TESTING

The CALIBRATE switch should be in the OP-
ERATE position during the testing procedure,
The P, G and K switches shouldbe in position 1.
The DISCONNECT and LIFE TEST switches
should be in the NORMAL position, the LEAK-
AGE switch in TUBE TEST position, and the
PLATE switch in position D. Other switeh and
vontrol positions will be called for as required,
BE SURE to obzerve normal safety precautions
during testing of this instrument. Disconnect
power when making connections to terminals
(connecting meter leads, ete.),

Obmmeter and continuity readings may be dif-
ficult to make due to the complexity of the tube
tester switching, In no case, however, should
there be DC continuity shown from the circuitry
to the chassis or panel. The only connection to
chassis ground are the common terminals of the
nacillation suppressors (P.E.C.'s). A connection
between chassis and any other point indicates
incorrect wiring or a faulty eomponent,

In the event the unit does not perform as out-
lined in the testing procedure, troubleshooting
ig greatly simplified by comparing the wiring
of the switches, transformer, ete. with the ter-
minal code data shown on the Schematic Diag-
Eram.

1. LINE CONTROL CIRCUIT

Plug the line ecord into a 105-125 wvolt 60
cycle AC souree and move the OFF.ON
switch to the ON position. The panel lamps
should light to a nmormal brightness level
with the SET LINE control at the halfway
point of its rotation. Turning the SET LINE
control elockwise from this pogition should
brighten the panel lamps, Turning the SET
LINE control counterclockwise should cause
the panel lamps to dim.

Pull down the LINE TEST switch, The
meter should deflect upscale. The reading
of the meter will be dependent upon the po-
gition of the SET LINE control, a clock-
wise rotation of the control producing an in-
crease in meter indication. Assuming an
Input wvoltage of 117 volts, the meter indi-
eation gshould vary from approximately 1,/4"
to the left of the LINE CHECK arrow at
midscale (maximum counterclockwizse po-
gition of SET LINE contrel) to about 1,2
to the right of the arrow (maximum clock-
wise posgition of the SET LINE comtrol).
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2.

FILAMENT SUPPLY CIRCUIT

Connect the leads of an AC woltmeter to
SX21 (see Figure 43) and CD1 (gee Figure
63) (use the 150 volt range or higher), Turn
the instrument ON and adjust the line
voltage (pull down the LINE TEST switch
and adjust the meter to the LINE CHECK
arrow with the SET LINE control),

For all voltage positions of the FILAMENT

switch, the voltmeter should read essen-
tially the same voltage as that shown onthe

PANEL. The important consideration is that

the voltmeter reading should increase with
each successive clockwlse step of the FIL-
AMENT switch, If the voltmeter shows a
decrease when the switeh is rotated clock-
wise, the switch has beenincorrectly wired,
H this situation occurs, it should be cor-
rected before proceeding further.

With the FILAMENT switch at any conven-
lent woltage position, depressing the LIFE
switch should decrease the voltmeter rogd-
ing by approximately 10%,.

Select a tube designed for series string
hookup (heater current of 600 ma prefer-
red) and setthe SELECTOR switches corre-
spomding to the heater connections to posi-
tions € and 7, respectively, Set all other
SELECTOR switches to 0. The top row of
SELECTOR switches corresponds to tube
pin 1 through 5, starting at the left. The
bottom row corresponds to tube ping 6
through 9, starting at the left. Turn the
filament gwitch to the correct current pogi-
tion,

Now plug in the tube. It will probably be
necessary to readjust the SET LINE eon-
trol. The volimeter should now indicate
essentially the same voltage as that listed
for the particular tube type you are using.
Here again, depressing the LIFE switch
should decrease the voltage reading by
approximately 10%.

If everything is operating as outlined above,
the filament supply circuit has been cor-
rectly wired. Remove the tube and go on
to the plate voltage testine section.




3.

PLATE VOLTAGE SUPPLY

Connect the leads of the AC voltmeter to
SP2 and 3G2 (see Figure 28). The volt-
meter should indicate as shown below for
various positions of the PLATE switch.

Poaition A 20 ¥V AC
Position B 45 WV AC
Position E 17T ¥ AC

Connect a DC voltmeter to SP2 and 562
(nepative to SP2). The wvolitmeter should
indicate as shown below for various posi-
tions of the PLATE switch,

Position O 28 VDC
Position C g0 Vv DC
Position D 135 V DC
Position F 225 v DC

Remove the voltmeter leads and put the
PLATE switch in position G. This connects
the wvariable DC supply used for voltage
regulator testing, This supplyis constantly
monitored by the TT-1 meter. which should
now be reading the value of the voltage ap-
plied to the plate cireult of the tester, This
voltage may be varied by either the FILA-
MENT switch or the SET LINE control
If either one or both fails to change the val-
ue of the meter readine or if no reading is
present, check the wiring of the PLATE
switeh and associated circuitry before pro-
ceeding.

Flace the PLATE switch in position O, Con-
necta DC voltmeter to terminals N1 and O1
(negative Lo N1). The voltmeter should indi-
cate 26 V DC. This voltage supply is con-
nected to the space charge grid of space
charge grid tubes,

BIAS VOLTAGE SUPPLY

Conneet the leads of a DC voltmeter to SP2
and SHZ2 (negative SR2), Plare the BIAS
RANGE switch in the L (low) position and
the BIAS control maximum clockwise. Turn
the internal bias adjust control CDthrough-
put its entire rotation, The voltmeter should
indicate from 0 to 20 volts, depending on the
setting of CD, Adjust CD to give a volt-
meter reading of approximately 5§ wvolts.
Now turn the BIAS conirol on the front of
the panel. This should vary the voltmeter
reading from O V (maximum eounterclock-
wise) to 3 V (maximum clockwise), Now
change the BIAS RANGE switch to the H
{high) position. Rotation of the BIAS control
should now give a voltmeter indication {from
0 to 20 volts., Remove voltmeter leads.

i T

Switeh Position

LEAKAGE TESTING CIRCUIT

Zet the instrument controla as shown below.
These are the settings for a BAUS tube.

PLATE C
FILAMENT 6.3
SELECTORS 52763-4100
BIAS BL

METER 45

SIGNAL 4

Select a convendent walue of resistance
{preferably between 100 K and 500 KQ).
With this resistor between pins 4 and 7 of
any of the tube zockets, the meter should
indicate the resistance value directly onthe
LEAKAGE meter scale when the LEAEAGE
switch {8 in the #1 position. Move the LEAK-
AGE switch to position 2 -the meter pointer
ghould return to its restposition. Now move
the resistor to pins 2 and 7. The resistance
reading should now reappear on the meter.
Check the remaining positions of the LEAK-
AGE switch as shown below.

Resistor between

| Ping 5 and 7
4 Ping 6 and 7
5 Ping 1 and 7

If the leakage testing circult does not oper-
ate as outlined above, recheck the wiring of
the LEAKAGE switch and associated cir-
cuitry before continuing the testing proced-
ure, otherwise, remove resistor.

NOTE: The meter pointer will normally be a
little above zero with the LEAKAGE switeh in

position 2, 3, 4, or 5.

B.

TUBE SOCKET AND SELECTOR SWITCH
WIRING

Place the LEAKAGE switch in the TUBE
TEST position. The other controls should be
positioned as outlined in the previous sec-
tion. The instrument is now set up to test a
6AUE. With the negative lead of a DC wolt-
meter connected to pin 7 of any of the tube
sockets, you should measure the following
voltages at the pin numbers indicated.
PIN NO. VOLTAGE

-1 wolt (approx)
0 volts

+80 volta £10%
FB0 volts +10%

o R B3 =
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An AC voltmeter connected between pins 3
and 4 should indicate approximately 8 volts
AC,

Operation of the DISCONNECT awitch should
reduce the above listed voltage readings to
0.

Gm TESTING CIRCUIT

Insert a BAUG tube which isknown tobe good
in the proper socket and allow it to warm
up (knob positions should be as indicated
in Section 5). While it is heating, position the
two tab mounted controls CF and CG (mount-
ed on the subchassis) at the mid-point of
rotation. The METER control should nowbe
turned maximum counterclockwise (0).

Pull down the Gm test switch; the meter
ghould now deflect up-scale. The meter
reading should increase and decrease ac-
cordingly as CF and CG are varied, Chang-
Ing the position of the SIGNAL switch ahould
also cause a variation in meter reading, a
decrease in meter reading eorresponding to
clockwise motion of the SIGNAL switch.
This action should also cecur as the METER
control iz waried, an increase in meter
reading corresponding to clockwise rotation
of the control,

I no meter reading is obtained during this
test, the oscillator transformer connec-
tions, oscillator tube socket connections,
ogeillator tube (3A4) and choke connections
could be possible sources of trouble. Re-
move BAUG tube,

GRID CURRENT TESTING CIRCUIT

Turn the PLATE switch to position "0".
Connect a laree resistance value (22 meg-
ohms or higher) from SR2 to 5Q2. Turn the
instrument on and allow a few minates for
the 12AVE tube to heat.

Turn the GRID CURRENT switch to the
TEST position and hold it there. The meter
should deflect up-scale.

K no meter reading is observed during this
test, the GRID CURRENT switch wiring and
associated cirecuitry should be checked
carefully, Hemove the resistor between
SR2 and 5Q2 before proceeding further.
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10.

RECTIFIER ANDDIODE TESTING CIRCUIT

Set the panel controls as shown below,
These are the settings used for testing =
BALS tube.

FLATE A
FILAMENT 6.3
SELECTORS K3761 - 2P00
METER 39

Insert a GALS tube which is known io be
rood into the proper socket, After allowing
gufficient time for the tube to heat, pull
down the AMPL.-RECT. and DIODES switch
to the RECT and DIODES position. The meter
ghould deflect up-seale into the section
marked "DIODES O.K." Remove 6ALS tube.

CALIBRATION CIRCUIT

Turn the CALIBRATE switeh to position 1
(BIAS) and the BIAS controls to 20L; the
meter should deflect up-gcale. This meter
reading should increase or decrease ac-
cordingly as CD is varied.

Turn the BIAS control to 0, change the
CALIBRATE switch to position 2 (SIGNAL),
and pull down the Gm test switch. The meter
reading with the CALIBRATE switch in this
position should change with rotation of con-
trol CG.

Turn the METER control maximum clock-
wigse and change the CALIBRATE switch to
pogition 3 (METER). The PLATE SWITCH
should be in position C. Pull down the Gm
test switch. The meter reading should vary
with rotation of control CF,

Return the CALIBRATE switch to the OP-
ERATE position.

If all circuits check out as indicated, proceed
with the roll chart installation, I difficulty is
encountered it will be easier to correct before
the roll chart mechanism is installed.




CALIBRATION

The instrument should be placed on a flat
rigid surface. With the line cord removed,
check the mechanical zero position of the meter
needle. If it is not directly over the 0 position
of the meter scale, adjust it by turning the zero
adjust screw in the front of the meter case,

All SELECTOR switches should be set at 0 for
the calibration procedure. Turn the LEAKAGE
switch to the TUBE TEST position.

Make all adjustments as carefully and accur-
ately as possible; the accuracy of the test
information derived from this tester is de-
pendent upon proper calibration.

1. BIAS CALIBRATION
The purpose of this adjustment is to setthe

low range of grid bias voltage to a pre-
determined level. Set the controls as fol-

lows:
PLATE A
BIAS 20 L
METER Maximum
clockwise
SIGNAL 8
CALIBRATE Operate

Pull down the LINE TEST switch and ad-
just the SET LINE control until the meter
needle is over the LINE CHECK arrow.
Turn the CALIBRATE switch to position
1(BIAS) and adjust CDuntil the meter needle
is again over the LINE CHECK arrow.
Return the CALIBRATE switch to the OP-
ERATE position and again check the line.
If necessary, reset the SET LINE control
and recheck the bias level by moving the
CALIBRATE switch back to position 1.
Repeat as many times as necessary.

2. SIGNAL CALIBRATION

The purpose of this adjustment is to set the
output level of the oscillator circuit (signal
input to Gm testing circuit),

set the controls as follows:

PLATE A
BIAS Maximum counterclockwise (0)
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METER Maximum clockwise
SIGNAL 1
CALIBRATE Operate

Make a line voltage check, When the SET
LINE control has been properly adjusted,
move the CALIBRATE switch to position
2 (SIGNAL). Pull down the Gm test switch
and adjust CG until the meter needle is
over the LINE CHECK arrow. Move the
CALIBRATE switch back to OPERATE and
recheck the line, Repeat the above pro-
cedure, if required.

METER CIRCUIT CALIBRATION

The purpose of this adjustment is to set the
source impedance presentedtothe metering
circuit to a specified value,

Set the controls as shown below:

PLATE C

BIAS Maximum counterclockwise
(0)

METER Maximum clockwise

SIGNAL 1

CALIBRATE Operate

Make a line voltage check., With the SET
LINE control properly adjusted, move the
CALIBRATE switch to position 3 (METER),
Pull down the Gm test switch and adjust the
meter needle to 1100 micromhos by turn-
ing control CF. Now rotate the METER
control until the meter reads 600 microm-
hos. The METER control knob should now be
set exactly at 40. If itisnot, loosen the knob
setscrew and adjust it to point directly at
40. The two requirements that must be met
are:

a. The meter should indicate 1100 mi-
cromhos with the METER control
turned maximum clockwise (adjust
by control CF),

b. The meter should indicate 600 mi-
cromhos with the METER control
at 40 (adjust control knob).

Return the CALIBRATE switchto OPERATE
and recheck the line, Repeat the above pro-
cedure, if necessary.
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