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GOVERNMENT OF INDIA
_ MINISTRY OF RAILWAYS
RESEARCH DESIGNS AND STANDARDS ORGANISATION
Manak Nagar, Lucknow-226011

EL/3.1.3 Dated 10-02-1994
MODIFICATION SHEET NO. RDSO/WAM4-179
CONVERSION OF WAM4 LQCOMOTIVE TO DUAL BRAKE SYSTEM

1. INTRODUCTION

CLW had produced over 500 WaAM4 AC Electric
Locos which are being operated all over Indian Railways .
These Locomotives were designed for working vacuum brake
trains only. This report deals with the details of
modification work required to be carried out to convert
WAM4 AC Electric Locomotives to dual brake system so that
the locos are capable &f hauling either vacuum brake
stock or air brake stock.

2. GENERAL:

Bailway Board vide their letter Nc.
89/Elect/TRS /440/21 dated 28.9.93 desired that all WwaM4
locos should be converted to dual brake /air brake system
to meet immediate requirements of locos for hauling air
braked trailing coaching stock.

3. APPLICAT1ON:
This Modification shall be applicable to all WwaM4

locomotives fitted with TAO659/HS1050 traction motors and
nominated for mail/express trains.

4. OBJECT OF MODIFICATION:

Existing system on WAM4 Locos 1is a vacuum
piloted system suitable for hauling only vacuum braked
stock. Automatic brakd valves and .conhected equipment
directly control vacuuﬂ in vacuum train pipe.The object
of this modification is to adopt IRAVB-II brake system
on these locomotives. : i

_  IRAVB-II ( tdin pipe ) brake system has been
designed for hauling stdck equipped with either graduated
release - type single pgipe or twin pipe air brakes or

lay
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5.
5.1

general
version 2 C
locomotives. This report is to be followed in this

WAM4

Important features of the system are :-

- Locomotive brakes may be applied/released
witk any desired pressure between the minimum
and maximum and this Pressure will be automati-
cally maintained in the’ Locomotive brakes
cylinder within maximum specified leakage from
them, until released by the brake valve.

- Braking of vacuum passenger/freight stock
and at the same time proportional application of
brakes on Locomotive through distributor valve.

- Braking of air brake Passenger/freight
stock fitted with the graduated release type
brake equipment and at the same time proportion-
al application of brakes on Locomotive through
distributor valve.

- Multiple unit operation with Electric
Locomotive fitted with similar type of brake
system.

- Application of emergency brake pipe opera-
tion of emergency brake valve provided in front
of assistance driver's seat by venting brake
Pipe and vacuum train pipe.

- Release of Locomotive brake independent of
train brake.

during emergency brake

et

- Automatic pocwer cu
application.

-~ Visual indication during train
operating/alarm chain pulling or guard emergency
brake valve operation or Loce operating while
hauling air brake stock. ‘

DETAILS OF MODIFICATION TO BE DONE:

Pneunatic Equipment/Valves:

RDSO had issued Report No. MP-499/86 indicating
arrangement of Brake Schematic. diagram for con-
of "EQ" brake system to Dual Brake System on

modification. However, the report did not cover the
equipment layout, location of additional pneumatic valves
/compressor etc. required for conversion to dual brake-
system and changes required in electrical circuit.:

5.1.1

To make the system suitable- for air brake train

operation, it would be necessary to provide air brake
Pipe and brake valves for controlling pressure in ;he air




brake pipe. Some of the valves connected with vacuum
brakes including driver's automatic brake valves would be
removed. Modifications required to the system have been
shown in RDSO' Drawing No.SK.DP-2622 Alt. 2. The valves
and the piping which are to be retained in the Locos have
been shown in dotted lines and the items which are to be
deleted have been shown in hatched dotted lines. The
additional equipment and the pipes required are shown 1in
firm lines. .

5.1.2 It would be necessary to provide five addi-
tional pipe lines from one end to the other 1i.e.2
Nos.of 32mm dia seamless pipes for brake pipe ana feed
pipe, 2 Nos. of 15 mm dia seamless steel pipes for inde-
pendent application pipe and gontrol air pipe for B.P.and
one 10 mm O0.D. copper pipe Eor the air flow indicator
gauges provided in both the c3bs. Existing vacuum brake
application pipe ( cne inch dia) will not be essential
and may be deleted.

5.1.3 The equipment layout for proposed dual brake
system has been explained in RDSO's Drawing No. SKEL—é@z?&/
4276 and sketck placed at Annexure V..

Provision of dual brake system on WAM4 Electric
Locomotive wouuld require fitment of additional compressor
in addition to one compressor already provided on these
Locomotives. It may be noted that audiitional space
required for provision of compressor would necessitate
alimination of rheoctatic braking resistor and. its meter
blower set from these Locomotives. The space occupied by
rheostatic braking resistor blower motor set would be
utilised for mounting additional motor compressor set.

5.1.4 Air braked coaching and freight stock are
provided with brake pipe and feed pipe end connections
on the right of the longitudinal center line of the
vehicle. While coupling one vehicle to another, the
brake pipe and feed pipe hose couplings are coupled with
diagonally opposite end fittings. Hence the BP and FP end
couplings to be provided on the converted locomotives,
should also be located on the right of the longitudinal
center line of the locomotive as existing on the coach-
ing and freight stock, so that coupling between locomo-
tive and trailing stock can be| connected with diagonally
opposite corresponding pipes. [fThe locations for BP and FP
end connections may be kept sajme as on WAGS5 locomotives.
In this connection RDSO's etter N&. SD.DEV.IRAVB-2
dated 18-5-1993 may also be referred (Copy placed at
Annexure IV) CLW's -Drawing No. 05/1/37/38 _shows the
proposed arrangement. '
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5.1.5 The function of the dditional important equip-
ment is indicated below:

Automatic Brake Valve( Item A 38)

WABCO 3 - 9 automatic brake valves ( A I8 )
have been proposed in place of axisting vacuum brake
valves. A-9 brake valve controls pressure in the brake

pipe with the help of additional C-2 relay valves(adil)
for application and release of brakes on the train.

D-1 Emergency Brake Valve ( Item A 57)

In place of 2xisting vacuum energency brake
valve, D-1 emergency brake valves ( A 57) would be pro-
vided in front of the Assistant Driver's seat in both
cabs for use in case of emergency. This has connections
for the air brake pipe as well as vacuum brake pipe for
simultaneous venting of the two pipes when brake valve is
operated.

Air flow indicating Device

( Item A51 to A53 & A59)

Air flow measuring valve ( AS51) with R-6 relay
valve ( A59) and indicators (A53) have been introduced
between the brake valve and the main reservoir to provide
an indication to the driver regarding air £flow through
the brake <val.c to the brake pipe. 1t would provide
indication to the driver in case of train parting/alarm
chain operation.

VA-1B Control Valve ( Item B30 )

Since the driver would be operating automatic
brake valve which controls air pressure, VA-1B control
valve (B-30) has been provided for creation and destruc- o
tion of vacuum in vacuum trains when air pressure in the
brake pipe is increased or reduced by A-9 automatic brake

valve (A38)

C-3W Distributor ( Item A40)

For prcportionate application-of air brakes on
Locos whether hauling air brake or vacuum brake trailing
stock, C-3W distributor valve (A40) has been provided.

Compressor ( Item Al )

For air brake train operation, it is always
better to store compressed air at higher pressure.
Therefore, generally compressors suitable for operation
at 10 kg/cm2 are used on Locos meant for air brake train
operation. In case comptessors of 1500 lpm capacity each
are available, they should be preferred over 1000 lpm
capacity each. i
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Exhausters ( Item Bl )

High vacuum exhausters are required for the
proposed system for operating vacuum braked stock.It may
therefore, be desirable to replace existing exhausters by
the high vacuum exhauster identical to exhausters being
fitted on WAGS5 Locomotive as per CLW's Specification No.
CLW/ES/E4(WK)/DEV with latest amendment. ‘M/s. BBVL,
Calcutta and M/s. SLM Manik Lal, Ahmedabad had developed
and supplied these exh:austers.

MU-2B and F-1 Selector Valve ( Item A54 & AS55 )

For automatic application of brakes cn Locos in
case of parting between Locos, when used in MU operation,

these two valves have been provided. MU-2B valves (AS4

has two positions namely 'Lead' and 'Trial'’ 'Dead'. On
leading Locos this is placed in 'Lead’ position and on
trailing Locos it is placed in 'Trail! pnsitinn, F-1

selector valve (A55) automatically occupies lead/trail
position depending upon the placement of MU-2B control
valve in 'Lead ' or 'Trail' position.

Feed Valve ( Item A45 and C48 !

Two feed valves cne set at 8 kg/cm2 (C48) and
the other at 6 kg/em2 (A45) are required. Feed valve set
at 6kg/cm2 is to be used for controlling the pressure in
the feed pipe whereas the feed valve set at 8kg/cm2 is
used for supplying compressed air to electrical controls.

Brake pipe control governor (A50)

Brake pipe control governor ( A 50) which
is a pressure switch, has been provided in the air brake
pipe for automatic regression of power, in case of emer-
gency application.

5.1.6 The list of items to be deleted from existing
system 1s given in Annexure I. Annexure II indicates the
additional brake equipment required for dual brake system
along with the part numbers of the various valves.
Annexure III shows the list of existing equipment in
which quantity per loco has been changed while converting
the existing brake system to dual brake system.

5.2 ELECTRICAL EQUIPMENT, AUXILIARY
POWER & CONTROL CIRCUIT:

5.2.1 Motor Compressor set shall be connected to
output from Arno convertor similar to all other auxil-
iary machines through electromagnetic contactor.

5.2.2 Emergency braking control circuit shall be

modified and an additional relay QRS shall be required to

wn
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be provided to ensure functioning of brake valve. (Ref.
RDSO Drawing No, SKEL 4283 & SKEL 4278)

5.2.3 Compressor selection switch HCP may be replaced
by modified gcp identical to the switch being used in
WAGS Locomotive at present. It will be possible to run
either of the compressor or hoth compressors  simultape-
ously depending on the requirement. Compressor control
Circuit is shown in RDSO's Drawing No. SKEL 4279,

5.2.4 RGCP circuit for compressor control shall be
similar to the scheme issued by RDSO vide Modification
Sheet No. RDSO/WAGS5/4 Dated 19.2.91.

shall be provided additionally to ensure relleass of gaiyr
in che pipe line to atmosphere so that co
nct re-start against back pressure.

Auto drain magnetic valve eneijgse to open

ressor does

5.2.5 Cable to VEF circuit shall be connectad from
cable No. 100 in lieu of 412 in the existing system.
Eliminate cable No. 412 as shown in RDSO's Drawing No.
SKEL-4282, -
5.2.6 Tap changer control circuit for régression of
tap changer in case of emergency brake application needs
Lo be modified. Please refer RDSO's control circuit
No.SKEL 4280.
6.0 MATERIAL REQUIRED -

As indicated in Annexure IT & IIT
7.0 MATERIAL SURPLUS:

As indicated in Annexure T
8.0 SCHEDULE OF IMPLEMENTATION H

WAM4 locomotives in a phased manner.

9.0 AGENCY OF IMPLEMENTATION :

Electric Loco.sheds, POH Shops

Compressors
" locos with
raked freight

i
f



ANNEXURE I

LIST OF ITEMS TO BE DELETED DURING CONVERSICN
FROM VACUUM BRAKES TO DUAL BRAKES

S.No. Ref.No. Description No.
OFF

L. A-d 3/4" Safety valve type El set at 1

8.5kg/cm2
21 a-13 3/4" Relay valve tvpe B2 1
34 A-14b 374" Choke fitting choke size 4.7mm 2
4. a-17 3/4" Double check valve 2
5. A-22 1/2% Isolating cock with vent 1
5. A-24 Vac./air proportional valve 1
7.: A-31 3/4" C.D.C. TEE and strainer 1
g. aA-32 1/2" Auto drain valve type FA2 1
9. B-6 2" Release valve with bypass type VA-1 2
10. B-7 Magnet valve energise to open .
11. B-8 Driver's vacuum brake valve 2
12. B-9 4" Duplex vacuum gauge 2
13. B-10 Vac. emergency brake valve flap type 2
14. B-12 Vacuum release valve 1
15. B-13 4" Single vacuum gauge 1
16. B-14 12" x 16" wvacuum chamber 1
17. B-15 1/2" Isolating cock with vent 1
13. B-16 2" Isolating cock without vent 1
19. B-17 2" Release valve without bypass VA-1 1
20. B-18 Magnet.valve energise to open 1
21. B-20 6" x 12 " Equalising reservoir 1
with choke
174
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QPV

Air admission valve

6" x 12" Timing chamber ané choke
172" Three-way cock

Choke fitting

Relay for Exhauster control ekt

|
|
|



ANNEXURE II

LIST OF ADDITIONAL ITEMS REQUIRED FOR CONVERSION OF WAM4
LOCO BRAKE SYSTEM FROM VACUUM BRAKES TO DUAL BRAKES

S.No. Drg.No Description No. off/ P.C.No.
SEDP Loco
2622 alt.2
1 2 3 4 9 [
1. a-34 1-1.4 unloader 2 WSF B 7032&/1
Valve
2 3-35 Apto drain valve 2 cLW 0/4,/85/220

(Salem type)

3a A-36 700 cc volume 2 CLW 0/4/65/222
Reservolr

4. a-37 3/4" safety valve 1 WABCO 558296 or
set at 10.5 kg/cm2 WSF IB 70279/2

5. A-38 Automatic Brake 2 WABCO 564140 with
Valve A-=G 564142

6. A-39 3/4 Isolating 1 WSF IB 70376/6
Cock

7. A-40 C-3-W Distributor 1 WABCO France
with filters and 190397

control reservoir,
pipe bracket and
isolating cock

8. A-41 4"Duplex pressure 2 WSF IB 70400
Gauge (MR&FP)
9. A-42 Reservoir 110 1 CLW 0/3/65/236

cu.in.{(2 1.}

10. A-43 C-2 relay valve 1 - WABTO 379991
with 3/4" tapped
hole in port Nos.
1 & 3 and 6 mm
choke in exhaust.

11. A-44 3/4" safety valve 2 WABCO 558296 or
set at 11.5 kg/cm2 . . WSF IB 70279/2

17?




S.No. Drg.No Description No. off/ P.C.No.
SKDP Loco
2622 alt.2
L 2 3 4 5 6
12. a-45 D-24 B feed valve 1 WABCO 542008-0084%
set at & kg/cm2
13. A-46 1-1/4"x26" Hose 2 RDSO (W)
coupling (Brake SK-73347 alt.:z
i pipe) FP-3
14. A-4J 1-1/4"self locking 4 SIL Drg. No.
cock with vent 08.39.17.21
Escorts Drg.No.
3B66513 alt.5
i5. -48 Dummy cylinder 3 1 1 CLW 0/3/65/237
16. 2-50. Relay air valve 1 WABCO 528561
) H-5
17. &a-51 Air flow 1 WB&S CO C-76574/
measuring valve 003
18. A-52 Pressure switch 1 CLWw 0/03/65/288
for AFMV cut in Sl.%o. 8
7.0+-0.1 ky/cmz
cut out 6.0 -/-
0.1 kg/cm2
19. Aa-53 Flow indicator 2 WB&S CO.C-76488
gauge /002
20. A-54 Mu-2B valve 1 WABCO 564144 '
21 A-55 F-1 selector valve 1 WABCO 557995
22. A-56 6" single pressure 2 CLW 0/2/65/293
gauge (BP)
23. A-57 D-1 Air/vac. 2 WABCO 564786
emergency brzke :
valve .
i
24. A-54 Emergency 1 CLW 0/3/65/197 _
application valve !
25. A-5¢ R-6 relay valve 1 WB&S .CO. 279180 'g
' |
26. A-6( 50 cm x 110 cm main 1 CLW 0/3/65/234 !

reservoir ( 203 1)




S.No. Drg.No Description No. off/ P.C.No.
SKDP Loco
2622 alt.2

1 2 3 4 5

27. A-61 Indication lamp 1 -
for AFMY

28. a-62 C-2 Relay valve 1 WABCO 579991

29. B-23 Exhauster [Control 2 e
Switch

36. B-24 1/32" choke and 1 CLW 0,3/65/242
1/64" exhaust

31. B-25  Single vacuum 2 LW 0/3,/65/283
gauge (150 mm)

32. B-26 Vacuum Reservoir 1 CLW 0/3/65/234
50 cm x 110cm
(203 1) :

33. B-27 Control air valve 1 WABCO 561128
HS-4

34. B-28 4" single pressure 1 WSF IB 70330/2
gauge )

35. B-29 Reservoir 180 cu. 1 CLW 0/3/65/237
in. ( 3 1.)

36. B-30 VA-1-B Control 1 WABCO 564523
“Valve

37. B-31 A-1 Differential 1 WABCO 564940
pilot air valve

28. B-32 Reservoir 435 cu. 1 CLW 0/3/65/238
in. (7 1)

39. B-33 VA-1 Release valve 1 WABCO 563510
without bypass

40. B-34 Double chekck 1 WSF IB 70006/2

; valve - 24.a

41. B-35 2" Isolating Cock 1 WSF B 78086/1

42. B-36 2" Filter ftype 1 CLW 0/1/65/239

GD-80-E
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S.No. Drg.No Description No. off/ P.C.No.
SKDP Loco
2622 alt.2
1 2 3 5 6

43. B-37 Pressure switch 1 CLW 0-3/65/288
cut out 4.2 kg/cm2 Sl. YNo.6
cut in 2.3 kgscm2
type-Danfoss

44. B-39 Relay valve HB-5 1 WABEO 349930

35. C-47 Magnet valve 1 CLW!0/3/65/292
(Energised to open)

46. C-48 D-24-B Fead Valve 1 WABCO 542008/
set at 8 kg/cm2 0114

47. A-49 1-1/3 x 26 Hose 2 RDSO(W)WD-81027
Coupling (Feed pipe) 5-0% Alt.2

48. Seamless Pipes As IS:123%
(32 mm dia and Requi-
15nm dia ) red

49. Copper pipe " IS:2501
(10 mm outer dia)

50. Cables and " RDSO's Specifica
accessories tion No. E-14/01

Rev.2

51. Electromagnetic 1 CLW make
Contactor

52. Relays QRS : BBC make
type PC 8




ANNEXUORE- III

LIST CF ITEMS IN WHICH NO. OFF. PER LOCO CHANGED
FOR CONVERSION OF WAM4 LOTO BRAKE SYSTEM FROM
FROM VACUUM BRAKES TO DUAL BRAKES

Sl1.No. Item Ref. Description No. /_Loco
Dirg.No. Existing Changed
SK.DP-2622
Alt.2

1. a-1 Main air 1 2
- compressor

25 A-2 After cooler 1 2

S A=-3 1" C.D.C. with 1 2

drain cock and
reservolir

4, A-5 1.1/4" check

2 4

valve

S « A-8 1/2"drain cock 10 16

6. A-10 1/2" Isolating 4 10
cock without
vent

7. A-15 3/4" Isolating 4 2
cock with vent

8. A-16 - -3/4"x30" bogie 4 2
hose connection

9. A-26 Magnet valve 1 2
(energised to
open )

10. A-29 1" Isolating 1 4
cock without ’
vent

11. A-33 4" Single 3 1.
pressure gauge

12. B-4 é" check valve 2;' 3

(flap type).

A}
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Item Ref. Description No. /_Loco

Drg.No. Existing Changed
SK.DP-2622
Alt.2
B-19 2" Suction 2 3
filters type
GD-80-H
Cc-15 3/8" Isolating 1 2

cock [with vent
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—docoretive and.vacunm trala pipe is on the right.

eyl e Ry velhiieles Lhe bralke pine

1. Cealral Rajleay, Bombay VI-400 001
2. dester nnilwgy,Uhurchgnte,nnmhny-éoo 020.

ool e :;“-‘-l‘-"‘) Fudiya® oL --:,‘:-}:.Clitta— ToC CCl.
1. Senthorn Halluny Hindras-600 003,

5. Soath Ceatral Railvay,Secu:idarabad-500 371.
« tinrthern Rajlway,Narnda Housa,:lew Lelhi-110 0O01.

Sub:Pueumntic Bad Con.iections for Dual Breke/
Fure Air Bra:e Losnmatives. e

Eol:RLS0's lettars un.11,/0.2.113 dt.12-4-91
aund 11/13-9.91. s

— e e

O RS, ATL and UAP3 electric locomotives, the braka;
pipe n~ud feed pipe pucumotic end connections are located =¢
o1t the 1afCt of the longitudi ial cetre line of the K

21r braked ~onching nuwd fredight stnok the brake pipe and
ferd pira onl connctinis nara oy righ% of the longitudinal
Liw nf the wveljeln, “HLh this nrraarement while -~
ani feed pips hose
whereas, while coupling

oo gl

conpl e are oniancted diarnaally
atre Ypakad fredcht/oenchiw s5beek Ec the locomotives BP ..o
aeptotyp e eansdnd on the camn s idae, This causes ==
BAaki ur ol homan 4o Aif T Yeul by advrdneg enurliag. Ho =
probbes o heerver s nxreefie e hen tuo locomotives are .
conptod §romultivle, For3er, the hroke pipe end comngctioti
is lecsted holoeu the fecd pidpe end coume'ion in all air ~3
trekes steck ~ne elentric locomotives. .ith this arrgngéay
moaty there hae bea) casses of brenlnre of breke pipe angld ™

e
cncle, wheneye)

there iz a catlle run over. *

Iyesmen

o, ‘v avercome the problem 1t is co:ieidered necossgg‘;f,‘
wwtardise the avrzigement on locos and trailing 35
€'ncly by relocati:n DF ane FI' end connections on the =

Lezomat fve on the right of the lowm:itudinnl centre 1ind

By o
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similer to the arrangemcnt on tha £ir braked coaching
anc freight stock facilitating diaronal coupling.

3. Vide liDS0's letler Ho.EL/3.2.112 of 12-4-21, it
was prorosed to shift the brake pipe from left nand to
right hand of centre line of locomotive (es per RDEO
drewings ilo.8KEL-4030 for WAGS locos end SFEL-4028
for WAF1 an3 WAP3 locomotives) retaiaing the FP end
connection on the left of cemtre 1line, 1In sdditlion,
provision of two smdditional cocks one at each end in tha
breke pipe, to be located inside the underframe &s showii
in HDSO Drawing tio.8LEL-40U26 has been suggested to
elimjrate the problem of continuous air venting in casé
of damage to the existing brake pipe sugle cock. 1t was
nuderstood that Bhusawol had modified fow locos and
S.E.Railvny reported of an gccident due to wrong .
coupling betwasn the brake pipe and feed pipe with the
locomotive modified by Bhusawsl workshop in sccordsncs
wied Lidin braulng . ibL=—1030. : .

4. The protlem of reiocation of end connection was
further studied in consultation with CLVW and -it has

been dncidad te provide brake pipe anu feed pipe end
connections on the right-of the longitudinal centre line

of locomotive in sccordance with CLd Lrawlng No.05/1/37/38s
In this drawing, the brake pipe end connection has beer
locr'ed nbove the feed pipe to avoid 2zmoges to brake pipd
enzle enck due to cnttle run over. Bince the brake pips
on the conching end freight stocx is located below the .
feed pipe, an additional steel pipe with proper clamps

has been provided to bring down the brake ppe hose ¥

courling locstion below the feed pipe hose coupling qu
propet ~oupling between the locomotive and gir braked ™™
stock. L4 were to manmufacture 10 locomotives incorporatihg
the ahove modification end few locomotives with this change:
hava n lrandy baen turned out hy them. ’

5. 1n view nf the nbove, it is recommended thats:

i) RT & FP end connection on 10 WAGS locomstives are
mo<4ified by Bhusawal in accordance with CI¥'s :
1rtest Drawing No.05/1/37/38 snd based on the g
expericace of the Rallwnys necessary action could
be taken to standardise the location of the end:

connections on electric locomotives. Tl e
{1) lodification for BP & FF end connections proposéd. in

Areo letter Ho.EL/3.2.119 dt. 12-4-P1 and 11/13-B491

along with Drg.lo.BKEL- 4026, 4029 & 4030 is-withdravns
2 J-r:_;.‘,-;.'

111) Railways may send their views and experience df.: ;;A?

the modified srrangement provided on locos by CLW
on locos to: be modified by Bhusawal Bbops in
accordance with CLW's lstest Drg.No. 05/1/37/38.

1

(8{Bethuraman

[LEEE O ' - for birector General(Elec,)
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ey Laye rhq_qnnernl Nanager, Chittarenjan Locomotive
Worka, Burdwan Dist., West Raogal - 713 331,

it is requestad that the Sl.llos. of the locomotive
provided vwith ene conunctions In accordance with
Clid's Ioteat Drp.lo.05/1/17/28 nlong with the
nlloktea Nailunys be advised to this office as

wall as o Zonl Rsilunys to monitor the performance
of the modified Jocomntives.,

2. Dy.Chief Elect.Enrinaer,Electric Locomotive
Warkshop,thuanval - 425 201 wilth the requast
—— to mndify 10 WA35 locomotives in sccordance .
with CLY'a latest Drowing tto. 05/1/37/38. He
may eleo ndvise tha loromotives modified to
Rbs0te Preg. SKEL.AQ0R, 4023 & 4030.

. Tha tianetnl Managar{Flnct.), Sonth Eastern Rly.,
Sarden Ruenclh Caicuttin- 700 043. This has
taference o their lekter o, CER/IG/1€0 dt.5-4-83
to this offtteca snd FSL/0FIG/22 dt. 5-3-93 to
Chief Elect.Engineer,Coctre] Nndluer and Chiaf
Horks Manager,;Sonth Ractern Rnilvay,Fharagpur.

It $a nated from 6.1 N1y, 's latter dt. 5-3-93
that the rolour coda {ar {oed pipe has been
$nddentend ng grean and {or btreke pipe white,
fngtead of fend pipe white and brake pipe

graen, Jt may plense bas eungured that the faed

pipe angle cocks aiod brake pipe angle cocks and
cottplare are pajnted white and grean respactively.

"4, The Chief Works Manaper,Loco Workshopss

0) Enctetn Nagllwny, Panchorapnra-743 115.
H) Harthern Aadlwny, Chnrbaph,Lucknow,

2

[ha Chief Frojact Hnnnper, South Lnatern Railway,
Kharappur,

n]

. Dv.Chief Elactriecal Enginear, FOH Workshop,
srthern Matlwny Forambng Hndrns.

7. §r.0ivisionnl Electrirnl Fngineer((RS),
Flontrie Lnno Shed:

- ilarthern Mnilway, ‘Thazinbad-201001,

- dartharn Railvay, Kanpur=208001. :
_ Gratern Rnflway, !ughalsnrei-222 102.
- Fastern Najiwey, Asnnsol-713 310.




8.

DAeIAY.

— A -

- South Eastern Railway, Tatanagar - 831 002.
- South Lastern Railway, Waltair - 630 OO1L.

- South Eastern Railway, Bondamunda (Orissa).
- South Eastern Railway, Bhilei Marshelling Yard,

Bhilai-1.

- Southern Railway, Arakkonam(Tamil Hpdu). -
- South Central Rajlway, Vijayawada = 620 001.
- Ceutrsl Railway, Jhansi (U.F.)

- Central Railway, Dhusawal

- 4285 201.

Sr.Divisional Electrical Engineer(TR8),

Flectric lL.oco Bhedt

- Westsrn Railway, Bulsar(Gujarat)
- Westarn Nailway, Tugiekabad.
- Wostern Railwny, Baroda- 380 002.

for Di

Prs

5. th(h!xLFé-ﬁg?iT- >

rector Gensral/Elect.
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