is
very important to make properly soldered joints, since a poorly
soldered joint is one of the most difficult faults to find.

¢. Do not disturb the adjustable contacts on resistor R130 unless
readjustment is indicated as a result of voltage calibration checks
(par. 58).

57. Operational Test

a. Operate the test set as directed by the equipment, performance
checklist in paragraph 38. This checklist is important because it
will in most cases indicate the presence and general location of the
trouble.

b. Using tubes which are known to be satisfactory, test several dif-
ferent types in the equipment being serviced and note the results.
This procedure often will localize the trouble to one particular test
circuit.

¢. The voltage calibration test diagram (fig. 21) provides a rapid
means of determining if proper voltages are supplied to the test
sockets. The use of this diagram in conjunction with the equipment,
performance checklist and the troubleshooting chart generally will
provide all the information necessary to locate trouble in the test set.
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58. Voltage Calibration Check

(fig. 21)

Electron Tube Test Set TV-7/U may be checked for proper voltages
and for correct calibration of the SHUNT and BIAS control dials
as follows: Set the selectors at HS 5-3460 and set the FUNCTION
SWITCH to RANGE. Press the LINE ADJ. push button and rotate
the LINE ADJ. control until the meter pointer is set at the LINE
TEST mark. Use Multimeter TS-352/U with a sensitivity of 1,000
ohms per volt. Make the tests outlined below. "

a. Plate Voltage Check (150 volts dc).

(1) Connect the postive (+) terminal of the multimeter to con-
tact No. 3 of the OCTAL test socket and the negative (—)
terminal to contact No. 6 of the same socket.

(2) Press red push button No. 8. The voltmeter should read 150
volts de plus or minus 2 volts.

. Sercen Voltage Check (130 wolts dc).

(1) Connect the positive (+) terminal of the voltmeter to con-
tact No. 4 of the OCTAL test socket and the negative (—)
terminal to contact No. 6. Set the BIAS control to zero.

(2) Press red button No. 8. The voltmeter should read 130
volts de plus or minus 2 volts.

¢. Bias Voltage Check.

60

(1) Set the BIAS dial (I1101) of the bias control (R129) at 100.

(2) Connect the positive (+) terminal of the voltmeter to con-
tact No. 6 of the OCTAL test socket and the negative (—)
terminal to the No. 5 contact. ,

(3) The voltmeter should read 40 volts de plus or minus 1 volt.

. Signal Voltage Check (5,1, and & volts ac).

(1) Set the BIAS dial (I 101) of the bias control (R129) at zero.

(2) Connect the terminals of the a-c voltmeter to contacts 5 and
6 of the OCTAL test socket.

(3) With the FUNCTION SWITCH set at- B or C, the meter
should read 5 volts ac plus or minus .2 volt.

(4) With the FUNCTION SWITCH set at D, the meter should
read approximately 1 volt ac.

(5) With the FUNCTION SWITCH set at E, the meter should
read approximately .5 volt.

. Filament Voltage Check (.6 to 117 volts ac.)

(1) Set the FILAMENT VOLTAGE switch to the desired
voltage.

(2) Connect the terminals of an a-c voltmeter or a multimeter
of suitable range between contacts 2 and 7 of the OCTAL
socket.



(3) The meter should read within the limits indicated in the
filament voltage table for the various nominal settings of
the FILAMENT VOLTAGE switch.

f. Filament Voltage Table.

Filament volt-

age setting Minimum Maximum
-6 . 65 .72
1.1 1. 06 1. 16
L5 1. 28 1. 42
2.0 1.9 2.1
2.5 2. 58 2. 85
3.0 3. 25 3.6
4.3 4.3 4.75
5.0 5. 15 5. 68
6.3 6. 2 6. 8
7.5 7.32 8 1
10. 0 9.8 10. 8
12, 6 12. 8 18. 5
20. 0 19. 0 21. 0
25.0 25. 3 28. 0
35.0 35. 2 39. 0
50. 0 51. 5 57. 0
75.0 74. 0 82. 0
117. 0 116. 0 128. 0

g. Bias and Shunt Dial Adjustment. The BIAS dial and the
SHUNT dial should indicate zero when they are in full counterclock-
wise positions. If they do not, loosen the setscrews and reset the dials
on the shaft.

59. Suggestions for Locating Trouble

If proper voltages are not present in the test set, the following sug-
gestions are offered to locate and to correct the trouble. 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 R124 for correct value. An ex-
cessively high or low resistance of resistor R124 results in improper
adjustment of the line voltage and causes high or low test voltages
at the points covered in paragraph 58. A faulty rectifier CR101
causes an erroneous meter reading and subsequent high secondary
voltages in transformer T101.

a. Incorrect Plate Voltage.

(1) High plate voltage results from the application of incorrect
voltage to the primary of T101.

(2) Probable causes of incorrect voltages in the test set are listed
in paragraph 55.
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b. Copper Owide Rectifier. Failure of a meter rectifier of the type
used in the TV-7/U seldom occurs in normal use. A defective rectifier
will cause a considerable drop in sensitivity, and thereby introduce
error in the meter line-test indication.

60. Calibration Procedure
a. If tapped resistor R130 (fig. 26) is replaced, re-establish proper
voltage distribution as follows:

(1) Set all controls as outlined in paragraph 58, and turn the
equipment on.

(2) Connect the positive (red) lead of the d-c voltmeter to pin
6 and the negative (black) lead to pin 5 of the OCTAL
socket XITI.

(8) Set the BIAS control to 100.

(4) Loosen and adjust clamp A (fig. 26) of R130 until the valt-
meter reads 40 volts plus or minus 1 percent on the 50-volt
range.

(5) Set the BIAS control to zero (0).

(6) Connect the positive voltmeter lead to pin 4 and the negative
lead to pin 6 of the OCTAL socket.

(7) Depress and hold the 2—DIODE and the 3—MUT. COND.
buttons. Loosen and adjust clamp B (fig. 27) of R130 until
the voltmeter reads 56 plus or minus 1.5 percent on the 150-
volt scale.

(8) Tighten the clamp. screws and recheck the voltages.

b. 1f dual potentiometer (SHUNT control) RI127 (fig. 25) 1is re-
placed, proceed with the voltage calibration as follows:

(1) Set the FUNCTION SWITCH at A.

(2) Adjust the line voltage with the LINE ADJUST control
knob until the meter pointer indicates LINE TEST (par. 21).

(3) Set the SHUNT control at 73.

(4) Connect a 10K resistor between contacts 3 and 6 of the
OCTAL socket. )

(5) Depress and hold the 3—MUT. COND. button.

(6) Turn the movable cap that covers the casing of the dual
potentiometer until the TV-7/U meter shows zero deflestion.
One of the two windings of the dual potentiometer is mounted
n the cap.

(7) Maintain the position of the cap by soldering it to the
casing.

(8) Recheck the voltmeter indication.

¢. Calibrate the meter line-adjust circuit as follows:
(1) Follow the procedure outlined in paragraph 58a and b.
(2) Depress the 1—LINE ADJ. button.
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(3) If the TV-7/U meter indicates from 56 to 59, connect a 2-
to 15-megohn fixed resistor across resistor R124. Use the re-
sistor value that will return the TV-7/U meter pointer to
LINE TEST position.

(4) If the meter indicates approximately 63 or 64, connect a 40K
to 50K fixed resistor across the rectifier CR101. Use the
resistor value that will return the TV-7/U meter pointer to
LINE TEST position.

(5) If the meter indicates more than plus or minus 6 divisions
from the LINE TEST position (60), replace rectifier CR101
with a new one.

(6) If rectifier CR101 is replaced, repeat the calibration pro-
cedure outlined in (1) through (5) above.

Note. To insure increased accuracy of the calibration procedure,
make frequent checks of Multimeter TS-352/U with Meter Test Set
TS-682/GSM-1 at the following d-¢ voltmeter settings: 40, 56, 130,
and 150. Note the deflection of the pointer of Multimeter TS-352/U
for these settings. Be sure to use the voltmeter calibration charts

for increased accuracy. Meter Test Set TS-682/GSM-1 is part of
Meter Test Equipment AN/GMS-1B and is covered in TM 11-2535A.

61. Final Testing

@. Check the line voltage adjustment (par. 21).

b. Make voltage calibration checks (par. 58).

¢. If a second TV-7/U is available, make a comparison check. Test
several known good tubes in the tube tester under repair ; then test the
same tubes in the second tube tester. Compare the results. If the
pointers of both equipment meters indicate the same or nearly the
same, the repaired tube tester may be returned to service.
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RESISTOR COLOR AND LETTER CODE

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

JAN COLOR CODE FOR
FIXED COMPOSITION RESISTORS

20 FIGURES

IST}SIGNIFICANT
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MULTIPLYING VALUE

METHOD A

IST | sianiFicant
2p | FIGURES

TOLERANCE
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80DV}
ST sicmiFicanT
20 [ FIGURES
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Figure 29. Resistor color codes.
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RMA 3,4, AND 6

CAPACITOR -COLOR AND LETTER CODES

DOT MICA, PAPER AND CERAMIC JAN €-DOT COLOR CODES FOR:
rTOLERANCE PAPER-DISELECTRIC CAPACITORS
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J
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BUTTON, MICA~DIELECTRIC CAPACITORS
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IDENTIFIER (BLACK)

JAN BUTTON CAPACITORS IST sic. Fie.
19 ) X 2D S16. FIG.
DECIMAL
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SLue 6 1,000,000 [+ 6 | 600| - G . S B . N N . T
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5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 UUF
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.

Figure 30. Capacitor color codes.
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CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND
DEMOLITION TO PREVENT ENEMY USE

Section |. SHIPMENT AND LIMITED STORAGE

62. Removal from Service

a. Disconnect the test set from the power supply.

b. Place the adapters under the clamps provided. Wind the power
cord around the brackets set in the cover. Slip the test leads under
the coiled line cord which will hold them in place.

¢. Fasten the cover tightly in place.

63. Repacking for Shipment or Limited Storage

a. The exact procedure in repacking for shipment or limited storage
depends on the material available and the conditions under which the
equipment is to be shipped or stored. Refer to paragraph 8 and figure
4, and follow the instructions in reverse order.

b. Whenever possible, place a dehydrating agent such as silica gel
inside the equipment. Protect the equipment with a waterproof paper
barrier, seal the seams of the paper barrier with a waterproof sealing
compound or tape. Pack the protected equipment in a padded fiber-
board box.

Section [I. DEMOLITION OF MATERIAL TO PREVENT
ENEMY USE
64. General
The demolition procedures outlined in paragraphs 65 and 66 will be
used to prevent the enemy from using or salvaging this equipment.
Demolition of the equipment will be accomplished only upon order
of the commander.

65. Methods of Destruction

a. Smash. Use sledges, axes, handaxes, pickaxes, hammers, crow-
bars, and heavy tools.

b. Cut. Use axes, handaxes, and machetes.

¢. Burn. Use gasoline, kerosene, oil, flame throwers, and incendiary
grenades.

d. Explode. Use firearms, grenades, and TNT.
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e. Other. Use anything immediately available for destruction of

this equipment.
f. Disposal. Bury in slit trenches, fox holes and other holes. Throw

in streams. Scatter.

66. Destruction of Components

a. Smash meter, tubes, resistors, switches, and capacitors.

b. Cut cords and wiring. .

¢. Burn cords, resistors, capacttors, coils, wiring, office records, and
technical manuals.

d. Bend the case, cover and panel.

¢. Bury or scatter the destroyed parts.

f. Destroy everything.
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APPENDIX |
REFERENCES

Note. Tor availability of items listed, see SR 310-20-3, SR 310-20-4, SR
310-20-5, and Department of the Army Supply Manual SIG 1, for Signal Corps
Supply Manuals.

1. Army Regulations

AR 380-5 Safeguarding Security Information.
AR 750-5 Maintenance Responsibilities and Shop Oper-
ation.

2. Supply Publications

SB 11-6 Dry Battery Supply Data.
SR 725-405-5 Preparation and Submission of Requisitions
for Signal Corps Supplies.

3. Auxiliary Equipment and Test Equipment

TM 11-300 Frequency Meter Sets SCR-211-A, B, C, D,
E,F,J,K, L, M\, N,0, P, Q, R, T, AA,
AC, AE, AF, AG, AH, AJ, AK, AL, and

AN
TM™M 11-2627 Tube Tester I-177 and I-177-A.
TM 11-4700 Electrical Indicating and Measuring Instru-
ments Repair Instructions.
™™ 11-5527 Moultimeter TS-352/U.
4. Painting, Preserving, and Lubrication
TB SIG 13 Moistureproofing and Fungiproofing Signal
Corps Equipment.
TB SIG 69 Lubrication of Ground Signal Equipment.
TM 9-2851 Painting Instructions for Field Use.
5. Camouflage, Decontamination, and Demolition
FM 5-20 Camouflage, Basic Principles.
FM 5-25 Explosives and Demolitions.
TM 3-220 Decontamination.
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6. Other Publications -

M 24-18
FM 7220
SR 310-20-3
SR 310-20-4

SR 310-20-5
SR 700-45-5

SR 745-45-5

Navy Shipping
Guide Article
18504

AFR 71-4

TB SIG 25

TB SIG 66

TB SIG 72

TB SIG 75
TB SIG 178
TB SIG 219

TB SIG 223
T™ 11-430

T™ 11-455
TM 11-486

T™M 11-661
TM 11-681

TM 11-4000

T™ 11-5500

Field Radio Techniques.

Jungle Warfare.

Index of Training Publieations.

Index of Technical Manuals, Technical Regu-
lations, Technical Bulletins, Supply Bulle-
tins, Lubrication Orders, and Modification
Work Orders.

Index of Administrative Publications.

Unsatisfactory Equipment Report (Reports
Control Symbol CSGLD-247 (R1)).

Report of Damaged or Improper Shipment

(Reports Control Symbols CSGLD-66

(Army), S and A-70-6 (Navy), and

AF-MC-U2 (Air Force)).

Preventive Maintenance of Power Cords.

Winter Maintenance of Signal Equipment.

Tropical Maintenance of Ground Signal
Equipment.

Desert Maintenance of Ground Signal Equip-
ment.

Preventive Maintenance Guide for Radio
Communication Equipment.

Operation of Signal Equipment at Low
Temperatures.

Field Expedients for Wire and Radio.

Batteries for Signal Communication.
Except those pertaining to Aircraft.

Radio Fundamentals.

Electrical Communication Systems Engineer-
ing. :

Electrical Fundamentals (Direct Current).

Electrical Fundamentals (Alternating Cur-
rent).

Trouble Shooting and Repair of Radio
Equipment.

Multimeter T'S-297/U.
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APPENDIX I
IDENTIFICATION TABLE OF PARTS

Note. The following is an identification table of parts for Electron Tube Test
Set TV-7/U (8ig C stock No. 3F3952-3). The fact that a part is listed in this
table is not sufficient basis for requisitioning the item. Requisitions must cite an
authorized basis, such as a specific T/0 & E, T/A, SIG 7-8-10, list of allowances
of expendable material, or another authorized supply basis. The Department
of the Army Supply Manual applicable to the equipment covered in this technical
manual is SIG 7T-AV-7/U. For an index of available supply manuals in the Signal
" portion of the Department of the Army Supply Manual, see SIG 1.
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Identification Table of Parts

Ref symbol Name of part and deseription Function of part Signal Corps stock No,
E104_ . ______________ ADAPTER, tube socket_________________ To provide means of testing subminiature | 2Z307-161
tubes in octal sockets. .
E105.. . ADAPTER, tube socket: phenolic body; | Provides means of testing special base tubes | 2Z307-153
%'’ 1g, 2'' dia, over-all length including in standard test socket.
cont 1%4¢’’.
H101, H102, H103, | BUTTON, push: phenolic, black; %5’ | H101: Operating button for 8110 section 1___| 2Z1480.18
H104, H105, H106, length x %¢’’ dia push-on type to fit .052’’ | H102: Operating button for S110 section 2_._
H107. X %'’ flat shaft, with spring. H103: Operating button for 8110 section 4___
H104: Operating button for 8110 section 5___
H105: Operating button for S110 section 6___
H106: Operating button for 8110 section 7.__
H107: Operating button for S110 section 8___
H108. . . BUTTON, push: phenolic, red; 1%,’’ long x | Operating button for 8110 section 3__.______ 271480.48
%e'’ dia push-on type to fit .052"" x %¢'’
flat shaft with spring.
Wie4_ . CABLE, power: electrical, 7 ft lg excluding | Line cord part of W103________ . __________ 1B3018-2.28
terminations. ) ] - e
Cl03_________________ CAPACITOR, fixed: electrolytic; 100 uf; | Filter capacitor across meter....______._____ 3DB100-45 o
15 vdew. e
Clol_________________ CAPACITOR, fixed: mica dielectric; 470 | Isolating capacitor noise test; prevents short- | 3K2047121 R
- puf +109%; 500 vdew. ing when~making noise test. T
10211 S CAPACITOR, fixed: mica dielectric; 2700 | Neutralizing capacitor, prevents oscillation in | 3K3027221
upf +£109%; 500 vdew. tube under test. i
Clo2_._______________ CAPACITOR, fixed: paper dielectrie; | Isolating capacitor short test; blocks flow of | 3DA100-730
100,000 puf +10%; 600 vdew. direct current.
H109. ________________ CLAMP, electron tube: 2%,"’ 1g x 146’/ wd, 271619-79

234! h.

Locks 5Y3GT rectifier in socket_ . _______.___




Ref symbol

Name of part and description

Function of part

-Bignal Corps stock Nd.

0101 through O110____

ELECTRON

CLAMP, electron tube: 2%¢’’ Ig x 24"/ W
x %' h.
CLIP, electrical .___________ oo

CLIP, inéulator _________________________

CONNECTOR, Plug U—120/U ____________
CONNECTOR, plug_ - - .. _____

CONNECTOR, receptacle_______ .

CONNECTOR, receptacle__________ ___

DIAL CONTROL: knob type, 1’ h, 1137¢"/
overall.

ELECTRON TUBE: duo diode; type 83___

TUBE: duo diode, type
5Y3GT/G.

KNOB: phenolic; black; round, %'’ dia,

174,'" d shaft hole.

Locks type 83 rectifier in socket.____________

Termination for grid and plate connector
leads W101 and W102.

Test clip cover for grid and plate leads W101
and W102.

Termination of line cord part of W103 _______

Termination for grid and plate connector
leads W101 and W102.

J102: Panel connection for grid test lead__ ___

J103, J104: Panel connections for NOISE test.

Panel connection for plate test lead__________

I 101: Adjustment dial of bias voltage control.

I 102: Adjustment dial for shunt control.

Rectifier plate voltage supply_______________

Rectifier screen voltage and bias supply__._.__

0101: Control knob for FUNCTION
SWITCH.

0102: Control knob for left FILAMENT
selector switch.

0103: Control knob for right FILAMENT
selector switech.

0104: Control knob for GRID selector switch__

0105: Control knob for PLATE selector
switch.

0106: Control knob for SCREEN selector
switch.

277780-109.
371089
371722-1

277250-120
277111-23

275573.9

273062-16 -
273723427

2J83
2J6Y3GT

275822-13.1




KNOB: plastic; black; round, %'’ dia,
744’ d shaft hole.

KNOB: phenolic; black; round, %'’ dia,
%s’’ d shaft hole.

LAMP, glow: 105 to i25 v; candelabra
screw base, clear.

LAMP, incandescent: 6 to 8 v, 6 ¢p, 1.14
amp; single cont candelabra bayonet

. base.

LAMP, incadescent: 6 to 8 v;..15 amp;
miniature bayonet base, single cont.

LAMPHOLDER: 125 v, 75 w; 1%’  lg x 1’/
wd x %’/ h. h

LAMPHOLDER: 115 v, 10 w; 27/ 1g x 144"’
wd x %’/ h.

LEAD, test_. . _______. e

LIGHT, indicator: %’/ dia, red, frosted
jewel; miniature bayonet base socket.

METER, electron. tube tester_____________

RECTIFIER, metallic: copper oxide; input
data, 4.5 v ac, single ph; output data, 3 v
de, 5 ma max.

0107: Controi knob for CATHODE selector

switch. )

0108: Control knob for SUPPRESSOR se-
lector switch.

0109: Control knob for FUNCTION selector
switch.

0110: Control knob for RANGE selector
switch.

Control knob for FILAMENT VOLTAGE
switch. )

Control knob for LINE ADJUST rheostat___

Short test indieator_______________________.

Fuse and overload indicator in primary circuit
of transformer T101. .

Pilot lamp_____ L ___

Socket for neon short indicator lamp E101____

Socket for fuse lamp E103. _________________

W101: Connects top caps of tubes to plate
jack.

W102: Connects top caps of tubes to grid jack_

On-off indicator and socket for E102___._____

Indicates condition of tube under test_______
Meter rectifier to permit checking of line
voltage. i

H

27.5822-370
27.5822-94
27588913

676806.14 .

275952
275956.16

678332

275991-3

3F3299-0.6
3H4956-77




o

Ref symbol

Name of part and description

Funection of part

Signal Corps stock:No.

RESISTOR, adjustable: wire wound; 8500
ohms 410%; 10 w 2 sliding contacts.
RESISTOR, fixed: composition; 1 megohm

+10%; % w.
REBISTOR, fixed: compositions; 47 ohms
+10%; % w.

RESISTOR, fixed: composition; 47,000
ohms +5%; % w.
RESISTOR, fixed: composition; 27,000

ohms +5%; % w.
RESISTOR, fixed:

. ohms +10%; % w.
RESISTOR, fixed: composition; 15,000
ohms £5%; 1 w.
RESISTOR, fixed:

ohms +10%; 1 w.
RESISTOR, fixed:
ohms +=1%; 1 w.
RESISTOR, fixed:
ohms +109%; % w.
RESISTOR, fixed: wire wound; 150 ohms
+19%; % w.
RESISTOR, fixed: wire wound; 100 ohms
+5%; 10 w.

composition; 330,000
compeosition; 1200
composition; 245,000

composition; 180,000

RESISTOR, fixed: wire wound; 109 chms
+19%; % w. :

RESISTOR, fixed: wire wound; 27 ohms
+1%; ¥ w.

-Grid resistor for converter tubes

Part of ohmmeter voltage divider

Neutralizing resistor, oscillation suppressor___

Limiting resistor short test

Limiting resistor short test

Shunt for neon lamp

Limiting resistor tube test, plate circuit

Limiting resistor diode test cireuit.__________
Voltage dropping resistor for line test circuit__

Series grid resistor gas test circuit

Load resistor rectifier test_ _________________

Provides center tap from filament type tubes.
Prevents injection of filament voltage into
grid signal voltage.

Part of shunt network for control of meter
sensitivity. '

Meter shunt rectifier cireuit

376585-10
3RC20BF105K
3RC20BF470K
3RC20BF473]
3RC20BF273J -
3RC20BF334K
3RC30BF153J
3RC30BF122K
3767245K-1
3RC20BF184K
376015131

3RW18326

3Z6010J9

3Z6002G7-14. -




RESISTOR, fixed: wire wound; 41 ohms

+1%; % w.

RESISTOR, fixed: wire wound; 280 ochms
+1%; % w.

RESISTOR, fixed: wire wound; 1800 ohms
+5%; 10 w.

RESISTOR, fixed: wire wound; 800 ohms
+1%; % w.

RESISTOR, fixed: wire wound; 111 ohms
+1%; Y% w.

RESISTOR, fixed: wire wound; 89 ohms
+1%; % w.

RESISTOR, variable: 200 ohms =+10%;
25 w. .

RESISTOR, variable: 2 sections, 150 ohms
each section +5%; 4 w.

RESISTOR, variable: 3000 ohms +10%;
1w

RESISTOR, fixed: composition; 1000 ohms
+5%; Y% w.

SOCKET, electron tube: standard 4 pin___

SOCKET, electron tube_____-____________

SOCKET, electron tube: 8 contacts________

SOCKET, electron tube: 5 contacts__._____

SOCKET, electron tube: 6 contacts________

SOCKET, electron tube: 7 contacts___.____

SOCKET, electron tube:
SOCKET, electron tube:

7 contacts_______ -
7 contacts_ _______

~T

Part of shunt network for control of meter
sensitivity.
Meter shunt for range C__ _ ________________

Limiting resistor 0Z4 test cireuit_____._______
Part of voltage divider for signal volts_______
Part of voltage divider for signal volts.._.__._
Part of voltage divider for signal volts__ .. ___
Line adjust rheostat_ . ____ . ____________. i__

R127: Shunt potentiometer controls meter
sensitivity for rectifier and diode tests.
R127A and R127B: Parts of R127.

Part of voltage divider_ . _.___________.__.___

Socket for type 83 rectifier tube, V101_______
Test socket for 4 pin tubes_ _ _____:_________
Socket for type 5Y3GT rectifier tube, V102___
Test socket for 5 pin tubes. __ ______________
Test socket for 6 pin tubes__ _______________
Test socket for large and small radius 7 pin
tubes and miniature base pilot lamps.
Test socket for acorn tubes____ . ____________
Test socket for subminiature tubes with inline
contacts for leads.

376004A1-3
376028-12
3RW25819
32608072
376011 A1-5
376008J9.2
3RP6007

377150-9

377330-23

3RC20BF102J

27.8674.159
278757.3
278670.33
278711
27.8676.36
278677.228

27.8677.139
27.8677.174
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