T.0. 33AA21-4.12

CHAPTER 2
TROUBLESHOOTING

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

12. General Instructions

Troubleshooting at fourth and fifth echelon
maintenance levels includes all the techniques
outlined for organizational maintenance (TM 11
—65625-316-12) 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 systematic 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-
lating techniques.

13. Organization of Troubleshooting
Procedures

a. General. The first step in servicing a de-
fective tube tester is to localize the fault to the
circuit responsible for abnormal operation. The
second step is to isolate the fault to the defective
part that is responsible for the abnormal 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. Locolization. The tube tester can be used to
check pilot lamps, diode tubes, amplifier tubes
for transconductance (G.), gas, and leakage
between tube elements, and to check tubes for
shorts, The first step in lo¢alizing troubles is to
determine the circuit or circuits at fault by the
following methods:

(1) Visual ingpection. The purpose of vis-
ual inspection is to locate faults with-
out tebting or measuring circuits. All
meter readings and other visual signs
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should be observed to trv to localize the
fault to a particular circuit.

(2) Operational tests. Operational tests
frequently indicate the general loca-
tion of trouble. In many instances, the
tests will help in determining the exact
nature of the fault. The equipment per-
formance checklist (TM 11-6625-316
-12) is a good operational test.

¢. Isolation. The checks listed below will aid
in isolating the trouble. After the trouble has
been isolated to a particular circuit, isolate the
trouble within that circuit to a particular part.
(1) Voltage 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) to find
the value for normal readings; com-
pare them with readings taken.
(2) Troubleshooting chart. The symptoms
listed in the troubleshooting chart
(par. 17¢) will aid in localizing trouble
to a component part
{3) Intermittent troubles. In all these tesats,
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. Check the wiring and con-
nections to the tube tester.

14, Tools and Test Equipment Required

The following chart lists the tools and test
equipment required for troubleshooting the tube
teater, the associated technical manuals, and the
assigned common names.
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Tool or teat equipment I

Technical manial

Cammon name

Tool Equipment TK-21/G v mmmisnec | e
Meter Test Set TS-ARZA/GEM-1 . i}
Multimeter AN/URM=105 . ... e

Test Set, Electron Tube AN/USM-31.______
Voitmeter, Meter ME-30A/U. .

T™M 11-2535B

TM 11-6625-203—12-35
Wavahipas 91734

TM 11-6625-320-12

Pt e i Tool equipment

| Test meter

| Multimeter
Tuhe tester
Voltmetar

15. Checking Filament and High-Veltage

Circuits for Opens and Short Circuits
{figs. 3, 4, 11, 12, and 13)

Trouble in Test Set, Electron Tube TV=2(*)
/U often can be detected by checking the de
resistance of the filament, plate, screen, bias,
and signal supply cireuits (fig. 11-13) before
power is applied to the unit. Take all measure-
ments with the multimeter ; proceed as follows;

d. Preparation.

(1)
(2)

(3)

(8)

(9)

Dizconnect the power cord from the ac
supply.

Femove the chassizs from the case, and
then remove the tubes.

Set PLATE-SCREEN RANGE switch
53 to position G.

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

Set the SHORT TEST switch to
OPEER. position.

Set the FUNCTION switeh to TEST
position.

et the PRESS TO TEST P1, P2, P3,
P5, and P6 awitches to neutral position.
Set all SELECTORS switches to 0
position.

Set the FILAMENT RANGE switch
to OFF position.

b. Filament Circuit,

(1}

(2)

(3)

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

The resistance should be about 20
ohms. An infinite reading indicates
that there is an open secondary wind-
ing or a faulty connection at one of the
terminala.

To detect a break, check the de resist-
ance from terminal to terminal. If the
resistance is zero across any two ter-
minals, the circuits across the winding
are short-circuited or the winding itself
is short—cireuited.

c. Plate Supply Cireuit.
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{1) Measure the dc resistance between

terminal 34 of the 5-volt heater wind-
ing 33-35 of transformer T2 (fig. 4
and 12) and ground.

The resistance should be 250,000 ohms.
If the resistance is low or zero, the
plate high-voltage circuit is grounded,

d. Sereen Supply Circuit.
(1) Measure the de resistance between pin

T of tube V3 (fig. 11) and ground.
The resistance should be between
9,500 and 12,000 ohms; this depends
on the setting of SCREEN fine contrel
R54. If the resistance reading is very
high or infinite, potentiometer B54 or
bleeder resistor R55 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 (de load) windings
15-25 of transformer T2 for possible
short circuits.

e. Bigs Supply Circuit.
(1) Measure the resistance between pin 1

or 6 and pin 7 (ground) of tube V2
(fig. 11). With BIAS RANGE switch
S2 in the 50 (50-volt) position, the
resistance should be approximately
7,000 chms. With BIAS 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 B34, R26, R27, or R23
or BIAS fine control R29 may be open.
If the resistance is very low or zero,
the bias supply is short-circuited.
Check filter capacitor C3 and the wir-
ing to bias supply rectifier tube V2 for
short circuita.

I Signal Supply Clreuit,
{1) Measure the dc resistance between ter-
minals 29 and 30 of the signal supply
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winding of transformer T2 (figs. 4
and 12).
(2) The resistance should be approximately

the ac voltage-divider circuit across

the winding is short-circuited.

8 ohms. If the resistance is high (over (3) Check the wiring to SIGNAL meter
M4, SIGNAL-V.R. potentiometer
R46A, and resistors R47, R49, and R50

1,000 ohms), the signal winding is
open. If the resistance is very low or
zero, the winding is short-circuited or

120% A
150

100V 0C
250 — 165V 0&
5y AC BaR
PLATE SUPPLY BlAS SUPPLY
Wl WE
a3 BX&
SWITCH DR GCONTROL POSITION
[ERoRT T=57]
FUNGTION TEST
aLL SELECTORS (]
FILAMENT RANGE
— T FOR 625V ON
L IvENT Soies]
EILANEN PTLAMENT WOLTS] METER
BIAS RANGE (2]
FULLY COUNTERCLOGKWISE
[PLATE-SCREEN RANGE Hl
PLATE ABJUST FOR 100V ON
METER
SCREEN FULLY GOUNTERGLOCKWISE
G- SIOMAL RANGE (&
SHUNT [e]
ALIGNED WITH INDEX
GM CENTERING MARKING OM PANEL.
SIGNAL-Y R. ADJUST FOR RED LINE DN
SIGNAL] METER.

for possible short cirenits.

L]+
210V AG
Bo
ooy DG
12K
BO
SCREEN SUPPLY
W3
6X4
HOTES!

1. AG VOLTAGE MEASUREMENTS TAKEN

WITH 1,000 OHMS-PER-¥OLT METER.
DG WOLTAGE MEASUREMENTS TAKEN

WITH 20,000 OHMS-PER-VOLT METER.

2. VOLTAGE MEASUREMENTS ABOVE
LINE, RESISTANGE MEASUREMENTS
BELOW LINE.

3, ALL MEASUREMEMTS WITH

EXGEPTION OF FILAMENT VOLTAGES

TAKEM BETWEEN POINTS INDICATED
AMD GROUND.

4. NO TUBE 1N TEST SOCKETS.

5, SWITCH AND CONTROL POSITIONS AS

SHOWM ON GHART,

THMEE25-316-35-11

Figure 11, Tube zocket voltage and resizgtance dingram.

Figure 12, Chasis voltage and reaistance disgran.
{Located in back of manual}
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NOTES:

I, VOLTAGE MEASUREMENTS TAKEN WITH
20,000 OHMS-PER-VOLT METER.

VOLTAGE MEASUREMENTS ABQVE LEAD LIME,

RESISTAMGCE MEASUREMENTS BELOW LEAD LINE.

3. 4LL MEASUREMENTS TAKEN BETWEEN FOINTS
INDICATED AND GROUND,

4, N0 TUBE IN TEST SOCKETS.

5 QN THE TV-2ASU, RESISTORS R40 AND R4Z ARE
MOUNTED OM THE REAR OF THE CHASSIS.

& SWITCH AMD CONTROL POSITION:

(3]

ZWITCH OR CONTROL BOSITION
SHORT TEST
[FUNCTION
ALL SELECTCRS [3]
T
[FILAMENT RANGE
bl 23 |
e LBER T B3 _J e FILAMENT ADJUST FOR G25Y ON
av oW aw [FILAMENT wCLT3]
o ] . [(R3I | o FILAMENT L
a20 1,200 1590 P
av A oy ov - ov E
= B4g ] [ GG
o0 12 T I Blas RANGE =]
ov oV ov W . ]
[ R40 O [+ RED BIAS [ FULLY COUNTER- |
30 8 28K 50 | :
v oV 100V DG | cLoCKWISE |
(72 | o i :
'zl 2 230K J0 [FLATE-SCREEN manGE]| | [H] |
ov av o 5
hz ELE] F} 247 EDE i
L] i
av oy 265V OO & T FoR 10OV |
s 1 ok ! a FLATE] DJus o !
e a40 S 530 |
360 ON [PLATE|METER
av v ot 2e8Y OC : i
360 L2l 244 LA e SCHEEN FULLY COUNTER-
av A ol o EE0VAC zesfvore
[a { res | a] [+, G o CLOCKWISE
100 as 280 1 -
STV AL 6TV OC GM-SIGNAL RANGE B
O——— REE
190 284 SHUONT =]
. W
%‘ — '?3 a EM CENTERING] ALIGHED WITH INDEX
L ST |
| 2,500 T4 : MARKING OGN PANEL
] [SIGHAL-v.F. ADJUST FORRED LINE
oM [SIGRAL| METER

THMEEEE-3I5-5513

Figure 15, Resigtor mounting board veltage and resistance diagram.
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16. Voltage Measurements
(figs. 11, 12, and 13)

a. Measure the tube socket voltage with the
multimeter. Refer to the tube socket diagram
(fiz. 11) for voltages normally present. Be sure
that the switches and controls are set as indi-
cated in the Nofes column on figure 11.

b. Measure the voltage at the test points on
the front, rear, and top of the chasais 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
fizures 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 are set as indicated in the Nofes column
on figure 13.

¢. Troubleshooting Chart (fig. 26).

3/APAL02

17. Localizing Troubles

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

b. Use of Chart. The troubleshooting chart is
designed to supplement operational checks that
can be performed at an organizational level. If
previous operational checks have resulted in
reference to a particular item of the chart, go
directly to the referenced item. If no operational
symptoms are known, begin with step 1 of the
eguipment performance checklist (TM 11-6625
—316-12) and proceed until a symptom of trou-
ble appears.

Step | Symprom [ FProbabie troubls Correction
1 PILOT lamp I1 does not light and Fuse F1 or F2 defective or Check fuses F1 and F2. Replace as
tube tester fails to operate, burned out. necessary. If replaced fuse burns
out, check plate supply (terminals
3-14 of transformer T2) and ca-
pacitors C3 and C4 for short eir-
cuits.
PILOT lamp I1 defective .. | Check lamp I1 and replace if neces-
sary.
| chrm cord defective | Check power cord and connector
i and replace if necessary.
2 { PILOT lamp I1 lights but FILA. FILAMENT VOLTS meter| Chock meter M1 :.ml replace if
MENT VOLTS meter M1 does! M1 defective. . NECELSATY,
not indicate.

IFﬂlment transformer T1 Check resistance of T1 (par. 18).

i ifig. 3) defective. Replace 1 if necessary.
1- FILAMENT RANGE switch | Check switch S1. Replace switch 51
| 51 defective. if necessary.

3 PILDT lamp I1 lights but PLATE | Power transformer T2 ]}n-.Chm:h primary windings of trans-

| meter M5 SCREEN VOLTS

| meter M8, GRID BIAS YOLTS

| meter M2, and SIGNAL meter
M4 do not indicate.

4 With FUNCTION awitech 84 in|Plate
defective

TEST position and PLATE-
SCREEN RANGE switch 83 in

mary winding open or short- |
circuited.

former T2 (figs. 4 and 12, par.
184). Repair defective wiring or
replace transformer if necessary.

supply tube V1|Replace V1,

any position but OFF, PLATE | PLATE meter M5 defective__ | Check meter M5 and replace if

meter M5 indicates zero plate
voltage.

necessary.

rP‘LA']!’E SECREEN RJ'L‘IGE Check switch 53 and replace if

switeh 53 defective. l

MECESSATY.

Transformer T2 ucnnd.-.ry Replace T2
| winding 3-14 open.
H IGRLD BIAS VOLTS meter M2 does = Dias supply tube V2 vae. Replace VZ.

not indicate.

‘r |

IGRID BIAS VOLTS meter C]mci: meter M2 and replace if
M2 defective.

defective.
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Biep | Symptom | Probeble trooble Correation
[ | Biaz supply filter eapacitor | Replace C3.
I {3 short-circuited. |
{ Transformer T2 secondary | Replace T2
| winding 26-28 open.
i | SCREEN VOLTS meter ME does Screen supply tube V3 Replace V3.
| not indicate, ! defective.
(SCREEN VOLTS meter M6 | Check meter M6 and replace if
| defective. necessary.
| Sereen supply filter capacitor Replace Cd.
4 short-circuited.
Sereen voltage multiplier re. Replace defective resistor or poten-
sistor RE6 or SCREEN volt-|  tiometer.
age potentiometer B54 open. |
Transformer T2 secondary | Replace TZ2.
[ winding 15-25 open. |
7 (BIGNAL meter M4 does net|SIGNAL meter M4 defective. | Check meter M4 and replace if
indicate. defective.
Signal voltage divider resis- Replace defective resistor or poten-
tor R47, K49, R50 or 3IG- tiometar.
MNAL-V.R. potentiometer
R46A open. |
Transformer T2 secondary Replace T2.
winding 29, 30 open. |
& i No change in voltage indication or |PLATE-SCREEN REANGE | Check awitech 33 and replace if
incorrect indication on FLATE awitch 53 defective, MECE2TATY.
meter M6 and SCREEN VOLTS {
meter M6 when PLATE-SCREEN |
RANGE switch 33 iz rotated. |
a FILAMENT VOLTS meter M1 in-| Tube under test defective ... | Check filament continuity of tuhe
dicates but tube under test does |  under test.
not warm up.
FIL- or FIL+ BSelectors|Replace 36, 87, or 311 as necessary,
awitch 56 and 27 or SHORT
TEST switch 811 defective.
14 With GRID SELECTORS switch | FIL CONT. SHORT lamp I2 | Replace lamp 12 if necessary.
58 in position B, PLATE SELEC- defectiva.
TORS switeh 515 in position A,
and all other SELECTORS. SHORT TEST awitech 511 |Check switch 511 and replace if
awitch at 0, and with the A.| defective. necessary.
and B- electrical clips short-cir- :
cuited, FIL. CONT. SHORT lamp | Wiring in short test eirewit| Check wiring and repair as neces-
12 doez not light in any position defectiva. aary,
| of BHORT TEST switeh 511.
| Voltage-divider resistor R60 | Replace defective resistor.
or hias aupply bleeder resis-
| tor B35 open.
! PLATE potentiometer B45 in- | Adjust R45 so that the index mark-
| correctly adjusted. ing on the knob lines up exactly
| with the index marking on the
| panel,
11 | With tube tester adjusted for trans. | PERCENT QUALITY meter | Check meter M2 and replace if
conductance (G, ) test and| M3 defective. defective.
PRESS TO TEST P4 switch
319 in locked position, PER-|Quality meter damping ca-| Replace C2.
CENT QUALITY meter M3 does | pacitor C2 short-circuited.
not give proper indication.
Shunt resiator B30, R31, R40, | Replace defective resistor or poten-
or R42or GM CENTERING | tiometer.
potentiometer R44 or
AGD 142EA
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Ttep

Symptom

Probable trouble

| Carrection

12

13

14

15

16

18

With GM-SIGNAL RANGE switch
85 in F position, PERCENT
QUALITY meter M3 does not give
proper indication.

{ With PRESS TO TEST P6 switch

| 521 depressed, indication on PER-
CENT QUALITY meter M3 dropa

to Zero.

| With tube tester adjusted for emis-

| sion test and PRESS TO TEST
P2 switeh 517 depressed, PER-
CENT QUALITY meter M3 does
not indicate,

With tube tester adjusted for wvol-

pressed, heither PECENT QUAL-
ITY meter M2 nor
meter M5 indieate.

Operation of SBIGNAL-V.R. con-
trol Rd6 does mot affect indica-
tion on PLATE meter M3.

| With PRESS T0Q TEST P1 switch
316 depressed and a tube known
to be good being tested, FIL.
CONT. SHORT lamp 12 does not
light.

With tube teater adjusted for im-
terelement leakage test, no deflec-
tion can be obtained on FLATE
meter M5 when there iz leakage
between two or more elements of
tube under test,

tage-regulator test and PRESS)|
TO TEST PE switch 820 de.

PLATE |

SHUNT potentiometer K33
open.

GM-BIGNAL RANGE awitch
86 or PRESS TO TEST P4
switeh 319 defective,

| Resistor R40 or B42 in trans-

work or GM CENTERING
potentiometer Rdd defective,
Wiring in grid circuit open._._.

Resistor R58 defective. .. ...

| Wiring in plate or meter cir-
| cuit open.

|One of the current-limiting
resistors R19 through R25
in plate circuit defective.

Shunt resistor B30, E31, B40,

R42, or GM CENTERING
potentiometer R44  defee-
tive.
SHUNT potentiometer
defective.

B33

| SCREEN potentiometer R34

meter R46A defective.
Screen supply filter capacitor
4 short-cireuited.
FUNCTION switch 54 defec-
tive.
SIGNAL-V.R. potentiometer
46EB defective.

Bignal voltage divider resis-
tor R47, R49, or B50 defec-
tive.

FIL. CONT. SHORT lamp I2
defeetive,

SHORT TEST switch 511 de-
fective.
FUNCTION awiteh 34 defec.

tive,

Multiplier resistor K38 defec-
tive.

conductanee ({3, test net- |

| Check switches S5 and 319 and re-
place if necessary.

Replace defective resistor or poten-
tiometer,

Check wiring and repair if defee-
tive,
Replace defective resistor,

Check wiring and repair if defect-
tiva,

Replace defective resistor.

Replace defective resistor or poten-
tiometar.

 Replace defective potentiometer.

Replace defective potentiometer.

or BIGNAL-V.E. potentio-

.REpIa.cE C4.
Cheek switech 354 and replace if

NEeCesIary.
Replace defective potentiometer.

Feplace defective resistor.

Replace defective lamp.

Check switch 511 and replace if
necessary.

Check switch 34 and replace if
NECE3Sary.

Replace defective reaistor.

!

. 18. Dc Resistances of Transformers T1 and T2
(fig. 3, 4, and 12)

The de resistances of filament transformer T1

22

and power transformer T2 windings are listed

below. Measure the resistances with the trans-

former dizconnected from the cireuit.
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a. Filament Transformer T1 (fig. 3). b, Power Transformer T2 (figs. 4 and 12).
Terminai= R?;::ﬂ“’ Terminals &f‘u';:nt::'}l"
1-2 115 1-2 2.3
g 2.9 34 5 7.4
i-5 5.3 45 18.45
5-6 1.34 56 ; 9.7
E=T Less than 1 6-T i 4.2
7-8 Less than 1 T-8 2.8
-5 Lesa than 1 B 3.5
9=10 Less than 1 ° 10-11 8.9
10-11 Less than 1 11-12 0.8
11-12 | Less than 1 12-13 20.0
12-13 Lesa than 1 13-14 8.2
13-14 Less than 1 15-18 12.8
14-15 Less than 1 16-17 : 13.5
15-14 Lesa than 1 17-18 ; 16.7
16-17 ; Less than 1 18-19 : 13.6
17-18 Less than 1 19-z20 i 8.3
18-19 Less than 1 20-21 ( 19.1
19-20 Less than 1 21-22 | 14.0
20-21 Less than 1 22-23 17.2
21-22 Less than 1 2524 | 14.2
24-25 | 13.5
26-27 | 128.1
27-28 [ 129.0
2930 | 9.1
31-32 Leas than 1
33-34 Less than 1
34-35

Less than 1
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