CHAPTER 2

- TROUBLESHOOTING

Warning: When servicing the tube tester, be very careful of the high voltages. Always dis-
connect the {ube tester from the power source before removing the chassis from the case, Before
touching any exposed porlion of the circuilry with the power off, short-circuit the part to ground
to dissipate any residual charge which may be retained by a capacitor.

12. General Instructions

Troublezhooting at fourth and fifth echelon
mzintenance levels includes all the techniques
outlined for organizational maintenance (TM 11
~6625-316-12) and any special or additional
techniques required to isolate a defective part,
The field and depot maintenance procedures are
not complete in themselves but are supplemented
by the procedures described in TM 11-6625-316
~12. The syvstematic troubleshooting procedure,
which begins with the checks that can be per-
formed at an organizational level, must be com-
pleted by means of additional localizing and iso-
jlating tectniques,

13. Orgonization of Troubleshooting
Procedures

a. General. The first step in servicing a de-
fective tube tester is to localize the fault to the
circuit respnnsible for abnormal operation. The
second step is to isolate the fault to the defective
part that is responsibie for the sbnormal condi-
tion. Some faults, such as a burned-out resistor,
can often be located by sight or smell. The
majority of faults, however, must be localized
by checking resistances.

b. Lacaiization, The tube tester can be used to
check pilot lamps, diode tubes, amplifier tubes
for transconductance (.}, gas, and leakage
between tube elements, and to check tubes for
shorts. The first step in lotalizing troubles is to
determine the circuit or circuits at fault by the
following methods:

(1) Visual inspection. The purpose of vis.
ual inspection is to locate faults with-
out testing or messuring cireuits. All
meter readings and other visual signs
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should be observed to try to localize the
fault to a particular circuit.

{2} Operational tests. Operational tests
frequently indicate the general loca-
tion of troubie. In many instances, the
tests will help in determining the exact
natiure of the fault, The equipment per-
formance checkiiat (TM 11-6625-3186
-12) i3 a pond operational test.

c. Isolgtion, The checks listed below will aid
in isolating the trouble. After the froubie has
been isolated to a particular circuit, isolate the
trouble within that circuit to a particular part.

(1) Voltagr and resistance measurements.
Use the schematic diagram {fig. 26) to
find the value of the components. Use
voltage and resistance measurements
(pars. 15-18 and figs. 11-13) t{o find
the value for normal readings: com-
pare them with readings taken.

(2} Troubleshooting chart. The symptoms
listed in the troublesheoting chart
{par.17c} will aid in localizing trouble
to a component part.

(3) Inmtermitient {roubles.In all these tests,
the possibility of intermittent troubles
should not be overlooked. If present,
this type of trouble may often be made
to appear by tapping or jarring the
equipment. Cheek the wiring and con-
nectiong to the tube tester.

14. Tools and Test Equipment Required

The following chart lists the foels and test
equipment required for troubleshooting the tube
tester, the assotiated technical manuals, and the
assigned common names.

AGO T4Z8A




Tool pr tast aquipment 1

Technical manual t Common pama

Too! Bquipment TH-21/G _ i | e s e o i Tool equipment
Motar Test Set TS_6824/G8M-Loeenl — TM 11-25358 | Test meter
Multimeter AN/URM-105 .., I TM 11-6625-203-12-35 | Multimeter
Test Set» Electron Tube AN/ USM—81 .o MNavships 91734 i Tube tester

Yoltmeter, Meter ME-30A/U e b TM 11-65625-320-12 Voltmeter

15. Checking Filament and High-Voltage

Circvits for Opens and Short Circuits
(figs. 3,4, 11,12, and 18)

Trouble in Test Set, Electron Tube TV-2(*)
/U often ecan be detected by checking the dc
rasistance of the filament, plate, screen, bias,
and signal supply circuits {fig. 11-13) before
power is applied to the unit. Take all measure-
ments with the multimeter; procead as follows:

a. Preparation.

{1) Disconnect the power cord from the ac
supply.

{2} Remove the chassis from the case, and
then remove the tubes.

(3} Set PLATE-SCREEN RANGE switch
33 to posifion G.

(4} Depress PRESS TO TEST P4 switch
519 to its locking position.

(5) Set the SHORT TEST switch to -
QOPER. position.

(6) Set the FUNCTION switch to TEST
pasition.

(7} Set the PRESS TO TEST P1, P2, P3.
P5, and PG switches to neutral position.

(8) Set alf SELECTORS switches to O
position.

(9} Set the FILAMENT RANGE switch

- to OFF positio vl;k

b. Filament Circuil,

(1) Measure the dc resistance between ter-
minals 3 and 22 at the secondary of
transformer T1 (fig. 8 and 12).

(2) The resistance should be about 20

“ghms. An infinite reading indicates
that there is an open secondary wind-
ing or a faulty eonnection at one of the

- terminals.

{3y To detect a break, check the dc resist-
ance from terminal to terminal. If the
resistance is zero across any two ter-
minals, the circuits across the winding
are short-circuifted or the winding itself
is shert-eircuited.

c. Plate Supply Circuit.
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(1)

{Z)

Measure the de¢ resiatance between
terminal 34 of the b-volt heater wind-
ing 33-35 of transformer T2 (fig. 4

and 12} and ground. |
The resistance should be 250,000 ochma.
If the resistance is low or zero, the
plate high-voltage circyit is grounded.

d. Screen Supply Cireuil. .

(1)
(2}

(3)

Measure the de registance between pin
7 of tube V3 (fig. 11) and ground.
The resistance should be between
9,500 and 12,000 chms; this depends
on the setting of SCREEN fine control
R54. If the resistance reading is very
high or infinite, potentiometer Rb4 or
bleader resistor R6B is open. If the re-
sistance reading is very low or zero, the
screen supply is short-circuited.
Check filter capacitors C4A and C4B
and screen supply (dc load} windings
15-25 of transformer T2 for peossible
gshort circults. -

8. Bw..s Supply Circuitl.

- (1)

(2)

Measure the resistance between pin 1
or 6 and pin 7 {ground) of tube ¥2
(fig. 11). With BIAS RANGE switch
S2 in the 50 (50-volt) position, the
registance should be approximately
7.000 ohms. With BIAB RANGE switch
&2 in another position, the resistance
will be considerably lower, but it should
be several thousand ohms, If the resist-
ance is very high or infinite, the wiring
may be open or one of the bias voltage-
divider resistors R34, R28, R27, or R28
or BIAS fine control R29 may be open.
If the resistance is very low or zero,
the hias supply is short-circuited.
Check filter capacitor C3 and the wir-
ing to bias supply rectifier tube V2 for
short circuits.

f. Signal Supply Circutl.

(1)

Measure the dc resistance hetween ter-
minals 29 and 30 of the sipnal supply
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(2)

winding of transformer T2 {fips. 4
and 12}. |

The reaistance should be approximately
9 chms. If the resistance is high (over
1,000 ohms), the signal winding is
open. If the resistance s very low or
zoro, the winding is short-circuited or

the ac voltage-divider cireuit across
the winding is short-circuited.

(3) Check the wiring to SIGNAL metar
M4, SIGNAL-V.R. potentiometer.
R46A, and resistors R47, R49, and R50
for possible short ctrenits.

- 165V DG
5V AC 65K o
FLATE SUPPLY B1AS SUPPLY SCREEN SUPPLY
L' Ve V3
23 GX4d EX4
SWITCH OR CONTROL POSITION NGTES!

I. &G VOLTABE MEASUREMENTS TAKENMN

WITH |,000 OHMS-PER-VOLT METER.

SHORT TEST QFER DG VOLTAGE MEASUREMENTS TAKEM
WITH 20,000 DHMS=PER-VOLT METER.
IFUNCTION TEST 2. VOLTAGE MEASLREMENTS ABOVE
LINE, REBISTANGE MEASUREMENTS
ALl SELECTORS 0 BELOW LJiNE .
3. ALL MEASUREMENTS WITH
FILAMENT RAKGE 625 | EXCEPTION OF FILAMENT VOLTAGES
: TAKEN BETWEEN POINTS INDIGATED
FILAMENT ADJUST FOR E25Y DN AND SHOUND,
[FILAMENT vOLTS] KETER 4. NO TUHE IN TEST SOCKETS.
BLAS RANGE [2] 5. SWITCH AND GONTROL POSITIONG AS
SHOWN ON CHART.
BIAS FULLY COUNTERGLOCHKWISE T -
{PLATE-SCREEN RANGE] N]
[PLATE] ADJUST FOR 100V ON
METER
SCREEN FULLY COUNTERCLOLKWISE
" LGM=SIGMAL RANGE] A
SHUNT Ho

ALIGNED WITH THDEY,
MARKING ON PANEL.

ADJUSY FOR RED LINE ON
METER.

I CENTERING
SIGNAL -V R

TMES25-316-35- |1

Figure 1. Tube socket voltage and resistance diagram. ™ -

Chasis voltage and reaislasnce dlegram.
{(Located in back of mannel)

Figure 12,
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NOTES:

b, VOLTAGE MEASLUREMENTS TAKEN WITR
20,J00 OHMS-PER-¥OLT METER.

2 wOLTAGE MEASUREMENTS AHOVE LEAT LIME,

RESISTAHCE MEASUREMENTS DELOW LEAD LIKE.

3. ALL MEASUREMENTS TAKEN BETWEEM POINTS

INDICATED AND GROUND.

4, NO TUBE IN TEST SOCKETS.
% ON THE TV-ZASU, RESISTORS R40 AND A42 ARE

MQUNTED ON THE REAR OF THE CHASSIS.

€& SWITCH AND CONTROL FOSITION:

SWITCH OR CONTROL POS! TION

[ERGRY TEST]

FUNCT ION] [TEST]

ALL SELECYDRS (o]

[FILAMENT MANGE] Y13

[FICAMENT] ADJUST FOR 25V CN
FILAMEMT VOLTS]
METER

BIAS RANGE] A

(BIA5] FULLY COUNTER-
CLOCKWISE

FLBIE-SCAEEN RANGE N

ADJUBT FOR {00V |
ON [PLATE]METER

[SCREEN] FULLY COUNTER-
SLOCKWISE

{EM-SIGNAL RAKGE] A

L

[EN CENTERING] ALIGHED WITH INDEX
MARKING ON PANEL

|SIGMAL-VR.| ADNMIST FORRED LINE
ON [SIGHAL] METER

TMEs25-5{&=-58-13

Figure 13, Reaistor mounling board voltage and resistarce diagrom.
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14. Voltage Measurements
{figs. 11, 12, and 13}

a. Measure the tube socket voltage with the
multimeter. Refer to the tube socket diagram
{fig. 11} for.voltages normally present. Be sure
that the switches and controls are set as indi-
cated in the Neofes column on fgure 11.

5. Measure the voltage at the test points om
the front, rear, and top of the chassis with the
multimeter. Refer to figures 11 and 12 for typi-
cal voltages. Be sure that the switches and con-
trols are set as indicated in the Notes column on
figures 11 and 12.

¢. Measure the voltage at the test points on
the resistor mounting board (fig. 13) with the
multimeter, Be sure that the switches and con-
trols gre set as indicated in the Notes column
on figure 13.

c. Troubleshooting Chart (fig, 26).

17. Localizing Trouhbles

a. General. In the troubleshooting chart (¢
below), procedures are outlined for isolating
troubles to a particular component part. Voltage
and resistance megsurements are shown in fig--
uresa 11-13. Depending on the nature of the op-
erational symptoms, one or more of the localiz-
ing procedures will he necessary.

h. Use of Chdrt. The troubleshcoting chart is
designed to supplement operational checks that
can be performed at an organizational level. If
previous operational checks have reaulfed in
reference to a particular item of the chart, go
directly to th. _eferenced item. If no operationsal
aymptoms are known, begin with step 1 of the
equipment performance checklist (TM 116625
-316-12) znd proceed until & symptom of trou-
ble appears.

Step T Sym ptom Probabkis trouble Correciion
1 . PILOT lamp I1 does not light and Fuse Fi or F2 defactive or | Check fuses F1 and F2. Replace zs
tube tester fails to operate, burned ouk, necensary. If replaced fuse burns
out, cheek plate supply (terminals
3-14 of tranaformer T2) and ca-
pacitors C3 and C4 for short cir.
cuits,
PILOT lamp I1 defoctive ... Check lamp [1 and repiace if neces.
Sary,
Power cord defective ______._[Check power cord and connector
angd replace {f necessary.
2 PILOT lamp Il lights but FILA.|FILAMENT VOLTS meter |Check meter M1 and replace if
- MENT YOLTS meter M1 does! MI defective. Necessary.
not indicate,
Filzment transformer T1fCheck resistance of T1 (psr. 18).
{fig, 3) defective, Replace 1 if necespary.
FILAMENT BANGE switch | Check switch §1. Replace switch 51
5l defective. if necessary,
3 PILOT lamp I1 lights but PLATE | Power transformer TZ pri-|{Check primary windings of trans-
" meter M5, SCREEN YOLTS| marywinding openorshort-! former T2 (Bgs. 4 and 12, par.
meter M6, GRID BIAS VOLTS| circuited. 185). Repair defective wiring or
meter M2, and SIGNAL meter replace transformer if necessary,
M4 do not indicate,
i With FUNCTION switch 5S4 in|Plate wsupply tube V1|Replace V1.
TEST pasition and PLATE.| defective
SCREEN RANGE switch 33 in
any pasition but OFF, PLATE | PLATE meter MG defective___ | Check mater MG and replace if
meter M6 indicates zero plete necessary.
voltage.
PLATE-SCREEN RANGE | Check switch 33 and replace if
switch 53 defective. necessary.
Transformer T2 secondary | Replace T2,
winding 3-14 open.
B GRID BIAS YOLTS meter M2 does | Bias supply tube V2 defective. | Replace VE.
not indicate.
GRID BIAS VOLTE meter|Cheek meter M2 and replace i
M2 defective, defective.
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14. Voltage Measurements
{figs. 11, 12, and 13}

a. Measure the tube socket voltage with the
multimeter. Refer to the tube socket diagram
{fig. 11} for.voltages normally present. Be sure
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pacitors C3 and C4 for short cir.
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Sary,
Power cord defective ______._[Check power cord and connector
angd replace {f necessary.
2 PILOT lamp Il lights but FILA.|FILAMENT VOLTS meter |Check meter M1 and replace if
- MENT YOLTS meter M1 does! MI defective. Necessary.
not indicate,
Filzment transformer T1fCheck resistance of T1 (psr. 18).
{fig, 3) defective, Replace 1 if necespary.
FILAMENT BANGE switch | Check switch §1. Replace switch 51
5l defective. if necessary,
3 PILOT lamp I1 lights but PLATE | Power transformer TZ pri-|{Check primary windings of trans-
" meter M5, SCREEN YOLTS| marywinding openorshort-! former T2 (Bgs. 4 and 12, par.
meter M6, GRID BIAS VOLTS| circuited. 185). Repair defective wiring or
meter M2, and SIGNAL meter replace transformer if necessary,
M4 do not indicate,
i With FUNCTION switch 5S4 in|Plate wsupply tube V1|Replace V1.
TEST pasition and PLATE.| defective
SCREEN RANGE switch 33 in
any pasition but OFF, PLATE | PLATE meter MG defective___ | Check mater MG and replace if
meter M6 indicates zero plete necessary.
voltage.
PLATE-SCREEN RANGE | Check switch 33 and replace if
switch 53 defective. necessary.
Transformer T2 secondary | Replace T2,
winding 3-14 open.
B GRID BIAS YOLTS meter M2 does | Bias supply tube V2 defective. | Replace VE.
not indicate.
GRID BIAS VOLTE meter|Cheek meter M2 and replace i
M2 defective, defective.
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NOTEGS:

F, VOLTAGE MEASUREMENTS TAKEN WITH
20,000 OHMI-PER-VOLT METER.

2. YOLTAQE MEASURENENTS AQOVE LEAD LINE,
RESISTANCE MEASUREMENTS BELOW LEAD LINE,

3. ALL MEASUREMENTS TAKEN BETWEER PMNTS
INDICATED AND GROUND.

4 ND TUBE IN TEST SOCKETI.

£ On THE TV-2A/J, RESISTORS R40 AND R42 ARE
MOUNTED ON THE REAR OF THE CHAJSIS.

& SWITCH AND CONTROL FOSITION:
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Figure I3,
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EWITCH DR CONTROL POSITION
[EHORT TEST| 4
fFUNCT ION] TEST]

| ALL SELECTORS (q]
FILAMENT NANDE L
ENT ADJIUST FOR 528V ON
[FLAMENT_YOLTS]
METER
[B1AS RANGE] A
[EIAE] FULLY COUNTER-
CLOCKWISE
|
[FLATE] ADJUST FOR 100V #
on PLATE|METER
FULLY COUNTER- I
CLOCKWISE
EICE GE r
SHUNT 0
GM CENTERING] ALIGNED WITH. INDEX
MAAKING ON PAREL
[EGHAC-ZR] ADWST FORRED LINE
ON METER

TMESZE-ME 38135

Reniztor mouniing toard vollage gnd restrlance diagram,



Frobable tmoohle

M4 deoes not

Mu change in voitage indication or
incorrect indication on FPLATE
meter M5 and SCREEN VOLTS

. meter MGwhen PLATE-SCREEN

| FILAMENT VOLTS meter M1 in-
b dieates bui tube under test does

With GRID SELECTORS switch
S8 in position B, PLATE SELEC-
TORS switeh 515 in position A,

switch at 0, and with the A.
i and B- electrieal clips short-eir.
¢ cuited, FIL. CONT, SHORT lamp
12 does oot light in any poxition

With tube tester adjusted for trans.
conductance {{,) test end
PRESS TO TEST P4 switch

FER-

CENT QUALITY metar M3 does

SCREEN YOLTS meter M# does.

and all other SELECTORS.

Pias supply filter capacitor
(3 short-cireuited.

Transformer T2 secondary
winding 26-28 open.

- Sereen supply tube V3

' defactive,

SCREEN VOLTE meter MG
defective.

Screen supply Alter cepacitor
C4 shert-circnited.

Sereen voltage multiplier re-
sistor REG or SCREEN volt-
ape potentiometer Kod open.

Transformer T2 secondary
winding 15-25 open.

SIGN AL meter M4 defective.

Signal voltage divider resia-
tor R47, R4S, RS0 or SIG-
NAL-V.R. potentiometer
R48A open.

Transformer T2 secondary
winding 29, 30 open.

PLATE-SCREEN RANGE
switch 53 defective.

{ Tube under test defective. ..

FIlL- or FIL4+ Seleectors
switeh 86 and STor SHORT
TEST switch 511 defective,

FII, CONT, SHORT lamyp 12
defeoctive.

SHOET TEST switch 51
defective. :

Wiring in short test ciremit
defective, _

Voltage-divider resistor R&0

tor R35 open..

| PLATE potentiometer R45 in-

. correctly adjuated.

PERCENT QUALITY meter
M3 dafective.

Quality meter damping ¢a-
pacitor C2 short-circuited.

Shunt resistor R30, R31, R40,
or R42or GM CENTERING
potentiometer K44 or

or bias supply bleeder resiu-_

Replace C3.
Beplace T2,
Replace V3,

Check meter MB and replace if

Necessary,
Replace C4.

! Replace defective resiator or poten-
tiometar.

Beplace T2.

Check meter M<{ and replace if
defective,

Replace defective resiator or poten-
tiometer.

Replace T2

Check switeh 53 and replace if
Tecessary.

Check filament continunity of tube
under test,

Replace 86, ST, or 811 as necessary.
Replace lamp I2 H necrssary.

Check switech Bil and replacq if
necessary. -

Check wiring and repsir as neces-
aary.

Replace defective resistor.

Adjust R4E 50 that the Index mark-
ing on the knob lines up exactly
with the index marking on the
panal,

Check meter M3 and replace If
defective.

Replace C2.

Replace defective resistor or poten-
tiometer, |

Etap Syrmptom
i
&
not indicate.
]
|
7 SIGNAL meter
indicate.
B
RANGE switeh 53 is rotated.
3
not warm up.
10
1
of SHORT TEST switeh 511.
1l
519 in locked position,
not gi?_e proper indication.
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Step

Symptloen

Frobable trouble

Correction

12

13

14

15

16

17

18

| With GM-SIGNAL RANGE switch

86 in F pesition, PERCENT
QUALITY meter M3 does not give
proper indication,

With PRESS TO TEST P6 switch
821 depressed, indieation on PER-
CENTQUALITY meter M3 drops
to zero,

] With tube tester adjusted for emis-

| sion test and PRESS T TEST

P2 awitck 51 depresscd, PER-

not indicate.

With tube {ester adjusted for vol.
tege-regulator test and PRESS
TG TEST Pb aswitch S20 de-
pressed, neither PECENT QUJAL-
ITY meter M3 nrer PLATE
meter ME indicata.

‘Operntinn of SBIGNAL-V.R. con-

trol K46 does not affect indica-
tion on PLATE meter M5,

:i'i'ith PRESS TO TEST Pi switch
516 depressed and a tube known
ta be. good being tested, FIL,
CONT. SBHORT lamp I2 does not
light.

With tube tester adjusted for in-
terelement jexlizge test, no deflac-
tion ean be obtained on PLATE
meter MB when there is lezkage
between twe or more slements of
tube under tast,

CENT QUALITY meter M3 does |

SHUNT potentiometer B33
open.

GM-SIGNAL RANGE awitch
36 or PRESS TO TEST P4
switeh 8519 defective.

Resistor R40 or R42 in trans-
conductance (G} test net-
work or GM CENTERING
potentiometer B44 defactive.

Wiring im grid circuit open_..

Resistor RER defective. ___

Wiring in plate or meter cir-
euit open.

One of the corrent-limiting
resistors R19 through R25
in plate cirewit defective,

Shunt resistor R30, R31, B40,
R42, or GM CENTERING
potentiometer R44  defec-
five,

SHUNT potentiometer R3E3
defective,

SCREEN potentiometer REB4
or SIGNAL-V.R. potentio-
meter R46A defective,

Screen supply filter capacitor
{4 short-circuited.

FUNCTION awitch 84 defee-
tive,

(SIGNAL.V.R. potentiometer

408 defective.

Signal voltage dlvider resis-
tor B47, R43, or B50 defac-
tiva.

FIL. CONT, SHORT lamp 12
daefective.

SHORT TEST switeh S11 de-
fective, :

FUNCTION switch €4 dafec.
tive,

Multiplier resistor R28 defec-
tive,

Check switchea S5 snd S19 and re-
place If necassary.

Replace defective reasistor or poten-

tiometer,

Check wiring and repair if defec-
tive,
Replace dafective resistor.

Check wiring and repair if defect-
tive,

Replace defective resistor,

Replace defective resiator or poten-
tiometer,

Replace defeativé potentiometer.

Replace defective potentiormeter.

Replace C4.

Check switch 84 end replace if

Necessary.
Eeplace defective potentiometer.

Replace defective resistor.

Replace defective larap.

]Gh&t:k'swit:ch S11 and replace if

NeCasanry.

Cheek switch 54 and replace if
TECEs3ATY.

Replace defactive resiator,

18. Dt Resistances of Transformers T and T2
{fig. 3, 4, and 12)

The de resistances of filament transformer T1

a2

and power transformer T2 windings are listed

pelow. Measure the resistances with the trans-

former disconnected from the uircuii_;.
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¢. Filament Transformer T1 (fig. 3). b. Power Transformer T2 (figs. 4 and 12},

. Terminah F-E::E:::ﬂﬂ Tarminat Rﬁ;:ﬂn}cn
1-2 i 11.9 1+2 . 2.3
-4 2.9 34 : 7.4
4-5 E.3 45 18.45

-6 Lo 1.34 -6 q9.7
6T g Less than 1 6—7 4.2
T8 ; Lesa than L 7-8 ; 23
-9 . Less than 1 3-9 i 3.6
9-10 | l.ess than ) 10-11 0.9
10-11 L.eas than ] 11-12 10.2
11-12 L.ass than 1 12-13 20.0
12-13 Less than 1 1314 BE.2
i3-14 lLess than 1 15-16 12.8
14-15 Less than 1 16-17 12.6
16--16 Lesx than 1 17-18 18.%
16~-17 Lezz than 1 1B-18 13.8
17-18 Less than 1 19320 18.0
18-.19 l.ezs than 1 a0-21 19.3
1820 Less than 1 201-22 14.0
20-21 Less than I £2-23 17.2
21-22 ] Less tharn 1 2324 ] 14.2
- 24-25 - ] 13.5
2627 | 128.1
27-28 129.0
29-30 8.1

al—-33 Less than 1

3334 Loss than 1

J4-35 I.esa than 1
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CHAPTER 4

FIFTH ECHELON FINAL TESTING

24, Purpose of Final Testing

The tests outlined in this chapter are designed
to measure the performance capability of & re-
paired eguipment. Equipment that meets the
minimum standards stated in the tests will fur-
nish satisfactory operation, equivalent to that
of new equipment.

25. Test Equipment Required for
Final Testing

In addition to the test equipment listed in
paragraph 14, the following items are required
for final testing:

26, Test Facilities

All tests should ke conducted under the fol-
lowing conditions:

a. Test should be made at room temperature,

b. The equipment should he ON at least 20
minutes before tests are made.

¢. Input voltage should be 115 volts =10 per-
cent, 60 cycles, single phase,

d. Voltmeter, Meter ME-30A'T should be vIvMm

calibrated to an accaracy of +=0.5 percent error,
for making ac voltage measurements.

e. Multimeter AN/URM-105 should be cali-
brated to an accuracy of 1 percent error, for
making dec voltage measurements.

27. Modification Werk Orders

Ttemn Quantity The perfermance standards listed in the tests
Variable Transformer CN-16/U........._.... 1 (par. 28-39) assume that the modification work
Resistor, 3,000 ohms, £1%, 1 watc ... 1 orders listed below have heen performed. A list-
EE:;E:’ ;gg‘ggg EEE’ fi;‘f : ::::‘ i ing of current modification work orders will be
- o o T found in DA Pam 310-4.

MWD No. Date | Privrity : Echeben | 1";:"':'1’-]“it:'-rht;i:fw|3 Hemaris
MWD 11-6625-316—45/1 | 28 December 1959 Lfrgent | 4 ! Near the nnmencla:_ Maone,
fure plate on the,
: front panel.

MWO 11-6625-316-45/2 13 May 1860 Normal I 4 Near the nomencla- | Equipment modified

|
i‘
|
I
|

per MW 581G 11-
26611, 28 Septom-
ber 1055, need not
be remodified. Test
© Sets TV-2/U and
: - TV-ZA/U pre-
' Yiously modified in
accordance with
. MWO 11-266-1,
= 26 February 1958,
need not be re.
modified.

tuie plate on the
front penel.

T r

28. Bias Voltage Test
(A, fig. 21)
a. Set the GRID switch to position 5.
b. Setthe BIAS and PLATE fine control fully
clockwise,

34

e. Set the GM-SIGNAL RANGE switch fo
position A and all other switches and controls to
their neutral or OFF position (vertical position
for switches, extreme counterclockwise position
for controlz).

AGL I4284

1000 OhmsAfolt VOM



4. Connect the Multimeter AN/URM-—105 be-
tween pin 5 of the OCTAL tube test socket and
a ground test point (mounting screw} on the
tube Lester.

. Setthe ON-OFF switch to the ON position.

A 142K A

f. The GRID BIAS VOLTS meter reads full
scale on ranges 50, 10, and 5.

g. The veltage measured on the AN/URM-
105 will be equal to the voltage indicated on the
GRID BIAS VOLTS meter on all ranges =2.5
percent error.

35
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29. Plate Voltage Test
(A, fig. 21)

¢. Set the PLATE switch to poaition 5.

f. Depreas the PRESS TO TEST P4 switch
to its locked position,

e, Set the GM-SIGNAL RANGE switch to
position A and zll other switches and controls
to their neutral or OFF position {vertical posi-
tion for switches, extreme counterclockwise
position for conmtrols).

d. Connect the AN/URM-105 between pin 5
of the OCTAL tube test socket and a ground test
point {monnting acrew) on the tube tester.

e. Set the ON-OFF switch to the ON position.

f. Adjust the PLATE fine control, and aet
the PLATE-SCREEN RANGE switch to read
its corresponding voltage on the PLATE meter
as follows:

PLATE-ECREEN RANGE switeh powition Vokags
G 250
H 250
J 250
K 125
L 125
M 126
N o0
P 60
L 62.9
R 35 ac
] 20 ac

g. The voltages measured on the AN/URM-
105 will be equal to the voltages indicated on the
PLATE meter +2.5 percent error at each de
point; and =58 percent error at each ac point.

30. Screen Voltage Test
(B, fig. 21}

e¢. Set the SCREEN switch to position 4.

b. Depress the PRESS TO TEST P4 switch
to ita locked position.

e, Set the PLATE fine control in position as
indicated in paragraph 29f, the GM-SIGNAL
RANGE switch to position A, and all other
switches and controls to their neutral or OFF
position (vertical position for switches, extreme
counterclockwise position far controlz).

d. Connect the AN/URM~105 between pin 4
of the OCTAL tube test socket and a ground test

AGD 1¢18A

point {mounting screw) on the tube tester
chassis,
2. Betthe ON-OFF switch to the ON position.

f. Adjust the SCREEN fine contrel, and set
the PLATE-SCREEN RANGE switch to read
ita corresponding voltage on the SCREEN
VOLTS meter as follows:

PLATE-S8CRERN RANGE awilch position Voltage
G 225
H 180
J 136
K 180
L 138
M 80
N B0
P 45

g. The voltages measured on the AN/URM-
105 will be equal to the voltages indicated on the
SCREEN VOLTS meter =5 volts error at each
poeint.

at. Signal Vﬂltugﬁ Tost

(4, fig. 22}
a. Set the PLATE-SCREEN RANGE switch
to position S. -
b, Set the GM-SIGNAL RANGE switch to
position A.
¢. Set the PLATE fine control fully clockwise,

d. Set all other switches and controls to their
neutral or OFF position {vertical position for
switches, extreme counterclockwise position for
controls),

e. Set the ON-OFF switch to the ON position.

f. Adjust the SIGNAL-V.R. fine control so
that the SIGN AL meter indicator deflects to the
redline,

g. Setthe BIAS RANGE switch to position 10.

h. Set the GRID switch to position 5.

t. Adjust the BIAS fine control so that the
GRID BIAS YOLTS meter indicates & volts.

i. Setthe ON-OFF switch to the OFF position.
k. Connect the ME-30A /T between pin b of

the GCTAL tube test socket and a ground test
point {mounting screw) on the tube tester.

t. Setthe ON-OFF switch to the QN position.

m. Set the GM-SIGNAL RANGE switch to
position A, B, C, D, or E to read .25, .2b, .25, .5,
or 2.5 volts aec, respectively. The ME-S0A/U
indicates =+5 percent error at each peint.
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32, Filament Voltage Test
(B, fig. 22)

a. Set the FIL- switch to peaition 7.

b, Set the FIL+4 switch to position 2.

¢. Sot the GM-SIGNAL RANMNGE switch to
pogition A and all other switches and controls to
their neutral or OFF position (vertical position
for switches, extreme counterclockwise position
for conirols).

d, Connect the ME-30A/U between pins 2
and 7 of the OCTAL tube test socket.

e. Set the ON-OFF switch to the ON position.

f. Set the FILAMENT RANGE switeh to
each of its 19 voltage positions, and adjust the
FILAMENT fine control for the exact corres-
ponding voltage on the FILAMENT VOLTS
meter.

g. The voltagea measured on the ME-30A /0T
will he equal to the voltages indicated on the
FILAMENT VOLTS meter 6 percent error at
each point.

33, Gas Test
{C, fig. 21)

Caution; Be sure that the power swiich is in
the OFF pasilion before performing the gas Lest.

a. Set the GRID switch to position 4.

b. Set the CATHODE switch to position 7.

¢. aet the FUNCTION switch to position VR.

d, Set the GM-SIGNAL RANGE switch to
position A and all other switches and controls
to their neutral or OFF position {vertical posi-
tion for switches, exireme counterciockwise
position for controls).

e. Connect the AN/URM-105 between pins 4
and 7 of the OCTAL tube test socket.

f- The AN/URM-1056 indicates a resistance
of 180,000 ohms =10 percent error when the
PRESS TO TEST P6 switch is depressed,

34. leakage Test

2. Set the tube taater up recording to the tube
test data roll chart, to test tube 6V6, -

b. Insert the 6V6 tube and perform the inter-
element leakage (LK) test,

¢. Remove the V6 tube and insert a 4650,000-
chm resistor between pins 4 and 8 of the QCTAL
tube test socket.

. Set the SHORT TEST switch to position Y,

e. Set the ON-OFT switch to the CN position.

f. The PLATE meter indicates to the right of
the 0.6-megohm point.

ALG] 142EA

g. Setthe ON-OFF switch to the OFF pasition.

k. Remove the 450,000-0hm resistor and in-
sert a 550,000-ohm resistor in its place.

{. Setthe ON-OFF switeh to the ON position.

7. The PLATE meter indicates to the left of
the 0.5-megohm point.

35. Short Test

. Set the tube teater up according to the tube
test data roll chart, to test tube 6VO.

b. Insert a 3,000-ohm resistor befween pins 3
and T of the OCTAL tube test socket.

s. Set the ON-OFF switch to the ON position.

d. The FIiL. CONT. SHORT lamp glows con-
tinuously when the SHORT TEST switch 13 set
to positions V, W, and Z.

e. Setthe ON-OFF switch to the OFF position.

¥. Remove the 3,000-chm resistor and insert
it between pins 4 and B of the QCTAL tube test
socket. _ '

g. Set the ON-OFF switch to the ON position.

k. The FIL. CONT. SHORT lamp glows con-
tinuously when the SHORT TEST switch is zet
to positions Y and Z.

1. Setthe ON-QFF switch to the OFTF position.

i. Remove the 3,000-chm resistor and insert
it between ping b and 8 of the OCTAL ftube test

apcket,
k. Set the ON-OFF switch to the ON position.
[, The FIL. CONT., SHORT lamp glows con-
tinuously when the SHORT TEST switch is set

to positions X and Z.

34, Cothode Bias Resistance Test
(D, fig. 21)

Caution: Be sure thati the power swiich is in
the QFF position before performing the cathode
biag resisiance fest.

e. Set the CATHODE switch to position 1.

o. Connect the AN/URM-105 befween pin 1
of the QCTAL tube test socket and a ground test
point (mounting screw) on the tube tester
chassis.

¢. The resistance reading of the AN/URM-
105 is 47, 94, 141, 188, or 288 ohms when the
BIAS RANGE =switch is set to position A, B, C,
D, or E, respectively, =10 percent error at each
poiut.

37. Fiiament Confinuity Test

¢. Check a IL4 tube known tc have a closed
filament.

39




b. The FIL. CONT. SHORT lamp glows when
checking for filament continuity.
- ¢. Check a 1IL4 tube known to have gn open
filament, |
d. The FIL. CONT. SHORT lamp does not
- glow when checking for filament continuity.

38. Shunt Control Test
{fig. 23)

a. Set the PLATE switch to position 5.

b. Set the SUPPRESSOR awitch to position 8.

¢. Set the PLATE-SCREEN RANGE switch
to position S. ‘

d. Set the GM-SIGNAL RANGE switch to
position E,. |

e. Set the SHIUUNT fine control to position 10.

7. Set the PLATE fine control fully clockwisze,

- Set all other switches and controls to their
neutral or OFF positions (vertical position for
switches, extreme counterclockwise position for
controls). -

h. Connect the test cords of the TS-682A/
GEM-1 to the COMMON and MA jacks on the
test meter.

1. Conneet the test cord from the COMMON
jack, on the test meter, to pin B, of the OCTAL
tube test socket, on the tube tester,

7. Connect the tast cord from the 6MA jack,
on the teast meter, to pin 5, of the OCTAL tube
test zocket, on the tube tester.

k. Set the ON-OFF awitch to the ON position.

{. With the PRESS TO TEST P2 switch de- -
pressed, adjust the DIRECT CURRENT
COARSBE CONTROL and the DIRECT CUR-
RENT FINE CONTROL, on the test meter until
the PERCENT QUALITY meter, on the tube
tester indicates full scale,

m. The TS—-682A/G3M-1 indicates 4.92 mil-
liamperes de =5 percent error.

n. Setthe ON-OFF switch tothe OF ¥ position.

0. Remove the test cord on the 6MA jack, and
connect it to the 1IMA jack, on the TS-6824/
GSM-1.

. Set the SHUNT fine confrol to position 80.

g. Set the ON-OFF switch to the ON position.

r. With the PRESS TO TEST P2 switch de-
pressed, =adjust the DIRECT CURRENT
COARSE CONTROL and the DIRECT CUR-
RENT FINE CONTROL, on the TS-6B2A/
GSM-1 until the PERCENT QUALITY meter,
on the tube tester indicates full scale.

s. The T3-682A/GSM-1 indicates 0.605-mil-
liampere de =5 percent error.

AGD 1424
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39. Finol Performoncs Tesd TRANSCONDUCTANCE meter an the AN/

a. Use the TV—-2(*)/U and Teat Set, Electran  © 2 91» =10 percent error.
Tube AN/UUSM=81 to messure and record the g. Tuhes and rated mutual conductance for
mutnal conductance of each tube listed {n e  the tubes to be checked are as follows:

below,

b. Use the FILAMENT, PLATE, SCREEN, Tube trpe Reted mutnel conductance
/U tube test data roll chart, for their correspond- GAS 3,160 mieromhon
ing setting on the AN/USM-31. SAT6 1.200 micromhon

¢. Caleulate and record the mutual conduct- 4ve 4.100 micromhes
ance by multiplying the rated mutual conduet- 1;311 ;ﬂg ::ﬁ:g:
ance listed in 2 he'oW, times the mnt QUl]it}' 18 .m mieromhons
value indicated for each tube on the PERCENT 41 2,900 micromhon
QUALITY meter of the TV-2(*}/U. 45 2,100 micromhos

d. The ealeulated mutual conductance of each 955 2,200 micromhos
tube measured on the TV-2{*) /U will be equal S840 6,000 vricromhos

5873 2.900 micromhos

to the mutual conductance measured on the

Figure 24. MIL-STD rezislar eclor code markings.
(Located im back of manual)

Figure 25, MiL-STD capacitor color code markings.
{Located in back of manual)

Figure 28. Teat Sel, Electran Tube TV-2(*) /U, schematic diagram.
(Lacated in back of manual)

Figure 27, Test Sct, Eleciron Tube TV-2{*) U, chassis and resistor mourting board
wiring diagram,
{Lacated in back of manual)

Figure 28, Test Seil, Electron Tube TV-2(*}/U, sonirol and tmatrument panel, wring
diagrom.
{Located in hack of manusal)
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20. Zero Adiustment of PERCENT QUALITY Meter

When the procedures in paragraph 19 have been completed, adjust
tha PERCENT QUALITY meter to zero. This adjustiment should

be made eaech -time before testing any tube for transconductance
{GM). Procesd as foliows:

a. Turn the GM-SIGNAL RANGE switeh to the ¥ position.

b. Depress the PRESS TO TEST P4 switch to its locking position.
Reset. controls to give the exact meter readings specified in the
METER SETTING columns of the tube test data sheet,

e. Adjust the GM CENTERING control until the pointer of the
PERCENT QUALITY meter is set exactly to zero on the seale,

d. Release the 1’4 switch,



28. Procedure for Reading Plate Current (Less than 50 Milli
amperes) of Triode Tubes

a. Perform the operations indicated in paragraphs 15, 16, and 19.
'E,r. Set all selector switches ns indicated on the Lube tost date clinrt
wilh the exeeption of the PLATE and SCREEN selector switehos,

¢, Operate the PLATE selector switeh to the O pomition.

d. Opernte the SCREEN selector switeh {o the position designated
for the PLLATE selector switeh.

¢. Operate the GM-SIGNAL RANGE switch to the F position.

f. Adjust the SCEREEN fine contrel until the voliage specified on
the chart for the PLATE meter 13 indicated on the SCREEN VOLTS

fneler.,

Note, Tt may be necessary ta operate the PLATE-SCREEN HANGE switeh
(& new seiting, moving the switeh in a countereloekwise direction, so that the
SCREEN VOLTS meter eon indicale the vollage speetfied for the PLATHE meter,

g. Adjust all other fine controls as required on the bube test data
chart for the tube under test.

h. Turn the S8IGNAIL-VR fine control to s maximum ceunter-
clockwiac position.

i. Operate the FUNCTION switeh to the VR position.

7. Operate the SHUNT control to 0.

k. Depress the PRESS TO TEST P§ switch, Be sure the proper
voltages {or the tube being tested appear on all other meters. Note
the reading on the 0- to 50-milliampere (ma) scale on the PLATE
metor,

. Release the PRESS TO TEST P§ switeh,

m. When the test is completed, operate the ON-OFFE power swiich
to the OFF position, remove the tube under test from the test socket,
and return all switches snd controls to their safety positions {par. 154).

Pentodes and beam power tubes may bhe tested in this method if a 100 Ohm,
1 W resistor is connected across the plate and screen pins of the tube under test.



