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OPERATING INSTRUCTIONS FOR THE MODEL SS137
SWEEP CIRCUIT ANALYZER

The SS137 SWEEP CIRCUIT ANALYZER is expressly designed to help you
trouble shoot TVsweep, sync, and high voltage circuits faster and more profitably.
AII tests are made dynamically - that is, with the TV set turned on. This is im-
portant since many out-of-circuit tests wili indicate sweep components are good,
only to have them break down in the circuit with operating potentials applied.

Fig. 1. Blockdiagram shows sync and sweep circuits comprise roughly 50/oof TV.

Asseen in Fig. 1, the sweep and sync circuits comprise approximately 50f
of a TV receiver. Historically, however, they have represented neariy 80 percent
of the "toughdog", time-consuming troubles. One of the main reasons why horizon-
tal sweep troubles areso difficuit totrace is that thehigh voltage is often lost; thus
you lose your indicating device, and are figuratively working in the dark. In addi-
tion, there is so much interaction inthe sweep circuit that itbecomes very difficult
to pin-point the trouble to a specific section or stage - one trouble often looks like
another. For example, insufficient width can becaused by thehorizontai oscillator,
output tube, flyback or yoke. The SS137 assists you in quickly "tying down" this
sortof trouble to thefaulty stage, and many times, even to thedefective component.

WHAT WILL THE SS137 rc?

To familiarize yourself with what the SS137 does, let's take a iook at some
of the checks that can be made with it. Both the TV horizontal and verticai sweep
circuits contain a driving oscillator, output stage, an output transformer, and a
deflection yoke. Both TVoscillators can be checked with the SS137 by directly sub-
stituting a lorown-good, variable-output oscillator.
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Dynamic Tests

Horizontal and vertical oscillator substitute
Horizontal deflection yoke substitute
Flyback transformer check, monitored on meter
Vertical transformer drive signal
Vertical yoke drive signal

Meter Ranges

Internal: 0-300 volts peak to peak, for monitoring substitute oscillator signals;
5@, 70o, 90o, 1l0o and COLOR, for flyback transiormer check.

External: 0-3 MA DC, 0-300 MA DC, 0-3 vDC, 0-300 vDC, 0-1000 vDC, 0-10,000
vDC, with external probe, 0-30,000 vDC, with external probe, 0-300 v peak to
peak, 0-1,000 V peak to peak.

Physical Specifications

Height - 9 L/2 inches
Width - I0 inches
Depth - 4 "

Weight - 9 lbs.

Vacuum Tube Complement

V1 - 6BN8
v2 - 6CS7

Special Features

Large storage compartment.
Distortion free mirror in detachable cover, for viewing picture while making adjust-
ments.
All Steel case.

CONTROLS ON THE SSI37

Before starting to use the SS137, you can save time if you completely famil-
iarize yourself with the unit and its controls.

The SSl37 provides a substitute horizontal yoke, four test signals and a
multitude of external meter ranges for measuring voltages and cuttenG. Many of
these functions are used simultaneously in an average trouble shooting procedure.
For example, the yoke coil in the SS137 can be substituted for tne fV yoke, the
oulpuL of the horizontal oscillator in the SS137 can be driving the horizonial output
tube in the TV and the TV high voltage can be measured on the SSl37 panel met^er.
In addition, the horizontal output transformer can be checked, without making any
changes above, by merely pushing the transformer test button.

Let's see what controls we have to perform these checks.
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All of the power from the flyback transformer that would normally go to the
TV yoke to develop raster width, of course cannot do so when the substitute yoke in
the SS137 is connected, and instead will be developed across the substirute yoke.
By measuring the power delivered to the substitute yoke, a dynamic check can be
madeon the flybackrransformer tosee if it isdelivering sufficientpower to develop
proper width in the picture tube. This is done on the SS137 when the flyback trans-
former test switch is pushed. Power is read on the panel meter in terms of picture
deflection angle such that if a TV set has a 90 degree tube the meter should indicare
at 90 degrees or above with a good flyback transformer.

The HORZ YOKE substitute coil is adjustable so that ir can be set to rhe
same inductance as the TV yoke. This is done dynamically while pushing ttre FLY-
BACK TRANS test switch and adjusting the HORIZ YOKE for maximum merer in-
dication.

VERT TRANS DRIVE and VERT YOKE DRIVE JACKS

Vertical transformer drive and vertical yoke drive signals are available
from the VERT TRANS DRIVE jack and the VERT YOKE DRIVE jack respecrively.
These are both 60 cycle AC sine wave signals. The vertical transformer drive
signal is approximately 350 volts RMS; EXTREME CAUTION FOR PERSONAL
SAFTY SHOULD BE FOLLOWED WHEN USING THIS SIGNAL. The vertical yoke
drive signal is a low voltage high current signal. Both signals are designed to pro-
duce full raster height when the vertical output transformer and vertical yoke are
good.

EXTERNAL METER SWITCH

The EXTERNAL METER switch allows you to check voltages and currents
anywherein the TV set. It operates independenrlyof rhe resr of the SS137 circuirry.
Nine ranges are provided:

0-3 MA DC - used for setting control current of the HVregulator in color TV's.

0- 300 MA DC - used for checking cathode current, or sweep fuse current on the
horizontal ourpur rube. NoTE; WHEN CHECKING CURRENTS ABovE
CHASSIS GROUND, REMOVE AT,L OTHER LEADS BETWEEN THE SS137
AND THE TV SET TO PREVENT DAMAGE TO THE SST37.

0-3V DC - same as the 0-3MA range above. Some color TV's have a built-in re-
sistor and you must set the regulator current for a predetermined voltage.

0-300V DC - used for checking B*voltage, screen voltage on rhe horizontal ourput
tube etc.

0-1000V DC - used for checking boost volrage, erc.

0-300V peak to peak and 0-1000Vpeak to peak - used for checking the driving volt-
ages in the horizontal and vertical oscillators and oulputs, AGC and sync
circuits.

0-10KV DC - used for setting focus voltage level in color TV's.

0-30KV - used for checking 2nd anode volrages.
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If the 2ndanode voltagewasn't restored when injecting the signal at the grid
of the oulput tube, see "To Check the Output Circuit".

Afteryou obtain a fullraster without drive bars, it is a good idea tosee just
how hard you are driving the horizontal oulput tube. Merely push the OSC OUTPUT
test switch and read the exact peak to peak output of the SS137 oscillator on the
meter. Since th.e horizontal oscillator in the SS137 can be varied from 0 to 300
volts peak to peak except when heavily loaded, a full raster should be obtained with
it set at the value shown on the schematic. If it isn't, there is trouble in the out-
put circuits.

SYNCING THE UNIVERSAL HORZONTALOSCILLATOR TO THE STATION SIGNAL

In making the above tests you'11 find that the universal horizontal oscillator
in the SS137 does not sync in or synchronize with the incoming station signal even
though it operates at 15,750 cycles. For normal trouble shooting, this does not
matter. However, if you desire, you can lock in the picture by feeding the sync
signal from the TV ser into the sync jack on rhe ssr37 as follows:

1. Connect the SSl37 horizontal oscillator tothe controlgrid of the horizonral out-
put tube, as described above, and set the OUTPUT control to obtain full raster.

2. Connecta lead from the yellow HORIZ SYNC INPUTjack to the plate of the sync
separator. You can take the sync from any sync stage or even the video amplifier,
but the sync separator plate is best to start with.

3. Tune the TV set to a station signal and rotate the horizontal hold control on the
SS137 until the picture locks in. Note that the picture moves to the right or left
from normal. This is of no concern as long as the blanking bars remain vertical
and in sync on the picture tube. Also the AGC may cause difficulty if it is of the
keyed type.

If the sync is absent or weak, the oscillator in the SS137 will react in the
same way as the oscillator in the TV set. Then you can concentrate on tracking
a sync problem. Video information may be getting into the sync due to poor separ-
ation. If so, the SS137 oscillator will cause the picture to weave from side to side
and be worse when receiving a dark scene. Thus, by checking the stability of the
picture, with the SSf3Tsubstituted and feda sync signal, you can tell the exact con-
dition of the sync pulse without resorting to a scope.

Before starting to trouble shoot an apparent sync problem, it is a good idea
to check the AGC system first. Use a negative bias supply, such as the Sencore
8E113, to clamp the AGC by connecting the positive lead io ground and the negative
lead to the IF AGC line. Slowly increase the negative AGC voltage. If the plcture
becomes stable, the AGC is at fault and not ttre sync circuits. Wh-en servicing sync
troubles in sets with keyed AGC, clamp the AGC line with the bias pack and iOiust
it to produce a picture with normal to light contrast. This should be done, even if
the picture is out of sync, to prevent sync clipping in the video amplifier. With the
proper sync levelat this point, it iseasy to track down async defect with the SS137.



6

Eul4ea"rq .,(q pe4ceqc aq uec tuerrno epoqteC 'sa8uer Jeteur leuretxo ZTTSS aqt qtl&\
pe{ceqc eq uec tuerJnc epoqt€c pue a8etiol ueercs aqnl lndlno er{J 'a8ets tndlno
IeluozlJoq aql ot paaco.rd ol s1 dalslecl8ol lxau aqt 'aEetlorr q8iq -ro JetseJe le8 tou
op IIFs plr€ /8TSS aqt qtIA\ AJ oqt Lrr rotelllsso letlrozlroq eqt {3eq3 nod 11

tlnorrC eqnJ rndrng l€trrozTJoH aqr Bu14caq3

'srtns38
1538 tOJ 39V JO 3f,V'ld Nl olsn 39 vlvd SVls V
rvHr oN3v1nof,38 sr ilc:sn sl l9v c3rv9 rl

sr/{lt€oud tN s v3lHf or MoH

ANI
tNAS

.JO]EIIICSO

ttISS eqt )tcoi ot tIncrIO aqt LrI ece1d .,{ue ieu81s cu,,(s aql dn lcrd uec no^ 'Z'3lg

'1eu31s

cn.,ts alprsod -ro errlle8au € Jaqtla uo cttds IIrl\ Jotellrcso aLIt os /tTSS aql uI peleil
-Lre-TeJJIp ptl€ patlrurl ,'(llecrfetuotn€ a-re saslnd at6) 'aIqBlsLIn seuloJaq e.rnlcrd aql
araq^\ pLtrJ ot (Z'3lg)qled cu.,(s eqtul tulod otlurod urorJpeellndur cudsaqlalolN 't

'oepr^

aqt uroJl pale-redes uaaq la.,t tou seq cu{s eqt osnecaq aleel\ III,^A erntJld aqr '.{11e

-rnteN 'arntcrd pezTuorqcu.{s e ur€tqo or /tISS oql LIo C-IOH ZIUOFI aqr rsnfpy 'z

'-rar;11drue oapll eqr Jo areld eqt ot ftISS eql Jo peal tndur curts eql lcaulloC 'I

'tInoJTc 
JCV ietlrozrroLl oqr or :eryrldtue oapTl oq1 uoJJ qled cur{s

or{t {caqc uec no,{ 'aloqe paureldxe se petcelluoo JoteIIrJSo 4STSS oql qlllA

{

ztTSS eql qlI.^A srlnsrTc cu,r{5 ,1a Huuceq3



the cathode connection (see tube chart enclosed with this booklet or a rube manual
for pin number)and inserting the SS13Tmeter testleads across the break. Observe
polarity - the negative lead should go to gro.und; the posit/&e lead should go ro the
cathode. The EXTERNAL METER switch should be ser to 300MA. NOTE: Mosr
of the newer compactron and novar output tubes have more than one cathode pin.
All cathode leads must be broken in order to read cathode current. Screen voltage
is checked on the 300V DC range.

Compare ttre cathode current reading with the value shown on the schematic
or the tube chart.

If the cathode ctrrrent is low, the rrouble is usually centered in the screen
or plate circuit. Check the screen voltage to see if it is normal. ff so, change the
tube once more to be sure it is good. If in doubt, check it with the Sencore Mlghty
Mite tube checker.

If the cathode current is high, the rrouble is often due to insufficient grid
bias. This may be caused by reduced drive. If you haven't checked the oscillaior,
substitute the SS137 oscillator to see if current will return to norrnal. If it is still
high, check the negative grid bias and/or peak to peak drive ar rhe gid.

In sets equipped with a horizontal linearity coil, the cathode current can be
monitored while adjusting the coil for minimum current. This is the procedure
most often recommended by transformer and tube manufacturers. The meterin
the SS137 issensitive enough to obtain a good indication of the smallchange in cur-
rent as the coil is peaked.

If the rrouble has not been found after the horizontal oscillator and oulput
stages have been checked, it is time to check the horizontal deflection yoke. Aciu-
ally, the yoke can be checked at any time, but a step by step procedure of this type
is recommended on "tough 

dogs".

The universal substitute yoke used in the Sencore SSl37 covers a complete
range of inductbnces usedin TV sets. If high voltagecan berestored by substituting
the yoke, the TV yoke is defective.

A bright vertical line will appear on the picture rube, when using the SS137
substitute yoke, if all other parts of the circuit are operating normall-y. This is
becausehigh voltagehas beenrestored butwe are deliveringrhJpower inio the sub-
stitute yoke rather.than deflecting the beam across tne picture tube. If you are
checking the set without the picture tube, use the 2nd anode voltage check as an in-
dicatorinstead of the bright verticalline onthe picture tube. To check the horizon-
tal yoke, proceed as follows: ,

I. Turn off the TV set.

I
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6. If high voltage fails to develop, the yoke is not defective. However, do not dis-
connectthe substitute yoke because youwill be using the same connections to check
the flyback.

Checking the Horizontal Flyback Transformer

The flyback transformer is normally checked after making all of the tests
described to this point. This is because the accuracy of this dynamic in-circuit
test depends on whether or not the other circuits are functioning properly. To
check the flyback transformer, proceed as follows:

1. Substitute for the horizontal yoke as described above.

2. Turn the TV on and push the FLYBACK TRANS test switch.

3. Move the HORIZ YOKE lever to obtain a maximum indication on the meter.
Notice that the flyback check scale (bottom) is calibrated in degrees of deflection.
The degrees of deflection registered during the test will equal or surpass that re-
quired by the set if the fliback is good. For example, if you are testing a 90o set,
the meter must show 90" or more to be sure the flyback transformer is delivering
adequate power to sweep the picture tube in ttre set. Color TV sets have more
drive than black and white for the same degree of deflection, therefore a separate
mark (color) on the flyback scale is used for color sets.

If you do not get a suitable indication, the flyback transformer becomes a
definite suspect. However, before deciding the flyback is causing the trouble, make
a thorough check of the boost circuit. A shorted or leaky component in the boost
circuit can give every indication of a defective flyback. A fast method of checking
boost is to disconnect all leads from the boost line except any feeding the horizon-
tal output stage. In sets that have the horizontal oscillator connected to the boost
circuit, substitute the horizontaloscillator of ttre SS137 in place of the oscillator in
the TV. If the meter still indicates insufficient deflection, the flyback transformer
is definitely bad. If the meter shows plenty of deflection afger disconnecting the
boost circuits, the trouble is in the boost circuits. You can use the flyback check
in tfie SS137to isolateboost troubles tothe defective stage. If you'vejust completed
theabove test, reconnect the boostcircuits-the meter should again read low. Then
disconnect the lead at each stage being operated from boost voltage. When the
meter moves up to ncrmal, you have located the defective stage.

When substituting the SS137 yoke in color TV sets, do not leave the TV on
for more than about 15 minutes at a time; the higher power in color TV sets may
cause the substitute voke to overheat.

When servicinghorizontal sweep circuits, you should realize there are three
basic types of output circuits as shown in Fig. 4 . A good understanding of their
operationwill enableyou to locatesweep troubles faster. However, the instructions
for servicing with the SS137 remain the same for all three types.
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6. Advance the OUTPUT control from a full CCW position, slowly clockwise to-
wards maximum signal to see if you can obtain full height. If futl height is obtained,
and you had no vertical deflection before substituting the vertical oscillator, the TV
oscillator is defective.

Checking the Vertical Ourput Circuit

If when substituting the vertical oscillator you did not get any verrical deflec-
tion the trouble has to be in the output tube, the vertical output transformer or the
vertical yoke. It can be narrowed down by driving the vertical output transformer
with the VERT TRANS DRIVE signal from the SS137. If the verriCal sweep is re-
storedwhen driving the transformerthe trouble is in the output tube circuit and the
external meter ranges should be used to check out this circuit. If the sweep is not
restored the transformer or the vertical yoke is defective. To use the VERT TRANS
DRIVE signal proceed as follows:

1. Connect a heavy red lead from the SS137 VERT TRANS DRIVE jack to the "hor"

terminalof the vertical transformer and a black lead from rhe SS137 (-) jack ro rhe
TVc.ircuit ground. It is best to disconnect the vertical oulput tube plate from the"hot" terminal of the transformer to prevent loading of the driving signat. It is not
necessary, however. All that will happen is that the height obtained will be less
with the plate connected.

2. Thrn on the TV receiver and the SS137 and check the vertical deflection on the
CRT. If the transformer and yoke are good and the vertical output tube plate lead
is disconnected, you will obtain full height on small screens, and about 31+neignt
on larger screens and color receivers.

3. If you cannot get the required deflection or no deflection, check the vertical
yoke to isolate the problem to the transformer or the yoke.

Checking the Vertical Yoke

After checking the vertical oscillator and oulput, you may suspect the yoke
as causing the trouble. A special yoke drive signal is provided on the SS137 to be
applied directly to the vertical deflection yoke in the TV set. Full vertical height
should be obtained on smaller black and white sets, and about 3/4ot full raster on
large black and white and color sets. If this is obtained, you can figure the verri-
cal yoke as good. To check the vertical yoke proceed as follows:

1 . Dsconnect the high side of the yoke from the vertical output rransformer. (Note:
If you wish to apply the test signal without disconnecting the yoke, the rest will be
accurate, but you will obtain only half the height because of the power absorbed by
the vertical output transformer. )

2. Connect a test lead from the red test jack marked VERT YOKE DRIVE directly
to the high side of the yoke. This is just the opposite of the horizontal yoke substi-
tute. Now you are drivingthe yokewith a signalnot the circuit that drives the yoke.

3. Connect a test lead from the blue jack marked VERT YOKE DRIVE to the low
side of the vertical yoke.

4. Turn on the TV receiver and the SS137 and check the vertical deflection on the
picture tube.

If full height or 3/4 height for larger sets and color sers is obtained, the
yoke is good. If there is no deflection or very little height, the yoke is defective.
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The Horizontal Yoke Substitute

The horizontal yoke substitute is a permeability-tuned inductance T3 used
as a substitute for the horizontal deflection yoke in the TV set for test purposes
only. It has a range from 5 to 40 millihenries to take the place of any horizontal
yokecoilincluding thoseused in colorsets. The returnpath of the coil is connected
to the UNIVERSAL HORIZ YOKE jack marked LOW through a.25 mfd, 1000 volt
capacitor Cl4. This eliminates the possibility of a shock hazard if the low side
is connected to chassis ground.

The Horizontal Output Transformer

The horizontal output transformer check uses inductance coil T3 also. The
secondary - a small take off coil - picks up some energy from coil T3 and feeds it
through the half-wave rectif ier D2. Push to test switch 52, then connect the output
to the meter and R33 to complete the circuit. R33 is a meter calibration resistor
selected at the factory. The meter indicates the quality of the flyback by measur-
ing the power it delivers. Since power output is directly proportional to deflecrion
angle, the meter is calibrated in degrees of deflection. A reading at, or above the
deflection angle of the picture tube in the set shows the flyback is satisfactory.

Oscillator Output in Peak to Peak Volts

Oscillator output in peak to peak volts can be read on the meter as well as
external peak to peak voltages. The substitute oscillators output is fed through 53
and C3 to a dual-diode section of the 6BN8 where it is recified. The oucput equals
the sum of the voltages across C3 and C15. A portion of the voltage is tapped off
the divider network R5 and R6 and fed to the control grid of the triode section of
the 68N8. This cathode follower DC amplifier is connected to the positive side of
the meter Ml through the Meter Zero potentiometer R9, and push to test switch 53.
The negative side of the meter goes to ground through 53 and the peak to peak cali-
brate potentiometer R10 to complete the circuit of the unbalanced VTVM.

The external peak to peak meter ranges, 0 to 300 and 0 to 1000, have identi-
cally the same circuit with the incoming signal from the red meter jackgoing through
function switch 55. Switch 53 has to be in a dormant position to read peak to peak
voltages externally.

External Voltage and Current Checks

External voltageand currentchecks aremeasured byan accurate 100 micro-
amp meter in accordance with the settings of the EXTERNAL METER switch 55.
Resistors R15 and R16 form the shunts for the 0 to 3 and 0 to 300 MA current ranges.
Resistors R11, R12 and R13 are the multipliers for the 0 to 3, 0 to 300 and 0 to
1000 volts DC ranges. For the AC peak to pea$ ranges, the 0 to 300 volts AC goes
directly to the diode section of the 6BN8, and the 0 to 1000 volts AC must pass through
the resistor Rl8 shunted by C4, which acts as a frequency compensator. The high
voltage ranges use the special probe with a built-in 100 megohm resistor. Onthe
10KV and 30KV ranges, R20 prevents excessive damaging voltages from getting in
the unit when the meter switch is switched to some other range. In the 30KV range,
R19 shunts the meter so that the same 100 megohm multiplier resistor can be used
for both the 10KV and 30KV ranges.

Peak to Peak Voltage Calibration

The peak to peak voltage ranges have beBn set at the factory and should not
require readjustment unless a tube has weakened or been changed. To check the
accuracy of the calibration, adjust the power line to EXACTLY 117 VOLTS AC,
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TV TROUBLE GUIDE
Here is a quick reference, trouble guide chart to help you get started using

the SS137 analyzer. To speed your servicing, you should always check the tubes in
the suspected circuits before using the SS137. However, if you choose to use it,
the SS137 will sholr up tube faults, too. Note that *re chart lists three general
troubles - horizontal, sync and vertical. It is impossible to list all the variations
that fali into these three categories. However, once you have used your SS137,
you'llfind it is easy to trace any trouble that develops in the sweep and sync circuits.

SS137 TROUBLE GUIDE
(for trouble shooting TV troubles)

SS137 CHECK
Check outputtubeforcathodecurrent, screen
voltage, grid voltage and grid drive.
Substitute the known-good oscillator and vary
the output from 2-250 volts P-P while monitor-
ing it on the meter.
Check B* input and boost voltages.
Check output of high voltage rectifier under
normal load, then remove the HV lead from the
CRT and check again.
Substitute universal horizontal yoke. Watch
for return of high voltage.
Checkflyback transformer under dynamic op-
eration by measuring power delivered to yoke.
Substitute S5137 horizontal oscillator and sync
the oscillator from the last stage where a sync
pulse is available.
A stable picture indicates a defective oscil-
lator circuit in the TV.

I-.oss of sync Same as above but try to sync the oscillator at
pulses in the preceding stages - working toward the sync
sync controls. separator. The return ofa stable picture pin-

points the defective stage.
Loss of sync Check thepeak to peakamplitude of the keying
Caused by ab- pulseattheplateof theAGCkeyertube. NOTE:
normal AGC. The RF, IF and video stages can also cause

loss of sync pulses.
Insufficient or Oscillator or Substitute the known-good oscillator and vary
no height. output tube. the oulput form 0-250 volts while monitoring

it on the meter.
Output trans- Check output transformer under dynamic op-
former. eration by driving it with the vertical oscil-

Yoke.
lator signal.
Check the vertical yoke under dynamic oper-
ation bydriving it with the vertical yoke drive
signal.

SS137 TROUBLE GUIDE

TV TROUBLE CIRCUIT
No raster or Output tube
narrow picture.

Oscillator

Damper
HV rectifier

Yoke

Flyback

Pix not locked Oscillator off
horizontally. frequency; can

notbe lockedin
with setcontrol.

(for
SYMPTOM

No horizontal or
vertical oulput (no
meter indication.

trouble shooting SS137 if it should give trouble)
PROBABLE CAUSE CORRECTIVE MEASURE

Defective 6CM7. Check and replace if necessary.

Defective oscillator Clean and adjust switch contacts.
switch.
Defective oulput
potentiometer.

i

t

1 8

'Check and replace, if necessary.
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Peak to peak readings
and both oscillators
inoperative.

Poor sync when using
horizontal substitute
osci l lator.
Horizontal oscil-
lator cannot be
adjusted to 15,750
cycles.

No horizontal oscil-
lator oulput - verti-
cal okay.

No vertidal yoke drive
signal.

No B*.

Defective capacitor
c6.

Defective resistor
R25 and capacitor C7.

Defective horizontal
hold control.

Defective 6€M7 tube.

Defective oscillaror
transformer T2.

Defective oscillaror
switch.

Defective horizontal
hold potentiometer.

Shorted capacitor C7.

Defective resistor Rl.

Open transformer
winding on T1.

Check rectifier Dl, capacitor Cl and
C2, andresistors R3 and R4. Re-
place any defective item.

Check and replace if necessary.

Check values and replace if neces-
sary.

Check value and replace if neces-
sary.

Check tube, if weak, replace it.

Check continuity and replace if
necessary

Clean and adjust contacts.

Check and replace if necessary.

Check and replace if necessary.

Check and replace if necessary.

Check continuity of 6volt secondary.

r
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