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MODEL 1200B
SPECIAL FEATURES
*  SMALL PHYSICAL SIZE
*  HIGH GAIN DIRECT COUPLED AMP -
LIFIERS ON BOTH ‘X’ AND ‘Y ' AXIS
*  SYMMETRICAL DEFLECTION
' * INSTANTANEOUS SHIFTS
. * SWEEP EXPANSION
n PORTABLE
HIS instrument is a high grade Cathode Ray Oscilloscope in extremely compact form in-
corperating features hitherto only found in more expensive instruments.
i DESCRIPTION

The instrument complete with power pack is housed in an attractive metal case
finished grey.

Direct coupled amplifiers are used on both ‘X' and 'Y’ axes. The overall
frequency response is level within the limits of + |dB between zero and 100,000 c.p.s. with a
gain of approx. 50 times.

D.C. shift voltages are applied through the amplifiers, the shifts being instan-
taneous in operation.
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The time base consists of a gas discharge value, the output being fed tc
plates through the ‘X' amplifier. The ‘X' amplifier gain control is used for sweep expan:
smooth expansion from zero to 8 screen diameters being obtained.

The 'Y’ amplifier output, the ‘Y’ axis plates and the grid electrode of the
C.R.Tube are brought out to sockets placed on the back of the instrument. On the same panel
is an octal base from whichpower supplies of 6.3V.A.C. and 350 V.D.C. can be drawn. Nominally
provided for use with Industrial Electronics Model 1400B Visual Alignment Signal Generator
(details available on request) these power supplies are also of use for driving small experi-

mental ‘hook - ups .
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SPECIFICATION

DG 7-5. Green Trace - medium persistence.

2% dia.

Blue & long persistence types available.

Available through an A.C. coupling.

“X " shift. *Y" shift (both instantaneous in response).
Brillionce Focus. Corrected for astigmatism.

A single pushpull stage giving symetrical deflection. It
is D.C. connected and is thus responsive to D.C. potentials.
Impedence 1 Megohm.

Zero to 100 ke/s. flat withint 1dB.

100 mV R.M.5./cm.
Gain. Input Switch.

ldentical to “Y " amplifier. Phase shift characteristics
identical and negligible down to zero frequency in both
“¥X"™ and *Y " amplifiers.

Gas discharge Yalve in linear Circuit.

5c/s. to 20 ke/s. Sweep expansion raises the effective
speed to 160 kc/s. Slower Sweep Speeds than 5¢c/s. may
be obtained by connecting a suitable condenser to the
sockets provided at the back of the instrument.

5 switched speed positions and an 11 to 1 variable
control. Sweep expansion control.

The source may be selected from the *Y* amplifer, from
the 50 Cycle Mains or from an external source, by means
of a 3 position switch. Amplitude is controlled by
a variable potentiometer.

A calibration signal of 1 Volt peak is available at a
socket on the front panel.

200-250 Volts, 40-60 c.p.s. Consumption 40 Watts.
7* wide. 8~ high by 9# long. Weight 14 Ibs.

Each instrument is fully guaranteed for 12 months ex-
cluding valves which are covered by the B.V.A. guarantees.

INDUSTRIAL ELECTRONICS

LONDON.
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MODEL 2300 ; 12003. | 2000c,
Cathode Ray DG7/5 (Mullard) DG7/5 (Mullard) DG13/2(Mullard}
Tube 22 in 2% in. 5 95

Alternatively, type DB7/5 (DBl3/2 having a blue trace of
short persistence or DP7/5 (DP13/2) having a2 blue trace-
with green afterglow of long persistence nay be fitted.

Deflection Symmetrical on both axes in 2ll nodels.,

Deflector plates are accessible for direct connection.
Modulator ; Accessible on all nodels for direct . connection.
sontrols Brightness, Focus (corrected for astignmation).

A ohatt, Y Shift,

Type i Hard Valve. 5 G.D.T, | Hard Valve,
Freguency ! |
Rang T c.p.s. %o . 5 c.p.s. to ‘ cycle per min,
50 Ke/s, | 20 Ke/s. - %0 50 Ke/s.
fo. of Ranges ; 5 é 5 g 6

sgnchronisation, Fron "Y" applifier, internal 50 ¢.p.s. or external,

Controls Range Switch, Velocity (fine). Sync. Selector switch.
Sync, Anplitude,

}éf;;é;EON i A single stage of direct-coupled push-pull anplification,
Input | Unbalanced to all nodels.
i f
nsitivity * 700. V.R.M. S/cn, | 140n, V,R.M.S/cn. | 60 V.R.M.S/cn,
equency
Range D.C, to 100 Ke/s. in all nodels.

* Plus or ninus 20%




Time Base
Expansion X5 X8 X5
Controls Input Sel ctor Switch, Gain T.B. Expansion (2000 only)
YERTICAT
:ZTZQUTION Direct - coupled push-pull amplifier in all models,
LITERR
Stages 1 a3 2
Input Unbalanced Unbalanced (agﬂalamced or |
(b)Unbalanced,
l:_:if';_vj_ty * 50m V.R.M,S/cn. 100 V.R.M,S/cm, 10n V,R.M,S/Cm,
Frequency D.C, to 3 Mc/s, D.C, to 100 Kc/s. [D,C, to 100 ke/:
Eput High Gain #M. %
g=sistance Low v 10N, | 1M 1M
E=se Shift Negligible down to zero frequency,
&=xn Control Continuously Vax, M, Potr, non- Continuously
& Stepped, compensated, Var, ‘
Frequency
conpensated,
E=trols Input Switch (4.C, or D.C.) Gain Control,
B SR ATT ON A signal or 1 volt peak is available at a terminal on

the panel,

Plus or minus 20%,




OPERATING INSTRUCTIONS.

The mains supply 1is connected by & 3 <ore lead, The leads
tyed? 'black! and 'green' being iline', 'neutral! & !earth' respectively.
ITnstruments arc despatched rcady for operation on supplies of 230/250V.
(240v.tapping) and 40-60 c.p.s,  For operation on other voltages,
nominal tappings of 200 and 220v. are provided and adjustment should
be made as necessary beforc switching on,

TUBE CONTROLS.

The valve end C.R.Tube heaters should be allowed to reach
perating temperature before adjustments are attempted. Initially,
sot all Gain controls to zero and both Shift controls to mid-position
(pointers vertical), then advence the Brightness control until the
'spot! appears, 1+ should now be possible to adjust the Focus control
o obtain a small, well-defined tspot?, The intensity of the station-
ary 'spot? should be as low as pogsible to a70id burning of the C.R.
Tube screen, and it should be noted that care is needed in adjusting
the position controls, as the VWspot! may be shifted off the screen
readily by a small movenent of -the controls.

n o

It will be noted that there is some interaction between the
Focus and Brightness controls in instruments using the ¢,R., Tube Type
DG7/5, and it may be found adventageous to effect final adjustment %o
<he Tocus control when a trace 18 vigible,

The sense of the Shift controls is arranged SO that clock-
=e rotation moves the 'spot’ dovmwards (Y axis) and to the right (X
2xis), i.e., the 'spot' movement follows that of the pointer knob.

HORIZONTAL AMPLIFIER.

mYn

4

Since the output of the Time Base is applied to the C.,R.Tube
<2 the amplifier, no horizontal deflection will be secured until
-3iustments are mode to render 1t operative, Advance the Gain control

7.8, Expansion for Model 2000C¢) by a small amount after setting the
-1ector switch to T.M, The length of the Time Base deflection i8.
-ermined by the setting of the "X Gain" (T,B, Exponsion) control,

it-is desired to use a Time Base other than the internal linear

zep, the T,B. switch should be set to "A,C" (when D.C. 1s present
~<+h the desired sweep voltage) or to "D,C," and the sweep length
=3ijusted as necessary by means ©Of the Gain control, A 50 c.p.s. (main
= --_Base may be obtained by comnecting the CAL signal (1 volt peak)

=2 the 'X!' input terminal.
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-3 When applying an external signal %0 the 'X! amplifier of the
¥-2=1 2000C, the T.B. Expansion control must be set to zero.
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TIME BASE

The Time Base frequency is determined by the setting of
the range switch (frequency increases with clockwise rotation) and
the Fine Velocity control. The rarge of the latter control is
approx. 12 : 1 'and there is adequate overlap between adjacent set-
tings of the range switch. Expansion of the sweep, referred to
above, enables a given number of cycles to be viewed on a greatly
extended base-line, so that, if the Time Base is operating near
its upper frequency linit, the signal frequency may be nuch higher
before confusion betwecn adjacent cycles of the trace arises, Thus,
1f the Time Base is set for operation at 40 Ke/s, and 10 complete
cycles are visible, the signal frequency is 400 Kc/s. If then the
Time Base line is expanded in length X5 only 2 cycles are visible,
Alternatively, the signal frequency may be increased to 2000 Kc/s
and 10 complete cycles are visible,

If D.C., is present with any signal applied to the t'X?
amplifier, a horizontal displacement of the trace will occur but
it may be centralized, or restored to any desired position on
the screen by means of the 'X! Shift control,

To use the Time-Base single stroke, insert the jack
plug into the socket provided (Model 2000C), Closure of comtacts
connected to the plug will cause the Time-Base to stroke once at
the speed determined by the settings of the range switch and
velocity controls,

The lower sockets on the terminal board of the Model
12008, are connectéd to the Time-Base switch "EXT" position., Witk
the switch in this position, a 10 mfd, paper condenser conneccted
To the sockets will give Time-Base Speeds ten times slower than
those obtained on the first switch position,

SYNCHRONTSATION 1

The Time-Base may be locked to the input signal, to the
50 c.p.s, mains supply or to any exterral source applied to the
terninal marked 'S? by means of the Sync. Selector Switch. The
anplitude of the injected synchronising voltage is controlled by ‘
the SYNC. control., This control should be advanced . a little and
she Fine Velocity control adjusted as closely as possible to a near
stationary trace, a slight increase of the Sync, voltage should then
produce a satisfactory lock. Too much Sync. voltage may render it
inpossible to obtain a stationary trace.

The Minimum external synchronising voltage, applied to
SYNC terminal, should not be less than 0.5. volt R.M,3. in the
ise of Model 1200B and 0.3. volt R,M.S. in the case of Models 2300
ad 2000C,
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VERTIC%; DEFLECTTON
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The signal is normally applied to the 'Y' input and 'E!
terminals, Model 2300 has alternative input terminals, The first,
designated 'H' enables the maximum gain of the amplifier to be
utilised, When the signal is applied to the second, designated 'L
it is attenutted 220, In this Model no isolating condenser is fitted
to the input, and a2 component of suitable working voltage rating nust
be provided externally if the sighal is to be exanmined at any part of
& circuit at an appreciable D,C, potential., Vertical displacenent of
the trace due to D.C. component in this, as well as other Models,
nay be conpénsated by adjustment of the 'Y'! Shift control. The 'Y?
gain control in Model 2300 is not frequency conscious, but the effects
of the non-compensated control fitted to the Model 1200B and 2000C
must be taken into consideration.

When balanced input facilities are required using Model
2000C, the signal is applied to the two 'Y?! Input terninals provided,
If unbalanced operation is required, one-of these terninals is
strapped to 'E' and the live input applied to the other.

The Frequency Responsegof the anplifiers are as follows:-—
Model 2300

Conditions 'D.C.,* - D,C. to 100 Ke/s. (3 DB. Down)
" 'W.B'. - 20 c.p.s. to 3 Mc/s (6 DB, Down)
The sensitivity in this condition
is 500 n. V.R,M. S/cn.

Model 12003, D.C. to 100 Ke/s. (6 DB, Down)
Model 2000C.

Unbalanced input. 10n. V.R.M. S/en fron D.C. to 100Kc/s.
(6 DB, Down)

Full screen deflection is obtained at
naxinun gain with an input of 100 n .V.R.M,
S
3 The input signal applied to the anmplifier nust be attenuated
oy the nain control to prevent distortion due to over-loading, and
additional external attenuation rust be used if necessary. For Model
2300, in the 'D.C,' condition, the trace of the conplete wave-forn nay
be expanded to the linits of the screen dianeter, but in the 'W,B!
condition, the trace nust be linited to a nmaxirun height of 2 cn.,.-
For Model 2000C, a vertical deflection of 10 cns,., which is ontained
#ith an input of 100n V,.R.M,S., nay be expanded to 10 screen dianeters
¥ith no visible distortion. Sinmilarly, for the Model 1200B, a
vertical deflection, extending to the linits of the screen, which will




il

be obtained with an input of approx. 600m;. V.R.M.S., nay be
expanded to the point that the vertical shift control will
just bring the peaks of the waveforn on the screen with no
visible distortion,

Sorie loss of high—frequency Teésponse nay be experienced
in the Models 1200B ang 2000C, at low settings of the Gain Control,
When this eannot be tolerated, the Gain control should be set to
naxinun and the signal attenuyated externally to sone value, which
Will provide a trace of convenient height,

OTHER FACILITIES

Both plates on each axis of the Cathode Ray Tube, as well
as the Modulator (Grid), are connected to sockets on a terninal
board, so that direct connections nay be made as required, An
external D,(C, isolating condenser rmmst be connected to the Modulator
socket in the Model 2300, T+s working voltages should be 1000 volts
D.C, and a capacity of 0,01 nfd, will give a tine constant of 5
nilii-secs, A suitable condenser is fifted to Models 1200B and
2000¢C providing the sane tine constant.




CIRCUITRY,

The arrangement of the Cathode Ray Tube supplied in all
nodels, is generally sinilar, the E,H.T, being derived fron a
tapping on the main H.T., winding of the mains transformer and a sep-
arate rectifier in the smaller nodels, and fron a separate transforner
and half-wave valve rectifier in the Model 2000C,

The required C.R.Tube potentials are obtained fron a
potential divider, which includes the Brightness and Focus potent-
iometers, connected across the E.H.T. supply. It will be noted
on refercnce to the circuit diagran, that the final anode of the
Tube is maintained at o fixed positive potential to earth, by neans
of a divider connected across the normal H.T,line. The positive
voltage is adjusted to equal the voltages at the 'X? and 'Y' plates,
which are directly comnectod to the anodes of the deflection anplifiers
to elininate undesired distortion of the Focu:,

The shift control for each axis is introduced into the
anode circuits of the push-pull Cathode coupled pairs of valves
conprising the deflection anplifiers, and constitutes part of the
anode load resistahess, The displacencnt of the bean available by
this means is syrmetrical and instantaneous in ope ation. The range
of the controls is sufficient to balance the deflection due o an
applied signal of a few volts D,C., but larger conponents nust be
renoved by conncction of an isolating condenser to the input.

TIME BASE

The Tine-Base circuit in the Model 1200B utilises g ga8=
discharge triode in the conventional nanner, coarse range selcction
being achieved by switching condensers C8-Cll and fine adjustnent of
The repetition frequency. by VR4, The Tine-Base output is applied
Through R12 (shunted by VC2 for high frequency correction) and C3 to the
'Y! amplifier and it is rendered inoperative b7 84 when this is set to
*D.C.Y or 'A,C.! for operation fron an external Tine-Base or deflection
source,

Models 2300 and 2000C both use 2 Miller-Transitron sweep
senerator, in which the synchronising voltage is applied to the
“ppressor grid. An additional wvalve V8, in providing a low resist-

¢ charging path for the condenser, naterially decreases the fly-back
=ine and constitutes a low inpedence output device, The positive D.C,.
voltage at the Cathode output terminal of V.8, applied to the "X"
=plifier through P9 (P, B, Expansion) would produce a horizontal
=isplacenent of the trace according to the setting of P9, Accordingly,
Shis voltage is backed off by a negative voltage applied through R24,
227, P8 and R36, Single stroke working in this Model is effected by
tlosing the screen circunt of V7 (R16, R18) which is interrupted by
sertion of the jack plug in the 'S,S, Jack!',




=S
The synchronising voltage in 2ll nodels is obtained fron
the output of the 'Y!' amplifier (signal voltage amplified), fron

the nmains supply (INT) or fron any exbternal source at will by setting
the selector switch to the desired source,

DEFLECTION AMPLIFIERS

The horizontal and vertical amplifiers in all nodels are
basically Cathod-couples push-pull valves dircct coupled between
stages and to the C.R.Tube, A single stage is used in all cases
other than the vertical amplifier in Model 2000C, which has two,.

The horizontal anplifiers require no comment, except for a variation
in Model 2000C, 1In this Model, it is necessary to provide a backing-
off voltage to compensate for a D,C, component in the tine-base out-
put. Thertine~base input is thus connected through P9, as already
described, to the grid of V10, which would nornally be connected to
earth, and not through the input selector switch S5 as in-other
nodels, Ths horizontal axis anplifiers in general are substantially
idehtical to the vertical amplifiers but are less sensitive,




SERVICE NOTES,

Cenexal,

Oscilloscopes are generally reliable instrunents which
will function for long periods with very little attention,
Industrial Electronic designs are essentially lacking in critieal
adjustnents and any faults which may occur, are likely to be-‘ninor
onesg, due to the premature failure of individual conponents, or
gradual deterioration with tine, temperaoture and humidity,

Most users will be faniliar with the characteristic faults of
the conponehts which will be encoumtered, and will have little
difficulty in tracing any defect gnd replacing where necessary
with a part of reputable make which conplies with the ratings of the
original specification,

Replacenent of faulty conmponents in general nay be effected
with the listed values to 20% tolerance other than those which are
excepted in the schedule attached to the circuit diagran. These
latter parts are normally selectcd to the required accuracy, adjusted
in value., It is advisable that the instrument should be returned to
the nakers in order that the performance should not depreciate by
the fitting of incorrect wvalues.

It will be appreciated that the oscilloscope provides
its own indication of the aporoximafeslocation of an internmal fault,
whether this occurs as a randon faulure or arising fron gradual
deterioration., In a very sinple case, where i% nay be necessary to
discrininate, for exanple: "No horizontal deflection," it can be
ascertained readily where the trouble lies in the Tine-Base or the.
anplifier, by applying a signal fron the Calibration source to the
latter, to check for correct functioning,

The voltage analysis contained in the circuit diagran,
provides an approxinate guide to the values which will be neasured,
but allowance nust be node if a voltmeter having a resistance other
than 1000 ohns/volt is used., If checks are nade at other points in
the circuit, the resistance at the 'point of neasurenent will influence
the current drawn by the voltneter, and its reading nust be corrected
accordingly, Particular care nust be exercised if measurenents are
nade on any part of the circuit connected to the E,H,T, supply and it
is preferable to use an electrostatic voltmeter for this purpose,




‘If it is necessary to replace an anplifier valve for any
reason, the replacenent should have characteristics reasonably
close to those of its associate in the push-pull stage, say within
10%. Since all the anplifier vaives are of the same type, it nay
be found possible to interchange them to find pairs which are
satisfactorily natched, The loss of erission in any one anplifier
valve will result in the associated shift control failing to nove
the 'spot' by equal displacenent in either direction,




MODEL 1.200B,

The location of any conponent na. be readily ascertained
fron the chassis and group-board diagrans Provided., When replacing
conponents it should not be necessary to renove the group-boards
fron the chassis, or to disturb the wiring in any way, as nost parts
are easily accessible,

If the C,R.Tube controls are set up as described under
"Operating Instructions" and no visible bealR or trace is obtained, it
is possible that the bean nay be deflected outside the linits of the
Screen, This may be caused by the failure of a valve in either
deflection amplifier, If +this is the case, the bean nay be displacead
vertically or horizontally and rotation of the shift con#rols will not
restore it to a normal position, To verify this the H,T, rectifier - v,7 -
is renoved fron its holder, Since the anplifiers now draw no anode
current, there should be no &flection of the bean, and it should be
visible at the centre of the screen, If the bean is not visible, the cause
nay be failure of the E,H.T, rectifier valve = V.6 - which nay be
replaced for test by the type 6X5 glready removed fron H.T. rectifier
valve~ holder, Failure of «H.T. nay also be due to C5 short-circuit
and a large voltage drop will appear across R.19, Failure of C6 will
danage the rectifier valve and the instrunent nust not be left running
in this condition., If the bean is visible but cannot be focussed, the
E,H.T, bleeder chain conprising R.,17,R23, VR7 and VR8 should be checked
for continuity and resistance volues, A short-circuit or leak at any
point on the bleeder chain will prevent proper adjustment of the Foecus
and Brilliance controls, x

H.T,SUPPLY,

Conplete failure of the H,T. supply due to V.7 - no ermission,
C7 s/ec or R20 o/c will be apparent as the Shift controls will be
inoperative and the bean will not focus., Voltage checks nay be used
to trace the conponent at fault, It should be noted that the 3rd Anode of
the C.R.Tube is naintained at approxinately the sane potential with
respect to chassis as the anodes of the anplifier valves, and any appre-
ciable variation will be indicated by distortion of the stationary bean,
If it is necessary to replace R21 or R22, the replacenment nust be
selected to achieve the condition described,

DEFLECTION AMPLIFIERS,

When is it known that a fault exists in one of the
anplifiers both valves of an associated air or either axis should be
renoved, If one of these valves is defective, it should now be possible
to obtaih a visible bean or trace by manipulation of the shift controls,
If both of the valves which have been renpved are now placed in turm
in the amplifier which is operating carrcctly, the faulty one nay be
elininated, as it will appreciably disturb the conhrol settings.
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It will pe Teadily apparent that ie both of the
valves initially renoved arc gocd, there will be no differecnce in
the observed fault, Deterioration of the characteristics of any
amplifier valve will be noted if the setting of the appropriate
shift control departs appreciably from central, The foregoing tests

mist be nade with no ‘signal input to the 'y anplifier and the Tima
Base switched off,

TIME-BASE

If no horizontal deflection can be obtained when the txt
onplifier selector Switch S4 . is set to !'T,B' weset the s@itch to
'A.C,' and connect t he Cal terninal to. the XY dnput. 2
deflection should now be obtained, indicating that the Xt anplifer
is functioning. Voltage checks at the points indicated on the
circuit diagran enable it to be decided if the valve V.3 should
be suspect or if eny of the cornponents R9, RiO, R1l, R12, R24 or
VR4 are faulty, Pailure of any of the condensers 08.11 will be
innediately apparent on Switching to the inoperative position, The
trirmer condenser below the tine-base valve-holder is adjusted
for optimn linearity of the tine-base and it should not be
necessary to disturn this component,
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