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1 . 1

Section 1

INTRODUCTION AND DATA SUMMARY

Introduction

The DuaI Operat ional  Ampl i f ier  Type AA 1054.2 is a 'p lug- in 'uni t  compris ing two
independent but identical general purpose d.c. amplif iers. Each amplif ier may be used
separately for summing, integrating or inverting operations.

Overload indicators, 'set zero' controls and test point facil i t ies for both amplif iers
are available on the unit front panel. The inputs, outputs and all power supply connections are
made on a 24-way plug at the rear of the unit.

The SolartronAmplif ier Mounting Unit Type T)( 1055.2 has been designed to house
up to six Type AA 1054.2 units. Mating sockets for the amplif ier plugs carry the power require-
ments and allow input and output terminations.

t . 2 Data Summary

Each amplif ier has the following

Output Range

Output Current (max. )

d .  c .  ga in

a .  c .  ga in  (100c /s )

a .  c .  ga in  (10c /s )

Input Current

Bandwidth (gain of 10)

Stability

Power Requirements -  +300 vo l ts  d .  c .

-  300 vol ts d.  c .

-  200 vol ts d.  c .
Stabil ised

Note: Solartron Power Supply
Type AA 1054.2  un i ts  -

electrical characte ristics :

-  *100 vol ts

- 5mA or 10mA into 10ko load

- )1 x 10? without load

-  > 1  x 1 0 4

-  > 4  x  1 0 4

-  <10-10 
" r r rp" .

- { lkc/s

- The amplif ier wil l remain stable with an out-
put load of 10ko and 10,000pF, and an input
Ioad of 2?0pF on the summing junction with
lMn or capacitive feedback.

6.3 vol ts a.  c.  at  approximate d.  c.  b ias of
+25 volt, with respect to common rail.
9 .5  vo l ts  a .  c .  a t  approx imate  d .  c .  b ias  o f
-100 vol t ,  wi th respect to common rai l .

Type AS 1104.2 has been designed to supply twelve
i .€ .  ,  twenty - four  ampl i f ie rs .
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Mechanica l  Deta i ls  -

Dimensions

AII units, sub-assemblies and parts

Mechanical  Detai ls -

Dimensions

T y p e  A A  1 0 5 4 . 2

Height:

width:

Depth:

Weight:

are in terchangeable.

T y p e  T X  1 0 5 5 . 2

?  i n .  1 ? .  ? 8  c m

2 . B i n .  7 . 1 c m

11.  5  in  .  29 .2  cm (overa l l )

3 l b s .  1 . 3 6  K g .

1 ? .  ? B  c mHeight:

width:

Depth:

Weight:

7  i n .

1 9  i n  4 8 . 2 6  c m

12.25 in  31  cm

7 l b s .  3 . 1 8  K g

Sect ion 2

PRINCIPLES OF OPERATION AND BRIEF DESCRIPTION

2.L Principles of Operation

See Sect ion 2.1 of  Appendix fAf  .

2.2 Br ie f  Descr ip t ion

The Dual Operational Ampli f ier Type AA 1054. 2 is designed for rack mounting in conjunc-
t ion wi th  Ampl i f ie r  Mount ing Uni t  Type TXL0b5.2.

Valves are located on the main printed circuit  boards, and the chopper relays plug into
separate sub-assemblies sit t ing in l ight traps to shield the input diode l imiters.

The printed circuit  boards are in turn f ixed to the ampli f ier chassis, the whole forming a
unit of open construction. (See Frontispiece)

Note:  Pr in ted c i rcu i t  boards 00P501/503 compr is ing ampl i f ie r  ,A,  are  the rearmost  pa i r .

Section 3

INSTALLATION AND OPERATION

3. 1 Unit Connections

Plug 1 pin assignments for the Type AA 1054. 2 DuaI operational Amplif ier are shown inFig '1 '  The heater supply connected beiween pins g and 21 reeas four valves and must be con-nected on one side to a d. c. potential of +25 uo1tr, and the heater supply connected between pins 10and22, feeding two valves,  must be connected on one side to a d.c.  potent iat  of  -100 vol ts.

2
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Fig. l  -  PL1 Connect ions

The above require'ments are met by the Solartron Type AS 1104.2 Power Supply Unit
ment ioned in Sect ion 1.2.

Plug and socket assignments for the Type TX 1055. 2 Amplif ier Mounting Unit are shown
in the circuit diagram at the end of the Manual - sockets SKl to SK6 providing connectors for six
Type AA1054.2 units, sockets SK? and SK8 being used for patching and plug PLl for the power
supply connections,

3.2 Operat ion

If not used in conjunction with the Type TX 1055.2 Ampli f ier Mounting Unit,  make suitable

connections to the plug at the rear of the Type AA 1054.2 ampli f ier.

In either case patch as required and al low several minutes for the equipment to warm up.

Connect an osci l loscope at a sensit ivi ty of about 100mV/cm to the ampli f ier test points marked
T. P.1. on the front panel in turn for ampli f iers tAt and tBt and adjust the associated tset zerot
potentiometers to give zero mean d. c. component in the observed waveform.

The provision of input and feedback components must be determined by the parameters of

the application in which the amplifiers are to be used. It is not advisable to operate the ampli-
f iers unless some feedback component is incorporated,

C21 and C22 (see F ig . l )  ensure h igh f requency s tab i l i tyundera l l  condi t ions o f  operat ion
within the specif icat ion (see Section 1.2 - Stabi l i ty).
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Sect ion 4

CIRCI.IIT DESCRIPTIONS

4.1 Dual Operat ional  Ampt i f ier  Type AA10b4. z

See Sect ion 3 of  Appendix 'A ' .

4.2 Ampl i f ier  Mount ing Unit  Type TX105b.2

The Amplif ier Mounting Unit Type TX 1055.2 accommodates six Dual Operational
Ampl i f iers Type AA1054.2 and can be mounted in a standard lg- inch rack.

Each amplif ier plug has a corresponding socket on the mounting unit - sockets SKl
to SK6. The h.t., heater, common rail, signal ground and chassis outlets from the sockets
are commoned and brought out to a connector PL1. C1 to C4 serve to decouple the h.t.
suppl ies at  PL1.

Output and summing junction outlets from each amplif ier socket are taken to sockets
SKT and SKB respectively and the overload outlets are commonld and brought out to socket SKg.

Section 5

TEST PROCEDURES

5. 1 Equipment Required:

The following test equipment is required:

(a )  A  s igna l  genera tor  to  g ive  0 .Lc /s  -  70c /s  and 100c /s  a t  10  vo l ts  r .m.s .
€.  g.  ,  Solartron CO 546 .

(b) A single beam oscil loscope with facil i t ies for measuring between 1 mill ivolt
and 300 vol ts on both a.c.  and d.c.  ranges to an accuracy of .Zvo, . .g- . ;  s"r"r t ron
C D  5 1 3

(c) A 2}ka/volt mutti-range meter of accuracy better than SVo fuII scale deflection
€.8 . ,  Avometer  Mode l  B .

(d )  Power  supp l ies  o f  +300,  -300,  -200 vo l t  d .c .  a t  b0  mi l l iamps.  6 .3  and g .b
vol t  a 'c.  at  d.c.  b ias potent ia ls of  approximately +25 anA - tOO vol t  d.c.  respect-
i ve ly ,  € .9 . ,  So la r t ron  AS t l }4 .Z .

(e) Twin ampl i f ier  test  set  as shown in Fig.b.

5 .2 Test 1 -  power Suppl ies

c o n n e c t  + 3 0 0  v o r t  d . c . ,  - 3 0 0  v o l t  d . c . ,  - 2 0 0  v o r t  d . c .  a n d  h e a t e r  ( 6 . 3  v o r t  a . c .  a n d9'5 vol t  a 'c ' )  suppl ies to the terminal  b lock on the ampl i f ier  test  set  and plug the low frequencysignal generator into SKD. Set switches SWA to position 1, SwB to position A, SwC to position 2,swF to position 2 and swc to 'oFF'. Plug the amplif ier into the 24-way soct<et on the end of theflying lead' Allow time for the unit to *a"* up and then check the following voltages at the pointsstipulated within the unit.

(a) -300 (*10) volt d.c. between pin 24 of plug l and chassis (pin 24 is negative)
using the 20kn/vol t  meter on the bOO vott  a.c.  range.
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(b) +300 (*10) vol t  d.c.  between pin 12 of  p lug l  and chassis using the 2Okn/vol t
meter on the 500 vol t  d.  c.  range.

(c)  -200 (+10) vol t  d.c.  between pin 23 of  p lug l  and chlssis (pin 23 is negat ive)
using the 2lka/volt meter on the 250 volt d. c. range.

(d) 6.3 (*0.3) vol t  a.c.  between pins 9 and 2l  of .  p lug 1 using the 20ko/vol t  meter
on the 10 vol t  a.  c.  range.

+25 volt d.c. approximately between pin I and chassis using the 20ko/volt meter
on the 100 vol t  d.c.  range.

9.5 (+0.3) vol t  a.c.  between pins 10 and 22 of .  p lug 1 using the 20ko/vol t  meter
on the 10 vol t  a.  c.  range.

5 . 3

.(g)

Test 2

(a)

(e)

(f)

(b)

( c )

(d)

(e )

-100 volt d.c. approximately between pin
meter on the 250 vol t  d.c.  range.

- Chopper Waveform and DC Offset.

10 and chassis using the 20kn/volt

With the test set connected as in 5. 2, switch SWF to position 3, monitor the
test point, SKE, with the oscil loscope on the 1 volt,/cm. a. c. range. Check that
the chopper waveform is stable and set the chopper signal for zero d.c.
component by adjusting RV1 on the front panel of the amplif ier (See Fig. 2).

Fig.2 - Typical Chopper Waveform

With the test set connected as in 5. 3 (a), switch SWF to position 4 and SWB to
position B. Repeat the procedure of 5.3 (a), adjusting RV2 on the front panel
of the amplif ier to balance chopper signal. Amplitude l2 volt peak-to-peak.

With the test set connected as in 5.3 (b) switch SWB to position A, SWC to
position 2 and SWF to position 3. Monitor the test point(SKC)with the 20ko,/volt
meter on the 2.5 vol t  d.c.  range and adjust  RV1 for zero reading. Switch SWF
to posi t ion 2 and monitor the d.c.  of f -set  on 50pA range.

I t  should not 'exceed 100 mi l l ivol t .  (Note:  50r.rA = 125mV f  .s.d.  on
AVO mode l  8 ) .

With the test set connected as in 5.3 (c), switch SWB to position B and
SWF to position 4. Adjust RV2 for zero reading. Switch SWF to position 2
and monitor the d.c.  of f -set  on the 50pA range. I t  should not exceed 100
mil l ivol t .

With conditions as for 5.3 (d) check with the oscil loscope that the chopper
waveforms appear on Test Point  1 of  ampl i f ier 'A 'and Test point  1 of
amplif ier'B'; both points on the front panel of the amplif ier. Remove the
Z}kn/volt meter f rom SKC.

)4 .2 / r



5 . 4 Test 3 -  Noise

(a) wi th the test  set  connected as for  5.3 (e) switch swB to posi t ion A'  SWC to

p o s i t i o n 6 a n d S w F t o p o s i t i o n 2 . w i t h t h e o s c i l l o s c o p e o n t h e l 0 0 m i l l i -
volt a. c. range, check that the output is not oscil lating and measure the

a m p l i t u d e o f t h e n o i s e . I t s h o u l d n o t b e g r e a t e r t h a n ? S m i l l i v o l t p e a k - t o -
Peak.

(b) with the test set connected as in 5.4 (a) switch swB to position B' check

that the output is not or"itt"ting and measure the amplitude of noise ' It

should noiu" greater than ?5 mill ivolt peak-to-peak.

Test 4 - Leakage

(a) with the test set connected as for 5. 4 (b), switch syB- to position A and

swc to position ?. press swE. conneci ttr" 20kn/volt meter on the 50pA

range to test point (sKct. ielease swE. Measure the voltage on the meter

l0 seconds after releasing SwE. It should not exceed 100 mill ivolt '

(b) with the test set connected as for 5. 5 (a) switch swB to position B and repeat

the Procedure of 5 ' 5 (a) '

Test 5 - Stabil itY.

(a) Remove the 20ko/volt meter. With the test set connected as for 5'5 (b)'

switch swB to position A, SWC to position 8, and swG to 'ON'' Monitor

SKE or SKC with the oscitloscope on the 300 volt a ' c ' range and a{j99t

the oscil lator for 200 volt peak-to-peak, 100 cycles.per second at sKE or

sKC. switch swF to position 1 and adjust the oscilloscope range

a c c o r d i n g l y . ( R a n g e r o o * v / c ' " ) . N o w p r e s s a n d r e l e a s e S w D a n d c h e c k
that the amplifier is stable and gives no iigtt of oscillation' Repeat this

p r o c e d u r e f b r S w A p o s i t i o n s 2 t o S i n c l u s i v e .
Note that by pressing and releasing swQ the summing junction of the.

amplifier ,rrra"" test is temporaril! strorted to signal ground: this being

amethodofs ta r t ingnon- l inearosc i l la t ion .

(b) with the test set connected as for 5. 6 (a), switch swB to position B and

repeat the procedure outl ined in 5 ' 6 (a) '

(c) With the test set connected as for 5.6 (b), switch-SWB to position A' SWC

to position 9 and SWF to position 2. -!et ihe oscil lator to give 200 volt peak-

to-peak, 100 cycle" p"i second, at SKE or SKC. Now switch SWF to

position 1 and 
""p""f 

the procedure given in 5.6 (b).

(d) with the test set connected as for 5. O (c) switch swB to position B and repeat

the procedure for 5.6 (c)  '

(e) with the test set connected as for 5 ' 6 (d) switch swB to position A '

M o n i t o r t h e v o l t a g " o n T e s t P o i n t 2 o n t h e f r o n t p a n e l o f a m p l i f i e r - ' A '
w i t h t h e o s c i l l o s c o p e o n t h e 3 0 0 v o l t a . c . r a n g e . I t s h o u l d b e n o t l e s s t h a n
1?5 vol l  Peak-to-Peak'

(f) with the test set connected as f or 5 . 6 (e) switch swB to position B '

Monitor the voltagu on Test Point 2 of amplif ier'81 with the oscil loscope'

I t s h o u l d b e n o t l e s s t h a n l ? S v o l t p e a k - t o . p e a k .

Test 6 -  Over load.

(a) with the test set connected as for 5.6 (f) switch swA to position 3' SWB to

position A and swF to pt"it io" s. Increase the drive of the oscil lator

until lamp LPl, the indicating neon on the front panel of the amplifier

Iights. M"""ore the voltage it ttt" test point with the oscilloscope on the

30 volt range. It should indicate not lesl than 5 volt peak-to-peak'

5 . 5

5 . 6
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5 . 8

(b) With the test set connected as in 5. ? (a), switch SWB to position B and SWF

to position 6; and with lamp LP2 lit, measure the test point voltage as in

5 .  ?  ( a ) .

T e s t T - A C G a i n .

(a) With the test set connected as for 5.? (b), switch SW{ to position 1, SWB

to position A, SWC to position 5 and SWF to position 2. Set the oscil lator

to give 200 volt peak-to-peak, 100 cycles per second at SKE or SKC and

measure with thb oscil loicope on the 300 volt a.c. range. Now switch SWF

to position 1 and measure the test point voltage on the 30 millivolt range of

the oscil loscope. It should be not greater than 20 mill ivolt peak-to-peak.

(b) With conditions as for 5.8 (a), switch SWB to position B and measure again.

The test point voltage should not exceed 20 mill ivolt peak-to-peak.

(c) With conditions as for 5.S (b) switch SWB to position A and SWF to position 2.

Decrease the frequency of the oscil lator to 10 cycles per second and set it

to,give 200 volt peak-to-peak at SKE or SKC. Now switch SWF to position 1

and measure thetest point voltage on the 30 mill ivolt range of the oscil loscope,

It should be not greater than 5 mill ivolt peak-to-peak'

(d) With conditions as for 5.8 (c) switch SWB to position B and re-measure. The

test point voltage should not exceed 5 mill ivolt peak-to-peak.

T e s t B - D C G a i n .

(a) With the test set connected as for 5. 8 (d) switch SWC to position 4 and SWF

to position ?. Monitor SKE or SKC with the oscil loscope on the 300 volt d.c.

range and drive the time-base of the oscilloscope with the oscillator output.

Set the oscil lator to give 250 volt peak-to-peak, 0.1 of a cycle per second, at

SKE or  SKC.

(b) With the test set connected as for 5. 9 (a) switch SWF to position 2 and with the

osci l loscope on the 300 mi l t ivol t  d.c.  range, measure the d.c.  s lope of  the

Iine ignoring the super-imposed a.c. noise. It should not exceed 50 mill ivolt,

as indicated in Fig. 3 .
Note that althougtr-SWB is switched to position B, the gain of amplif ier'A' is

being measured.

(c) With the test set connected as for 5. I (b) switch SWB to position A and re-

measure the d. c. slope. It should not exceed 50 mill ivolt.

F ig .  3  . DC Slope Measurement

5 . 9
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Printed Circui t  Board Assembly OOpbOl

Printed Circui t  Board Assembly OOpb03

RESISTORS VARIABLE
Circui t D e s c r i p t i o n

Ref.

RV1 (Amp 'A')  Wire Wound

RVI (Amp 'B')  Wire Wound

CA PA CITOR.S

L I S T  O F  C O M P O N E N T S

See Appendix 'A'

Value Tol
Ohms 7o

l K  1 0

l K  1 0

Rating
Watts Manufacturer and Type

1 Colvern CLR L2o6/gs/s

1 Colvern CLR L206/95/S

A M P ' A I
*  c6  .047

A M P  I B '
*  c6  .041

A M P  I A '
*  c?  B30pF

A M P  I B I

* CT B30pF
AMP 'A '

*  c 8  . 0 0 3 3
AMP 'B I

*  c g  . 0 0 3 3

C i r c u i t  D e s c r i p t i o n
Ref .

Czt Polystyrene Tub.Ins.
C22 Polystyrene Tub. Ins.

Cct .
Ref .

Value
p F

Tol .
ol
/o

1 0

1 0

2

2

1 0

1 0

Rating
Volts

400

400

500

500

400

400

Value
p F

1 0 p F
t 0 p F

Manufacturer & Type

Wima Tropyfol M. Mpl

Wima Tropyfol M. Mpl

Suf lex H.S. po.

Suf lex H. S. po.

Wima Tropyfol F. Mpl

Wima Tropyfol F. Mpl

ToI Rating r
Volt! Manufacturer and Type

MISCELLANEOUS

+lpF 500
* lpF 500

G . E . C .
G . E . C .

Manufacturer &

Arcolectric
Arcolectr ic
Sealectro
Sealectro
Sealectro
Sealectro

Sealectro

McMurdo

Cct .
Ref .

I L P l
ILP l
T P 1
T P 1
T P 2
TP2

P L l

Type

SLBO
SLSO
SKT.5O
SKT-50
SKT.50
SKT-50

FT-M-?

XRP24

Description

!t-p l{l) t amp (without Resistor) Clear
11*p ]f lJ l-amp (without Resistor) Clear
!Amp 

'A')  Socket pressf i t  Red
(Amp 'Br) Socket pressfit Red
(A*p 'A') Socket pressfit yeltow
(Amp 'B') Socket pressfit yellow

Plug Red (2 off) )
Plug Yellow (2 off) )
Plug 24-Way

Supplied with
unit

+ On Printed Circuit Board OOpbOl

wE/
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APPENDD( 'A '

DC AMPLIFIER

used on

A A  1 0 5 4 . 2

A S  1 1 0 2

T R  1 3 2 2

T R  1 3 2 3

Dual Operational Amplifier

+100V and -100V Reference Supply

Mark-Space Multiplier

Mark-Space Multiplier

Issue : One

Date :  January,  1964.
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Section 1

INTRODUCTION AND DATA SUMMARY

1. I Introduction

The amplif ier described in this Appendix is a standard d.c. amplif ier as
used in the Dual Operational Amplif ier Type AA1054.2 and incorporated in thi twin
(+ and -) 100 volt Reference Supply Type nSttOz, Mark/Space Mbdulator Type TRl322
and Height Modulator Type TR1323.

t . 2 Data Summary

Output Range

Output Current (Max. )

DC Gain

AC Gain 100c,/s

l \c/s

Power Requirements

Section 2

PRINCIPLES OF OPERATION AND BRIEF DESCRIPTION

2.L Principles of Operation

An input signal applied to
channels - a high- frequency channel,
mechanical chopper.

-  +100 vol ts

- 5mA,or 10mA into 10ko load

- >1 x 10? without load

-  > 1  x 1 0 4

4-  > 4  x  1 0 '

-  +300 vol ts d.  c.  )
)

-300 vol ts d.c.  )  nominal  stabi l ised
)

- 2 0 0  v o l t s  d . c .  )

6.3 vol ts a.c.  at  approximate d.c.  b ias of  +2b vol t
with respect to common rail.

9.5 vol ts a.c.  at  approximate d.c.  b ias of  -  100 vol t
with respect to common rail.

the summing junction is split and amplified through two
capacity coupled; and a low frequency channel via the

The two channel outputs are added at the input of a mixer stage which, in conjunc-tion with the output stage, provides considerable gain.

Zerofrequency gain of the chopper channel is approximately 60db (i.e. 1000) andthe parallel high frequency channel-gain is anprgximltely 26-iu (i.e. zoi. rtre gain of the mixerand output stages is approximately B0db ( i . t -10,000) 
" t  

lo* f requencies.  Af ter summation ofthe signals at the-mjxer stage, th9 overall gain and phase of the amplifier is controlledby in-te rna l  feedback  (R1?,  R lB,  R19;  RV1;  Cg, -Cg,  C1g i .

This type of circuit configuration provides maximum low frequency gain with mini-mum overall stabil ity problems.

t ' z / t
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2.2  Br ie f  Descr iP t ion

The d.c.  ampl i f ier  comprises two pr inted circui t  boards -  OOP501 upon

which the valves and associated components are mounted, and OOP503 holding the chopper

relay and input resistors.

Harwin pin terminations on the boards provide for connecting power supplies and

Iinking to panel mounted components, - i.e. test points, overload indicator, adiustment potentio-

meter.

Holes dril led in the boards to accommodate 4BA bolts facil i tate mounting in the

respective equipments.

Section 3

CIRCUIT DESCRIPTION AND OPERATION

3.1  AC Channe l

Signats at the input junction S. J. (pin 5) are a. c. coupled to triode VlA grid via
capacitor C1. Diode limiter MR5 and MR6 in parallel with the input clamps the signal at
approximately *0.6V to prevent the build- up of nonlinear lockout oscil lations.

The amptified output from VlA anode is coupled to the control grid of pentode
VlB by C5. R8 with C6 and R13 with C? are phase correct ion components.

3 . 2 DC Channel

Signals from the input junction SJ (pin 5) are taken via R4, R5 to one contact

chopper relay RL1, the purpose of which is to alternately connect R4 to ground and leave
free at a frequency of 100 c/s. Thus a pulsed signal at triode V2A grid is produced, the
amplitude of which is proportional to that at the input.

The ampli f ied signal at V2A anode is a. c. coupled by C13 to pentode V2B grid for

fur ther  ampl i f ica t ion.  A second contact  on RL1,  coupled to  V2B anode by R28-C16r  syn-

chronously rect i f ies the pulsed signal to provide d. c. restorat ion.

MR3 in series with R42 energises RL1 coi l  from the 6. 3 V heater 'A' supply.

3 .3  M ixe r  S tage

The d.c .  s igna l  a t  C16-RLl  junct ion is  appl ied to  mixer  pentode V1B gr id  v ia  R11
and controls the operational d. c. condit ions at the anode.

V1B cathode potential is determinedby the sett ing of potentiometer RV1, and this
inf luences the d.c. levels of the fol lowing direct coupled output stage.

3.4 Output Stage

Triode-pentode V3A-V3B in cascode comprises an amplif ier enabling considerable
gain to be achieved whilst being capable of delivering a reasonable output current.

R40, R41 and VT1 form a potential divider across the mixer output. VTl, in the
lower l imb, has a high dynamic impedance but a low d. c. volt drop. Thus a large d. c. volt drop

t 2

of
i t
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across R40-R41 can be achieved without ser ious s ignal  loss,  the s ignal  at  R41-VTl junct ion
going to V3B grid.

Zenet diode MR4 \s a22 volt base clamp for VT1, while MRz prevents VT1 collec-
tor potent ia l  f rom exceeding 25 vol ts under switch-on condi t ions -  i .€. ,  should h. t .  be appl ied
before V3B has warmed-up, to enable the cathode-grid diode action to function.

R34 is provided in series with a test point to prevent an accidental short circuit
occurring. V3A cathode is prevented from exceeding approximately 150V with respect to the
common rail by voltage dependent resistor R43.

3 . 5 Operation

On positive going signals current from the amplif ier is taken from V3A cathode.
On negative going signals V3A virtually cuts off and current is taken from the anode of V3B.
When this current is such that the potential across R33 exceeds 18 volts , Zener diode MRl
conducts to allow the extra current to flow through RZ1.

3 . 6 Overload Indication

The presence
when the output from the
60 volts.

of an overload condition is detected by a neon indicator which strikes
d. c. channel at the junction of c16 and RL1 reaches approximately

1 3
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COMPONENTS LISTS

PRINTED CIRCUIT BOARD OOP5O1

RESISTOR,S

Cct .
Ref .

R1
R2
R3
R?
R8

R9
R10
Rl1
R l 2
R13

Rl4
R15
Rl6
Rl?
R18

Rl9
R20
R21
R22
R23

R24
R25
R26
P.27
R28

R29
R30
R31
R32
R33

R34
R35
R36
R3?
R38

R39
R40

R41

P"42
R43

Value
Ohms

1 M
1 0 0
1 0 0

200K

6 8 0
2 . 7 K
4 .  ? M

100
180K

1 .  8 K
1 1 0 K

27K
1 M
100

56K
100
470
22K

220K

3 .  9 K
3 .  3 M

100
lBOK

47K

2 . 2 K
820K
560K
1 0 0

4 .  ? K

4?K
6 .  8 K
4 . 7 K

22K
330K

150K

1 . l M

1 . 1 M
t20

Dubil ier
Dubil ier
Dubil ier
Dubil ier

Description

Not fitted
Res .  Comp. GR2. Ins .
Res .  Comp.GR2. Ins .
Res .  Comp. GRz. Ins.
Res.  Comp.GRz. Ins .

Res . Comp. GR2. Ins .
Res .  Comp.  GR2. Ins .
Res.  Comp.GR2. Ins .
Res.  Comp.  GR2. Ins .
Res.  Comp.GR2. Ins .

Res . Comp. GR2. Ins .
Res . Comp. GR2. Ins .
Res .  Comp.GR2. Ins .
Res.  Comp.  GR2. Ins .
Res.  Comp.  GR2. Ins .

Res.  Comp.GR2. Ins .
Res.  Comp.GRz. Ins"
Res.  Comp.GR2. Ins .
Res . Comp. GR2. Ins .
Res .  Comp.GR2. Ins .

Res .  Comp. GRz.Ins .
Res .  Comp.GR2. Ins .
Res.  Comp.GRz. Ins .
Res .  Comp. GR2. Ins.
R e s .  C o m p . G R 2 . I n s .

Res . Comp. GR2. Ins .
R e s .  C o m p . G R z . I n s .
Res.  Comp.GR2. Ins .
Res. Comp. GR2. Ins .
Res .  Comp.GR2. Ins .

Res.  Comp.  GR2. Ins .
Res.  Comp.  GRz. Ins .
Res.  W.  W.  V i t .
Res .  Comp.GR2. Ins .
Res.  Comp.GR2. Ins .

Res . Comp. GR2 . Ins .
Res. Film(Carbon)
GRl .  Non. Ins .
Res. Film(Carbon)
GRl .  Non. Ins.
Res.  Comp.GR2. Ins .
Vdltage Dependent Res.

To1. Rating
% watts Manufacturer & Type

1 0
1 0
1 0
1 0

1 0
1 0
1 0
1 0

n
t

I
4
I
1
I
4
I
4

I
4
I
1
I
4
I
4

1

Dubil ier BTT
Dubilier BTT
Dubilier BTT
Dubilier BTT
Welwyn Metox F22

BTT
BTT
BTT
BTT

BTT

c2l

c2L
BTT
E299DC/ P346

1 0 +
7 l

1 0 +
1 0 i
1 0 +

Dubilier
WeIwyn
Dubil ier
Dubil ier
Dubil ier

Dubil ier
Dubil ier
Dubil ier
Dubil ier
Dubil ier

Dubil ier
Dubil ier
Dubil ier
Dubil ier
Dubil ier

Dubil ier
Dubil ier
Dubil ier
Dubil ier
Dubi l ier

Dubil ier
Dubil ier
Painton
Dubil ier
Dubil ier

Dubil ier

Welwyn

Welwyn
Dubil ier
Mullard

BTT
Metox F22

BTT
BTT
BTT

BTT
BTT
BTT
BTT
BTT

BTT
BTT
BTT
BTT
BTT

BTT
BTT
BTT
BTT
BTT

BTT
BTT
P3064'
BTT
BTT

1 0
1 0
1 0
1 0
1 0

1 0
1 0
1 0
1 0
1 0

1 0
1 0

5
1 0
1 0

1 0
1 0
1 0
1 0
1 0

1 0

2

I
4
I
4
I
4
I
4
I
4

I
4
t
1
I
4
I
4
I
4

I
4
I

1
I
4
I

I

1

l_
4
I
4

3
I

1
I

1

I

1

2
1 0

I

1

I
4

!
4

L 4
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CAPACITORS

Cct .
Ref .

c1
e4
c5
c6
c1
c8

Value
Description pF

Cap.Met.  Plas.  Tub.Ins .  1
Cap.Electrolyt ic 100
Cap. Met.  Plas.  Tub.Ins '  .22

Tol. Rating
7o Volts

See Component List of Unit in which used.

Manufacturer & Type

Wima Tropyfol 'M'

Wima Printlyt
Wima Tropyfol 'M'

Wima Tropyfol 'M'

Wima Printlyt
Suf lex  H.S.
Hunts MEW118T
Wima Tropyfol 'M'

Wima Printlyt
Hunts MEW118T
Wima Tropyfol 'M'

Wima Tropyfol 'F'

Wima Tropyfol 'F'

Wima Printlyt
Wima Tropyfol 'M'

Manufacturer & Type

Mullard/Brimar ECF82 or 6U8
Mullard/Brimar ECF82 or 6U8
Mullard/Brimar PCF82 or 9U8

Manufacturer & Type

Texas Instruments 25?01
Jermyn Ind. Type TO.5

International
Rectif iers ls[E.ZL8Tl0
A .E  . I .  N [S1H
A . E . I .  N [ S 1 H
International
Rectif iers MEZ22TL0

L25
6

400

10

10

Cg Cap. Met.  PIas .  Tub. Ins.  .047
C10 Cap.Electrolyt ic 100
Cl l  Cap.Polystyrene 10pF
Clz Cap.Electrolytic 2
C 13 Cap . Met. Foil . Tub . Ins . . 1

1 0

*1pF

1 0

400
6

500
3 5 0
400

C14 Cap.Electrolyt ic
C15 Cap.Electrolyt ic
C16 Cap.Met .  Fo i I .  Tub. Ins .
CL? Cap. Met.  Pap.Tub.Ins.
C 18 Cap . Met. Foil . Tub . Ins .

100
2

. 0 4 1

. 0 1
1000pF

6
3 5 0
400
630
400

6
400

1 0
1 0
20

1 0
C19 Cap.Electrolyt ic 100
C20 Cap. Met.  Tub.Ins.  0.  1

VALVES

Cct.
Ref . Description

Vl Valve
V2 Valve
V3 Valve

SEMICONDUCTORS

Cct .
Ref .

VT1

MRI.

MR2
MR3
MR4

Description

Transistor

Silicon Zener Diode

Diode
Diode
Silicon Zener Diode

i4 .2 / t 1 5



RESISTOR.S

Cct .
Ref . Description

R4 Res . Comp. GR2. Ins .
R5 Res. Comp. GR2.Ins.
R6 Res.  Comp.GR2. Ins .

CAPACITORS

C c t .
Ref . Description

CZ Cap. Met.  Tub. Ins.
C3 Cap. Met.  Tub.Ins.

SEMICONDUCTORS

Cct .
Ref . Description

MRb Diode
MR6 Diode

MISCELLANEOUS

Cct .
Ref . Description

RL1 Relay Sync. Chopper
plus Chopper Top Cap.

COMPONE{TS LISTS

PRINTED CIRCUIT BOARD OOP5O3

Value Tol. Rating
Ohms 7o Watts

z . ' t M  1 0  I
4

4?0K 10 r
10M 10 t4

Manufacturer & Type

Dubilier BTT
Dubilier BTT
Dubilier BTT

Manufacturer & Type

Mullard OAZO?
Mullard OAZO?

IVlanufacturer & Type

A . E . I . cK4

Value Tol. Rating
pF % Volts l\flanufacturer & Type

.041 20 L25 Wima Tropyfol ,M,
0. 1 10 tLl Wima fropytot ,Mr

Rating

1 00cls
6 .  3 V

1 6
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Fig.1 - component Location : printed circuit B,qard oopSol
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D t o D E S  M R  5 ,  M R  6  M O U N T E D  O N  C O p p E R  S f  D E
O F  B O A R D .

Fig.2 - component Location : printed circuit Board oopbO3wE/ro54.2/r
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Appendix B

AS1403 POWER SUPPLY

The AS1403 Power Supply comprises an AS1Lo4.2 Power Supplyandamains supply switching
and distribution circuit. SA and SB are, respectively, the HEATER ON and HT ON switches .Sockets SKTA, SKTB, SKTC and SKTD route mains power to pins p and R, plugs pLA on a maxi-mum of four Tutors.  Socket SKTE l inks wi th plug pt  1 on th;  AS1104.2 poweiSuppty.

LIST OF COMPONENTS

Solartron
Part  No.

3?60 00080
3?60 00080
3515 03040
3515 03040
3 5 1 5  0 3 0 4 0

3515 03040
3 5 1 4  0 6 0 1 0

Appendix B)

C c t .
Ref .

SA
S B
SKTA
SKTB
SKTC

SKTD
SKTE

A S 1 1 0 4 . 2

Description

Switch Toggle DP
Switch Toggle DP
Socket 3 Way
Socket 3 Way
Socket 3 Way

Socket 3 Way
Socket 6 Way

Power Supply (See

c/o ,6A
c/o ,6A

Manufacturer

Painton
Painton
Bulgin
BuIgin
Bulgin

Bulgin
Plessey

and Type

501085
501085
sA2026
sA 2026
sA 2026

sA 2026
cz490L7
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