TYPE 535 OSCILLOSCOPE

SUGGESTED FACTORY CALIBRATION PROCEDURE

Preset front-panel controls as follows:3*

POWER SWITCH--OFF. Delaying Sweep TRIGGERING LEVEL--O.
Main Sweep TRIGGERING IEVEL~-O. " " STABILITY--CCW.

" T STABILITY--CCW. SIOYE- (toggle) ==+,
TRIGGER SIOPE~-+INT. ATTEN. (toggle)=-=-X1.
TRIGOGERING MODE--AC SLOW. TIME/CM OR DELAY TIME--1 millisec.
TIME/CM--100 uvsec. HORIZONTAL POSITION--IS.
MULTT PLIER=—=X1., VERNIER—-VS o

X MAGNIFIER=-OFF, CALIBRATOR--OFF,
HORIZONTAL DISPLAY--MAIN SWEEP NORMAL. INTENSLTY--CCW,

Preset R6lL to CW. (This is a small screwdriver-slotted potentiometer control
without shaft, situated at right center of top deck.)

Preset DELAY STOP ADJ to about 30 from CCW stop.

The following controls may be left at the settings where they are found--that
is, they do not require presetting: (1) CAL ADJ, and (2) R99M--the latter being a
small screwdriver-slot control mounted on the MULTIPLIER switch brackete.

Preset the remaining fourteen internal screwdriver-slotted controls to MS.

Preset the following capacitors to MS: GC2L0Oj; C25kL; C278; C286.

Carry out the following calibration procedure:

1. To check relay time delay.--With power-test plug-in unit in position, turn
POWER SWLTCH on., Check that the time required for the relay to operate lies
between 15 sec and LS sec.

2. To check low=-voltage power-supply operation,--

a. Give a quick check to each low-voltage supply so as to determine that it is
delivering approximately its correct voltage. This quick check helps to
raveal overloads or other gross irregularities in operation.

b. Set the =150 VOLTS ADJ control for correct output from the «150=volt supply.

c. Determine that the low-voltage supplies regulate between the following lim=
its:

#Front-panel controls are indicated by UNDERLINED CAPITALS. Internal adjustments
are indicated by PLAIN CAPITALS. These abbreviations are used: CW, clockwisej
CCW, counter-clockwise; M5, mid-scale.
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Lower limit~--line volts, 1053 plug-'u set at HI load.
Upper limit-~line volts, 125; plug-in set at IO load,

Regulation should not exceed 2% within these limits. (Usually the reg-
ulation is much smaller than this value.)

de Low-voltage supplies, other than the =150~volt supply, should check within
these tolerances:

+100~-volt supply 100 volts * 2%
+225-v0lt supply 225 volts * 3%
+350~volt supply 350 volts * 3%.
+500~volt supply 500 volts * 3%

. Set the test oscilloscope for 1 millisec/div X5 sweep speed and for 0,01
volts/div. Determine that the power-supply ripple does not exceed

10 mv for -150~, +100= and +225-volt supplies, and
15 mv for +350- and +500-volt supplies.

The predominant ripple frequency should be 120 cps, as evidenced by a dis-
play of approximately six cycles over the graticule of the test oscilloscope,

To set CAL ADJ.--Use 117 line volits. With calibrator turned off, set CAL ADJ
for +100 volts at Pin 3 of V246 (bottom of oscilloscope). To assure sultable
symmetry of the calibrator waveform, this voltage should drop to not more than
55 volts and not less than L5 volts when the calibrator is turned on.

To adjust and check high-voltage supply.--

a. Set =1350-volt output of high-voltage supply to its rated value with HV ADJ
control, (Measure at first left-hand terminal of ceramic strip adjacent to
CRT GEOM ADJ control.)

b. Check regulation of =1350-volt output between these limits:

Lower limit--line volts, 105; plug=-in set at IIT load; INTENSITY ad-
vanced to produce a (defocused) spot or glow,

Upper limit--line volts, 125; plug-in set at 10 load; INTENSITY al CCW,

To check main sweep, delaying sweep and vertical system for operation.--

a. Bring up INTENSITY control slowly from CCW position until a spot or glew 1p-

" pears on screen. Position spot on screen, keeping INTENSITY settin; =t mini-
mum useful point., DBring up STABILITY control from CCW position until sweep

is produced. Adjust FOCUS, INTENSITY and ASTIGHMATISM controls to produce a
trace of suitable sharpness and stability.

b. Rotate CRT so that trace coincides with horizontal graticule line when
properly positioned with VERTICAL POSITION control. Clamp CRT in position,

Recheck trace orientation,

c. Apply 0.2 volts from calibrator to input connector of plug-in unit. With
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TRIGGERING LEVEL and STABILITY controls, obtain a stable trace. Then remove
calibrator signal.
de Set, HORLZONTAL DISPLAY at DELAYING SWELP position, Turn Main Sweep

STABILITY CCOW. Set Delaying Sweep TIME/CM at 1 millisec; set Delaying
Sweep TRLGGERING LEVEL at O. Connect VERT. SIG. OUT to TRIGGER OR EXT.
SWEEP IN. With EXT SWEEP ATTEN., switch at X1 and with SIOPE toggle

switch at +, adjust Delaying oweep STABILITY for stable sweeps Increase
INTENSITY setting if necessary to view iew trace.

e. Using the settings of Part d above, set the Main Sweep TIME[CM control at
100 usec and bring the Main Sweep STABIIITY control CW to check that a
portion of the sweep is brightened (during Main Sweep operation).

fo Check oscilloscope for microphonics.

6. To check for vertical shift with varying line voltage,--The vertical position
of the trace may shift as the power-line voltage is changed. This shift may be
due to either or both of two independent causes: (1) a variation in emission
unbalance with heater temperature of the €CL6 vertical driver tubes, V508 and
V509; or (2) a possible redirection of the electron streams, because of the
magnetic effects of heater current, causing a change in the screen- to plate-~

current ratios in V508 and V509. To check for this vertical shift from either
cause:

With the power-line voltage set at 105 volts, center the trace vertically with
the VERTICAL POSTTION control. Raise the line voltage to 125 volts. If any

resulting shift in vertical position of the trace exceeds 0.5 em, V508 or V509
should be changed,

7. To adjust vertical AMPL GAIN,--Use 117 line volts. Again apply 0.2 volts from
calibrator to input of power-test plug-in unit. Set AMPL GAIN control for 2 cm
vertical deflection (peak-tow=peak)s (Thiu is a preliminary adjusiment only.)

8. To adjust CRT GEOM control,--

a, Apply more vertical sipgnal from the calibrator than is needed to cover the

- graticule vertically., Position the display vertically so that the flat tops
of the square waves are off the screen both above and below the graticule.
Turn up the INTENSITY control so that the spot, moving rapidly in the verti-
cal direction, makes a visible trace. Now set the CRT GEOM adjustment so that
the vertical traces near the ends of the graticule are as nearly straight and
vertical as possible,

b. As a further check on the CRT GEOM adjustment, remove the calibrator signal,
~  and position the simple trace first at the uppermost graticule 1line and then
at the lowest lime of the graticule. The trace should lie along the upper

and lower graticule lines without noticeable upward or downward bowing,
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10.

11.

12,

c» Within the limits of a and b above, the adjustment should be that which pro-
duces the least noticeable amount of flare on the screen.

To check for compression in the vertical system.--Apply a calibrator signal which
provides 2 cm vertical deflection when the display is centered vertically. This
deflection should not be reduced by more than 1 mm when the display is raised to
the top of the graticule or lowered to the bottom of the graticule by the VERT-
TCAT, POSITION control.

To check de balance of vertical system,--

a. Remove calibrator signal. Short-circult vertical plates of CRT, and ob-
serve the trace position. With the short-circuit removed, adjust the VERT-
ICAL POSTITION control. for the same position of the trace.

o

Short-circuit Pins 2 and 7 of V606. Change V606 if the resulting vertical
shift in trace position exceeds 0,25 cm. (If at any point in the present
Step 9 it becomes necessary to interchange or replace tubes, redo Part a
after the change.)

¢. Short-circuit Pin 2 of V570 to Pin 2 of V580. Interchange or replace these
tubes 1f the resulting vertical shift in trace position exceeds 1 cm.

d. Short-circuit Pins 2 and 7 of V558, and change V558 if the resulting vert-
ical shift in trace position exceeds 1 cm.

e. Short-circuit Pin 2 (or Pin 9) of V508 to Pin 2 (or Pin 9) of V509, by
operating push-button switch on panel of power-test plug-in unit., Inter-
change or replace these tubes if resulting vertical shift in trace position
exceeds 2 Cm.

To adjust DC SHIFT COMP control,=--

a. Insert 53C plug-in unit into oscilloscope. Set INPUT SELFCTOR to DC. Set
OFERATING MODE switch to "A ONLY" or "B ONLY." Position the trace at =3 cm
(that is, 3 cm below the graticule center line),

b. Connect a l.5-volt cell (or an ohmmeter) between GND on the oscilloscope and
the plug~in input connector. Adjust the VOLTS/CM’EBhtrol on the plug-in
unit so that the trace moves to +3 cm. (That is, make the settings such
that the trace is at =3 cm when the cell is disconnected, but rises to +3 em
when the cell is connected,)

c. Note the position of the trace immediately upon connecting the cell. Leaving
the cell connected for several seconds, observe whether or not the trace
slowly drifts 1 or 2 mm up or down, If it does, adjust DC SHIFT COMP con~
trol so that the drift occurring when the cell is connected is a minimum,

To recheck vertical AMPL GAIN adjustment, and to check the calibrator atteniator.--

2. Reinsert power-test plug-in unit. Set AMPL GAIN control so that 0.2 volts
from the calibrator produces a vertical deflection of 2 cme

b. Replace the power-test plug-in unit with the 53C plug-in. Set INPUT SE=-

LECTOR at DC. Set VOLTS/CM control at 0,05 and feed in 100 millivolts
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from the calibrator, Be sure that the red VARIABLE knob on the VOLTS/CM
control is CW. A deflection of 2 cm should be obtained. Other positions
of the calibrator should be checked similarlye The results should be those

tabulated:
Calibrator
VOLTS/CM setting attenuator
on plug-in _setting Deflection
0.05 100 mv 2 ¢m
0,05 042 volt h
Bl 0.5 5
062 1 5
0-5 2 ll
1 5 5
2 10 S
5 20 h
10 50 5
20 ‘ 100 5

13, To set TRIGGERING IEVEL controls to physical cenpgz.-—(For this adjustment, the
TRIGGERING MODE control should NOT be set to KGAUTO.)

8. Connect a voltmeter from the junction of R16 and R17 to chassis, (R16 1is
connected to center arm of Main Sweep TRIGGERING IEVEL control.) Set Main
Sweep TRIGGERING IEVEL so that zero deflection is obtained even on the 3=volt
range of the voltmeter.

b. Loosen the Main Sweep TRIGGERING LEVEL knob on its shaft. Turn the knob
on its shaft so that its index points to "O" on the panel, and tighten the
knob. Recheck that a voltmeter reading of zero is o tained when the knob

index is at "O."

¢. Now move the voltmeter ungrounded connection to the junction of R107 and
R108, (R107 is connected to center arm of Delaying Sweep TRIGGERING LEVEL
control,) Set Delaying Sweep TRIGGERING IEVEL control so that zero deflect=
ion is obtained even on the 3=-volt range of the meters

d. Loosen the Delaying Sweep TRIGGERING IEVEL knob on its shaft. Turn the knob

on its shaft so that its index points to "O" on the panel, and tighten the
knob. Recheck that a voltmeter reading of zero is obtained when the knob
index is at "0."

1L, To adjust TRIGGERING IEVEL CENTERTNG.--Settings:

Main Sweep TRIGGERING LEVEL--O. TIME/CM-~1 millisec.
TRIGGER SLOPE--+INT, TX MAGNIFIER--OFF,
TRIGGERING MODE--AC SLOW, HORIZONTAL DISPLAY--MATIN SWEEP NORMAL.

a., Display calibrator signals Set calibrator output and the VOLIS/CM switch
for 3 or Ui mm of vertical deflection. Set Main Sweep STABILITY control
and the TRIGGERING IEVEIL CGENTERING control so that a stable display is
obtained. Then make further adjustments of TRIGGERING LEVEL CENTERING

so that the sweep triggers equally well on +INT and-INT settings of the
TRIGGER SLOPE switch.
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Check the polarity of the TRIGGER SIOPE switch on +INT and ~INT
positions. The leading edge at the left end of the graticule

should be a rising edge when the switch is in the +INT position, and
it should be a falling edge when the switch is in the =INT position,

¢. Connect VERT. SIG. OUT to TRIGGER IN. In a manner similar to that
of Part b of this step, check the polarity of the TRIGGER SLOPE switch
on +EXT and ~EXT positions. Leading edge at left end of graticule
should be a rising edge when the switch is in the +EXT position, and
vice versa.

15. To adjust TRIGGER SENSITIVITY control.--Settings of the oscilloscope being

calibrated:
Main Sweep TRIGGERING LEVEL--O. TIME/CM~-100 usec.
Main Sweep STABLLLTY--CCW, BX MAGNTFIER--OFF,
TRIGGER SIOPE--+LINE. MILTIPLTER--X1.
TRIGGERING MODE--AC STOW. INTENSITY =~ COWa

HORIZ. DISPLAY=--MAIN SWERP NORMAL.

Settings of test oscilloscope:

TRIGGER SELECTOR~-+LINE., 65X MAGNIFIER--ON,
TLMS /DIVISION==1 millisec. VOLTS /DIVISION=-~1 (4C).
MULTT PLIER=--X1 MTTLTT PLIER ==L

Connect 2X probe of test oscilloscope to Pin 1 of V20 (or to lead from that

pin to the TRIGGERING MODE switch). With TRIGGER SENSTTIVITY turned CW, the
waveform of Fiv. 1 should be seen on the test oscilloscope. (Figure may be

inverted. If so, switch to =LINE triggering on test oscilloscope.)

A

Fla.

The TRIGCER SENSITIVITY control should now be gradually turned COW until the
self-oscillation indicated at A just dies out., The result is a display shown
in the solid line of Fig. 2. The TRIGGER SENSITIVITY control should be turned
further in the CCW direction until the peak B drops to a point C (dotted line,
Fig, 2) which has a height above D equal Lo one-half its original height.

After this adjustment, it is often possii:le to return to Step 1L, and by
slichtly readjusting the TRIGGERING T.LVIET, CENTERING control, to obtain
triggering on both the +INT and ~INT positions with deflections appreciably
smaller than the 3 to L mm used initially.
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16. To set INT TRIC DC LIVEL.--Display calibrator waveform at about 2 cm deflection,
keeping the display centered vertically on the graticule horizontal centerline.
Use these settings:

Main Sweep TRIGGEAING LEVIL--O. TRIGHERING MODE--DC .
TRIGGER SLOUE~-+INT, TT/CH--10 nsec.
EX WAGHIFIRA~OFF AT PLLER-~X 1,

HORLZ . DISPLAY-=MATN SWEEFP NORMAL.

Adjuet the Main Sweep STABILITY control and the INT TRIG DC LEVEL control for
a stable trace. With correct adjustment of INT TRIG DC LEVEL control, the
sweep will trigrer equally well on +INT and -INT slope settings, with a glven
setting of the Main Sweep STABILITY control. Also, the leading edpes ol the
displays obtained with +INT and with -INT slope settings should be symmetrical
with each other about the horizontal center line of the graticule.

17. To check AG AUTO opcrabtion.--Sebbinps:

Main Sweep TRINGERING LEVEL--O. TIME/CM-100 usec.
biain S ARTLLT——COW. M LTI FLIER==X1.,
LT LX MAGN LM [ER=~OFF o

HURIZ, UTSPLAY--MATN SWEEP NORMAL.
Use no sipnal input. Operation of the AC AUIO mode is indicated if, upon
advancing the Main Sweep STABILLTY control slowly CW, you obtain a trace~-and
if further advance of this control results abruntly in a brightening of the
trace. (The first trace resnlts from triprering of the sweep by the trigger-
shaper miltivibrator operating in a free-running manner at about 50 cpse The
brightening occurs when the sweep=generating cirecuits themselves become free-
running at advanced Main Sweep STABILITY settings. )

18. To adjust EXT SWP AMPL DC BAL.--Ground EXTERNATL SWERP TN. Set:

HORIZONTAT, DISPLAY=~EXT SWF. FXT1~§HEQl;ﬂiIﬂﬂlwfhﬂghl-dcw.
EX_JAGH LT~ TN, (Tonla) =KL,
Main Sweep STABLLI'TY «-L0W, Delayine Sweep STABLLITY--COW,

Positlon "the 5pot on THs screen by means of the HUNLZONTAL TOSITION control.

Adiust EXT SWP AMEL DC BAL control so that the spot remains stationary on
the sereen as FEXTERNAL SWEREP ATTENUATOR knob is turned back and forth

throughout its range.

19. To set C2L0 and C25h.-~Settings:

BX MAGNTFTER==ON,

TRLGHITNG LEVEL--O, T, (hopnle) oL,
m@[ﬁ@ﬁ“ [OFPE==+uXT, BXT, OWF. ATT-N=-CW,

T /OF =<1 millisec.
HTGET P IER-- XL,
VOT 1570 Heune 1 0
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20,

21,

a. Connect l-kc output from Type 105% to TRIGCER OR EXT. SWEEP IN. Connect
Sync Output of Type 105 to TRIGGER INFUT. Connect SAWTUOTH MAIN -SWEEP
to input of plug-in preamplifier. Adjust STABILITY of Main Sweep for a
stable square-wave display which is displayed vertlcally rather than
horizontally on the screen. Set Output Amplitude of Type 105 for about
i ecm of horizontal deflection. Adjust C2L0 (at right rear of top deck)
for best square-wave reproduction.

{o

Next turn the 5X MAGNIFIER off, and increase the Output Amplitude from

the Type 105 for a horizontal deflection of about 2 cms Adjust C25h
(near C2L0) for best square~wave Iresponse,

To check SIOPE switch for correct polarity.--Using same settings as for Step
19, check that (+) position of SLOPE toggle switeh provides a display at the
right-hand side of the screen, while the (~) position moves the display to
the left-hand side.

To adjust C110, C101l, Cl00.--This operation is performed to adjust the
horizontal-amplifier input capacitance to the standardized value.

2. Use the same settings as for Step 19, with 5X MAGNIFIER on. Temporarily
remove the 52-ohm terminating resistor from the Type 105 Output connector.
Connect cable directly to Output of Type 105. Temporarily replace L pad
at oscilloscope end of cable with L.5X Input Capacitance Standardizer. Set

Output Amplitude control of Type 105 for about 5 em of horizontal deflection.

With fingers, adjust €110 (behind ATTEN, toggle switch) for best square-
wave reproduction. (This adjustment will no longer be correct when the
fingers are removed; cabinet capacitance will later restore the waveform. )
Operate SLOFE switch up and down rather fast during the adjustment of C110
to produce a display which "alternates" to right and left sides of screens
this permits a better appraisal of the sauare wave. Consider only that
portion of the waves extending vertically along the middle of the "alter-

nating" display.

b. Switch ATTEN. toggle switch to X10. Repeat Part a of this step, but
this time : adJuqb with the fingers C100 (which affects the "slope" of the
square wave) and G101 (which affects the "spike"), €100 and C10l interact.

Now reinsert the standard terminations on the cable from the Type 105 for
future use.

To adjust delay line and set vertical amplifier coilg.--

a, Insert special "high-frequency" plug-in unit, identified by its plastic
chassis %%

AL

% Unless otherwise indicated in these procedures, the Type 105 is terminated in a
52-ohm terminating resistor and is connected to its load through a 52-ohm cable

having a 5:1 (14-db) 52-ohm L pad at the load end,

% There is a possibility, at the time these procedures are prepared, that the 53/5LK
plug-in unit may later be specified for this step, rather than the special high-
frequency unit mentioned above,
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be Check that the video leads from the preamplifier plug are clear of each
other and of other wires., Similarly for the video leads to the delay~line
input, Use spudger, if necessary, to dress the cabled leads back under
the preamplifier plug and away from the video circultse

c. Make sure that R570 and R580 (in vertical output amplifier) are dressed
well away from the CRT shield and other objectsa

d. Preset L570 and 1580 (in vertical output amplifier) so that slugs project
about 3/16" below the lowest turns of the coils, as seen when the light
source is placed on the opposite side of the translucent coil form from
the viewer,

e. Preset the delay-line input coils so that the slugs are five turns in
from their outermost position,

f. Settings:

Main Sweep TRIGGERING LEVELw-~O. HORTZONTAT, DTSPLAY--MATN SWEEP NORMAL.
TRIGGER SLOPR--+EXTs 5X MAGNIFIE=-OFF

g. Feed 300-kc to 500-ke output of Type 105 to input of plug-in. Use about
L, em of deflection. Also connect Sync Output of Type 105 to TRIGGER INPUT,
Adjust STABILITY control for stable display.
h. The delay line affects only the first half microsecond of the square wave.
Delay-line "trimmer" capacitors at the bottom of the oscilloscope affect
the early part of the ways; upper capcitors affect later parts of the wave,
The portion of the wave affected by a particular capcitor can be identified
by the downward bump occurring when that capacitor is touched with the
metal bit of a screwdriver.

CAUTTON

The capacitors have +200 volts on them. Do not touch them with the fingers.

Adjust the capacitors of the delay line so that "wrinkles" of magnitude
greater than the trace width are absent, and so that the "level" of the
trace is constant across the top of the square wave. Avoid use of the
first powltlve wave trigpered on + slope. (This may have a slight
curvature in these instruments,) Neﬂlfﬁﬁ necative portions of the wave--
the Type 105 provides a wave which is square only on the position portion
of its cycle, Vary the TTMFZGM’qeit ngs and MULTIPLIER settings to obtain

faster sweeps for checking the general level,

(NOTE: A small residual wrinkle called a "termination bump" may sometimes
remain at about the mid-point of the sauare wave. If this is excessive, the
values of the line termination resistors and their associated capacitors
shonld be checked, )

i. When the wrinkles have been eliminated and the general level of the square
wave has been made satisfactory, try small increases in I570 and 1580,
These changes have the effect of raising the level of the early portion of
the wave. The level may be restored to normal by readjusting the first
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23.

2k,

25.

26,

trimmer capacitors. The overall result is a "squaring up" of the leading
edre of the wave. This process should be continued, a half-turn or a turn
of each coil at a time, as far as practicable from the viewpoint of
obtaining a good sguare wave responsSee

Je The delay~-line input coils should now be adjusted for increased inductance.
These affect the leading edge only. Make equal small adjustments on both
coils. Then make any needed compensating adjustments of the first trimmers.
Continue this process as far as needed,

To check bandwidth of vertical. system.--Feed into the plug~in unit connection

a frequency in the lowest-frequency band of the Type 190. A 52-ohm terminating
resistor should be inserted between the output cable attenuator of the Type 190
and the input connector of the oscilloscope. With TIME/CM set at 100 usec, set
the vertical deflection exactly upon some whole number of centimeters--say 3 cm
or | cm. Without disturbing the other settings, increase the output frequency
of the Type 190 until the deflection decreases to a value which is 70% of the
original deflection. The frequency which gives this deflection is the 3-db-down
frequency of the oscilloscope vertical system. Typical values obtained range
from 12,1 mc to 12.3 mc. I the bandwidth is insufficient, recheck items 21b,
2lc, 21i and 21j. -

To check HF SYNC operation.--Supply a 30-mc signal from the Type 190, with
amplitude sufficient to produce L mm of deflection. Use these setbings:

HORTZ. POSITION=-~MATN SWEEP NORMAL.  TIME/CM--0.1 usec.
Main Sweep TRICGERING LEVEL--0, MULTIPLIERww~X1,
TRIGALRING SLOPE~~+TNT. 6X MAGNIFTER--CN,

TRIGGERING MODE--HF SYNC.

A setbing of the Main Sweep STABILITY control should be found at which the
30-mc sine-wave display is stable.

To adjust SWP CAL.--Insert the Type 53C plug~in unit. Settings:

HORTZONTAL DISPLAY--DELAYING SWEEP. — Delaying Sweep TTME/CM--1 millisec.
STOFE (Bogele)=-+a LENGTH--CW,
5X MAGNTFTER--OFF. T

Connect a jumper from VERT. SIG. OUT to TRIGGER OR EXT. SWEEP IN. Display
l-millisec markers from Type 100, and adjust Delaying Sweep STABILITY and
Delay ing Sweep TRIGGERING LEVEL for stable display. Keeping the second
marker precisely beneath the le-cm graticule line with the HORIZONTAL
FOSTTION control, adjust the SWP CAL control so that the tenth marker falls
precisely under the 9-cm graticule line.

To set the Delaying Sweep LENGTH.--Set the Delaying Sweep to free-run at 1
miliisec/cm. Connect the middle (black) wire of the "resistance selector”

to the upper end of the 12-K resistor, K182, in the Delaying Sweep chassis,
Conmnect the right-hand (red) wire to the lower end of R182, Connect the
left-hand (red) wire to the upper end of R180 (15-K), Set the knobs of the
"pesistance selector" to values that make the shortest sweep obtainable with
the LENGTH control 1lie between 3.2 and 3.8 cm, while making the longest sweep
obtainable with the LENGTH control lie between 10.3 and 10,8 cm. Remove the
"posistance selector” cables from the Type 535. Connecl a j-wati carbon
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resistor (R181-B) having the value shown on the left dial of the "resistance
selector" between the upper ends of R182 and R180, Connect a twatt carbon
resistor (R182-B) having the value shown on the right dial of the "resistance
selector" across R182, Recheck the range of sweep lengths obtainable by
operation of the LENGTH control,

27. To time main sweep to delaying sweep.~--Settings:

HORIZONTAL DISPLAY-~MAIN SWEEP NORMAL, 5X MAGNIFIER--OFF.

TRIGGER SLOPE~~+INT, TTME/CM~-1 milliseca
TRIGGRAING MODE--AC SLOW. MULTIPLIER~=X1.,

Display l-millisec markers from Type 180, and adjust STABILITY and TRIGGERING
TEVEL controls for stable display. Keeping the s econd marker precisely beneath
the l-cm graticule line with the HORIZONTAL POSITION control, adjust R99M

(on Main Sweep TIME/CM switch bracket) so that the tenth marker falls precisely
under the 9-cm graticule line.

28, To adjust main SWP LENGTH.--With the same settings as those used in Step 27,
adjust SWP LENGTH control for sweep of 104 cm.

29, To adjust MAG GAIN,=-

e With the same settings as those used in the step just completed, feed in
l-millisec and 100-usec markers from Type 180, Adjust STABILITY and
TRIGGERING LEVEL for a stable displaya.

b. Now turn 5X MAGNIFIER on. With the HORTZONTAT, POSTITION control, set the

sixth l-millisec marker approximately under the vertical center line of
the graticule.

¢, Adjust MAG GAIN and HORIZONTAL POSITION so that 100-usec markers fall
precisely under the l~cm and the 9-cm graticule lines, with two markers
for each cm in the region between these lines. At graticule lines within
the middle 8 em, the markers should align with the graticule lines within
+1% of full scales

30. To adjust SWP/MAG REGIS.--After completing the above step, position the first
marker beneath the graticule center line by means of the HORIZONTAL POSITION

control. Then turn the 5X MAGNIFLER off, and reposition the {irsi marker
beneath the center line by means of the SWP/MAG HEGIS. control.

31, To check main sweep timing, 5 sec/ %o 100 usec/em.--After completing the
step above, and using the same setup, position the second l-millisec marker
(with 5X MAGNIFIRR off) under the l-cm graticule line by means of the
HORTZONTAL POSITION control. Then: :

a. wwiteh TIME/CM to 100 usec, and check that the markers coincide with the
middle 8 ecm of the praticule.

b. Return the TIME/CH switch to 1 millisec. Turn off the 100 usec markers on
the Type 180, and make any necessary readjustment of TRIGGMRING LEVEL for a
stable display. DNow check the timine over the middle 8 cm of the graticule
on the MILTIPLIER X2 (2 markers/cm) and on the MULTIPLIER X5 (5 markers/cm).
Here, also, the bolerance is 2%, (This checks the mulliplier resistors
for the rances from 10 usec/cm to 100 millisec/cm, irclusive,)
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ce With the MULTIPLIER in the 2.5~ position, check that the red variable
multiplier knob provides control of the number of markers per cm over at
least the range from 2.5 to 1. '

d. With the MULTIPLIER in the 5-2 position, check that the red variable
multiplier knob provides contrel of the number of markers per cm over
at least the range from 5 to 2.

e+ Turn the MILTIPLLER knob to the 12-5 position, and set the red variable
multiplier knob CW. Switch to a TIME/CM position of 100 usec. Six markers
should appear, approximately filling the graticule space horizontallye. A%
least 13 markers should appear in the same horizontal distance when the red
variable multiplier knob is turned CCW.

f. Set TIME/CM at 10 millisec and MULTIPLIER at X1. Feed in 10-millisec
markers. OCheck that timing (1 marker/cm) is within tolerance of 2%
over the middle 8 cm of the graticule.

g+ Repart Part f of this step, but use 100~-millisec markers and a TIME/CM
setting of 100 millisec, Tolerance, #2%.

h., Inserting l-sec markers, and using a TIME/CM setting of 1 sec, check timing
on MITITPLIER settings of X1, X2 and X5.  Tolerance, #2%. (On X1 multiplier
position, one marker/em should be observed. On X2, two markers/cm should dw
observed. On X5, five markers/cm should be observed.)

32, To set timing of main sweep. 10 usec/cm to 0.1 usec/cm.-~

ae Preset C278 and C286 to midwrange pogitions.

b. Set TIME/CM at 10 usec with MULTTPLIER X1. Display lO-usec markers for
this purpose. The adjustment is made on C99F (on TIME/CM switch) for
proper timing (1 marker/cm) over the middle 8 cm of the graticule.

Tolerance, *2%.

¢. Repeat Part b of this step, but this time display l-usec markers with a
TIME/CH setting of 1 usec, This time, adjust C99H. Check timing on
MUTTTPLIER X2 and XS positions. (On X1 position, you should observe 1
marker/cm; on X2 position, two markers/cm; on X5 position, five markers/cm. )
Tolerance, 2%,

d. Set TIME/CM at 0.1 usec and MULTIPTIER at X5, Insert l-usec markers.,
Position the first marker off the screen to the left with the HORIZONTAL
POSITION control, and position the second marker under the l-cm graticule
line, Maintaining this position of the second marker with the HORIZONTAL
POSITION control, adjust C99J so that the sixth marker lies under the 9-cm
craticule line (that is, the separation between markers is 2 cm).

e. Set TIME/CM at 0.1 usec and MULTTIPLIER at X1. Feed in 10 mc sine waves
from Tvoe 160, Tou h up C25L and adjust C267 for best linearity and timing
of display, obtaining 1 cycle of the 10-mc sine wave for each centimeter of
graticule length, over the middle 8 cm of the graticule. Settings of G25k
and of C267 interact; C25L serves principally to set the sweep speed while
C267 serves principally as a linearity adjustment.

f. Adjustments d and e interact, They should be repeated as many times as
Necessary. '
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3 Egmggjgﬁgmpﬁ78"ﬂ§gwpgﬁé.——Settings:

L0 TLME/CH==041 usec.
(R RN LT PLL R ~=X1

L) UDE-~AC SLOW. OX MAGHTITIER--ON.
HO: [ DTSFLAY ~-MAIN SWEEP NORMAL.

Connect Trigger Output of Type 180 to TRIGGER INPUT on oscilloscope, setbing
Trigeer Rate Selector of Type 180 at 10kc. Capacitively couple the 50-me
output of the Type 180 to one of the vertical plates of the CRT. (The value
of the coupling cepacitoris not at all critical----a suggested value is 20 uuf.)
Set the STABITITY control for a stable display of the 50-nc sine wave. Make
these adjustments:

a., oot the EEEE;EE of the horizontal position control at mid-scale. Set the
HORTZONTAL POS]

AL POTITION control at about the position of 1100 hours. (slightly
GG Trom mid-scale). Adjust C278 and C286 (keeping them approximately
balanced with respe:t to each othsr) for besl timing and linearity of the
display. There schould ba one cycle of the sine-wave display for each cm

alone the horizontal lencth of the graticule. Tolerance, 2%.

ba Turn the HORIZONTAL FOSLTION and VTl knobs CCW,. GCheck the trace for

timing apa linearity. Lolorance, tose

¢. ‘Turn the HORLZONTAT. JOSLTION knob CW until the left end of the display
becones visible.  Now turn the control a short way CCW until the first

few cycles, which are obviously non-linear, are positionad off the left end
of the screen., Check the trace for linearity and timing. Tolerance, 2%

3he To check the horizontal gain.-wSettings:

HORTZONTAL DISPLAY=~EXT SWREP. SLOPE (togple)=-+.

waLjﬁi I Eﬁf@@. (toggle)~—Xl.
GX MAGN

FTIR——0N .

Feed 0,2 wolt from calibrator to TRIGGER OR EXT, SWEEP TN. Position the
sweep on the sereen with the HORTZONTAL POSITION control. Iength of sweep
should be not less than 1 cm.

Now increase the calibrator output to 2 volts., Adjust EXT. SWEEP ATTEN,
knob for a horizontal deflection of 10 cm. Throw the ATikN. toggle switch
to the X10 position, and turn the calibrator output to 20 volts. The new
horizontal deflection shonld be 10 cm 1 minor division.

35. To set DELAY START ADJ. and DHLQXWQTQP_Apﬂ.--ﬂettinT?:

weep TRIGORRING LEVEL--CY or CCY,
“Sween R 5% MAGN TRIRR--0FF.

b S0 --+LHT, e lavine Sweep TTHE/CH--500 usec.

1in Sweep THE/Cle=10 usec, R .
LT PLLIMR==X1, SLEYP ( L()rrg‘l(:‘)...-'",

oML ANTAL DISFLAY--DELAYING SWEZP. AIT.il (togrle)--Xl.
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a. Advance Delaying Sweep STABILITY to obtain trace., Adjust INTENSITY
for moderate brightness. Observe that a short brightened region Tdue
to Main Sweep unblanking) appears on trace., The brightened portion

should move along the trace when the DELAY-TIME MULTIPLILR is turned.

b. GConnect VERT. SIG. OUT to TRIGGER OR EXT SWEEP IN. Display 500-micro=-

T  sec markers from lype 180. Adjust Delaying Sweep STABILITY and TRIGGERING
LEVEL for stable display. Align display with graticule, using HORIZONTAL
POSTTION control.

¢. Check the registration of the DELAY-TIME MULTIPLIER dial. (Dial should
read 0,0 when knob is rotated CCW until stop is encountered.)

d. Set DELAY-TIME MULTIPLIER at l.0. With DELAY START ADJ. make the left
T  end of brightened portion of the trace coincide with l-cm marker. (The
left end of brightened section of the trace indicates start of main
sweep.) Then, set DELAY~TIME MULTIPLIER at 9.0. With DELAY STOF ADJ.,
make the left end of brightened portion of the trace coincide with the
9-cm marker. These adjustments of DELAY START ADJ. and DELAY STOP ADJ.
interact. They should be repeated so that the final adjustments are as

nearly accurate as possible.

(Some workers prefer, after petting a close initial adjustment as above,
to make final adjustments with the HORTZONTAL DISPLAY switch in the
MAIN SWEEP DELAYED position. Here the coincidence of the marker and the
start of the main sweep is seen directly.)

Adjustment of the DELAY START ADJ. control produces approximately equal

aeffocts at the l-cm and at the 9-cm positions, Adjustment of the DELAY

STOP ADJ producces about one-tenth the elfect at the l-cm position as at

the 9-cm position. Various "tricks," based on these relationships, have
been devised to gel a quick initial. adjust of DELAY START ADJ. and DELAY
STOP ADJ. One of these tricks is as follows:

Observe the error (which we shall call E9) at the 9-cm point., The error
is indicated by the number of minor divisions by which it is necessary

to displace the DELAY-TIME MULTLPLIER from its 9,0-cm reading in order

to make the start of the brightening coinecide with the 9-cm marker,

(A + error is one which puts the brightening too far to the right of the
markers) Next, observe the error at the l-cm point., With the DELAY START
ADJ., correct the l-cm error by an amount

" 10El - E9
1 S

9 minor divisions,.

(Tf C4 is positive, move the brightened section to the left.) Then, with
the DULAY-TIME MULTIPLIER at 9.0, set the DELAY STOP ADJ. so that the
left end of the brightening coincides with the 9-cm marker. Now make any
necessary final adjustments of the DELAY START ADJ. at the l-cm point,
and of the DELAY STOP ADJ, at the 9=-cm point,
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36. To check the Delaying Sweep linearity on the 500-usec/cm range.--After
completing Step 35, check that the left end of the trace brightening
coincides with the 2-cm marker, the 3-cm marker, etc., when the DELAY~
TIME MULTIPLIER is set at the 2.0, the 3.0, etc., positions, for each
major graticule line within the middle 8 cm of graticule length. Maximum
permissible error in this indication is 2 minor divisions on the DELAY-TIME
MULTT PLTER.

37, To check DELAY-~TIME MULTTPLIER indications on ranges from 10 millisec/cm to
200-usec/cm,-~-After completing Step 36, display 100~usec/cm markers from the
Type 180, using the 200-usec/cm position on the Delaying Sweep TIME/CM controls
Observe the displacement in minor divisions of the DELAY-TIME MULTLPLILER dial
from the 1.0 position required to make the left end of the brightened portion
of the trace coincide with the l-cm marker. Next, observe the corresponding
displacment at the 9~cm position. The difference between the displacements
mist not be more than 5 minor divisions.

Carry out this process on all ranges from 10 millisec/em to 200 usec/cms On
each range, use an appropriate marker rate from Type 180, The 500=-usec/cm
range does nob have to be rechecked; it has already been adjusted by means
of the DELAY START ADJ. and DELAY STOP ADJ. On no range is the difference
between the displacements to be greater than 5 minor divisions,

(In each operation in this step, usc settings of the Main Sweep TLME/CM and
MULTTPLLER which will make the length of the brightened region satisfactory

to the person doing the calibration. Also, in each operation, use a marker
period selection on the Type 535 which is suitable for the range being checked
on the Type 535 Delaying Sweep TIME/CM switch.)

Tt is advisable to make, during the above check, a table showing the dis-
placements obtained. This table, which may be discarded after the calibration,
helps to identify which component may be at fault if the S-minor-division
tolerance is not met on any range or ranges. An example of such a table
follows (indicating, in this particular case, satisfactory compliance with
the tolerance requirements).
Range Displacement in minor divisions at
(Delaying Sweep
TTME/CM switch)

_lcm 9 cm

200 usec/em ~1e? 7
500 nsec/em 0 0

1 millisec/cm +2.3 +2,1

2 L =1.3 G B

5 ¥ "O . ,-l "Ot 2

10 i +2.0 1241

38. To adjust C1l90-D and to check the linearity of the DELAY-TIME MUTTTPLIER
indication on the G0-usec/cm range.,--use the same settings as for Step 35,
except that the Main Sweep TIME/CM switch shonld be at 1 usec/cm, and the

Delaying Sweep TIME/CM switch should be at 50 usec/cm,
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a, Same as Part a of Step 35

b. Comnect VERT. SIG. OUT to TRIGGRR OR EXT SWEEP IN. Display 50-usec/cm
T markers from Type 180. Adjust Delaying Sweep STABILITY and TRIGGERING
IEVEL for stable display. Make a preliminary adjustment of C190~D
Tsituated on Delaying Sweep TIME/CM switch), obtaining 1 marker per cm
of graticule length. Align the display with the graticule, using the

HORTZONTAL POSITION control.

¢, Set the DELAY-TIME MUITIPLIER so that the left end of the brightened
portion of the trace coincides with the l-cm marker. Observe the
deviation, in minor divisions, of the dial reading from 1.0,

d. Set the DELAY-TIME MULTIPLTER dial for the same deviation from 9.0 as
that observed from the 1.0 position in Part c. Adjust 0190-D for
coincidence of the left end of the trace brightening and the 9~cm markers

e. The adjustment made in Part d will change the deviation at the l.0-cm
marker., Therefore, Parts ¢ and d must be repeated several times, or
until the same deviations from 1,0 and 9.0 dial readings occur for
coincidence of the left end of the trace brightening with the l-cm or
with the 9~cm marker.

£+ The linearity of the DELAY~TLME MULTTPLISR indications on this range
must now be checked in the manuer of Step 36. Use S0-usec markers.

39. To adjust C190-F and to check the linearity of the DELAY-TIME MULTIPLIGR

indication on the 5-usec/cm ranee,--irocced as in Step 30, except that here
you use the consec/cm range of the Delaying Sweep E&M@A%ﬂ switch, and display
C.usec markers from the Type 180. Use O.Ll-usec/cm speed on Main Sweep. Adjust

C190-I" instead of C190=D,

0. To check Delaying Sweep for operation on the 100-~-usec/cm to 2-usec/cm ranges.=-
Settingss =

Main Sweep TRIGGERING LIVELeselW or CCW,

Main Sweep STABILITY-—CW, 5X MAGNTFTER--OFF .
TRITRR SIOPE-~+INT, LENGTH=-CW,
A e STOPR (togole)==+t.

JONTIL DISPLAY--DELAYTNG SWELP. — XTTEN. (toggle)--X1.

With VERT. SIG, OUT connected to TRIGGER OR FXT, SWEEP IN, display
successively the markers listed below at the Delaying Sweep speeds indicated,
For each display, use Main Sweep speed shown. In each case, observe that

the Delaying Sweep functions so as to produce a trace, and that the brightening

indicative of Main Sweep trigeering by the Delay Pickoff occurs.

Marker Interval Delayines Sweep Main Sweep
from Type 180 TIME/CM TTME/CH
1 usec 2 usec/cm 0.1 usec/em
10 usec 10 usec/cm 1 usec/cm
10 usec 20 usec/cm 1 usec/em
100 usec 100 usec/cm 10 usec/cm
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To check the Delaying Sweep for 50-ke¢ repetition rate.-- Operate the Delaying
Sweep in a f{ree-running manner, with the Delaying Sweep TIME/CM switch at

the 2~usec/cm position and with the TENGTH control set CCW. Connect a test
oscilloscope 10X probe to the right-hand end of 210, Observe the Delaying
Sweep waveform, using a test oscillscope sweep speed of 10 usec/div. Each
cycle of the waveform, including holdoff, should require not more than 2

major divisions on the test oscilloscope screen.

To check waveforms of both sweeps for sufficient holdoff ==

a. After completing Step L1, turn the Delaying Sweep LENGTH control CW. Set

=  the Delaying Sweep for free-running. Connect 10X probe of test oscilloscope
to right hand end of c2L0. Observe waveforms on all sweep speeds obtained
by turning the Delaying Sweep TIME/CM switch. Have test oscilloscope set
for DC input. Holdoff in oach case should be sufficient to prevent any
retrace transients from extending into brace. As a general guide, the
horizontal interval from the end of retrace to beginning of trace usually
has a duration of 5 usec or more, even on fastesl sweepse

b. Settings:
Main Sweep TRIGGERING TEVEL--O. HORLZONTAL DISPLAY-~MAIN SWEEP NORMAL.
Main Sweep STABLLITY--Set for free-run. EEﬁMﬁgﬂlg&gﬁ—-OFF.
TRIGGER SLOPE-=+ThT. HUTITPLIER-—X1.
TRIGOLRING MODE~-AC STOW. Delaying Sweep STABLLITY--CCW.,

Repeat observations of Part a of this step using Main Sweep E}ﬁﬁ/CM switch,

To adjust R6L for proper wavelform at Pin 8, V37-B.--Settings:

HORIZONTAT, DISPLAY--DELAYING SWEEP. Main Sweep TRIGGERING |MVEL--0,
Main Sweep TLML/CM-~100 usec. Delaying Sweep TRIGU:n! i} LEVELw~0.
MUTTTPLILE~-X1e Delaying Sweep STALLL 1 (-CW,

OX MAGN LFTER --OFF . Delaying Sweep TIME/GHM--200 usece

TRTGH T GLOPE-~+TNT. LENGTH--CW.
TRIGG ' TNG MODE~~AC STOW,

Connect 10X probe of test oscilloscope to Pin 8, V37-B, Use the following setlings
of teslt ¢ cilloscope:

TIME/DIVISTON==100 usec. TRIGGER SEIECTOR-~+INT.
MU TPLIFR--X5, RVMPLITUDE=-~1 volt/division.
5X MAGNIFIFR--OFF. MUTTPTIFR--1-10 position.

o e e e b

IMPORTANT: In the following adijusiment, constantly have the Main Sweep
STABILITY conbrol sufficiently clockwise to allow reliable
trigrering--but no further clockwise.
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This waveform should be observed on the test oscilloscope:

K
AN A
2N

3

Adjust R6L so that the height of the peak A is two-thirds that of the
pedestal B.

To check waveforms available on panel terminals.--Observe waveforms as

follows with test oscilloscope:

ae FGATE, MAIN SWBLP.-~This should be a rectangular wave with an amplitude of

T8 to 35 volts. It should be observed with the Main Sweep free-running.

b QAWTOOTH, MATN SWEEP.--This sawtooth wave should have an amplitude of
139 %o 165 volts, Lt chould be observed with the Main Sweep free-running.

c. DEL'D TRIG. FDOM MATN OR DEL'G SWELP.--Settings on oscilloscope being
tested:

HORTZONTAL DISPLAY--DELAYING SWkkP. — Main Sweep TIME/CM--10 usec.

Main Sweep TRIGOERING LEVEL--O. Delayine Sweep TRIGGERTNG LEVEL--O,
7 n Sweep STABILITY--CW. Delaying Sweep STABILITY~-CW,
THIGOER SLOPRwmtINT Delayine Sweep TIME/CM==10 usec,

T RTGORRTNG [v(m_-nc STOW. o

Using a 2X probe, observe on the test oscilloscope, the output from the
DELYD TRIG. FROM MATN OR DEL'G SWEEP connector. Use these settings for
the test oscilloscope:

RIGGERTNG SELECTOR-~+INT. VOLI'S/DIV--0,1 AC.
/DIV.--10 usec, MUTTT PLTER--X5,
TLATPLIER--X5,

You should observe on the test oscilloscope positive trigeers of 5 to 10

volts amplitude, and negative trigpers of about 0.5 volt amplitude. The

time relationship between the + and - trigrers should be controllable by

means of the DNLAY TIME MILTTPLIER.

d. FCATE, DETLIG SWEREP,~-~This should be a rectnacgular wave with an amplitude
of 13 to 35 volts. It should be ocbserved with the Delaying Sweep free-
TUNNing .

g, VEET, S1G, OUT,~-Tnsert calibrator sienal into plug-in input. Reproduvetion
of the sauare wave should be obtained at VFRT. SIG. OUT. This reproduction
is only aprroximate becavse the bandwidth of the chapnel which feeds this
terminal is restricted to about & mc. The amplitude of the reproduction is

about 2 volts for each centimeter of deflectione.
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fa 043 V 1A, AC.--Using the 2X probe, yon shovld set the test oscilloscope
T ds Lollows:

RTGWUL[NG S[]m0301—~+LINh-
TI | JEJ/D].V . "“1 mllllsec -
WL PLTFR X5,

A wave of approximately simusoidal form and of about 18 volts (9 divisions)
peak-to-peak amplitude should be obssrved.

LS. To check reset of Main Sweep.--Settings:

Main uwper TRLGGHRING TRVET~-04 65X MAGNTFIIR~~OFF.

o

§IOPB——+fNT. Ugggymnr Syfgp TRIGGERING LEVEL==0,
TG Delaying Sweep STASIL11Y--CCW.
TENGTH--CW.

m 1'1 I‘imt..m x; HO er,ONTAL DISPLAY--MATN SWEEP NO [ MAT,.

a. Digplay about 2 em of vertical deflection from calibrator, setting Main
Sueep Stﬂb*lTﬂY ?or stable trace, Observe that EEADY lamp is on. Now
switeh HOF iUDP{L DISPLAY to MATN SwWERP DELAYED positien. The trace should

no longer appear, and the RUADY lamp should be extinguished. I{ now you
operate the HESLT MATN Sl F button, you should observe a single trace

displ=ying the (31\brﬂt01 wavelorm across the screen. The trace should
not recur until the RESET HALN SWLEF button is apain operated. Operate

the button several lerF to asgure thal reliable operation of the sweep
is obtainsd,

io
.

Next, remove the calibrator signal by breskins the connection at the
plig-in INPUT commector. Operate the RESKT MAIN SWERP push button. The
READY light should now plow steadily. “Apply calibrator sisnal by making
a econnection at the plug-in lN;rP comnmector. This should result in a
sinele trace across bhe SFTOOH, isplaying the calibrator signal. The
trace should nct recur, and the }IAD” 1ieht qhoulﬂ now be extinguished.

Repeat this operabion several times to assure consistent operation.

Lo, To cherk neons and scale 11]nm1n|tlon.-—W3th the HORTIZONTAL and VERTTC AL

TTON ontrols, move the bLrace off the screenw-both up and down, and
Tieht and left, Check that %he approvriate neon directional indicators
l1irht up in each cecse, Then bring vn the SCALEL [LLUM. control, and check
that it provides conbrol of the eraticule : scale illumination. See that the
lamps associated with this eirenit are positioned into the subpanel and panel
by the proper amount and are firmly mounted,

L7, To check dual=trace operation,--Feed calibrator sienal into Channel A of 53C
Pire-in unit.  Cheek that the squar--wave display is obtained on "A oMLY
position of the OFFEATIMG 1ODE switch, while a simple trace is cobtainad on
the "B ORLYY nuﬂxLuan. These ‘displays shonld be independently positionable
by means of tho aporopriate VEATICAL «0STTIUl controls. On the "GHOPPEDY
position of the UPERAY lw(LPHH switci, both the squars wave and the simple
trece shonld be secn~——and the vertical position controls ,h011ﬂ arain be
checked, Similarly Zor the WALTHEATL 8%Wh 8" position of the Utk iAVIRG HODE

switche
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L8+ To check CRT cathode input circuit.--Get a stable display of calibrator
sipnal with L- or 5-cm vertical deflection. Remove the jumper connecting
CRT CATHODE to GND, at back of oscilloscope. Connect VERT. STG. OUT to
the CRT CATHODE terminal. TIf the INTENSITY control is not set too high,
a very noticeable decrease in brightness of the top of the square wave,
and a corresponding increase in brightness at the bottom, should occure.
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