Channel X

AG-GND-DG (input switch) SW1 —In the AG posi-
tiom, this switch blocks the DC leval of the input
signal sothat only the AC component is displayed,
In the GNI} position, the input is disconnected and
the horizontal amplifier input is grounded. Use
this position when you wish to set the trace at a
desired position without disconnecting the input
signal. In the DC position, both the DC and AC
components of the input signal ere displayed.

Channel X

DC BAL (R5) — This is not an operating control. It
should be used as directed in the “'Operation”
section of this Manual.

Channel X

VARIABLE (R128-1) — This contral is normally
operated in its fully clockwise {CAL) position
where the VOLTS/CM switch positions are calib-
rated, Horizontal gain decreases as the control is
turned counterclockwise, permitting the horizon-
tal trace size to be adjusted. However, the display

OPERATION
ILLUSTRATION BOOKLET

Channel X

VOLTS/CM [$W101~1} — Each position of this
attenuator switch is marked for the number of
volts [peak-toipeak) required to produce a pattern

Part of 395-2027

VARIABLE-PULL FOR X5 (R253/SW205) — Pro-
vides a continuous adjustment of the sweep time
between time base ranges. When pulled out, the
sweep speed is effectively multiplied by 5.

TIME/CM (SW203) — The time required for the
beam to sweep one centimeter is determined by
the TIME/CM switch when the VARIABLE control
is fully clogkwise (GAL). This switch also selects
X-Y operation.

Channel X

INPUT ~— This is the X input connector during
X-Y operation,.

Channel Y

VOLTS/CM (SW101-2) — Each position of this
attenuator switch is marked for the number of
volts (peak-to-pesk] required to produce a pattern
one centimeter high on the graticule.

Channel Y

YARIABLE (R128-2) — This control is normally
operated in its fully clockwise (CAL) position
where the VOLTS/CM switch positions are calib-
rated. Vertical pain decreases as the control is
turned counterclockwise, permitting the vertical
trace size to be adjusted. However, the display is
then uncalibrated.

is then uncalibrated,

one centimetar wide on the graticule.

'

Channel Y

ACG-GND-DC (Input switch) SW2 — In the AC posi-
tion, this switch blocks the DC level of the input
signal sothat only the AC component is displayed,
In the GND position, the input is disconnected and
the vertical amplifier input is grounded. Use this
position when you wish to set the baseline {trace)
at a desired position without disconnecting the
input signal. In the DC position, both the DC and
AC components of the input signal are displayed.

Channel Y

INPUT — This is the Y input connector. It is also
the Y input connector during X-Y operation.

Channel Y

DC BAL (R6) — This is not an operating contral, It
should be used as directed in the “Operation”
section of this Manual.

1

TRIG (SW201) — This control selects the source
and polarity of the triggering signal:

EXT (+/—) —Triggers on a signal applied from an
external source,

Y (+/-) — Triggers an a signal from Channel Y.

Line {+/—) — Trigger signal is a portion of the 60
Hz line frequency.

/ /
TIME /CM J
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LEVEL (R213/SW204) — Adjusts the trigger cir-
cuit so the sweep can be started at any pasition on
the input signal waveform. The sweep can be
started on either a positive or negative slope, de-
rending on the position of the TRIG switch. When
the TRIG MODE switch is in the DC position, this
control selects the position on the graticule where
triggering will occur. In its in position (AUTOQ),
the trigger circuits are in the automatic mode, A
base line will always be prosent in the absence of a
trigger signal.

e (G

AC

EXT TRIG Input — An external signal can be
applied through this connector to trigger the
sweep circuits when the TRIG switch is in the EXT
position.
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TRIG MODE (SW202) — The DC position couples
the trigger signals directly to the trigger circuits.
This allows the sweep to be triggered from DC
level changes or very low frequency AC signals. In
the AC position, the DC component of the tri gger
signal is blocked so that only the AC component of
the signal reaches the trigger circuits. The TV pos-
ition cuts off unwanted high frequency signals so
you can lock onte TV vertical frame signals,

HORIZ POS (R263A/B) — Positions the trace hori-
zonially on the screen. This is a two-speed control.
Turn it just past the desired point, and then turn it
back slightly to use the two-speed feature.

FOCUS (R3) — Varies the shape and size of the
beam striking the face of the CRT. Adjust for the
sharpest display,

Channel Y

POSITION (R138-2) — This control positions the
trace vertically on the screen.

INTENSITY (R2/5W3) — Clockwise rotation in-
creases the brightness of the display. Adjust as
necessary for your room-lighting conditions, Re-
focusing may be necessary when the intensity is
changed. CAUTION: Do not allow a bright spot to
remain on the screen as it could damage the CRT,
Switch SW3 turns the Oscilloscope on and off.

POWER INDICATOR (PL1) — Glows when AG
power is turned on.

Figure 1

CAL — This 1 volt (peak-to-peak) square wave
signal (approximately 1000 Hz) can be used to
periodically check vertical calibration. The rise
time of this signal allows it to be used for oscillos-
cope probe compensation.

Model 10-4555
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CIRCUIT BOARD X-RAY VIEWS

LOW VOLTAGE CIRCUIT BOARD
(Shown from component side)

HIGH VOLTAGE CIRCUIT BOARD
(Shown from component side)
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TROUBLE LOCATOR CHART

Refer to Page 35 of your Operation Manual to preset
your Oscilloscope front panel controls.

¢

Alternetely measure the collector voltages of (3113
and (Q114. Adjust the Y POSITION control until these
voltages are equal (= 100-110 velts DC).

NO

YES

A problem exists in the vertical circuits. Proceed to
Test Charts #6 and #7.

Alternately measure the collector voltages of (214
and Q215. Adjust the HORIZ POS control until these
voltages arve equal (== 100-110 volts D).

&

A problem exists in the horizontal deflection circuits.
Proceed to Test Chart #8.

YES

Turn the INTENSITY control fully clockwise, A spot
should be visible on the CRT screen.

A problem exists in the blanking and/or CRT circuits.
Proceed to Test Chart #5.

YES

Turn the TIME/CM switch through each of the sweep
positions, A trace or sweep should appear at all posi-
tions Leave the TIME/CM switch in the .1 mS posi-
tion.

A problem exists in the trigger or sweep circuits,
Proceed to Charts #9 and #10.

YES

While watching the trace, pull the LEVEL control out
tothe NORMAL position. The trace should disappear,
Push the level control in to the AUTO position, The
trace should appear shortly after you switch (about
1/4 second) to the AUTO position.

NG

N

A problem exists in the automatic triggering circuits.
Proceed to Test Chart #9.

YES

The major Oscilloscope circuits are aperating prop-
erly. If a problem still exists, proceed to the Trou-
bleshooting Test that is most logically associated
with the particular problem.
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TEST #1 (+5V)

Measure the voltage at TP1 (+5V) on the low voltage
power supply circuit board, This voltage should be
+35 volts DC,

NO

TEST #1

Check diodes D309, D310, D311, D312, and the as-
sociated circuitry. Also check the transformer con-
nections on the circuit board,

Measure the voltage drop across resistor R315 (.51 £}).
Is this voltage .6 volts DC or More?

NC

Measure tha voltage at the collector (C) of Q303. Is this
voltage =8 volts DC?

Then repeat Test #1.

YES

If you were directed to this troubleshooting chart
from another section of the Manual because a problem
existed, return to that Manual section. However, if
you wish to perform the remaining power supply
tronbleshooting tests, proceed to Test +2. This circuit

operates properly.

YES

YES

A short circult or a defective component exists in the
+5V supply on one of the circuit boards -or in the
chassis wiring. Disconnect the +5V supply wires, one
at atime, to locate the problem. After the problem has
been located and corrected, reconnect the wires.

Then repeat Tast #1.

Measure the voltage at the base (B) of Q303. Is this

NO Check ZD313, Q204, and the associated circuitry,
voltage +5.6 volts DCT
YES Then repeat Test #1.
Measure the voltage between the base [B) and emitt
B e base (B) an itter NO Check Q303,

(E) of Q303. Is this voltage .6 volts DC?

YES

Then repeat Test #1.

Check R2315 and the associated circuitry,

Then repeat Test #1.
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TEST #2 (—5V)

Measure the voltage at TP2 (—5V) on the low voltage

power supply circuit board, This voltage should be
—5 volts DC.

NO

Measure the voltage drop across resistor R313 (2.7 €3).
Is this voltage .8 volts DC or more?

NO

Measure the voltage at the collector (C) of Q305, Is this
voltage = —8 volts DC?

TEST #2

Check diodes D309, D310, D311, D312, and the as-
sociated circuitry. Also check the transformer con-
nections on the circuit board.

Then repeat Test #2.

YES

If you were direcled to this troubleshooting chart
from another section of the Manual because a problem
existed, return to that Manual section. However, if
you wish to perform the remaining power supply
troubleshooting tests, proceed to Test #3. This circuit

operates properly,

YES

YES

A short circuit or & defective component exists in the
—5V supply on the time base circuit board or in the
chassis wiring. Disconnect the —5V supply wires, one
at a time, to locate the problem. After the problem has
bkeen located and corrected, reconnect the wires.

Then repeat Test #2,

Measure the voltage at the base (B} of (3305. Is this
voltage —5.6 volts DC?Y

YES

NO

Check ZD314, Q306, and the associated circuitry.

Then repeal Test #2.

Measure the voltage between the base (B) and emitter
(E) of Q305. Is this voltage .6 volts DC?

Check (Q305.

YES

Check R313 and the associated circuitry.

Then repeat Test #2.

Then repeat Test #2.
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TEST #3 (-15V +15V)-

Measure the voltage TP4 [—15V) on the low voltage

power supply circuit board. Adjust the LV AD] con- o | Measure the voltage drop across resistor R307 (.33 (). o
trol (R309) to obtain exactly —15 volts DC. N Is this voltage .6 volts DC? N
YES YES
Measure the voltage at TP3 (+15V). Is this voltage NO
low?
YES
A short circuit or a defective component exists in the
—15V supply on ane of the circuit boards or in the
chassis wiring. Disconnect the —15V supply wires,
oneat a time, to locate the problem. After the problem
has heen located and corrected, reconnect the wires.
Then repeat Test #3.
Measure the voltage at TP3 (+15V) on the power
supply circuit board. This voltage should be +15 NO Measure the voltage drop across R306 (.33 (1). Is this NO

volts DC.

voltage .6 volts DG?

YES

If you were directed to this troubleshooting chart
from another section of the Manual because a problerm
existed, return to that Manuel section. However, if
you wish to perform the remaining power supply
troubleshooting tests, procead to Test #4, This circuit
operates properly.

YES

A short cireuit or a defective component exists in the
+15V supply on one of the circuit boards or in the
chassis wiring. Disconnect the +15V supply wires,
one at a time, to locate the problem. After the problem
has been loceted and corrected, reconnect the wires.

Then repeat Test #3.

Measure the voltage at the emitter (E) of Q302, Is this
voltage =~ —18 volts DG?

NO

YES

Measure the voltage at the base (B) of Q302. Is this
voltage =~ —20 volts DC?

NO

YES

TEST #3

Check dicdes D305, D306, D307, D308, and the as-
sociated circuitry. Also check the transformer con-
nections on the circuit board.

Then repeat Test #3.

Check 10301, R305, Q302, and the associated cir-
cuitry.

Then repeat Test #3.

Measure the voltage between the base (B) and emitter
[E) of Q303. Is this voltage .6 volts DC?

YES

Check R307, IC301, and the associated circuitry.

Then repeat Test #3.

NO ' Check 302,

Then repeat Test #3.

Measure the voltage at the emitter (E) of Q301. Is this
voltage =~ 21 volts DC?

NO

Check diodes D305, D306, D307, D308, and the as-
sociated circuitry, Also check the transformer con-
nections on the circuit hoard.

YES

Then repeat Test #3.

Measure the voltage at the base (B) of Q301. Is this

voltage =~ 18 volts DC?

5

Check 1C301, R304, 3301, in the associated circuitry.

YES

Then repeat Test #3.

Measure the voltage between the base (B) and emitter
(E) of Q301. Is this voltage .6 volts DCY

NO

YES

Check R306, IC301, and the associated circuitry.

Then repeat Test #3.

Check Q301.

Then repeat Test #3.
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Test #4 (+170V/+150V)

Measure the voltage on capacitor C3 at the lug marked
(1 (TP8). This voltage should be +170 volts DC,

Measure the valtage on capacitor C3 at the lug marked

TEST #4

Check diodes D301, D302, D303, D304, and the as-
sociated circuitry. Also check the transformer con-

NO Q (TP5). Is this voltage ~ 180 volts DC? NO M nections on the circuit board,
YES YES Then repoat Test #4.
Check R301, Q316 (on thggrizontal cireuit board),
and the associated circuitry.
Then repeat Test #4,
A TTDr, This weoon oapaciior Gy atthe lug marked | \ [ Chiock R4 and tho ussociated ciroutty. Also chock the

output circuits on the vertical circuit board.

YES

Then repeat Test #4.,

If you were directed to this troubleshooting chart
from another section of the Manual because a problem
existed, return to that Manual section. However, if
you wish to perform the remaining power supply
troubleshooting test, proceed to Test #5. This circuit
operates properly.
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TEST #5 (—1700V AND BLANKING)

CAUTION: In the following steps, you will be
measuring very high voltages. If your volimeter does
not measure to 2000 volts DG, use a high-voltage
probe with your voltmeter.

S

volts,

Measure the voltage at the positive end of capacitor
C40z. 1t should be between —1400 volts and —2000

Check diodes D404 and D405; capacitors (408, G409,
(410, and C411; contral R409; and the power trans-
former connection to the gircuit board.

@

Then repeat Test #5.

TEST #5

Turn HV ADJ contro]l R419 until the voltage at the
positive end of capacitor G402 is —1700 volts.

Measure the voltage at pin 6 of 1C401. This voltage is
near 0 volts.

Measure the +15 volt supplies on the high voltage

circuit board. They are +15 volts. NO

T

YES

Check transistors Q404, 0405, and Q408; diode D406;
integrated circuit 1C401; and the associated circuilry.

Then repeat Test #5.

Measure the voltage at lug 3 (ved wire} of the INTEN-
SITY control. It should be ~ —1788 volts.

T

Check diodes D402 and ZD403; capacitors G401 and
C402, and the power transformer connections to the

circuit board.

Then repeat Test #5.

Pull the LEVEL control out to its NORMAL position,
and turn the TIME/CM switch to the .2 SEC position.
Within two seconds, the voltage at pin 1 of the IN-
TENSITY control will go to —~1768 volts.

Measure the voltage at hole H of the high voltage
circuit. It is = +5 volts.

NO I Co to Test #10. There is no blanking conirol.

?

To next Pags.

YES

Check transistors Q402 and Q403, and the associated
circuitry.

Then repeat Test #5.

Check the +15 volt harness wires between the high
and low circuit boards.

Then repeat Test #5.




From previous Page

Turn the LEVEL control clockwise and then coun-
terclockwise. The voltage at pin 1 of the INTENSITY
control goes from —1768 volts to —1700 volts. After
two seconds, the voltage goes back to —1768 volts,

NO

Turn the LEVEL control clockwise and then coun-
terclockwise, The voltage at hole H of the high voltage
circuit board goes from =~ +5 volts to 0 volts. After
two seconds, the voltage goes back to =~ +5 volis,

s

YES

If you were directed to this test chart from another
section of the Manual because a problem existed,
return to that Manual section, This circuit operates

properly.

Check transistors Q402 and Q403, and their as
sociated circuitry.

Then repeat Test #5.

Test #5
(cont’d.)

NO lGo to Test #10. There is no blanking contral,
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TEST #6
(VERTICAL PREAMPLIFIER)

NOTE; You will be measuring very low voltage levels.
We recommend that you use a sensitive DMM or a
multimeter with very high input impedance. When
you are instructed to adjust for zero, see if the voltage
will “swing” through zero before you set the zero
level. It may ba necessary to connect and disconnect
the meter test leads to determine if you have set an
exact zero voltage level. When adjusting for an equal
voltage between two points, you must measure each
point to ground, and compare the measurements.
However, if your meter inputs are floating, you can
measure the voltage between the points, and adjust
for zero.

P

TEST #6

To check Channel Y, position the Oscilloscope con-
trols and switches as specified on Page 26, with the
following exceptions: Turn the TIME/CM switch to 1
mS/CM and the INPUT switch to AC.

(}

To check Channel X, position the Oscilloscope con-
trol and switches as specified on Page 27, with the
following exceptions: ’

Y POSITION control — Center of rotation.

INPUT switch to AC.

TIME/CM switch — X-Y,

To next Page
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From previous Page

Inspect attenuator networks for correct valueresistors

and capacitors.

Measure the gate (G} voltage of Q101. This voltage
should he ¢ volts DC.

N

&

TEST #6
(cont’d.)

Check diodes D101, D102, and transistor Q101.

=

Measure the base (B) voltage of Q105. You should be
able to “swing’’ the voltage through 0 with the DC
BAL control R5 {R6). Set the voltage at 0 volts.

. Then repeat Test 6.

Check transistors Q101, Q102, 103, Q104, and their
associated circuitry.

e

Then repeat Test #8.

Measure the emitter [E} voltage of Q105 and Q106-1.
Both voltages are =~ +0.8 volts DG,

YES

Check transistors (0105 and Q106 and their associated
circuitry.

Then repeat Test #6.

Measurs the collector (C) voltage of {J105 and Q106.
You should be able to adjust the voltages with BAL
control R124-1 so that they are equal.

Check transistors Q105, Q106, Q107, Q108, and their
associated circuitry.

YES

Then repeat Test #6.

Measure the collactor (C) voltage ot 107, The voltage

is =~ 3.6 volts DG,
s

Meagure the voltage at the junction of R136 and R137
and at the junction of R139 and R141. You should be
able to adjust the voltages with Y POSITION control
R138 sp that they are equal.

YES

To next Page

Check diode ZD105, resistor R135, and transistors
Q107 and Q108,

Then repeat Test #6.

Check transistors Q107, 108, and their associated
circuitry.

Then repeat Test #6.
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From previous Page

TEST #6
(cont’d.)

Measure the emitter (E) voltage of (3117-1, Adjust zero

Check transistors Q115-1, Q116-1, (Q117-1, Q118-1,

control R149-1 for 0 volts DC. NO and their associated circuitry,
@ Then repeat Test #6.
Measure the voltage across emitter resistor R157-1.
This voltage should be ~ 3.2 volts DC, NO Check transistor 0119-1 and its associated circuitry,
YES Then repeat Test #6,
Measure the collector (G) voltage of J109-1 and | NO Check transistors Q109-1, Q110-1, and their as-

Q110-1. You should be able ta adjust the voltages
with Y1 (Y2) POSITION contral R138-1 for 0 volts DC.

If you were directed to this test chart from another
section of the Manual because a problem existed,
return to that Manual section. This circuit operates
propetly.

sociated circuitry,

Then repeat Tast #6.
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TEST #7 (VERTICAL DEFLECTION
AMPLIFIER)

Measure the base (B) voltage of Q111 and Q112. You

Goto Test #6. The preamplifier is not operating prop-

NO

TEST #7

Go to Test #4. The -+170 volt supply is not operating
properly,

should be able to make the voltages equal with the Y1 | NO I
POSITION control. eIy

YES

" _—
Measure the collector (C) voltage of Q113 and Q114. NO Check transistors 111, Q112, 113, 114, and their
These voltages should be approximately equal (100 to associated circuitry. .
1156 volts DC.)
Then repeat Test #7.

YES

Turn the INTENSITY control fully clockwise. There NO Go to Test #5 and #8. The high voltage supply is not

should be a trace visible,

YES

If you were directed to this test chart from another
section of thie Manual because a problem existed,
return to that Manual section. This circuit operates
properly,

operating, the CRT is blanked, or the horizontal de-
flection amplifier is defective,
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TEST #8 (HORIZONTAL
DEFLECTTION AMPLIFIER)

TEST #8

H

Measure the base (B} voltage of Q210. This voltage
should be = 0.3 volts DC.

N

Check transistors Q207, Q208, and their associated
circuitry.

YES

Then repeat Test #8,

Measure the emitter (E) voltage of Q216, This voltage
should be = 9.2 volts DC.

N

N

Check transistor Q216 and its associated circuitry.

YES

Then repeat Test #8.

Maeasure the collector (C) voliage of Q210 and Q211.
You should be able to adjust these voltages with the
HORIZ POS-control so that they are equal (=~ —8 volts
Do)

NO

N

Check fransistors (3210, Q211, and their associated
circuitry.

YES

Then repeat Test #8.

Measure the collector [C) voltage of 212 and 213,
You should be able to adjust these voltages with the
HORIZ POS control so that they are equal (= —0.75
volts DC).

NQO

Check transistors 212, 213, and their associated
circuitry.

N/

YES

Then repeat Test #8.

Measure the collector (C) voltage of Q214 and Q215
You should be able to adjust these voltages with the
HORIZ POS control so that they are equal (= 95 volts
DaC).

N

Check transistors Q214, 215, and their associated
circuitry.

e/

YES

Then repeat Test #8.

Turn the INTENSITY control fully clockwise. There
should be a visible trace.

YES

o

Goto Test #5 and #7. The high voltage supply is not
operating, the CRT is blanked, or the vertical deflec-
tion amplifier is defective.

If you were directed to this test chart from another
section of this Manual because a problem existed,
return. to that Manual section. This circuit operates

praperly,
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TEST #9 (TRIGGER CIR-
CUIT)

Turn the TIME/CM switch to X-Y, Use the Y POSI-
TION control and the HORIZ POS control to center
the trace (spot) on the CRT screen. CAUTION: [e-
focus and reduce the intensity of the trace so that you
do not burn the CRT phosphor.

YES

TEST #9

Connect a test cable to the X INPUT connector. Turn
the X VOLT/CM switch to 1 VOLT. Turn the LEVEL
control fully counterclockwise. Touch the test cable
{only the center conductor will be used in these tests)
to pin 8 0of 1G202. Then turn the LEVEL control fully
clockwise, The trace should move from the center, ~
4.5 cm to the right on the CRT screen. (Oscilloscope
calibration and IC logic levels will determine the
exact trace deflection.)

T

NO

Check IC201 and the associated circuitry.

Then repeat Test #9,

Turn the LEVEL control fully counterclockwise.
Touch the Test cable to pin 6 of 1C205. The trace
should move = 4.5 cm to the right.

YES

Check integrated circuits IC205 and 1C208.

Then repeat Test #9.

With the test cable still on pin 6 of IC205, turn the
LEVEL control fully clockwise. The trace should
move to center, then after a moment, back to the right
== 4.5 cm,

YES

To next Page

NO

Check integrated circuit IC205 and its associated cir-
cuitry.

Then repeat Test #9.
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TEST #9
(cont’d.)

Turn the LEVEL control fully counterclockwise.
Touch the test cable to pin B of 10208, The spot should
move =~ 4,5 cm to the right.

Check integrated circuits 16209 and TC204.

YES

Then repeat Test #9.

With the test cable still on pin 6 of 1G209, turn the
LEVEL control fully clockwise. The trace should
move to the center, then after a moment, move = 4.5
cm to the right.

Check integrated circuit 1C209. -

YES

Then repest Test #9.

Turn the LEVEL control fully counterclockwise,
Touch the test cable to pin 3 of 10204, The trace may
shift a millimeter or so, but stay in the approximate

Check integrated circuit 1C204.

Then repeat Test #9.

center of the screen.
N

With the test cable stil! on pin 3 of IC204, turn the
LEVEL control fully clockwise. The trace should
move ~ 4,5 cm to theright, then after a moment, move
back to the center.

Check integrated circuit IC204.

YES

Then repeat Test #9.

H you were directed to this test chart from another
soction of this Manual because a problem existed,
return to that Manual section, This circuit operates
properly.




TEST #10 (SWEEP CIRCUITS)

[TEST #10

Turn the TIME/CM switch to X-Y and center the trace
(spot) in the center of the CRT with the Y POSITION
control, and HORIZ POS control. Reduce the trace
hrightness and defocus the trace (to prevent burning

the CRT phosphor).

Measure the voltage at pin 14 of IG204, IG205, 1G206,
1C207, 1209, and pin 5 of IC203. These voltages
should be = 5 volts DC.

Check circuit board jumper wires, foilg, and 5-volt
NO supply. .

YES

Then repeat Test #10.

Measure the gate ((3) voltage of Q204 and the drain (D)
voltage of Q205. Adjust Ramp Zero control R248 so
that the gate (G) of Q204 is 0.75 volts DG above the

sociated circnitry.

9 Check transistors Q204, 205, Q206, and their as-

Then repeat Test #10.

drain of Qz05.
e’

Measure the emitter voltage of Q206 and the voltage
on the center lug of VARIABLE - PULL FOR X5 con-
trol R253. This voltage difference is 10 volts DC.

@IEIeck zener diodes ZD210,ZD211, and resistor R252,

@

Then repeat Test #10.

Turn the control fully counterclockwise. The voltage
difference between the center lug voltage and the
emitter voltege of Q206 is now 3 volts DC,

;:‘9 Check control R253.

W

Then repeat Test #10.

Turn the TIME/CGM switch to .2 SEC. Turn the TRIG
switch to LINE +.

To next Page
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Measure the emitter (E) voltage of Q206. The voltage
is =~ —1/2 volt DG, increases to ~ 6 volts DC, and then

returns to ~ —1/2 volt DG,

YES

NO

The voltage remains at = —1/2 volt DC.

YES

If you were directed to this test chart from another
section of this Manual because a problem existed,
return to that Manual section. This circuit operates

properly.

Mensure the voltage at pin 10 of 1G203. This voltage s

Check transistor 203, its associated circuitry, and

TEST #10
(cont’d.)

NO
= 5 volts DC. the TIME/CM switch wiring.
YES Then repsat Test #10.
Measure the voltage at pin 8 of IC203. This voltage is _I\
~ 0 volts DC. NO Check integrated circuit 1G203. :O/ Go to Test #9. There is no trigger.
YES
Then repeat Test #10.
Menasure the voltage at pin 2 of IC209. This voltage is Remove IC206. The'voltage at pin 2 of IC209 is =~ 5 ) o
~ 5 volts DC. NO volts DC. NO Check integrated circuit IC209.
YES YES Then repeat Test #10.
Check integrated circuit 1C206 and its associated cir-
cuitry.
Then repeat Test #10.
Measure the voltage at pin 1 of IC208. This voltage is
NO >J Check integrated circuit 1G207.

= 5§ volts DC.

YES

Check Sweep Length control R255,

Then repeat Test #10.

Then repeat Test #10.
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The vollage is at = 7 volts DG or more and remains at

that level.
dyes

Mensura the voltage at pin 1 and 12 of ICZ07. They ara

Adjust Sweep Length contrel R255 so that pin 1 and

Check Sweep Length control R255 and zener diode

NO
groater than or equal to 1.7 volts DC. NO 12 are greater than or equal to 1.7 volts DG, ZI1208.
L
YES Then repeat Tast #10. Then repeat Tost #10,
Mensure the voliage at piﬁ 8 of 1C207, This voliage Is . -
~ ¢ volts DC. NGO A Check integrated circuit 1C207,
YES L
Then repeat Test #10,
M. h 1 t pi f 1 . Thi R
easure the voltage at pin 6 of 1C207. This voltage Is no Y Check integratad circuit IC207.

= { volts BC.

YES

Then repeat Test #10,

Measure the voliage at pin 3 of IC209. This voltage is
= 0 volis DG,

Check integrated circult 1G209,

YES

Then repeat Test #10.

Measure the voltage at pin 8 of 1C203. This voltage is
=~ 0 volts DC. .

Check for bad IC socket connections at the foil or in
the socket.

YES

Then repeat Test #10.

Mensure the voltage et pin 7 of IC203. This voltage is
= 5 volts DC.

YES

Check Integrated circuit 1204,

Then repeat Test #10.

Measure the voltage at pin 10 of 1C203. This voliage is
~ 5 volts DC,

Check integrated circuit 15203,

YES

Then repeat Test #10.

Measure the base [B) voltage of Q203. This voltage is
= 0,7 volts DC.

NO

YES

Check transistor Q203, integrated circuit IC203, and
their sssociated circuitry.

‘Then repeat Test #10.

Measure the voltage at pin B of [C206. This voltage
dips from = 4 volts DC back up to = 4 volts DC at the
end of each sweep.

YES

*z

Check integrated circuit 1IC206 and its associated cir-
cultry.

Then repsct Test #10,

Check the TIME/CM switch.

Then repeat Test #10.
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Test #11
-
TEST #11 (X-Y CIRCUIT)
Turn the TIME/CM switch to X-Y,
Measure the collector (C) voltage at (113 and (3114, NO
Adjust the voltages with the Y POSITION control so | NO Df G0 to Test #7.
that they are equal (== 110 volts DC).
YES
YES
Then repeat Test #11.
Measure the collector (C) voltage of Q214 and r
Q215. Adjust the voltages with the Y POSITION | N© 7] Go to Test #8. NO )] Golo Test #6.
control and HORIZ POS control so that they are
ual (= 95 volts DC).
equal { ) YES Then repeat Test #11.
YES
Then repeat Test #11.
i ise, A t
Turn the INTENSITY control clockwise race | o Go to Test #5.

(spot) is visible.

YES

If you were directed to this test chart from another
section of this Mannal because a problem existed,
veturn to that Manual section. This circuit operates
properly.

"Then repeat Test #11,




