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STEAMRANGER HERITAGE RAILWAY
Signal & Telegraph Section

LUCAS GIRLING PULSE TRACK CIRCUIT EQUIPMENT SW 50 - INSTALLATION & MAINTENANCE
Document No: SHRI-004-WPST-06

1.0 PURPOSE

To provide an instruction for the installation, maintenance and repair of SW50 Lucas
Girling Pulse track circuits and associated equipment.

2.0 SCOPE

This instruction applies to all Signal Maintainers that inspect, install, service or repair
this equipment either in the field or in the Signals Workshop.

3.0 REFERENCES

NIL

4.0 DEFINITIONS
Not Applicable

5.0 PROCEDURE
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5. O PROCEDURE Introductlon & Installation

-TI{E LUCAS / GIRLING.

PULSE TRACK CIRCUIT EQUIPMENT TYPE '§

C;) f  ;: P - o %

H -INTRODUCTION.

It is common knowledge amongﬂt Railway Signal Enginee that,
improved -operation -of itrack circuits is obtained. as the ‘operatings®
voltage between the rails is increased. This has been confi '
both* by laboritory tests and on full scale railroad trials. &

”In any track circuit where a potential exists between4two:
adjacent - . -parallel railway-lines, there is & leakage uurrent,
across the sleepers, ballest, etc. and this represents a loss of
electrical power. For reasons of economy therefore track circuit -
voltages are usually low, e.g. 1.5 volts. Since power loss is-
proportional to the square of the raid to rail voltage, it will be
appreciated that straight forward increzse in potentisl by a factor -
of say 30 will increese the power consu.mption by a factor of 500,
clearly impractical.

%

. A solution to this problem is to apply a short duration puls
C, ' to the reil instead of D.C. These pulses can have a high pesk valu
- " (thereby effectively breaking down the rail to wheel insulating
barrier) and yet conserve mean power consumption by having relativ
long pauses between pulses when no voltage is applied to the rail.
The penalty of such a system is that the presence or absence of a
train can only be detected each time =2 pulse is delivered to the
rails, and not in between. This viriually introduces a random time
lag into the system. However, by keeping the pulse repetition rate

4*exceeding 12 pulses per secong, this rendom lag becomes of negligi}
' ' importance.

The S%. 50 type equipment is used for three different appli.
ions and ie basically designed for low ballast resistances.

(a) To aufbmatically operate the continental tjrpe crossing
barriers, where a very high s:fety condition must be met.

(b) To work on little used branch lines where a very high degre:
- of corresion exists due to absence of traffic and the D, C
(3;5 track circuits fail to function correctly.
S e
i (e) gidings where the section of track may be occupied or

otupied for very long times and an accurate monitoring
of the state of these sidings is of the utmost importance.

FEATURES OF THE § ¥ S0 RCUIPHENT.

1) The _pulses break down insulating films on the rails. Such
films cause faulty operastion 6f the low wvoltage D.C. system.
2) A feedback control system in the transmitter glves tbe
following charecteristics :- . 2y
(a) a constant output pulse amplitude in spite of

.. battery voltage variatiéns end

i . i (v) a decrease in power consumption under light

O : - loading (high ballast) conditions.
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3) The transmitter pulse output voltage remains almost constant
up to load currents of 22A. Thus trensmitter volts are not lost

as the ballast reduces down to 2.5 ohms. For lower resistances ttre
pulse output is current limited. This is san ideal characteristic

aince :-—

(1) The constant pulse voltage region gives little
veriation of relay voltage due to bzllast varistions,
and

(2) The pulse voltage amplitude reduces rapidly at

lower resistances associated with train shunting.

The constant voltage amplitude will give rcproducible pick up
and drcp sway relsy charscterieties. £1lso, the relay voltage can
he set just above the pick up velue to give fest drop away and slow
»ick up. However, on lang track circuits 2t low ballast, z larger

~ variation of relay voltmge occurs due to changes in the L/X time
f“} constent of the reilway line caused by ballast resistance variatioeas.
4) under . rsin shunt conditions full pulse voltage is

instantly available to breakdown insulating films.

5) ! gpecial turn off circuit csuses the pulse to shorten (frum
0.45 ms. to 0.08ms.) under heavy loading conditions i.e. train on
track. This ensures that the transistor output state operates well
within its power rating. Additionel benefits are low internal he=zt
dissipation in the equipment 2nd 2 reduction in power consumption.

€) Hince the pulse system is energised by a .C. input, standuvy
cperzation can be obtained using a battery under trickle charge fram
mains rectifier set. 1If standby operz ion is not reguired, the
system is designed to work from full wave rectified f£.C. directly.
g dimage results from accidental connection of s reverse battery
aolerity to the transmitier input.

W

£\
4
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i) Yireexikaxpisesystenxisxanergrsedxxyxazxxinpriy retundy

) The istallation and relay adjustment is very simple since,

C;J (a) there are no controls on the transmitter, znd

(b} the relay voltage adjustment is made at the receiver
where the relsy voitage can be observed directly.

g) The pnrlse repitition frequency of 14 pulses per second is
sulficiently high tc ensure that the smoothing time constant requirec
by the pulse system introduces a negligable additional celay to the
relay pull and drop away time.

Q) The receiver is fail safe since wulses from the track are the
cnly euergy source to which the receiver is connected.

1C} - special festure prevents the receiver frow loading the
leading edge of the pulse and so atieruating it.

11} The relay voltage adjustment on the receiver consists of 5
terminals which are interconnected on 'site for the recguired voltage.
tltogether sixteen different concitions zre available to give 10%
(“1 increments in relay voltage.

12) Transformgg_coupling in the receiver ensures that a D.C.
current from rail fihs no effect on the relay. A voltage barrier
characteristic cazn be included in the receiver so that an input

voltage must exceed a specified value (e.g. 4 V) before it csan
energise the transformer.

13) either the transmitter nor the receiver includes angdy heavy
or bulky components so that the eq..ipment is relatively small size
andé poriazble. )
14) There are no valves and no woving perts in either the
transmitter or the receiver.

)

()
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e NOTE ON THE VETHOD OF "ON SITH" INSTALLATION PROCEDURE A
FOR Sii. 50 EQUIFMENT.
O FEED END.
‘a) Connect the trensmitter "RAILS" terminals to the rails, noting

which rail is positive and which is negative.
The connecting leeds should be short and of low resistance.
b) Connect the battery to the 12 volt “input" terminals observing

polarity. A werbling sound will be emitted. The input voltage must
be between 10-16 volts.

if.B. A germanium diode is included in the internsl power supply
lead so that no damage occurs due to inadvertant comnection of the
battery with incorrect polerity. However, demage could result from
connecting the battery to the transmitter "Rails" terminals snd also

by connecting either of the rail terminals to the positive input
terminal. .

RELAY END.

(. c) Connect the 1.000 ohm relay to the receiver "Relay" terminals.

d) Connect the receiver "Rails" terminals to the rails. The
positive receiver terminal must be connected to the same rail as
the transmitter positive terminal. If the polarity is incorrect
the relay voltage will be zero.

e) Connect the voltmeter (0-100 v rdnge) to the receiver reil
terminals with the capacitor and diode connected as shown on Fig 5.
The voltage shown on the meter should be greater than 40 volts.

f) Remove capacitor esnd diode from voltmeter, connect the
voltmeter to the relay terminals. To energise the relay, increase
the voltage by shorting out the appropriate terminals marked A-E on
the receiver. The resistance across the terminals are :-

£-B 2.2 ohms

5-C 4.7 chms

o C~D 10 ohms
E ) D-E 20 ohms

Using a relay with & maximum drop out of 3-4 volts and e
minimum of 4.5 2 5.5 wvolts, a suitable setting would be about 8 volts.

Once the relay has been energised it can be de-energised by
shorting out the "Rails" terminals.,

£) Ltnother test that can be carried out is to connect the decade
resistance box across the rail terminals, this is to simulate the
trein "exle resistance". By reducing the resistance carefully until
the relay drops out, the maximum "axle resistance" to operate the
equipment can be determined. For the above conditions this is
typically 1.0 - 1.5 ohms.

After reducing the resistance to zero increase it again, until

the relay pick-up value is . aelso determined. This could
be about 2.0 - 2.5 ohms.
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6.0 PROCEDURE - MAINTENANCE AND REPAIR
6.1 Signal drawings appended to this document detail Typical Pulse Track Circuits
and Repair Method

Drawing Number & Details:

F6059 - SW50 Characteristics

E68/143 - Girling Track Circuit System, Type SW50 Mark Il - Repair Method
D68/105 - Receiver board sub-assembly

D68/106 - Converter board sub-assembly

D68/107 - Transmitter box assembly

D68/108 - Receiver box assembly

D68/109 - Pulse generator board sub assembly

7.0 DOCUMENTATION

Complete Service Sheet SHRI-004-WFST-10 during workshop maintenance and
repair of SW50 Pulse equipment.
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TiM
MAINS|  CHARGER N'FES 12 v DC TRANSMITTER | S50V PULSE
o o o CEHS | nominaL | N
DRG. N° 64042143
INSULATORS INSULATORS
}[ . . . ‘_:JL
RAILS [ SERIES RESISTANCE UPTO | OHM]
BALLAST o« TO 20HMS
:‘I E_. I - SR — e e 1 :l] [
ot o oTc O
RECEIVER 4= RELAY SIGNAL
20V *
0 - o= O [ KN\ [S
DRG N° 54042142
NB

IF THE PULSE HEIGHT OR VALUE OF
"TURN QFF" RESISTANCE FALL OUTSIDE
THE GIVEN LIMITS THE VAWUE OF
R7? MVST BE SEAECTED TO Give
THESE 4LIMITS,

e, 06442050

FART N*

155. N4 DESCRIPTION

GQUANTITY
;] EH__ ]

64042218

64042219 |

RECEIVING BOX

] ASSY
TRANSHH‘TE?

). BOX ASSY.

¥ AT A DISTRIBUTED 2 OHM BALLAST RESISTANCE

NOTE -

t. THETOTAL SERIES RESISTANCE OF ALL WIRES

CONNECTING THE TRANSMITTER AND RECEIVER

TO THE RAJLS SHOULD BE LESS THAN O-) OHM.
2. IF ANY UNITS FAIL AND ARE REPAIRED THE FOLLOWING

TESTS MUST BE CARRIED OULT. -

@) CONNECT A1Z VOLT SUPPLY TOTHE TRANSMIITER
INPUT TERMINALS AND A 2 OHM_ 3 WATT RESISTOR

TO THE "RAILS" TERMINALS .

b) CONNECT AN OSCILLOSCOPE ACROSS THE 20HM
RESISTOR AND MEASURE THE MAXIMUM HEIGHT

OF THE PIRSE (42-46v).

{€) CONNECT A 100HM 3 WATT RESISTOR ACROSS THE
"RAIS " TERMINALS AND MEASURE THE PULSE WIDTH
AT A HEIGHT OF 40 v (0-46 MILLISECONDS MINIMUM)
AND PUASE REPETITION TIME (60-90 MiLL)SEcONDS)

() CONNECT A DECADE RESISTANCE BOX HCROSS THE
"RAIL" TERMINALS SET TO w8 0HM AND CHECK THAT
PULSE WIDTH IS REAATIVELY UN CHANG ED.

(E) REPUCE THE DECADE BOX IN O+ OHM STEPS UNTIL
ATURN OFF"CONDITION 1S OBSERVED, (1e. AsubDeEN
FALL IN INPUT CURRENT OR A REDUCTION N
PULSE WIDTH TO 40 -80 MICROSECONDS) TURN

OF SHOULD BE 17 -1'2 OHMS,

SOUTH AUSTRALIAN RAILWAYS

GI\RLING
TRACK CIRCUIT SYSTEM

TYPE SWEO. MARK 2 |

SCALE

SET ENGINEER DRI

19- 7-68

CHECKED

=

PASSED

EGQ




PV.C. SLEEVE

64181965

64421538

64140448
64130425

e

\/o

O @*0

64421159
64120309

NOTE I

A Link must short XX connections.

NOTE T
MR leads to be loope.d. and free from

strawn.
NOTE IO

All components must be fitted as close
as possible to the circuil board.

NOTE IV

Choke & transformer must have the
insulating film removed from Lewmex
wires before solderin&.

64130465

04184101

©4184099

TRI

Red

Li ' MR

®7

—e 5

9 4

® 3
o2

- DRAWING N° 64421158

Circuit Ref | Part No. | Qty.| Description Type |Value
04421159 | | Circuil Board
RI 64181491 | | | Resistor RWW/[ &
R2 64181494 | | | Resistor RWW/ I &l
R3 64181492 | | | Resistor RWW/T J\Om
R4 84181493 [ | [ Resistor RWWI| 20
L 6442162 | | Choke
TR @4421i61 | 1 Transformer
MR 64181966 | | | Diode e
©4184099 | | | Terminal Strip
04184101 | Marker Strip
64130425 | © | Screw
641203091 2 | Nut
64140080 [ 2 | Shakeproof
64130469 | 2 | Screw
G4140448| ¢ | Shakepreof
4120311 2 [ Nut
64181965 | | [ Ceramsil Po0z]
64421938 | Clip - Jermyn [AIIZ0

COLOUR CODE

ORNEOD

- BLACK
— ORANGE
— WHITE
- RED

- GREEN

[ SOUTH AUSTRALIAN RAILWAYS

RECEIVER BOARD SUB ASSEMBLY

GIRLING PTTC SW50 MARK I

SCALE:

SIGNAL & TELEG)
ENGINEER

20 -

10 - 7o

DRAWN C%KED
Lucas

Gt .
TRACED [PASSED

LAW. | &R

D805




64421182
04421768

©4184118

©4421758

@

64421764

' 4130425

VT2

MR

64140447

O

PVv.C. SL.E.EVET
64140448

64184096

64184100

64130469
G4184117

©4140449

64140080

04140447

FROM RANGE OF RESISTORS

INDICATED THUS + ELECTRONICS

DEPT. TO SELECT ONE FOR

CIRCUIT REF R2 ON FINAL
ASSEMBLY.

MRI

RI

ORANGE ® [BLUE

=3k

MR2 L |
RS i< ®

VT2

NOTE |
RESISTOR R2 TO BE SELECTED AND FITTED

ON FINAL TEST.

NOTE 2
ZDl, MR2 & 3 TO HAVE LEADS LOOPED

AND FREE FROM STRAIN.

NOTE 3

WIRING FROM VT2 TO LETTERS E, B & C ON
CIRCUIT BOARD TO BE 40/ 0076 USING
CONVENTIONAL TRANSISTOR COLOUR CODE.

NOTE 4
AlLL COMPONENTS MUST BE MOUNTED AS
CLOSE AS POSSIBLE TO THE CIRCUIT BOARD.

NOTE S

TRI TRANSFORMER MUST HAVE THE
INSULATING FILM REMOVED FROM LEWMEX
WIRES BEFORE SOLDERING.

NOTE 6
HYLUG 64184117 MUST RE CRIMPED TO WIRE
LEAD AND NOT SOLDERED.

COL.OUR CODE

- ORANGE
- BLUE
RED

- GREEN

DAOWOo
I

C.T.C. REE [PART No.[aTy| DESCRIPTION [TvPE|[VALUE
64421758 | | {CIRCUIT BOARD
Ri 54181508 | | |RESISTOR AAP2| oFt
+ 4181781 RESISTOR 4AP2 | 02,
+ 64181780 RESISTOR 4AP2 | Ffy
+ 64181538 RESISTOR 4AP2 | &54
+ 6418539 RESISTOR AAP2 | 516
+ 64181503 RESISTOR A F
+ 64181502 RESISTOR 4AP2| S
+ 6418150I RESISTOR AAP2 | 53u
+ 64181500 RESISTOR 4AP2 | &y
+ 64181499 RESISTCR AAP2 | &5
+ GAIB1458 RESISTOR AAP2 | o\&u
+ GAI81497 RESISTOR AAP2| 0BM
+ 64181496 RESISTOR AAPZ | oM
+ 64181495 RESISTOR AAP2 | oSQu
R3 64181504 [ | [RESISTOR aarP2 | 335
R4 c4181781 | | |RESISTOR AR
RS 64181781 | | |RESISTOR 4AP2 | 404
VT 4186022] | | TRANSISTOR [A&Y
VT2 64186005| | | TRANSISTOR | 9%
MR e4I186372| | | PIODE X
MR2 ©4186373| | |[DIODE ey
MR3 64186524| | |DIODE o
ZDlI e4i186375| | | ZENER DIODE |[£3%¢
TRI 64421184| | | TRANSFORMER
64184118 | | [ TRANSIPAD
64421182 2 | BRACKETS
64421764 | | HEAT SINK
©4184096| | | TERMINAL STRIP
04184100 | | | MARKER STRIP
64184117 | | | HYLUG
©4130469| 7 | SCREWS
©4140080| 6 |SHAKEPROOF WSH'RS
64120309 | 7 |NUTS
04130425 & | SCREWS
64140448 A4 [SHAKEPROOF WSHRS
64120311 ] 2 |NUTS
©4140458| | | PLAIN WASHER
GAI40449 | 2 |SHAKEPROOF W'SHRS
G414044T| 2 {SHAKEPROOF WSHRS
64421768| | |RESILIENT PAD

DRAWING No. 64421757

SOUTH "AUSTRALIAN RAILWAYS

CONVERTER_BOARD SUB ASSEMBLY

GIRLING PTTC SW 50 MARK I

SCALE:

ENGINEER

] Plan Retraced From D

Dated 2G6-7-68.

'I"'g.

15 - 10

—- 70

SIGNALRTELEG|DRAWN

LAy

CHELKED f™ 7%
MALANG 2

TRACED |PASSED

LAW.

D °®i06




ol PART No. |156N)| DESCRIPTION |FEYANTIY
64421755 S B EeR Box |
©4421'754 PR ANSMITTER LID l
CAPACITOR TO LIE IN POS | : | | 64421757 CIRCUIT BOARD S/ASY '
64130469 ' : A , : .
INDICATED WITH SPECIFICN84228) (8418800 lo4421153 BULSE CIRCUTT \
A CLEARLY VISIBLE FROM AROVE) ©4421180 B LABEL " |
S ) W W \ 64421173] | TERMINAL 4
r e T T T ) /_I( = N T T f’rl"///\\i T 77T 7 7 T T 77T T T 777 7TT 77}“‘ ‘ 64421187 TERM. BLOCK >
| —+ | ' -+ e / 64421175 BINDING NUT 10
N S i (A7 ' = = 64421176 LOCK NUT 5
© E___3© — 2, [@ \ | b ::]@l | I N - 64421177 TERM. WASHER 20
1 I Z —q(}— ! \I 64421172 whgneg ¢ 4
(AN — ] : Q S g eA1841T HYLUG 7
I ' g I I l’ - 64421174 DGATING 4
_ - i N 64188004 CAPACITOR |
) — | N
h) © @) O | § f GAI84228 BRACKET 2
I 0 1
' L o r 1 ‘ N | 64184103 FANNING STRIP 1
. L_J 4 | N ] 64184058 FANNING STRIP |
Q9 | ] B N |/ : 64184105 CABLE CLAMP |
T B - o === | + {] % 1 2 641304695 2BA SCREW IO
i X @ L - | NZ . o EHAKEPRODE
o — _ N~ A 9 4140080 WASHER (O
g @« v.e g 1 | S 1 64120309 2BA NUT 4
: : S oFE
® ﬁ ﬁ ® 54421939 | §@’€ ©4140447 WASNER 5
@ F C @ X X @ | NIl 64140458 PLAIN WASHER 4
64421932) | . \ @ . N :41329n2 AEA :?iwp ?
' : ¢ K 418410 CARBL LAM
o )
="T" [@, . 64421180 64120309 1l / 64181968 A i
W\ = , /) 64421937 BRACKET |
. ¢ ) . = il ! | b 64421939 ONErRIESRRGE |
64421936 a—C : \1;1 = N : / ©4421932 BRACKET- S/A |
\\ \ aA14044 .\1|_: f 84421936 TERMINAL l
— — - = - = . Y ©4421935 LABEL |
= A 64130426 SCREW |
0 64140457 WASHER |
64421937} |[c4181968) (6442190 64421926 2 YIETES SCREW |
64131036 G410019 NUT |
Y 04421907 colL |
] 64421926 COIL WASHER r
4421187 SECTION VIEW OF ‘A - A’ G4120311 NUT i
64421176 ©4421174 ‘ | . GAIA0A49 aiﬁéﬁ%EROOF |
HEAT SINK & LID
64421754
{ 2 3
1 ! b
LIJ ~ Vs ' I"L] - *
): N I CONVERTER PULSE GENERATOR
' ! | | ROARD BOARD
64421757 . 64421153
3 2 ! Yol '
LUCAS PULSE TRACK CIRCUIT s o o vl & § 32 /E ;
, .
) POS. TRANSMITTER BOS. >
6a130428——&) TYPE SW50 > vorr = % 8 |R |8 8] L& R G| P| RB||B
B RNR
RAILS OBSERVE POLARITY INPUT .
4 PN
- - 1 (@ NEG. NEG. @\
3 N GIRLING LTD. : A
6414045 = SER. N° SW 50/TI ENGLAND PATENTS PENDING A
| + Ey B R| /R
./ R R 2V
1L jl_ ' - R /+ —.. f
TO RAILS INPUT TERMINALS
| ! (1 fa” _ |
g
- eoun cone [ SOUTH AUSTRALIAN RAILWAYS
NOTE: (1) ALL WIRING TO BE 40/.0076. HYLUGS 64184117 MUST BE CRIMPED TO Y - YELLOW B - BLACK .
(2) REMOVE PAINT LOCALLY FROM INSIDE OF BOX WIRING LEADS AND NOT SOLDERED. G- C;%iite R - RED TRANSHITTER BOX ASSY,
BEFORE FITTING BRACKET 64421932 TO ENSURE
(3) LEADS TO GAS DISCHARGE TUBE TO RE SOLDERED - - . '
TO CARRY TERMINALS. TERMINAL NUTS TO BE INTER-UNIT WIRING DIAGRAM SCALE: FuLL size RIS A C%KED s
LOCKED IN POSITION WITH SHELLAC. / ??QE‘&N N
YACED |PASGED
28 ~ ~ Y/ e
This plan is tetraced | 8 1O 76 LAW] %
from D-rg. dated 2%.7.68.




¢
64130469) (64140080 64421158 64181788 }|{64421168 - A -
PART No. [ISS5 N DESCRIPTION QUAN.
64421753 RECEIVER BOX 5/A !
@A4421760 RECEIVER BOX LID |

— \ 7;{11// Y A L S S AP S S S 1 5 A S Sy ; 64421158 EggilgEﬁsgé%%&;r I
| /| loai81788 CAPACITOR !
| ; - - | / 64421168 CAPACITOR CLAMP | 2
@ ; 64421169 RESILIENCE PAD |
) f—lp — 64421170 TERMINAL BLOCK |
. @ @ - / 644217 TERMINAL BLOCK 1
A ~ | Xt ¢ 64421167 LABEL |
| £ / 64421173 TERMINAL 9
At j 04421174 INSULATOR BUSH 9
| A 64421175 BINDING NUT 20
- j GA42\176 LOCK NUT 10
| / ) , |ead2n77 TERMINAL WASHER | 40
/] 6ot Y2 [ea42n72 INSULATING WASHER] 9
L GAIBAIIT RYLUG T
' 64184102 FANNING STRIP )
. 64184106 CABLE CLAMP i
64421939 | ‘ 64120309 2 B.A. NUT S
.@ 1 ©4140447 SHAKEPROOF WASHER| 9
64140458 PLAIN WASHER S
et 64130469 2B.A. SCREW )
B Y { 64140080 SHAKEPROOF WASHER| 8
| | j ©4421939 ERB DISTHARGE viastue] |
| / | | 64140458 64130912 4 B.A. SCREW G
§ N G442193] 5/A BRACKET |
64421165 y - 64421936 TERMINAL |
\_ /| N j\ + 64421935 LABEL 1
R e = 64130426 SCREW |
DS 64140457 WASHER |
' 64184117 ).
GMZI 574 | 9/|6”
DRAWING No. 64042218
6A4A42193] +
SECTION VIEW ON A-A
‘ , NOTE :
I. ALL WIRING TO BE 40/.0076.
G44211T0 6442117 2. REMOVE PAINT LOCALLY FROM
INGIDE OF BOX BEFORE FITTING
BRACKET ©442193| TO ENSURE
ELECTRICAL CONTACT.
® RECEIVER PC. BOARD ® 3 LEADS TO GAS DISCHARGE TURE
64421158 TO BE SOLDERED TO CARRIER
64421935 ] (64421936 TERMINALS. TERMINAL NUTS TO
BE LOCKED IN POSITION WITH
ci SHELLAC.
I
t
4. HYLUGS 64I84!117 MUST BE
. P S ¢ & o ¢ & & d CRIMPED TO WIRING AND NOT
. < : } . * T ¢ SOLDERED
| , )
R -
- ‘ LUCAS N — ;
PULSE TRACK CIRCUIT ({ -\@.
RECEIVER \_ 4 y
- - ECEL - s B 5 B ) INTER - UNIT
23/4 ¥ a2 / o WIRING DIAGRAM
TYPE SWSEO G |y o |, \|R %B J
GIRLING d/e ed 6c b @a = _,b_ - :,
. . SER. No. SW50/ROOI PATENTS PENDING SERIES RESISTANCE LA
y COLOUR CODE : [
SOUTH AUSTRALIAN RAILWAYS
B — BLACK .
. R - RED .
Y - YELLOW GIRLING PTTC SW50 MK.II
G - GREEN
P - PURPLE |
[SIONAL & TELEGIDRAWN JCHECKED R
SCALE FULL SIZE ENG%ER
' . \ PASSLD
ﬁF c— Lo
6 o b4 3 2 " 1 Planr Retraced From Drg. I 3 I O 76 (328
Dated 26.7.68.
} 108




lctrcurr REPART No. [@TY ] DESCRIPTION  |TYPE|VALUE
64421154 | 1 [CIRCUIT BOARD
R5 [64181506| | [RESISTOR 2H53| 330K
GAla0448 GA4A21154 RG 64181507 | | | RESISTOR 2H53 :3?40
\ RS 4181505 1 | RESISTOR 4AP2| B
. v - o1 ! Ro  |oalei504| 1 | RESISTOR  |4AP2| 334
) ‘ c2 64188002 | | CAPACITOR  |MKS |&¢p.
MRG c3 64188001 1+ |cAPACITOR [HMk5|Q 2%
=5 C4
\ 4 = vT3 |e4i86175| | | TRANSISTOR |53,
+ G4184118 VT4 164186022 | | TRANSISTOR [AGY
MR4 . 64184118 | 2 | TRANSIPAD
4184097 b —id o2 v MR 34 4 |64186373| 2 | DIODE bpoo
+ Ao | MRS [e4186377] 1 | DIODE 25on
1 MRS |64186372| | | DIOPE eur
- == c3 702 |04186376] | | ZENER DIODE |£Sa
"TR2 |e64421185| | | TRANSFORMER
c2 . 64184104 | |TERMINAL STRIP
®3
B Pa PVC SLEEVE ; ©4184097] 1 |MARKER STRIP CZWE
L. ca _ |eaidioa7| 1 |CAPACITOR [ioon] Qe
PVC. SLEEVE—— FROM RANGE OF RESISTORS INDICATED ‘
20311 | 2 | NUTS
: 6414044 RS VT4 THUS + ELECTRONICS DEPT. TO SELECT 041203
@ ONE FOR CIRCUIT REF. R7 ON FINAL ©A130425| & | SCREWS
{ © ASSEMBLY, 64140448] 6 | SHAKERX
c4140447| | | SHAKERROF .
P2
)\ l de 4 +]10418149% RESISTOR 4A OIHH
+1641814%6 RESISTOR 4AP2[ dGm
64184104 (64130425 ! MRYS +|c4181497 RESISTOR 4AP2| APM
+|c4181498 RESISTOR 4AP2| AT
s M +|64181499 RESISTOR aar2| &%
+|c41818500 RESISTOR 4AP2| &1H
+lc4181501 RESISTOR 4AP2| 53
NOTES - 1. RESISTOR R7 TO BE SELECTED & +|64181502 RESISTOR aaP2| 37
FITTED ON FINAL TEST. , +|64181503 RESISTOR 4arP2| S
> MRS, MRA. & ZDE LEADS TO BE ‘ 2 +|64181539 RESISTOR anre| 3%,
. , @
RS L ennd, & ZD2 LEADS TO f ) : +|c4181538 RESISTOR 4AP2 05:
+|leaialTa0 RESISTOR AP2
(910 OH
3.  ALL COMPONENTS TO BE MOUNTED AS DETAIL OF CONNECTION A +e418178) RESISTOR 4AP2 (I)%C'LI
CLOSE AS POSSIBLE TO THE CIRCUIT FOR CAPACITOR C4 910
BOARD. . L
0.
\ 4. TR2 TRANSFORMER MUST HAVE THE -QR&WING N 644M2“53
INSULATING FILM REMOVED FROM LEWMEX
WIRES BEFORE SOLDERING.
. PVC. SLEEVE
KEY TO COLOUR CODE :- /
: B BLACK CAPACITOR LEAD PASSED C2
M —— MAUVE THROUGH BOARD AND
O —— ORANGE SOLDERED TO COPPER
G —— GREY PRINTED CIRCUIT AT f, -
W —— WHITE THIS POINT. RG
P — — PINK
()
-
57245 0r00 " P NERATO OARD
‘ S ULSE GENER R B
“ - v SUB ASSEMBLY
| GIRLING PTTC SW50 MARK I
o—
SIGNAL & TELEG] DRAWN
SCALE: ENGINEER | Lo<as
GLRANG i
d A o - 76 1 TRACED JPASSED
5 4 3 2 1 Plan Relraced From LAW @&
D'r'a.uri.ng_ Dated. 25—’7'—_68. 8
iy _ l l_ — 4——1
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