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ELECTRICAL AND HMECHANICAL TELECOMMUNICATIONS

ENGINEERING REGULATIONS Y 051
(By Command of the Army Council)

OSCILIOSCOPE TYPE 134
TECHNICAL HANDBOOK - OPERATOR'S INSTRUCTIONS

CAPABILITIES

1.  This instrument is a double~beam oscilloscope designed to displsy waveSorms of
frequency 2¢/s to 10Mc/s and pulses from 1 microsecond to several milliseconds
duration on a linear time scale. The C.R.T. Y-plate deflection sensitivity is 30
volts per centimetre, approximately. Two amplifiers are incorporated and may be
used tc amplify the Y1 and Y2 inputs independently or may be switched in cascade to
the Y1 plate only. Brief data on the gain and bandwidth in the various switch
positions is given in Table 1. (For more complste information refer to Tels Y 052
Pig 2.) A Y2 attenuator giving ratios up to 1 to 16 is also fitted, The socket
merked 50¢/s supplies a waveform nominally 50 volts pesk-to-peak for calibration

of Y-plate deflection sensitivity.

Amplifier Gain - Frequency limits at 3db down
A1 . 27 80c/s to 2Mc/s
A2 27 80c/s to 550ko/s
24A1 750 80c/s to 550kc/s
241 HF 60 . 9¢/s to 5.5Mc/s
X1 30 80¢c/s to 4LOOke/s

Table 1 - Amplifier performence
ERELIMINARY
Check that the mains input voltage tapplng is correctly set before switching on the
instrument.

2. Remove the front cover, viewing hood and graticule, stand the instrument face
downwards, release the two holding nuts at rear and remove the case. The two mains
transformers are at the rear on the lower chassis; the primary tappings must be
wired for the sppropriate mains voltage according to Fig 2.

3. Ensure that all valves are firmly in their holders end the retainers and top
cap connectiong are in place. Refit the case before connecting to the mains.

Fuses

L. Check that the fuses on the front panel are intact and of the correct value for
the mains voltage setting. For 230 volt comnection use 2A fuses and for 115 volt
comnection use 3A fuses. Spare fuses are stowed helow the C.,R.T. connecting board
and are accessible through the rear door.

Fit a suitable three-pin plug to the mains ‘connector. The mains lead core is
colour coded:- Red - phase
Blue -  neutral
Green - sarth

Issue 1, 3 Jan 56 ‘ Page 1
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TELECOMMUNLICATIONS ELECTRICAL AND MECHANICAL
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Switching on

5., Connect to the mainé and set POWER switch to L,T. Allow one minute for valve
and C.R.T. heaters to reach working temperature. Switch POWER switch to H,T.

6. If the instrument has not been in use for a considerable time, at least 30
minutes at L.T. must be allowed for the instrument to dry out before switching to
H.T.

Farthing connections

7. The oscilloscope EARTH terminal and socket are internally connected to its
chassis and case. The chassis is also connected to earth via the third pin of the
mains plug.

8. If the oscilloscope earth terminal is comnected to the chassis of the instrument
under test, all input voltages will be referred to oscilloscope chassis earth.

Where the waveform to be displayed must be measured relative to a potential other
than earth it is necessary to employ a blocking capacitor in the earth connecting
lead or an isolating transformer.

CONTROLS
(Figs 1, 101 - Tables 2, 3, L)

9. All the controls are on the front panel of the instrument (Fig 1) and are
listed in Table 2. The block diagram (Fig 101) shows diagrammatically the time-
base and input circuit switching and should be studied in conjunction with Tables
3 and L.

Table 2 - Controls

Control Description Function
AMPLITUDE Potentiometer Controls the length of the time-base trace
TRIG SYNC 6-position switch | Selects the source of the time-base

synchronising voltage

SYNC AMP Potentiometer Controls the amplitude of the synchronising
signal fed to the time~base circuits

CAL, MARKERS 3-position switch | Connects
(a) Position 2, 1 usecond end

(b) Position 3, 10 psecond marker pips which
are displayed on both traces

POWER 3=~position switch | Switches on mains to

(a) Position 2, L,T. transformer
(b) Position 3, H.T. transformer

Page 4 Issue 1, 3 Jan 56
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TELECOMMUNICATIONS
Y 051

Table 2 {contd)

Control Description Function

BRITLIIANCE Potentiometer Controls the brightness of the traces on th
CQR.T. -

FOCUS Potentiometer Controls the focus of ths itraces

X SHIFT Potentiometer Controls horizontal position of both C.R.T.
traces

Y4 SHLFT - Controls the vertical position of the Y1 trace

Y2 SHIFT - Controls the vertical position of the Y2 trace

Y PLATE Determines the type of commection made from the

SELECTOR 5-position switch | fromnt panel sockets to the Y-plates. See
Table 3

A1 GAIN Potentiometer Controls the gain of the A1 amplifier

A2 G - Controls the gain of the A2 amplifier

Y2 ATTEN 5-position switch | Controls the attenuation of the signal to the

Y2 plate only

PROBE SELECTCR

6-position switch

Connects the probe socket to the plates. See
Table L

'VELOCITY RANGE

7-position switch

(a) Determines whether the internal or an
external time-base is in use.

(b) Gives a coarse control of internal time-
base speed

FINE VELOCITY Potentiometer Gives a fine control of internal time-base
speed
FILY BACK Potentiometer Gives an extra fine control of internal time-

base speed

Y-Plate deflection controls

Check that the Y2 ATTEN control is in the 's+ 1' position.

10, Set the Y PLATE SELECTCR switch to the positions shewn in columm {1 of Table 3
for use with the front panel sockets shown in column 4. The amplitude of the trace
displeyed is then controlled as indicated in colum 6. Set AMPLITUDE control fully

clockwise.

Issue 1,3 Jan 56
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TELECOMMUNICATIONS ELECTRICAL AND MECHANICAL

Y 051 ENGINEERING REGULATIONS
(1) (2) (3) (&) (5) (6)
Connections made
Y-plate 7 :
selector SYNC To - From Via Controlled by
switch selector deflector front panel
setting setting plate socket
D.C. Y1 Y1 Y1 Direct -
Y2 Y2 Y2 Direct Y2 ATTEN
A.C, Y9 Y1 Y4 Blocking -
capacitor
500V d.c. Wkg
Y2 Y2 Y2 Blocking Y2 ATTEN
capacitor
500V d.c. Wkg
A1 A2 Y1 b4 A1 A amplifier . A1 GAIN
Y2 Y2 A2 A2 amplifier A2 GAIN
A1 Y1 Y1 Al A1 and A2 Al GAIN and
amplifiers A2 GAIN
in cascade
Y2 Y2 Y2 Blocking Y2 ATTEN
capacitor
Al HP Y1 11 Al Al and A2 A1 GATN
amplifiers
in cascade with
improved H.F.
response
Y2 Y2 Y2 Blocking Y2 ATTEN
capacitor

Table 3 - Y plate selector switch settings

14. The Y2 ATTENUATOR switch may be used to reduce the amplitude of signals fed
direct or via a blocking capacitor to the Y2 plates. [This is not a precision
attenuator and must not be used for measuring purposes; it also introduces dis-
tortion at the higher audio and video frequencies. For a complete specification of
the Y2 attenuator characteristics refer to Tels Y 054 paras 16 to 20.

12. The shift networks are connected in all positions of the Y PLATE SELECT(R but
their impedance is high. When, therefore, the D.C. position is in use the Y-SHIFT
controls will be inoperative unless the extermal source of work voltage also has a
high impedance.

Page 6 ' Issus 1,3 Jan 56
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13. When one trace only is required the other may be moved off the screen by use of
the appropriate shift control. To avoid defocussing of the wented trace, the Y2
trace should be moved upward or the Y1 trace downwaxd.

THE CATHODE FOLLOWER FROEE

14. The probe has a high input impedance and should be used where it is necessary
to minimize the effect on the circuit being tested of connecting the oscilloscope.
The nominal input resistance is over 5M) with a shunt capacitance less than 5pF.

The probe connector plugs into the PROBE socket on the front penel. Distortion of
wave traces may result from using switch settings other than those listed in Table k4.

FROBE SELECT(R |Y-plate selector [Probe output {Controlled

setting switch setting |connected to by R ks

Y1 Y2 level As required Beam splitter - Produces equal and

(See remarks plate opposite deflection of
colum) both beams. Other
signals may be super-
imposed by connecting
according to Table 3.
External sync connection
required

11 D.C. oOr Y1 plate - A d.c. blocking capacitor
A.C. mey be inserted, if re-
required between probe
tip and circuit under
test. Set sync selec-
tor to Y1

Y2 D.C. or Y2 plate Y2 ATTEN (A d.c. blocking capacitor
A.C. may be inserted, if re-
quired between probe tip
and circuit under test.
Set sync selector to Y2

Al A2 Y1 A1 GAIN

2 A Y1 A1 GAIN Set Y PLATE SELECTCR
A and for required amplifica-
A2 GAIN tion

2 A1 H.F. 11 Al GAIN Set SYNC SELECTCR to Y4

A2 A1 A2 p & A2 GAIN Set SYNC ° SELECTCR to Y2

Table 4 -~ Probe selector switch settings

FONCTION QOF X DEFLECTION AND TIME-BASE CONTROLS

15. These controls are down the left of the front panel with the exception of the
X-SHIFT. Since they are applied similtaneously to both beams, they always bear the
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correct time relation to each other. The horizontal sweep may be produced by:-
(&) 4n external signal direct, or amplified spproximately 30 times
(b) A linear time-base synchronised with the input waveform
(o) A single stroke linear time-base triggered by the input signal
EXTERNAL, SWEEP

16. To apply an external sweep, connect the input to the X1 socket on the fromt
panel and set the VELOCITY RANGE switch to X TIMES 1 or X TIMES 30 according to the
gain required to produce adequate horizontal deflection.

LINEAR TTHR-BASE

17. The linear time-base controls are marked VELOCITY RANGE, FINE VELOCITY,
AMPLITUDE and FIYBACK. The lest named control affects the time of the flyback and
is used as an extra fine control of the repetition frequency.

18. The SYNC AMP control adjusts the amplitude of the synchronising signals selected
by the TRIG SYNC switch. At Y2, Y1 and 500/s the sync signal is derived internally,
whilst at EXT a synchronising signal must be fed into the SYNC socket. To ensure
adequate synchronising of the time~base it is essential that the TRIG-SYNC switch is
set to pick up the signal from the Y-plate in use, or the SYNC socket as appropriate.

Single-stroke time-base

19. With the TRIG-SYNC switch at +ve or -ve the time-base becomes a single-stroke
circuit triggered hy a positive or a negative wavefront as required. This facility
is'intended for the display of short pulses or trensients. A signal amplitude of
about 30 volts is necessary for triggering and a delsy occurs between the trigger
pulse and the commencement of the trace. This delay is ebout 1/ microsecond for
negative triggering and 1 microsecond for positive.

DIRECT CONNECTION TO CATHODE RAY TUBE

NOTE:- Safety precaution. Switch off oscilloscope and wait 10 seconds before
touching any connections on rear panel.

20, A door at the rear of the cabinet gives access to the C.R.T. connections.
When connecting direct to a deflector plate a d.c. path to chassis earth not greater
than 5 megohms must be provided.

21. Por brightness modulation the modulating weveform must be connected to the
GRID via a blocking capacitor rated at not less than 1200 volts d.c. A 3.3 megohm
earth leak resistor (R75) is fitted behind the terminal penel and no additional
resistor should be connected.

22. Altermatively brightness modulation may be applied to the cathode via a block-
ing capacitor rated at not less than 1200 volts d.c. In this case, the cathode
circuit must be completed by connecting a 100K} resistor between the cathode and
negative E,H.T. line. Access to the negative E.H,T., line is most easily obtained

Page 8 Issue 1, 3 Jan 56
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at the BRILLIANCE control (rear of front panel) at the junction of R71 and R7k.
CALIFRATION MARKERS

23. To measure the time duration of pulses or other waveforms, turn the CAL
MARKERS switch to {uSEC or 10pSEC when marker pulses of the selected time spacing
will be superimposed on existing waveforms. Since the marker pulses are fed on to
the cplitter plate, between the two Y plates, they sppear on both beams and do not
interfere with signals connected to the Y-plates.

Note: The next page is Page 1001
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ELECTRY¥CAL AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS Y 052
(By Conmand of the Army Council)

OSCILLOSCOFE, TYPE 134

TLCHNICAL HANDBOOK -~ TECHNICAL DESCRIPTION

Erratum

i+ e et S

Note: This pege O will be filed immeciately in front of page 1, Issue 1, dated 3 Jan 56,

1« The following amendment will be made to the Regulation.
2. Page 1004, Fig 1005, nomenclature of S6,
Reading in a clockwise direction the figures should read:-
+16, +8, +4, +2, +1, /BN"M "3-6~65'-
267/8/142
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TELECOMMUNICATIONS ELECTRICAL AND MECHANICAL
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INDEX TO TABLES

Table No, Page
1001, Component values 1005
1002, Valve test date 1014

BRIEF TECHNICAL.DESCRIFPTION

Introduction

1+ The Oscilloscope, type 13A is a portaeble -general purpose double-~beam cathode~
rgy instrument incorporating a linear time-base, deflection amplifiers and
attenuator, time marker circuit end built-in power supplies.

The instrument is intended for the visual display of electrical voltege wave-
forms and of any cyclioc function which may be represented by a voltage. It is
suitaeble for use in tropical climates, The oscilloscope is housed in a ventilated
sheet steel case, All controls and input sockets are situated on the front penel;
a door at the rear of the case gives dtrect access to the C,R.T. base comnections.
A removeble front cover protects the controls and tube face when.not in use; this
cover contains stowing clips for all leads and the cathode~follower probe,

Power requirements

2, The instrument is designed to operate from 115V or 230V 50q¢/s A.C. supply;
its power consumption is 160 watts.

Electrical

3+ The time-base is linear and when free~rumning, ocan operate at recurrence
frequencies fram 2¢/s to 750ko/ 83 the sweep velocity being sufficiently high to
permit investigation of waveforms having recurring frequencies up to 10Mc/s.
The time-base may be synohronised with the wavefarm, Calibration merkers at
intervals of one ar ten microseconds may be superimposed on both traces,

4e The time-base sawtooth waveform is available externally for the cperatiom of
a wobbulator or any similar purposes External defleotion may be applied to the
X1 plate direct or through the amplifier giving a fixed gain of x30s The time-
base will also operate as e single-stroke circuit triggered by either +ve or =ve
wavefronts; it is then suiteble for monitoring pulses or transient waveforms
from one microsecond to severel milliseconds duration,

5¢ The input to the Y deflectar plates of the CR.T. may be direct @.c. or a.c.
comection) or amplified by the separate Y1 and Y2 emplifiers having gains of up
to x27, subject to falling-off at the high video frequencies, Typical amplifier
characteristic curves exre shewn in Fig 2, The amplifiers msy also be switched
in cascade to the Y1 plate, giving a gain up to x750. For improved response

the cascade connecbed amplifiers are HF ocompensated in the 2A1 HF position when
a gain up to x60 is available; in this condition wavefarms containing frequenoy
components up to 10Mo/s mey be displayed with fair accurscy.
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Fig 2 - Frequenoy response of Y Amplifiers

6e Por investigation of large waveforms a switched attenmator is included in

the circuit to the Y2 plate.

The attenuator does not have a good H.F. response,

7e A cathode~follower probe having a good H.F, response is provided for making
connection to radio-frequency end high impedance circuits,

TECHNICAL DESCRIPTION

Power unit

(Fig 1001)

8e The mains input is to the 3-pole plug at the rear of the oscilloscope.

Separate transformers, T1 and T2, are used for H.T. and L.T, supplies.
transformer may be switched on independently of the H.T.,
valve heaters to be switched on for a warming up period before use.
O¢/s sine wave for Y calibration,

supplies a 50V peak-to-peak 5
is separately protected by cartridge fuses situated on the front panel.

The L,Te
this allows the

T2 also
Each transformer
Details

of the connections to be altered when changing from 230V to 115V mains supply are

given in Tels Y 051.
is applied to T2,

A red pilot lamp on the front panel indicates that power

9« The H,T, power pack is of conventional design consisting of the full-wave rec-

tifier valve, V8 (CV378) ard the two-stage IC ripple filter.

Page 4
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during normal operation is approximately +430V to the amplifier unit;, this is
reduced to +380V far the time-base by the decoupling resistor, R26, The E.H.T,
power pack supplies =1200V to the C.R.T, network from the half-wave rectifier
valve, Vi1 (CV1120) and an RC ripple filter comprising R79, C56, C57,

Cathode Ray Tube Circuit

10¢ The C.R.T. is operated with its final anode and deflector plates at about
earth potential and with a large negative voltage applied to the sathode and grid.
This, the normal practice in cathode ray oscilloscopes, simplifies connection to
the deflector plates and minimises hand ogpacity effects on the screen,

14, The appropriate potentiels for the tube electrodes are obtained from the
resistor chain, R56 to R62, R71 and R77, connected between the +430V and =1200V
lines, The mostnegative electrode is the grid, the potential of which is con=
trolled by the BRILLIANCE potentiometer, R77, The FOCUS control, R62, varies

the voltege of the second anodes Shift volteges, both positive and negative,

are obtained from R73, R69 and R63 for X shift, Y1 shift and Y2 shift respectively.

HORIZONT AL DEFLECTION CIRCUITS
(Figs 3y & 5, 1005

Time=base circuit

12, The time=base circuit employs a *- ———HT.+
Miller stage, V5, triggered by the
flip-flop circuit, V3 end V4 The

basic circuit of the Miller stesge is §m. %s
ghewn in Fig 3,

Initially, enode current is cut c
off by a negative bias on the supp-
ressor grid, The anode is at H.T,
potential and the control grid is at
ocathode potential approxiately,
since grid ocurrent is flowing through
Rge C is therefore charged to full
H,T, potential,

13, The suppressor grid bias is lifted
to cathode potential, anode current
commences to flow end the anode
potential falls suddenly.The canizal.grid
potential is taken negative with the
enode potential, tending to reduce

the anode ocwrrentes The rapid fall in
anode potential is arrested by the <

negative feedback to the control gride

The initial anode voltage drop must Fig 3 = Basic circuit of Miller
be less than the grid base of the time-base valve

valve, since the anode voltage
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could not continue to fall if the anode current were out off, The anode current
is now under the control of the grid voltege and any further change in either anode
or grid voltoge depends on C discharging through R, The current through Rg is

Vht = Vg

- and since Vg is very small compared with Vy., the current is very neorly
g

V.
equal to .E.QE and is therefore almost constent. Since the grid potential is

g
negative with respect to the cathode, no grid current ocan flow and the ocurrent
flowing through R, must be that through C, The voltage across C is8 V, =~ 7
= \'Z
If A is the stege gain, Vo = (1 + 4) V, and since the current through ¢, It

o

is almost constant, C will discharge almost linearly causing the grid pote;tial
to rise at a conatant rate,

14e The rise of the grid potential is almost linear during the sweep and is
accompanied by an emplified negative~going sweep at the anode., The sweep will

continue linearly until the anode falls almost to cathode potential, or until

the suppressor grid is once again driven negative by external control, The

latter method of ending the sweep is employed in the oscillosoope, the negative

bias being again applied to the suppressor grid, cutting off emode current, The
anode now returns to H.T. potential and C is charged by grid current, The Millex

valve is now ready to commence the next sweep.,

The 'flip-flop!, (multivibrator) V3, VL

15, Referring to the simplified time~base diagram Fig L, the time-base velve, V5,

is comnected in the cathode load of V4, During the trace, with SWd set at

free-running, the flip~flop is in the stable condition with V3 conducting and the
snode at a low potential. VL grid is connected to V3 anode and Vi oathode is at
H,T. potentiel at the start of the trace. V4 is thus ocut off, until the sweep

voltage approaches the grid potential of Vh when the valve starts to conduct and the
anode potential falls. The normal flip-flop action takes place and a repid change-
over occurs to the condition where VL conducts and V3 is cut off. The negative

pulse from Vi anode is also applied to V5 suppressor to cut off the time—-base

welve, which returns repidly to starting point, The flip~flop re-sets as C7

discharges through R& and V3 grid potential rises.

Trigsered time~base operation
(Figs 4y 1005)

16, With the TRIG SYNC switch in position 1 (-we) or position 2 (+ve) the oircuit
is modified for triggered operation by the application of a fixed bias of =20

volts to V3 grid and V5 suppressor. Under these conditions V3 is cut off and

VL. conducting. The Miller valve, V5, also conducts moderately but the time-

base sweep cennot commence because Vi is effectively short-oircuiting V5 anode load,
R20., The time-base capacitor is charged nearly to the full H,T. potential and

the circuit remains stable in this condition, .

17. With the TRIG SYNC switch in the +VE position, a triggering signal applied to
the SYNC socket, SK1 is differentiated by C1, R3 (time~constant L.7usec) f.o

form steep fronted trigger pulsess The series diode passes only the positive
pulses which ere epplied to V3 grid via SWio/2 and SWi d/2 momentarily raising the
grid potential so that V3 conducts. The flip~flop rapidly changes over to ?ut
off V& allowing V5 to begin the sweep. The trigger pulse is of shart duration
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and the sweep can only continue whilst VL remains cut off; that is whilst V3 cone
ductse Continuation of the sweep is ensured by switching the circuit C5, R9 across
C7 to increase the flip-flop delay time to more than the time of the sweepe V3
then conducts until C5 and C7 discharge., The time-base sweep is terminated when
the reduction in V5 anode potential causes Vi to conduct; the flip~flop reverses
and the original conditions are restored ready for the next trigger pulse,

18, With the TRIG SYNC switch in the =VE position, negative trigger pulses are
passed via V2, SWb/1 and C3, to the grid of Vi and the flip-flop operates in a
similar manner since Vi anode voltege rises causing V3 to conduct as described
gbove,

Sweep velocity control

19« This is effected by ¢ ing the time-constant of the Miller valve circuit by
SW3 (VELOCITY RANGE) ard R13 (FINE VELOCITY),

Control of fly-back time

20, During the fly-back, the time-base capacitor is charged through Vi, Ri1 is
made verisble to enable the charging time to be altered to provide a very fine
cantrol of the repitition rate independently of sweep velocity.

Amplitude control

21, The potential of Vi grid is varied by R8 which controls the point during the
sweep at which VL starts to conduct and thus determines the sweep amplitude,

Fly~back blackout

22, The voltage waveform at Vi anode approximates to a square-wave; this is gpplied
to the grid of the C.R.T, and alternately brightens the trace during the sweep
and reduces the brightness during the fly-back,

External time-base operation

(Fig 1005)

23, In positions 3 to 7 of the VELOCITY RANGE switch the internal time-base wave=-
form is available for external use at the X1 socket on the front panel.

2L, With the VELOCITY RANGE switch in position 2 the X1 socket is cormected
via the 0,25uF capacitor C8 to V5 anode and thence to the X1 plate for horizontal
deflection by an external waveform, V5 is biassed to cut-off,

25, For amplification of horizontal deflection signals with the VELOCITY RANGE
switch in position 4 {({30) V5 is converted into a video amplifier stage with R1

(22k0) anode load, R16 (2,2M0) grid lesk, the cathode bias resistor, R21 (3300

by-passed by C14 (0.005uF); the gain is about 30 and is fixed, Signal input

is via the X1 socket,

Time calibrating circuit

26, The time marker generator consists of V6 and V7, two douible-triodc? valves,
V7A is a Hartley oscillator, the tuned circuit consisting of C19 and either

11 far 100ke/s or L2 far iMc/s operation corresponding to merker intervels of 10
micro-seconds and 1 micro-second respectively,
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27+ During the fly-back period V6B is cut off by a negative voltage from Vi anode
so that V6B anode is at H,T. voltage and V6A conducts heavily, the grid being
connected to V6B anode, The oscillatory circuit is thus virtually shart-circuited
by the valve V6A and calibration merks are not generated,

28, When the time-base sweep starts, a positive square-wave is applied to V6B grid;
V6B anode voltage falls and V6A is cut off removing the damping from the LC circuit
which then oscillates simusoidally,

29« The resulting sine wave is applied to the grid of the pulse~farming emplifier,
V{B, through C23. The grid biasses back, until only the positive peaks of the

sine wave cause V/B to conduct, producing short negative pulses at the anode, These
pulses are connected via C25 to the C.R.T. beam~-gplitter plate,

VERTICAL DEFLECTION INPUT CIRCUITS

30, The input circuit of the Y-plates is determined by the Y PLATE SELECTOR switch
giving in succession, d.c. cormection (direct to Y plates)s A.C, connection (via
O¢25uF capacitors); A1 A2 (one stage of amplification on each Y~-plate input R
independently); 2A1 (two stages of amplification in cascede to Y1 plate); and

241 HF (two stages in cascade with extra H.F. compensation).

Amplifiers

31« In the A1 A2 position of the Y PLATE SELECTOR switch a single stage of amp-
lification is applied to each Y-plate, V9 is the A1 amplifier and V10 the A2 amp=-
lifier; they are conventionel RC coupled video amplifiers with 3,0000 anode

loads and H.F. compensation supplied by the inductances L5, L6 and L7, The
principal cathode bias resistors of 1200 are by-passed by S50QuF electrolytic
capacitars, C36 and C41. The variable resistors, R38 and R48, in the cathode
leads are not by=-passed and function as gain controls by introducing a veriable
amount of degeneration,

32, In the 2A1 position V9 and V10 are comnected in cascade to the Y1 plate,
Both the A1 and A2 GAIN controls are operative in controlling the gain of the
combination which may be varied between 8 and 750,

33, The 2A1 H,F, position commects V9 and V10 in cascade to the Y1 plate but
introduces circuit changes to improve the high frequency response at the expense
of the gain which is reduced to a maximum of 60, These changes are the intro-
duction of negative feedback from V10 anode via R46 and C38 to V9 cathode and the
removal of L6 to increase the frequency at which H.F., compensation takes effect,
At the same time the A2 gain control is short-circuited. Fig 2 shows the
frequency response of the amplifiers in terms of peak-to-peak spot deflection
for a given r.m.s. input,

Y2 attemator

34, In normal use Y2 ATTEN switch S6 is left in position 5, marked y 1,
Large amplitude waveforms may be attenuated by a factor of 2, 4, 8 or 16

selected by SW6 which alters the tapping point on the resistance chain, R6) - 68,
At high frequencies the stray capacitance across the resistors would tend to
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‘assume control, so the capacitars, C48 -~ 50, have been included to offset this,
The attermator steps however, are not accurate, especially above 100ko/s,

35« The bottom of the attenuatar is retwrned to the dlider of the Y2 shift
potentiometer and is decoupled by C51, The setting of the shift potentiometer
therefore affects the accuracy of the attemuation steps on d.ce and very low
frequencies, especially in the 8 and 16 positions,

Cathode=follower probe

36e The cathode~follower probe supplied as an accessory with the oscilloscope
comprises a miniature pentode, V412, (CV 136) arranged in a cathode-follower circuit
in a compaot assembly at the end of a 3 foot comnecting cable, It is used for
investigating circuits where operating conditions would be affected if a Y=plate
or Yeamplifier and the input leads were directly comnecteds The input capacitance
of the cathode=follower is less than 5pF and the input resistance better than 5Mn,
compared with 80pF and 3.3MQ for direct Y~plate commection,

37« THE PROBE SELECTOR switch, SWk, switches the input from the cathode-follower
probe to either Y=plate or to either amplifier; but in position 2 the input is

connected to the CR.T. splitter-plate to give equal and opposite deflections on
both traces,

Note: The next page is page 1001
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ELECTRICAL AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS Table 100t - Camponents Y 052
| Tolerance i !
Circuit and l Location |
_Ref__ | Value |  Rating __ | Type (Fig 1005) | Remarks
_ o RESISTCRS -
R 10 | 120 /W camposition B3 |
R2 500k0 | #1014/ W | Yeriable composition By Sync amp
R3 k0 | +2 1/4W | camposition c3
RL 330k | +20% VA composition c3
R5 M | 208 1/ camposition D3
R6 390k | +10% /uw composition D1
R7 10k0 $5% W wire~wound E3
R8 50kn | +10% , verisble wire-wound E2 Amplitude
R9 27k | #10% /2w composition )1
R10 22k0 % 6w wire-wound E3 :
R11 2.5k | MG 3/ | verisble composition M Flyback
R12 2200 | +20hk /LW composition F3
R13 2,580 | ¥OF 3/IW | varisble composition H3 Fine
velocity
Rtk 10k | +20% /1w composition H3
R15 100k | +2(f 1/ oW campositiom H3
R16 2.2M0 | +20% Y/ iw composition GL .
R17 22k | 6k 5W wire-wound G1
R18 M | 20k 1/ 1 composition J3
R19 10 | +20% /1w composition K3
R20 220k0 | +20% 1/ 2w camposition L2
R24 3300 | +20k 1/20 composition Lk
R22 Nk | 5% 5W wire-wound L2
R23 K7kQ +5% 5W wire=wound M2
R24 70k | +20% /LW composition N3
R25 820kn | +1OR /1w camposition NI,
R26 1k0 5% W wire=wound M
R27 Lo 7K +5% oW wire-wound o]
R28 k0 | +20% 1/ 4w composition 03
R29 10k +5% W wire-wound Q2
R30 343k0 | +20% 1/2% coamposition Q2
R34 220k | +20% - 1/4w composition QL
R32 33M0 | +20% 1/ 1w composition Qh
R33 2200 | +20% 1/ 4w composition R3
R34 242k + wire-wound A7
R35 2,2M0 | +20% - AL composition B9
R36 1000 | +20% 1/ 4w composition c8
R37 560 +5% 1/ 2w composition C9
R38 7500 | #10% 3W | variable wire=wound c10 Al Gain
R39 22k | 35k 6w wire-wound C6
RA0 22k | 5k 6w wire~mound D6
R4 10 | +20% 1/1\W canposition D8
RY2 1,5k | HOR o wire~wound D6
Ry 1,5k | #10K 6w wire~wound D6
R4, 220 | +20% /15w camposition D8
RL5 1200 | +10f /2w eamposition D9
RS 8e2101 | 5% L} wire=wound G3
RY7 2,200 | +20% /4w camposition F9
| |

!
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Table 1001 - Components (contd)

]

Tolerance !
Circuit and ‘Location
Ref Value Rating Type (Fig 1005) Remarks
RESISTORS
RLS 7500 | +1 | varieble wire-wound | 10 A2 Gein
R49 1000 | +10% 1/2W composition : F8
R50 22k +5% wire-wound Gé6
R51 1k | +20% /1N composition G8
R52 1.5k | +10K wire-wound G6
R53 1560 | #1108 wire-wound G7
R5) 220 | #20% 1/4W composition G8
R55 1200 | +0R i/ composition G9
R56 100k | +20% /W camposition M6
R57 270k | MK /W camposition M7
R58 L7kQ | +20% /LW composition M7
R59 22K0 | +20% /1w composition M8
R60 L70kQ | +20% /oW . composition M8
R61 100k0 | +208 1/2W camposition M9
R62 500k | 108  1,1/2W |varieble composition; M40 Focus
R63 2,5M0 | +10F 3/ |variable composition M8 Y2 Shift
R6L 242MQ 5% /4w camposition N5
R65 1.1M0 +5% 1/2W composition N6
R66 560k0 +5% /1w composition N6
R67 270kQ +5% v/ camposition N7
R68 270k0 | +9% /2w composition N7
R69 2,540 | +10% 3/IN |varisble composition| N8 Y1 Shift
R70 3.3M0 | +20% 1/1W camposition 09
R 100k | 320 /LW composition oto
R72 k7oK | +20% JA compositiom P8
R73 2,540 | +10R 3/ |varisble compositiom; P8 X Shift
R7L 100K | +20% /W camposition P10
R75 3.3M0 | 20% 1/ composition R10
R76 570k | ¥20% /W composition S10
R77 50k | +10% 121/2 | variable composition S10 Brilliance
RY8 10k | $20% 1/ LW composition S9
R79 7k | ¥20% /1w composition Fig 1001
R8O 33M0 | +20% 1/ 1w composition R9
R84 2,2M0 | +20k /4w composition Fig 1003
R82 oo | AR /W composition Fig 1003
R 4700 | SR /20 composition Fig 1003
R84 220 | AR 1/ camposition Gh.
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ELECTRICAL AND MECHANICAL TELECOMMUNICAT IONS

ENGINEERING REGULATIONS Y 052
Teble 1001 = Ccnponents (comntd)
i Tolerance ] i

Circuit | and i Location

kef | Value | Rating ! Type | (Fig 1005)
CAPACTTORS
¢ : 100pF '+ #10%6 500V dec, | oceramic o
c2 C.,OluF | +20% 1000V d,c. paper C3
C3 0.001uF | +20% 1000V d.c. paper Dk
Ch |  OJpF | 3206 500V d.o. paper 5
c5 OuIuF | +20% 500V d.c. peper Et
c6 0,25uF | +20%6 500V d.c. paper, tubular, wire ends F3
c7 L70pF | #10K 500V d.c. ceramic P4
c8 0e25uF | +206 500V d.c, paper, tubular, wire ends K4
c9 2,2pF | +25% 500V d.c, caramic H3
c10 100pF | +#10% 500V d.c. ceramic J3
C11 0.002uF | 320% 1000V d.c. paper J3
C12 0sQ024F | +20%6 1000V dec. paper K3
C14 0.0054F | #2 1000V d.c, paper, tubuler, wire ends L
C15 0s25uF | +20R8 350V d.c. paper, tubular L3
c16 0e25uF | +20% 500V dece paper, tubular, wire ends L3
17 P | +20%8 600V dece paper, block, type 4501 4
c18 OoiuF | 3206 1500V d.c. paper, block m
c19 L7pF 5% 500V dece cerami.c NL.
c20 27pF | #6500V dec, ceramic N3
c24 OuipF | #2068 500V d.o, peper 02
c22 22pF | +10f 500V dece. ceramic 03
c23 22pF | +10%6 500V dec. ceramioc Pk
c2L 0.005uF | +20% 1000V dece paper, tubular, wire ends P3
c25 Ou1pF | +20f 500V dec. peper Q3
Cc26 LuF | +20F 600V dec, paper, block, type 4501 Fig 1001
c27 WpF | 206 600V dece paper, block, type L501 Fig 1001
c28 luF | +208 600V dec. paper, block, type L501 Fig 1001
c29 WMF | +208 600V dec, paper, block, type 4501 Fig 1001
C30 WF | 1206 600V d.c. paper, block, type L4501 Fig 1001
C31 JuF | +208 600V d.c. paper, block, type 4501 Fig 1001
C32 uF | ¥206 600V dec, paper, block, type 4501 Fig 1001
C33 - - - - -
O34 0.254F | +208 500V d.c. paper, tubular, wire ends B8
c35 WP | $206 600V d.c. paper, block, type 4501 c7
C36 500uF +50% 12¥ d.c, electrolytic, metal cased, E9
-20% tubular
037 OJpF | +20F 500V d.c. paper E7
C38 WP | +20% 600V d.ce paper, block F9
€39 0s25uF | +208 350V d.c, paper, tubular F8
CLO WF | +206 600V dec. paper, block G7
(o K] S500uF +50 12V d.ce electrolytic, metal cased, H9
w20 tubular

Ch2 OelF | +20% 500V dece paper H6
C43 0e254F | +20% 500V d.ce paper, tubular, wire ends G5
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Table 1001 = Components (contd)

1 T
i t | Tolerance
| Circuit ‘ end Location
| Ref Value Rating Type (Fig 1005)
CAPACTITORS
Clhly OiuF | +20F 500V dece | paper J7
CL5 Ou1uF | +20% 500V d.c. peper J7
Cu6 0.25uF | 320 500V dec. paper, tubuler, wire ends X7
CL9 10pF | +1G% 500V d.c. ceramic, tubular, insulated N6
C50 2.2pF | +256 * 500V d.c. ceramic N6
051 0+1uF | +208 500V d.c. paper N8
C52 Os1uF | +208 500V d.c, paper 08
C53 Oe25uF | +20% 500V d.c. paper P8
Cs5L, 0.25uF | +20% 1500V d.c. paper, tubular, impregnated Q10
G55 O¢25uF | +20R8 1500V d.c. paper, tubular, impregnated s10
C56 Oe25uF | +20% 1500V d.c. peper, tubuler, impregnated| Fig 1001
€57 0.25uF | +20% 1500V d.c. paper, tubular, impregnated| Fig 1001
Cs58 0.02uF | +2% 350V d.c. paper, tubular, type 5190 Fig 1003
C59 27pF | +108 500V d.c. ceramic N7
INDUCTORS
14 20n#H | oscillator inductor 04
L2 20QuH oscillator, inductor PL
L3 8.5H smoothing choke Fig 1001
Ly 8.5H smoothing choke Fig 1001
L5 18QuH R.F,. inductar D7
L6 65uH R.F, inductor D7
L? 65.]1'1 R, inductor G’7
- SWITCHES
SWa ; Trig-sync B3
b Trige=sync D3
c Trig-sync D2
d Trig~-sync D2
SW2a Velocity range H2
b Velocity range Jh
c Velocity range ML
d Velocity range K
SWia Y plate selector ]
b Y plate selectar 33
c Y plate selector D9
a Y plate selector H5
e Y plate selector E?
£ Y plate selector ¥7
g Y plate selector H9
h Y plate selectar. g
J Y plate selector
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TO PIN 9 OF V3
TOPIN | OF V3

TO PIN 4 OF V9
HEATER

TO PIN3 OF Vo
TO SO c/s SOCKET, SK2 (A85V 50¢/s

}!'EATER 63y S0c¢/s

TO V9 PINS

TO CRT BASE,PIN4 | -
HEATERS 4V 5Oc/s
TO CRT BASE, PIN 3

TO S2A, VELOCITY RANGE SWITCH

TO V4, PIN9
HEATERS 6.3V SOc¢/s
TO V4, PIN |
TQ PROBE SOCKET, PINC HEATER
6.3v SO¢/s

TO PROBE SOCKET PINE
TO POWER SWS7A (PHASE TO T2)

YO PIN B OF MAINS SOCKET (NEUTRAL)

TO POWER SW 578 (PHASE TO TI)

TO RI3 {FINE VELOCITY}
TO R22 IN TIMEBASE/CAL UNIT

HT + 380V
TO R39 IN AMPLIFIER UNIT

TO Ri3 (FINE VELOCITY)

TO R77, BRILLIANCE CONTROL (.ve EHT)

TO RSS IN TIMEBASE/CAL UNIT
HI+ 430V

} -ve EHT

TO R42 IN AMPLIFIER UNIT
TO SPARE PIN ON S4B

TO CRT CATHODE LINK

Pig 1007 = Power supply unit, connecting panel

Issue 1, 3 Jan 56



ELECTRICAL AND MECHANICAL TELECCMMUNI CATLONS
ENGINEERING REGULATIONS Y 052
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CAL MARKERS
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L CIl 0.002
L cl2 0:002
R67 RY : LCI3 0.002
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- S RIS 100KQ
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H VELOCITY
K4
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Y 052
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Fig 1008 - Front panel -~ camponent layout
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TRELECCOMMUNI CATI ONS ELECTRICAL AND MECHANICAL
¥ 052 ENGINEERING REGULATIONS
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Fig 1009 = Time-base and calibrstor assembly, camponent layout
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FLECTRICAL AND MECHANICAL

TELECOMMUNICATI ONS

ENGINEERING REQULATIONS Y 052
C46
aeefob oL ° o
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Fig 1010 = Mmplifier asgembly, camponent layout
vi,ve V3V4 V5
A
HC: H;
cvioe2 cvi73 cviost
Vo,VIO vil Vi2 CRTI
" A
G2 Gt
HC H
c G3
H H
p T002 cve VIR0 cVis CV 1596
1-1011
Fig 1011 « Valve and CeR.T. base commections
Dages 1013
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TELECOMMUNICATIONS ELECTRICAL AND MECHANTCAL
Y 052 ENGINEERING REGULATIONS
Table 1002 = Valve data
Inter

Cirocuit gservice Conmexrcial

Ref type equivalent
V1, V2 Cv4i092 EA50
V3, V5 Cv1091 EF50
Vi CvVi73 DDR2
Ve, V7 cv1988 6SN7GT
V8 Cv378 R231
Vg, V1o Ccvg A160
Vi1 CvV1120 SU21504
vi2 CV136 DDR7
57/Maint/2819
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ELECTRICAL AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS Y 054
(By Commend of the Army Council)

OSCILIOSCOPE, TYPE 13A

TECHNICAL HANDBOOK - FIELD AND BASE REPAIRS

DISMANTLING AND RE-ASSEMBLING INSTRUCTIONS

Removal of front cover and case

1. Disconnect the mains lead from the rear of the instrument, release the two side
clips and remove the front cover, viewing hood and graticule, Tilt the oscilloscope
forward allowing it to stand on the front panel protecting spigsots; unscrew the two
slotted nuts at the rear and lift off the case,

Removal of C.R.T, and mumetal screen

2. Remove the viewing hood and graticule; remove the four No, 4 B,A. screws
securing the graticule housing and remove the housing, Unsolder the red earth lead
from the mumetal shield and carefully pull off the 412-pin C,R,T, base socket and allow
it to hang on the wiring, Slacken off the two No, 2 B,A. screws holding the rubber
lined clamp on the C,R,T, base; withdraw the tube and mumetal screen through the

hole in the front panel,

Removal of power unit

3. To obtain access to the power unit for component replacement proceed as follows:-

(a) Remove covers and lay oscilloscope on its left side, (as seen from
the front).,

(b) Loosen the clip at the rear of the chassis which secures the screened
maing leads (Uniflexmet) to the chassis,

(c) Unsolder resistor, R1 (100k® 1/1W) from the 50c/s socket on the front
panel,

(d) Remove the sixteen No, 4 B.A, screws which hold the power unit to the
corner plates of the other units, ‘

(e) Remove the three No, 6 B,A, screws and nuts which secure the power unit
screen to the amplifier chassis,

(f) Taking care not to strain the connecting leads, swing the power chassis
about its front edge through approximately a right angle, The compo-
nents are now readily accessible,

(g) 1If the complete removal of the power unit chassis 1s necessary, loosen
the clamp securing the Uniflexmet mains leads to the front of the power
unit and unsolder all the leads connecting the remainder of the
oscilloscope to the power unit connecting panel, Refer to Tels Y 052
Fig 1007.

(h) To re-assemble, reverse the above procedure,

Issue 1, 3 Jan 56 g Page 1
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TEIECOMMUNICATIONS EIECTRICAL AND MECHANICAL
Y 054 ENGINEERING REGULATIONS

Removal of the front panel

Lk, It is impossible to remove the front panel as a unit; to obtain access to the
front penel components first remove the power wnit, C,R.T. and valves then proceed
as follows:=

(a) Unscrew and remove the four front panel protecting spigots.

(b) Tum the CAL MARKERS switch to OFF, remove the forward screw of the
spindle coupling and extract the extension spindle and control knob,

(c) Turn the Y-plate selector to D,C, and remove the control knob and the
spindle bush fixing nut,

(d) EBase the front penel forward as far as the wiring will permit,

5. At this stage it is possible to reach the majority of the components and ter-
minals but should it be found necessary, the front panel may be removed from the
components as follows:~

(a) Remove the remainder of the control lmobs and the spindle bush securing
nuts, taking care to prevent the controls behind the penel from rotating
and straining the wiring connections, Remove also the four No, 6 B.A,
countersunk screws securing the probe socket and the three similar screws
securing the fuse and indicator lamp assembly,

(b) Iift the panel clear of the control spindles, It is now attached only
to the input sockets and earth terminal and may be swung round through
about 90 degrees,

6. When replacing the panel care must be exercised to ensure that:=

(a) Wires are not trapped between controls and the panel, particular care
is necessary in the case of the;FINE VELOCITY, SYNC AMP, X SHIFT and
Y1 SHIFT which have component mounting brackets secured with them,

(b) Controls are correctly oriented before tightening up the fixing nuts,

Dismantling the cathode-follower probe

7. Remove the ten No, 8 B.A, countersunk screws securing the sides of the cover
to the end pieces; remove the covers,

TESTS AND ADJUSTMENTS

Adjustment of calibration marker circuit

8, A Calibrator, crystal, No. 7 and a pair of headphones are required, The
crystal calibrator must have been recently adjusted according to the instructions
printed on the rear of the instrument,

J. Remove the covers from the oscilloscope, connect to the mains and switch on;
set VELOCITY RANGE to X TIMES 1 and CAL MARKERS to 1uSEC,
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ELECTRICAL AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS Y 054

10, Connect batteries and headphones to the crystal calibrator; set FIL switch
to ON, MOD switch to OFF and freguency selector switch to 1,000kc/s, Comnect
together the EARTH terminals of the orystal calibrator and osecilloscope and connect
an insulated lead to the A terminal  of the crystal calibrator, Loosely couple this
lead to L1 and L2 by holding it within about an inch of the coils,

11, Listen on the phones to the audio beat note due to the crystal calibrator and
cal marker oscillators, If there is an audible note then the cal marker oscillator
is within 1% of 1Mo/s which is sufficiently accurate and no adjustment is required.

12, Ensure that the beat note is due to the cal marker oscillator and not some
spurious signal by switching the oscilloscope POWER switch to L,T,, when the note
should cease, Return the switch to H,T,

13. If no néte is heard carefully remove the wax to free the adjustable iron core
of 12 and using a non-metallic screwdriver, rotate the core unitl a whistle is
heard, AdJust to approximately zero beat and re~fix the core with molten wax,

14, Switch the crystal calibrator to 100kc/s and the oscilloscope CAL MARKER to
10uSEC, Carefully remove the wax to free the adjustable iron dust core of L1 and
loosely couple the crystal calibrator by holding the A lead of the calibrator within
about one inch of the coil,

15, Listen for a note in the phones and using a non-magnetic screwdriver, rotate
the core of I1, A series of beats should be heard, the fundamental being very
much louder than any of the harmonics, Tune L1 to approximately zero beat with
the fundamental frequency and seal the core with molten wax,

Y2 attenuator tests

16. The following instruments are required:-

Voltmeter, valve, No, 2 or No, 3
Oscillator,video, No, 2 or other source providing a signal of
approximately 75¢/s end 100kc/s at a variable amplitude of the order of 30 volts.

17. Connect the IOW terminal of the video oscillator Yo the oscilloscope chassis
and the HIGH terminal to the Y2 socket on the oscilloscope front panel with the
Y PIATE SEIECTOR set to D,C. The oscilloscope need not be connected to the mains

supply.

18, Connect the valve-voltmeter earth terminal to the oscilloscope chassis and
the HIGH terminal to the Y2 terminel on the C,R.T. connecting panel at the rear
of the oscilloscope, leaving the Y2 link in position, Set the oscillator to 75c/s.

(2) Set the Y2 ATTENUATOR to + 1 and the valve-voltmeter RANGE SELECTOR to
50V, Adjust the oscillator output to make the valve-voltmeter reading
30 wvolts. .

(b) Switch the Y2 ATTENUATOR to + 2 and record the valve=voltmeter reading.

(c) Set the valve-voltmeter RANGE MUITIPLIER to 15 volts and adjust the
oscillator output to make the valve-voltmeter reading 10 volts.

() Switch the Y2 ATTENUATOR to + 4 and record the valve-voltmeter reading.
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TELECOMMUNICATIONS ELECTRICAL AND MECHANICAL
Y 054 ENGINEERING REGUILATIONS

(e) Set the valve-voltmeter RANGE MUITIPLIER to 5 volts and adjust the
oscillator output to make the valve-voltmeter reading 4 volts,

(£) Switch the Y2 ATTENUATOR to + 8 and record the valve-voltmeter readin;g.

(g) Adjust the oscillator output to make the valve-voltmeter reading 2 wvolts,

(h) Switch the Y2 ATTENUATOR to + 16 and record the valve~voltmeter reading,
19. Disconnect the valve-voltmeter input lead from the Y2 terminal, Connect the
valve-voltmeter probe HIGH and IOW terminals to the Y2 and EARTH terminals respec-

tively at the rear of the oscilloscope using short connecting leads, Set the
oscillator to 100kc/s and repeat para 18 (a? to (h).

20, The readings obtained in para 18 and para 19 should lie within the limits
shown in Table 1 column 6, This represents a tolerance per step of 10% at 75¢/s
and 20% at 100ke/s.

| (1) (2) (3) (&) (5) (6)
, - Valve- Valve-
Oscillator vo;ﬁ:: , Yin‘iﬁﬂr voltmeter Y2 ATTEN voltmeter
frequency ont ; settin Initial switched to: Final .
S & Reading Reading |
75¢/s 50V +1 30V +2 13,5 - 16.5V
75¢/s 15V + 2 10V - s b 45 = 5.5V
75¢/s 5V by Ay =8 1.8 = 2,2V |
75¢/s 5V + 8 2v 16 0.9 = 1,1V |
100kc/s 50V =1 30V L2 12 - 18V
100ke/s 15V + 2 10V + b 4 - 6V
100kc/s 5V TN A + 8 1.6 - 2.4V
100ke/s 5V + 8 ov 16 . 0,8 - 1,2V

Table 1 = Y2 Attenudfor test data

Time-base ranges, free-running

21, By sultable adjustment of the con- VEIOCITY RANGE Frequency
trols the time-base repetition frequency switch position min max
should cover the range 2¢/s to 750kc/s; E—
the adjacent ranges should overlap, A 10¢/s 2¢/s 100c¢/s

|
|
minimum trace length of 7am should be f 100¢/'s 100¢/s  800c/s
|
!
|

obtainable at all fruguencies, See 1ke/s 800c¢/s 5kc/s
Table 2 for nominal ranges, 10kc/s { 5Sko/s 80ke/s |
100kc/ s 380kc/s 750ke/s

Table 2 = Time=base ranges

Amplifier frequency response tests

22, With the gain control at maximum the figures shown in Table 3 should be
obtained,
Page I Issue 1, 3 Jan 56



ELECTRICAL AND MECHANICAL
ENGINEERING REGULAT ICINS

Notes:

1o This Issue 2, pages 5 and 6, supersedes Issue 1, page 5, dated 3 Jan 56 and Issue 1, page o,

dated 3 Aug 56,

2, Table 3 has been amended, the latter half of para 22 amended and re-numbered pera 23, Table [

{s asdditional and paras 23~25 have been re-numbered to paras 2l=26.

TELECOMMUN ICAT IONS

| Input Yeplate | Response relative to 1kc/s not worse than
socket | selector
swilch 1ke/s 50c/s | 500ke/s Mo/s

A1 A1A2 0dB -4dB - ~3¢5dB
A1 2A1 0dB ~6dB - ~7dB

A1 2A1HF 0dB ~-1dB ‘ - -1dB
A2 A1A2 0daB -1dB - ~7dB
X1 X30% 0dB ~1dB ~3dB -

* Refers to velocity range switch

Table 3 =~ Amplifier frequency response

23« The response when using the cathode follower probe as compared with the
response without the probe at 1kc/s, input at A1 and Y =plate selector switch at
2AMHF should not exceed the figures quoted in Table 4.

ut Y-plate
sriliet selector 1ke/s 50c/s 1Mc/s
switch
At 2A1THE -1 .6dB "‘h.édB "'5. 1dB

Table 4 ~ Amplifier frequency response with probe

Amplifier linearity tests

2. Set VELOCITY RANGE to X TIMES 41, FLYBACK fully clockwise and earth the A2
sockete Apply an input of 100V at 1kc/s +5% between X1 terminal and E on the
Cerete connecting panel at the rear of the oscilloscope. Connect a resistance
attenuator so as to enable a fraction of this wvoltage to be applied to the amplifier
under test,

Issue 2, 8 Oct 56 Page 5

Distribution -~ Class 930. Code No 6



TELECOMMUNICATIONS ELECTRICAL AND IMECHANICAL
Y 054 ENGINEERING REGULAT IONS

(a) A1 emplifiers Switch Y FLATE SELECTOR to A1A2, Comnect the attenuated
input to the A1 socket and adjust the two voltayes to obtain a trace on
the cerete screen 6 cm in length and at an angle of 45 degrees to the
verticals, The trace so obtained must not deviate from a straight line
by more than +2 mmae

(b) A2 amplifier. Set A2 GAIN to maximm, A1 GAIN to minimm, comnect Af
socket to earths Connect the attenuated input to A2 socket and adjust
the two voltages to obtain a 6 cm trace at L5 degrees. The trace so
obtained must not deviate from a straight line by more than +2 mm.

Hum test
25« Comnect A1, A2 and Y2 sockets to E socket and also to a good earth pointe
Under these conditions the residuel mains hum on the Y1 trace must not exceed 1 mm

for any setting of the Y FLATE SELECT(R switch except 2A1. At 2A1 it must not
exceed 4 m.

FIELD REPAIRS

Permitted repairs

26s The following components will not be removed or replaced in field workshops:=
(a) Capacitors C19, C23

(b) Inductors L1, L2

Note: The next page is Page 1001

267/8/804
MES /706
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EIECTRICAL AND MECHANICAL

ENGINErRING REGULATIONS
Table 1001 - Settings of controls for voltage testing

TELECOMMUNICATIONS
Y 054

Control Position of controls except where stated otherwise
POWER switch H,T, _:
CAL MARKERS OFF
FI¥BACK Centralised
TRIG SYNC EXT
AVPLITUIE Centralised
VEIOCITY RANGE 1ke/s

FINE VELOCITY Position 10

SYNC ANMP Anti-clockwise

Y4 SHIFT

Y2 SHIFT Trace centralised

X SHIFT

FOCUS AdJusted for clear trace
BRILLIANCE

A1 GAIN Cl .

12 GAIN ockwise |
Y PIATE SEIECTOR A1 A2

Y2 ATTEN & 4

PROBE SELECTOR OFF

Table 1002 == Voltages at test points;

230V and controls as in Table 4001

with meins inpud+ilV or

l

i

Test point Reading | Setting of Remark
est po sading AVO 7 - range TS
Heater voltages at valve pins
V1 to V7 6.3V a.¢, 10V +0,3V r,m,s,
V9, V10 and C,R.T, L., 0V a.c. 10V iO.ZV r.,m,s.
V11 2,0V a,0, 10V +0,1V r,m, s,
V8 5,0V a,c, 10V -EO.25V r.m,s,
V12 at pins C and E of PROBE| 6,3V a, e, 10V +0,3V r,m.s,
socket
V8 pin 8 (cathode) +475V | d.6. 1,000V
L3, L4 Jjunction +450V | B,@, 1,000V
026 430V d o, 1,000V | +10%

Issue’1, 3 Jan 56
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TEIECOMMUNICAT IONS EIECTRICAL AND MECHANICAL
Y 054 Table 1002 (contd) ENGINEERING REGULATIONS
) s Setting of N
Test point Reading AVO 7 - range Remarks J
|
c17” 380V | d.c. 1,000V | £10% ‘
c57. -1200 | d.c. 4,000V | +£10% (use multiplier)
C56 -1000 | d,c. 1,000V | £10% with BRILLIANCE
control clockwise
50V 50c/s socket 17.85V a.c., 100V tB% T.m, 8.
~250V | d.,c, 1,000V | FOCUS anti-clockwise
C.R,T, pin 6 (42) =740V d.c. 1,000V | FOCUS clockwise
C.R.T. pin 7 (AY) +40V d.c, 1,000V
C.R.T., link panel X2 terminal | =190V d.c, 1,000V X SHIFT anti-clockwise
+100V d.c. 1,000V X SHIFT clockwise
C.R.T, link panel Y1 terminal | +4OV | d,c, 1,000V | Y1 SHIFT anti-clockwise
=35V d.c. 1,000V Y1 SHIFT clockwise
C.R,T. link panel Y2 terminal -30V d,c. 1,000V Y2 SHIFT anti-clockwise
+30V | d.c. 1,000V | Y2 SHIFT clockwise
C.,R.T. link panel GRID terminal] ~800¥ | d.c, 1,000V | BRILLIANCE anti-clockwise
-760V | d,c. 1,000V | BRILLIANCE clockwise
C.R.T., link panel CATHODE |
terminal -820V d.c. 1,000V j
|
V3 pin 3 (anode) +15V d,c. 1,000V | AMPLITUDE clockwise
+250Vv | d,c, 1,000V | AMPLITUIE anti-clockwise
V3 pin 2 (screen) +110V | d.ec. 1,000V
V4 pin 3 (anode) +380V | d,e, 1,000V
VL pin 2 (screen) +380V7 Ld.c. 1,000V
!
Vi pin 6 (cathode) +175V | d.c. 1,000V
B . I
V5 pin 3 (anode) +300V | d.c, 1,000V | AMPLITUDE anti-clockwise |
+140V , d,c. 1,000V AMPLITUDE clockwise
V5 pin 2 (screen) +320V d,c. 1,000V ‘
V5 pin 6 cbostHode) +3V | d,c. 10V | VEIOCITY RANGE set to X 30
V6 pin 2 (anode (a)) +310V ' d,c. 4,000V | CAL MARKERS switch set

to 10uSEC

Page 1002
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EIECTRICAL AND MECHANICAL TEIECOMMUNICATIONS

ENGINEERING REGULATICLNS Table 1002 {contd) Y 054
Test point Reading | Setting of Remarks
AVO 7 - range
V6 pin 5 (anode (b)) +50V | d.c. 1,000V
V7 pin 2 (anode (a)) +185V | d.c, 1,000V | CAL MARKERS switch set
to 10uSEC
V7 pin 5 (anode (b)) +290V | d.c. 1,000V
V9 top cap (anode) +215V | d.c. 1,000V | A1 GAIN clockwise

+240V d,c, 1,000V A1 GAIN anti-clockwise

V9 pin 7 (screen) +300V | d.c. 1,000V | A1 GAIN clockwise
+320V | d,c, 1,000V | A1 GAIN anti-clockwise

V9 pin 6 (cathode) +10V d.c. 100V | A1 GAIN clockwise
‘ +57V | d.,c. 100V | A1 GAIN anti-clockwise

V10 top cap (anode) +250V | d,c. 1,000V | A2 GAIN clockwise
+280V d.c. 1,000V A2 GAIN anti-clockwise

V40 pin 7 (screen) +275V d.c, 1,000V | A2 GAIN clockwise
+290V | d.c. 1,000V | A2 GAIN anti-clockwise

V10 pin 6 (cathode) +10V d.c. 100V A2 GAIN clockwise
+52V d,c. 100V A2 GAIN anti-clockwise

PROBE socket pin 1 +320V d.c, 1,000V PROBE SEILECTOR switch set
to ¥4 Y2 plug withdrawn

Note: Deviations from the above test figures of the order of 10 are to be expected
in practice.

57/Maint/2819

Issue 1, 3 Jan 56 Page 1003



ELECTRICAT, AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS Y 059 Misc Inst No. 1
(By Commend of the Army Council)

OSCILLOSCOEE, TYPE 13A
JICAT, OK = MIS OUS INSTRUCTION
Redesignation of FMERS
Informat
1¢ To maintain the proper sequence of EMER numbers, it is intended that:=

(2) all future issues of EMERs on this equipment will be published in the
series Tels Y 050 - Y 059 and

(b) the current EMERs will be redesignated.

Issue 1, 1 Jul 55 Page 1
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TELECOMMUNICATICONS

Y 059 Misc Inst Noe. 1

Action

2. The following EMERs will be redesignated as shewn.

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

-

Present designation

57 Maint /6670

Page 2
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|

; - New
EMER ! Issue | designation
! designation ! Pages Noe ! Date
! a (v) (c) i (a) (e) —_—
1 }/ Tels Y 800/%4 ' 1 =2 1 f 2 Nov 53 | Tels Y 050



ELECTRICAL AND MECHANICAL TELEC OMMUNICATIONS
ENGINEERING REGULATIONS Y 059 Misc Instr No 2
(By Command of the Army Council)

OSCILLOSCOPE, TYPE 134

TECHNICAL HANDBOOK - MISCELLANEQUS INSTRUCTION

SUB-TITLE: AMPLITUDE control - replacement of 50k} potentiometer SRVS)

1 Introduction

The AMPLITUDE control potentiometer, (RV8), Cat No 21/Z& 40491 has proved
unsatisfactory in service. As and when this control becomes unserviceable it is
to be replaced by a potentiometer of similar ohmic value but of larger wattage
dissipation and improved construction.

2e Items affected

Oscilloscope, type 13A ZL/40S~-834
AMPLITUDE control potentiometer (RVS) Z1/728 LOLA

2+ Action required by:—

(2) Units authorized to carry out field or base repairs

(i) As and when potentiometer, RV8, (Cat No 21/ZA 4O4L94) is found to
be unserviceable, demand stores as detailed in para L.
(iig On receipt of stores, fit as replacement for unserviceable item.
(iii) On overhaul, examine the equipmente If potentiometer Z1/Z& 4OL9%
is fitted as RV8, replace by the new type potentiometer, demanding
stores and fitting on receipte.

Yo Stores

Stores will be demanded through normal Ordnance channels quoting this Misc
Instr and equipment serial number on the indente.

(2) Stores to be demanded

-YAQ-%’ Part No Designatione Sty
Section e per eaot
zZ 5905-99~932=5797 Resistor, variable, w.We, rotary, toroidel, 1

50k, +10%, 5W, linear
5« EMER amendments
An smendment to Tels Y 052, Table 41001 will be issued as a separate regulation.

INST/0 134/04 END

Issue 1, 19 Apr 62 Page 1
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Y 052 RESTRICTRED ELRCTRICAL AND MECHANICAL
P ENGINEERING REGULATIONS
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