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3 VERTICAL DEFLECTION AMPLIFIER TYPE

3.1 GENERAL

The Vertical Deflection Amplifier Type C conveniently combines the
advantages of an ultre high gain amplifier and a.duai-range general purpase
amplifier. It has a wide field of application both for general purposes and where
high input impedance {1 megohm) and high gain are required. The three ranges
provided are as follows:

DC - 15 Mc/s ot 100 mV/cm.
DC = 0.8 Mc/s ot " 10 mV/cm.
2¢/s - 75 Kc/sat 100 uV/em.

Special core has been taken in the high gain preamplifier 1o minimize both
hum and input nofse, and also to ensura that the instrument is stable and free from
drift. The amplifier s buffered from both leng period and tronsient fluctuations in
mains voltage. It is thoroughly screened ogainst extranecus slectrostatic and
electromognetic interference,

The amplifier is self-contained except for its power supplies which are
drawn from the main oscifloscope.

3.2 CIRCUIT DESCRIPTION

It will be seen from the circuit diagrom (Fig. 3.4) that the amplifier
consists of three sections:

(1) a high gain preamplifier
{2} en input attenuator netwark
(3} a balonced four srage DC-coupled amplifier.

The High Gain Preamelifier

The precmplifier uses ane double tricde valve (type ECC 82).  With S1 in
the "AC X 100" position, the input signal is taken via e blocking capacifor (C2) to
the grid of VIA  This valve is run at fow anode current and voltage to minimize
noise and drift. The ampiified signal from the ancde is resistance-copacitance
coupled fo V1B, This valve, the secand amplifier stage, is opsrated without a by-
pass capacitor acrass ity cathode load, thus providing negative feedback to improve
the signal handling capacity. The varioble resistor (RV8) (SET GAIN X 100) is used
to set the goin of the preamplifier to X 100.

The preamplifier cutput is taken from the ancde of V18, via the DC
blocking capaciter {C9) to the "AC X 100" positien of the input selectar switch (57},
This switch has three positions marked "AC X100", "AC X 1" gnd "DC" raspectively.
th the "AC X 100" position the input signal passes through the preamplifier to the
main amplifier; in the “AC X1" position the preamplifier is bypassed and the signsl
is taken via o DC blocking copaciter (C7) to the input attenuator switch; in the
"DC" pasition the input signal is fed directly to this swifch,

Preamplifier Powér Supplies

The high tension supply to the preamplifier is buffered against mains voltage
fluctuations by means of o series stabilizar circuits. This consists of the fwo halves
af ¢ tricde pentode valve, type ECF 80 (V2}). Any change in HT line voltage at
the cathode of V24 is transmitted to the grid of V2B, whera it is amplified,
inverted in polarity and applied to the grid of V2ZA. Hence the change is corract=
ed by the high gain of V28.

The DC heater supply to Y1 is produced by rectificatian of the 12.4 V AC

supply by MR | and smoothed by the companents C28, Ré4 and C29 so that the high
gap stages of the preamplifier operate without hum.

The Input Attenuator {VOLTS/CM SWITCH $2)

The Inpur Attenuator consists of four frequency~compensated resistance
dividers, which are used singly or in series to give nine divisien ratios. The first
séction has ratias of 1, 10 and 100; the second ratios of 1, 2 and 3.




The Yertical Deflection Amplifiar

The main Vertical Deflection Amplifier vses two pentode valves (type EF 184}
ond three double triodes {type ECC 28).

The input signal is fed from the attenuater network to the grid of V3.  The
input stoge consists of a cathede-coupled pair (V3 and V4).  An out of phase signal
appears at the anode of V3 and an in phase signal at the anode of V4.  These
anodes are direct-coupled to the cothode followers W7A and V7B respectively. The
inductors (L1 and L2} in the anode circuits of V3 and Y4 are peaked for optimum
response. RV48, conrected between the cathodes of V3 and V4 is the X1 preset
gain contral.

The pstentiometer {RV33) controls the relative DC anede potentials of V3
and V4 and consequently acts as @ Vertical Shift (¥ SHIFT COARSE) control, When

the amplifier is operated at high gain (in the "X 10" condition] RYA0 acts as o
"FINE" ¥ SHIFT control or vernier.

The cathodas of V7A and V78 are directly connected to the grids of the
output amplifier valves, V5A and VéB. The cathodes of these valves are
connected, vie RV49 (SET GAIN X10). The switch 53 (Y GAIN « X1/X10} short
cireuits RV4? in the X1 position. The inductors (L3 and L4) Tn the anode circuits
of V3A and V6A provide compensation ot high frequency on the "X1" range

(DC - 15 Me/s).

In the "X 10" condition the cathede bias resistars of V5A and V4B {R53 and
R54) are not returned to earth, but to the preset "ASTIG BALY variable resistar
(Rv&0}.  This contrel is used ta correct the DC level of the cothodes of VSA and
VA when the valves are operating at high gain.  Incorrsct adjustment affects the
potential of the Y plates of the CRT, causing astigmatism of the spot.

The verticcl deflection outputs to the CRT "Y™ plates are fed from the
cathade followers V5B and V4B, The series inductors (L5 end L&) give compensa-
tion at high frequencies. The signal from the carhode of V3B is also taken to the
Y1, Y2 positions of the Trigger-Selector switch (S101, Fig. 2.1). The neon diodes
(N2 and MN3) berween the grids and cathodes of V5B and V6B protaect these valves
from the voltages which appear ot their grids immediately upon switching on, before
the cathodes reach full emitting temperature .

3.3

With the ¥ GALN swiich in the "X1" position the meximum sensitivites is
100 mv/em., unless the high gain preamplifier is in cirevit.  The gain con be od-
justed by the SET GAIN X1 control (RV48),

When the Y GAIN switch {83} is in the "X1Q" positian, higher value losd
resistors are switched inio the anode circuits of the input and output amplifier
valves (V3 and V4, V5A and Véa}. The moximum sensitivity of the amplifier 1s
then 10 m¥/cm. and the gain can be adjusied, for calibration purposes, by the
SET GAIMN X310 control (RY49), .

High Tension Supply to Input Stoges

The ancde and screen voltages for V3A ond V4A are foken from o commen
resistor (R5%) Tn the cathode circuits of V5B and V4R, The cathode current of the
input stages therefore flows through the two output cathode followers. This raducas
the total current consemption of the ampiifier, and provides a measure of stabiliza-
tion, so that the overall gain s proportional to the supply voltage.

A negative supply is obtained by rectifying the 12.4 heater winding.  This
voltage is smoothed by C2%, Ré7, and £31.  The negotive voltage shows the
cathade resistors R68, R69 of V3, V4 to be lorge, so emuring o constant current
through the valves.

CPERATION

The amplifier has two modes of operations it may be used as an ultra high
gain amplifier having o sensitiviiy of 100 u¥/cm. and an input impedance of
1 megchm, or cs a general purpase ducl-renge instument. A full descriotion af
operating procedures for ifs use os g genamal purpose anjplifier will ke found in the
handheok far the oscilloscope wirh which the amplifier is to be used.

Use of the Ultra High Gain Facility

To check that the amplitier Ts functioning carrechly and that it is zalibroted,
a signal generater is required copabklie of providing o square wave output of 0.2V
peak to peak at 1 Ke/s which may be accurately httenuated by 40 dB.  The
arccecure s a3 follows:
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it Check that the amplifier is properly situated in the oscilloscope and that the
oscilloscope is correctly adjusted for use;  {Correct mains valtage, ete.). Connect
an eorth ta gveid bum pickup via the case of the instrument.

{2} Switch on and allow o few minutes for the instrument to reach operating
tempe rature.

(3) Adjust to ohtain u clearly defined trace aecording to the instructions in the
main handbook .

{4) Set the switch 51 to "AC X1". Connect the signal generater output to the
INPUT HIGH sacket and !ink the INPUT LOW terminal to earth.  The trace
cmplitude of the §.2 V peak to peak signal should be adjusted, using the SET
GAIN X1 preset control (RV4B), to give exactly 2 em. verticol deflection.

(5) Reduce the signal generater output to 0.02 vV peok to peck, switeh 53 to
X10, ond adjust the SET GAIN X10 {2V49) to give exactly 2 em, of vertical

deflection.

(6} Reduce the signal generator output to 0.002 V peck to peck, set the switch
$1to AC X100 and 53 to X10, and adjust RV for 2 em. of vertical deflection.

The gain settings of the umplifier have now been correctly adjusted.

Preomplifier, AC X100 Position

To aveld sverloading the preampjifier in the AC X100 posiiion, the switch
53 shouid olways be set to X10,

Maximum input to the preamplifier should be limited to 0.5V peck to peak
to avoid ony distertien of the eutput waveform,

input High and Low Termingis

Owing to the very high gain or thewmplifier {100 vV em.}, hum cause by
earth currents is a grear problem, particulally when the sscilicscone is being used
as a double beam display.

To avoid multiple earths, the omplifier has all the earth connections in the
high gain parts of the circuit brought to a common paint on the front panel, marked
INPUT LOW.  This is not connected to earth.,
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When only ane ampliifier is being used, the INPUT LOW terminc! should be
connected to the EARTH terminal.  However, when bwo cmplifiers are being used,
ar high gain, and are connected to a commen signat source, the INPUT LOW
sockets of each amplifier should be connected together and taken te any convenient
earth.  In this way, hum joops around the oscilloscope will be avoided.

Te avoid hum loops between the source ond the oscilloscope, the earth link
may ke broken ot the osciiloscope and only ane earth comnection made at the
source, or altemativaly the scurce may be earthed cf the oscilloscopa,



AMPLIFIER TYPE C

AMPLIFIER TYPZ C  {contirued)

Part L.C.T. Rating

MNa. Ref. Yealue DescriE'rion Tolerance 3 7ORC ?j; Cé:{.T' Value Description Tolerance ;G;H;%
1M R IM HSC 1% aw Y15310 RI& 15K c 10% b
21X - R2 o8k H3C 1% aw $10110 R37 100 c 0% aw
515210 R3  1.5K c 10% o S10110 R38 100 c 10% iw
510310 R4 10K c 10% aw 556310 R3? 56K C 10% s
912510 RS 1.2M ¢ 0% aw 556310 R4T 56K C 10% w
68310 R& a8k c 0% T 510110 R42 100 C 10% w
522210 R7 2K < 0% aw 510110 R43 100 c 0% gw
31C RY 8 5K Potentiometer 'Preset Set Gain ¥ 100 11% 44 7.5k WW 59 B
510310 R9 10K C 10% W Y68210 R4S 6.8K C 10% 3w
522210 R10 2,2K C 10% fcw Y&a210 RAE &.8K C 105 lw
522810 R12 22K c 10% w 23C RV4E 1K Potentiometer ‘Set Galn X'
510110 R13 100 C 10% ?w 23C Ry49 1K Fotentiometer 'Set Gatin X 10!
1204 R14 SO0K HSC 1% qw 27210 R50 2.7K C 10, %w
18M RIS 11K HSC 1% aw Y27210 RST 2.7K C 10% L
11M R1& 20K HSC % Tw SI0110 R53 100 C 0%  tw
20M RI7  10.1K HSC 1% aw 37M R53 10K WW % 3w
522410 R1B 220K C 10% Tw 17 M RS54 10K W 5% 3w
568310 RI 68K C 10% aw 510010 R55 10 c 10% Jw
533310 R20 33K C 10% %{w S10110 A58 100 C 10% dw
T4M R21 500K H5C 1% aw 510110 R57 100 C 10% sw
13M R22 800K HSC 1% Iw 71X R58 7.5K W 59, T
17M R23 250K HSC 1%% ::i-w 0% R5% 3.3K WK 501, S
10M R24 T4 H5C 1% dw 39C Rv&0 10K Potentiometer "Astig Boiance'
10M R25 1M HsC 195 aw 522210 R&T 22K C 10% Tw
SI10410 R24 100K C 10G% aw KR)4 RE2 7.5K W 584 Tw
S10110 R27 100 C 0% dwe 510110 RE3 100 C 10%% Tw
515310 R28 15K C 10% aw Yi5010 R &4 5 C 10% Tw
519110 R3G 100 C 1% Zw S10i19 R&5 100 C 10% Tw
515310 R31 15K C 10% ?ItW S12010 R&d 18 C 1055 Tw
S10205 R32 1K z S8 Aw 556110 R&7 560 C 10654 dw
510205 R33 1K < 5% Fw 515210 k&8 1.5K C 10% Tw
Y1531Q R34 5K C 108 W $15210 R&7 1.5K C 10% Iw
&0C RW35 25K Potentiometer 'Y Shift Coorse 510310 R70 10K C 10% tw
24C Rv40 100K Potentiometer 'Y Shift Fine S18310 R71 10K C 10% oy
S180%0 R72 18 C 10% aw
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AMPLIFIER TYPE € {continued) AMPLIFIER TYPE € (continued)

Part C.C.T. Rating Part C.C.T. : Rating
Na. * Ref alue Description Tolerence @ 7001 No, Ref. Value Description Tolerance 00 700C
33K C1 g POL : 006 12%v 20% N1 Neen XC15 Hivac
16K C2 0.1 POL 20% 200y 36Y N2 Meon 3L
50X c3 8 ELEC 275v 34Y N3 Nean 3t
38l C 4 500 ELEC bv
KLY cs 0.1 POL 200 125v : =
50X ce 8 ELEC 275y 180 MR Dioae 50 A5
16K c7 0.1 POL 20% 400
50X c8 g ELEC 275v Brown L 3.9/7.50H  Variable Compensating Coils
16K c?9 0.1 PCL 20% 125v Brown L2 3.9/7.50H " " "
16K cio 0.1 POL 209 400y Crange L3 7/ 1&pH " " "
16J (O B &=30pf CER TRIMMER 350v Crange L4 7/ 16pH ! " "
16 ciz 6=30pf CER b 350w L5 1.156H  Coempenseting Coil RS
18] Ci3 6-30pf CER " 350v Ls 1.15uH " " 10%
16 Ci4 6=30pf CER ¢ 350w
oK Cl5 100f  SM 20% 350 38p 51 Switch AC/DC/X100
&1K Clé 0.001 3M 2095 350v .
3&F 52 Switch VOLTS/CM

163 ci7 6-30pf CER TRIMMER 350v 28D 52 Switch X1-X10 'Y GAIN'
183 o} &~30pF CER g 350v 7
63X C1o  15pf SM 350v
adx Cc20 20pf ShA 350w 7T W Yalve Mollard ECC82
161 c2 &=30pf CER TRIMMER 350v 107 W2 Yalve Muliard ECFEQ
161 C22 &-30pi CER " 350w 28T W3 Yalve Mullard EF184
43X C23 30pf M 350w 26T W4 Yalve Mullard EF184
63K C24 15pf SM 350v 187 Y5 Yelve Mullard ECC88
474 C25 0,01 POL 20% 400w 187 W Yalve Mullard ECCB8
16K C24 0.1 POL 20% 400v 18T W7 Valve Mullard ECCEE
[§:2) cz7 g ELEC 150w
47X i C28 1000 ELEC P8y

{ C29 1000 ELEC 18w
58X C30 8 ELEC (Reversible) 25v
33X c3n 250 ELEC 18w
33X C32 250 ELEC 18v
20K 33 4700pf P.E. 20% 125y
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PLATE B

PRESETS AMPLIFIER TYPE C
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