


SECTION 1 : POWER SUPPLY

^ OB:nECTIVES:1) To measure and adjust the various power supply voltages in the CM-1
2) To locate the sources and destinations of the supply voltages to aid

f u t u r e t r o u b l e s h o o t i n g .

P̂ROCEDURES:

1) Locate the AC line connections on the bottom of the main PC board. Using
the DVM, measure the AC line voltage at between the two pins of the connector.

If you are using- a variac, adjust the variac until the AC line voltage measured
a b o v e r e a d s 11 7 - 1 2 0 VA C .

If you are using an isolation transformer simply note the AC line voltage
r e a d i n g .

I I W
2) Locate the B4 adjustment procedure on page 13 of the CM-1 Service Manual.
Perform this adjustment as indicated in the manual. For proper operation of
this adjustment the controls on the monitor .(Bust be set exactly as indicated.

• *

After the adjustment is finished, adjust the front panel BRIGHTNESS and
CONTRAST controls to a normal viewing level. Activate the diagnostic program
t o r e t u r n t o t h e m a i n m e n u .

Q U E S T I O N S : / Z e > -

A ) W h e r e i s t h e B 4 t e s t p o i n t l o c a t e d ? \

C i s ' i t 1 1 2 J : ( V ' J
d c j l t . o f - P c 0 ^ ^ )

B) Why does the B4 adjustment procedure require a white screen and maximum
conti^st and brightness?

o f - J A "

C) Using the schematic diagram contained in the CM-1 Service Manual, name five
(5) major circuit areas supplied by the 112 volt B4 voltage.

1 ) - Q l a J ^ i j - "
2 ) \ j l J - t O .
3)
4 ) \
5 )
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Using the scope, measure the waveform at IC991 pin 1. Draw what you see.
be sure and label the waveform (amplitude, period, pulse width, etc) so that
y o u m a y r e f e r t o i t l a t e r . . a

S C O P E S E T T I N G S

/ d i v h o r i z o n t a l

^ ^/div vertical j i ^ 1
P r o b e : x s e t t i n g I
Other notes (sync, etc): I ^

— J j J

QUESTIONS ^

A ) W h a t d o e s t h e a b o v e w a v e f o r m i n d i c a t e ?
I S - S k / Z/tfii/t

4) Using the DVM, measure the voltage at TP-9A after the B4 voltage has been
properly set. Write the reading here.

TP-9A =■ \/ [i>c) cWsi's groLcJt
5) Using the scope, measure the waveform at the anode of D554. Draw it here.

B e s u r e t o l a b e l t h e w a v e f o r m .
I

S C O P E S E T T I N G S I .
/ ^ X < S / d i v h o r i z o n t a l I 1 1 1 1 ^

Z l/ / div vertical
Probe: x /d setting
Othe r no tes ( sync , e t c ) :

AuU , clycL") ! J1_

6) Using the DVM, read the voltage at the cathode of D554. Record the reading
h e r e .

C a t h o d e o f D 3 3 4 = /V.7 >/
QUESTIONS:

A ) W h a t i s t h e p u r p o s e o f t h i s v o l t a g e ? ^

^ C/ycu!-̂  '̂ o't pouJe/eo!
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?) Using the schematic diagram, follow the voltage measured In (6) above untilit passes through L6ai. ^
QUESTIONS:

A) The voltage at the junction of L601 and C608 goes to 7 GENERAL portions of
t h e c i r c u i t r y. N a m e t h e m .

8) Using the DVM, meas^e the three leads of Q614

Q 6 1 4 b a s e = \ J

Q614 emitter^ Si'O {J

W r i t e t h e i r v a l u e s h e r e

Q 6 1 4 c o l l e c t o r =

QUESTIONS:

A) What Is the purpose of Q614?

9) Locate point SCI on the CRT PC board. Using the DVM, measure It.
m e a s u r e m e n t h e r e .

W r i t e t h e

Point SCI = /7£> . ?

QUESTIONS:

A) What Is the function of the voltage at SCI?

r
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40) Locate the collector of Q691 on the CRT PC board. Using the DVM, measure
i t . W r i t e t h e m e a s u r e m e n t h e r e .

C o l l e c t o r o f Q 6 9 1 = 11 7 , 1

QUESTIONS:

A) The voltage at TP-9Z on the CRT PCB serves two functions. Name them.

11) Locate D930, the PCB-LED, on the schematic diagram.

QUESTIONS:

A) Other than a power on indicator, what purpose does it serve? . ! -L^
I f 4 u i - C a c ^ o U ^ w J j W f L ^ S
1 ^ 0 1 4 . i % c £ i ^ ^ O o l h x ^ ^

12) Using the high voltage probe, measure the voltage appearing under the
suction cup connector on the bell of the Cathode Ray Tube (CRT). Write the
m e a s u r e m e n t h e r e .

** BE EXTREMELY CAREFUL. NEVER USE TWO HANDS. KEEP ONE HAND IN YOUR **
* * P O C K E T A T A L L T I M E S W H I L E M E A S U R I N G T H E H I G H V O L T A G E . * *

High Vol tage connector =

2^,5 Ic^

E N D O F P O W E R S U P P L Y S E C T I O N
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SECTION 2 : SWEEP C IRCUITS AND SYNCHRONIZ ING S IGNALS

* OBJECTIVES:

1) To view and record signals from a properly operating circuit
2) To locate and use test points given in the service manual

^PROCEDURES:

1) Using the DVM, measure the voltage at IC401 pin 11. Record it here.

IC401 pin 11 = t ̂
QUESTIONS:

A) What purpose does this voltage serve?

0£ciUaJor

B) Where does this voltage come from?

(/.cross (Z •S'O ^

2) Using the scope, view the signal at IC602 pin 3. Draw what you see on the
s c o p e . B e s u r e t o l a b e l t h e w a v e f o r m .

I

QUESTIONS:

A) What is the PERIOD of the signal you are viewing? Milliseconds or
m i c r o s e c o n d s ?

B) What is the FREQUENCY of the signal you are viewing? Hertz, kilohertz, or
m e g a h e r t z ? . . /

C) What is the name of the signal you are viewing?

r l . o r ^
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6) Using the scope, view the signal at IC602 pin 3. While viewing the signal,
change the position of switch 601 section 4. Note what happens. Look at the
display screen. Note what happens. Put switch 601 section 4 back to its

C ) W h a t i s t h e f u n c t i o n o f s w i t c h 6 0 1 ?

B) What happened to the display screen when the switch was changed? ,

4) Using the oscilloscope, measure the collector of Q615. Draw what you see.
L a b e l t h e w a v e f o r m .

SCOPE SETTINGS
1 0 / d i v h o r i z o n t a l

0'"^^ /div vertical
Probe: ^J_0_ setting
Othe r no tes ( sync , e t c ) :

M r/K . i)Cy

^ Q U E S T I O N S : ^
A) What is the function of Q615?

k» ŝv̂c
5) Using the scope, view the signal appearing at IC 401 pin 10. Draw it here

Don ' t f o rge t t o l abe l t he wave fo rm.
I ♦ 1.®"^

S C O P E S E T T I N G S I
f O i / S / d i v h o r i z o n t a l I I

^/A \/ /div vertical
Probe: x )jf3 setting
Othe r no tes ( sync , e t c ) :

. I ) 0

l i . 5

QUESTIONS:

A) What is the PERIOD of the waveform at IC401 pin 10?

B) What is the signal appearing at IC401 pin 10?

/ ) . OSOi poCt
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Using the DVM, measure the voltages on Q551.

0551 base = 0-V^ ^ f '\XS)
W r i t e t h e m d o w n

Q551 base =

Q 5 5 1 e m i t t e r =

Q 5 5 1 c o l l e c t o r =

7) Using the scope, measure the signal appearing on the collector of Q551.
D r a w a n d l a b e l w h a t y o u s e e . z ' 4 I / I

I f I / /
S C O P E S E T T I N G S ' y r
_ M / y ^ / d i v h o r i z o n t a l i f /

7^ 0 /div vertical
P r o b e : x s e t t i n g
O the r no teb ( sync , e t c ) :

O o r

QUESTIONS:

A) How does this signal compare frequency-wise with the signal at IC401 pin 10?

8) Refer back to the measurement you made in step 5 of the power supply
section, measuring the anode of D554. If you wish, measure it again.

QUESTIONS:

A) What is the cause of the wavefora appearing at the anode of D554?
c M d k C O r x S / e / i -

^ \ / ( y /
B) If the waveform at the collector of Q551 is present and appears normal, but
the waveform at the anode of D554 is missing or of extremely low amplitude, in
what GENERAL circuit area would you expect to find the problem?

r(. ouipi/d'

** WARNING WARNING WARNING WARNING WARNING WARNING WARNING WARNING **

* * N E V E R AT T E M P T T O TA K E A N Y R E A D I N G D I R E C T LY O N T H E C O L L E C T O R * *
** OF Q591, OR THE COLLECTOR OF ANY HORIZONTAL OUTPUT TRANSISTOR. **
** THE ELECTROMOTIVE FORCES DEVELOPED BY THE COLLAPSE OF THE MAGNETIC **
** FIELD IN THE FLY-BACK TRANSFORMER HAVE SUFFICIENT ENERGY TO DAMAGE **
** ■ MOST ELECTRONIC TEST EQUIPMENT, INCLUDING METERS AND SCOPES. **
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9) Referring to the schematic diagram, there Is an unlabeled component coll
a t tached to the co l l ec to r o f Q591 . The componen t I s Ins ide a do t ted box . P in
1 of this coll Is attached to the collector, pin 2 attaches to T553.

QUESTIONS:

A) What Is this component called?

B ) W h a t d o e s t h e d o t t e d b o x I n d i c a t e ?

10) Using a jumper clip, short TP-8A to TP-8B. While watching the display
screen, vary VR502. Try to make the display remain steady by adjusting VR502.
Remove the jumper short between TP-8A and TP-8B. Reset VR502 until the display
locks Into position again.

QUESTIONS:

A) What effect does VR502 have on the circuit?

B) What Is the name for control VR502?

fevvVl holĴ
11) There are two other controls In this part of the circuit that you should be
familiar with. You can get familiar with them by playing with them. When you
figure out what they do, make a note here.

S 5 9 1 =

L 5 5 2 =

12) Using the scope, measure the signal appearing at IC602 pin 6.
y o u s e e . L a b e l t h e w a v e f o r m . '

D r a w w h a t

SCOPE SETTINGS
< r / d l v h o r i z o n t a l

0 *! ^ /dlv vertical
P r o b e : x s e t t i n g
O t h e r n o t e s ( s y n c , e t c ) :

D C .

[QUESTIONS ABOUT THIS MEASUREMENT ARE ON THE NEXT PAGE]

f S
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<5UESTI0NS:

A) What is the PERIOD of the signal you are viewing? Milliseconds or
m i c r o s e c o n d s ?

B) What is the name of the signal you are viewing?

\// ofr̂ iVe. [pr \J
13) Note that IC602 pin 4 connects to switch 601 section 3.

QUESTIONSr

A) What effect will changing switch 601 section 3 have on the signal at IC602' W \ ^ ! l l \ t }

[ r ^ ^ ( ^ U / j U p /
14) Using the scope, measure the signal at IC401 pin 2. Draw what you see.
L a b e l t h e w a v e f o r m .

S C O P E S E T T I N G S

T - M ^ / d i v h o r i z o n t a l

0 . ( ^ /div vertical
P r o b e : x s e t t i n g
Other notes (sync, etc):

QUESTIONS: t

A) What is the PERIOD of the signal you are viewing?

/ (o *
B) Compare these readings with the readings from step 12 above. Explain what
y o u fi n d .

A u j k l c L / \ £ i y \ c e ^ o n z
X̂2/»Oo(s\ / , o s c , - A ^ ^ ( ^ o < A y ^ o - ^

\J / (IajJ ,

f y
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d5) Using the scope, measure the waveform appearing at the emitter of Q401.
D r a w a n d l a b e l t h e w a v e f o r m .

SCOPE SETTINGS
S / d i v h o r i z o n t a l

_ /d i v ve r t i ca l
P r o b e : x s e t t i n g
Othe r no tes ( sync , e t c ) :

QUESTIONS:

A) What is this signal called?

iSTtiar?

B) What will happen to the waveform at the emitter of Q401 if Q401 is open?
[HINT: An open transistor would behave much the same as one completely cut off.
Try shorting the BASE and EMITTER of Q401 together while watching ,the waveform]

^ l o s e s ^
p > * A c / - 4 ^ ^16) Referring to the schematic diagram, there is an unlabeled component

attached to the emitter of Q401. The component is inside a dotted line box.
Pin 4 connects to the emitter of Q401. Pin 3 connects to switch S491.

QUESTIONS:

A) What is this component called?

Uz/
17) There are four variable components in this section of the circuitry. You
should familiarize yourself with them by adjusting them and noting their
effects (if any) on the wave form at the emitter of Q401 and their effects on
t h e v i s i b l e d i s p l a y.

QUESTIONS:

A) What are the function(s) of these components?

VR401 =

VR402 =

V R 4 0 3 = .

S 4 9 1 = \ y r t / i - { C A ] /

END OF SWEEP CIRCUITS AND SYNCHRONIZATION SECTION
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6ECTI0N 3: VIDEO AMPLIFIERS AND BRIGHTNESS

• O B J E C T I V E S :

1) To become familiar with the video signals used in the CM-1.
2) To signal trace one video signal from its input to the output of the

^^1^ of the video amplifiers.
PROCEDURES

1) Using the Model 2000 diagnostic diskette, send a CROSS HATCH pattern to the
CM—1 screen. Set the BRIGHTNESS and CONTRAST controls to produce a normal
display. Using the oscilloscope, view the signals appearing at IC601 pins 1,
4, and 13. Draw what you see at any ONE pin. Label the waveform and indicate
w h i c h p i n h a s t h i s p a t t e r n . , , ^

SCOPE SETTINGS

_/div hor izontal

L /̂ v verticalProbe: x Yp setting
O t h e r n o t e s ( s y n c , e t c ) :

QUESTIONS:

tV /

A) Collectively, what is the name for these three signals?

\JiJieji Ja4^
B) Individually, what signal is found at which pin? [use the schematic]

IC601 pin 1 «IC601 pin 1 « /
IC601 pin 4 = ̂
IC601 pin 13 =

2) Using the schematic, trace each located in (1) above to its associated
buffer transistor, Q616, Q617, or Q618. Use a pencil, pen, or marker to trace
the actual circuit path taken by each signal. Label each transistor below.

Q616 =

Q617 =

[ c o l o r ]

[ c o l o r ]
" S J

Q 6 1 8 = [ c o l o r ]

C M - l M O N I TO R L A B
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3) Using the DVM, measure the voltage at the collector of Q616. Write it down.

Voltage at 0616 = \fVoltage at Q616 = n, 6 v

No te t ha t each v i deo amp l i fie r channe l i s i den t i ca l t o t he o the r two .

QUESTIONS;

A) Since all three video amplifiers are identical, what assumption can you make
about the voltage readings on the collectors of Q617 and Q618?

4) Using the scope, examine the signal appearing at the emitter of Q608. Make
a note of i ts ampl i tude. Note that the controls are set for NORMAL VIEWING
L E V E L S .

SCOPE SETTINGS
/ d i v h o r i z o n t a l

_/^v verticalP r o b e : x s e t t i n g
Other notes (sync, etc):

aM. .0 o /ĉ/US>

Now, turn the BRIGHTNESS control to MAXIMUM. Make a note of signal amplitude
at the emitter of Q608.

(p -p ) [at maximum brightness]

Now, turn the BRIGHTNESS control to MINIMUM. Make a note of the signal
amplitude at the emitter of Q608.

d)''i \J (p-p) [at minimum brightness]

QUESTIONS:

a) How does the BRIGHTNESS control effect the video signals?
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i) Using the DVM, measure the voltage at the emitter of Q611.
' QUESTIONS:

A) What is the voltage reading at the emitter of Q611 when the brightness
c o n t r o l i s a t M A X I M U M .

Maximum brightness =

B) What is the voltage reading at the emitter of Q611 when the BRIGHTNESS
c o n t r o l i s a t M I N I M U M .

Minimum brightness = O.Q>\/
6) Using the scope, measure the signal at the emitter of Q654. While viewing
the signal, turn the R-DRIVE CONTROL, VR651.

QUESTIONS:

A) What effects does the R-DRIVE control have on the signal?

dLyyij:̂
7) Using the schematic diagram, note that there is also a B-DRIVE CONTROL,
VR653, but no G-DRIVE CONTROL.

QUESTIONS:

A) What are the functions of the R-DRIVE and B-DRIVE controls? Why is there no
G - D R I V E c o n t r o l ?

E N D O F V I D E O A N D B R I G H T N E S S S E C T I O N
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S E C T I O N 4 : T H E C R T

O B J E C T I V E :
1) To locate and measure signals on a properly operating CRT

1) Using the DVM, measure the voltage appearing at all pins of the CRT. Record
your read ing here .

Pin 5 = ^,0\/ VDC 0' C) \J VAC (/JPin 5 = 0 .0 \J VDC

P i n 6 = V D C

Pin 7 = l/ VDC
Pin 8 = jnl'O l/VDC
P i n 9 =

Pin 10 = ^'6 0 /)(/vDc

P i n 1 1 =

0'C> \J VAC
S'2 '2\ /vac

l / V A C

3iSLI^vac
JO.O >/ VAC

Or ✓ VAC

2) Using the scope, measure any signals appearing~^on the pins of the tubes.
If possible, match these signals to other signals you have already viewed.

P i n 5 =

P i n 6 =

P i n 7 =

P i n 8 =

P i n 9 =

P i n 1 0 =

P i n 1 1 =

N

D c A q S c r e e n

{ ]

(-U
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Devise a method to determine which pins on the CRT receive the video
signals. Using that method, find the three video pins on the CRT, and to
correctly label then RED, GREEN, and BLUE.

QUESTIONS;

a) Which pins on the CRT accept which video signals?

RED = pin ^

GREEN = pin

BLUE = pin Ij
4) Using the schematic diagram, locate the CUTOFF CONTROLS (VR654, VR655,
VR656) on the CRT PC board. Redraw the circuit for ONE of these controls.

T

3 1

QUESTIONS:

A) The cutoff controls are "between" what two voltages?
T P t ? - / t z .
QCl. = IfC.. t\/

B) What RANGE of measurements would you expect to see at the WIPER of the
cu to f f con t ro l s [H INT: ohms law ]

^ lMS'Z(a\ /
5) Using the information you gained in #3 above, see if the reading on the CRT
pins falls within the range of 9B above.

V / ^ t M , /
Q U E S T I O N S : ' ^ U J i 4 ^

✓ - nuo.A) What is the purpose of the cutoff contro ls? t i r r / V t ^
T o ^ i s U U o f f - ^ . - f - > s

o o

B) How do the cutoff controls work? How do they effect the CRT and the visible

W e A e n s j s i r ^ J ,
t < ^ C ) W h y i s a c u t o f f c o n t r o l n e c e s s a r y ? ^

Xh. OC s.s^pcLs
/oe£,es<^ 4t) dri^ C^T /

E N D O F C R T S E C T I O N
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