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CHAFPTER 1

GENERAL DESCRIPTION, SPECIFICATION,

FIRST TIME OPERATION

1. GENERAL DESCRIPTION

The 543 and D43 are versatile oscilloscopes offering @ wide range of
facilities suitable for both general purpose and speciclised application.  This
varsatility is cchieved by the use of separate plug-in emplifiers for the Vertical
Deflection Circyits ond interchengeable time base/X amplifier units for the
Horizontal Deflection Circuits.

Simplicity of circuitry and the "unit" method of construction make an
extremely reliable instrument which is easily maintained.

Both the $43 end D 43 use identical plug~in amplifiers and similor time
base units, the only differences being the CRT circuit and the HT supplies.  These
are dealt with separctely under the eppropriate chapter headings.

The following Y amplifier units are currently available.

Type A = General Purpose Amplifier
Y - High Goin Differential Amplifier
- Very High Sensitivity Amplifier
Envelope Manitor
~  Wide Band Differential Amplifier
- Wide Band Generul Purpose Amplifier
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Two altemative time base/X amplifier units are available.

T41, i8 sweep speeds

(WITH G & H AMPLIFIERS T42. 22  sweep speeds - single shot facility.

OSCILLOSCOPE TYPE D43 PIAFE.I.
& T42 TIMEBASE)

Manual dated Aoril 1966




SPECIFICATICN

2.1 The Cathode Ray Tube

The 4" flat=faced CRT oparates at 4 kV overail, giving an extremely bright,
fine frace over the whele of the working area. A P31 phosphor is normally
supplied, but longer persistence phosphors are available, if specified, A green
filter 1s fitted to improve the contrast under cenditions of high ambient [ight.

An illuminated graticule fecilitates accurate mecsurement, and an extend-
ible light hood is available as an optional extra.

2.2 Verical Deflection Amplifiers Type A {For other types see Appendix |)

the standard model is fitted with Type A General Purpase Amplifiers.  This
is a four-stage, balanced, DC-coupled emplifier, driving the Y deflector plates
through eutput cathode followers.  The amplifier is compensated for optimum pulse
response with no overshoot.

2.2.1 Frequency Response and Sensitivities

{i) DC-15 Mc/s ot 100 mV/cm.
(il DC-.8 Mc/s et 10 mVW/em,

Preset gain controls standardize the sensitivities of the amplifiers
against an internaliy-generoted calibration waveform.

2.2.2 Input Impedance: 1 megohm, shunted by 40 pf.

2.2.3 nput Attenuators

The nine~position input attenuator is frequency compensated and
permits direct reading in volts/cm, on the following ranges: 100 mv {10 mV),
200 mV (20 mV), 500 mV (50 mv), TV (100 mV), 2V (200mv), 5V (500 mV),
oV {1Vv), 20v2y), 50V (5V).

(The bracketed figuras opply with the amplifier gain switch in the
"X 10" position. ) .
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2.3  The Timebase and Horizental Deflection Amplifier

T41 has eighfeen preset celibrated sweep speeds:
50, 20, 10, 5, 2, 1 millisecords per cm.

500,
500,

200,
260,

100,
100,

50, 20, 10, 35, 2, 1 microseconds per cm.

_ T4Z2 has twenty two preset celibroted sweep speeds; 5, 2, 1 seconds/em,
500, 200, 100, S50, 20, 10, 5, 2, 1 milliseconds per cm,
500, 200, 100, 50, 20, 10, 5, 2, 1, 0.5 microseconds per cm.

Alil the above are at minimum "X" expansion.

A YARIABLE control covers intermediate speeds.

The time meacsurement accuracy Ts + 5%.

The sweep generater is a Miller ¢irquit, giving excellent linearity. The
Horizontal Deflection Amplifier X GAIN control permits the trace to be expanded
to opprox. 10 screen diameters.  Sufficient shift is provided to enable any part of
the expanded trace to be positioned centrally on the screen.

Terminal sockets an the front panel enable

(a) an exterral timebase waveform to be applied in which cose the
internal timebase should be switched off.

{b) the internal timebase waveform to be usad for external purposes.

2.4 Triggering
Two modes of triggering are provided:

{1} Acvta. On this setting the sweep free runs ot a slow speed in the
absence of an input signal, but is triggered automatically as seon o5 an input signal
is applied.

{2) Trigger Level Selection, With the AUTO switch off, the TRIG LEVEL
control allows the sweep to be triggered fiom any part of the slope of the input
waveform,



(3) Single shot facility. {T42 only). With the Single Shot/Nomal switch
set to single shot, then the sweep will fire ence on receipt of o trigger pulseand re-
main locked out until operation of the Reset push bution,

z2.5

Trigger Selection

Selector switches enabla the timebase to be triggered from the output of
either Vertice| Deflection Amplifier, positive or negative; or from an EXTERNAL
input, pasitive or negative.

2.5.1 H.F, Triggering

A special H.F. switch position gives good synchronization fromhigh
frequeney input signals between 1 Mc/s and 15 Mc/s.

2.5.2 TV Sznc.
D.C. Restorafion enables the sweep to be triggered from the LINE

or FRAME pulses of & composite TV waveform without a change of picture content
affecting the triggering point.

2.6 Colibrotion Waveform

A | volt peak to peak squere wave, at mains supply line frequency ond
stabilized against ine voltoge variations, is availoble at o connector on the front
panel for exlibration puspokes.

2,7  Trace Unblanking

A new DC-coupled flyback suppression system ensures uniform trace bright=
ness at slow sweep speeds gnd complete suppression of the timebase flyback,

2.8 Z2-MOD Socket

A connector on the rear of the Instrument permits intensity modulation of the
beam for aceurate measurement of rise times, ete.
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2.9 Supply Voltage and Current

90 - 18OV )

@ 200 - 2oy ) ~ O

Power consumption 132 VA (D .43) and 100 VA (5.43}).
2.10 Cooling

The instrument is cooled by convection.  Air enters the bottom of the case
and is drawn up past the tubes and other hot components, passing out through slots

at the top, The air flow must not be obstructed in any woy.
2.11 Dimensicns

85" wide x 13" high x 19" Jong

D.43 {21 cms. x 33 cms. x 48 cms.)
Weight: 36 Ibs (16 kilograms}
81" wide x 104" high x 19" long
5.43 (21 cms, x 26.7 cms.x 48 cms.}

Weight: 28 Ibs {12.8 kilograms)

FIRST TIME OPERATION

3.1

The following detailed instructions are intended for those unfamiliar with
this type of oscilloscope.  If fs suggested that the user should ccrefullzf carry out
this procedure several times, in order to become thoroughly familiar with the
instrument before putting 1t into use.

Throughout this handbook all front pane! controls and sockets are shown in
CAPITALS UNDERLINED; preset (intamal) controls are shown in CAPITALS only.




3.2  Operation

Set the front panel contrals as follows:

INPUT SWITCH "pe

VOTITS/CM "o.5"

Y GAIN X1 N

FOCUS Mid=-position

ASTIG Mid=-position

Y SHIFT Mid-position
BRILLIANCE Fully anticlockwise

X GAIN Fully onticlackwise

X SHIFT Mid-position
STABILITY Fully clockwise

TRIG LEVEL Antielockwise to position just
- before switch operation
TIME/TM 120 MS

VARIABLE Fully elockwise

TRIG SELECTOR "NCRMAL" (A1l out),
— e L (OU":’, ||Y1II (iﬂ)-
SINGLE SHOT SWITCH

TT42 only) NORMAL.

3.2.1 3et the {inks on the Voltoge Selector Panel, of the rear of the
instrument, according to the mains supply voltage to be used. Plug in, rotate ths
POWER switch clockwise, to the "ON" position, and allow a few minutes for the
instroment to warm up. (Further clockwise rotation of the POWER switch will
simply increase the graticule illumination.)

3.2.2 Advance gach BRILLIANCE control until a trace appears; position
the trace in the centre of the screen by means of the X SHIFT (Horizontal) and
Y SHIFT (Vertical) controls.  Adjust the ASTIG and FOCUS controls, in conjunc-
tien with one another, for @ well-defined trace .

3.2.3  Now back-off the STABILITY control until the sweep just fails to
free run.  This is the normal position of this control, and, once set, it should not
require any readjustment except at the very highest sweep speeds.  The instrument
is now ready for use.

3.3 Triggering

If the TRIG LEVEL control is tumed fully anticlockwise to operate the
AUTO switch, the frace will reappear.  In this condition the instrument is ready to
accept almost any input waveform and will automatically be triggered by it.  The
only adjustments required are the selection of the appropriate sweep speed and "™
sensitivity (VOLTS/CM). However, in order to use the instrument to best advan-
tage, the functions of the controls should be fully understood.  The following
procedure will demonstrote their use,

3.3.17 Return the TRIG LEVEL control anticlockwise to the position just
before the switch operates. There should now be no trace visible on the screen.

Join a short connector between the CAL terminal and ecch INPUT

socket and rotate the TRIG LEVEL control clockwise, until the traces just appear.
(If the sweep is not triggered, the STABILITY control has been backed off too far.)

The oscilloscope is now displaying the CALIBRATION VOLTAGE
waveform (see Chapter 5, Section 2.4), which should be a square wave of 2 cm.
amplitude, with one cycle occurring every centimetra. This is a very convenient
waveform for demonstmting the functions of the controls,

3.4  Focus and Astigmetism

By odjusting the FOCUS control, either the harizontal or vertical edges of
the squarewave can be brought inte foeys, but only if the ASTIG contrel s correct-
ly edjusted will it be possible to focus the whole of the waveform simultaneocusly.
Once the ASTIG control Is set, if should require no further adjustment and a well-
defined trace will be obtained over the whole of the screen.

3.5 Speed Colibration

The calibration waveform is at supply-line frequency, so that when the
instrument is operated on 50 ¢/s mains, | cycle vccupies 20 milliseconds. With the
TIME/CM switch set to " 10 milliseconds” and the VARIABLE control futly clockwise,
the timebuse speed is 10 milliseconds per centimetra, so that one cycle shoyld
occupy two centimetres.  The SET SPEED cantrol, adjacent to the TIME/CM switch,
is used to adjust the sweep speed on this calibration waveform to give precisely
1 eyele in 2 ems.  This standardizes the whole of the time calibration of the
instrument, all other ranges being direct multiples of this. Speed calibrations anfy
apply when the VARIABLE control is in the fully clockwise position. On 40 ¢fs
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mains the SET SPEED should be adjusted on 10 Ms/em so that three cycles accupy

5 ams,
For most purposes, when accurate time calibration Is not required, the

abeve controls are used to produce a picture of convenient size, with the TIME/CM
switch os the "coarse" control and the VARIABLE contrel for "fine” adjustments.

SWEEP CONTROLS

4.1 Trig Level

The Trigger Level contral is used to set the precise part of the slope of the
input waveform at which the sweep is triggered.  The use of this control may be
demonstrated as follows:

Set the TIME/CM switch to 5 m/s, as described in Chapter 2, to give one
cycle of the square wave, 4 em. long. Now rotate the TRIG LEVEL contral. It
will be found that the starting point of the frace can be moved up and down the
sloping edge of the square wave. If the conirol is furned too for clockwise, this
point rises abave the top of the square wave and the sweep stops. Similarly,
rotation too far enticlockwise produces the some effact,

This fecility is useful for displaying complex waveforms, when a normal type
of sweep generator will either fuil to trigger the sweep or cause double trigger
action, producing a multiple pattern. It may also be used as an amplitude discri-
minator, so that signals of small amplitude are ignored and the sweeq is triggered
only when the input voltoge reaches a predetermined value. Posiiive or negative
going edges may be selected by using the TRIG SELECTOR switch.

Adjustment of the sweep speed controls does not shift the starting point of
the sweep but expands the trace from this point. Thus it is possible fo exemine a
section of the waveform in detei! by setting the TRIG LEVEL cantrel so that the
sweep is triggered just in advance of the portion te be examined and then expanding
this portion as required by means of the sweep speed controlis),
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4.2  Aute

On this setting no contral aver the trigger level is available; the sweep
auvtomatically adjusts Tiself to trigger ot the mean level of the input waveform. This
setting may be used for almost all epplications involving repetitive waveforms of ¢
simple nature.  The sweep generator will be automatically triggered by signals
between akout 50 ¢/s and 1 Mc/s.  In the H.F. position the sweep generator will
synchronize to incoming signals up te at least 15 Mc/s provided their amplitude
gives about 2 millimetres vertical deflection.

[ the "AUTO" pasition with no input signal the trace will become
progressively fainter as the sweep speed is increased.  This is due to the sweep
running free at about 40 /s Tn the chsence of a trigger signal, regardiess of the
setting of the speed confrols.  As soon as an input signal is applied, the sweep Is
immediately synchronized by it and the trace reverts to its full brightness.

4.3 Trig Selector

The Trigger Selector switch is divided into two sets of three push buttons.
One position, used for most purposes, selects "NORMAL" triggering. The top two
buttons bring the DC Restoration into circuit. This enab Jes the sweep to be
triggered from the Line or Frame pulses of o TV waveform (normally negative going)
independent of the picture content (positive going). The third bution selects H.F.
operation. In this latter position the sweep is synchronized by the incoming
signals.  The lower three push buttens select positive or negative, Y1, Y2, or
external triggering waveforms as required.

A differentiating circuit of 22 us is used in the Sync. Separator to permit
triggering from the Frame pulse, effectively remaving the line pulse.

For triggering from an external signal (minimum .3 volt), set the switch to
EXT, both buitons aut, ond connect the signal to the EXT TRIG termina! socket.

4.4 X Gain and Shift

The X GAIN contiol expands or contracts the length of the troce from
approximately ane screen diameter in the anticlockwise position to approx. 10
screen diameters when rotated fully clockwise,



The X SHIFT control is used to centre the trace symmetrically about the

ruled graticule or te display any portion of the expanded trace on the screen for
examination.

The time calibration holds good only at the minimum setting of the X GAIN

control. It is possible to measure time intervals af other settings, however, by

using the intermal calibration waveform as a standard.  For instonce, if the

X GAIN control is adjusted so that one cyele of the calibration waveform occupies
3 centimetres on the 20 My/cm. range, then the gain is exactly five times on all
ranges and, provided the X GAIN centro! is not touched, all sweep speeds will be

multiplied by a factor of 5. Anmy multiplication facter between 1and 10 is possible.

VERTICAL DEFLECTION AMPLIFIER (TYPE A) CONTROLS

5.1 VOLTS PER CM Switeh

This nine-positicn switch inserts a series of frequency compensated atenua-
tors befween the coaxiol INPUT socket and the Vertica! Deflection Amplifier. |If
the gain of the amplifier is catibrated, direct readings of input voltages may be
obtained. Two preset controls, adjacent to the Y GAIN switch, enable tha gain
to be standardized ot either switch sefting {"X1° 57 "X10"). With the ¥ GAIN
switch set to "X 1" the 1 volt calibration squarewove should measure 5 canfimetres
vertically with the VOLTS/CM switch set to 6.2 V/cm.  |n the "X10" position,
the squarewave will occupy 5 em. on the 2 V/cm. range. It is most important that
the amplitude of the colibration squarewave should be measured between the

horizontal flat portions. The overshoot at the rising or falling edge of each pulise
should be disregarded {see Chapter 5),

5.2 X1/X10 Y GAIN Switch

This switch changes the gain of the ¥ amplifier, the narmal (X1} sensitivity
being muitiplied by 10 when the "X 10" position is selected. The pasitions of the
artenuator (VOLTS/CM) switch apply only for nermal aperation and sheuld be
divided by ten in the "X 10" position.

5.3 DC/AC Switch

This switch will normally be used in the "AC" position, in which a blocking
capacitor removes the DC component of the input signal to the Vertical Deflaction
Amplifier. The time constant of the input circuit in this position is such that the
response is 3 dB down at 2 ¢/s, which, whilst adequate for most normal purposes,
may prove critical in some applications. (For examptle, in the "AC" position, the
50 ¢/s calibration waveform acquires a pronounced tilt.) If a longer time constant
is required, an external blocking capaciter must be used, with a value suitably
greater than 0.1 microfared and the Input switch set to "DC".

The "DC" position is also used if it Ts specifically desired to include the DC
component of the input waveform to be measured.

ADDITIONAL FACILITIES

6.1  Sweep Qutput

The termine! socket marked SWEEP QUTPUT on the timebase front panel
provides o positive going sewtooth waveform of approximately 40 velts maximum
amplitude, from the cathode of V107A. This valve ccting as a cathode follower
presents o low impedance in its cathode circuit, thus praserving the purity of the
waveform, When an external circuit is being driven from this scurce the
STABILITY control must be tumed clockwise until the sweep, as displayed on the
oscitloscope, Tuns free.

6.2 X AMP Input. T41

This termina!l socket on the timebase front panel, is connecied, via o series
capacitor (C117) of 0.1 microfarad, to the input of the sweep amplifier.

The input impedance is approximately 170 K. shunted by 30 pf,  The
frequency response is 3 dB down at 10 ¢/5 and af about 400 Ke/s but is otherwise
flat over the intervening ronge,

The sensitivity can be varied by the X Gain control from approximately
250 mV/em to 2.5 Vem.
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X AMP lnput. T42.

This termina! socket, on the timebase front panel, is DC coupled to the
input of the sweep omplifier. It is normally linked ta earth when not in use.

The input impedange is 1 M. shunted by 30 pf. The frequency response
is DC to approximately 500 Ke/s (-3dbs). The sensitivity can be varied by the
X Gain confral from approximately 100 mV/cm to 1 V/cm.

When using the X Amp Input facility the rimebase must be turned off by
turning the VARIABLE [ Ii

6.3 Single Shot (T42 only}

With the switch in the SINGLE SHOT position the timebase will trigger
from the first trigger pulse occurring affer the RESET button has been pressed, and
will ignore any further trigger pulses. A neon [lights when the timebase is ready
for Firing and goes out at the end of the sweep.

5.4 Z MOD

This connector, at the rear of the instrument, is taken, via ¢ block cepaci-
tor, to one grid of the CRT. A positive pulse applied hera will brighten the trace,
permitting squarewave rise times to be measured. The time constant of this circuit
is formed by 0.01 microfarad and 10,000 okims,

control fully anticlockwise to operate the switch ganged o it.
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CHAPTER 2

TIME BASE AND ASSOCIATED CIRCUITS

THE TRIGGER CIRCUIT

1.1

Genera!
Figure 2.1 shows the trigger and TV sync, selection.  The operation of the

push button switches is described and @ detailed summary of the switch positions is
also given in this chapter.

1.2 Circuit Descrintion

The trigger amplifier consists of o longtailed pair fallowed by a cathode
follower. The trigger signal from Y1, Y2 or External Is fed to either grid of the
longtailed pair depending on the setting of SIQ1A {+, =} the other grid being
earthed. The output from the pentede ancde (V1018) is teken via cathode follower
(VID1A) to the input of the Schmitt trigger eireuit (V103 ECCBB). The output
D.C. level of the trigger amplifier is varied by RY115, the Trig Leve! contm}
which varies the D.C, level of both input grids symmetrically, allowing the trigger—
ing point to be sat to any desired point on the waveform. On the Auto position the
Level control is switched out of circuit and the output of the trigger amplifier is
A_C. coupled to the Schmitt trigger cirevit.  The input grid resistor R125 is
retymed to the opposite grid cousing the circuit to free run ot approx. 40 ¢/s Tn the
absence of triggering signal.  As socon as o trigger signal is applied the cireult is
synchronised and the time bose will trigger from o point near the mean level of the
trigger waveform, This setting may be used for almeost afl applications invelving
repetitive waveform with approximately equal excursions about the mean leve! and
repetition frequencies between 50 ¢/s and 1 Mc/s,

1.3 H.F. Cpemntien

On H.F. operation 3102C removes the D.C. coupling between the cathedes
of the Schmitt trigger converting it inte @ multivibrator running at approx. 0.5
Mc/s.  The cireyit will then synchronise to high frequencies From approx, 1 to 15
Me/s.




1.4 TV Sync. Pulse Selection

On these positions, +and ~ refer to the picture content, not the sync.
pulses.

On TV Frome and TV Line positions the gain of the trigger amplifier is
increased 3 times and o D.C. restoring eirevit 106, R123 and MRI0I introduced
into the Schmitt trigger eircuit input. The Trig Level control is set to trigger off
the synchronising pulses. The D, restoration prevents change of friggering paint
with picture content variations. On TV Line the output of the Schmitt trigger
circuit is differentiated by a short time constant C111 and R136 and fed to the time-
base. On TV Frame the time constant is increased by the addition of R137.  This
gives a graater output from the wider frame pulses than from the line pulses and the
timebase can be adjusted to trigger off the frame pulses by means of the Stability
control,

1.5 Trigger Sensitivity

The trigger sensitivity control RV 127 is a preset resistor between the
cathodes of V103 and is set to give the maximum trigger sensitivity on the 'Cal'
waveform without multi-triggering .

1.6 Facilities
The trigger selecior switch is divided into two sections, each of which is

operated by three push buttons. The functions of the sections are os follows:

selects NORMAL operetion,
H.F. operation, or TV sync.,
line or frame.

Upper Section:

selects the polarity of the triggering
signal (positive or negative) and
selects the source of the triggering
signal (internal Y1 or ¥2: external}.

Lower Section:

In order to clarify the operation of the selector switches, their positions are
summarized below:

Switch Position of D.43 5.43
Buttons Function Function
Upper Section All Out Normal Norma!
Top In TV Frame TV Frame
Middle In TV Line TV Line
Lower In H.F. H.F,
Lower Section Top In - ve ~ ve
Top Cut’ +ve +ve
Middle In Yl INT.
Lower In Y2 EXT.
Both Qut EXT. -

THE TIME BASE AND HORIZONTAL DEFLECTION AMPLIFIER

Figs. 2.2 and 2.3 show the T41 Timebase and Time/cm switch .
" 24and 2,5 " " T42 n mooom " w

2.1 Time Base Technical Description

WV 102B and V107A form a grid triggered Miller circuit, the timing
component: comprising C276, 277, 278, 279, 180, 281 and R279, 280, 281.
{R285 - 290 in T42). The Miller is driven by g bistabls circuit V104 via diodes
MR104 and V105A.  MRI0S clamps the storting point of the sweep af approx.
97.5v. A fraction of the sawtooth voltege appearing at the cafhode of VT07A is
used fo reset the bistable circyit at the end of the sweep. V1058, R274, R278
and C276, 278, 279, 280 {R275, R277 and G275, 277, 278, 279, 280 in T42)
prevent retriggering until the end of the hold-off period.

RV 148 is the sweap length praset, The bistable circuit it triggered by a
positive puise from the Schmitt trigger circuit wia!V108A . Negative pulses are
removed by diode MR102. The Stobility cohtral RV152 contrals the potential of
the grid of V104A at the end of the hold-pff peried and is set to o point just above
the free-running condition for normal triggered operation.



V1068 amplifies the time base driving waveform ro provide the drive for the
madulator plate of the C.R.T. This brightens the trace during the time base sweep
only.

The timing and hold-off capacitors are switched in 10:1 steps, the inter-
mediote 1, 2 and 5 steps being obtained by switching the timing resistor. Rv284
(RVZ?1 in T42) is the "Varicble! contrel giving @ continuous variation of 2,5:1 and
the calibration is correct in the fully clockwise position only. C281 (C276 in T42)
is set up on the highest time base speed to give the torrect sweep speed. The cutput
is taken From the cathode of V107A to the Sweep Output terming! and to the X
amplifier, -

2.2 X Amplifier Technical Description

The sowtooth from the time base cnd the X shift voltage from RV182 are
mixed in a capacity compensated mixing cireuit C116, R163, R164, R165 and
applied to the grid of the X gmplifier. This s a longtailed pair consisting of
V107B and V1088 with a 10:1 X Gain contro! RY171 between the cathodes.,  The
push=pull output from the anodes is directly coupled to the C.R.T. X plates. RV172
is the Set Speed control and is set up with the X Gain in the fully anti-clockwise

{(minimum gainy position.

The Ext X input terminal is connected via a 0.1 uf capacitor to the input
grid of the X amplifier in T41, 1n T42, the Ext X input terminal is DC coupled to
the grid of VI0®A, an amplifier whose anode is connected to the grid of V1088,
V1098 provides a low impedance variable H. T, supply for VIOPA.  RV193 is set to
centralise the X Shift control. When using this focility the tTmebase should be
switched off by rorating the "Voriable' control fully anticlockwise. This removes
the blanking voltage from the modulator plate of the C.R.T.

V1084 is a cathode follower giving o low impedance 100v supply for the
time base.

2.3

Facilities

{1) X Amp tnput. The X Amp input socket permits an external signal to be
displayed horizontally.  When using this facility the time base should be switched

off, by operating the switch 5103, which is ganged to the control marked ‘Variable',

This switch stops the bistable V104 operating and alse removes the flyback
suppression output at the gnode of V1068 from the modulator plate of the C.R. T,
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{2} Sweep Cutput. The sweep \;oliqge i5 taken from the cathode of V107A
via a 0.1 microfarad capacitor {C118) to the socket Sweep Qutput, and can be used

te drive an external circuit. This s a positive going sawtooth of approximately
40v . peak to peak amplitude.

(3} Single Shot (T4Z enly)  TRIOI and TRIO2 are @ transistor bistable
circuit, which in the Single Shot pesition, is triggered af the end of the sweep and
holds the onode of V1036 sufficiently positive to prevent the timebase being
retriggered. The transistor bistable is reset by push button 5105, ond a neon N101
tights to indicate that the timebase is ready for firing.

TIME BASE CONTROLS

3.1 The Stepped Sweep Control

Figure 2.3 shows the T41 stepped sweep control, which consists of a three-
gang, 18-way rotary switch {TIME/CM) to which cre connected the resistor-
capacitor networks for oblaining the required time base speeds.  These speeds range
from 1 microsecord to 500 milliseconds, in fixed steps, ascending in 1, 2, 5 steps.

Figure 2.5 shows the T42 stepped sweep contrel, which consists of a three-
gang 24-way rotary switch (TIME/CM) to which are connected the resisror-
copacitor networks for obtaining the required time base speeds. These speeds range
from 0.5 microseconds to 5 seconds per em. in fixed steps, ascerding in 1,2, Ssteps.

3.2 Stability Control

This control {(RV152) varies the grid petential of the valve (V1044} and
hence the switching level of the multivibrator., It is set to the point just below the
free~running condition, The control adjusts the sensitivity of the sweep circuit to
Tncoming signals.

3.3 Preset Speed Adjustment

This is formed by the combination of a small variable preset capacitor
(C281, Fig. 2.3, C274, Fig. 2.5) which is mounted on the ganged switch assembly,
and a preset panel contrel {RY172) Set Speed (Fig. 2.2 and 2.4). The latter is
used for the initial calibration of the time base speed from a known 20 mitlisecond
pulse.- The capacitor is used for the highest speed only.



Details of this adjustment are given In the setting-up instryctions {Chapter ).

These calibrations are correct when the Red knab marked Variable is set fully
clockwise, and when the Black knob X Gain is set fully anticlockwise (i.e. ot
minimum "X' expansion).

3.4 Varicble Sweep Control

This control (RV284) is concentric with the TIME/CM switch. 1t determines
the potential to which the charging resistor is returned and affords a continuously
variohle control between the fixed sweep speeds, by decreasing the speed from that
set on the stepped sweep contral to the next lower setting on the scale.

3.5 'X' Expension ond Trace Length

The X Gain control {(RV171) varies the gain of the push-pull valves (V1078
and V108B), thereby controlling the length of the trace. The trace may be
expanded up to 10 screen diameters.  The preset potentiometer (RV148) in the grid
circuit of V1048 varies the emplitude of sawtooth into the grid so that the frace
length may be controiled with the X Gain ot the minimum position.,

3.4 . X Shift Control

The variable 'X' Shift voltage, adjusted by RV18B2, is applied in series with
the sweep voltage from YV 107A to the grid of VI078. By this means the trace, with
or without expansion, may be moved laterelly across the screen 1o any desired
position.

CHAPTER 3

THE VERTICAL DEFLECTION CIRCUITS

VERTICAL DEFLECTION AMPLIFIER TYPE A

1.1 General

The Yerical Deflection Amplifier Type A is a dual-range genemal-purpose
amplifier having a substantially flaf frequency respanse from DC - 15 Mc/s at
100mY per em. and from DC - 0.8 Mc/s at 10mY per cm. Direct coupling is used
throughout te minimize phase shift, and cathode follower output stages give low
impedance outputs fo the C.R.T. ¥ plates and trigger circuit.

A nine-position input attenuator switch (YOLTS/CM) provides frequency
compensated attenuation to svit o range of input levels.

1.2 CIRCUIT DESCRIPTION

The Input Attenuater (VOLTS/CM Switch)

The circuit of the Input Attenuator is shown in Figure 3.2, The input
capacitor (C1) is normally in series with the input to the attenuater, but s short-
cireuited by 51 in DC operation,

The atterustor has four frequency compensated resistance dividers, which

are used singly or in series to give nine division ratios.  The first section hos ratios
of 1, 10 and 100; the secand has ratios of 1, 2 and &,

The Verical Deflection Amplifier

The Wertical Deflection Amplifier circuit is shown in Figure 3.1, Two
pentods valves (Type EF 184) and three double triodes {Type ECC 88) are used.
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The input signal Ts fed from the attenuator netwark resistor R11 (Fig, 3.2} to
the grid of V1. The input stage consists of a cathode coupled pair (V1 and VZ2}.
The inductars {L21 and L22) in the anode circuits are peaked for optimum pulse
response.  An out of phase signal appears ot the anode of V1 and an in phase signal
at the anode of V2: these anodes are direet coupled to the cathede followers V5A
and V5B respectively. RV40, connected batween the cathodes of V1 and V2 is the
X1 preset gain control.

The potentiometer {RV2%) controls the relative DC anode potentials of the
valves (V1 and V2) and consequently acts as a vertical shift {¥ SHIFT) control,
When the amplifier is operatad at high gain ("X10" condition) Rv34 acts as a "fine"
shift control or Yernier,

The cathodes of V5A and V5B are directly connected to the grids of the out-
put amplifier valves {V3A and Y4A)}, The cathodes of these amplifiers are
connected via the X10 preset gain control RV41. The switch S3 (Y GAIN - "X1*/
"X10") short circuits RY41 in the X1 position. The inductors {123 and 124) in the
anode circuits of V3A and V4A give compensation at high frequencies in the "X1"
position.

In "X 10" operation the cathode bias resistors of V3A and V4A {R435 and R44)
dre hot returned to earth byt to the presei ASTIG variable resistor (R¥50).  This
control is used to correct the DC level of V3A and V4A cathodes when the valves
are operating at high gain. Incorrect adjustment offects the potenticl of the Y
plates of the C.R.T., causing astigmatism of the spot.

The vertical daflection outputs to the Y plates of the C,R.T. are fed from
the cathode followers V3B and V4B. The series inductors {L25 and L24) give
compensation at high frequencies, The signal from V3B cathode is alse taken to
the Y1, Y2 positions of the TRIG SELECTOR switch. The neon diodes (N1 and
N2} between the grids and cathodes of VaB and V48 protect these valves from the
voltages that appear at their grids immediataly upon switching an, before the
cathodes have reached maximum emitting rempermture .

1.3 Y GAIN "X1"/"X1g"

With the Y GAIN switch in the "X1" position the maximum sensitivity of
the amplifier is 100 mV per cm. The gain can be adjusted by the SET GAIM "X1"
control {RV40} (see Chapter 1.

When the Y GAIM switch (53) is in the "X10" position, higher valve load
resistors are switchad info the onode circuits of the input and output amplifier
valves (1, ¥2, V1A and V4A), The maximum sensitivity of the amplifier is then
10 m¥ per cm., and the gain can be adjusted, for calibration purposes, by the SET
GAIN "X10" control {(RV4i}.

1.4 Voltoge Supplies to Input Stage

It should be noted that the anode and screen voltages for V1 and V2 are
taken from a common resistor {R33) in the cathode clrcuits of V3B and V4B . The
cathode current of the input stages therefore Flows through the two output cathode
followers.  This is done to reduce the total current consumption of the Vertical
Deflection Amplifier, and to provide a measure of stabiiization, so that the overall
gain is proportional to the power supply voltage.

A negative supply is obtained by rectifying the 12.6v AC heater winding.,
This voltage is smoothed by R57, C24 and allows the cathede resistors R23, R59 to
be large, 50 ensuring a constant current through the input valves.
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CHAPTER 4

THE CATHODE RAY TUBE CIRCUIT
(D.43)

THE CATHODE RAY TLUBE

1.1 General

The Cathode Ray Tube used in this instrument is the-M.Q .V, Type 1074,
It has two guns ond o four-inch {10.4 cm.} aluminized screen of P31 phosphor,
employs spiral pest-deflection acceleration, and electrostatic focusing and
deflection. The tube Is particularly suitable for high speed work, having a fine
spot and high sensitivity over a wide Bandwidth. The final anode voltage is 4 kV.

1.2 Flyback Suppression

An unusucl means of flybeck suppression is employed by including a
“modulator onode” in the CRT. The blanking pulse may be fed at ancde paotential
on fo this plate, avoiding direct eoupling to the grid of the tube. The advantage
of this system is that direct coupling ensures uniform trace brightness at all sweep
speeds and complete elimination of the timebase flyback,

THE CIRCUIT

2.1  The Cathode Roy Tube circuit is shown in Figure 4.1. The Oscifloscope
Pawer Supplies are shown in Figure 5.1, A separate heater winding on the mains
transformer {71, Fig. 53.1) permits the cathode of the tube to be coupled to the
heater, to avaid o large potential difference batween the two, R31T1 (Fig- 4.1} is
inserted 1o prevent interference from the 30 ¢/s heater supply when the Z MCD
facility is being used,

The sawtooth scanning voltages from the timebase (see Fig. 2.2) are applied
in antiphase to the twe Horizontal Deflection Plates (X plates) of the CRT.
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(Side-pin connections are used.) The use of push=pu | seanning reduces
trapezaoidal distortion of the trace on the sereen.

The voltage under examination is applied to the Vertical Deflection Plates
(Y plates), as antiphase outputs from the Vertical Deflection amplifier, vio the
frequency compensation inductars (L25 and L26, Fig. 3.1).

The BRILLIAMCE controls (RV301 and RY318) set the DC levels of the grids
with respect to the cathades, thus controlling the tube beam current.

The FOCUS controls (RY303, RV314) set the potentials of the second anodes,
thus permitting the electron beams to be focussed.

2.2 Z MOD Socker

A socket maked Z MOD, at the rear of the irstrument is connected via
blocking capacitor o one grid of the CRT. A positive marker pulse applied ot this
sockat will brighten the trace, permitting the rise time of a squarewave to be
measured. The time constant of the Z MOD Input eircuit is about 0.1 millisecond
(i.e. 0.0 uf x 10K).

2.3 Graticule Itlumination

The CRT graticule may be i'luminated by retating the black kneb SCALE
ILLUM clockwise. The scale illumination control (RY401), to which the Mains
ON/OFF switch s ganged, is ¢ 25 ohm potentiometer, used to vary the voltage
supplied to the two lamps.  The potentiometer is provided so that the lead on the
heater supply secondary remains constant, whether the scale is illuminated or not.



CHAPTER 4A

THE CATHODE RAY TUBE CIRCUIT (5.43)

THE CATHODE RAY TUBE

i.1 General

Tha Cathode Ray Tube used In this instrument is the Sylvenio Type SE4D. It
has o four-inch (10.6 em.) aluminized screen of P31 phasphor, employs spiral post=
deflection acceleration, and electrostatic focusing ond deflection.  The tube is
particularly suitable for high speed work, having a fine spot and high sensitivity over
a wide bandwidth. The final anode veltags is 3.5 kv,

1.2 Flyback Suppression

An unusual means of flyback suppression is employed by including o " modula=
ter anode” in the CRT, The kblanking pulse may be fed at anode potential en fo this
plare, avoiding direct coupling to the grid of the tube. The advantage of this
system is that direct coupling ensures uniform trace brightness at all sweep speeds and
complete elimination of the timebase flyback.

THE CIRCUIT

2 The Cathode Ray Tube circuit is shown in Figure 4.2, The Oscilloscope
Power Supplies are shown in Figure 5.2. A separate heater winding on the mains
transformer (T1, Fig. 5.2) pemits the cathode of the tube to be coupled to the
heater, to avoid a large potential difference between the two.

The sawtooth scanning voltages from the timebase (see Fig. 2.2} are applied
in antiphase to the two Horizontal Deflection Plates (X plotes) of the CRT. {Side-pin
connections are used.} The use of push-pull scanning reduces trapezeidal distortion
of the trace on the screen,
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The voltage under examination is applied to the Vertical Deflection Plates
(Y plates}, as antiphase outputs from the Vertical Deflection amplifier, via the
frequency compensation inducters (L25 and L26, Fig. 3. 1}.

The BRILLIANCE control (RVZ211) sets the DC level of the grid with respact
to the cathode, thus centrolling the tube beam current.

The FOCUS control {(RY213) sets the potential of A2, thus permitting the
electron beam te he focussed.

2.2 Z MOD Sockst

A socket marked Z MOD, at the rear of the instrument, is connected via a
blacking capaciter (C211) to the grid of the CRT. A positive marker pulse applied
at this socket will brighten the trace, permitting the rise time of o squarewave to be
measured. The Hime constant of the Z MOD input circuit is about 0. 1mSecs
(0.010F x 10K).

2.3  Graticule Hllumingtion

The CRT graticule may be illuminated by rotating the red knob SCALE
ILLUM clockwise. The scale illumination contral (RV226), to which the Mains
O N/OFF switch is ganged, is a 25 ohm potentiometer, used to vary the voltage
supplied to the two lomps. The potentiometer is provided so that th.:: load on the
heater supply secondary remains constant, whether the scale is illeminated or not,



CHAPFTER 5

POWER SUPPLIES
({D.43)

INTRODUCTION

The Power Supply schemgtic is shown in Figure 5.1.  All the rectifiers ysed
are semiconductor diedes, thus ensuring a minimum of delay for the rectified
voltages ta obtain their maximum value,

CIRCUITRY

The mains transformer (T401} provides a!l the required voltages from its
secondaries. The primary may be adjusted, by means of & double-link input
voltage selector panel, for operation on alternating voltages frem %0 - 130 ¥V and
200 - 240V, 50 - 40 cycles.

2.1  HT Supplies

The silicon rectifiers (MR4D1, MR4G2}, together with C404 and C4035, form
a voltage doubliing circuit. This supplies the various HT voltages HT 1 ta MT &
via smoothing and decoupling components. The values of the six avallable MT
voltages are shown against the appropriate cutputs in Figure 5.1.  Voltoges on
valve electrodes, where applicable, are similarly shown in the related schamatics,

2.2 EHT Volrages

The EHT supply for the cathode ray tube {CRT) is derived from the 875V
tapping on the secondary of T401 via the silicen rectifiers (MR404). A 1200V
rramsformer tapping supplies the post—deflection accelerator volioge: MR403 and
MR405 are the rectifiers in a voltage doubling circuit. The negative side of this
multiplier is returned to HT+3.
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2.3 Low Tension

The secondary windings of T401 include e fow tension vinding, giving 6.3V
and 12.6V. This provides heoter supplies, pilat light and graticule i}lumination.
A separate .3V winding is used for the heater of the CRT (see Chapter 4 Section
2.1). This ovoids a large potential difference between the heater and cothode,

2.4 Cgolibration Voitage

A squarewave of 1 volt peak to peck is provided for calibration purpeses as
described in Chopter 6. This is chtained by applying the 150 valts tapping on T401
lo a zener diode MR4Q7 via C402, R403. The voltage across MR4OY is then
attenuated by R404, R406, R409, RV410 to provide lv squarewave,

The temperature coefficient of R404 is selected to match that of the zener
diode, so effecting compensation over a wide variation of temperatura,

The variable resistor {(RV410} allows the amplitude of the calibration veltage
to be set ot exactly 1 volt.

2.5 Generol

A fuse (F401) in the primary circuit, in series with the POWER switch (S401),
protects the transformer {T401) against overlood.  The SCALE ILLUM control is
coupled mechanically to the mains switch; it varies the Brightness of the lamps

fllominating the graticule ond consist of @ potentiometer {(RV401) across the 6.3V
winding {see Chapter 4).



CHAPTER 5A

POWER SUPPLIES
(5.43)

INTRODUCTION

The Power Supply schematic is shown in Figure 5.2, All the rectifiers used
wre semiconducter diedes, thus ensuring a minimum of delay for the rectified
voltages to obtain thair maximum value.

CIRCUITRY

The mains transformer (T 1) provides all the required voltages from its
secondaries. The primary moy be odjusied, by means of o double-link input
voltage selectar panel, for operation on alternating voltages from 90 - 130 V and

200 - 240V, 30 - &0 cycles,

2.1 HT Supplies

The silicon rectifiers {MR5 and MR&), together with C222 and €223, form o
voltage doubling cireuit. This supplies the various HT voltages HT 1 to HT & via
smoothing and decoupling components. The values of the six available HT voltages
are shown in rectangles against the appropriate outputs in Figure 5.2, Valtages
on valve electrodes, where appliceble, are similarly shown in the relafed
schematics.

2.2  EHT Voltages

The EHT supply for the cathode ray tube (CRT) is derived from the 760V
tapping an the secondary of T1 via the semiconductor rectifiers (MR4), The 1000V
tronsfarmer tapping supglies the posi-deflection accelerator voltage: MR2 and MR3
are the rectifiers n a voltage doubling circuit.  The negative side of this
multiplier is returned to HT+3.

PAGE 15

2.3 low Tension

The secondary windings of T1 include o low tension winding, giving 6.3V
and 12.6V. This provides heater supplies, pilot light and graticule illumination.
A separate 6.3V winding is used for the heater of the CRT. This avoids a large
potential difference between the heoter and cathode.

2.4 Calibration Voltage

A squarewave of 1 volt peak to peak is provided for calibrating purposes as
described in Chapter 6.

The voltage from the 150 volts topping on T401 is applied via C424, R438 to
a zener diede MR401. The voltage across MR401 1s then ettenuated by R437, R434,
R435, Rv434, to provide Tv squarewave.

The temperature coefficient of R434 is selected to match that of the zener
diede, so effecting compensation over a wide variation of temperature.

The veriabte resistor (RV234) allows the amplitude of the calibration
voltage to be set at exactly 1 volt,

2.5 General

A fuse (F1) in the primary circuit, in series with the POWER switch {58,
protects the transformer (T1} against overload. The SCALE ILLUM control is
coupled mechanically to the mains switch; it vories the brightness of the lamps

illuminating the graticule and consists of a potentiometer {(RVZ26} across the 6.3V
winding.



CHAPTER 4

MAINTENAMCE, SERVICING AND SETTING-UP PROCEDURE

GENERAL

The simplicity of the circuitry of the oscilloscopes makes them extremaly
relioble;instruments.  For the most part, servicing will be limited to the replace-
ment of defective valves, but should a less common fault accur ne difficulty should
be experienced in detecting the source, if the circuit diagrams are vsed, in
conjunction with normal test procedure,  Test voltages of critical points are shown

on the circuit diagrams, and the location of major components is given on
Plates 2 - 4.

DISMANTLING FOR SERVICING

The "unit” method of construction used ensures that all components are
easily accessible for testing and servicing. The Timebase and Vertical Deflection
Amplifier are built os detachable units and may be withdrwn as follaws:

2.1 Removing or Changing the Vertical Deflection Amplifier

The Vertical Defiéction Amplifier is easily withdrmwn when the two knurled
nuts at either side of the front panel are removed. The amplifier may then be
pulled out from the front.  When replacing the amplifier (or substituting snother
type amplifier) the hwo locating pins at the back of the amplifier chassis should be
directed through the holes ot the rear of the main instrument chassis.  Then all the
amplifier connections will be made automatically as the ampiifier is pushed homd

When withdrawing the amplifier a slight resistunce may be experienced until
the spring clips, which provide connectians for the CRT Y plates and nternal
triggering ouiputs, are released.
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2.2 Removing the Timebase Unit

To remove the Timebaose the cover plates of the oscilloscopes must be
removed, by loosening the Philips bype screws securing the carrying handle {the
handle need not be removed). Then proceed as follows:

(1 Remove the upper and lower fixing screws ot the rear of the chassis.
(2) Disconnect the noval plug on the lead from the timebase unit from the main
chassis wall,

{3} Disconnect the flying leads to the X plates of the CRT {XI plate - white,
X2 plate « orange), and the two leads fer the internal triggering inputs from the
amplifiers.

(4) Withdmaw the timebase by sliding it forward out of the front of the
instrument.

2.3 Access to the Power Supply and CRT Circuitry

Access to the Power Supply and CRT Cirevitry is by removal of the rear
cover plate of the oscilloscope.  This is secured by the two screws af either side of
the voltage selector panel. The components in these circuits are easily identified
from the cireuit diagrams. The voltoge tappings on the transformer are marked.

REPLACEMENT OF DEFECTIVE VALVES

When replacing valves in the Vertical Deflection Amplifier it is necessary
to select pairs of valves having cpproximately the same characteristics, so that the
Y SHIFT control operates symmetrically about the centre of the screen.  Apart
from this, little effect on the performance of the Vertical Deflection Amplifier
should be experienced when valves are replaced, and no further readjustments
should be necessary,

In the Sweep Generator and associated Amplifier the valve characteristics
are not critical, and valves may be replaced without readjusting the preset controls.

I the internal preset controls should require readjustment, the following
detailed instructions should be followed,



SETTING-UP PROCEDURE

4.1  Input Atreruater

The elght trimmer capacitors of the Input Attenustor Switeh (C12, C13, C4,
C8, €9, C5, €2 and C3} are uccessible for adjustment when the left-hand side
plate is removed from the instrument. They are situated at the front of the
Vertical Deflection Amplifier in two parallel rows of four, separated by a metal
screen. Plate 3 shows the pasition of each trimmer,

4.2 Apparatus ond Procedure

In order to carry out this adjustment a squarewave generator is required,
giving a frequency of approximately 2 Ke/5; its output must be variable between
0.2V ond 100V. The rise time of the squarewave need not be particularly fast,
but it must have goed, flat tops ond bottoms. The edjustment procedure is as
follows:

(N Connact the square wave generator to the INPUT socket and adjust its out-
put to approximately 0.2 V.,

(2} Set the input attenuator to 0.1 volt/em. Adjust the sweep controls to
display three cycles of the squarewave on the screen,

(3) Adjust each capacitor in turn, to give square corners to the waveform, The
input attenuator switeh should be turned to the appropriate setting as shown in the
table below. At the some time, adjust the cutput of the squarewave gensrator to
give a trace of 2 - 3 cm. amplitude in each cose.

Capacitor to be
ad justed
12
C13
C4
C8
ce
C5

lnput Attenuator
Setting

1

When this procedure is correctly carried out, the 20 volts/cm. and
50 volts/em. ranges are automaticolly correct.

2
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4.3 Adjustments for Using Probe

~ The copacitars C2 and C3 affect compansation only when the High
Impedance probe is in use. To adjust them proceed as follows:

(n Remave the square wave generator from the input sacket and plug in the
High Impedance probe. Cennect the output of the genemtor to the probe tip.

Set the input attenuator to 0.1 volt/cm. ond the square wave generator
output to give approximately 2 cm, vertical deflection,

{3) Adjust the probe trimmer, which is accessible through a hole In the probe
body, to give a flat top to the square wave.

{4) Switch the input ottenuater to the 1 volt/cm. range,
weve generafor output as befare, and adjust C2,
10 volts/em. range and adjust C3.

Readjust the square
Set the input attenuator to the
All other ranges will automaticolly be correct,

4.4 Adjustment of High Impedance Probe Compensation Trimmer

This odjustment is best carried out with a square wave generctor at an output
frequency of 1 Ke/s. Connect the probe to the NPUT socket and apply it to the
signal generator output. The compensation trimmer is accessible through the hole
in the body of the probe und should be adjusted to give square wave cormers o a
few eyeles of the 1 Ke/s square wave disglayed on the screen,

VERTICAL AMPLIFIER ADJUSTMENT

5.1 General

The preset controls on the Vertical Amplifier fype A are the preset
astigmatism controi (RV50) and the high frequency compensation inductors (121, L22,
123, and L24}. The Set Gain controls are readily accessible on the front paneland
their adjustment is described in Chapter 1. The remaining controls ore accessible
for adjustment through the bottom of thie instrument. Plate 3 shows their position,



5.2 High Frequeney Compensation

This should not be attempted unless a squarewave generator capable of
producing an accurate square wave at 250 Ke/s, with a rise time of tess than 40
millimicroseconds, Is available, ¥ must also be absolutely free from ring or over-
shoot,

The H.F. compensation eircuits are extremely steble, and unless sych a
generator is available, it is best nat to oftempt any readjustment. Suitcble square
wave generators are the Tektronix and the Hewlett Packard Type 211a,

If such o generator is available, the following procedure should be adopred:
Set the gttenuatar

(1} Connect the square wave generator to the input socket,
switch te 0.1 velt/cm, :

(2) Adjust the output of the generator to give a vertical deflection of 2 = 3 em.
The output Fragquency of the meter should be between 200 and 300 Ke¢/s,

{3} Adjust the inductors {L21, L22, 123 and L24) to obtain a flat topped square
wave with o fast rise time, square gorners and no overshoot. It may be nacessary
to adjust any or all of these to obtain the desired result, The inductors affect the
extreme corners of the square wave.and should be ad justed so that their inductances
ore approximately equal.

5.3

Preset Astigmatism Correction

The variable resistor {Rv50) shou!d be adjusted so that the DC potential of
the ¥ plates of the CRT remains the same in zither position of the Vertical
Deflection Amplifier gain switch {Y GAIN), This control is cegessible on the
right=hand side at the rear of the Amplifier, as shown in Plate 3.

THE TRIGGER CIRCUIT

RM127 is adjusted to give maximum trig sensitivity and RV 133 is adjusted se
that the LEVEL contro! operates symmetrically about s mid-position.

Procedure
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The internal calibration signal may be used to make this adjustment,

{1} Connect the CAL O/P1 ¥V P-Pand IINPUT sockets and set the TIME/
CM switch to 500 us/cm.

{2) Set the input attenuator to the § V/em. range. This gives a trace 2 mm,
high.

(3 Adjust RVI27 to give maximum frigger sensitivity without mu lti-triggering
on AUTC, +ve or - 've.

{4) Set the V/em, switch to 0.2 v/cm. range ond set RY135 so that the LEVEL
contrel operates symmetricelly about its mid-position.

(5) Re-check RV127 setting.

THE SWEEP GENERATOR AND AMPLIFIER

7.1 Trace Length Control {RV148)

Set TIME/CM. to 1 Ms/em. and STABILITY control fully clockwise, adjust
Trace Length (RY148] control to give approx. 40 v at the sweep output terminal.
Turn STABILITY fully anti-clockwise and 1f the time base does not stop, turn Trace
Lengih TRV148} anti-clockwise until it does.

7.2 Freguency Compensation Trimmer C116

Short together pins 7 and 8 an TB power socket. On 10u $/em. range with
X GAIN at minimum increasing C116 will produce o small 'tail' to the left of the
spot at the start of the time base. The correct setting of C114 is that at which the
“ail' just disoppears inta the spor.  With X GAIN at maximum adjust neutralizing
by bending wire connected to anode of V1088 until the "tail® just disoppears.
Chack setting of C116 at minimum gain and repeat until rotating the X GAIN from
moximum to minimom produces no ‘tail’ an the spot in either direction,



7.3 Preset Speed Adjustments (R 172, C281)

Set X GAIN to minimum and TIME/CM 1o 1 Ms/em.  Remove the shart
between pins 7 and B and display a 1 Ke/s crystal controlied waveform. Set RV172
SET SPEED contrel to give one cycle per cm.  Turn STABILITY contral fully clock-
wise. Set trace length (RV148) ta give slightly more than 8 cms. of trace.  Set
TIME/CM to 1 uS/cm. end display 1 Mc/s crystal controlled waveform,  Adijust |
C281 to give one cyele per am.  (On T47 set TIME/CM to 0.5 uSec/cm and adjust
C275 to give 1 cycle per two cms),

On T42 time base set RV 195 so that the X SHIFT contro] moves the trace by
equal amounts to the left and right.

7.4  Single Shot Adjustment (RV201) (T42 only}

Display the CAL waveform, switch to SINGLE SHOT and set RV201 to the
centre of the mnge over which the time bose triggers correctly when the RESET
button is pressed,

ADJUSTMENTS IN THE POWER SUPPLY CIRCUIT

The Calibration Voltage (D.43)

The preset variable resister (RV410) in the culibration voltage supply circuit
{Power Supply Circuit, Fig. 5.1) is provided so that the output voltage can be det
to precisely 1 volt peak to peak. This adjustment can only be made by comparing
the calibration voltage with a known, aceurate 1 volt peak to peak signal,

In practice RV401 should not require odjustment. If MR407 is replaced an
equivaleni type must be used.

Rv410 is located on the large printed circuit board at the rear of the
instrument .
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The Calibration Voltage {5.43}

The preset varigble resistor (RV238) in the calibration voltage supply circult
{Power Supply Circuit, Fig. 5.2} is provided so that the cutput voltage cun be set to
precisely 1 volt peak to peak. This adjustment can only be made by comparing the
calibration voltage with o known, aecurate 1 volt peak to peak signal.

In practice RY236 should not require adjustment.  If MR40] is replaced an
equivalent bype must be used,

RW236 is located beneath the metal cover at the rear of the instrument, on a
tag board under the yoke bearing the mains voltage selector panel. 1t is the inner
of the two preset resistors on this tag board, and must not be cenfused with the outer,
which is Rv220 (Fig. 4.2) (SET SHIELD VOLTS).

CRT CIRCUIT ADJUSTMENTS (D.43)

There are three pre-set controls on a printed circwit board, mounted chove
the CRT on the power supply chassis.

RV305 adjusts the inter-deflection plate shield voltage. The potential is
adjusied to give minimum pincushion and barrel distortion.  The contro! is set
during test and no further adjustment should be necessary unless the cothode ray
tube is changed.

RV313 adjusts the alignment of the two traces. To do this, a sire or square
waveform should be displayed acress the troce, on each beam, and the two traces
then superimposed on to sach other.  Adjustment of RV313 aligns the two traces
in the centre of the screen. The traces may, however, be out of adjustment at the
edges of the CRT.

Adjustment of RW310 sets the X sensitivities to be equal, so the two traces
will be oligned ot the edges of the CRT.

Hence, by adjustment of both RV313 and RV310, the two traces will be
aligned over the whole CRT face.



CRT Circuit Adjustments (5.43) CHAPTER 7

The Cathode Ray Tube is equipped with an inter-defiector plate shield. The COMPONENTS LIST
shield 1s returned to o potential divider between HT +3 from MR2 (Fig. 5.1} and '

earth, formed by RV220. This potentiometer is adjusted so that the shield is ot the . :

average potential of the X and Y deflector plates. It serves to correct pincushion ABBREVIATIONS
ond barrel pattern distortion. The control is set during tests and no further adjust-

ment should be necessary unless the Cathede Ray Tube is changed.

Capacitors
SM Silver Mica
CER Ceramic Tubular
ELEC Electralytic’
POLY or PS Polystyrene
POL or PE Polyester Film
P Paper
PC Polycarbonate
Resistors
c Carbon Composition
HSC er HS High Stability Carbon
WY Wire Wound
MO Metal Oxide
MF Metal Film

In the following component lists, no manufactures’ names heve been
included. When replacing components, locally available altematives may be used
it exaet replocements are not to hand  provided the physical size is the same.

t s, however, preferable to use exact replacements whenever possible and
these should be ordered direct from: '

TELEQUNPMENT LIMITED
313 Chase Road
Southgate,
LONDON, N.14.

Telephone: FOX Lane 1146
Telegraphs Telequipt . London. N.14.

or from our Agents,
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INPUT ATTENUATOR TYPE A AMPLIFIER TYPE A
Part C.C.T. Rating Part C.C.T. Rating
No. Ref. Valye Deseription Talerance '@ 7090 Mo, Ref. Yalue DescriEron Tolerance W 70PC
12Mm RT 900K HsC 1% dw 515310 R21 15K C 10% Lo
TTM R 2 990K HsC 1% Iw $10210 RZ2 1K C 10% Tw
18M R3 1K HSC 1% dw $15210 R23 1.5€ c 10% Iw
20M R4 10, 1K HSC 1% aw S10110 R24 100 C 109% Tw
14M RS 500K HSC 19 Iw 510210 R25 1K c 10% Jw
13m R& 800K HSC 1% Jw 515310 R26 15K c 109% Iw
1OM R7 1M HSC 1% Iw $10110 R27 100 o 109 b
17 R 8 250K H5C 1% Iw Y10310 R28 10K C 10% b
1044 R & 1M H5C 1% iw { RV29 25K Potentiometer 'Y Shift'
$10410 RIO 100K z 10% T 6C ( RV34 100K . Vemier'
S10116 R11 100 C 10% Iw Y10310 R30 10K c 10% 1w
518010 R12 18 C 10% tw 510110 R31 100 C 10% w
S10110 R13 100 ¢ 10% Iw 31X R32 7.5K W/W 10% 3w
518010 Ri4 18 C 10% Jw $54310 R33 56K o 109% T
556310 R35 56K C 10% iw
16K c1 0. 1uf POL 10% 4000 SI10110 R34 100 C 10% %w
16J C 3 6-30pf CER TRIMMER 250 510110 R37 0o C 10%% iIW
:6J C3  4-30pf  CER TRIMMER 250y ;';5;3205 Egg ?gE ‘i A 133? "
&3 C 4 w30pF . % w
164 C 5 2_302; EE: ;;}mmg: gg& 38C Rv4Q 1K Potentiometer 'Set Y Gain X1'
59K C & 100pf SM 10% 250y 38C w43 i Potentiometer 'Set ¥ Gain X10* 1
41K C7 10005+ 5 10% 350y Y2720 R42 2.7K C 10% I
16J C8  &-30pf CER TRIMMER 250y Y68205 R43 6.8K C 5% 3w
16 ce 6-30pf CER TRIMMER 250 510010 R44 10 C 10% Fw
43K cCl10 15pf S 59 350y 37M R45 10K Wi 53: 3w
#4% CTt 20pf SM 59, 350, 37M R44 10K W o :]‘:w
16J C12  6-30pf CER TRIMMER 250, Y27210 R47 2.7K C 10% dw
B0 E e e o Dol me o
14 30pf SM o % aw
63X Cl5 Fﬁgﬁ 5 gc}i 350 g?& 0 RRV5510 25K Potentiemeter 'Preset Astig Balance! .
67 C1é 0.01uf . 100 C 10% iw
30X R53 3.3K WW 100 Sw
52D $ 1 SWITCH AC/DC 510110 RS4 100 C 10% Jw
22D 52 SWITCH VOLTS/CM 31X RS5 7.5k W 10% 3w
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AMPLIFIER TYPE A {continued)

TRIGGER CIRCUIT & TIME BASE (T471}

Purt C.C.T. : Rating ' .
No. Ref. Value Deseription Tolerance @ 700( Part c.C.T. Rating
No . Ref. YValue Description Tolerance &3 700C
522210 RE& 2.2K C 10% Tw
$10210 RS7 K C 10%  dw 948510 RIOT  6.8M C (TD41 only) 10% Jw
515210 ES8 1.5K C 10% Iw 9{:85]0 R1G2 6.8M C 10%% Iw
510210 R59 10K C 10% Tw 510110 R103 100 C 109 tw
510310 R&0 10K C 100 L 510510 R104 1M C 10% Tw
518010 R105 18 C 10% w
515210 R10& 1.5K C 10% qw
56X c20 8 ELEC REVERSIBLE 25y 548210 R107 68K C 109 iw
16K c21 c.1 FOL 209 400v 533210 R108  3.3K C 10% Jw
18J c22 8 ELEC 150v $S10110 RIS 100 C 10% 1w
33X c23 250 ELEC 18 510110 RTID 100 c 10% w
33X C24 250 ELEC 18v $10510 RITT 1M C 109 w
20K C25  4700pf P.E. 20% 125¢ $22410 R112 220K c 10% Lw
515310 R1I1IZ 15K C 105 Iw
38Y Ni 3L NEON 50v 933510 R114  3.3M C 10% Iw
38Y N2 3L NEQON S0v . RV115 See RV152
933510 R11& 3.3M C 10% Iw
S10110 RITZ 100 C 10% dw
Brown L21  3.9/7.54H  Variable {nductor 518010 R118 18 C 10% tw
Brown L22  3.9/7.5uH Varigble Inductor 510210 R11% 10K C 109 Iw
Qrange L23 7/16uH  Variable Inductar v22310 R120 25K C 10% Lw
Orange L24. 7/16uH  Variable inductor 533410 R121 330K '8 1055 Lo
2 1.15uH ] Chokes 16 turmson 47K 10% Seplo Rizz gk C 10% o
K C 10% Iw
310110 R124 100 C 10% aw
106 MR21 Diode 7571 547410 RIZ5 470K c 10% Sw
$68310 R126  &8K C 10% dw
14C Rviz7 470 Preset Potentiomefer 2005 Iw
28D 53 Switeh X1 - X10 "y GAIN' §22210 R1Z8 2.2K C 10% T
S10210 Ry29 1K C 10% Fw
26T Wi Valve Mullord EF184 533310 R13G 33K < 109% Z:{W
26T v2 Valve Mullard Ef 184 510410 RI31 100K C 10% v
187 V3 Vaive Mullard ECC88 SI0110 RS2 100 ¢ 10% aw
187 V4 Valve Mullard ECC88 Y2310 RI33 22K ¢ H0% tw
187 V5 Valve Mullard ECC88 568310 RI34 68K C 10% Iw
112C RV135 47K Preset Potentiometer 20% Tw
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TRIGGER CIRCUIT & TIME BASE (T41) (continyed) TRIGGER CIRCUIT & TIME BASE (T41) (continyed)

Rart C.C.T.

Part C.C.T. Rating N Rating
Na. Ref. Value Description Tolerance @& 70°C o Ref. Valve Description Tolerance ‘@700C
510310 RIZS 10K c 10% Jw 106C RV171 See RV182
522410 RIZ7 220K c 10% bw ¢ Rvizz 25K Preset Potentiometer
Y68310 RI38 48K C 10% lw ‘Set Speed' 20% ™
$10110 R139 100 C 10% w zig:g R173 100 C 10% v
$10110 R140 100 C 10% v 010310 Riz4 100 < 10% L
$56310 R14T 56K C 10% Jw T0om RI75 10K c 10% e
533205 RI42  3.3K c 5% hw o1esss RI76. 22K MO 5% 3w
515305 R143 15K C 5% S 79102 RI7Z.1.6M C 5%
$82310 R144 82K C 10% Y 724G RI78 750K c 5% w
S10110 R145 100 C 10% w S18110 RI79 150K HSC 1% dw
518410 RI46 180K c 10% w ToeM RS0 18 c 10% Tw
568310 R147 68K C 10% Iw RIS 82K H5C 1% hw
104C RVIE 100K Preset Potentiometer 'T/B Length' o7c  (RVIBZ 50K ) omare, X SRIFH -~
515410 R14% 150K c 10% Jw si310 Rzl 1ok X 'Gain' oo w
$10H10 RIS0 100 C 10% dw e RI& 10K C 10% w
522310 RIST 22K ¢ 10% Lw A RIB4 15K ¢ 10% T

RV1I5) 100K Potentiometer 'Level ! RTE5 820K C 109% Iw
115C RVI152) 10K ) Patentiometer "Stability’ 20% 2w

5104 ) Switch Aute ON/OFF 74] C101 3.90f \
512310 RIS3 1K C 10% du 74 Cioz 3 .9pf EEE (141 enly TR
510110 RIS4 100 C (Positioned on copper side) 10% Iw 673 cis .01 POL Sor
556310 RIS 56K C 10% dw 673 C14 .o POL POy
533410 RIS6 330K C 10% Jw 664 cios . POL 20% g—ov
510110 RIS7 100 ¢ 10% Jw 661 Clo6 .1 POL 200 2383
510510 R158 1M c 10% kw 33K 107 .3 POL el }gs
518010 R159 18 C 10% 2w 6. ciog .1 POL o )2 v
Y10305 R1&1 10K C 5% Tw 76) C109  470pf CER 0% 503"
Y36205  R162  5.6K c 5% L 66 cne 0. POL 20 5o
533403 R163 330K C 5% aw 491 Cl 100pF POLY Yo 550
556405 RI&4 540K C 5% Fw 39K Cl12  CER CER 5o 75{}:
$51405 R165 510K C 5% Jw 39K CH3  15pf CER 5o Y
$10110 RIS 100 ¢ 10% Jw 45K Cl14  10pf CER iy igo\,
102M R167 22K MO 5% Jw 41K Cli5  30pf CER 10% oy
510110 RIS 100 C 10% Iw 75) C116  T0-40pf  TRIMMER "
010310 RIS 10K C 16% Tw g:i 817 0.1 POL 209% 100

LS POL 20% 400y
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TRIGGER CIRCUIT & TIME BASE (T41)

{coniinued)

Part C.C.T. Rating
No. Ref. Value Description Tolerance & 70°C
714 Clie 50uf ELEC 150
70) Cl20 0.047 POL 20% 250y
86J C1z21 0.1 POL 20% 250
45K Ci22 10pf CER 209 750y
34E MR101 Dicde OA B

34€ MR102 Diode CA 81

34E MR103 Diode OA 8]

34E MR 104 Diode OA 81

34E MR105 Diode OA 81

34E MR 104 Diode OA 81

34E MRI107 Diode QA 81

g;g 2:?}}? :; Trig. Selector Switches

5103 See RV284
$104 See RV115 and RVI52

10T V101 Valve ECF 80

T V102 Yalwe ECF 80

187 V103 Valve ECC 88

187 V104 Valve ECC B8

TIT Y105 Valve EB 21

107 V104 Valve ECF 80

10T Al Valve ECF 80

107 V108 Valve ECF 80

Part
Neo,

947510
533410
S47410
1084
10M
107 M
92251C
912510

103C

510510
510410
547410

374
43
37K
36K
44]
163

27D
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TIME/CM SWITCH CIRCUIT

C.C.T.

Ref. Value Description

RZI7& 4.7M C

R277 330K C

R278 470K C

RZ79 1M HSC

R280 M HSC

R281 M H3C

R282 2.2M C

R283 1.2M C
{ 103 ) Switch 'TB ON/OFF
fRvV224 1M ) Potentiometer 'Varicble'

R285 1M C

R28 100K C

RZ28/ 470K C

c274 0.2 POL

C77 2 POL

c2rg 0.02 PCLY

C279  2000pf  POLY

C280  180pf POLY

28l &6-30pf TRIMMER

5276 TIME/CM Switch

Rating
Tolerance @ 709C
10%% aw
10% aw
1% Iw
1% Tw
9% Lw
1% Lw
10°% iw
10%6 Iw
2086 Iw
10% aw
10% fw
10%% w
1% 140y
3% 1a0v
1% 350y
2% 350w
29 350



TRIGGER CIRCUIT & TIME BASE {T42) TRIGGER CIRCUIT & TIME BASE (T42) (continued)

Part - C.C.T. Rating Part C.C.T. Rating
No. Ref. Value Deseription Tolerance & 70OC No. Ref. Value Description Tolerance @ 70°C
948510 RIOT  &,8M C (TD42 only) 10% Iw $10310 R34 10K c 10% Tw
48510 R102  4.8M C 105 tw 522410 RI37 220K C 10% aw
S10110 R1IOG 100 C 10% Tw ¥48310 R138 48K C 10% iw
$10510, R104 M C 109 dw $10110 RI139 100 C 10% Tw
$18010] RICS 18 C 10% Aw 510110 R0 10C C 10% w
$15210! R106  1.5K C 10% Fw §56310 R141 36K c 10% Fw
568210 RID7  4.8K C 10% Sw $33205 R142  3.3K C 5% Fw
533210 RIOB  3.3K C 10% aw $15305 RI43 13K C 5% dw
$10110 RIOO 100 C 10% Iw 382310 R144 82K C 10% Fw
S10110 RITO 100 C 10% dw $10110 R145 100 C 10% Iw
510510 RITT 1M C 10% Iw S18410 R146 180K C 10% dw
§22410 R112 220K C 10% aw 568310 R147 68K C _ 10% Iw
515210 R113 15K C 10% hw 104¢ RV148 100K Potentiometer Preset'T/B Length'
233510 R114  3.3M C 10% T 209 Fw
RV1IS See RV152 $15410 RT149 150K C 10% dw
$33510 R116  3.3M C 10% Tw S10110 RIS0 100 C 10% Iw
$10110 R117 100 C 10% aw 522310 R151 22K C 10% aw
518010 R118 18 C 1085 Jw RVTIS ) 100K Potentiometer 'Level’
S10310 R11¢ 10K C 10% Iv 115C RV152 ) 10K Potentiomater *Stab’ 20es Do
v22310 R1Z20 22K C 10% T 5104 ) Switch Auto On/OFf
$33410 R121 330K C 10% I $12310 RIS 12K C 10% Tw
548410 R122 480K C 10% Iw S10110 R154 100 C (Positioned on copper side)  10% Tw
510410 R123 100K C 10% Tw $56310 R155 56K C 10% Tw
$10110 RI24 100 C 10% W 533410 R156 330K C 10% Fw
547410 R125 470K C 10% Iw S10110 R157 100 C 10% T
$48310 R126  &BK C 10% Tw S10510 R158 M C 10% Tw
14C RVI27 470 C Potentiometer Prasat 20% W S18010 R159 18 C 109 1o
522210 R128  2.2K o 10% aw Y10305 R1&T 10K C 5% L
$10210 R12Z 1K C 10% Fw ¥56205 R162  5.46K C 53 Iw
533310 RI30 33K C 10% Iw 533405 R163 330K C % Tw
510410 R131 100K C 10% Zw $56405 R164 360K C 504 T
S10110 R132 100 C 10% Fw 551405 R165 510K C 5% Iw
Y¥22310 RIZZ 22K C 10% Tw S10110 R166 100 C 10% "
$68310 R134  &8K C 10% Iw 10244 R147 22K MO 59 e
112C RV135 47K Potentiometer Presat 20% Iwe S10110 Rl1a8 100 C 1004 1w
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Part
No.

010310
106C

10110
s10110
010310
102M
108M
518010
10&6M

107C

510310
015310
$82410
510510
$10110
533210
515310
S10110
18C

515510
547310
510610
539310
17C

512310
$22410
922510
190

556310
510310
548210
S10410

TRIGGER CIRCUIT & TIME BASE (T42) {continued)

C.C.T.
Raf, Value Deseription
R1&6%9 10K C
RVIZ1 See RV182
Rvi72 25K Potentiometer Preset
‘Set Speed’
R173 100 C
R174 100 C
R175 10K C
R17& 22K MO
R179 150K H3
R180 18 C
R18? 82K H5
Rv182 50K ) Potentiometer 'X Shift'
RV 171 10K 3 " X Gain'
R183 16K C
R184 15K C
R185 820K C
R1%0 M C
R1%1 100 C
R192 3.3K c
R193 15K C
R194 100 C
RV 195 iM Potentiometer Presat
R196 1.5M C
R197 47K C
R198 10M C
R199 39K C
Ry 201 10K Potentiometer Preset
R202 12K C
R203 220K C
R204 2.2M C
R205 18K HS
R206 54K c
R207 10K C
R208 4. 8K C
R209 100K c

Tolerance @ 70°C

Rating

10%

20%
16%
10%
10%
5%
1%
10%
1%

200

10%
10%
10%
10%
10%
108%
10%
10%
20%
10%
10%
10%
10%
20%
1024
10%
1%

1%
1%
0%
10%
0%

T

Fw

Iw
aw
Tw
Jw
Iw
tw

1
W

Part
No,

556310
510410

74)
74)
&7 )
&7.)
661
&6
33K
68
75J
661
691
37K
37K
45K
41K
171
26K
71J
45K
72]
100J
671
1004
101
20
664

34E
J4E
34F
34E
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 TRIGGER CIRCUIT & TIME BASE {TA2) {continued}

C.C.T.

Ref. Yalue Description
R211 56K C

R212 100K C

C10] 3.9t CER (TD4Z only)
Cro2 3.90f CER

CI103 0.01 POL

Clo4 o.M PCL

C105 G.1 POL

Clos 0.1 POL

cley 0.1 POL

cioe Q.1 POL

Ci0®  470pf CER

Ciig 0.1 FOL

cin 100pf POLY

CH2  15pf CER

c113 i5pf CER

Cild 10pf CER

C115 30pf CER

116 4=20pf TRIMMER
C118 g.1 FOL

C11g 50 ELEC

C122 1 0pf CER

C123 220pf P.E.

C124 100pt CER

C125 G.01 POL

Ci24 100pf CER

127 150pf CER

128 0.033 POL

cize o4 FCL

MR 101 Diode OA 8]
MR10Z Dioda OA 81
MR103 Diade CA 8]
MR104 Diode CA 81

Rating
Tolerance @ 700C
10% Iw
10% Tw
+kpf 750w
Hpf 750y
20% 400y
209% 400
20% 250
20% 250
20% 125v
20% 250
10% 500w
20% 2500
10% 350v
& 750
5% 750y
10% 750w
1076 750v
209 A0
150y
20% 750
20% 400
10% 500
20% 400y
109% 500
10% 500
20%% 250w
209 250



TRIGGER CIRCUIT & TIME BASE (142) (continued) TIME/CM SWITCH CIRCUIT

Ratin Part C.C.T. Rating
,'P\T: CF}SF‘.T ) Valos Description Tolerance & 7chc L‘i& Ref. Value Deseription Tolerance @ 700C
B4E MR105 Diode OA 81 947510 R276  4.7M C 0% aw
34E MRI0S Diede QA 81 S47410 RS77 470K C 10% w
. 533410 RZ78 330K C 10% Aw
34E MR107 Diode OA 81 : :
s ME108 Diade OA 8] 539410 R279 390K ¢ 10% Aw
548310, R280 48K C 10% Tw
530305, R281 30K ¢ 5% Fw
34D 5101 ) , . 515310 R282 15K C 10% Jw
25D 5102 ) Trig Selector Switches §51405 R2E 510K c 5% v
5103 Switch See RV284 S10410 RZ84 100K C 10% Tw
S104 Switch See RV115 & RV152 1261 R285  15M HS 2% tw
Q4C 5105 Reset 127L R286  5M HS 1% Aw
560 5106 Single Shot/Mermal 1280 R2B7  2.5M HS _ 1% sw
1291 R288 1.5M HS 1%, Y
1444 R28% 500K HS 1% Tw
36Y N101 Neon Type 3L 14M R290 500K HS 1% Tw
103C {Rv221 184 ) Potentiometer 'Variable’ 20% Iw
1197 TRIO1 Transistor L8293 motorela (s103 ) Switeh 'T/8 ON/OFF'
1197 TRIQZ Transistor LB293 motorola 912510 R292 1.2M C 10% Tw
i valsll Valve ECFE0 472K C275  39f CER 5% 750
o7 V102 Valve ECF80 16) €276 &/30pf TREMMER 250w
187 V103 vaive ECCB8 1021 C277  20pf CER +0.25p 750y
18T V104 Valve ECCES 103 C278  380pf P.S. o 125
17 V105 Valve EB9 104 C27%  4000pf P.S. 1%, 125y
10T V106 Valve ECF80 . 105) 280  0.04 P.S. 15 t 25y
107 V107 Valve ECF80 106 Cz8t 0.4 P.E. (0.33 1% ~ .08 3%) 2% 125
107 vion Valve ECF80 1074 . c2e2 4 PE. 2% 250
107 V109 Valve ECFED
550 5275 Switch 24 PCS 'TM/CH'
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Part
Ne.

11cC

582410
718510
108C
98¢
510410
¥8C
510310
T14C
Sto410
539310
108C
010410
?18510

1nic

582410
512410
510310

16K
20X
29K
29K
16K
44K

48Y

707

TRIGGER CIRCUIT & TIME BASE (T42) (continyed)

C.C.T. fating
Ref, Value Description Tolerance ‘@ 70°C
{ RV301 1M Potentiometer 'Brightnass'
f RV303 T Potentiometer 'Focus'
R302 820K C 10% . zw
R304  1.8M C 10% Tw
RV305 1M Potentiometer Preset '[P, 5.
RW306 250K Potentiometer *Astig'
R307 100K C 10% aw
RV308 250K Potentiometer 'Astig'
R309 10K C 1096 aw
RV310 100K Potentiometer Preset 'X SENS'
R311 100K C 10% T
R312 39K C 10% Iw
RW313 10K
R314 100K C 10% P
R315 1.8M C 16% Iw
{RV318 M Potentiometer 'Focus’
(R¥318 1M Potentiometer 'Brightnass’
R317 820K C 10% aw
R31¢9 120K C 10% Twe
R320 10K C 10% aw
cam 0.1 POL 209 400y
€302 0,01 CER 10% 1.5Kv
<303 Q.47 POL 20% P25
304 0.47 POL 20% 125y
305 0.1 FOL 20% 400
C306  5pf CER 5% 750w
N30T Nean Type XC12
FMR30 Lener Diode [27V | mfa)
CRT 1074 M,0.,v,

Part
MNo.

956570
11iC

218510
510310
510410
34C
44C

510410

33K
20X
16K
18K

48Y
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C,RE, 7, CIRCUIT TYPE 543
cC.C.T. Reting
Ref, Yalue Description Telerance @ 709¢
R310 5.6M C 10% Iw
{ RV311 Y Potentiometer 'Briiliance’
{ RV3I3 1M Potentiometer 'Focus'
R314 1. 8M C 109 w
R31S5 TOK C 109% Iw
R31& TO0K C 109% Fw
RV320 ™M Potentiometer Presst *Shield Voltage'
RW321 230K Potentiometer 'Astig' {Sanged with
RY424 'Scale tllum')
R322 TO0K C 10% Fw
caw 0.l POL 200 125v
Can .01 CER 1% 1.8Kv
c312 Q.1 POL 20% 400v
c313 0. POL ' 20% 400y
N301 Neon Type XC12
CRT SE 4D Sylvania Thorn



Part
No,

F9C

533310
522410
&L
105L
S10210
88c
GoM

100L

73L
322110
123M

16K
16K
39J
58
28]
37X
12

1

!

20K

a9l
5%

a9

e

. A -

C.C.T.

RV401

R402
R403
R404
R40&
R409
RV410
R411

R412
R413
Rd14
R415

R415
R417
R418

C401
<402
c403
<404
€405
C404
C407
C408
C409
C410
C411
C412
C413
Cdld
C415
L4146

POWER

SUPPLY TYPE

DescriEHon

Potentiameter 'Scale |[lum'

{Genged to $401)

zonN

-F.
sC

M T

Potentiometer Preset 'Safeqi!

W
Ww
W

WW
W

W
C
VWY

POL
FOL

ELEC
ELEC

ELEC
ELEC
ELEC
PCL

ELEC
ELEC

ELEC

Toleramee

Rating
@ 70°C

10%
10%
3%
1%
109%

5%
109
10%
1056
0%

5%
0%

5%

20%

400y
400y
2Ky
27 5
275y
3.5Kw
450
450
450y
125

450
450v
450

Part
No.

&1J

405

80
180
18]
7C

&G

1217
68T
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FOWER SUPPLY TYPE D43 (continued)

C.C.T. Rating
Ref. Yalue Description Tolerance @ 700C
C417 32 )

C41s 32 ) ELEC 3560w
T401 Power Tronsformer
Prirary (50 c/s) Secondag
0-110 Vv AC 150v V RMS 225 mA
0-110 v AC 350+ V RMS 1 mA
875+ ¥ RMS 2 mA

5401

MRA01
MR402
MR403
MRA04

#AR405

MRA04
MRAO7

F4Q1

0-5-10-20 VvV AC

1200+ ¥ RMS 0.1 mA

6.3 WV RMS 1.25amp
12,6 VRMS 1.8 amp
4.3 VRMS 0.6 amp

POWER ON/OFF {Ganged with fv401)

Silicen Diode DD056 or 7575
Siticon Dicde DDOSE or 2575
Ractifier Type K&/50

Stlicon Diode ) .

tucas DDO3E ) *off:
Rectifier Type K850

Zzner Diede 1Z10 or squiv.
Zener Dicde ZC11

Fuse 14 amp delay
Fuse 3 amp delay
(578" leng)

220
1M



Fart
Na,

44C

533310
12TM
&3M
124M
Y27310
Y27310
63M
1o5L
510210
31C
&9L
522410
368410

13

39J
1J

16K
1J

T3K
58J
58)
16K
20K

2%
591

5%4

C.C.T.
Ref,

RV424

R427
R4728
R42%
-R430
R431
R432
R433
R434
R435
RV436
R437
R438
R440

CaM4
C414
C417
C418
C420
€421
C422
C423
C424
C425
C426
C427
C428
C429
C430
C431

POWER SUPPLY TYPE $43

Yalue
25

33K
330
1K
1.8K
27K
27K
1K
7.5K
K
aK
160K
220K
580K

16
0.05
16
0.1

16
0.05
100
100
0.1
4700pf
32
32
32
32
32
32

[

Rating
Tolerance @ 70°C

DescriETion

Potentiometer 'Scale 1Hum!
{Ganged with RV321 'Astig")

C 10% w
Wi 5% 2w
W 5% 10nyr
WY 5% 10w
C 109% Iw
C 10% Tw
WY 5% 10w
H,5.C, 1% pio
C 10% aw
Potentiometer 'Set 1V p-p'
M.F. 5% Iw
C 10% Iw
C 10%% Iw
ELEC 450y
P 10R4 2Kv
ELEC 450y
POL 20% 400v
ELEC 450y
P 109 2.5Kv
ELEC 75
ELEC 275
POL . 20% 400y
POL 20% 125v
ELEC 450,
ELEC 450
.ELEC 450y

Part
No.

&6ET
&0

70
180
180

435

Y1z
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POWER SUFPLY TYPE 543  (continued)
C.C.1. Rating
Ref, Valpe Description Tolerance @ 700C
MRAOT Zener Diode 2C11
MR402 Selenium Rectifier K§/50
MR403 Selenium Recrifier K8/50
MR404 Silicon Rectifler 3X DDC58
FARA05 Silicon Rectifiar DDOS36 or Z575
MR404 Silicon Rectifier DDOS56 or Z575
5401 POWER ON/OFF (Ganged with Rv424)
T401 Power Transformar
Primary (50 ¢/3) Secandary
C-110 v AC 150 ¥ RMS 150 mA
0-110 v AC 350 v RMS 1 mA
780 W RMS 1 mA
0-5-10-20 v AC 1000 vV RMS 1 mA
6.3V RM5 2.5 amp
12,6 VRMS 1 amp
6.3 V RMS 0.3 amp
F401 Fuse 1% amp delay Fuse 220v
3 amp delay Fuse 110w
{5/8" long}



NOTES -
I SWITCHES
SHOWN

NOS S101. $102
IN QUT POSITION

2 ——O—-— DENOTES TERMINALS ON

@ P/C BOARD

3 VOLTAGES MEASURED WITH AVO 8 METER
TIMEICM SW SET AT OmsiCM  TRIGGLRED

8Y 50 CAL WAVEFORM

€XT,-(SLIONYY
X l
TRIG (D&IONLY }- - - X
RIOT 1,
6-8M b
Y2 !
(Da30MY) t o
,'l._MJ
3-90F
| RIO2 ,
YHD43ONLY) | s ”‘1
NT(S43 ONLY) voo3 N
[_.J
3-90F |
SYNC TAKE OFF
PANEL
PC 34
F ¢
LRI E
Tk N
o [
R R{ L
s102 8 0‘4 N :‘ ,'u
L€ Ll fe
-
[+ H H
L J F 1 F
ou¥ QuT IN
A+ - + -
E 1
Io)] X Y, INY
&l 8 r 3
i .
N
[ Yy EXT
=L
D43 S43

TRIG SELECTOR SWIICH

100

0-01
77

TRIGGER CIRCUIT
TYPE TS41,TD4Il, TS42 & TD42
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FIG.2:1.
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= RI38
{ys.ccr)
<
Riie Sis RB S RIS
3 22k K S
r
®o- @-rmn's(um)
(D 1B POWER PLUG,
51024
> >
SRO7 | 2aie mize  Anes m:.é J..cnoc
° geex $ 00 2203  33M 2 330k g Toi cin TRGGER
" R140
. 100pF (upccr)
51028
Rii?
ANV (% .]_ cn2
100K - (S0F
SI0IA AAAA
PETHN cog . ,
! 100
l 00
!
|
!
SIOIA &Y
SRI3E
4: (119
<
RiO4
AAAA—
iM
<
e CoSade RIO6 Cl05 RIBY RI20 RI26 R0 2 R133 "'”;' ke CHO
1QpF 1Sk Ot = 15« b3 22x L LIS $ 22« 47K ;, - (-
T -I- | ® ]
: O -
l,, VZECF80 U2 ECF 80 V2ECF 00 €cc as



VOLTAGES MEASLRED
WHLE DesPLAYING

2 em Y DEFLECTON

oF S0 LK B TRIG
SELELTOR AT

HOAMA, ¢ VE PHTERVAL
VILTHETER uatD

AVD b

FY WY

1

Vio/i~ £LF 80
viQl~FCF BOL

TRIGGER CIRCUIT

210V

p

S R/0G 2/07 SR
$ 7k S-B L 3 63« ’
S/i02a
C/Q3 Oy
/OQDFO}
|
|
S/O?t'{
C/08 ;.
%)
cior /15 LY o oF ]
S iiiele] - y
| V/O2A viogs 2. Se87Y
H a
. ' B3v) B3y
/v] g | R 114 C/09
:O' =
: T Cro4
-'l : > s <
- eno$
02 ; £/09$/-?M 2758 -4
y
|
Lro i RVIID ¢
+70 ; 7O 0K 3
1 R Y
-~
L /706 :
= Ole 4 £/20 RV 13
€/05 - : 27 & 00K
e SENSITINITY
Fy Py Py Py
i 2
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TIME/CM SWITCH

ANODE
rvzm A
] 1 1 1 |
cm_*l PRE-SET SPEED (111 SEC) czre 280 c282 c284 |
-
7 6-30pF 1RO F ‘002 -02 2
(=
1 i [} Te] 20 SO 00 1 s Te) 20 100 SO0
GRID
V203 A
f b, L y
A\ N
- /u p3 V13
t
TO TME/CM WALMK E RY203 (FIG2 2)
L 4 &

ot
2

I
S20LC/CHB
!

HOTE! FOR FUNCYION OF CA RA,CB SEE FIG.2 2

o FIG 2-3
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£CF BO $ecFso +ecFe0 ECFB80 ECFBO
250v TO - O 20— PINN"T
™G CCT
Ri83 RiI49 RISS RI79
10K { MOD 150K 56K 150K
e PLATE) HS
sov]| BT )
[} [ -~
TMGGE R PULSE .
FROM 11t ON L N FIN < @3 PIN N4
- Tho LCT & - N8 m
N nIse- P
JUS— - A { - aley Ri76 RSO
- AN 9 Sk 22K 8 3
- Ay ) R 08 )
? s nies - m73
= . W0 0O AN
— ¥ vioe leaa | 30, RS
40y | AN
| 820x
) . niS8
3 15K N ciie SWEEP
R204322M —
3 o uTPUT
Ride L
?»o- y QLU R —ﬂ
L) {WAFER |
x5 gm0 wesa @
S /EM . SW))
%3 o 1 o
— FIN CONMECTIONS
3 1 LLs FOR 178, POWER MO
3 R137 W Pt a3 Ri6s [FRm
IQOIL:Z?OK SEW MRIOS T MRIOS [ W'gg—" zm:'[ﬂ COMMON
3 ® 220m = wos (WAFER 2 . Lhd
(O TICM SW) o' § vios §REs
I’D\ © $102A 2 ) < (163v) g MOD PLATE
RisH
22
AVI52 MR IO
STABHLITY 2
vioss
‘ grisy  (mAEER? Qhte2 nis4 2RI69 AI7S MO o
N 2w REAR $ 6K 60K oK 0K = 5 MS
0K 3 S sio6™ n o $a T/CM SW)
c . LENGTH ®
_ 4iss | ‘ 10 5103 _Y ?J@_,,,,. ne2
legcad meTse2/ ) 1 1
088 €cc 88 €89t €8y
sose W : 2 4 COMMON a————(0)—= PIN N3
! nores- €3 OENOTES TEAMINALS ON P/C 8 BOARD. [N} DENOTES TERMINALS ON PC33 BOARD
B K036 7 VOLIAGES MEASURED WITH AVO 8 METER , TIME|CM SW SEV TO OmetM HEATERS — yi01 103,104 106 ————(@P— PIN N8
TO DISPL AY TRIGGERED BY 50cA CAL. WAVEPORM vio$
SWITCH © . V102,105,107, 108, e————@Ady—e PIN H°1
CRTCCT 105,107,108

TIMEBASE & HORIZONTAL AMPLIFIER FIG.2'4
TYPE TD42 & TS42
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TIME/CM
SAREEN
*0e s
s 30}
od’ *20)
oal
b 2
s:csils’ &

L222

[}
[}
R277
470K J
C200
X
8 [+ 2]
¢
( 4000pF
[} o
[ | _= ° CI
o \ / o
o -]
O iR -0—07—1
9
[ o
o o
o o
® o
o [+3 Ul
13
Cao2
it
4
(>, ]
8-30oF
7 1

®

NOTES
L @D(NOTES PRINTED CIRCUIT PC8 TERMINAL NUMBERS

(see timebase and Noruontal ame oct)
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@"e

TIME/CM SWITCH  FIG 2.5
‘ TYPE TD42 & TS42




VERTICAL AMPLIFIER TYPE A

33 7 o (m-xgo)

"“;[E.'-ii'"""\:““felss

Signal

FRom vpuT
Tenusror

(380 pa'x’}
L %1%
. -~
T2 2ok v
A Pindiaron
L’JCCIHT

VOLTAGES
AMIEASURE D
wips 2eat

DEFLECTon®s

OF 50c/s,

VOLTAMMETER
USED
ANVI B

NV 4

-J,.' LG )('{-vs supply)
To Sto/
(Fia 4}

@3 M) gy

To Car
¥z Puge

y /00K
VERNIER

£37}
o0 3 X/
R+3 ol
6-8K.X/0!
L'.l'l‘A
R

RVSO
= el X! 15k |
QX0 [PRESET 2
. ‘AS7/G I

L25
CONNECT/ONS
7O POWER

SOCKET
/- HOvaec
oS- f10vac
2 A7+2
T AT
B r2-6v HEATERS
8 &3y "o(Vs)
£ SvAap CAL
5 FARTH
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Vi ~ EFI84
V7 ~ EFI84
V3~ L£CC 88
Yua~E£CC 88
Nt~ 3L
N2 . 3L

Vs —Ecca 8

FIG 3-1



s

Low
{Or—9

Ed
w

8

s

K
0Cs A
,
a1
loto0g-
ot

RI12 !
18
-2
O..
'5
O— Ca
30P
F,—,W :
‘ ~V\3
o-o— Rl
900 K
2 c2
o 0P
5
O_, PEOUNE—
)
30P

INPUT ATTENUATOR

VOLTS /CM 52

TYPE.43A,

Ci6

RIO
100K

Cctis

e 15

3

10 R24 X0

AMPCCY. FIG 30
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FIG 32
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CRT CCT.

TYPE D43

R32(MTOON RCAA)
- e o- AR oo O {HT+ 300V
> ®
RV & ASTIG. AV & ASTIG. @ . 260V FROM
G\ 306 3%50k] 308273504 @ 0O MR 406
1Ps ) N ALIGN. 20013
e | e o3
— 13 2xv
c301 X TENT e vE
]
R307Q 100K I P ':
H 00K §
PC 4A 4 120x 4
- e e = e e _PSF
R D l R I . 39 | C306
4A
- 7 I N B e
Wy oyont v
L. 20¢ o .
L 20v {A3y Ay
-soovls 8 |.soov
< - <{
::“0.: 17 La2sov +8M SRS
( 250V I REGISTRATION >
232
l—J po MOD PLATE BLANKING
FROM 1/8
6 Al
t 12
> >
£ AV303 ———— ———— Focus &
IMQo— RV G
S Focus 2 i ™
€302 3 4
0.0t
AREAS SHOWN - fm
DENOTES #UNTED CCT BOARD
PC 42
? @ a3y
3
¢ $ 8302 ny0o9 ®¢ $20x
(B LENOTES TAG N ON PC4A < 820k ok 3
Q oo
LU= N
/85« Foyy
—
/’/ .
€304 .l.
[P R}
. BRIGHTNE <
* g =38 $avae
<SRN
$io0oK
1 D rroon ecan
RY20 -
SIDE_CONNECTIONS 0k
VIEW LOOKING AT REAR OF CRT
o {-1000v
le— pC 44
FIG.4-]
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C.RT CIRCUIT TYPE S43

. el HTY ¢ 3

36OV
EMTs | (2] ?

FiG 3.2 :wm
28Ky <,IM

SEY
SHELD | .
YOUS € prv321
> 250K
PASTIG
EHT-860V
- -} HT + 5
250v
ClJ__
-

R322
ooK

op 11 » R310 CSIL
R4 Qv: 5-6M -

WF

I &~ & r 2
y

2 n(go | FROM VI06. ANODE FlG_ 4 2

{(FIG. 2-2)
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POWER SUPPLY. TYPE D43

Fild -

o N

UV C
—
—— ~ ey
! 2 3 4 5
[ ] ®
T___ 1 e 17 ov
- | . e Hov
6 7 8 9 0 12
né e (i e e AT a
AP Sey ey SR
20 2 22 23] 24 zN
*—9—8—01 010 —o ov
z7 28 29 30| ¥ [ 32 33

PIN CONNECTIONS
FOR 1/ POWER SKT

PIN CONNECTIONS FOR
Y AMP, POWER SKT __ |

163V

2 EARTH

I HEATER COMMON
4 HTe3

S HIs6

6 6-3VHEATER

7 HT+S

8 MOD PLATE
9

NOTES 1.

ljoy

6 )10V RMS

2 HT+2

7 HT+|

3126V HEATERS
8 6 3V HEATERS
4 1V PP CAL

S EARTH

e e s e (UTLINE OF PC .3 A

2

(%) DENOTES TAGS ON PC 3A

PC 3A.
FOR VOLTAGES
SEE UPPER Y
AMP CCT.
FOR VOUTAGES
pebNK SEE LOWER Y
7 I AMP CCT.
ONTESTpan 9
c4to 'K
) +300V
EHT +(+32Kv) 6

e
1402 v
e B i e R —
L\

J/ ca07 ¥ 250V
Y I 150F 220 Vely (.,
' “

MR4 04 ,.._H
4% DDOSB . ?
cs08 MR 406
igpF —
R4(8 ¢ T+
ca09 L—NW(? H +H20v
16uF 15K cai8
i - T 2
P 4N
-
VOLTAGES MEASURED WITH 240V RMS INPU' ° FlG S l
L

VOLTMETER TYPE -AVO 8
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4 MAINS NPUT

POWER SUPPLY
TYPE S43 sl

—
ca2
MR40S
F401 50AS 100,F
R&27
Cat 33K
S0t ‘
i WF ce2
MR406 100,.F
50AS

o ¢

R428
330

= HT*3

- HT+5

AAA,

o HT+6
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-
.
[ { HT+i
6 7 819 101 12
OO0« O—
CEJ 4d5 7 MR 404 D0OS58 Ris33 -
(? LTSS r Gy I Y v C e
rﬁﬁ con
292 Rlnlles 26 cai x0%F
o (o I -
can ¢
L-O-0-0-0010-0Q ___sﬁz:“
772829303 |2 B c F
RV426
25 R438
SCALE 220K
ILLUM.
-
.
MR402
c46  K8/50
CONNECTIONS CONNECTIONS : = | -t HT 43 CAL
TO_POWER SKT | TO POWER SKI T8 ' 05.F ca2! OIF > Py
I} ov UWAME 1\7gqy : MRAO3 'vP-P
6/1OV RMS. 2 EARTH "(= 10 CRY K8/50 “OSuF
2 HT*2 3 HEATER COMMON u 63V ] . EMT *VE iriy
7 HI) 4 H1e3 i N
3 126V HEATERS | 5 HT.6 > Raox Tr28xv] LINK OF TERHED)
8 63V HEATERS | § 63V ca2s s
4 CAL VPP |7 HLs - Rax® MR401
|5 EARTH 8. MOD PLATE 4700p
T *
-

FOR VOLYAGES
SEEY AMPLIFIER
CCTs .
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