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STRBILIT

PLATE 1. OSCILLOSCOPE TYPE S.43
(Fitted with 'A' Amplifier)



CHAPTER 1

GENERAL DESCRIPTION, SPECIFICATION,

FIRST TIME OPERATION

GENERAL DESCRIPTION

The S.43 is a versatile single-beam oscilloscope offering a wide
range of facilities suitable for both general purpose and specialized
application. This versatility is achieved by the use of separate plug-
in amplifiers for the Vertical Deflection Circuits: a dual-range,
general purpose amplifier (type A), a Differential Amplifier (type B)
and an Ultra-High Gain Amplifier (type C) are available.

In addition, a special H.F. facility expands the useful triggering
range up to 15 Mc/s. A built-in Television Sync. Separator permits
the sweep to be triggered from the Line or Frame pulses of a compo-
site television waveform.

Simplicity of circuitry and the "unit'" method of construction
make the S.43 an extremely reliable instrument which is easily main-
tained.

SPECIFICATION

2.1 The Cathode Ray Tube

The 4" flat-faced tube operates at 3.5 kV overall, giving an ex-
tremely bright, fine trace over the whole of the working area. A P31
phosphor is normally supplied, but longer persistence phosphors are
available, if specified. A green filter is fitted to improve the contrast
under conditions of high ambient light.

An illuminated graticule facilitates accurate measurement, and
an extendible light hood is available as an optional extra.




2.2 Vertical Deflection Amplifiers

The standard model is fitted with a General Purpose Amplifier
(type A). This is a four-stage, balanced, DC-coupled amplifier,
driving the Y deflector plates through output cathode followers. The
amplifier is compensated for optimum pulse response with no over-
shoot.

2.2.1 Frequency Response and Sensitivities

(i) DC-15 Mc/s at 100 mV/cm.
(ii) DC-1 Mc/s at 10 mV/cm.

Preset gain controls standardize the sensitivities of the
amplifiers against an internally-generated calibration waveform.

2.2.2 Input Impedance: 1 megohm, shunted by 30 pi.

2.2.3 Input Attenuators

The nine-position input attenuator is frequency compen-
sated and permits direct reading in volts/cm. on the following ranges:
100 mV (10 mV), 200 mV (20 mV), 500 mV (50 mV), 1V (100 mV),

2 V(200 mV), 5V (500 mV), 10V (1 V), 20V (2V), 50V (5 V).

(The bracketed figures apply with the amplifier gain
switch in the "-X10'" position. )

2.3 The Timebase and Horizontal Deflection Amplifier

Has eighteen preset calibrated sweep speeds: 500, 200, 100,
50, 20, 10, 5, 2, 1 milliseconds per cm. 500, 200, 100,
50, 20, 10, 5, 2, 1l microseconds per cm.

All the above are at minimum '"X' expansion.

A VARIABLE control covers intermediate speeds and slower
speeds may be obtained by adjustment of the SET SPEED control.

The time measurement accuracy is + 5%.



The sweep generator is a Miller run-down circuit, giving
excellent linearity. The Horizontal Deflection Amplifier X GAIN con-
trol permits the trace to be expanded to over 10 screen diameters.
Sufficient shift is provided to enable any part of the expanded trace to
be positioned centrally on the screen.

Terminal sockets on the front panel enable

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

(b) the internal timebase waveform to be used for external
purposes.

2,4 Triggering

Two modes of triggering are provided:

(1) Auto. On this setting the sweep free runs at a slow speed in
the absence of an input signal, but is triggered automatically as soon
as an input signal is applied.

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

2.5 Trigger Selection

Selector switches enable the timebase to be triggered from the
output of the Vertical Deflection Amplifier, positive or negative; or
from an EXTERNAL input, positive or negative.

2.5.1 H.F. Triggering

A special H.F. switch position gives good synchroniza-
tion from high frequency input signals between 1 Mc/s and 15 Mc/s.

2.5.2 TV Sync. Separator

The built-in TV Sync. Separator enables the sweep to
be triggered from the LINE or FRAME pulses of a composite TV
waveform.



2.6 Calibration Waveform

A 1 volt peak to peak square wave, at mains supply line fre-
quency and stabilized against line voltage variations, is available at a
connector on the front panel for calibration purposes.

2.7 Trace Unblanking

A new DC-coupled flyback suppression system ensures uniform
trace brightness at slow sweep speeds and complete suppression of the
timebase flyback.

2.8 Z-MOD Socket

A connector on the rear of the instrument permits intensity
modulation of the beam for accurate measurement of rise times, etc.

2.9 Valve Content

Qty Type

2 ECC 88 6 D1 ¥

3 ECF 804 L Cx-gK

4 ECF 80 6 RL-%

1 SE4D Cathode Ray Tube

2.10 Supply Voltage and Current

(1) 90 - 130V )

(2) 200 - 240V )" ot B e

Power consumption 100 VA

2.11 Cooling

The S.43 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 way.



2.12 Dimensions
8%'" wide x 103" high x 163" long

(21 cm. x 26.7cm. x 42 cm.)
Weight: 28 1b (12.8 kilograms)

FIRST TIME OPERATION

3.1 Introduction

The following detailed instructions are intended for those un-
familiar with this type of oscilloscope. It is suggested that the user
should carefully carry out this procedure several times, in order to
become thoroughly familiar with the instrument before putting it into use.

Throughout this handbook all front panel controls and sockets
are shown in CAPITALS UNDERLINED; preset (internal) controls are
shown in CAPITALS only.

3. 2 Operation

Set the front panel controls as follows:

INPUT SWITCH "DC"

VOLTS/CM no.5"

Y GAIN "X1'" IN

FOCUS Mid-position

ASTIG Mid-position

Y SHIFT Mid-position

BRILLIANCE Fully anticlockwise

X GAIN Fully anticlockwise

X SHIFT Mid-position

STABILITY Mid-position

TRIG LEVEL Anticlockwise to position
just before switch operation

TIME/CM 120 MS"

VARIABLE Fully clockwise

TRIG SELECTOR "NORMAL'" (Both out),

"+'" in, "INT'" in.



3.2.1 Set the links on the Voltage Selector Panel, at the rear
of the instrument, according to the mains supply voltage to be used.
Plug in, rotate the POWER switch clockwise, to the "ON" position, and
allow a few minutes for the instrument to warm up. (Further clock-
wise rotation of the POWER switch will simply increase the graticule
illumination. )

3.2.2 Advance the 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 conjunction with one another, for a 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 1s turned fully anticlockwise to
operate the AUTO switch, the trace 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 "Y' sensitivity
(VOLTS/CM)D . However, in order to use the instrument to best advan-
tage, the functions of the controls should be fully understood. The
following procedure will demonstrate their use.

3.3.1 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 the
INPUT socket and rotate the TRIG LEVEL control clockwise, until the
trace just appears. (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 centi-



metre. This is a very convenient waveform for demonstrating the
functions of the controls.

3.4 Focus and Astigmatism

By adjusting the FOCUS control, either the horizontal or verti-
cal edges of the squarewave can be brought into focus, but only if the
ASTIG control is correctly adjusted will it be possible to focus the
whole of the waveform simultaneously. Once the ASTIG control is set,
it should require no further adjustment and a well-defined trace will be
obtained over the whole of the screen.

3.5 Speed Calibration

The calibration waveform is at supply-line frequency, so that
when the instrument is operated on 50 c/s mains, 1 cycle occupies 20
milliseconds. With the TIME/CM switch set to '"20 milliseconds" and
the VARIABLE control fully clockwise, the timebase speed is 20 milli-
seconds per centimetre, so that one cycle should occupy one centi-
metre. The SET SPEED control, adjacent to the TIME/CM switch, is
used to adjust the sweep speed on this calibration waveform to give

precisely 1 cycle per cmm. This standardizes the whole of the time
calibration of the instrument, all other ranges being direct multiples of
this. Speed calibrations only apply when the VARIABLE control is in
the fully clockwise position.

For most purposes, when accurate time calibration is not re-
quired, the above controls are used to produce a picture of convenient
size, with the TIME/CM switch as the '""coarse'" control and the
VARIABLE control for '"fine" adjustments.

3.5.1 Slower Sweep Speeds

If the instrument is calibrated as above, the slowest
sweep speed obtainable will be 500 ms/cm. Slower sweep speeds may
be obtained, if required, by adjustment of the SET SPEED control
(RV124). At its minimum position, the slowest sweep speed is exten-
ded to about 2 seconds per cm. If the instrument is then calibrated on
the 5 ms/cm. range, using the internal calibration waveform, and the
preset control is adjusted to give 1 cycle per cm., all the time ranges
are multiplied by a factor of four.



SWEEP CONTROLS

4.1 Trig Level

The Trigger Level control 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 cm. long. Now rotate the
TRIG LEVEL control. It will be found that the starting point of the
trace can be moved up and down the sloping edge of the square wave.

If the control is turned too far clockwise, this point rises above the top
of the square wave and the sweep stops. Similarly, rotation too far
anticlockwise produces the same effect.

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

Adjustment of the sweep speed controls does not shift the start-
ing point of the sweep but expands the trace from this point. Thus it
is possible to examine a section of the waveform in detail by setting the
TRIG LEVEL control so that the sweep i1s triggered just in advance of
the portion to be examined and then expanding this portion as required

by means of the sweep speed control(s).

4.2 Auto

On this setting no control over the trigger level is available;

the sweep automatically adjusts itself to trigger at the mean level of the
input waveform. This setting may be used for almost all applications

involving repetitive waveforms of a simple nature. The sweep gener-

ator will be automatically triggered by signals between about 50 c/s and
1 Mc/s. Inthe H.F. position the sweep generator will synchronize to
incoming signals up to at least 15 Mc/s provided their amplitude gives

about 2 millimetres vertical deflection.






