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GEMERAL DESCRIFTION

The D53A is a dual=trace split-beam oscilloscope with independent plug-in
vertical amplifiers and @ plug~in timebase. The carhode roy tube cnd pawer supply
circuitry is incorporated in the main frame.

Owing to the high gain of some amplifiers, hum caused by earth currents is
a considerable problem, particularly when hwo amplifiers are in use simultaneously.
To avoid multiple earth paths, these amplifiers have ali earth connections in the
high~gain parts of the circuit brought ta @ common point to which are connected the
outer of the UHF [NPUT socket and the LOW terminal. These are nor connected
directly fo the chassis but via o 100 ohm resistor.

To aveoid hum loops around the oscilloscope, when one ampiifier is being
used, its LOW terminal should be linked to the chassis earth. However, when rwo
amplifiers are in use at high sensitivity and connected to a common signal source,
the LOW termingls of both amplifiers should be linked and one connection made to
chassis earth.

To avoid hum loops berween the source ond the oscilloscope, the link
between LOW and chassis earth should be broken and one earth connection made at
the source, alternatively LOW and chassis earth shoutd be linked and nc earth
connection made at the source.

NOTE  As extensive use is made of semi=conductors and since high voltages cre present

at some parts of the circuit, adjustment tools with insulated shafts and handles
should always be used.

As there is only o high-resistance discharge path for the 7.5kV EHT+ supply, a
high voltage will persist for some time efter switching-off. Care should be taken
that this supply is discharged before attempting work in its neighbourhood.
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D51 TIMEBASE.
TECHNICAL DATA Trigger
Internal = minimum deflection Zmm
VERTICAL DEFLECTION AMPLIFIERS External :,';‘J:":’:p'e':::ce oppron ?-"j’;’:;ﬁm
Summary of characteristics: Useiu L:::f_‘:idth S0Mz - 1MHz
U t -
Approx. 3dB Calibrated internal Trigger level ?‘C'ZS:%S}_'MHZ
bandwidth Risetime sensitivity trigger output ) HF ed - z
Type hertz 10-50% per cm coupling T'":é"sr‘fgv’v a.c. coupied cpprox, 100me
N d.c. - 800k 440ns W0mV - 5V AC FAST 30ps
d.c. - 15M 23ns 100mV - 50V e Sweep generator
B d.c. - 75k 4.7ps ImV  « 5V a.c Sweep speeds in 1-2-5 sequence 22
Calibration accuracy x 5%
5Hz - 100k 3. 5ps 100pV - 50mVY Calibrated speed mange 55 = 500ns/cm
C-2 5Hz - 100k 3. 5ps mV = 500mV Maximum speed range approx. 12.55 - 50ns/cm
d.c. - 800k 440ns 0mY -5V a-¢ Sweep delay ranges
d.c. - 15M 23ns 100mV ~ 50V 0-5ms 500ps approx. - 5ms
0-50ms 5ms approx. - 50ms
G d.c. - 500k 700ns 2my -1V
d.c. - 10M 35ns 0my - 10V a-c- Horizontal amplifier
3d8 bandwidth approx. d.c. = IMHz
Shz - 100k 3-3ks 100pV - S0mVv Deflection sensitivity cpprox. 500mVY - 5V/cm
J 5Hz - 100k 3.5ps TmV - 500mV Maxi inout 50V
doc. = 5M 70ns 10mV - 5V a.e ximum TPy
) Input impedance approx. 1 megohm & 30pF
d.c. - 25M 14ns 100mV ~ 50V
5Hz - 100k 3.5ps 100pY - 50mY
o SHz - 100k 3.5ps ImV - 500mV . CATHODE RAY TUBE
d.c. - 10M ?Sns 10my - 3V ] Standard phosphor 31
d.c. - 25M 4ns 100mV - 50V Display area per beam 6 x 10cm
. . Cverall tube voltage Pk
thbrqr.mn accuracy 1s t 5%. . o External intensity modulation (Z MOD)
Further information may be found in the individual menuals. Signal for perceptible modulation at
average brightness dpprox . 20V
Input time constant approx. 10ms
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FROMNT PANEL QUTPUTS

Calibrator {via plug-in amplifier)

Sweep output, positive-going
Minimum lood

Probe test (a.c. coupled)

POWER REQUIREMENTS

Voltage
frequency
Consumption

PHYSICAL CHARACTERISTICS

Approximate overall dimensions and weight

High Wide Deep
11 1% 204 in
28 29.2 51.5cm

Cooling = convection

Maximum ambient operating temperature

1Wp=p + 2%
0-50V cpprox.
100 kilohms
éVp=p approx.

100-125 & 200-250v
50-400Hz
200VA opprox.

Weight

52 1b
24 kg

400C, 104°F

OPERATING INSTRUCTIONS

The following instructions refer in details to a DSIA fitted with A amplifiers
ond a TD51 timebase. -

External controls and connectars are shown in underlined CAPITALS,
inteme! presets cre shown in CAPITALS only.

FIRST-TIME OPERATION

Before connection to the mains supply, check that the voltage selector link
at the rear of the instrument indicates the local supply voltage and confirm that the
fuse is of the correct rating: 3A for 100-125V and 1.5A for 200-250V.

The following recommendations are intended merely to enable the operator
to familiarise himself with the effect of the majority of the controls. A fuller
description of some confrols is contained in the Additional Information and Facili-
ties section.

Set the controls as follows:

CRT controls

SCALE [LLUMINATION Fully anti-clockwise, power OFF

ASTIGMATISM Both to mid position
BRIGHTINESS Mid position
FOCUS Mid posifion
Timebuse controls
DISPLAY NORMAL, all buttons out
TIME/CM 5m3
VARIABLE Fully clockwise
DELAY COARSE & FINE Any position
X GAIN Fully anti-clockwise
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Timebase controls contd.

X SHIFY Mid position
TRIGGER SELECTORS AC SLOW, Y UPPER +
STABILITY Fully clockwise

TRIG LEVEL Switched to AUTO

Amplifier controls

DC - AC AC
VOLTS/CM 0.5

Y SHIFT & VERNIER Mid position
Y GAIN x1

Link INPUTS and CAL 1Vp-p.
Plug=in to the supply and switch on with SCALE ILLUM/POWER control.

Allow @ minute or so warm=up.-time, then rotate BRIGHTNESS clockwise for traces
of convenient inrensity,

Centre traces by X SHIFT and adjust Y SHIETS for convenient display.
Rotate STABILITY anti-clockwise until a stable display is obtained.
Adjust FOCUS and ASTIGMATISM controls for best definition.

On removal of the CAL to {INPUT links the oscilloscope is in a cendition to
display most simple waveforms with appropriate adjustment of the switched and
varigble VOLTS/CM and TIME/CM controls,

ADDITIONAL INFORMATION and FACILITIES

TRIGGER SOURCE  This selector enables the timebase to be triggered extemally,
intemally from the upper or lower vertical amplifiers or from a signal derived from
the mains supply line. + or - determines whether triggering occurs on the positive
or negative going slope of the triggering waveform.

EXT TRIG This is a convenient setting when exam ining signals from several
points on the same piece of equipment, the same trigger source being suitable for
sach. If delay plug-in Y emplifiers are not available, this setting may be used to
simulate signal delay by feeding EXT TRIG with a prepulse suitably in advance of
the desired signal; this enables the Teading edge of the desired pulse to be viewed
using a non—delay amplifier, despite the delay inherent in the trigger and sweep
cireuits.

¥ UPPER &r Y LOWER These settings are most suitable for the majority of
applications. A fraction of the ouiput of the upper ar lower Y amplifiers is fed to
the trigger cireuit. A display of at least 2mm is required. The trigger output of
some amplifiers is a.c.-coupled, see page 2.

SUPPLY FREGH This is a convenient setting for examining signals at mains
supply frequency or its harmanics.

TRIGGER MODE  This cantrol in effect enables the frequency response of the

Trigger circuit to be varied so as to best suit the chamcteristics of the trigger signal
whether internally or extemally derived.

DC By direct coupling of the trigger source to the trigger circuit, all fre-
quencies from d.c. to the upper limit of the trigger circuit moy be handled in this
position. If d.c. blocking is required ot a lower frequency than is acceptable in
the AC SLOW pasition, a capacitor of larger capacity than 0. 1pF should be inserted
between the signal source and the EXT TRIG terminal with the TRIGGER SOURCE
switch set to EXT TRIG. Internal d.c. friggering can only be obtained from ampli-
fiars with d.c. trigger output coupling, see page 2. With other amplifiers the
trigger coupling time constant in this mode is about 100ms, the same as AC SLOW.

AC SLOW A 0.1pF capacitor is inserted in series with the trigger signal,
providing d.c. blucking with a time constant of about 100ms.  For general use,
AC SLOW will be found the mast convenient setting,

AC FAST A 470pF capacitor is placed in series with the input providing o
high~pass filter and reducing the input time constant to about S0ps; low frequencies
are thus ottenuated. This setting is particularly useful to avoid triggering from un-
wanted low-frequency frigger signal components such as supply frequency ripple.



Telequipment Model D53A Oscilloscope

PAGE 6 OF 23

HF  This mode is suitable far recurrent waveforms from about EMHz up to
25MHz or better. The TRIG LEVEL control is used to synchronise the display with
the input signal.

TV LINE and TV FRAME  These positions enable the trigger circuit to best
respond to the line of frame (field) pulses in a composite TV waveform. The TRIG
LEVEL contro! determines which syne pulse triggers the sweep, The sweep delay
Tacility, used as described later, can progressively retard the starting point of the
sweep with reference to the trigger signal ta allow the examination of individual
line or frame periods. The FRAME setting is also useful when triggering from low
frequency signals when unwanted higher frequency signals are present.,

TRIG-LEVEL  In the AUTO position the sweep is automatically triggered at the
mean level of the input waveform. When switched from AUTO, the TRIG LEVEL
control enables the starting point of the sweep to be selected from any point on the
displayed waveform, With control settings as for first—time operation and with the
calibration signal applied, rotation of TRIG LEVEL will cause the sweep to start ot
various painfs on the positive-going slope of the waveform. If the TRIGGER
SQOURCE switch is set to -, the same will be seen to apply to the negative—going
slope. The TRIG LEVEL control thus acts as an amplitude discriminatar, enabling
small signals To be ignoved and the sweep to be triggered only when the input
voltage reaches a predetermined value. .

Since increase of sweep speed and X GAIN does not offect the starting
point of the sweep but merely expands the trace From this point, it is possible to
examine @ section of the trace in detail by setting TRIG LEVEL so that the sweep is
triggered just in advance of the part to be examined und expanding the trace with
TIME/CM and X GAIN,

TRIG LEVEL is also employed in the HF trigger mode to lock the display to
the input signat,

STABILITY  This control provides three mades of operation for the timebase: free-
running, triggerable and off, When fully clockwise the sweep will run recurrently
with or without a trigger input. I backed-off anti-clockwise to the triggerable
zone, the sweep will run in synchronism with trigger pulses. When more fully anti-
clockwise, the amplitude of pulses fram the trigger circuit is insufficient to initiate
the sweep. The usual setting is in the central triggerble zone.

TIME/CM, VARIABLE and X GAIN  The indicated sweep rates are on ly attained
when VARIABLE is fully clackwise and X GAIN fully anti-clockwise.  Tuming
VARIABLE anfi-clockwise progressively reduces sweep speed by a factor of up to
Gbout 2.5, whereas clockwise rotation of X GAIN expands the sweep and increases
speed by up to about 10 times.

SET SPEED  This control is used to calibrate the sweep speed. This may be readi-
Ty done as follows using-the CAL 1Vpp waveform; accuracy of calibration will
depend on supply line frequency:

With TIME/CM at 10m5 and VARIABLE and X GAIN at CAL, apply the
calibrator wavefarm fo o vertical amplifier input. Adjust other controls for a can-
venient display.

On 50Hz supply, adjust SET SPEED for 1 cycle in 2em.
L] 60Hz n " n [L} 1 3 cyc[es " scm‘
" 400Hz " switch to 1mS and adjust SET SPEED for 2 cycles in Sem.

SINGLE SHOT  The single~shot condition assists in viewing or photographing «
non-repetitive signal or a random event. The use of delay plug=in amplifiers
prevents the loss of pulse leading edges. Either internal or external triggering may
be used. '

To iliustrate single—shot operation, apply the CAL 1Vp-p waveform to one
amplifier and, in tha NORMAL condition, adjust timebase controls for a locked
display, Select SINGLE SHOT butron and depress. RESET; the sweep will run once
each time RESET is pressed. To simulate o random signal, remove the CAL input
and then press RESET; the neon will light to indicate that the timebase is armed.
Reapply CAL and the sweep will run once, the neon being extinguished of the end
of the sweep.

In practice, for preliminary adjustments with buttons at NORMAL, TRIG
LEVEL should be sef to determine the signal ampiitude to fire the sweep and 11IME/
CM set to an appropriate sweep speed.
T A second application of the single~shot facility is to trigger external
apparatus at will with the 0-50V sawtcorh from the SWEEP QUTPUT terminal. With
SINGLE SHOT depressed, tum STABILITY fully clockwise and press RESET; on
relsase of the button, the timebase will run once producing the output sawtooth.

LOCATE Depression of the LOCATE button causes ¢ spot to appedr a few milli-
metres 1o the left of the start of the frace. This facility is of particular use in the
single~shot mede to determine the location of the display.
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SWEEP DELAY The start of the sweep may be delayed, by between about 500ps CIRCUIT DESCRIFTIONS

and 50ms after the triggering signal, by selection of the appropriate DELAY button
and by use of the COARSE & FINE DELAY controls. The 0=5mS button will
produce o delay range between about 500ps ond Sms; while the 0-50mS button will
give a range hetween about 5ms and 50ms.

TDS! TIMEBASE

The sweep should first be triggered: normally using STABILITY and TRIG
LEVEL, the latter set either to AUTO or to select the triggering: fevel. The
required delay range button should then be depressed and STABILITY advonced fully
clockwise; adjustment of the COARSE & FINE controls will then continuously vary
the point of commencement of the sweep. The switched and varichle TIME/CM
controls and X GAIN may then be used to expand the portion of the sweep required
fo be studied in derail.

PROBE TEST A fost-rise positive~going pulse of about 6Vp-p is provided to enable
the input capacitance of a high-impedance probe to be matched to that of the
vertical amplifier. Assuming a 10:1 probe, set amplifier VOLTS/CM switch to
0.2V/cm and TIME/CM to 1m5.  Apply the probe-tip to PROBE TEST and cdjust
the probe trimmer for a square corner on the displayed pulse.

X INPUT With the TIME/CM switch set ot EXT X the timebase- is switched off and
extermal horizontal Jeflection signals may be fed to the X ampiifier via the

X INPUT terminal. Amplifier sensitivity is variable between about 0.5 and
BV/em by use of X GAIN, the 3dB bandwidth being d.c. to 1MHz approximately;
input impedance is in the arder of 1 megohm & 30pF.

SWEEP OUTPUT A d.c.-coupled positive~going sawtooth about 50V in amplitude
T available From this terminal when the timebase is running. STABILITY should be
set fully clockwise in the free-running condition when using the oscilloscope to
drive an extermal circuit. The input resistance of an applied load shouid exceed
100 kilohms to avoid overloading the sweep generator.

Z MOD This rear socket is a.c.~coupled, with a time constant of about 10ms, to
The First grid of the CRT. A positive-going pulse will intensify the trace facilita=-
ting rise-time measurement.

10

TRIGGER - Figure 2.1

GENERAL The trigger selects the source of signals, upper or lower vertical
amplifier, extermal or line, ot differing amplitudes, rise times and polarity, and
produces a pulse of fixed amplitude, rise time and polarity to trigger the sweep
generator.

CIRCUIT DETAILS Switch $101 selects the source of the trigger signals.  In some
vertical amplifiers the trigger signals are applied in push-pull, while in other
amplifiers, external and line soyrces, they are single~ended.

These signals are applied to the appropriate grids of V101, depending on
the setting of 5102 (+ or =), and if the signals are single sided, then one grid of
V101 is earthed.

V101 is a long=tailed pair, with TR101 acting as the tail, and the amplified
output is taken from V1018 anode. The input signals to V101 grids are coupled via
€103 and C104 in the AC SLOW pasition, while in the AC FAST pesition, C105
and C106 are added in series to increase the low frequency cut-off. In the AC
SLOW position the input time constant is about 100ms, while in the AC FAST posi~
tion the time constant is 50ps approximately.

RV111, the TRIG LEVEL control varies the bias of the two halves of VIQI1,
and hence varies the output d.c. level, allowing the triggering paint to be set to
any point on the waveform. On the AUTO position R113 is added to provide the
two valves with similar biasses end hence currents,

The output fram V101 anode is coupled via the emitter follower JRI102 to
the Schmitt trigger circuit TR103, TR104.

In the AUTO position the signal is a.c.=coupled through C113 and in the
absence of a triggering signal the circuit free runs at about 40Hz due to the time
constant C113, R122.  As soon as o trigger signal is applied, the circuit is syn-
chronised and the Schmitt. will trigger from o point near the mean level of the
trigger waveform. This setting may be used for almost all applications involving

11
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repetitive waveforms with approximately equal excursions about the mean level,
and repetition frequencies between 50Hz and 1MHz.

RV124 adjusts the mark to space ratio of the free-running waveform, and
RV 127 the sensitivity of the circuit. When the TRIG LEVEL control [s operated,
then C113 is shorted out and signals are d.c. -coupled from TR102 emitter to TR103
base.

On the HF position R128 is added between the emitters and the circuit
oscillates at a frequency of about TMHz.  The circuit then synchronises to high
frequencies in the ringe from about 1MHz to 25MHz.

in the TV positions of 5102, TR102 is converted into @ sync separater which
strips the picture information from the sync, the emitter of TR102 is switched from
R121 to the junction of C10%, R118 & 119, The signal at the collector of TR102 is
clipped at approximately 0.7V by MR100, differentiated by C107 & R213 to give
positive-going frame pulses of larger amplitude than the line pulses and applied to
the base of TR113. In the TV LINE setting a short time-constant is provided in the
emitter of TR113 by C110 & 111 in series in pamallel with R218. This gives
negative-geing line ond frame pulses of approximately equal amplitude ot the
collector. In the TV FRAME setting, C111 is short-circuited and R218 open-
circuited; the remaining components provide the necessary longer time~-constant
and a single negative~going frame pulse is obtdined at the collector. The output
from the collector is fed through C112 to the base of TR103.

The output of the trigger cireuit at the collectar of TR104 is taken to C121
& 122 in the timebase.

SWEEP GENERATOR and HORIZONTAL AMPLIFIER - Figures 2.2 & 2.3

SWEEP GENERATOR  In the NORMAL position of the push buttons, the output
from the trigger circuit'is differentiated by C122, R145 and the negative going
spike is coupled through MR105 to the base of TR107. This causes the bistable
circuit TR107, TR108 to switch, hence TR108 collector goes negative and the
resulting negative voltage cuts off MR105 and prevents any further trigger pulses
from entering the circuit.

The negative excursion of TR108 collector also causes MR1Q7 to conduct.
This lowers the potential of the junction of MR107, MR108, Hence MR108 open

12

circuits and releases the grid of V103, The positive excursion at TR107 collectar
is omplified by V1020 and coupled via V1025 to the blanking grid of the CRT to
unblenk the rrace.

V103, V104 form a grid-triggered Miller run-up circuit, the timing compo-
nents comprising C277 to C2B4 and R282 to R287. The capacitor is connected
between pin 2 of V103 and pin 3 of V104 and the resistor between pin 2 of V103
and the =98 volt line.

The positive going sawtooth at V103 anedeis coupled tothe cathode follower
grid (V104) via the divider R178, C131 and R181, and a pertion of the cathode
waveform, at the junction of R182, R183 is applied through the diode MR111 to the
base of TR112. At a potential determined by RV172, the bistable circuit formed by
TR111, TR112 will switch., Hence TR112 collector goes negative taking the base
of TR108B with it. This causes the bistable TR107, TR108 to switch over.  Hence
TR108 collectar goes positive and open circuits diode MR107.  Diode MR108 then
conducts and the current through R173 flows into the timing capacitor to start the
flyback. The flyback continues unti! the falling potential at V104a cathode causes
diode MR112 to conduct, so reducing the current through the timing capacitorto zero.

Incoming trigger pulses will not however affect TR107, TR108 bistahle due to
the large negative potential at TRI08 base-which prevents further switching action.

The base of TR112 meanwhile moves negative, as the hold=off capacitor
between tag 34 and earth dischargesthrough R174, R180 until eventuaily the bistable
TR111, TR112 resets. TR112 collecror goes positive taking the base of TR108with it.

This is then the original starting condition, and the next input trigger pulse
will switch the bistable TR107, TR108 and initiate the same sequence of operations.

SWEEP DELAY  When the delay is switched in, diode MR10? is connected to
earth. This prevents the hold=off time constant discharging sufficiently to reset
the bistable TR111, TR112 in the nomal way. Hence after @ forward sweep ond
flyback, the bistable TR111, TR112 is permanentiy switched to prevent any further
action.

The input trigger pulse is also connected via C121 MR104 to the flip-flop
TR105, TR10&.

In the absence of a signal TR105 is conducting, its base potential being
determined by MR101.

13



Telequipment Model D53A Oscilloscope

PAGE 9 OF 23

A negative trigger pulse causes regenerative action to start. TR104
collector goes negative and biasses off MR104, so preventing further trigger pulses
entering the circuit. The diode MR102Z is in series with the base emitter diode and
protects it from excessive reverse bias due to the large negative signal coupled from
TR106 collector.

The time constant C120 or C119 and R137 then charges until eventually the
circuit will switch back. When the circuit resets, the negative edge at TR105
collector is differentiated by C127, R15% and causes MR104 to conduct, so resetting
the bistable TR111, TR112. This allows the next incoming trigger pulse to trigger
TR107, TRI108 in the normal way.

When TR11Y conducts, TR109 is held conducting, thus cutting off MR104
and preventing trigger pulses from reaching the delay circuit until after the nomal
timebase action has taken ploce.

SINGLE-SHOT  In the single-shot position of the push buitons the diode MRIG?
is connected to earth, s preventing the bistable TR111, TR112 from resetting,
hence the sweep generator will not recycle. At the same time TR105 is biased off
by taking R137 to the 100 volt line, through R176.

When the reset button is pushed, C119 charges through R137 until TR105,
TR106 multivibrator fires. The negative~going edge at the collector of TR105
resets TR111, TR112, as in the deloyed sweep condition. This then arms the sweep

generator to be ready for the next incoming trigger puise; neon N101 lights to
indicate the timebase is armed.

LOCATE  When the LOCATE button is operated, 5105 opens and RV219 is
inserted in series with the emitter of TR107.  With STABILITY set in the triggerable
condition, the current through TR107 is reduced and its callectar, the cathode and
anode of V102A and the grid of V102ZB rise to unblank the CRT. At the same time
the grid of V104, normally held at about ~0.25V via R220 ond S105, rises due to
the patential difference developed across RV219 by the emitter current of TR107;
this causes the cnode of V106 to fall and that of V103 to rise and so deflect the
electron beam to @ position to the left of the nommal starting point of the sweep.

14

HORIZONTAL AMPLIFIER  The X amplifier consists of V1048, a d.c. shift and
sawtoolh mixing stage, followed by V105 and V106 cannected as a long-tailed pair.

The timebase sweep voltage at V104A cathode is coupled to the grid of
1048 via the attenuator network C132, R185, R189. The bottom end of R189 is
taken to the variable d.c. shift voltage.

The output From V1048 cathode is coupled to the grid of V105 via the
X GAIN control RV193. The longtailed pair V105 & 106 drives the deflector
plates directly, and high frequency compensation is effected by C135, 136 & R202,
between the cathodes.

Extemal X signals are fed in via the front panel terminal marked X INPUT
ta the grid of V104A, when the TIME/CM switch is in the EXT X position. The
input sensitivity is about 500mY/em and the 3dB bandwidth d.<.-1MHz ot moximum
X geain.

CATHODE RAY TUBE - Figure 4.1

GENERAL  The CRT is a M- Valve Company single—gun tube with a beam-split=
fing plate to produce two beams which are independently deflected by two pairs of
Y-plates. Mesh and helical PDA are employed and provision is made for differen-
tial brightness adjustment and individual astigmetism correction. P31 is the
standard phosphor for the aluminised screen.

CIRCUIT DETAILS  The 1.6kV EHT-supply is applied to the cathode via MR301
which provides a low-impedance path for the beam current.  Beam current and thus
brightness is varied by RV307 which controls the potential of g1; extemal intensity
modulation is alse applied to this grid via the rear Z MOD socket, a positive signal
brightening both traces. RV321 adjusts the potential on g2 to enable the splitter
electiode a3 to divide the beam equally and produce traces of equal brightness.

In the absence of @ sweep, g3 is held negative to al by the cathode poten-
tial of V102b in the timebase. This causes the electron beam to be deflected and
arevented from reaching the tube phosphar; the traces are thus blanked. During a
sweep and when EXT X is selected by the TIME/CM switch, the cathode of V102b
and with it g3 rise to the potentiai of al; the onblanked beam can now passthrough
the gun to strike the phospor.

Facussing of the beam is accomplished by use of RV304 to vary the potentiai
of a2.

15
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After division of the beam by the splitter plate a3, the two resulting beams
are independently deflected by the Y-plates and corrected for astigmatism by
RV301 & 308; the beams are then both deflected by the single pair of X-plates.

Apart from acting as the PDA mesh electrode, 52 serves to optimise trace
geometry; its potential is adjusted by RV311, 53 is maintained slightly negative
to 52 so as to suppress background illumination of the phosphor.

The 7.5 kV EHT+ supply is opplied to the final ancde a4 with an intemal
connection to the PDA helix. The lower potential end of the helix is retumned to
s2.

Troce rotation is effected by varying the magnitude and direction of current
through 1401 with Rv405. (Figure 5.1).

_POWER SUPPLIES - Figure 5.1

The double~wound electrostaticaliy-screened power transformer T401
provides all LT, HT and EHT supplies from eight secondary windings. 110V a.c.is
provided from one primary winding for the Type B amplifier. The transformer is
protected ogainst overload by F401. The primaries are interconnected by a plug in
the voltage selector panel to accemmadate supply voltages in the mnges 100-125V
and 200-250V, 50-400Hz.

LT  Five secondary windings provide the various LT supplies.

Two 12,6V windings tapped at 6.3V provide a.c. supplies for the plug=in
amplifiers. A 6.3V winding, floated at EHT~ potentiul, feeds the heater of the
CRT. A further 4.3V winding, one side of which is grounded, feeds the pilot lamp,
scals itfumination lamps via RV401 and all timebase volve heoters. A full-wave
rechifying circuit, formed by MR418, 409 und reservoir capacitar C417, provides
negative d.c. supplies for the trace rotation coil L401, delay amplifiers and the
timebase.

HT  Two windings provide all HT supplies for the oscilloscope.

MR403 & 404 with C404 & 405 form o voltage-doubler circuit which provides

individuolly decoupled HT positive supplies to both Y amplifiers, the timebase and
the CRT circuit.

16

A second winding, centre—tapped to chassis, provides positive and negative
100 volt lines via MR40S, 406 and MR407, 408 respectively. The calibrator
circuit is fed from one end of this winding.

EHT A single 1,600V winding, tapped ot 1,200V, provides positive and
negutive EHT voltages for the CRT.

The 7.5kV positive supply o the CRT PDA electrode is derived froma
voltage-quadrupler circuit consisting of MR401, 402, 410 & 411 in asseciation with
C410, 411, 403 & 402.

MR412 to 416 with C423 to 426 provide a 1.6kV negative potential for the
CRT grid and cathode.

CALIBRATOR  The calibrator zener diode MR417 is fed witha.c. via
RA404 from one side of the B4-0-84V hensformer secondary.

The diode clips both half-cycles of the a.c.; the resuiting constant ampli-
tude squarewave is attenvated by R414, 415 & RV416. The output is set af
precisely 1Vp-p by RV416 and is fed to both Y amplifiers. C420 & 416 provide
decoupling at the amplifier connecting plugs.

17
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MAINTENAMNCE and RECALIBRATION

GENERAL

Occasional recalibration is cesirable, mainly to compensate for changss in
sorive characteristics through ageing; procedures are detciled in the Ampiifier
Appendices and the Recaiibration section.

The two facrars which chiefly influence accuracy of measurement, namely
vertical amalifier gain and timebase sweep speed, may be readily corrected by
external adjusrment using only the oscilloscape's own colibrater waveform.

Sweep speed is adjusted with rhe SET SPEED preset as outlined in the Addi-
tional Infarmation section of Operating Instructions.

Amplifier gain may be checked as follows:

Set YOLTS/CM ta 0.2 (200mV - Type B), input switch te BC and ¥ GAIN,
it fitted, 1o xT. Link one inpur to CAL 1Vpp terminal and adjust SET GAIN x1 -o
give a display precisely Sem in amplitude. Then, on the amplifiers with a
¥ GAIN switch, switch ¥OLTS/CM to 2, select x10 gain and edjust SET GAIN xi0
for @ Scm display.

Refore it i assumed that a foult condition exists, control serrings snould ke
serified with reference ta the information on first=rime operarion.  Far the mast
sart, servicing wiii be limited to the repiccement of defective valves. Lass common
foulrs may be Fraced with the aid of the circuit diegrams. Approximare voltages
obteining in normal operation are indicated.

Valves may, in general, be replaced without readjustment of preser controls
except in the cose of verticel amplifiers where it is desirabie to select pairs of
valves with approximately similar characteristics and to readjust the d.c. balancing
and gain conrrois.

MECHANMNICAL

To remove the piug=in vertical amplifiers and timebase, unscrew the knurled
aut ot each side of the amplifier fronr panel and at the rop of the timebase; the
units may then be withdrawn forwards.  On replacement of o unit the locating

18

ain(s) at the recr should be direcred info the corressonaing hale(s) in the main frame
and the unir sushed fully home. The unurled securing nut(s) should tnen be tightly
replaced.

The side and rear covers are removable to permit access to the interior of
rhe instrument for servicing and recclibration,

To remove the side covers, first remove the carrying handle by unscrewing
the serew ot each end, then lever up and remove the top centre panel: the tops of
the side covers may then be siid outwards and the bortoms released from the loca-
ting screws.

The rear cover is removed by undoing the two securing screws, one ot =ach
side of the voltoge selector panel.

RECALIBRATION

Adootion of the ‘ollowing progedures wili enable the performance of the
instrument to oe optimised. Procedures for verrical cmolifiers are described in the
appendices.

The insrrument snould be switched on “or at least a 15 minute warm=uo
period before ediustments are carried out.

Trimming tools with insulated hanalies cng shafis snould always be used, 3
-educe the risk of persenal injury anc component damage.

TD31 TIMEBASE

Maveforms and zquipment required

Test ascilloscoce Steps 2 & 3
10kHz squarewave Z5Vp-o Step 3
'00kHz squarewave 1Vo-p Step 5
ims & lps time markers or crysto! conrrolled

IkHz & TMHz waveform . Steo &

19
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Preliminary

Remove top and right~hand side covers,
Switch on. _
Set front-panel controls as follows and lsave for at least 15 minutes to warm-up.

DISPLAY NORMAL, all buttons out X SHIFT Mid-position
TIME/CM  1m$S STABILITY Fully clockwise

VARIABLE Fully clockwise TRIG LEVEL Switched to AUTO
SET SPEED Mid=-position TRIG MODE AC SLOW

X GAIN  Fully anti-clockwise TRIG SOURCE EXT TRIG +

Set internc) presets as follows:

c277 As found C135 Fully open
C132 As found RV164 Mid-position
RV 167 Fully clockwise RVI1Z7 Fully clockwise
RV172 Mid~posititn Rv124 Mid=-pasition

Sweep length and hold-off

Apply signal from SWEEP QUTPUT to test ascilloscope set to 10V/em.
Adjust RV 167 to give obout 50Vp-p of sawtaoth.

Depress SINGLE SHOT button,

Adjust RV172 until timebose just stops.

Switch back to NORMAL by partially depressing either DELAY button.

Mote the lengths of the flybock and waiting periods.  If the waiting period is
longer than half rhe flybock period, adjust RV172 to double the waiting period .
If the waiting period is shorter than half the flyback period, adjust RV172 to
make the woiting period equal to the flyback peried, The waiting period is
the length of the horizontal portion of the waveform between flyback and sweep,

Reset sweep amplitude to 50Vp-p with RV167.

Remave connection to test oscilloscope.

20

3

Trigger
Apply signal frem the left-hand end of R122 (the juncrion of R122 & 123) to the test
oscilloscope set to 0.5V/cm a.c. coupled.

Adjust RV124 to give a symmetricai trianguiar woveform. The HT line ripple
present on the display may be removed by use of a differential ompiifier in the
test oscilloscope, the other input being connecied to the timebase +100Y line.

Adjust RV 127 to make amplitude of friangular waveform 100mVp~p.
Reses RV 124 if necessary to restore symmetry.

Remove connection to test oscilloscope.

Set BRIGHTNESS for low trace intensity.

Adjust RV 164 for maximum intensity .

X amplifier compensation

Set TIME/CM to EXT X ond check X GAIN is fully anti-clockwise.
Apply a 25Vp-p 10kHz squarewave betweaen X INPUT and chassis.
Adjust C132 for no undershoot or overshoot .

Change squarewave to 1Vp-p ot 100kHz.

Turn X GAIN fully clockwise, centreing trace with X SHIFT.
Screw=in C135 to position just before overshoot cppears.

Return X GAIN fully anti-clockwise.

Sweep speed

Set TIME/CM to 1mS, checking that VARIABLE is fully clockwise and X GAIN
fully anti-clockwise. T

Feed ImS markers or accurate TkHz squarewave into a Y amplifier.

21



Telequipment Model D53A Oscilloscope

PAGE 13 OF 23

Set trigger selector switches, TRIG LEVEL and STABILITY for a lacked display.

Adjust SET SPEED for one marker or cycle per centimetre over the middle 8ecm of
trace.

Adjust RV167 to give about 10.5cm length of trace.

Switch TIME/CM to 0.5p5.

Adjust €277 for one marker or cycle in two centimetres over the centre 8cm.

Switch TIME/CM ta 1p5 and if necessary readjust C277 to halve any speed error.

Beam locate
Deam oct’=

Switeh TIME/CM to 5mS, set STABILITY and TRIG LEVEL fuily clockwise and adjust
conirols for free=running traces starting on the second graticuie division; no
trigger signals should be applied. Back-off STABILITY until traces just dis-
appear, depress LOCATE and adjust RV219 far spots of convenient brightness
just to the lefr of the second graticule division.,

CATHODE RAY TUBE

1

Prel'lminuz
Remove top and then left-hand side covers, switch—-on and leave for 15 minutes to
warm=up .

Differentiai brightness

With no signal input, edjust controls for two traces at low brightness near the centre
of the CRT. Adjust DIFFERENTIAL BRIGHTMNESS for traces of equai intensity.

Trace rotetion

Adijust TRACE ROTATION for traces parallel with centre greticule line.

Trace alignment or geometry

Switch TIME/CM to EXT X, With amplifier VOLTS/CM switches at 0.2, apply
CAL 1¥p=p to each amplifier input.  Set the resulting 5 em high traces to the
first, left-hand, vertical graticule line with X SHIFT. Adjust Rv31T TRACE
ALIGNMENT on PC 32 for straight traces with hest coincidence in the horizon=
tel sense. Shift troces to final, right~hand, graticule line and check steaight-
ness and coincidence. If necessary readjust RV311 to obtain the best
compromise between the first and final graticule line positions.

22

3 Vertical amplifier gain

If the setting of RV311 has baen altered in step 4, vertical amplifier gain calibra-
tion should be checked in case the CRT deflection sensitivity has varied.

4  Replace side and then top covers.

POWER SUPPLY

Waveform required

Accurate |Vp=p squarewave, at supply frequency or within Y amplifier band-
width.

Set calibrator

1 Disconnect from supply and remove rear cover by undoing two screws towords sides
of instrument, levei with voitage selector panel.

2 Reconnect to supply, switch-on and feed accurate 1Vp-p squarewave into ore Y
amplifier set to 0.2V/cm with VARIABLE, if fitted, to CAL.

3 Adjust amplifier SET GAIN for exactly Scm of display.

4  Remove externce| squarewave cnd feed signal from CAL 1Vp-p terminal into Y input
without variction of ampiifier gain controls.

5  Adjust Rv416 SET CAL for exactly 5cm of dispiay.

4 Switch=off, disconnect from suppiy and replace rear cover,

23
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TD 51 TIMEBASE
COMPONENT LISTS ce Tol.
ref, Part number Value Dascription % Rating
All resistor and capacitor valyes ere stated in ohms and microfarads respec- ::gi g}.gg:gggl :I\MA g
tively unless.otherwise shown; ratings are similarly stated in watts and volts at - R105 216010401 100k C
70°C. R106 316-0104-01 100k c
Carban composition resistars are 10% AW unless stated otherwise. :1‘8; glg—-glglgl :ggk g
Whenever passible, exact replacements for components should be used. 2109 316-0562-01 5.6k c
. . R110 316-0822-0 8.2k c
These should be ordered from the company or its agents stating: AV111 311-0724-00 500 OV (with RV 148 & $103) 20 5
{1)  instrument type (4)  -Component part number R112 316-0561-01 580 c
{2)  Instrument serial number (5 Component value 21}'3 g:gg‘:;;g} ?72(:‘ g
(3) Component circuit reference R115 316.010201 10K c
Far standard components, locally aveilable altematives may be satisfactory. 118 316-0101-01 100 c
R117 316-0473-07 470 )
R118 316-0223 01 22k C
ABBREVIATIONS R119 316-0104-01 100k c
R120 216-0102-01 ik c
C Carbon compasition P Paper z:g; g?gg‘i?rgg: ii‘kk g 5 !
CER Ceramic PC Polycarbonate R124 315.0104-01 100k c 5 “
CP  Carbon preset PE Polyester RV124 311.0766-00 a7k cP 20 %
CT Ceramic trimmer PS Polystyrene R125 316-0221-01 220 c
CV Carbon variabie RE Reversible electrolytic R126 303-0153-01 16k c 5 1
E Electrolytic Se Selenium AV 127 311-0717-00 220 cP 20 A
Ge Germanium 51 Silicon R128 316-0122.01 1.2k c
HS  High=stability carben SM Silver mica ;:gg g:ggﬁg:}g: ?gu g
MF  Metal film WW  Wire~wound R131 303033301 39K c 5 1
MO Metal oxide WWP  Wire-wound preset R132 216-0392-01 1.8k ¢
WWY  Wire~wound variable R133 316-0124-01 120k ¢
R134 316-0393-01 39k C
R1i35 316-0101-01 100 c
R136 316-0863-01 56k C
TELEGQUIPMENT LTD R137 318-0112:00 500k HS 1 a
313 Chase Road R138 315-0273-01 27k C
southgare T swowzol  de ¢
. 2.
LONDON, N.14. BYv 141 ( 1k cv 20 2
AV 142} 31-0729.00 { 25k cv 20 2
TELEPHOMNE: 01-882 1166 R143 116-0224-01 290Kk C
CABLES: TELEGUIPT LONDON N 14 : R144 316-0684-01 680k o
R145 316-0162-1 1k c
2146 319-0110-00 4.7% H3 1 Y
Carbon resistors are 10% %W untess otherwise shown
24 25
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Cetr Tol. Cet Tok

ref. Part number Value Description % Rating ref. Part number Valua Description % Rating

R1i47 318-0102-00 2.7k HS 1 T R195 316-0681-01 680 c

Av148 311-0724-00 0k CV (with RV111 & 5103 20 2 RWV196 311-0786-00 1.5k cp 20 Y

R149 303-0103-H1 10k C 5 1 R 197 316-010%-01 100 c

R150 316-0101-01 100 c . ’ R188 307-0161-00 12k MO 5 kv

R151 319-0042-01 1k HS 1 Ya R199 305-0103-01 10k C 5 2

A152 303-0183-01 18k C 5 1 R200 316-0101-01 100 c

R153 316-0222-01 2.2 c R201 303-0183-01 18k c 5 1

R154 316-0821-01 820 C R202 316-0271-01 270 Cc

R185 316-0101-01 100 C R203 307-0161-00 12k MO 5 %

R156 316-0224-01 220k c R204 316010101 100 Cc

R157 316-0155-01 1.5M C R205 316-0102-01 1k c

R158 316-0473-01 47% C R206 305-0103-01 10k C 5 2

AR158 316-0103-01 10k C R207 316-0223-01 22k C

R160 316-015301 15k o4 R208 316-0102-01 1k C

R1E1 319-0102-00 2.7k HS 1 Ya R209 316-0180-01 18 C

R162 315-0104-00 3.3k HS 1 Ya R210 316-0180-01 18 c

R163 316-0124-01 120k [ R211 316-0180-01 18 C

RV164 311-0765-00 100k CP 20 ‘e /212 319-0135.00 5.6k HS 1 Y

R165 303-0683-01 113 [ 5 1 A213 316-0473-1 a7k o}

A166 316-0331-01 330 C R214 316-0562-01 5.6k c

AVIGZT 311-0735-00 10k ce 20 Y A215 316-0105-01 ™ c

R168 . 3e0272- 2.7% c 216 316-0101-01 100 c

R169 319-0106-00 3.9k HS 1 % A217 316022401 220k [

R170 316015401 150K c A218 316-005-01 ™ c

R17% 316-03893-01 38k c Rw219 311-0802-00 4.7k CcP 20 %

RV 172 311-0756-00 47k CP 20 Y R220 316-0393-01 359k C

R173 3168047301 47k C R231 316-0105-01 ™M c

R174 318:Q0031-01 1L HS 1 % RZ282 319-01712-00 500k HS 1 Ve

R175 31E0101-0 100 c R283 319-0112-00 SO0k HS 1 %

R178 3180105 ™ Cc R284 319-0002-00 1.5M HS 1 %

R177 3030683-01 68k c 5 1 R285 319-0101-00 2.5M HS 1 Y

R178 J16-03%4-01 390k c R286 318-0035-01 5M HS 1 Ya

R179 316-0101-01 100 c R2B7 308-0457.00 15M HS 2 Y

R1BO 36039501 3.9M C 288 315-0514-01 510k c 5 Ya

R181 316-0105-01 1 [ A289 316-0153-01 18k o

R182 316-0472-01 4.7k Cc R291 315-0303-11 30k c g Y

R183 303-0183-01 18k c 8 1 R292 316-0603-01 68k c

R184 316-0180-01 18 c R283 316-0394-01 390k C

R 185 316-0474-01 470k C RVvZ34 260-0964-00 ™ CV {with 5278) 20 Y

R196 316-0180-01 18 C

R187 303-0183-1 18k C 5 1 C160 281-0712-00 5p CER Yio 750

R188 316-0101-01 100 ¢ C103 285-0772-G0 0.1 PE 10 400

R189 316-0824-01 820 c C104 285-0772-00 ¢ PE 10 400

R190 316-0270-01 27 c C105 285-0874-00 470p PS 5 125

R191 316-0222-11 2.2k c C106 285-0874-00 470p PS ' 5 125

RV192} 311-0742-00 { 100k cV 20 2 ci1o7 285-0874-00 470p PS 5 125

RV193} {10k cv 20 2 £108 290-0364-00 100 E 12

R1594 303-0184-01 180k c 5 1 c109 290-0253-00 16 E a2 .
26 27
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Cet.
Cet. Tol. v D inti
ref. Part number Value D eseription %, Rating ref. Part number alua escription
c110 285-0800-00 0.91 PE 20 250 N101 150-0069-00 6OV Neon 3L
g: 1; §§§8§§§:£ :::ooo EE 0 ;2“ s101 260-0962-00 Rotary {B-position)
1 E 5102 260-1073-00 Rotary [6-position)

c113 mmg% 6 bs 25 5103 211-0724-00 Rotary (with RV111 & 148}
cus gzgggaaoo ;bp PS ) ggg 5104 260-0042-00 Push  (4-burton)
€118 285-0796-00 0.1 PE 0 250 5106 260-0949-00 Push  (Ibutton)
cH? 285-0796-00 0.1 PE 2 2850 sS276 260-0964-00 Rotary {23-position with RV 294)
c118 200-0350-00 2 E 150 .
c19 285079800  0.022 PE 20 250 I e rgad!
c120 285-0795-00 0.22 PE 20 250 TR103 151.0242-00 }
c121 285-0854.00 100p PS P 350 ghos oy Ora2.00) _
c122 285-0854-00 100p PS Zp 350 TRioe 191.0242.00 | SPS2506 Motorola  Si
c123 265-0844-00 390 PS % 150 B 151.0242.00 )
€124 285-0796-00 0.1 PE 2 250 TR107 151-0242:00)
C125 285-0769-00 0.0 PE 20 a0 IR 108 181.0242.00)
g:gg gggossms&lgg ?Z,gp ’;g §§ ggg TR109 161-0243-00 ACY2Z  Mullard  Ge
cis o0 G cen ko 70 TRz 13v.02e200) 52506 Motorols S
el 20 o peped
110 288.0773.00 o1 bE 2 s TRH13 151.0242-00 )
c1n Z85-0869-00 47p PS 20 350 4 -.01
c132 281-0130-00 420p CT 250 m; 1§ig:§7-go 1 ECCB/6D.8
c13s 29000020 2 : 150 V103 154053500 EF 184/6E07
glgg 281 ggig 50-450p cT 150 V104 154-0187.01 ECCBR/6DJ8

] 1540535
€136 2850858-00 1,006 PS 1 350 3132 124-053333 : EF184/6EJ7
c276 286-0842.00 150 PS 1o 350
c27? 281-0137.00 530p cT 180
c278 285-0794-00 4 PE 2 250
c279 285-0846-00 380p PS 1 125
c281 285-0789-00 0.4 PE 2 125
282 285-0845-00 0.04 PS 1 125
£283 285.0852-00 4,000p PS 1 125
c284 285-0867-00 20p PS ip 350
MR100 152.0062-01 )
MR101 162-0062-01 )
MR102 152-0062-01 |
MR103 152-0062-01 |
MR104 152-0062-01 ) IN914 S
MR105 152-0062-01 )
MR106 152-0062-01 )
MR107 152-0062-01 }
MR108 152-0343-00 INOMT S
MR109 152-0062-0% )
MR111 152-0062-01 ) INGT4 S
MA112 152.0062.01)
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DS3A MAINFRAME Cet. Tol.
: ref. Part number Value Description % Aating
c,:ft- Part number Value Descrintion T.;" . c101 281.0676-00 2.2p CER 0.1p 500
’ . Rating c102 281-0678-00 3p CER Gtp 500
*R101 316-0685-01 6.8M c C301 281-0677-00 0.01 CER 1.5k
*R102 316-0685-01 6.8M c C302 285-0772-00 0.1 PE 10 400
RVI01 311-0782-00 100k CV (with RV308) 20 2 ca01 285-0796-00 0.1 PE 0 250
R302 316-0683-01 68k c c402 281-0682-00 0.02 CER x
R303 316-0396-01 3.9M [+ c403 285-0837-00 0.02 PE Bk
RV304 311-0821-00 ™M CV (with Rv307) 20 %4 C404 290-0351-00 120 £ 200
R305 316-0224-01 220k C ca05 290-0351-00 120 E 200
R306 316-0683-01 68k [ C406a ) {32 E 450
Rv307 311-0823-00 L CV (with RV304) 20 A B) 290-0359-00 (32 E 450
RV308 311-0782-:00 100k CV {with RV301) 20 2 ¢l L {32 £ 450
R308 316-0823-01 B2k c CA07a ) { 32 E 450
A310 316-0184-01 18Dk C b} 290-0355-04 [ 32 E 450
RV3TI 311-0861-00 470k cP 20 % c) [ 32 E 450
A312 31603340 330k 4 c408 290-0375-00 400 E 150
R313 316047301 47k C Ca08 290-0375-00 400 E 150
R314 316-0384-01 390k c c410 285-0837-00 0.02 PE 5k
R315 316-0105-01 M (o4 Cd1la 285.0837-00 0.02 PE Sk
A316 316-:0104-01 100k c b 285-0837-00 0.02 PE Bk
R3t7 316-0823-01 82k [of Cc412 285-0796-00 0.1 PE 20 250
R318 316-0124:01 120k [ c413 286-0796-00 Q1 PE 20 250
R318 316-0393-01 39k c C4i4 290-0375-00 400 E 150
R3320 316-0683-01 68k C c415 280-0375-00 400 E 150
RV321 311-080500 G0k CP 20 2 C416 285-0792-00 4,700p PE 20 125
R322 316-0104-01 1008 C CA17 Z90-0389-00 1,500 E 13
Av401 311-070%-00 25 WW (with 5401} 10 1 Ca18 290-0387-00 500 E 18
R402 316-0680-01 68 c ca1g 290-0388-00 500 E 18
A403 316-0121-0N 120 c 420 285-0792-00 4,7000 PE 20 125
A404 316-0154-0 150k C Ca22 290-0388-00 500 E 18
AV405 311-0706-00 100+100 CP {ganged) 20 2 €423 290-0364-00 16 E 450
RA406 303-0102-0% 1k c 5 5 1 £424 290-0364-00 16 E 450
Ra407 303-0102.01 1k (44 5 H 425 280-0364-00 16 E 450
R408 ) { 820 wWw C426 290-0364-00 16 E 450
R412) 308-0471-00 { 820 W -g :g
R409 308-0493-00 1k ww 5 6 Fad1 153-0075-00 1.5A 1% in delay 200-260V
R411 A03-0560-01 56 [ [ 1 159 0076-00 3A 1% in delay 100125V
R413 308-0493-00 1k Ww 5 6
R414 322-0670-00 tk MF L] Y 401 108-0477-00 Trace rotation cail {480 turns)
R415 318-0068-01 7.5k HS 1 v
RV416 311-0802-00 4.7k cP 20 % P40l 150-0074-00 8.3V Lamp LES 0.15A
R417 316-0680-01 68 c i P402 150-0074-0C 6.5V Lamp LES 0D.15A
R418 316-0560-01 56 [ LP403 160-0074-00 6.5V Lamp LES’ 0.154
MR301 152-0344-00 100V Si rener 10 0.33W
*Shown in Figure 2.1 MR4401 152-0350-00 5.6kV Se rectifier 0.48mA
Carban resistors are 10% %W unless otherwise shown “Shawn in Figure 2.1
30
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ref.

MRA402
MRa03

MR405
MR405
MA407
MR408
MAR40%
MR410
MR411
MR412
MR413
MR4314
MR415
MR418
MR417
MRA418

5401
T401

CAT

Part number

152:0350-00
152.0341-00
152-0341-00
152-0341-00
152.0341-00
152-0341-00
162.0341-00
152-0339-00
152-0350-00
152-0350-00
152-0352-00
152-0362-00
152-0352-00
152-0352-00
152-0352-00
152-0346-00
152-0339-00

311-0708-00
120-0532-00
154-0526-00

154-0555-00
154-0582-00

Value

5.6kV
a50v
a50v
450v
450V
450V
450V
50V
5.6kV
5.6kV
200V
soov
soov
800v
800V
1V
b0V

Description

Se rectifier
Si rectifier
Si rectifier
Si rectifier
3i rectifier
Si rectifier
Si rectifier
5i rectifier
Se rectifier
Se rectifier
Si rectifier
~Si rectifier
Si rectifier
Si rectifier
Si rectifier
Si zener

Si rectifier

Rotary {with Rvadmn

Power transformer

1374P PN
1396F P7
1358 A1

32

{standard)

Tol.

Rating
0.48mA
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TRIGGER CRCUIT TYPE TODS! FIG 21
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@4 300V
O
CONNECTIONS TO pin 4 pl
POWER PLUG (p])
1 00V 100v
2 v 100v O —g—o
3 XNV - pin 2 pl
4 00
3 MOD PLATE s
5 Xmates Rids § 10K 4
& R163 4
: avl“u Tes ] our $ 120k c1aolo " R198 & R201 & R2033
% e3va - R173 $ 47K R175 & p R177 R184 & mas‘ 12k $ 1“1 12§
L 2 1 i 100 68K 18 @ 18 @
tags 14,15,16
NGLE tag 19 yafer 1 front
v wafer 1 front t/em sw
t/em sw
O =8 p L 6 @ vi04
¢ 100k mn ! S ECCB8
- -l
O somt RL44 @ RISO, 7 R204 @
i R143  680K$ 100 —— e —f— - AA-Oe—e
5104 220K c131 100  pin 8 pl
SHOWN N NORAAL '] 4 7 V106
1 SR188
POSITION ALL MR104 50p 3 3] €100 I\ EFie4
UTTONS Oul. g Ries T e an 1 =¥
15121 Ris5z @ 18K t (= EF184 s LD €] .
- e A R | -
TRIGGER PULSE 100p c124 R E %-20p
FROM TRIGGER ~8w—— EIBE%EI_E
CIRCUIT 0.1 R185 51.35 3.1
VWA R194
4 b AV $ra0s
Rco  $RISS _100v MR112 s 470K 50-450p ? «
MR103 15K P ,,__ﬁ
e Ot
R145 c122 b R208 N togls L c133 c136 @
ok 4 O-4p$ | wafer 2 rear R189
3 * m p . 'I ' |
¥ Tioo * I AV L rigoB Ko osoms | \sOs' e LS ! $
sl $B 4 R1543 520 b E - —0 () O] 1000p Rai?"
4 R139 ) )—m] ' . >
h 1' Prid ] MR105 — TR109 3 RV192 R202
R182Q 4K7 X SHIFT vv
MR107 MR108 3 100K 4 270
MR109
MR101 é_. @ & cla4
0 g R1461: 63192: ;]RV167 tagl9? o5 +—i—
7 " - e ""'ﬁ?:.,? Srom vy 1o RV294 %0
agr MR106 ’ - t/em sw. =y
" circuit
TR108 100p
: ) R1707 C128] R174
R135 ] 150K Spege 1M
3 TR107
b <
) o6, 267, Rt E Yol P94
Fr105 C K7 8 e« T 50 i :
4 5 4 <
s_s_ 5104b TR111 TR112 > R180 R“li m .m;q’m( R1879 18K 1{2191 €129 R 0.1 pig9Q a0k R206 $ 10K
@ P 1 >3m0 b 2 b p 1» K2 b b
<
QR156 b
togl7 ] ri71$ 39K
$R136 » $220¢
wafer 1 rear 5105
i 56K temsw  R212§ R176
5K6 @
RisE & tag1s @3} i m
27K < <
STABILITY 4 §¥9 C125 @ p157 §russ p RL62 R168 $2¢7 kx;zz
> I 47K 3K3
Rvidg 89 | 2 >, T b b
-10v} oll
® -100v
O
(7 ) pm 1pl
ov AC.
-10v N\
1. * DENOTES COMPONENTS NOT MOUNTED ON PRINTED CIRCUIT BOARD PC21 @ pin 3 pl SWEEP pin 11 pl
2 DENOTES TERMINAL NUMBERS ON PC21 ouTeuT vios V03
pm 12 pl
TO RI10 s W AC.
TRIGGER CCT.

TIMEBASE AND HORIZONTAL AMPLIFIER

TYPE TDSI FIG 22
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WG 34 A0 22 o2
~n e V103 t
car
X -
[+ °© 9o ]
388 o | 0
) o o
0 [
™ or
-
'\f Q
<)
>
b3 | @ o
¥ )
0 o O
i
care
Y g
€279 300w
C&*"N { bl
<
cm 004 R200$ 15K
- ) b
o % o
o 04 aw $ 30
o >
<
° A208 $300x
» S
<
o . N |
4—4 Q
o -« ) sex
y
° L
[+ o
<
° ( \h 23 200x
(1) o [n
L)
cﬁ? “
avzee §
Ca04 v
—
“W_ VANABMLE

TG AV 148

(24
-10v
NOTES

1 SWITCH SHOWN FLA LY aANFICLOCRWISE
2 WAFERS VIEWED FROM FRONY

TIME / CM  SWITCH

aq B
<n

TYPE TOSI

FIG 23
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CR.T

"7 $82x 3R0e

3! 3 9
oMt 3T

~16KV  NOTES.
1 @ DENOTES TERMINAL NUMBERS ON PC32.

2 FOR TRACE ROTATION COM SEE FIG 31

CRT CIRCUIT

83V aAC.

1022 $ 100K R3203 68
ﬁﬁ ‘L@ TRACE
! ALIGNMENT -
ASTIG 3 _RVIO! ASTIGS RVIOS 3 AVIM
Ueser) $T0N) (owerl$=G0R)  SHIROK
‘ ltmi:mt @
RI2$ 68K Raoe3esx |r3t2 $300K
4
$ $3
R34 $IV0K @ l °
52
O
© & \ I« 1
s
‘b
R303%39M
2 RV304
FocusSe—r
UNBLANKING
PULSE FROM
TIMEBASE o -
PINSSKY
>
R303 $220K
BRIGHT- S nl? ot ]
NESS ™ ™
C3023E 01 cam*oo‘
[}
\ 7.MO0.

J

CRT CONNECTIONS (looking at rear of tube)

FIG 4-I
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"," o
pin 5 pl

= 7.5KV C.R.T. CIRCUIT

6.3V UPPER 'Y' AMPLIFIER
MR40L
L € ~ 12.6V pin 3 pl pindoit. {—0-———0-“‘
ov
I in 5 pl ke C410 o
P6 3V LOWER 'Y' AMPLIFIER MR* 0.02 °
5 402 7,3 Cpiniskt. O Coinlakt.
12,6V pin 3 pl ca03 L—*————C"‘“‘ 8 O -Cptit.
6.3v 0.02 X
R
CATHODE RAY TUBE 410 ca11 ° °
O L
ov €402 © ©- Condaa.
= :
0 002 0.02 0.02
MR411 @
I @ O pin 7 pl. H.T.1
d)---- ":‘l“ R412 [ Ra13 } Y AMPLIFIER (UPPER)
Lg | Al v pin2 pl. H.T.2
R408 R409 820 1K
VY VWA " pin2 pl. H.T.2
L 820 1« } Y AMPLIFIER (LOWER)
ci01 g 0.1 €404 =3 120 < =@ pin 7 pl. H.T.1
R406 R407
VA VWA o’ 300V TIMEBASE / CRT CIRCUIT
M l 1K l @ U™ pin 4 #/b skt.
VOLTAGE 288a 2g3p &3 283 3283 2
SELECTOR - T T I T 28@c
1 2 4ils o |7 1:”‘“‘0‘ ca05 S 120 406 c407
3| o— ad
8 10 1Y \J
. J L & Y £ EARTH TIMEBASE / Y AMPLIFIERS (upper & lower)
7 pin 6 b skt. pin
(1Y 7 n MRA05 R402
k38 P‘._o Py AP O 100V TIMEBASE / C.R.T. CIRCUIT
L J prA ~ T pin 2 t/b skt
3 7|
LILEY ®
c412 0.1 MR406  C4085gm 400 €409 400
2
; 3| pdz 1
36 7 39 «© - lgj
o414 MR408 SET CAL ol 508
c413 0.1 Cc41453 400 €415 53 400 MR4L7 Rv4l6 700
11v «7 9 o=
MR407 403 c420
e 403 4700p
{4 < el -100V TIMEBASE /Y AMPLIFIERS (upper & lower)
120 pin 37 ¥/b skt. pin 7 skt
R415
W)
VA Wy - CAL 19 p.p. ¥ AMPLIFIERS (upper & lower)
150K 100K b pin 4 pl
e OV AC
———— - - pin 11 #/b skt
;403
S 6.3V AC TIMEBASE HEATERS
in 12 1/b skt.
MR4YS @ "
i ny
i
" L0t ca18 ca19
S
: r TRACE ™2 Tsoo 500
[ car7ain 7500 " ROTATION COIL 'y R418 _10V TIMEBASE
P = RBd 560 % pin 3 /b s
I TRACE ROTATION
ca23 16| Rra11$ 56 R4178 68
MR409 T )
o £ -12.6V Y AMPLIFIERS (upper & lower)
NOTES [ T iz s,
v DENOTES PRINTED CIRCUIT (UPPER) @ cizs 16 @ @
AND TERMINAL NUMBER ALOWE R}
} @ MR4L2 MRdL4 s S €426 16
2 C4204 C410 ARE WIRED ON 'V'AMLIFIER PLUGS.
PIN 4 TO EARTH - , 9 = -1.6KV C.R.T. CIRCUIT
MR413 MRAL5

P

o

WER  SUPPLY

TYPE

D53A

FIG 51



