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fhis service mantrcrl is intended for use W qnlified electronics
teclnicions only. To arrcid electnc shock, do not perf orm servrcrng urless
yvu are qnlified to do so.

High voltage up to 2000 rfDC is present on the CRT and power supply
board when tJle oscilloscope is operating. High voltage up to f95 VDC is
present on the sweep board. Line voltage of LZO VAC (or 240 VAC) is
present on the power transformer, on-off switch, and power supply board
any time the oscilloscope is corurected to:ur AC power source, even if
turned off. Always observe caution when the housing is removed from the
unit. Contacting exposed high voltage could result in fatal electric shock.

\-

DIFFERENCE-S BETWEEN MODELS

This second edition of the service manual is expanded to include Model
t477. Electricaly, Model 1477 is very similar to the Model 1472C. A sep-
arate schematic is supplied for eadr model. The circuit board drawings
essentially apply to both models. Model L477 has several changes in ap-
pearzrnce from Model l47ZC, using a new front panel, new handle, new
knobs, etc. A parts list itemizing those parts which are unique for Model
1477 is on page 34.
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OPERATOR'S CONTROLS. INDICATORS AND FACILITIES

U

:

l .  Cathode Ray Tube (CRT). This is the screen on which
the waveforms are viewed.

2. Scale. The 8 x l0 cm graticule provides calibration
marks for voltage (vertical) and time (horizontal)
measurements. Illumination of the scale is fully adjust-
able.

3. POWER ILLUM control. Fully counterclockwise rota-
tion of this control (OFF position) turns off oscillo-
lcop9. Clockwise rotation turns on oscilloscope.
Further clockwise rotation of the control increases ihe
illumination level of the scale.

4. Pilot lamp. Lights when oscilloscope is turned on.
5. SWEEP TIME/CM switch. Horizontal coarse sweep

time selector. Selects calibrated sweep times of 0.5
pSEC/cm (microsecond per centimeter) to 0.S SEC/cm
in 19 steps when VARIABLE control 6 is set to the
CAL position (fully clockwise). In the CH B position,
this switch disables the internal sweep generitor and
permits the CH B input to provide horiiontal sweep.

6. Sweep speed VARIABLE control. Fine sweep time
adjustment. In the extreme clockwise (CAL) pbsition
the sweep time is calibrated.

7. CAL lV P-P jack. Provides calibrated I kHz, I volt
peak-to-peak square wave input signal. This is used for
calibration of the vertical amplifier attenuators and to
check the frequency comp€nsation adjustment of the
probes used with the oscilloscope.

8. <>POSITION control. Rotation adjusts horizontal
position of traces (both traces when operated in the
dual trace mode). Push-pull switch selects 5X magni-
fication when pulled out (PULL 5X MAG); normal
when pushed in.

9. TRIGGERING TEVEL control. Sync level adjustment
determines points on waveform slope where sweep
starts; (-) equals most negative point of triggering and
(+) equals most positive point of triggering. Push-pull
switch selects automatic triggering when pulled out
(PULL AUTO). When automatic triggering,-a sweep is
generated even without an input signal.

10. EXT TRIG jack. Input terminals for external trigger
signal.

ll. SYNC switch. Four-position lever switch with the
following positions:

SI-oPE. The SLOPE positions are used for viewing all
waveforms except television composite video signals.

(+) lweep is triggered on positive-going slope of
waveform.

(-) Sweep is triggered on negative-going slope of
waveform.

TV. In the TV positions, the sync pulses of a
television composite video signal are used to trigger
the sweep; the vertical sync pulses (frame) 

-are

automatically selected for sweep times of 0.5 SEC/cm
to 0.1 mSEC/cm, and horizontal sync pulses (line) are
automatically selected for sweep times of 50 gSEC/cm
to .5 pSEC/cm.

(+) Sweep is triggered on positive-going sync pulse.
(-) Sweep is triggered on negative-going sync pulse.

12. SOURCE switch. Tfuee-position lever switch selects
triggering source for the sweep. Both sweeps are
triggered by the same source in dual trace operation.

CH A Sweep is triggered by Channel A signal.

CH B Sweep is triggered by Channel B signal.

EXT Sweep is triggered by an external signal applied
at the EXT SYNC jack 10.

13. Channel B POSITION control. Vertical position adjust-
ment for Channel B trace. Becomes horizontal posiiion
adjustment when SWEEP TIME/CM switch 5 ii in the
CH B position.

14. Channel B DC BAL adjustment. Vertical DC balance
adjustment for Channel B trace.

15. Channel B INPUT Jack. Vertical input jack of Channel
B. Jack becomes external horizontal input when
SWEEP TIME/CM switch 5 is in the CH B position.

16 Channel B DC-GNDAC switch

DC Direct input of AC and DC component of input
signal.

GND Opens signal path and grounds input to vertical
amplifier. This provides a zero-signal base line,
the position of which can be used as a reference
when performing DC measurements.

AC Blocks DC component of input sigid.

17. Channel B VOLTS/CM switch. Vertical attenuator for
Channel B which provides step adjustment of vertical
sensitivity. Vertical sensitivity is calibrated in I I steps
from .01 to 20 volts per crnwhen VARIABLE contrbl
l8 is set to CAL position. This control adjusts
horizontal sensitivity when the SWEEP TIMETCM
switch 5 is in the CH B position.

18. Channel B VARIABLE control. Vertical attenuator
adjustment provides fine control of vertical sensiviti$. -i
In the extreme clockwise (CAL) position, the verticd
attenuator is calibrated. This control becomes the line
horizontal gain control when the SWEEP TIME/CM
switch 5 is in the CH B position.

19. MODE switch. Five-position lever switch; selects the
basic operating modes of the oscilloscope.

CH A Only the input signd to Channel A is
displayed as a single trace.

CH B Only the input signd to Channel B is
displayed as a single trace.

A & B Dual trace operation; both the Channel A
and Channel B inpu.t signds are displayed on
two separate traces.

A + B The waveforms from Channel A and Channel
B inputs are added and the sum is displayed
as a single trace.

A- B The waveform from Channel B is subtracted
from the Channel A waveform and thc
difference is displayed as a single trace. If
only a Channel B input is present, the
display is inverted.

20. Channel A VOLTS/CU switch. Vertical attenuator for
channel A which provides coarse adjustment of vertical
sensitivity. vertical sensitivity is calibrated in I I steps

-



OPERATOR'S CONTROI.S. INDICATORS AND FACILITIES

21.

22.

23.

25.

from .01 to 20 volts per cm when VARIABLE control
2l is set to the CAL position.

Channel A YARIABLE control. Vertical attenuator
adjustment provides fine control of vertical sensitivity.
In the extreme clockwise (CAL) position, the vertical
attenuator is calibrated.

Channel A DC-GNIIAC switch.

DC Direct input of AC and DC component of
input signal.

GND Opens signal path and ground input to
vertical amplifier. This provides a zero-signal
base line, the position of which can be used
as a reference when performing DC measure-
ments.

AC Blocks DC component of input signal.

Channel A INPUT jack. Vertical input jack of Channel
A.

Channel A DC BAL adjustment. Vertical DC balance
adjustment for Channel A trace.

Channel A POSITION control. Vertical position adjust-
ment for Channel A trace.

26. ASTIG adjustment. Astigmatism adjustment provides
optimum spot roundness when used in conjunction
with the FOCUS control 27 and INTENSITY control
28. Very l itt le readjustment of this control is required
after init ial adjustment.

27. FOCUS control.

28. INTENSITY control. Adjusts brightness of trace.

29. Fuse holder.

30. AC line cord. CSA-approved for oscil loscopes.

31. INT MOD jack.  Intensi ty modulat ion (Z-axis)  input.

32. Combination carrying handle and ti l t stand.

33. Probe (see Fig. 3). The B & K-Precision Model PR-35
combination 10: l/Direct probe has been designed for
use with this oscil loscope. However, any probe de-
signed for use with an oscil loscope having a nominal
input impedance of I megohm shunted by 27 pF and
capable of  operat ion up to l5 MHz, can be used.

34. Vector Overlay (not shown). Interchanges with scale
for vectorscope operation.

v.

COMBINATION FEET
AND CORD WRAP
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Fig. 2. Rear and side panel facilities.
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SPECIFICATIONS

b VERTICAL AMPLIFIERS (CH A and CH B) TV Sync Vertical and horizontal sync
separator circuit provided so that
any portion of complex TV wave-
form can be synchronized and
expanded for viewing. TVH (line)
and TW (frame) sync switched
automatically be SWEEP TIME/
CM switch.
TVV = 0.5 SEC/cm to 0.1
mSEC/cm.
TVH = 50 pSEC/cm to 0.5
gSEC/cm.

HORIZONTAL AMPLIFIER (Horizontal input thru CH B
input)

Deflection Factor

Frequency Response

Input Resistance

Input Capacity

Input Protection

X-Y Operation

Voltage
Input Resistance

2O p-p minimum
470 kO (nominal) , !2Vo

POWER REQUIREMENTS

Deflection factor

Frequency Response

Risetime

Overshoot

Input Resistance

Input Capacity

Tilt

Max. Input Voltage

Operating Modes

Chop Frequency

Ctrannel Separation

Sweep System

Sweep Time

Sweep Range of
Variable Control

Sweep Magnification

Unearity

Length of Sweep

TRIGGERING

Source

Slope

Triggering Range

0.01 V/cm to 20 V/cm, {%, in
I I ranges each providing for fine
adjustment.

DC: DC to l5 MHz (-3 dB)
AC:2 Hz to 15 MFIZ (-3 dB)

24 nanoseconds.

3% or less.

I megohm (approximate).

22 pF (t3 pF).

bss than 5%.

300 V (DC + AC peak) or 600 V
PP.

Channel A only.
Channel B only.
A & B (dual trace); trace auto
matically chopped at all sweep
times of I mS/cm and slower;
alte rnate trace automaticallv
selected for all faster sweep timei.
A + B (single-trace algebraic sum
of Channels A and B).
A - B (single-trace algebraic dif-
ference of Channels A and B).

200 kHz (n0%')

Better than 60 dB.

Triggered and automatic. In auto-
matic mode, sweep is obtained
without input signd.

0.SpSEC/cm to 0.5 SEC/cm
(!57") in 19 ranges, in l-2-5 se-
quence. Each overlapping range
provides for fine adjustment.

At least 2.5 times.

Obtained by enlarging the above
sweep 5 times from center. Maxi
mum swee p speed becomes
0.1,/SEC/cm.

3% or less distortion for 0.5
SEC/cm to 2 pSEC/cm ranges.

5% or less for I pSEClcm and 0.5
pSEC/cm ranges.

102 mm to I l0 mm.

CH A, CH B and EXT: I V p-p
sensitivity.

P osi t ivc and negat ive,  con-
tinuously variable level control;
pull for AUTO.

2O Hz to 15 MHz (min. 0.5 cm
deflection as measured on cathode
ray tube).

Input

Regulatron

MISCELLANEOUS

Scale

Mechanical Features

PROBES

Model No.

Attenuation

Input Impedances

Connector

Tip

l0 mV/cm (nominal).

DC to I MHz (-3 dB).
I megohm (nominal).
22 pF (t3pF).

300 V (DC + AC peak) or 600 V
p'p.

With SWEEP TIME/CM switch in
CH B position, the CH A input
becomes the Y input (vertical)
and the CH B input becomes the
X input (horizontal). The CH B
position control becomes the
horizontal position control.

120 VAC, 50/60 tlz,23 watts.
(3-wire line cord, CSA-approved
for oscilloscopes.)

108 to 132 vAc.

Variable illumination.

Carrying handle for tilt stand.

PR-35 (two required).

Combination l0:l and direct.

l0 : l  =  l0  megohms,  l8  pF.
Direct = I megohm, 120 pF.

BNC

Spring-loaded hook-on tip.

SWEEP CIRCLJITS (Common to CH A and CH B) CALIBRATION VOLTAGE

I kHz square wave of I V p-p
(!s%).

INTENSITY MODULATION

v

v



v.

q')

(J
.tt

()
(n

q)
O

F

e.l
r-: v
q)

oo
cO

E

.Y()

c/)

Eb
TI

J

F l - u J
z ) i
. | c =
i  F . J

a o >
o (
?

c >
r- trJ J

5ee_,
a ; ;J C

< t g
3 d r
E 5 d
y o i

a s
F U
Z - t
o d
! >
c (
a1 UJ
Y c r- 0 -

Y
t z
a <
U J

o

j d .

=qH
( F l=gt

( I F
r ! <
1 t

> lrr
F

z

tr- O
t J . F
o'.r|
o 6
J Z
o (
I A

F
f

. z )
l J .  1 1 n

F M

rr,l { -
O c (
O u -
5 4 ( J

" o

U g
( O  ^ r

* 2".
i a s
J A

I J ( J

J

a O
trJ C
r ! F
\ zo o

(J

9 o H

a ; H

> ?
2 -

@ = o
- \ F
3 5 ;

2 a
lrJ O
a z

a <
F I

vl
F
F U J

E - l

5e
a

< ! l o

5: r
m ) l o .v <- T ( ' G

; ' i :  d

i r
- t t

c J

:i
I C r
o (L

s !- [
F -

! d
( f ;
5 r

F
< o o
1 4  |
o o d

o

frrI
; ' i l

F
o . C
E trt( >
u z -
3 o
i ^ z(

( r ?
o i

e k i
; l l

u l F| , '

3r
E !y1

; i

3r
Eq,r7,
O F

I k

s >
trJ J
> o
? c
Y J
B U 1

z

@

I

X

F(a
T Z
o -

j

6

b



CIRCUIT DESCRIPTION

:

U

The block diagram, Fig.  3,  out l ines the c i rcui t  break-
down of  the osci l loscope. Circui t  detai ls are obtained by
reference to the schematic diaeram.

GENERAL

Basical ly.  the osci l loscope consists of  two ident ical
vert ical  preampl i f iers,  each having i ts own input at tenuator
network. The outputs of the vertical preamplif iers can be
switched, as desired, into the main vertical amplif ier. The
type of switching of the CH A and CH B preamglif iers is
determined by the position of the MODE switch and
MODE of OPERATION LOGIC. The main vertical
arnplif ier feeds the VERTICAL OUTPUT AMPLIFIER,
which drives the vertical deflection plates of the CRT.

Horizontal deflection is provided by the horizontal
amplif ier. Drive to the horizontal amplif ier is furnished by
calibrated sweep speed circuits or by the signal from the CH
B preamplif ier when X-Y operation is selected.

All supply voltages are fully regulated and a DC-to-DC
converter provides a regulated 2kV accelerating potential to
the CRT.

VERTICAL PREAMPLIFIERS

Channel A and Channel B preamplif iers contain identical
circuitry and circuit operation is the same for both.

The vertical attenuator has two sections. The first
sect ion of  the at tenuator provides rat ios of  l :  l ,  l0:  l ,
100: l, 1000: l. The second section provides ratios of 2: I
and 5: l. The combined effect of the two sections is to
provide the vertical attenuator ratios in a l-2-5 sequence.

The vertical preamplif ier consists of FET input tran-
sistors Ql02 and Ql03 and transistors Ql04 thru Q109.
FET's Ql02 and Ql03 form a balanced differential
amplif ier pair with output signals of opposite polarity.
VRl0l  is  the f ront panel  DC balance control  and VRl l2
an internal balance control. The output of Q 102 and Q 103
is applied to emitter followers Q 104 and Q 105 which lower
the output impedance to drive conventional amplifier stage
Ql06 and Q107. VRl05 and VRl06 are balance pots for
the I 12 and I /5 attenuator positions. The VARIABLE
control  adjusts the gain of  Ql06 and Ql07 whi le VRl0l
provides a DC component to move the trace vertically
across the screen. Amplif ier gain is adjusted by VRl07 in

'the emitter circuit of Ql08 and Ql09 to provide the
correct deflection factor for accurate voltage measure-
ments.

The trigger amplifier Q I l9 and Q I 20 amplifies the signal
a the emitter of Q 108 and Q 109 and provides a portion of
tne signal to the trigger circuits.

The only difference between CH A and CH B pre-
amplifiers is that the MODE switch reverses the polarity of
the CH B signal when in the A-B position.

MODE LOGIC

The mode of  operat ion (CH A, CH B, A & B, A + B, A -
B)  i s  con t ro l led  by  IC l0 l  and IC l02  and d iodes  D l0 l  -
Dl08 in each of the channel preamplif iers.

When CH A is selected, the output of  IC 102 Pin 3 is low,
which reverse-biases D I 02 and D 103 and forward-biases
DlOl and D104, al lowing the CH A signal  into the main
vert ical  ampl i f ier .  At  the same t ime ICl02 Pin I  I  output is

high which forward-biases D 106 and D 107 and reverse-
biases D 105 and D 108 prohibit ing CH B signal from the
main amplif ier. For CH B, the reverse is true. When A & B
is selected, both channels are alternately switched by ICl0l
at a rate equal to the chopping oscillator frequency
(200kHz). For A + B and A B, both channels are
simultaneously applied to the main amplifier. When X-Y
operation is selected, CH A is turned on and CH B is
switched to the horizontal amplifier.

VERTICAL AMPLIFIER

The selected signal from the preamplifiers is then applied
to the vertical amplifier which consists of Ql23,Ql24 and
ICl03. The signal level is increased to drive the output
amplifier.

The output amplifier consists of transistors Q30l thru
Q306 where the signal is amplified to the levels required to
drive the vertical deflection plates of the CRT.

TRIGGER CIRCI.IIT

The trigger source, either CH A or CH B, is selected by
SW20l. Selecting CH A as the source enables trigger
amplif ier Qll9 and Ql2O and CH B enables trigger
amplifier Ql2l and Q122. The trigger amplifier selected is
fed thru transistor switch Q219. Q2l9 is on in all positions
of the SWEEP TIME/CM switch except CH B.

SYNC AMPLIFIER AND INVERTER

Transistors Q20l , Q202, Q203, and Q204 are connected
as a differential amplifier. The trigger signal is applied to
emitter follower Q20l and routed to the base of Q202 or
Q203 depending upon the position of the SYNC switch,
SW202, r or - respectively. Emitter follower Q2O+ adds a
DC level to the trigger signal depending upon the position
of the TRIGGER LEVEL control.

When TV+ e1 TV- is selected, the output of Q203 is
routed to the SYNC SEPARATOR circuit consisting of
Q205 and Q206. Q205 is biased near cutoff. Q205 is held
cutoff by the negative voltage developed across Q205
corresponding to an average value of the input signal.
Positive-going pulses drive Q205 out of cutoff. The output
of Q205 corresponds to the qync tips of the composite
video signal.

When in TW positions of time base switch (.lmS to .5
SEC), capacitor C2O7 is switched in by Q206 to filter out
the horizontal sync pulses.

The trigger signal passes thru emitter follower Q207 and
the SCHMITT TRIGGER circuit consisting of two gates of
IC20l. The output pulses from IC20l PIN 8 clock the
SWEEP CONTROL flip-flop 1C202. On the negative edge of
the clock waveform, the Q output goes low, turning off
Q2l3 to init iate to sweep.

Transistors Q2l6 and Q2l6 and the timing capacitors
and resistors selected by the SWEEP TIME/CM switch form
a MILLER INTEGRATING circuit to provide a linear ramp
voltage. The sweep ramp from the collector of Q2l7 is fed
to the RS flip-tlop consisting of two gates from IC20l thru
transistor Q2l I and Q212.

As soon as the Q output of'lC2O2 goes low, the reset of
lC2O2 is held low by Q2l I to exclude any new clock pulses,
unti l the sweep ramp is terminated. Transistor Q2l2 turns
on and sets pin l3 of lC2O2 LOW which turns Q2l3 on and
terminates the sweep.

v



CIRCUIT DESCRIPTION

Transistors Q208. QlC|(). and Q2l0 fornr the AUTO
TRIGGER SENSE switch.  When the TRIG LEVEL control
is adjusted so that the slope is not triggered. transistor Q8
and Q9 produce pulses which keep Q2tO ON. The on
condition is applied to the RESET of IC202. A low on rhe
reset of 1C202 allows a sweep to recirculate at a rate
9qlqryin.d by the resistor and capacitor selected by the
TIME/CM switch.

HOUSING REXIOVAL

1. Remove five Phillips head screws, one from
each side, onc from top, and two from bot-
tom of houring.

2. Slide complcte oscilloscope chastis out
through the front of the housing.

CRT TILT

WARNING: Keep hands away from CRT
socket. High voltage (2000 VDC) present.

1. Remove housing.

The sweep ramp from the col lector of  Q2l7 is appl ied to
the input of  the hor izontal  ampl i f ier  consist ing of  Q218,
Q220, Q22t - Q225 .

When in the CH B position of SWEEP TIME/CM switch,
mode, transistor Q2 t g is turned off thru IC203 and the CH.
B signal is applied to Q220 and to the horizontal amplifier.
The output of transistors Q224 and QZZS is applied to the
horizontal deflection plates of the CRT.

\r.

SERVICING

WARNING

High voltage up to 2m0 volts DC is present on the CRT and
power supply board when the oscilloscope is operating. High
voltage up to 195 volts DC is present on the swe€p board.
Line voltage of 120 VAC lor 24O VAC) is present on the power
transformer, on-off switch, and power supply board any time
the oscilloscope is connected to an AC power souroe, even if
turned off. Always observe caution when the housing is removed
from the unit. Contrcting exposed high voltage ould result
in fatal electric shock.

\,

2. Loosen the tvvo screws which clamp the band
around the neck of the CRT.

3. Turn on the oscilloscopc rnd diust controll
to obtrin a single trtce.

4. Grasp the CRT through the fingpr holes in

the shicld toward the front of the CRT and
rotate the CRT so the tracc is parrllol with
a horizontal line on the grrticule.

5. Tighten the CRT band, making sure that the
trace remains horizontal.

b
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SERVICING

230 VAC OPERATION

l. Remove housing from scope.

2. Remove voltage selector plug (see Fig. 8).

3. Rotate plug 180" and re-insert plug.

4. Replace 0.7A fuse with 0.3A fuse.
5. Replace housing.

GRATICULE REMOVAL (see Fis. a)

l. Grasp bezel with both hands at top and bottom. Pull
bezel uniformly forward to unlock mounting legs from
front panel. Caution should be used to keep bezel
parallel to front panel when removing, to avoid break-
age of mounting legs.

Fis.  4 Removing the Bezel

2 .

3 .

Lift off graticule from bezel.

Reinsert graticule on bezel and
panel mounting holes.

snap bezel into front
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TRottrEsHo0Trltc

( R e f e r  t o  I  )

( R e f e r  t o  {  }

Notes:

1 .  P a r t s  w i t h o u t  p a r t i c u l a r  n o t e s
be long to  the  main  body .

2 .  X73.  .  .  denotes  ver t i ca l

ampl l f ie r  board

3. X74. .  .  d€notes sw€€p board

4.  X68.  .  .  denotes  power  supp ly
bor rd

C h e c k  t h e
p i l o t  l a m p

a .  D 3 O 3  d e f e c t i v e (  X 6 8 )
b .  C322 de fec t ive(X68
c .  P o w e r  t r a n s f  o r m e r

d e f  e c  t  i v e

C h e c k  t h e  f u s e s

h e c k  +  1 9 5 V  s u p p t y
( a t  P 3 O 7  t e r m i n a l  I  )

C h e c k  A C  l T O V  s u p
p l y  ( o n  s e c o n d a r y
s i d e  o l  p o w e r  l r a n s
f  o r m e r  )

Power  t rans former
defec t ive

a .  L E D  d e f e c t i v e
b .  P o o r  c o n t a c t  i n

P 3 0 5  ( x 6 8 )

a .  D 3 O 3  o p e n  c r r c u r t e d
( x 6 8 )

b  0 3 1 l  o p e n  c r r c u r t e d
( x 6 a )

a .  D 3 O 1 .  3 O 2  d e f e c t i v e
(  x 6 8 )

b .  M a l f  u n c t i o n  i n  Q 3 O 7 ,
3 0 8 , 3 0 9 , 3 1 0 ,  3 1 3 ,
3 1 4  c i r c u i t  ( X 6 8 )

c .  l C 3 O 1  d e f e c t i v e
(  x 6 8 )

2  C h e c k  p r e s e n c e
o f  s p o t  ( S e t
S W E E P  T I M E /
D I V  t o  C H  B

C h e c k  + 2 2 V ,  +  1 3 V .
+ 1 O V ,  + 5 V .  - 1 O V
s u p p l i e s .  (  X 6 8 )

C h e c k  - 1 . 9 k V  s u p p l y
( a t  t e r m i n a l  1  o r  2
o t  C R T  s o c k e t )

t e r m i n a l  2  a n d  G N D ,  a
t r rmina l  3  and

a .  M a l f u n c t i o n  i n
0 3 1 5 ,  3 1 6 ,  a n d
3 1 7  ( X 6 8 1

b.  L30 l  de fec t ive
(  x 6 8 )

o301  -306
d e f  e c t i v e

C h e c k  c o l l e c t o r  w a v e
l o r m  ( s r n u s o r d a l  w a v e )
r n  0 3 1 7  ( X 6 8 )

rd bctwecn trrmlncl
e n d  G N D ,  a n d
m l n a l  5  a n d  G N D .

H  . A M P

d e f  e c t  i v e
D 3 1  O  d e f  e c t i v e
(  x68 )

C h e c k  v o l t a g e s  b e t w e e n
t e r m i n a l  1  o f  P 3 O 1  a n d
G N D  a n d  b e t w e e n  t e r m i -
n a l  3  a n d  G N D .  ( X 6 8 )

V - A M P
defec t ive

a .  D 3 1 1 , 3 1 2 d e f e c t i v e
(  x 6 8 )

b .  0 3 1 8  d e f e c t i v e ( X 6 8 )
c .  lC2O2,204 de fec t ive

( x 7 4 1

Check  vo l tage a t
C R T  g r i d  t e r m i -
n a l  3

C h e c k  6 . 3 V  s u p p l y
o n  s e c o n c t a r Y  s t d e
o f  p o w e r  t r a n s
f o r m e r .

6 . 3 V  t e r m i n a l
b r o k e n

C  R T  d e f  e c t i v e

v
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b
Fig. 5 Waveform in SWEEP Circuit

( lnput Signal 2 kHz Sine Wave)
(SWEEP T f  ME 0 .1mS/D lV )

corrector of  o2o3 

I

W',
N o .  1 1  p i n  o f  l c 2 o 1  

|' : l  l l l I
N o .  8  p i n  o f  l C 2 o 1  I

: l  l l l
N o .  2  p i n  " R "  o I  l C 2 O 2  I, ' l  n

n  1 1
N o .  1 3  p i n  " S "  o I  l C 2 O 2  I,,1 t-l t-
No. 8 pin "O" of lc2,2r"l 

n

C o f  l e c t o r  o l  Q . 2 1 7

,A

b'

N o t e  1 :

Add s ine  wave o f  2  kHz to  CH

v e r t i c a l  i n p u t  t e r m t n a l .

A o T C H B

x68
O32 1  emi t te r
( b l a n k i n g )

4 0

0

J r  C h e c k  t h e.- 
trace
( w i t h  T R I G
L E V E L  k n o b
s e t  t o  P U L L
A U T O )

C h e c k  c o l l e c t o r  w a v e
f o r m  o l  4 2 1 7  ( X 7 4 \
( S e e  F  i g  5 )

S r v e e p  c r r c u i t
(  m a l f  u  n c t r o n  I n
C ) 2 1 0 -  2 1 3 , 2 1 6 ,
2 1 7  a n d  l C 2 O 2 l
( X 7 4 )  r n v e s t r g a t e
y J a v e l o r r n s  a l
r e s p e c t r v e  p o r n l s
( S e e  F  r g  5 )

C h e c k  X  Y  v o l t a g e
o {  l C 2 O 3 ,  N o .  8  p i n
( 4 v l  ( x t 4 l

l C 2 0 3  d e f e c
t i v e  (  X  7 4 1

M a l f u n c t i o n  i n
0 2 1 8 ,  2 2 1  -

2 2 5  c i r c u i t  ( X l 4 l

1 2

t'



Note :  Add s rne  wave

t e r m i n a l  w h e n

ol 2 kHz
check ing

t o C H A

i t e m s  N o .

TRoltsrESHooTrlrc

o r  C H  B  v e r t i c a l  i n P u t

4  -  9  ( e x c e p t  N o .  8 ) .

v

v

A L T E  R  i n
opera t  a  on

-
0 . 5  m S

Fig. 6 Waveforms at No. 1

( S W E E P  T I M E / D t V  O . 1  m S t

C H  1  :  M a l f  u n c t i o n  i n  0 1 0 1
- 1 0 9 .  D 1 0 1  -  1 0 4
( x 7 3 )

C H 2 :  M a l f u n c t i o n  i n  O 1 1 O
- 1  1 8 ,  D 1 0 5  - 1 0 8
(  x 7 3 )

C h e c k  V - A M P
o p e r a t  t o n

E i t h e r  C H  A  o r  C H
i n  t r o u b l e

C h e c k  c i r c u i t  o o e r a -
t i o n  o f  C H  A ( o r g 1 - 1  g

f  c 1 0 1 , 1 0 2 ,  D 1 1 1 -
1 1 3  d e f e c t i v e  ( X 7 3 )

M a l f  u n c t i o n  i n  O 1 2 3
1 2 4  a n d  l C 1 0 3  ( X 7 3 i

B o t h  C H  A ,  C H  B
i n  t r o u b l e

C h e c k  d u a t
t  r a c e

o p e r a t  i o n

C h e c k  C H O P  o p e r a -
t i o n  ( w i t h  S W E E P
T I M E / D l V  k n o b  s e r
t o  O . 5 5 - 1 m S ) .

a .  l C 2 O 4  d e f e c t i v e
( x741

b .  lC102  de fec t i ve
(  x 7 3 )

C h e c k  A L T E R  o p e r a
t i o n  ( w i t h  s w E E P
T I M E / D l V  k n o b  s e r
t o  O . 5 m S - O . S u S . )

Poor  contac l
S 2 O 3 a  ( X 7 4 )

( S w E E P  T I M E / D l V  1  m S l

0 . 5 m S

b

1 3

Pin of P1O2 (X73)



C h e c k  s y n c
opera t  ion

C h e c k  E X T
5y nc

C h e c k  c o l l e c t o r .
waveform o f
0 2 0 3  ( x 7 4 )

o201  -203
def  ect  ive

lx74l

C h e c k  w a v e f o r m  a t
N o . 8  a n d  N o .  1  1
p i n s  o {  l C 2 O 1 ( X 7 4 } .

O2O7 defec t ive
(  x 7 4 )

C h e c k  w a v e f o r m  a t
N o .  8  a n d  N o .  

' l  1
p i n s  o l  l C 2 O 1 (  X 7 4 )

l C 2 O 1  d e f e c t i v e
1 X 7 4 1

M a l f u n c t i o n  i n
O2O8,  2O9 and
2 t o  ( x 7 4 )

a .  O l  1 9 ,  1 2 0 . 1 2 1 .
1 2 2  d e f  e c t i v e
( x 7 3 t

b .  0 2 1 9 , 2 2 0
defec t ive  (  X  74)

C h e c k  I N T  s y n c
( w i t h  M O D E
swi tch  se t  to  CH A
o r  C H  B )

C h e c k  w a v e f o r m
a t  c o l l e c t o r  o f
0 2 1 9  (  X 7 4 )

Q 1 2 1 ,  1 2 2
d e f  e c t  i v e
( x 7 3 )

0 1  1 9 ,  1 2 0
def  ec t  i ve
( x 7 3 )

P o o r  c o n t a c t  i n
s 2 0 1  ( x 7 4 )

TROIBTESHOOTIlIG b

b
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Note:
Add compotit€ video rignrl to vortic.l input trrminol.

6  C h e c k  s y n c
S L O P E  c h a n g e
o v e  r

M a l f u n c t i o n  i n
5 2 0 2  c i r c u i t
( x 7 4 1

7  C h e c k  v i d e o

s y n c

B o t h  T V  V
T V . H
d e f e c t i v e

M a l f u n c t i o n  i n
O2O5. and 206
c i r c u i t  (  X 7 4 )

E i t h e r  T V , v
o r  T V ' H
def  ec t i ve

0206 de fec t ive
(shor t )  1X741

02O6 defective
( o p e n l  ( X 7 4 )

Check  waveform
a t  N o .  3  p i n  o f
tc2o �4  (x74)

lC2O4 defective
( x 7 4 )

a .  0319 and 32O
dsfectivc (X68)

b. O321 delective
( x 6 8 )

Check  waveform
at  emi t te r  o f
o 3 2 1  ( X 6 8 )

R 3 5 9  b r o k e n
(  x 6 8 )

( S e e  F i g .  5 )

C h e c k  w a v e
f o r m  o l  c a l i .
b r a t i n g  v o l t
a9e

M a l f u n c t i o n  i n
4 2 1 4 ,  2 1  5 ,  a n d
r c203  ( x74 t

R e p a i r  c o m p l e t e d

l 5



AD'USTME]ITS

W A R N I N G

High voltage up to 2000 volts DC is present on
the CRT and power supply board when the
osc i l loscope is  operat ing.  H igh vo l tage up to  195
volts DC is present on the sweep board. Line
voltage of 120 VAC (or 240 VAC) is present on
the power transformer, on-off switch, and power
supply board any t ime the osci l loscope is connect-
ed to an AC power source, even if turned off.
Always observe caution when the housing is re-
moved from the unit.  Contacting exposed high
voltage could result in fatal electr ic shock.

TEST EOUIPMENT REOUIRED

Minimum Requirementr

Sine & Square Wave Generator, 20 Hz to 1 MHz,
constant voltage over tuning range (B & K Pre-
cision Model E3108 Sine/Square Wave Generator
or Model 3010 or 3020 Function Geneiator)

Sine Wave Generator,  1 MHz to 15 MHz, con-
stant voltage output over tuning range (B & K
Precision Model 8200D)

\

DC Voltmeter 1o/o dccur?cy or better. AC Volt-
meter, 1%o accuracy at 1 kHz, 100 mV to 100 V
ranges (B&K Precision Model 2830)

Frequency Counter, .1To or better accuracy to 15
MHz (any B & K Precis ion Frequency Counter)

Desirable

Oscil loscope Calibrator, calibrated square wave
levefs of 1% accuracy at 50 mV, 0.5 V, 5 V
and 50 V peak-to-peak (Tektronix Model PG506)

Marker Generator, accurate
vals of  0.1 mS, 10 uS and
Model TG501)

t ime marks at inter-

0.5 uS (Tektronix

PRELIMINARY PROCEDURE

Observe the fo l lowing before making ad justments :
1 .  The i tems g iven be low are pre-adf  usted at  the fac tory

before sh ipment .  Should  re-ad iustment  be requi red,
i t  should  be per formed af ter  ca l ibra t ing the power
source vo l tage (no adfustment  is  requi red on the
probe) .

t

1 6
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ADJUSTME]ITS

I

I
t

i

v

v

2.  A l l  ad justments  should  be made wi th  the semi- f ixed
res is tors  or  the t r immers mounted on the pr in ted c i r .
cu i t  boa rd .  Fo r  ad jus tmen t ,  use  a  we l l - i nsu la ted  f l a t -
b lade screwdr iver .

3 .  A h igh vo l tage (about  2000V)  is  present  on the lower
c i rcu i t  board.  Be sure to  turn  the power  o f f  before
removing the bot tom cover .

4 .  For  opt imum adiustment ,  turn  the power  on and warm
up the osc i l loscope suf f ic ient ly  before s tar t ing.

CH A AND CH B DC BALANCE

l .  Ad jus t  con t ro l s  t o  ob ta in  a  ho r i zon ta l  t r ace  (CH A  o r
cH B).

2. Adjust  CH A or CH B POSITION conrrol  ro cenrer the
trace vert ical ly on the CRT.

3. Rotate the VARIABLE control  f rom maximum CCW
to maximum CW whi le observing the t race.

4.  l f  the t race moves vert ical ly more than 5mm whi le
performing STEP 3, adjust  the CH A or CH B DC BAL
(front panel screwdriver adjustment) so that the
vert ical  movement of  the t race does not exceed 5mm
whi le performing STEP 3.

I 12 & I /5 ATTENUATOR BALANCE

l.  Posi t ion t race to vert ical  center of  screen CH A or CH
B, wi th V ATTENUATOR in .01 V/CU and input at
G N D .

2 .  Swi tch  to  .02  V/CM and ad jus t  VRl05  (CHA)  or
VRl08(CH B)  un t i l  r race  is  a t  ver t i ca l  cenrer .

3 .  Swi tch  to  ,05  V/CM and ad jus t  VRl06  (CH A)  o r
VR 109 (CH B)  un t i l  t race  is  a t  ver t i ca l  cen ter .

VERTICAL ATTENUATOR ADJUSTMENT
(VOLTS/DIV)

l �  Remove the case.
2.  Connect  a  1  kHz (output :  50 mV to  100 V p-p)  square

wave s ignal  generator  to  the ver t ica l  input  termina l .
3 .  Wi th  VOLTS/DIV set  to  0 .1V,  ad just  the t r immer

TC101  (TC107  fo rCHB)  on  t he  l owe r  p r i n ted  c i r cu i t
board unt i l  opt imum square wave is  obta ined.

4.  Success ive ly  change the range to  lV and lOV,  and
adfust  the t r immers TCl03 and TCt05 (TCl0g and
TC l l 1  f o r  CHB)  i n  t he  same  manne r .

PROBE AND INPUT CAPACITANCE ADJUST.
M E N T

1 .  Se t  VOLTS/D lV  t o  0 .01V .
2.  Set  the probe to  10:  1  and connect  i t  to  the ver t ica l

INPUT termina l .  Apply  a  I  kHz square wave s ignal
to the probe and adjust i ts tr immer for the optimum
square waveform. In this case, input voltage is attenuat.
ed to 111O, but input resistance is increased to lOMQ
and input capacitance is reduced to less than 18pF.

F ig . Lower Printed Circuit Board (Vertical Amplif ierl

1 7

V R 1 1 1

@
V R l  I O

G A I N  A D J .

@

@ Pi?[
T C 1 1 4  A D J .

X  G A I N  A D J . @ u ^ 1 1 4 ,  
C R T  C E N T  A D J .

@ @ "xill';,
rPlot  Tpt02 

@
ATTENUATOR

iitr;9,.D C  B A L  A D J .

$*,
VRl06

^ @
_g^^rclol (h

rrcl03 1 r iros
100  10  1

@ @ @ ' *
TC104  TCIO2 TC106

I
' -

F R O N T  P A N E L  ( S A C K  V I E W )

v



3 .

4 .

S e t  V O L T S / D l V  t o  0 . 1 V  a n d  a d j u s t  t h e  t r r m m e r  T C
1O2  (TC108  fo r  CHB)  on  t he  l owe r  p r i n ted  c i r cu i t
boa rd  so  t ha t  op t i r num squa re  wave  can  be  ob ta ined .
A d j u s t  t h e  t r i m r n e r s  T C 1 0 4  a r r d  T C 1 0 6  ( T C 1 1 0  a r r d
T C 1 1 2  t o r  C H B )  i n  t h e  1 V  a r r d  1 0 V  r a n g e s  i n  t h e  s a m e
rnanne r .

VERTICAL SENSITIVITY ADJUSTMENT

1 .  Remove  the  case  acco rd ing  t o  t he  p rocedu res  desc r i b -

e d  f o r  R E M O V I N G  T H E  C A S E .
2 .  S e t  V O L T S / D l V  t o  0 . 0 1 V  a n d  t u r n  V A R I A B L E  f u l l y

c l ockw ise  t o  CAL .

3 .  App l y  0 .05V  p -p  squa re  wave  s i gna l  t o  t he  ve r t i ca l
r  npu t .

4 .  A d j u s t  V R 1 0 7  G A I N  A D J  ( V R l 1 0  G A I N  A D J  f o r

CHB)  on  t he  l owe r  p r i n ted  c i r cu i t  boa rd  t o  ob ta in  5

d i v  o f  ve r t i ca l  amp l i t ude .

ADJUSTMEI{TS

Rear Printed Circuit  Board {Power Supply)

C R T  C E N T E R I N G  A D J U S T M E N T

1 .  Sho r t  t he  t es t  t e rm ina l s  TP101  and  TP lO2  on  t he  l owe r
p r i n ted  c i r cu i t  boa rd .

2 .  W i th  a  ho r i zon ta l  b r i gh t  l i ne  d i sp layed  i n  CRT ,  ad jus t

V R 1 1 4  o n  t h e  s a m e  p r i n t e d  c i r c u i t  b o a r d  u n t i l  t h e

b r i gh t  l i r r e  i s  cen te red .

F R E O U E N C Y  C H A R A C T E R I S T I C S  A N D
OVERSHOOT ADJUSTMENT

1 .  App l y  a  100  kHz  squa re  wave  s i gna l  hav ing  a  good

r i se  cha rac te r i s t i c  t o  t he  i npu t .

2 .  Ad jus t  t he  m idd le  range  o f  t he  squa re  wave  (a f t e r  r i s -

i ng )  w i t h  TC301  on  t he  rea r  p r i n ted  c i r cu i t  boa rd .

3 .  Ad jus t  t he  h igh  range  o f  t he  squa re  wave  ( r i s i ng  po r -

t i on )  w i t h  VR305  on  t he  same  p r i n ted  c i r cu i t  boa rd .

4 .  Ad jus t  t he  h igh  range  fo r  each  channe l ;  f o r  CHA w i t h

TC113  on  t he  l owe r  p r i n ted  c i r cu i t  boa rd ,  and  f o r

C H B  w i t h  T C l 1 4 .

\-

It
P O W E R  S U P P L Y  B O A R D

ROTATE PLUG TO
C H A N G E  V O L T A G E

240 VAC

I  20 VAC

F U S E  O  7 A _  1  2 0  V A C
o  3 4 - 2 4 0  v A C

TOP V IEW
T C
T C
V R
V R
V R
V R
V R

3 0 1  -  M I D  F R E O U E N C Y
3 O 2 - U N B L A N K
3 O 5 - H I G H  F R E O U E N C Y
3 0 6 - r  9 k v A D J
3O7  _  INTENSITY  ADJ
3 O 8 - Y  D E F L E C T I O N
309-  1  95V  ADJ

VR 3O5

Fis. 8.

1 8
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AD'USTME]ITS

S W E E P  T I M E  ( H O R I Z O N T A L  S E N S I T I V I T Y )
A N D  B R I G H T  L I N E  L E N G T H  A D J U S T M E N T

1 .  Remove  the  case .

2 .  S e t  S W E E P  T I M E / D l V  t o  0 . 1 m s  a n d  t u r n  V A R I A B L E
fu l l y  c l ockw ise  t o  CAL .

,  3 .  App l y  a  1  kHz  f r equency . ca l i b ra ted  s i nuso ida l  wave
s i sna l  t o  t he  i npu t  and  ad jus t  each  POS|T |ON so  t ha t  X  S  MAG ADJUSTMENT
the waveform is  centered ver t ica l ly  and i ts  s tar t ing
poin t  is  pos i t ioned to  the ext reme le f t  o f  the sca le .  1 .  Set  SWEEP TIME/DIV swi tch to  lms and appl

4 .  Ad just  VR2O7 (TIME ADJ)  on the s ide c i rcu i t  board kHz s inusoida l  wave s ignal  to  the ver t ica l  input .

wi th in  the case so that  1  cyc le  o f  the 1  kHz 2.  Ad just  the osc i l la tor  f requency and <> POSITI (

s inuso ida l  wave corresponds to  10 d iv  on the sca le .  obta in  11 peaks of  the waveform.  Each peak s l

At  that  t ime,  length o f  the hor izonta l  br ight  l ine wi l l  be on the ver t ica l  l ine on the sca le .
a lso vary .  Ad just  i t  w i th  VR204 (LENGTH ADJ)  on 3.  Wi th  MAG swi tch pu l led toward you,  ad iust  V
the same pr in ted c i rcu i t  board.  S ince the VR2O4 (MAG ADJ)  on the s ide pr in ted c i rcu i t  board sc

adjusiment merely varies the end posit ion of the wave- the span between peaks is 5 div.
form,  length o f  the br ight  l ine can be ad justed wi thout
af fec t ing the s tar t ing po in t  and the sweep t ime.  MAG CENTER ADJUSTMENT
Dur ing  t h i s  ad jus tmen t ,  man ipu la te<>  POSIT ION and
T R I G  L E V E L i n o r d e r t o h o l d t h e s t a r t i n g p o i n t a l w a y s  1 .  S e t  S W E E P  T I M E / D l V  t o  0 . 1 m s  a n d  a p p l y  a  1
i n  the  cen te r  o f  t he  ex t reme le f t  o f  t he  sca le . square wave signal to the input unti l  1 cycle

5.  The above ad justment  appl ies  to  the ranges of  0 .1s is  spread over  the ent i re  sca le .
to  0 .1ms.  For  the ranges of  50gs to  0 .5ps,  the var iab le  2 .  Set  <> POSITION to  i ts  mechanica l  center  pos i t io

I V resistors VR204 and VR2O7 should not be moved on (Waveform may deviate in the hc

the pr in ted c i rcu i t  board.  Ins tead,  t r immers TC201 3.  Wi th  MAG swi tch pu l led toward you,  ad just  VR2(
and TC2g2 (side printed circuit  board) should be (MAG CENT) on the side printed circuit  board un'
adjusted for the ranges of 10prs and 0.5prs as shown the r ising (or fal l ing) port ion in the center of t l
i n  T a b l e  1 . waveform comes to the point obtained at "Xl" (MAG

switch depressed).

Table 1

SWEEP
T I M E i  D I V

I nput
f requency

Tr immers on s ide
pr inted c i rcui t  board

1 O  s s

O.5ss

1 O  k H z

2OO kHz

TC 201

TC 202

5x,$tJ t

@
TC201
lO l rS  ADJ .

@
TC202
0.5rS ADJ.

@
VR2O4
L E N G T H  A D J .

@
vR212

cAL ADJ.

@
VR21  1

SYM ADJ.

@
V R 2 1 O
T R I G  A D J . @

T I M E  A D J .
VR207

,JSiffi*@
ADJ. @

VR2O8

a 
MAGDCENT

VR2O5
XCENT ADJ.

@
VR2O9

M A G X 5
ADJ.

Fig. 9. Side Printed Circuit Board (Sweep Board)
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AD'USTMElITS

4 .  Repea t  t h i s  ad jus tmen t  un t i l  t he  pos i t i on  o f  t he  r i s i ng
(o r  f a l l i ng )  po r t i on  i n  t he  cen te r  o f  t he  wave fo rm  i s
not  def lec ted regard less o f  the pos i t ion o f  the MAG

swi tch.

5 .  Ad jus t  VR206  (POS ADJ)  on  t he  s i de  p r i n ted  c i r cu i t

board unt i l  the s tar t ing po in t  o f  the waveform comes

to the ext reme le f t  o f  the sca le .

HORIZONTAL POSIT ION ADJUSTMENT

1 .  To  ad jus t  t he  ho r i zon ta l  pos i t i on  du r i ng  o rd ina ry

sweep t ime ,  se t  <>  POSIT ION to  i t s  mechan i ca l  cen te r
pos i t ion and ad just  VR206 (POS ADJ)  on the s ide
p r i n ted  c i r cu i t  boa rd  un t i l  t he  s ta r t i ng  po in t  o f  t he

waveform comes to  the ext reme le f t  o f  the sca le .
2 .  When  SWEEP T IME/D lV  i s  i n  CHB se t t i ng ,  ad jus t  VR

205 on the same pr in ted c i rcu i t  board a f ter  the above
adjustment  unt i l  the spot  comes to  the center  o f  the

sca I e.

SYNCHRONIZ ING LEVEL ADJUSTMENT

1 .  App l y  a  I  kHz  s i nuso ida l  wave  s i gna l  t o  t he  i npu t .

Set  SYNC swi tch to  SLOPE t  or  - .

2 .  Ad jus t  VR210  (TR IG  ADJ)  on  t he  s i de  p r i n ted  c i r cu i t

board so that the waveform can be started in the same
posi t ion on the reverse s lope when SLOPE is  swi tched

between + and -.

CALIBRATING VOLTAGE ADJUSTMENT

Ad jus t  VR212  on  t he  s i de  p r i n ted  c i r cu i t  boa rd  so  t ha t

1V p-p o f  1  kHz square wave ca l ibra t ing output  vo l tage

can be obtained.

ASTIG ADJUSTMENT

Adjust  ASTIG on the f  ront  panel  to  un i fy  th ickness of  the

waveform br ight  l ine.  Th is  ad justment  is  made together

wi th  FOCUS.

HIGH VOLTAGE ADJUSTMENT

1.  Connect  a  DC vo l tmeter  hav ing h igh input  impedance
(more  t han  100  MQ)  t o  CRT 's  socke t  t e rm ina l  1 ,  7 ,

o r  1 4 .

2.  Ad just  VR306 on the rear  pr in ted c i rcu i t  board for

a  read ing  o f  - 1 .9  kV  on  t he  vo l tme te r .

5
BLANKING VOLTAGE ADJUSTMENT

1 .  B y  p u l l i n g  P U L L  A U T O ,  d i s p l a y  a  b r i g h t  l i n e  o n  t h e

CRT sc reen .

2.  Ad just  VR307 on the rear  pr in ted c i rcu i t  board so
tha t  t he  b r i gh t  l i ne  d i sappea rs  i n  9  -  11  o ' c l ock  pos i -

t ion o f  the br ightness cont ro l  knob.

195V ADJ ADJUSTMENT

Adjust  VR309 on the rear  pr in ted c i rcu i t  board unt i l  vo l t -
age of  No.  1  p in  o f  the connector  P307 on the rear  pr in ted

c i rcu i t  board equals  195 vo l ts .

VERTICAL DYNAMIC RANGE ADJUSTMENT

1 .  Use  a  measu r i ng  c i r cu i t  shown  i n  F ig .  10 .
2 .  Connect  the two lead wi res wi th  the termina ls  10 and

12  ( ve r t i ca l  de f l ec t i on  t e rm ina l )  o f  t he  CRT socke t .
3 .  Se t  t he  i npu t  t o  GND and  d i sp lay  t he  b r i gh t  l i ne  i n

the center  o f  the sca le .
4 .  Ad just  VR308 on the rear  pr in ted c i rcu i t  board unt i l

the DC vo l tmeter  ind icates 85 vo l ts .  
t ,

I O O K O

|  00v
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PARTS LIST

Lamp Mounting Rubber(2)

381-02G9-001
Lamp Assembly

523-167-9001 Decorative Panel
260-091-9-001 CAL Jack

773-051-9-N2

Front Panel

Graticule

380-270-9-002
Fil ter

380-270-9-001

&zel Arsontbly
w.2?ols'w

Knob
751-120-*OO2

Knob
751-140-9-001

751-124-9-OO1

Bush ing
380-243-9-003

Pair Terminal
773-06G9.001

Knob
751- 140-9-003

Knob
751 -1 24-9-001

Knob
751 -1 40-9-002

€egpl''tsils{,n9, {4}
ig."2?Vwz

K n o b

751 -1 40-9-003

BNC Type
773-071-$001

Knob
75r-140-9-002

Knob
751-140-9{01Knob

751-120-9002

21



b-PARTS L  IST

Rear  Panel

Handle Assembly
746-033-900r
Die Cast Part of Handle
746-034-9001

Fiber Part  of  Handle (2)

746-034-9002

Attaching Hardware:
Screw 634-066-900.|
Nut 653-032-9-001
Washer 251-184-$001
Sprirn Plate 767-044-9001

272-116-$001

Cord Winder (4)
380-270-9-005

Rubber Foot

381-0699001

tt

INT MOD Jack
773-03$900r
Shorting Plug
775-03G9001

\
\

Line Cord With Plug
420-020-9-001
Cord Bushing

38G266-9001

Case

22



PARTS LIST

Sweep c i rcu i t  board
523-182-9.002

C R T  m o u n t i n g
r u b b e r  (  2 )
763-O44-9-OO1

Pane l  (R igh t  S ide )

Panel  (Lef t  S ide)

C R T  b a n d
251-149-9.oO1Mini Board

{ later models only}

{
I
t

EI
I

A

Power  t rans former
065-125-9-OO1

3-9-OO1

V e r t i c a l  a m p l i f i e r

board

523-182-9-OO3

C R T
230-O13-9-OO1 F  r a m e

254{2s-9-OO1

I
I
J

S h i e l d  c a s e
256-O50-9-OO1

23



Chassis {Upper}

Board  suppor t  (  1

763.072.9-OO2

Board  suppor t (6 )

763-O54-9-OO4

PARTS LIST

Power supply board

523-182.9-OO4

C R T  s h i e l d
2 5 6 - 0 6 1 - 9 - O O 1

C R T  s h i e l d
256-061-9-002

Heat  s ink  (4 )

747-o45-9-OO1

CRT socket

749-O88-9-O01

24
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POWER SUPPLY BOARD (X68}
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VERTICAL AMPLIFIER BOARD (X73}
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:
VOLTAGE MEASUREMENTS

T1t. fol lowing volt i lges were measured with a VTVM or equivalent meter from chassis ground. Supply voltage
n r r i n t u i n t ' d  l t  I l ?  r ' o l t s  l C , 6 0  H z .

[ 'LT'S D ( ;
Q r 0 l  0 v  l . l  l v
Q l 0 2  9 . 3 1 v  . o l v
Q l 0 3  9 . 3 1 V  . 0 1 v
Q l  l 0  0 v  l . l  l v
Q l  l l  9 . 2 0 V  . o l v
Q l  12  9 .20V .02V
Q206  - .06V - .02V

Q2 l6  5V  - .34V

Tr ans is tors
E B

Ql04  .72V .o l v
Q l 0 5  . 1 2 V  . o l v
Q l06  r .43V .72V
Q l o ?  1 . 4 3 v  . ? 1 v
Q1o8  .o3V .?6v
Ql09  .05v  .78V
Q l l 3  . ? 0 v  . o l v
Q l  l 4  .69V .o2V
Q l l s  l . 4 l v  . ? 0 v

C R T P I N  I  2  3  4
l .gKV 85V l .4KV l10V

6 ? 8
105 1.4t(v 1.5KV

9 1 0 1 1 1 2
85V 85V 85V

Transistors
E B C

Q305 82.6V 83.5V 147V
Q306 89.3V 89.6V l46V
Q30? 10.5V 11.1V 22V
Q308 1.32V 1.5?V 9.85V
Q3o9 5V 5.6V ?.5V
Q310 0V 5V 5.6V
Q3l l  195V 195V 230V
Q312 lov 10.3?V 190V
Q313 14.2V 14.8V 22V
Q314 lov 10.5V 14.8V
Q315 0V - .6V - .6V

Q3 l6  0V  - .6V  -12 .5V

QSl? - '10V - l l . lv  lzv
Q318 .9V 0V 80.6V
Q3l9 19.5V 20V 62.1V
Q320 5V 5.4V rg.?V
Q321 68V 65.8V 132V

13  l {
1.gKV

Transistors Transistors

0v
. 0 1 v  Q l 1 6
'o l v  Q l  l ?
ov  Q l18

. 0 l v  Q l 1 9

.o2v  Qr20
- .02v  Q l21
.68V qr22

Ql23
Ql24

c q2ol

9.20v Q2o2
9.20v Q203

.?8v Q204

.14v Q2o5
l .e5v Q2o?
1.93v q2o8

9.20v Qzog
9 .20v  qz l0

'72v Q211

E B
l . { l v  .69V
.04v .12V
.08v .82V
.?1V .06V
.?1V .02V
.0?v  .01v
.03v  .o l v

2 .54V 3 .28V
2.54V 3.28V
- .?4V - .08V
- .74V -  1 .2V
- .14V - .?4V
- . ? 4 V  - . 8 5 V
- .62V .01V
3.33V 4.02V
0v  .01v
0v  .33v
0v  .62v
4 .13V 3 .48V

E B
1.49V 2 .4V
.08v  l . l 2v

0v .3v
0v .2v
0v .?v

.78V 1 .43V
2 .89V 3 .54V
2 .89V 1 .43V
3 .54V 3 .33V
3.47V 4.63V
2 . {3V  l . ?9V
3 .32V 3 .25V
3 .43V 3 .96V
r27V ?6V
l08v r08v
9.9V r0.6V
9 .9V  10 .6V
19.4V 20V
19 .3V  19 .8V

c
. 82V

1 . 9 ? V
1 .93V
5V
2.83V
5V
2.89V
5V
5V
5V
5V
4.02V
5V
5V
5V
2.69V
2 .69V

.06v
3 . 9 1 V

q212
q213
q214
q2l5
g2r7
Q218
q2le
qzzo
g22r

9222
9223
q224
Q225
Q226
E227
Q30l
Q302
Q303
Q3o4

c
10v
- .34V
2.LzV
1 .92V
5.43V
3 .54V
7 .6V
9 . 5 V
10v
10v
2.LzV
108V
?4.5V
t90v
-10v
19 .2V
19 .2V
78 .?V
85.6V

Note: 6.3VAC measured between pins I and l{.

11T2C
PRODUCTION CHANGES

Use the schematic diagram on pag€ 31 with later
production unats, and the schematic diagram on
page 32 for earlier production units. Later units
are readily identif ied by the additional mini
circuit board adjacent to the svv€ep board (see
Right Side View on page 23tor location). The
ciroit board maps in this manual reflect the
hter production units, but earlier production
r,riits were so similt that there should be no
poblem in servicing the units from the diagram
in this manual. The parts list also reflects the
later production units, but is fully applicable

to earlier units for replacement parts ordering.
For standard value resistors and capacitors, use
the values from the schematic diagram which
rnatches your unit.

Additional production changes may occur
after the printing of this manual. lf possible,
use the schematic diagram and parts list thrt
was supplied with the oscilloscope. These
diagrams are updated frequently to reflect
any production changes.
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7 4 7 2 C

PRODUCTION CHANGES

l temized l is t  o f  d i f ferences between ear l ie r  pro-  se lect ion c i rcu i t  P2O1,  5201b,  and lC203c/d

duc t i on  un i t s  ( page  32 )  and  l a te r  p roduc t i on  p ins  10  and  11 ;  assoc ia ted  w i t h  change  2a

un i t s  ( page  31 )  on  Ve r t i ca l  Amp l i f i e r  Boa rd ) .

1 Mini circuit board added contains c1, D1, 3. HiiS:i:::":::t:Url{to 680o
D 2 , D 3 ,  R 1  ,  R 2 ,  a n d  R 3  ( s h o w n  n e x t  t o  ( 0 2 1 0  c o l l e c t o r ) .
power plug, connects between lC204a, pin d.  R22g changed from 6.8 k11 to 4.7 kn
1,  and lC2O4c,  p in  10) .  C24g added( tc2g ld  p in  13)

C249, L209 added (P2O2 pin 6 to lC204b
2.  Ver t i ca l  ampl i f  ie r  Board  (X73)  p in  6 ) .

a.  Diodes D 1 18-D 121 added, resistors R 196, f  .  R262 changed from 100 kn to 1 20 kO
R2O2 de le ted  (w i r ing  f rom P l03  to  0120 @Ztq  base) .
and O122 also modif  ied;  associated with
change 3a on Sweep Board).  g.  D213 added ( lc204b pin 4 to lC204d pin 12).

b .  R  1  22 ,  R 1  26 ,  R 167 and R 171 changed f rom
220 kfL to 1 50 kn(O104 and O105 out-
p u t ,  O l  1 3  a n d  O 1  1 4  o u t p u t ) .

c .  R222,  C l39  added,  and R223,C140 add-  4 .  power  Supp ly  Board  (X6g)
e d ( C h a n n e l  A a n d C h a n n e l  B v e r t i c a l  a .  R 3 6 5 a d d e d ( i n p a r a l l e l  w i t h R 3 3 s i n o 3 l 2
attenuator,  10 and 20 V/CM sect ion).  base circui t ) .

3. Sweep Board lx74l b. 030}0306 changed from type 2SC154C to

a. C247,D210,D211, lC203a, R301, and type 2SC1628Y (use type 2SC1628Y for re-

R302 added ( into t r igger ing SOURCE placement) .
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UODEL l47ZC SCHEXT{ATIC DHGRAM For earlier production units wittrout mini circuit board (see other side of *
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arlrer production units without mini circuit board (see other side of sheet for later units)
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1477 PRODUCTION CIIANGES

Itemized list of differences between first production run of Model
of this service manual.

1477 and time of printing

DYNASCAN PART NO.
F.OR NEW PART

Below Serial No. 41-06176:
As shown in schematic diagram.

Serial No. 41-06L76 and higher:
R306, 307 dranged from ZZ W tsyo to 33 kfil tlTo.

Serial No. 41-06776 and higher:
changed from 1..5 kn $% to 2.2 kfl, t1Vo.
c h a n g e d f r o m  Z S D 4 0 1  t o Z S D 4 0 1 A ( K ) . . . .  o . , .  o . . . . . . .  .  1 7 2 - 0 5 7 - 9 - 0 0 1

Q318

Serial No.

Q 3 1 8
P.ZZ4

c h a n g e d  f r o m  Z S C 9 8 3 ( Y )  t o  Z S C Z Z ? ? ( Y )  . . . . . .  r . . . . . .  o .  1 7 6 - 1 2 3 - 9 - 0 0 1

4l-09476 and higher:

R303

Serial No. 41-12601
D304
D307,  309,

3 1 5
c30z

changed from ZSCZZZ9(y) to ZSCZZTI(E) . . o . . . . . . . , . . , 176-147-9-003
changed from 330 CI t57o to 180 fl t|To.
changed from 202 kO t5% to 1.5 kfl t5Yo.

and higher:
charrged WZ-090 to MTZ9.1JC o . o . . . . . . . o . . . . . . . . . . . t1}-l4l-9-00f

charrged from wz-050 to MTZS.IJB . . . . . . o . o . o o . . . . . . 152-13+9-003
charrged from 10 pF to lZ pF . . o o o . . . . o . . . . . . . . . . . . . 0Z0-^L67-F002

R303
Q317

Serial No. 41-07826 and higher:
R340 changed from 470 Q tSYo to 2.2 ffi t1To.

Serial No. 41-09201 and higher:
Q319,  321 d r a n g e d  f r o m  Z S C 9 8 3 ( y )  t o  Z S C I 5 6 6  o .  o .  o  o . . . . . .  o .  o .  .  1 7 2 - 0 5 3 - 9 - 0 0 3

Serial No. 41-09276 and higher:

Serial No. 41-l?90l and higher:
Q 3 0 3 - 3 0 6  c h a n g e d  f r o m  2 S C L 6 Z 8 ( Y )  t o  Z S C I $ !  ( E r F ) . . . . . . . . . . . . .  1 7 5 - 1 6 3 - f

Serid No. 41-14051 and higher:
C 3 3 5 r 3 4 3  p a r t n u m b e r  c h a n g e d t o  . .  o  o . . . . .  o  o  o . . . . .  o . . . . . .  r .  0 3 3 - 0 7 1 - !

Serial No. 41-14201 and higher:
R340 changed from 2.2 Wl t5% to 3.9 kfl tiYo.
R364 changed from f Z0 n $To to 470 Q t|To.

Serial No. 41-14401 and higher:
Q 2 0 Z r Z 0 3  c h a n g e d  f r o m  z s c 5 3 5 ( B )  t o Z S C 1 0 4 7 ( B )  . . . .  o . . . . . .  o . . .  1 7 6 - 1 7 5 - t
Q 3 0 7 - 3 0 9  c h a n g e d  f r o m  Z S D 1 1 3 5 ( C )  t o  2 S D 6 1 3 ( E )  . . . . .  o . , . . . .  o . .  1 7 6 - 1 0 + t
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