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SUPPLEMENTAL CAZIBRATIION AND TROJZLESHCOTING PRCCEDURES
CSCILLOS{023

Part Noe Li=5.4%
(Lavoie!

FSN 6625=897«L55€
1. PURPOSE: These calibration and troubleshooting procedures
have been prepared ty Lavoie Laboratories, Inc. to furnish informa-
tion supplemental tc that contained in Technical Manval Te0e33A1-13=
97=1, in order to facilitate maintensnec: and calibration of' these
oscilloscopes at a Lespot levels The information contained herein
will also serve to point up certain btaslc differences in thLe pro-
cedures employed for the Lavole LA=5L5 and compatible oscilloscopes
such as the Tektronix, Inc., 545 or Fickoeck 1805, It is realised
that considerable familiarity exists with the latter two oscillo-
scopes in most repair depots and it is lmperative that the differ-
ences between these and the Lavoie irstruments be thoroughly under-
stood before calibration 1is attempteci.

These differences are briefly surmarised below and their effect
on calibration and operation is covered in more detail in the individe
ual calibration and troubleshooting steps.

1., HICH VOLTAGE POWER SUPPLY ~ The separate negative supply
for the grid of the CRT is not used. I2 i%s place a negative voltage
48 taken from the main high voltage winiing, rectified and applied to
one end of a block of encapsulated neon regulator lamps which provide
a constant voltage based from and following the unblanking pulse ped-
estal. The negative voltage applied to the CRT grid therefore follows
this pulse. See schematic diagram. R,f. Fig. 6.12. As these regu-
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lator blocks are supplied with selectable iaps, the trouiizshooting
section describes the proper selection procedure.

2. CRT BALAKNCE CONTROL - A potentiometer R862 has been
-added to provide a bestter overall CRT balance. See schematic diagram
Ref. Pig. 6.12.
AUTOMATIC SWEEP MODE - The swsep will not continue to
run with the signal removed, in the iutomatic sweep mode.

3. LOCKOUT LEVEL ADJUSTMENT - A4 difference exists in the
calibration procedure for this adjustment.

4o OUTPUT AT "A™ SAWTOOTH TERMINAL - Due to the greater
deflecti on sensitvivity of the cathode ray tubes employed, the sawtooth
output at this terminal is reduced from 150V to 140 V.

5 WA® SWEEP RATE ADJUSTMENTE. - Due to the redesign of the
horigontal output system, tndmmer capacitors, Tektronix symbol numbers
C36l4 and C384, used in the compatible oscilloscopes, have been elimine
ated. (See sc-smatic dlagram, Ref. Fig. 6.6) The .1 usec (X5) sweep
calibration procedure therefore reflects this change.

6. PLATE LINE REVERSE TERMINATION - This termination is of
a different design than that used in the compatible oscilloscopes.
Inductors L1071 and L1073 and capacitors Cl075, C1077 and C1078 (Tek-
tronix symbol numbers) are not used. The only required 2d‘ustment
being potentiometer R1043. The calibration procedure for this termin.
ation therefore reflects these differences. See schematiec élagran
Ref. Fig. 6.2.

2. PORMATs nﬁnmmu’”mmummuzu
mmmr.o.mm A sequuntal salidretion pro-
cedure will be sutlined, m-m-mnupmmmam
'wuzummmmMM‘,”' o
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further informatiia can be added teo tha% contained in the Manual, only

the paragraph referencs will be shown.

2.1 Note all references in the following paragraphs pertain to
"Technical Manual, Operation and Service Instructions, Oscilloscope
Part No. LA=545 (Lavoie) FSN6625-897-4658%

3. TEST EQUIPMENT REQUIRED FOR CALIBRATION AND TROUBLESHOOTING
The test equipment listed below may be replaced by equivalents.
a. Oscilloscope (calibrated and tested) Lavoie LA-545
b. Preamplifier (calibrated and tested) Lavoie LA«545~5LL
c. Multimeter - AN/PSM-6B
d. Differential Voltmeter -~ John Fluke Mod. 801
e, Time Mark Generator -~ Tektronix 180A
fo Constant amplitude Signal Generator - Tektronix 190B
g Squarw Wave Ggnerator - Tektronix 107
he Gain Adjust Adapter - Tektronix EP53A
i, Test Load - Tektronix TY-2
Jo Type P plug-in - Tektronix
ke Adjustable Line Voltage Autctransformer - Variac W10
l. AC Voltmeter (150V) - Weston 433
me Squary Wave Generator - H.F. 211
ne Wheatstone Resistance Bridge - Industrial Instruments

be CALIBRATION

bhel INITIAL SETUP -~ Comnect oscilloscope with Test Load T%-2
inserted, to the power line through the Variac. Adjust Variac to
supply 117 V. AC as indicated by the AC voltmeter. Set INTENSITY
oontrol full COW. Switeh Test Load to LO LOAD. Allow 10 minutes




Lolel LOW VOLTAGE PCWER SUPPLIES ADJUITMENT AND CHECK « Hefs Far. 7.7.
a. After setting -150 volt adj. check voltage at £1.00, f£225,
£350 and #500 supplies. The voltages shall be within #2%.
b. Using shop standard oscilloscops and head, check ripple
voltage at the points stipulated in a.
1. With line voltage at 125 V, TEST LOAD unit switched to
LO LOAD.
2. With line voltage at 105 V, Tk¥t LOAD switch to HI LOAD.
The ripple voltage shall not exceed 10 millivolts at

any test point.

ho2 Amplitude Calibrator Adjustmert - Ref. Par. 7.8.

a. After setting CAL. ADJ., potentiometer, remove tube V875
(1/2 of calibrator multivibrator) and connect Differential Voltmeter
to the CAL. OUT connector. Measure [C output voltage at the 10 AMPLI-
TUDE calibrator knob settings of .1l volt to 100 volts. Voltage read-
ings shall correspond to the knob settings within #3%. This check
establishes the accuracy of the step voltage divider resistors R885
through R893 and the 1000:1 (millivolt) dividers R896 and R897.

b. Raeplace tube V875, Remove differential voltmeter and connect
shop standard scope in its place. Check AC output at remaining 8 ampli-
tude calibrator settings (.2 to 50 miliivolts) Note symmetry of calil-
brator waveform. As the divider accuracies have already been established
in (a), this test merely checks for proper operation of the remaining
switch positions.

Le3 HIGH VOLTAGE POWER SUPPLY ADJUSTMENT. Ref. Par. 7.8

SR RN R YR e TR Y IR T TR D T T T NI SR LT R



-
75

0
V]
I

kel BRILLIANCE AND H.V. REGULATION CHECK

a. Set "A" TIME/CM to 1 millisec and STABILITY control full
CW. Advance INTENSITY control to observe trace. Check action of
INTENSITY control. Trace should be oxtinguished with INTENSITY control
full CCW and should begin to be discernable at approximately half ro-
tation., If trace ecannot be extinguished or normal brilliance cannot
be obtained, see trouble shooting section, Par. 5.1Q.1

b Using VARIAC, vary line voltage input between 1('5 and 125
volts. Observe trace brilliance to check high voltage r:~ulation.
Brilliance should remain the same and there should be no evidence of

blooming.
‘bos CRT ADJUSMNT, Ref. Par, 710
4o6 CRT GEOMETRY ADJUSTMENT, Ref. Par. 7.1l

4o7 CRT BALANCE ADJUSTMENT < After completing GEOMETRY adjust-
ment, optimize FOCUS and ASTIGMATISM controls, then adjust CRT Balance
control (R862) for best overall trace qualiiy.

4.8 VERTICAL AMPLIFIER BALANCE CHECX - Insert TW-2 LOAD unit.
Short together vertical deflection plates of the CRT to fird electrical
center. Remove short and position trace to this point. Using shorting
strap (Ref. Fig. 6.13) jumper grid lines of 6DK6 stages together.
Connect lead from £225 volt output of TU=2 to cathodes of each pair of
6DK6 tubes in order, beginning with the last pair of tubes toward the
rear of the oscilloscope. Unbalance should not exceed 2 mm in the

6DK6 stages. Continue forward to the 6DJ8 stage and check balance by
Jumpering together the plates of the 12BY73. Unbalance shoiild not ex-
ceed 1 cm in the 6DJ8 stage. Check 12BY7 stage by jumpering the grids
and pressing the sero reference button on the TEST LOAD TU-2. Unbalance

T g P T O Y Ty T < v e



Page 6
in this stage should not exceed 1 cm and overall amplifier unbalance‘
should not exceed 1.5 cm, If unbalances is found in any of the stages,
restore balance in each stage by replacament or transposition of tubes.

Follow the same order in which the balance was checked.

he9 VERTICAL COMPRESSION CHECK - Display 2 om of amplitude cali-
brator signal with trace vertically centered on the screen. Position
trace to the upper and lower extremes of the calibrated portion of the
screen, noting the display amplitude. Expansion or compression should
not exceed .5 MM, ’

ho10 VERTICAL GAIN ADJUSTMENT - Set TU=2 Test Load to 25031 and
AMPLITUDE CALIBRATOR output to 100 volts. Set Gain Adj. potentiometer
(Ref. Fig. 7.8) to obtain 4 om of wertical deflection.

Lo1l ALTERNATE TRACE CIRCUITRY CHECK

a. Switch TU=2 Test Load NORMAL~DUAL TRACE switch to DUAL TRACB
and set ALTERNATE-CHOPPED switch to ALTERNATE position. Check for dual
trace with HORIZOWTAL DISPLAY on A and then on B.

b. Set ALTERNATE=CHOPPED swit.ch to the chopped position. Set
switch on rear of oscilloscope to DULL-TRACE Chopped Blanking. Check
for absence of switching transients on both A and B swespse

If improper functioning is noted in steps a or b see trouble-
shooting section.

.12 DOC SHIFT ADJUSTMENT

ae Remove TU=2 Test Load from oscilloscope and install LA-545-5LL
preamplifier. Connect 211A square wave generater to input and adjust for
a 1 cycle square wave output. Adjust oscilloscope sweep controls to
display several cycles of the 1 cycle square wave. Set amplitude for
4 om of vertical deflection. |
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b. Adjust DC GHIFT ADJ. potertiometer (R1091) to remove any
upward or downward slope on the flat top of the square wave.

4e13 TIME BASE A TRIGGERING LEVEL ADJUSTMENT, Ref. Par. 7.12

bell, TIME BASE A TRIGGER LEVEL CENTERING AND TRIGGER SENSITIVITY
ADJUSTMENT, Ref. Par. 7.13

LelS MAW INTEﬁNAL TRIGGERING DC LEVEL ADJUSTMENT, Ref. Par. 71k
bel6  "A®™ PRESET ADJUSTMENT, Ref. Par. 7.15

.17 TIME BASE B TRIGGER LEVEL ADJUSTMENT, Ref. Par. 7.16

4e18 wi3" INTERNAL TRIGGERING DC LEVEL ADJUSTMENT, Ref. Par. 717
4,19 *B" TRIGGER LEVEL CENTERING ADJUSTMENT, Ref. Par. 7.18

4,20 "B"™ PRESET ADJUSTMENT, Ref. Par., 7.19

Le2l A and B TRIGGER CHECKS

The following checks should be made after completing the trig-
ger adjustments of 4.13 shrough ke20, to check that proper adjustments
have been accomplished and to spot pessible trouble.

he2l.1 AUTOMATIC MODE
Special Note: Unlike the campatible oscilloscopes referred
to in paragraph 1, the LA-545 Oscilloscope sweep does not run in the

AUTO Mode without a triggering signal. The sweep will free run in
any other mode, at the selected Sweep rate, by advancing the stability

control beyond the normal triggering position. |
a. Connect ANMPLITUDE CALIBRATOR output to vertical INPUT.

Set amplitude to obtain 2 millimeters of vertical deflection.
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b, Set HORIZONTAL DISPLAY to 4, TRIGGER MODI to AUTO, SLORL
to £ or = INT and TIME/CM to 1 MSec. & stable displsy should ke obe
tained without adjustment of the STABILITY or TRIGGEFING LEVEL controls.
¢. Repeat (b) above to check the "B® trigger, with HORIZONTAL

DISPLAY on B and sweep controls as set for ™A%,

L.21.2 DC MODE

a. With AMPLITUDE CALIBRATOR and sweep controls set up as
in 4e2l.la and b switch TRIGGER MODE to DC. A stable display should
result from adjustment of the STABILITY and TRIGGERING LEVEL controls.
Note: In the DC mode the VERTICAL POSITION and TRIGGERING LEVEL
controls will be interactive.

b. Repeat step (a) with HORIZONTAL DISPLAY on "B* and B
SWEEP controls set corrsspondingly to check the B TRIGGER.

Le.21.3 AC MODE

Repeat tests as in 4.21.2 a and b with TRIGGER MOLE switch
set to AC. Rotate TRIGGER SLOPE switch to opposite polarity. A 180°
phase shift in the displayed signal should result.

Le21.4 AC LF REJECT MODE
Rep#at test as in 4.21.2 a with TRIGGER MODE switch at AC LP

REJECT.

4e21.5 HF SYNC MODE

Connect CONSTANT AMPLITUDE signai generator to vertical
INPUT, Set frequency at 30 Mc and amplitude to obtain 2 centimeters
of vertical deflection. Set HORIZONTAL DISPLAY to A, TIME/CM to .l usec,
TRIGGER SLOPE to £ or - INT and TRIGGERING MODE to HF SYNC., Adjustment
of the STABILITY control should produce a stable display.

TRESRERT I Y O O e o g S Sl G e by AR R o P g TATENTE PR T Lt
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ho22 5% MAGNIFICATION GAIN ADJUSTMENT, Ref. Par. 7.70
Lo23 5% MAGNIFICATION ALIGHN ADJUSTMENT, Ref. Par. 7.2.
bo2l SWEEP ADJUSTMENT, Ref. Par. 7.24

Lo25 SWEEP A TO SWEEP B ADJUSTMENT, Ref. Par. 7.25

.26 SWEEP A LENGTH ADJUSTMENT, Ref. Par. 7.26

bo27 TIME BASE A SWEEP SPEED ADJUSTMENT, Ref. Par. 7.47

If referenced Manual does not contain revieions, substitute

table below for Fige 7.7.

TIME/CM TIME MARK GENERATOR AD JUSTMENT DISPLAY

10 uSEC 10 MICROSEC C160E One MKR/CM
%C1604 For time

o1 uSEC, 5X Mag. 50 Mc 375 For linearity One CYC/CM

ol uSEC 10 Me Ci48 For time One CYC/CM

1 uSEC 1 MICROSEC €160C One MKR/CM

*NOTE: C375 only affects the first part of the display. Tuning adjust-
ments should be made between the first and ninth centimeter lines of the

graticule.

Technical Manual, Fig. 7.7 (Revised) SWEEP SPEED ADJUSTMENT

he28 nB» SWEEP LENGTH CHECK

; Set B TIME/CM to .5 MSec and STABILITY for a free running
sweep. Check that the B LENCIcontrol limits are from 3.2 to 3.8 cm
minimum to 10.2 to 10.8 cm maximum. If not, see trouble shooting

section for resistor selection procedure.
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DELAY START AND STOP ADJUSTMENT, Ref. Par. 7.28

TIME BASE B SWEEP SPEED ADJUSTMENTS, Ref. Far. 7.29

TIME BASE SWEEP RATE CHECKS

TIME BASE B (1 millisec to 1 sec) - Set up oscilloscope as

in 4.2 (Refe Par. 7.24) and check the sweep rates as showh in the

table.

Le31l.2 TIME BASE A (1 millisec to 5 sec)
for B SWEEP in L.30.1 and check the eweep rates as shown in the table.

TIME_BASE B

1 Millisec
2 Millisec
5.Millisec
10 Millisec
20 Millisec
50 Millisec
P & Sec

02 SQc

«5 Sec

1 Sec

2 Microsec
5 Microsec
10 Microsec
20 Microsec
50 Microsec
ol Millisec
e Millisec
o5 Millisec

IIME BASE A

«2 Microsec
«5 Microsec
2 Microsec
5 Microsec
1 Millisec
2 Millisec
§ Millisec
10 Mill&sec
20 Millisec

50 Millisec
«l Second

qz Second
<5 Second
1 Second
2 Seocond
5 Second

AL P TTTUR ERE

R 1 NG

TIME MARK GEN.

1 Millisecond
1 Millisecond
5 Millisecond
10 Millisecond
10 Millisecond
50 Millisecond
100 Millisecond
100 Millisecond
500 Millisecond

1 Second

1 Microsecond
5 Microsecond
10 Microsecond
10 Microsecond
50 Microsecond
100 Microsecond
100 Microsecond
500 Microsecond

TIME MARK GEN.

10 MC

1 Microsec
1 Microsec
5 Microsec
1 Millisec
1 Millisec
5 Millisec

10 Millisec

10 Millisec

88 M c
100 Millisec
100 Millisec
500 Millisec

1 Second

1 Second

5 Seocond

ST PRGN R TN | L SRR

ORGSR Ve W S AN
Lo OB TR ¢ S

MARKERS DISPLAYED

1/cM
1/CM
2/CM
1/CM
1/CM
2/CM
1/CM
1/CM
2/CM
1/CM
1/CM
2/CM
1/CM
/0
2/CM
1/CM

Set up A SWEEP as set

MARKERS DISPLAYED

SRR
N

2
2

995988

Soeoe0se

EET

3
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If "B" sweep rates are out of calibration se: troudle shooting

section for recalitraticn, including resistor replacenent iistructions.

32 wA® VARIABLE TIME/CM CONTROL CHECK
Set A TIME/CM to 1 millisec and VARIABLE control to calibrated.

A

Display 5 millisecond markers from TIME MARK GENERATOR. Thsre should
be ). Marker each 5 cm. Rotate VARIABLE control full CCW. ifarkers
should be displayed 1 marker each 2 c¢m or less. UNCALIBRATID neon
should 1light.

bo33 DELAY TIME MULTIPLIER LINEARITY CHECK - Check for linearity

on 5 usec and 50 usec ranges. Maximum error should not excsed 2 minor

divisiona‘from 1 to 9.

Lo3l A DELAYED BY B JITTER CHECK -~ Set oscilloscope controls as
follows?

wB® TIME/CM - 1 MSec

wAw PIME/CM - 1 USec

HORIZ DI PLAY - A INTENSIFIED BY B

Obtain 1 millisecond markers from TIME MARK GENERATOR., Set
the DELAY-TIME-MULTIPLIER to 1.00 so that the brightened portion of
the sweep coincides with the first marker. Switch the HORIZONTAL DISPLAY
control to "A"™ DELAYED by B. The horizontal jitter in the observed mark-
er shall not exceed 3 mm. Repeat to observe the 9th narker. The hor-

isontal jitter observed in the 9th marker shall not exceed 5 mm,
/1% 660 a;/{»;;,,
be35 LOCKOUT LEVEL ADJUSTMENT, Ref. Par. 7.30 /! 2,000 (3

NOTE: If referenced Manual does not contain revisions,

change as follows:
Step (e) = Change 2.4 centimeters to 1.4 centimeters.

T SRR TS R T I R 5T PP T B/ A B MR T T e
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Le36 OLTPUT WAVEFORM CHECK
a. Using test scope, check amplitudes on ¢ Gate "A" and
£ Gate "B" output terminals with appropriatie sweep running, minimum
output at each shall be 20 volts.
be Check output at sawtooth "A" terminals. The minimum
sawtooth amplitude shoaild be 140 volts.

Le37 EXTERNAL HORIZONTAL DC BALANCE ADJUSTMENT, Ref. Par. 7.22

Lo.38 EXT. HORIZONTAL INPUT DELFECTION FACTOR CHECK - Set HOR=-
IZONTAL DISPLAY to EXT X1 and "A® STABILITY full CW. Connect CAL. OUT
to HORIZ. INPUT. Set CALIBRATOR for .2 volt. Turn VARIABLE 10-1 full
CW. One CM of horisontal deflection should result. Increase CALIBRATOR
to 2 volts and set VARIABLE 10-1 for 10 centimeters of horisontal de-
flection. Switch HORIZONTAL DISPLAY to EXT X10. Horisontal deflection
should be 1 centimeter {tolerance 2%).

Lo39 EXTgRNAL HORIZONTAL INPUT COMPENSATION ADJUSTMENT, Ref. Par.
7.23.
Lo 4O DELAY LINE AND HIGH FREQUENCY COMPENSATION ADJUSTMENT.

Before attempting to alter the present adjustments, the
necessity for readjustment and areas where it is required should first

be carefully determined as described below.

Using a type L (or K) plug-in with 400 Kc¢ input from 107
square wave generator display 3 vertical cent;notora of square wave at
the sweep rates to be stipulated, and check the following display char-
acteristics. (Also see troubleshooting, Par. 5.7.1 herein.)

a. Top S8lope - Set sweep TIME/CM to 5 USec. Obtain a
stable display. Check top of waveform. There should be no upward or
dovmward slope anywhere along the top. If slopes exist they are a
collective effect of all the delay line capacitors. Note conditions ob-
served.

A e T T P 0 &t R A K TN R S 0 315 ! o WY B O M0 BN T T R B R B ST 5 2 T SR BT
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b. Bumpiness on top portion - Set sweep TIME/CM to .2 USec.
Obtain stable display. Check bumps in the top portion immediately
following the rise, If fairly long duration bumps occur it indicates
misad justment of a group of capacitors in the delay line. Short bumps
at random intervals indicate general delay line misadjustment. A
single short duration bump would indisate a single misadjusted capacitor.
Bumps occuring at regular rhythmic intervals can be due to amplifier
high frequency compensators and would not require delay lite adjustment.
An upward dr downward step from the leading edge to the termination bump
indicates a maladjusted reverse plate line termination. Note display

observed.
co Rise = 38et sweep TIME/CM to .l USec and observe lead-

ing edge of displayed waveform. This should be a sharp cornered step
with no overshoot, undershoot, wrinkles or bumps in this section., If
a roll-off (undershoot) is observed it may be due to misadjustment of
the delay line capacitors nearest the CRT or the inductors following

between the line and deflection plates, It can also be caused by in-
sufficient H.F., peaking in the vertical amplifier or an amplifier tube
with low GM. Overshoot and ringing can be caused by a mistuned delay
line, also an overcompensated input amplifier or cathode interface on

one of the amplifier tubes. Note display observed and possible trouble.

LelOel Ad justment « After analyzing the three basic characteristics
of the waveform as described in L.39 a, b and ¢, the operator should
first check any other possible trouble source mentioned before attempt-
ing to adjust the delay line. Below is described a complete delay line
adjustment procedure followed by vertical amplifier H.F. compensation.
If the trouble appears to be H.F, compensation, these adjustments should
be tried befere adjusting the delay line.
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CAUTION: In adjusting the delay line watch the displayed
pattern very carsfully to note changes occurring in any part of the
display as a rssult of the ad justment in process. While one bump is
being eliminated, another aberration may be being created in a differ=-
ent portion of the display. It is easy for the entire procedure to get
completely out of control in this manner. Never turn an adjustment
without noting the effect of a slight touch. In many cases only a
small fraction of a turn 1s required at strategic points to restore

normal operation.

Lo4,0,2  INITIAL ADJUSTMENTS - If the operator has not had consid-
erable experience in delay line adjustments, error will be avoided

by turning the slugs on the inductors in the vertical amplifier and

at the CRT end of the delay line, so that they are just out of the
coils. (Flash a light through the ferms to locate this poaitiond.

This adjustment will produce a roll-off in the leading edge of the
display, but will decrease the effect of the inductors during the delay
1ine adjustment, after which their proper position can be restored.
Before starting adjustment, note that a properly adjusted line will
generally have all screws about equal height which is about 3/8 inch

above the capacitor body.

Lo40.3 CORRECTING THE DISPLAY

a, Flattening the top. With oscilloscope off, adjust the
termination network as follows:

Using an appropriate ohmmeter range on the multimeter, measure
the resistance across the extremes of resistors R1030 through R1035 in
series and adjust potentiometer R1043 to obtain a reading of 620 ohms,
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After completing this Adjustment, turn on oscilloscope with L head
inserted and adjust vertical amplitice to 3 cm. Set TIME/CM to 5 USec
and obtain a stable display. Progressing in the direction of the CRT
touch up each capacitor in a direction so as to level the display.
When a good average level is attained, switch TIME/CM to‘z USec and
repeat procedure to smooth the trace between bumps and maintain a
satisfactory level. After proper adjustment the bumps should not
exceed a trace width in amplitude. If an upward or downward step
from the leading edge ¢t the termination bump persists after these
adjustments it may indicate resistive unbalance in the termination.
3ee Troubleshooting section, pare. 5.7.<.

b. Removing the Bumps. - Set TIME/CM to .5 uSec. Obtain
a stable display. Starting at the end of the delay line furthest from
the CRT, proceed to the first group of 5 delay line capacitors and
touch up adjustments to smooth the portion of the trace which they
affect. Switch TIME/CM to 5 USec and check that the level of the dis-
play has been maintained. Return to 5 USec/CM sweep and continue ad just-
ments, proceeding towards the CRT, touching up the capacitors in groups
of L, or 5 and each time checking the display level. After all sections
have been covered, repeat the procedure with TIME/CM at .02 USec. Ex-
treme care and a very light touch shculd be used in this final adjust-
ment to prevent the possibility of ruining the adjustment already
achieved.

c. Restoring the High Frequency Compensation. - The square
corner of the display should now be restored by means of the hfgh fre-
quency compeasstors. Set TIME/CM to .2 USec and adjust display to
provide a good view of the leading edge of the waveform. Carefully
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adjnst the vertical amplifier inducters and those at the end of “he
delay line, a pair at a time, to square ofs the leading edge. The
setting of each inducta of a pair shtould be approximately the same.
Check that display level is maintained and no bumps are introduced
by these adjustments. It may be necessary to touch up the adjustment
of the last few delay line capacitors near the CRT to finalize the
squaring of the displaye.

d. Measure Rise Time
Upon completion of all adjustments, the risc:ime of the
main vertical amplifier should be measured .
Using type P plug-in unit, adjust display amplitude to
3 cm and set TIME/CM to .1 USec. Measure risetime of displayed wave-

form. It should be no greater than 10 nanosec.Bvershoot should not

exceed 2-1/2%.

Lol BANDPASS CHECK - 1Install a.type L (or X) plug-in and connect
a 500 Kc signal from the 190 CONSTANT AMPLITUDE SIGNAL GENERATOR to the
input. Set ATTENUATOR and SIGNAL LEVEL for L cm vertical deflection.
Increase frequency of generator to 30 Mc. Vertical deflection should

be no less than 2.8 cm.

Lol LOW FREQUENCY RESPONSE CHECK -~ Connect 211 square wave
generator t© input. Set generator fraquency to 10 cps and set attenue
ator and level for 3 cm vertical deflection. Set sweep TIME/CM to 20
MSec and adjust for a stable display. Check for a good quality square

wave with no slope or droop.



CONDITIONS:
|. SEE PARAGRAPH 5-16
PIN

TUBE |VORR | NO. | 2 3 4 5 6 7 8 9
V1014 R 2.8K| 7.3K 5K
V024 R 2.8K| 7.3K| 400K | 110K| 110K| 110K | 4.7K| 6.3k | 400K
V1054 R 12K | 4.3k I5K| 11K
VI064 R 12K | 4.3K I5K| 1K
ViO84 R 340K | 800K | 600K | 90K| 90K|370K| 830K| 590K | 90K
VIO 4 R 12K | 4.3K 15K IK
Vili4 R 12K | 4.3k 15K 1K
vii24 R 12K | 4.3K 15K (K
Vi34 R 12K | 4.3k 15K 1K
vii44 R 2K | 4.3k I5K| 1K
vII54 R 12K | 4.3K 15K IK
VI164 R I2Kk| 4.3k 15K 1K
VIIT4 R 12K | 43K 15K IK
vii8a R 12K | 4.3K 15K 1K
vil94 R 12K| 4.3K 15K 1K
VI204 R I2K| 4.3K| 100K| 100K| 15K IK| 4.3k
VI214 R 12K| 4.3k| 100K| 100K| 15K K| 4.3k
vi223 R K| 5.4K| 28Kk| 100K| 100K| 11K| 25k| 12K

" - -
R1094 R1092 _I_

68K CIO93A 47K cl098B

T?SUF T 75UF

>
- Cl029

| ci033
L0005

RI036
27K é

: CATHODE

"RIO%3 FOLLOWER

© 2.5K VIO33A VIO33B
I/260J8  1/26DJ8

INTERNAL
TRIGGER
AMPLIFIERS

VIOB4A
172 12AU7

R1083
390K ]
—w

l

[«
-

R1046
27K E

VIO43A VIO43B

1726DJ8

1/26DJ8

CIO93C\L \l/c|093[)

75UF RIO97 T 75UF
RI099 47K o
RI003 Vi223
! o 100 68K 1/26DJ8
aus
‘ mooa% L DCA%TFT
2X20UF z e
R195° RIO95
| = 100 250K $R109
® AMA
I cl005a _L
| 4OUFT"  gigo7
= a7
! ——— VW —AW
! cno’o7l c1005B L RI00O8
| ol T 20UF [ 47
' = =
& AMN—
l cloosc L RI009
00
| ovr T |
1 <
< ELEVATED TO +l00V FROM
! 6.3 VAC }TRANSFORMER TERMINALS 22 AND 23 FIG 6-II L
!”5 AT 150 MA <« FROM PIN 3, V252 FIG.6-11

l6>—[——’—,——4— FROM PIN I, VIS4A FIG.6-5
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DISTRIBUTED AMPLIFIERS

AN\
CATHODE INTERNAL 999 ¢ SEE FIGURE 6-3
FOLLOWER ARIGGER 2K
VIO33A VIO33B
1/260J8  1/26DJ8
INDICATOR
AMPLIFIER RIOB5
VIO84A <
172 12AU7 @ — AMAN———©
RIOB3 5 closs |
390K () 0005 "
. 0.00I 12
RIO36 ¢ [ = I R0’
27K sy MA—8— 1208
I RIO30 RIO33 RIO34 RIO35 0.005
100 180 180 180
— el |1
1054 PLATE-LINE C:|5%61 ‘ 1204 B
L REVERSE A
0005 | $5%00  TERMINATION - 7> 0.7-3
ADJ o Cl205
150
RIO49 T RI216
RI046 — = 360
7k 3 33 A
RI208
1049 Ri212 2K
1088 470K
. € =
4 Vi084B AV
\ 1/2 12 AUT RI0B9 2
| L\
closo L 264
o.oo5T Vi2i4 s
RI2I8 5
VIO43A VIO43B = 60Ke 1K
Ir26DJ8  1/26DJ8 Rl CI223 | VERTICAL SIGNAL OUT CF
\ [ 6_1; T 1 vie23A
; ~L Cl093D 7F_ - I\ 172 epJs
=T RIO97 ~T 75UF T __
07K — cl228 R1229 SEE FIGURE 6-3
— 02 Rle2 Ty TETE w0 T — — 2 T T
VI223B 3 | K
3 s | 0)VERT SIGNAL OUT
DC SHIFT Rizze RI227
27 e RI228
RIOS| ADJ p | MEG ores.
250K éR R593 57 , TES'
8.2 30K ST~ —» TO TRIGGER SLOPE SWITCH SWE0A FIG 6-7 L AC S WHOLE NUMBERS IN
= ~ON "A" SWEEP CHASSIS 3 :
2. ALL RESISTANCE IN OHMS
TO TRIGGER SLOPE SWITCH SWIOA FIG 6-7 UNLESS MARKED OTHERWISE.
+500V
-150V
+l00V TO POWER SUPPLY
FIG 6-11
. 6-11 L - +225V
+350V

Figure 6-2. Vertical Amplifier, Schematic Diagram
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CONDITIONS:

I.TRIGGERING LEVEL - UPPER VOLTAGE CCW
’ LOWER VOLTAGE CW
2.SEE PARA 5-16

TuBE [VORR[PINNO.| T [ 2 3 4 |5 6 7 8 )
v24 | R 60K [S0K ¥
V24| v +65 +102 [-12
+100 +61 |+l
v4s | R 5K |4.5K
Va5 | v ¥195
+220
V45| V |JUNCTION OF R25(47K) AND R33 (47) FROM PIN 2 + 58.5V
+ 100V
V45| v [ JUNCTION OF R37(I00K),AND R41(47) FROM PIN 7 + 84V
+ 73V
¥ TRIGGER SLOP ON INT -
TRIGBER INPUT (&>
FROM INT
Vi e
(SEE FIG 6-2) Rl £ Aexr
IM ¢ cl /
47 , _*®
/
27
% Z o L )
<= R2 l %
$ 390K L5 |INT be———p
I =
0 —O
= S Re |
$ ook ﬁ ) EJLINEQ}__.__.Q
IR
R b
50K :»
INT TRIG DC
LEVEL ADJ )
6.3V AC

ER SLOPE

SWIDA

TRIGGERING MODE

< RI8
S 22K

| — e e ——
SWi0B -I;F
=
TRIGGER INPUT
c24 _L R24 < 2 R25 AMPLIFIER
47 T 47K S 47K
V45A
vaa 1/26DJ8 : k35
6DJ8 3 1.5K TRIGGER
- MULTIVIBR AT
e — R33 [ &
R22 < R28¢  ZR29 $R23 47 == | -
473 3KF g 747 o 2‘\{““"" 2 100
===
3
> RS
O‘g:jsl 120}
]
1
g;ﬁv = © ®0 DC 7 TRIG LEVEL |
470K o AC CENTERING R39
AC 00|
O (LF REJECT) |
c20 AUTO |
0.001 ‘ |
g\ OHF M
SYNC == 5
\
: AN ARA- SRI7  TRIG |
.;,,L = R20 RIS <10CK LEVEL |
I = 56K 470K
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Section VI

TRIGGERING MODE

e — — e e e e s e e s s s et
Esﬁ SWIOB -I;F =jsn -i4F
@ | i | +100V
TRIGGER INPUT i I
g \ } 8- —& —150V
g Ci; _!_ R$4: R2S AMPLIFIER [ ; 1 225
T 47K 47K I : i > rezsy
1
" g & } & OUTPUT TO SWEEP
| | VasA Ras | GATING MULTIVIBRATOR
I1/26DJ8 > k35 18K G m“' | I i I | I | VI35A (SEE FIG 6-5)
E I | { 1.5K TRIGGER )
! | MULTIVIBRATOR PO = l
g I R33 L [ W)
R22 ¢ ‘f; ——— > R37 L c3 o |
| 47 2 | 2\\2_, 2 100K
| | Bl V458 |
1/260J8 |
| |
| - —
cis > 138 a7 = l
PR N 0.601 | - 120K 8
Ot V) | |
© e T ; o—L <o 0c TRIG LEVEL '
PN 470K \ © AC CENTERIE w?gogu( |
AC
o ‘] O (LF REJECT) |
o) < RIS c20 AUTO o
- &uooa | T o.00l o HF aur |
= l SYNC == 500
l i TRIG SENS |
> Ri2 - |
lam |
- | Y |
A
car l
I 0.008
2R 5 ;
| A AAL S AAS (L RI7 TRIG 4 F:f :: ?g‘:(e I
[ .y u B20 RIS <I00K LEVEL 4 <
= — - - == - = 56K 470K = = I
SRI8 |
$ 22k | ‘e
HF SYNC TO
oi——o—-ep-%}-—-—— SWEEP GATING
MULTIVBRATOR
o
o - TO C148
°
o)
NOTES

1. CAPACITANCE WHOLE NUMBERS IN UUF, DECIMAL VALUES IN UF
2, ALL RESISTANCE IN OHMS UNLESS MARKED OTHERWISE

3.SWIOA AND SWIOB SHOWN IN FULL CLOCKWISE POSITION.

~

Figure 6-4. Sweep Generator A Trigger, Schematic Diagram

6-15/6-16
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g S N g
C1380 Cl384
0.68UUF 0.68UUF
1301 cI382 CI305 Cl362 | Cc1307 CI315
FROM .7—3J | 7-3 5 o -3 7-3
VERTICAL CI302 CI303 Ci30
AMPLIFIER 173 7-3 7-3
* FIGURE cI304] cI30
6-2 3L 7-35
RI3OI RI302 RI3
11k 1 1k 11k
6 @ 1<
Ci38l cl385
0.68UUF 0.68UUF
—AAAS \AAAS A ’
i e —— —LI305 — — — — — — — — — — — — -
———————————————————————— L1304 CONT — — — — — — — — — — —
CI3I7 CI319 c1321|, -~ |ci370] cI1323 Cl325 CI329
7-37 7-3 73 15 73 737 7-3 . -3;,‘J
cl322
7-3
cl3l6 CI320 Cl324 cl328
73 734 73 :15 -3
RI305 RI306 RI308
IK % [ K
——u—ul whao—uduo—udaus ‘XNUJ_LLJJ_MJ o—uduar—ud B
———————————————————————— LI305 CONT — — — — — — — — —
r"—_—“"‘_“‘—_——‘——_—_—“‘__“""—'_L|334—_“‘_——' _______ — TO LOWER
r—m L'935|46 PLATE
C1331 C1333 CI335 CI337 Cl1339 Cl34| Cl1343| Cl1345 Cl347 Cl349 NOTE:
7372 |73 7-3% .7-34 7-345 7-3 :f’ 734 |73 735 |13 ALL CAPACITANCE
C1332 CI334 Cl336 ci338 CI340 cl342| Cl344 Cl346 CI348| CI1350
RS E N EAEE S E S ST SN EAEY. S A0S S f o = S DAt S e S 37,?’
LI355
9-18 70 UPPER
WWWW—JWWWWWWWMWWJWAWWWW DEFLECTION
- - - — - L1335 @ — — — — — — PLATE

Figure 6-3. Balanced Delay Line Network, Schematic Diagram
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CONDITIONS:
|. STABILITY CONTROL -

2.SEE PARAGRAPH 5-16

CCW BUT NOT PRESET (SWEEP
DISABLED)UPPER VOLTAGE
CW (SWEEP FREE RUNS)
LOWER VOLTAGE

PIN '
TUBE [VOR R| NO. | 1| 2 | 3 | 4|5 |6 |7 |8 |9
vi2s | R 450
vi25 | V 325
-26 .
Vi2zs | V JUNCTION RIOB (100K OHM) AND RII3 (47 OHM) FROM PIN 1 =37V
vi33 | R 25K
Vi33 | V -36 -36
-45 -45
vi3s | R 8.5K
vias | R 2.5K 900
Via5 | v o
-8
vis4 | R 1.6M 3.25K | 450K
vi6l R 90K
Vi6l v +43
+141
vi73 | R 160K 1.2M
vig3 | R 3K
vio3 | R 3.1K

Cl31
TRIGGER PULSE FROM

27
¢

PLATE PIN6 V458

(SEE FIG 6-4)
— __ __,_ STABILITY
= I 7 (GANGED
/ / CONTROLS)
/ /
/ /
/ RII4

DC 560K

ACN\
N\
AC LF REJECT

auto |
HF SYNC

PRESET
ADJUST

TRIGGERING MODE _ _ _ |
SWI0B

VI5S3B
1/26DJ8

RI21
a7

STABILITY CF

UNBLANKING CF

RIOO %’RBG

V3988
1/26DJ8

5.6K

" RI34 =
© 8K RI37

Vi83B
1726048 |

§RI38
Li34 a7
80OUH

VI35A
> 1726DJ BI

V1358
1/26DJ8

R4
33K

O4TO—7ue BASE'S'

Vi25

i

RIO8
82K

—O 'B' INTENSIFIED BY 'A' % Rl144
—O 'A' DELAYED BY 'B' K |
o TIME BASE ‘A’ SWEEP GENERATOR |
a A MULTIVIBRATOR~ — — — —
b0 | 'A'SINGLE SWEEP HF SYNC VIBRATOR™ |
o FROM — i
o SWI0B-4F IF B8R FROM PIN3
cle3 V245
10 HOLD OFF CIRCUIT (SEE FIG 6-8).

— e — —

LOCKOUT MULTIVIBRATOR

Cl34 gAUB
L~
— 000! ) RI27 . d HOLD OFF CAPACITOR
- SV VL 1
3
R1Z3 | vi33A N
|/26DJ8 | cigo |
RI26
§ I00KS = Q& RI24 RI83 | - —JJ
470K 47
ng?( LOCKOUT AN ——— -
Y LEVEL ADJ
I !
SW 320l

!

|

|

|

|

‘

_ |
HORIZONTAL DISPLAY |
\

|

|

|

|

|

|

\



SW 30l

SAWTOO%TH ouT CF

+225V
: +100V MILLER RUN UP CIRCUIT
UNBLANKING CF
L +50¢
HF SYNC
S Ris7 R193 FROM SWIOB - 4F
a7 R164 RUN-UP
RIZ8 viess j 22K C.F
2%r 1/2 6048 >
LI34 RIES DELAYED
80UH 22K TRIGGER
j . MULTIVIBRATOR
RI66 cler
? 22&% 0.00! . haas
> RI3E : A vI738 DIFFERENCE AMPLIFIER La24 R453
56K » / 280UH 33K
: R B B167 /26350
88 _ Cr3s Cl65— NE.2 |Ri71 _I6 /26048
DJ8 0005‘_I . 470 47 : :RO4K24 > RA3 C444 g
RIZ4 = A MM = == R4I5 < 10K Rag
eké rI37 18 RI6B | 8 7 47K S 100 1/26DJ8|
47 I 47K fale 1 A
133 i SAWTOOTH FROM ik R432
00 VI35B 8.9 L RITS CATH.PIN 8 10K -
Vi3s5a | 172 6DJ8 ] ’T':J o V2838 DELAY TIME V4458 TIME BASE B°
RI28S /26048 3 \é'gl'_s ‘ ) (SEEFIG 6-8) o I/26DJ8 '8' INTE NSIFIED BY A
12K RLZ>72 /A R3I§1'i ° 30K R447 'A'DELAYED BY'B
- 39K |
- 1/26DJ8 NMILLER 8I7 . TIME BASE A}
RI43 RUN-UP NE-2 = - || 'a'siNGLE sweEP
30K TUBE RIS9 ! 3 R4553 |
O 'g' ¢ 33K R436 DELAY START 270K EXT XI |
' 'B'TllllrgNglAlflEDB BY ‘A R144 —VW— 2K ADJUST X
) | ‘
[ . 7K » DUAL-TRACE SAWTOOTH CONSTANT |
| A DELAYED BY B CHOPPED BLANKING OUT C.F. CURRENT > paz7 R |
| T o X et CEN I A Dl & 4 viozs TueE $heeT oo z
" ' TIME / CM — - .2 —\I/26DJ8 |
| As'NGLE SWEEP HF Sy ‘ . , =| vI548 clo6 = 1/2 6DJ8 | B434A |
) Xl - | 17/26DJ8 0.001 { = NE-2 |
! EXT SWI0B-4F IF BR FROM PIN 3 st RISIS L o T ¢ ! | 1
> | X | V245 4 » — 0005 68K ! RIS SAWTOOTH A | Raze R4z | = |
I HOLD OFF CIRCUIT |  [SEEFIG6-8) Lo \ L.f\ aA—2{=== Srisesriss| SYNC PuLSE _ tooF | 47K S 10K I DELAY |
RI53 5\_' IM $S18m >TO PLUG-IN | I B4348! TIME |
HOLD OFF CAPACITOR _|| 10K PREAMPLIFIER RI99 | NE-2! MUS.'EIPLIER ;
[ VI54A RI74 | S 100K , N INDICATO |
\Ik_l:j—- lI : RIS2 < 1/26DJ8 b 8 cie2 8K Lo swsarad ——. eaNGED switcHES b oo - mao oSS L. |
ciso | M 4 HORIZONTAL DISPLAY |
| u - ALTERNATE - TRACE i
RIBS | —— SYNC  AMPLIFIER WP LENGTH b mi7e |
47 e ] 25K |
—AAA- ¢ ‘ |
RI78 | |
4K |
5 - —lsovi
\

HORIZONTAL DISPLAY

i
‘\

s

1

!

!

Figu
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Section VI

vi2a
IN6SA

225V
100V MILLER RUN UP CIRCUIT
, +500V
HF SYNC .
FROM SWIOB - 4F NOTES:
RI64 RONP +225v 1. CAPACITANCE WHOLE NUMBERS IN UUF. DECIMAL VALUES IN UF.
22K : o N + 350V 2.ALL RESISTANCE IN OHMS UNLESS MARKED OTHERWISE.
_Clios RI65 DELAYED 100V 3.SWIOB SHOWN IN FULL CLOCKWISE POSITION.
N 0005 22K TRIGGER 1100V (DECOUPLED) 4.FOR 100V DECOUPLING NETWORK SEE FIG. 6-7
. =S98 Rize : MULTIVIBRATOR I
. 8.2K Rise g C167 =
22KS 0.001 .
)‘__ >
® : DIFFERENCE AMPLIFIER L424 R453 S R454 €457
VIT3A / l/\/2|67335% 280UH 3.3K |0K§ R456 0.005
1/26350 cl65—— BI67 / 100
470 NE-2 Raza - & 1/26DJ8 N 2 )
A 43l cas54 —3
R168 R4IS 10K 10K R44 Ca44 6| “ 47 V4288
47K 47K 2 A|OO 1/26DJ8 - --===- 0O DEL'D TRIG.
 VIS2A TIMING CAPACITOR ngv;:(gm FsROM R416 %o A L
. 1/36BV8 RI67 ' 10K
v2g3s B DELAY TIME V4458
N ZF&R viel 1.5M (SEEFIG 6-8) MULTIPLIER 1/26DJ8 - TIME BASE B " N
C160 |9 6CL6 = R433  I-10 B INTENSIFIED BY A O
° | 30K R447 'A'DELAYED BY '8l oJ
RIT 535 | gRIs0 | 39K u
22K/ 368ve //| ~MILLER BI71 TIME BASE A| O—9
3F 6R| N ’:U’;‘UP NE-2 = | | 'a'siNGLE swEEP|] O—9
UBE RI59 ) = RA455 :
3.3K R436 DELAY START 270K ext [X9, o—
Vv 1 2K ADJUST Xl , o—e
o DUAL-TRACE SAWTOOTH I R425 Ra27 & CONSTANT | R458 <
CHOPPED BLANKING OuT C.F. ! CURRENT R434 | 1K
W 160 N TO SW 848 VI93B [ === TUBE R437 ook [
— (SEE FIG 6-12) | 15K
ME / CM 2 -\l726bJs8 | 5— V428A ! ! =
1K VIS%B 8[96 I = ’ | ~0005 l/26DJ8 | B434A |
RIS 1 1/26DJ8 001 T 1 | — 2|F = | NE-2 :
= | [
68K , " SAWTOOTH A | Ra26 é R428 ! L |
AN > RIS6 S RIS5| SYNC PULSE 100 | $47K  Slok | DELAY |
RI53 e SIM Si8M >TO PLUG-IN Ba348! TIME ¥
A
10 PREAMPLIFIER R195 | 24, T LER | DELAYED TRIGGER AMPLIFIER
VI54A cise RI74 100K : R INDICATOR I
R152 < 1/26DJ8 8 ! =  LIGHTS
e e — — —|_sw347a4 — — . GANGED SWITCHES _}| A T - |
Ll - rrace 47 HORIZONTAL DISPLAY | SW 30!
ALTERNATE-
3 AMPLIFIER
SYNC - SWP LENGTH & Ri76
25K |
RI78 |
4K
> ~I150V

SAWTOO{'I’H OUT CF

Figure 6-5. Sweep Generator A, Schematic Diagram
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CONDITIONS:
|. EXT '"HOR INPUT SIGNAL —NONE

2. HORIZONTAL DISPLAY
3. HORIZONTAL POSITION

4, SEE PARAGRAPH 5-I6

—-EXT XIO
—CCW FOR UPPER VOLTAGE
CW FOR LOWER VOLTAGE

NOTES:

| .CAPACITANCE WHOLE NUMBERS IN UUF,
DECIMAL VALUES IN UF |
2. ALL RESISTANCE IN OHMS
UNLESS MARKED OTHERWISE.
3 SW347A & SW3478B SHOWN IN
FULL COUNTERCLOCKWISE POSITION
4.FOR 100V DECOUPLING NETWORK

SEE FIG 6-7 SWEEP GENERATOR B TRIGGER

PIN
TUBE |[VOR R NO. | 2 3 4 5 6 7 8 9
V343 R 100K 900K | 90K
v343 Y, +85 -30
+105 +115
-.2 V
V343 Vv JUNCTION R336(12.1M OHM) AND R341(100 OHM) FROM PIN 7 +57V
V364 R 40K
V364 Vv +420 +97 +420
+235 +107 +235
V384 R 40K 3.5K 3.5K
V398 R 30K | 37K | 70K 97K 97K | 3.5K 24K
V398 \% +174
+322

SAW TOOTH FROM
CATH PIN 8 V2838
SEE FIG 6-8

SAW TOOTH FROM
CATH PIN 7 VIT3
SEE FIG 6-5

I
— EXTERNAL HORIZONTAL AMPLIFIER —|

HORIZONTAL DISPLAY — — — — 7
FOR ADDITIONAL SWITCH T HOF
DETAILS SEE TIME BASE 2F 3R P
GEN A DIAG. DELAY I I |

PICK OFF DIAG  FIG 6—5 | |

| |
R300 | | |
47 V314 A —
HoRZ 172 6DJ8 |
INPUT o o |
o o |
c3oic ° °
7-45 O~ XI0 —0 1
o— Xl —o R314 ‘L |
15K |
C30IE variasLe /| R3IS |
330 10— 33K |
R317 < }
X 100K V3148 |
| o ext Horiz/ 172 6DJ8 |
c3o0l DC BAL |
Te 1

R324
27K
-
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t
!
| HORIZONTAL
! — —— 17— — — DISPLAY — —_—— —_——
i 2R IF&R SW347A aF R
| |
SAW TOOTH FROM ! INVPB%EAQEI -
CATH PIN 8 V2838 ‘ -0
SEE FIG 6-8 T | R34 6 1/26DJ8 | T 6:005 NORM/MAG
! 45-25 100 | =
SAW TOOTH FROM : |
CATH PIN 7 VIT3 ,
SEE FIG 6-5 47 | R364
| R340 5K
22K | o
N = = o
‘ VERNIER | o L301
R332 | R336 | 32 \ & DEFLECTION
R333 s48M 12 1M L S DRIVER CF.  3ouTPUT 396 PLATE
1538 2 S R338 | 7 I V3438 470K
- S $ 200K m , N\ 1/2 6DJ8 AMPL S
I / c336 | R345¢ | o0 | Res 3 R361 ?
<
omdowy | 0% T ook | T Ly 7
POSITION | 5 4
| I I R353 .
100K
| SR . - R R350 R397 @ 3%9_72
| MAGN IFIER 270 Jng 820K
V314 A | L
- €396 ——
1/2 6DJ8 | ' | 4
€390 C375 R375 0.005
| 2707 9-180 ¢ 2.5K R377
2.4K R398 B398
820K
313 TIME BASE B RaT6 L NE-2
33K 'B' INTENSIFIED BY 'A' 2.2K e
M— 'A' DELAYED BY B OUTPUT AMPL
TIME-BASE A
o R380 3
A'SINGLE SWEEP 100 R38 R39I 8 v384 OUTPUT C.F
| X10 o a7 2 47 7 6DJ8 o
I8 EXT U xi o 4 - —W— - V398A
315 Cc380 | 2 R386 172 6DJ8
3K 6.25UF/_-E IOQ >
W — =
B386 3 R399 g
EE— a4 L302 NE-2 470K
IMH RIGHT HAND
& DEFLECTION
R387 PLATE
V3i14B =E:a53.?4 i
1/2 6DJ8 3 o
‘ 39K L +350v
R324 J — — +100V
7K
i ) & & +225V
— —— —— g ~150V
| +500V
+100V
DECOUPLED)

Figure 6-6. Horizontal Amplifier, Schematic Diagram
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Section VI

RIZONTAL
DISPLAY — —— —_— W
SW347A 1 3 R357 =
4F 4R q358 22K
INPUT CF | S 25K
vagss | 5005 NORM/MAG
330 | 34 I/ZGDJBI 'Q; : Recs’ Aoy
‘ | R364
22K | ° 15K
VERNIER g L301
EEY
LEFT HAND
se | \ 3-\va \ & DEFLECTION
M SRass l 2 | D\F;:l*,\:t%% C.F. JouTpuT R390 PLATE
> K
T1 200K | » » I\ 1/2 6DJ8 AMPL
R345 o——on—o0 R351 R361
T | look$ | Rsas r3aa | | 100 3 a7
= i | 50K 909K | €333
| I | R353 .
| 5R 5R 100K
—— sx ——4 R350 R397 B397
| [ MAGNIFIER 270 MAG R373 820K NE-2
| GAIN 2.2K
| ! = €396 —L—
| €390 c375 R375 0.005
g7or‘|\ 9-180 2 2.5k R377
7 2 .4K R398 B398
QSE'AB' 2327€ o 820K NE-2
Y )
BY B . OUTPUT AMPL -
ASE A -
SWEEP 3
100 R38I R39I 8 V384
- Jxi0 o a7 3 7 LS OUTPUT C.F
0 S _ A —— e V398A
€380 R386 | 1/26DJ8
6.25UF | 6 oo,
B386 R399
L302 NE-2 470K
IMH RIGHT HAND
o + DEFLECTION
R PLATE
& R384
$ 15K 39K
R388
39K L +350V
_ 4 i = +100V
& +225V
2 %- —150V
+500V
+100V
DECOUPLED)
Figure 6-6. Horizontal Amplifier, Schematic Diagram
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Section VI

TRIGGER INPUT ?——

FROM TRIG PICK-

-
| +100V  +
|
| R74
47
|
|
|
|

c74
| 005l
looos :_[oooe.|

225V
R76
47

L +l0OV_ 4225V

3F
|
|
|
|
|
DECOUPLING NETWORKS l
|
|
|
|
|
I
|
|
|

OFF.(SEE FIG.6-2)

INT. TRIGGER
DC LEVEL
ADJ.

sweoB
r——- -TRIGGERING MODE— —

TRIGGER
INPUT
AMPLlFIE\F}

4R

e

TRIGGER
MULTIVIBRATOR

R88
270K
+225V DECOUPLED

——— TRIGGER PULSE TO SWEEP

TRIGGERING S R68

GATING MULTIVIBRATOR
V235A THRU STABILITY CF V233A
(SEE FIG.6-8)

—— |50V

+100V
L———+100V DECOUPLED

—— 6.3 VAC

NOTES!
I. CAPACITANCE WHOLE NUMBERS UUF,
DECIMAL VALUES UF

2. ALL RESISTANCE IN OHMS
UNLESS MARKED OTHERWISE.

'R IF SW60A 2F 2R LEVEL ¢ 22K
— L — TRIGGER SLOPE——+ — — =
CONDITIONS:

I. TRIGGERING LEVEL

— UPPER VOLTAGE CCW
LOWER VOLTAGE CW

2.SEE PARAGRAPH 5-16

3. SWE6OA AND Sw60B SHOWN IN
FULL CLOCKWISE POSITION.

PIN
TUBE |[VOR R [ NO. | 2 3 4 5 6 7 8 9
V74 R 33K 33K 33K
V74 v +3.2 +200
+10.3 +75
V74 \Y JUNCTION SW60 AND R73 (100 OHM) FROM PIN 7 -8.2V
+8.2V
Vo5 v 210 220 200
217 215 123
V95 Vv JUNCTION R75 (33K OHM) AND R83 (/00 OHM) FROM PIN 2 +$g(i)/v
+
V95 \ JUNCTION C87 (22UUF) AND R9I (100 OHM) FROM PIN 7 +13V
, + 19V

Figure 6-7. Sweep Generator B Trigger, Schematic Diagram
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2.STABILITY CONTROL —CCW BUT NOT PRESET (SWEEP
DISABLED) UPPER VOLTAGES

CW(SWEEP FREE RUNS)
LOWER VOLTAGES
2. SEE PARAGRAPH 5-16

PIN
TUBE|VOR R| NO. | 2 3 4 5 6 7 8 9
V233 R 13.5K| 20K 42
V233 \ -70 -55
-50 -73
V235 R 9.5K [ 22K | 16K 4.2K| IOK | 40K | 40K
V235 \Y -39 +56 '
-45 +27
V245 R 9.5K | 20K [ 9.5K | 4K 9.5K | 40K | 40K
V245 V -2
2.3
V2ael R 160K 260K
vael \Y -1.7
-1.8
V283 R 16K | IM I.6M | 30K
v283 \Y -0.4
+22
V283 \Y JUNCTION R268 (I00K OHM) AND R27! (100 OHM)
FROM PIN 7

-13V
+I10V

UNBLANKING C.F.
——= V293A
1726048
TO HORIZONTAL DISPLAY
o = SWITCH SW342A,3R
R296
100K
R216
§ 3ok
le— SWEEP GATING MULTIVIBRATOR
R233
5.6K  C234
\| !0
+100V R234 /! R237
5K 100 73
FROM < @—A———--
Fie. 6-7 R235 V2358
270K ¢ I/26DJ8 8,9
c22l \L 1/212AT7
47 8221 || STABILITYCH o Lads TG
-~ V233B e CAPACITOR ™
——- |/26DJ8 V265
R243 IN628
30K | ’| |
V245A |
8 |/26U8 1/726U8 R219 |
R244 ALTERNATE— TRACE SYNC PULSES ggi |
15K TO HORIZONTAL DISPLAY |
SW 301-4R /
T —* 3Fé:€
- OFF CIRCUIT ———=| ;
le—HoLD-0 w260 )
SW210 STABILITY SEE TIMING i _ *
SWITCH DETAILS \El_'__l IF&R — TIME/CM |
PRESET = [ |
c2gof | / | |
\ AH(ZLD-—OFF V283A :
¢ CAPACITOR I/26DJ8
PRESET ~L |
be STABILITY T RW'ZE
AC | V233A |
R2li = 1/26DJ8
AUTO
5 100K ro81
® = SW60B a7M
2 —— — — TRIGGERING MODE gzl}:
2




T, O. 33A1-13—97—1 Section VI
= + 225V
UNBLANKING C.F. (DECOUPLED)
——= V293A
1/726DJ8
TO HORIZONTAL DISPLAY
\ & & SWITCH SW342A, 3R le——— MILLER RUNUP CIRCUIT ————=|
R296 , — +500V
00K
R216 +350V
? 39K - RUNUP CF
. SWEEP GATING MULTIVIBRATOR V283P
1726DJ8
R233
5.6K clagA
}i V2528
+100V R%a“ R237 1/7212AT7
FROM & t-—'vv\;—'oo Ly
FIG. 6-7 R235 V2358 _ =
con, i 270K ¢ 1/126DJ8 8,9 xélszzth7 & TO SW
STABILITY CH L249 F‘__%""‘].. 347A,2F
o v V2338 R24| 4.75MH TIMING T T——————1 SEE TIMING FIG6-5
2 1/26DJ8 V235A 33K CAPACITOR ce0 | SWITCH DETAILS SW e
i| veepus L V265 | s 3474
- o/ R243 IN628 N 2 1G6-6
A 2= 30K 100 e LY +100V
R232 V245A V245B ===
100 3 8 |/26U8 1/26U8 | =
R230 paa ALTERNATE— TRACE SYNC PULSE§ R 260 | V28! L
22K TO HORIZONTAL DISPLAY 12 AU6
15K SW 301-4R / ] MILLER
— = RUNUP TUBE
¢ —6- 7 < + 100V
|e— HOLD - OFF CIRCUIT ———= SW260 sFaR TIMING § R274 (DECOUPLED)
RE I
SW210 STABILITY SEE TIMING _—— T e 4FBR SISTOR
SWITCH DETAILS IF&R — TIME/
PRESET = |
c280 / l + 100V o
HOLD—OFF V283A
CAPACITOR | LENGTH R277
PRESET 1/726DJ8 \
STABILITY _ 5 AAAA SELECTED TO
DC 3 R282 R27S CENTER SWP
ac | ve3za L\7 vw—l LENGTH
| SW60B 8 'K Resl
: 47M
aF : R279
B — TRIGGERING MODE R2I7 \5K
22K
— — |50V
NOTES!
I. CAPACITANCE WHOLE NUMBERS UUF, 3 SW60B SHOWN IN FULL
DECIMAL VALUES UF. CLOCKWISE POSITION.
2. ALL RESISTANCE IN OHMS UNLESS 4 FOR 100V AND 225V DECOUPLING
MARKED OTHERWISE. NETWORKS SEE FIG 6-7
SWEEP GENERATOR B TRIGGER

Figure 6-8.

Sweep Generator B, Schematic Diagram
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TO CATH. PIN 3,V283A

SWEEP GENERATOR B TIMING SWITCH

TO CATH.PIN 8,v283B

TO GRID, PIN | ,V26I

HOLD - OFF CF RUNUP CF MILLER RUNUP TUBE
FIG. 6-8 FIG.6-8 FIG.6-8
3
R | S Y SR
IR | | IF &R | 2F &R 3FaR | larar SW 260
| I | | | TIME / CM
I [ ' | |
| [ { [ :
I 0.:0 5 °l|.° LL—I—.C )} J‘)‘.J._r;l N e W A lhc
ey | o——% (260G ¢——o0 o— R260F
0.505 SEC 10.1M
Y o— L — g g o
Gy o—0 [ — T ] b d [
| . o——9 o ¢——0 50 ] O] R260E
L ——) L — o——¢ C260F —0 20 o 6.06M
: 0.0505
———0 o——@ (280D o —— ——0 10 o
c280E L Core ..__>l__4
0.047 @0 O . O [ ] 5 [
l &—o 0___»._%|._ o——b C260E Lo 2 MILLISEC o—g R260D
= 000505
Oy O————y B o —) R o | o 4.04M
c280C .,___9'__1
L —] o——o 00047 O L———o .5 o-
o [ o——¢ C$6260D e o .2 O—@
460
1 c2808 S °
[ O 470 50 ] o
$—o0 o—u—-—)|-—4b 20 o
o—— 10 o—
C280A
o S— 292 5 o R260C
o \ ) L SEC ol 1.OIM
2 -
R280 .
W 1.2M R260B
6 K
C260A 60
3-12
R260A
404K
& » 10 POWER SUPPLY
HOLD OFF TIMING TIMING =150V

| CAPACITORS

—

f—

APACITORS

]

I,.___

RESISTORS I

TO CATH.,PIN 8 VI83A

HOLD-OFF CF FIG.6-5

IF &R

F—————————— ==

ci8l
a7 T
o—9
CI80E
[ a——— 0.1
A}
o A
Cci80D
- IO.I s
o—C
o———)—1
c180C
0.022
O clieoB
0.0022
Ol
o . )} ©
cl180A
220
R180B
4.7M
Oo— € ANN—
[« S
’ RIBOM
470K
o —0 AV 3
HOLD-OFF

-

SW |
TIME,
UNCALIB

RI6O |
I'M (

CAPACITORS
8 RESISTORS

—
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Section VI

E
| 4F a R SW 260
| TIME / CM
|
N
i
Lo
[e2
(o7
e
O
—
(o
(e
Oo—@
o
(o
o—0
©-
(e
o=
O
o R260C
| 1.OIM
R2608
606 K
R260A
404K

R260F
10.1M

R260E
6.06M

R260D
4.04M

» 10 POWER SUPPLY

TIMING
RESISTORS

=150V

TO CATH.,PIN 8 VIB3A
HOLD-OFF CF FIG.6-5

IF &R

F————————— ===

- )+
o— cli808
0.0022
o0——8
o—-u-—% |——o
Ci180A
220

R1808B
o8
47M
o} AN
[ S—
o—
RI8OM
470K
O- ©- ANV ©

SW 160
TIME/ CM

UNCALIBRATED

T

o BI6OW
NE-2

RIBOW
100K

:

RI60T
56K

TO GRID, PIN9,VI6l

HOLD-OFF
‘4— CAPACITORS —o|
8 RESISTORS

TO CATH.,PINS 388 VI73
RUNUP CF
‘FIG.6-5

SEC

MILLISEC

L SEC

NOTE:

CAPACITANCE; WHOLE NUMBERS UUF,

MILLER RUNUP TUBE
FIG.6-5
3F &R AT
RIGOJ
30M
—0
RIGOH
IOM
—0
RIGOG ‘
IOM
()
Q)
—0
o]
e———0
-0
o
&——o0
]
&0
5M
RIGOF [ -0
2M
RIGOE [ 0
|M
RI60OD -0
O
L —o
- RI60C 1
500K
RI160X S—AAA o
10K RI60B
200K
¢ —0
% RI60A
Ris0 15
) AAA °
SWI60Y
o) SWITCH AS SHOWN ONLY
WHEN RI6OY IN CALIBRATED
POSITION ( ROTATED FULL
RIGHT.)
RI6OZ
, 500
TO POWER SUPPLY
~150V -150

l‘__ TIMING ___,I
RESISTORS

DECIMAL VALUES UF

—

APACITORS "l

Figure 6-9. Sweep Generator A and B Time/CM Switch, Schematic Diagram
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T.O. 33A1-13-97-1

Section VI

CAL.

. V885A
1/2 12AU7

CALIBRATOR +100V
MULTIVIBRATOR ! ADJ.
R CALIBRATOR OUTPUT
CATHODE FOLLOWER
+225v
V8858
AA 1/2 12AU7
R883 cAL.
100 —OTEST
PT.
— swero |
2R AMPLITUDE CALIBRATOR
' =
100 CAL.OUT
9.5K 1EJ
o0—4 20
RB86 J
o= 1o 6.375K §
o—9 5 <
13 |vours e £ |
R888 £
o= ! 1.025K 3
°—.5 R889 $
o—¢ 2 610 ¢
o4 RB90 3
o—d 5q 200 {
100
o0—e 10 RB%% s
o— 5 b
od 5 | MiLLIVOLTS Regg $
o—e |
o0—e .5
o—9 .2 | =
o | OFF:
-I150V NOTE: R899 3
I. ALL RESISTANCE IN OHMS UNLESS MARKED OTHERWISE. 0.25 i
2. ALL CAPACITANCE IN UUF UNLESS MARKED OTHERWISE. =
CONDITIONS:
\. AMPLITUDE CALIBRATOR —-ON
2. SEE PARAGRAPH 5-16
PIN
TUBE |[VOR R | NO. I 2 3 4 5 6 7 8
V875 v -169 +17
V885 v +220 |+45 -73 |-147

Figure 6-10. Calibrator, Schematic Diagram
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CONDITIONS:
|. VERTICAL INPUT SIGNAL — NONE
2.TRIGGER INPUT SIGNAL — NONE
3.LINE VOLTAGE - 117 VAC

4. STABILITY (BOTH SWEEPS) —
5. POWER TRANSFORMER (

PAIRS LISTED)

CCW, BUT NOT PRESET.
VOLTAGE MEASURED ACROSS TERMINAL

TERMINALS VOLTAGE (RMS)
20 AND2I 186V
5§ AND 7 Hrv
10 AND 14 15V
8 AND I5 139V
6 AND Il 200V
6.SEE PARAGRAPH 5-6
PIN
TUBE [ VORR NO. ;i 2 3 4 5 6 7 9
V609 R 110K 20K
V609 \ -70
V627 R TK 20K
V634 R 1L4M 920K 7K
vVé34 \ -46 -24.5|-76
vVée37 R 20K
V647 R 20K
VE64 \ -1.5 +220 (+46
Ver? R 1.5M [5.5K [4.1K
Ver7 Vv +345 +176
V694 R 1.33M| 62K
ve94 \ +179 |+46
V724 R 210K 1.35M
V724 \ +42
V737 R 1.5M | 31K | 30K
V737 \ +320
V754 R 180K 970K | 48K
V754 ) +365 +495 (+405
V767 \ +575

6.3 VAC
ELEV.TO
+225V
Fi1G.6-5

@ >

V800 v8i4 vi6l VI93  VI54  VI83 7601 v7ez  Rr7so M
10
712 of)45 5(14 5[14 SEL4 4(15 L SV -
= - = 1= = L 20 B Cc ._I:CTGOA
v3as STRA yise  vi73  vias VI35 VI33 2 [ 4oVF S
BU R 5()a 413 4()5 ()45 5()4 5[4 D R758 ¢ 150K 3
6 —" BU,R =  STRAP = = = = = 16 120K
, 'y 4 : A 2
VI25 VIi4  vea v4a5  VI53 § 9 eav}—mv.ro ars E‘
B +350V 9
a3 3()a s()4 s[4 5()4 $
BULR f]:_ fJ:, l [l p:‘ 27 STELEV.TO 2T 3
N 4 | R785 {:i +225V
T Jeum TO TRIGGER SLOPE SWITCH F oo Lo T RT
> HFIG. 6-
SWEEP GENERATOR A CHASSIS o 22 ELEV.TO R1e° T
E +l00V R73I
V34 V424 V414 V428 V283 V245 V235 V293 V233 VOS5 V74 23 63V | !0
4/]_5 3(14 3 f14 4[15 af)s af)s af)s 4(])s 4f)s 4f)5 4f]s 24 E'.'3E5V(51\-,°
PR o STRAP—F " BUBN—F ) B ) B - i - 25 6.3V TOCRT Rk § 1250 | | reee
veel V252 ' 5 VP02 V732 590K
V445 L— TO TRIGGER SLOPE SWITCH FIG.6-8 Rras
54 SWEEP GENERATOR B CHASSIS 403 504 7 At
4 TO PIN 15 PLUG- .
:,:8753'3 IN CONNECTOR R700
V214  VII94| VII7T4 VIIS4 Vi34 VIII4 VI064 VIO43 Vi223 VI084 V398 V364 | v3sq o 5 5 Lf'\'?-—
N 14 .
8u0 3()a 3f\4 3f\4 3f\4 3f\4 3f\4 3f\4 5f\4 4f\5 4f\9 a5 4[ 5 \s[ )4 BouF
< BUV 6.3V 12
< 6
m ey - 13 6.3V
T o.005 Tsor q
Vi204| VIIB4 VII64 VIl44 Vii24 VII04 V(054 VI033 i = B3k
3(Ya| 3( Y4 3( )4 3( ) 3( )4 3()4 3f )4 THERMAL H
J\ 'f\ f\ .(\ L f\ °f1? cuTouT . 18 &3V,
TK6OI ? = Ress
— OPENS n seic
R780 VI0i4 VIO24 = AT 133°F |
-~ 0.005 — | —
LT\ 150 K a,5()6 as5()6 1 ‘} 1\
BU,GY I3 | INTERCONNECTING
il 14 | SOCKET
c780 - 'L J
0.005 T --
PILOT LIGHT n7vac 88 |
VERTICAL AMPLIFIER CHASSIS 1
B603
GRATICULE LIGHTS _I_Ca
V677 v8ss V875 V724 2 55" ;
87 4,5[]___9 4@__3 Af]__zs 2(8;2' b N
veea | = ¢ SCALE 260! '51
af)3 V647 V637 V627 ome | 0.1 |
BueN = sTRADNG [(L85 3/)2_4,5jj____4,5 860! B—GOZI‘ 80 R;i
STRAP © __E:‘
V684 V694 V624 V634 L
= 94,5 4 )5 ,\
ELEV.TO ‘ I }’ | l= strap | =04 R600 |
+350V 12 I
V737 V754 V767 ‘
- BU6Y 70\8 3N 4,503 |
< BU,BU I T |
|
POWER SUPPLY CHASSIS 8K s0l —




T.O. 33A1-13-97-1 Yew

) Vi6l VI93 VIS4  Vi83 T60i V762A R760
e i = T e
= = = - 4 $ 3K
v343 (STRAP VI45 VI35 VI33 AN > R757 $ SERIES
D R758 t 150K ;» V754 REGULATOR > +500
5 4 6( 14,5 5( )4 5rl4 120K 3 56AU6 (40 L R740 c .
BUR |= sTrAP = = = 8 A [y==¥ 00 T 220K AT
VI25 VIi4 V24  v45  VI53 @;Eé@%&o R759 | E 7 be $ 838k
27K 3 7 AMPLIFIER T2
4(13 3(14 s5()4 5[14 5(14 27 ELEV.TO
BUR | = = = = = R785 g:(‘;wzsv :
¢ i s 3 28 63V
sTRAP | S 100K b N
=5 TO TRIGGER SLOPE SWITCH FIG.6-5 0 ELEV.TO R730
SWEEP GENERATOR A CHASSIS E +loov | R73I $R723 SERIES R734 |, Y737
23 6.3V 10 R727  3.5M REGULATOR 2Lk <3 6080 gR736  SR737
24 V4l4a V428 V283 V245 V235 V293 V233 V95 V74 Fieure T Y o S5k S2K
24 ~ l
4 3()a af)s 4()s af)s a()s af)s a)s 4f)s 4f)s . 1350V }FABG R
:'l" fl' fl \[l Pf P [l P [l PE 25 €.3V_ TOCRT 82k 3 sk | | mres 5 c7i0 _LR7iz g " rIsov
: L R710 ce79c -
y— BU,BN—F ~ 560K n ) 0.0l T 150K - €536k louF T :
; ; " ) Y ) 5 V702 V732 : VWA =
V26l  v2s2 R729 s v724 > " be s R711
TRIGGER SLOPE SWITCH F16.6-8 s 504 N a7 % date L& 0% riem SR rsasy
SWEEP GENERATOR B CHASSIS 0 PIN 15 PLUG - 7 o = —> UNREG,
X T0 CRT
= 5783 IN CONNECTOR
= 0. 10
94| VII7T4 VII54 Vi34 VIII4 VIOe4 VIO43 VI223 VIO84 V398 V364 | V3s4d a B B V6778 V684
Ya Br\lt 3f\4 3f\4 3f\4 3f\4 5p4 4f\5 4f\9 4 s 4f\5 s( )4 1/2 6080 12AX7 srek
12 === SERIES DIFFERENCE
° | REGULATOR AMPLIFIER s aons
=~ C775 —=< C785 13 6.3V : >
T 6.005 T 6.0l feox 3 ce;eo-L :
= - = . R680
04| VII84 VII64 VII44 Vil24 VIIO4 VIOS4 VIO33 I ¢ 0.0l RE82 3 333K
\ THERMAL R688 1N\, 120K c6798
4 3f\4 3f\4 3f\4 34 3f\4 3f\4 5f\4 HERMA 18 6.3V I5M —2fm= = o ur
v 4 < R683
& a3 88 1K < R68I =
o _J DC 3 R689 3 220K
L 22M s R€85 1 )
L c777 N - l 3 82K
| s |
il I
. d 13 | INTERCONNECTING ReTO
<14 : SOCKET T 1 ¢
Ce71 R663 VeT77A
c67
ST Lo T Tsovr S Zeoeol irge  pnen
T = _ RE67 < ]
S SERIES
1 V642 Re40 680K REGULATOR .
- A ro -+ -+ +100V
Fe ] REE8 5 pC €650 R650 L ce79a
PILOT LIGHT H7VAC o8 6 | are 3 | 240) AMPLIFIER 000 T 3 333K T fouF
R669 i
VERTICAL AMPLIFIER CHASSIS L g n R S S Ui 7 350K
B603 = = |
A =
GRATICULE LIGHTS _Lce4o T R647 1
‘ N 1250F 2 750 — |
875 V724 £ 56 I_“o_,_ ) |
g Re
4Z?§_95 Zp_B 4(].3 S 3 14 5ok 3DC 1284 12B4 1
I = SCALE 4 ' AMPLIFIER | SERIES REGULATORS RE23 s Reas NOTES:
SCALE £601° K600 3 1§ - 470K 10
V647 V637 V627 L L4 0.1 4 ‘ . R638 ce28 T S |. CAPACITANCE WHOLE NUMBERS UUF,
5 B6O! aeozl" ! s| oo _L {reze DECIMAL VALUES UF
sTRAPN [ 249 3/)54'5 3@4' JINLLYA) 2 1 L EERY T g2 YO | NP RENCE Rl 2. ALL RESISTANCE IN OHMS UNLESS
g Ii- vesa lrezo cea9 L MARKED OTHERWISE. |
V694 V624 V634 e | L— 7 6AU6 2.7TM > § Rﬁ?‘ _lic[))‘\)/ R6I6 S);:ZO T f
A = Ao - ‘
5 a5 9[ ?4,5 4[ 3 5 ! V609 f 2 (0K |
= STRAP = = R|620 ] [ 4 R639: |R56€5 5651 1 ceas |
[T 68K 2 VOLTAGE T~o0.0l |
V754 V767 REGUL ATOR > R6IT7
3/°\4 4,5(\3 ro0a R636 . Re
— 15K 0.0l T 2 100K
8K sol ‘ : . - > - 50V
POWER SUPPLY CHASSIS

Figure 6-11. Low Voltage Power Supply, Schematic Diagram
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CRT INTENSITY RANGE—\’,?R\\\
P N\
' v , R827
R802 8801 T T d@e@e@ | 33K
390 31 | | JAIOLT L AAA~
NE2S |
|
C802 V822 | R826
“T2X20UF  g5gq2 R824 |
— 2.
3
a T80! o \I
-/l
V862 —=—C83|
CONDITIONS: 0.0l
I. INTENSITY CONTROL - CW
2. SEE PARAGRAPH 5-16
5N E:TO V852
TUBE [VOR R| NO. | | 2 3 4 5 6 7 8 9
V80O | V -63 +77 TO V842
V859 | Vv ACCELERATOR +8650 V CAUTION: CONNECT TEST LEADS WITH SCOPE ‘ TO V832 —
OFF., AFTER MEASURING VOLTAGE TURN :
OFF SCOPE BEFORE REMOVING LEADS _ E:TO veze B
V8148 R8I4 N Red0
: i72 12 AU7 470K Ve R853
6 ADJ. = 2.20M
V8I4A R84
17212 AU7 2.2M 235,;
—/2 ? R842 '
— 47M |
: g5 3= ?
c84l |
I 0.0 3.87‘&3 FOCUS 1
c842 —— |
oo T = R844 R R857 ‘
845 IM |
4T Tlok i
‘ I c895 ' |
> ool {
|
NOTES:
| -CAPACITA!
2-ALL RESIS'

3-SW 347B S
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Section VI

CRT INTENSITY RANGE\"A

+ 100V

e N

+ 325V UNREG.

RINNN

TO v852

TO v842

TO V832

TO v822

S c828
RE28 a0
Cc834
500 - INTENSITY
\|
A

— — HORIZONTAL DISPLAY — — — —

3IR
SW3474

1
3'rR UNBLANKING PULSE

FROM CATH. PIN 3~

vis3B
FIG.6-5

ot

TIME

'‘B' INTENSIFIED BY A’

BASE B

‘A' DELAYED BY 'B'

vel4B
I72 12 AU7

R8i14
470K

V8I4A
I/212 AU7

R840
HV. 2M
ADJ.

R841

2.2M

cs42
0.01

™

uF—}F--d

R842
47™M

c84l R843
0.0l 47M

R844
47M

FROM CATH,PIN8,V293A
FiG.6-8
LEFT DEFL PL

+ 100V
UNBLANKING PULSE

RT DEFL

PL SHIELD

o
TIME BASE 'A’ o)
V859 ' DEFL PL
5BHP2 'l UPPER
A' SINGLE SWEEP o UPPER,
. o
EXT §'|°
A o
gggE'CPALA ‘e ISOLATION
L
SHIELDS / SHIELD
e +350V
£ ‘ GEOM
ADJ
- | , Rae6l
RE862 r -—3——»3 100K
CKT 250K ||
R853
= 2.2M Bl ?—tj--‘ & +225V
R854 12 +500V
2.2M
- o— ASTIGMATISM
R864
R856 <. 5| --C j 50K DUAL-TRACE CHOPPED
2M el o BLANKING PULSE FROM
FOCUS R — PLATE,PIN 6
R857 N caas VI54B  FIG.6-5
R845 ™ i 8
VWV I N ADY pAp 7| EXTERNAL CRT
- ADJ. R848 CATHODE
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NOTES:

| -CAPACITANCE WHOLE NUMBERS UUF, DECIMAL VALUES UF.
2-ALL RESISTANCE IN OHMS UNLESS MARKED OTHERWISE.
3-SW 3478 SHOWN IN FULL COUNTERCLOCKWISE POSITION.
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Figure 6-12. Cathode Ray Tube Circuits, Schematic Diagram
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