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TECHNICAL SPECIFICATION FOR YRACTION MOTOR TYPE TA0-659
ALONGWITH ROLLER SUSPENSION BEARING ASSEMBLY AND GEAR
CASE FOR 25 KV AC 86 CO-CO LOCOMOTIVES FOR INDIAH RAILWAYS.
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CHAPTER 1
Scape

The traction motor shall be supplied campicste with
earthing brush with hcolder, roller SusSpenTifnn
bearings and suspension tube assembly & gear casze
(modified) alongwith any other accessoriss that way
be required for its correct assembly and commig-
sioning as well as reliability and maintainabil®‘y
on the locomotive. Pinion it not suppliesd with the
traction motor,

Any deviation from this specification, incorporated
by the tenderer to inprove the performance, durs:-
biTity, reliability and maintainability of the
equipment or to reduce its cost significently, miy
be favourably considered provided full particulars
of the anticipated benefits alongwith technical
data supported by drawings calculations are fur-
nished in the tender offer.

SCHEDULE OF PARTICULARS, ORAWINGS AND AS MADE
TRACINGS

The tenderer shall furnish all relevant design data
for pulsating OC and calculations, technical speci-
fications, test results and relevant equipment
drawings, and descriptive write-ups etc. necessary
for correct appreciatian of the offer. The techni-
cal data and particulars shal) be generally in line
with the proforma aof Annexure C.

In <case of deviation from this specification, the
successful tenderer shal) prepare and submit to the
purchaser complete ° working drawings e nf
components/Sub assembly in duplicate for scruifPny

and approval of purchaser, before taking up 24, i
facture of the component. Oy

TESTING, COMMISSIONING AND PROTOTYPE TRIALS

~ g

The traction motor and its accessories coversd by
this specification shal) be subjected to
type/endurance and routine tests at the manufactur-
er's works before shipment/despatch, in tira
presence  of purchaser's reprecentativa as per the
test programme enclosed at Annexure 8.

The oprototype motors after tests will be firct
despatched to avamine their Correct fitmen: an  tho
bogies of exizting lecomectivas and anv wmcdifica-
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tions 1f raquired will be checked up .and  carr’
ont accordingly st site,

These prototype motors wiil be subjected ty gservie.
trials for a period of thr=c months aqr leas an
desmed neceszsary by the purchazer to orove tiho
design, e=quipment perfarmance, maintainability and
reliability. All modifications found necessary
based on these limited service trials to improve
upon the motor design and physical construction and
as mutually agreed shall be incorporated imn the
prototype metars and in the series suppliss of tha
equipment at the cost of the supplier and in the
manner approved by the opurchaser. The servi..
trials shall generally cover the following. '

Observations 6n the mechanical and electrica)
conditions of the equipment including wear 8 tear

when subjected to practical working conditicns &
in service,

Overall reliability and maintainability aspects.,

The detailed scheme of prototype trials to satisfy
the above, shall be indicated by the supplier and
mutually finalised in consultation with tha
purchaser. Special instrumentation, if any for
correct appreciation of the various dats will hase
to be arranged by the tenderer.

The above tests way, at the discretion of the

Purchaser, be reduced in scape in casea of nmotors
proved under local conditions of service,
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CHAPTER I1
OPERATION REQUIREMENTS & SERVICE CONDITIONS

GENERAL The general <cervices conditions andg
particulars of the cyctem have been indicated in
general governing cpecifications. ln addition, for
the traction motor in particular, the follawing are
applicable.

Fipod_ Proofing: The traction motor and gear case
etc., shaill be designed to permit propulsion of the
locomative &t 10 Kaph through water upte a height
of 200 mm above rail level. Further, the tractinn
motor will be made completely water proof to a
standing water depth of 300 mm above rail level.

The motor shal) be designed for operation with
pulsating current (rectified single phase alternat-
ing current) with a ripple facter of about ins.
The ripple factor is given by the formula:

I max - 1 nmin

The meotor shal) be of axle-hung nose-suspended,

"series - excited, forced ventilated type for use in

electric Jocomotive.

The general) temperature of the cooling a3ir at the
inlet of the traction motor shall be 5§ degree C
maximum, with relative humidity varying upto 100%
saturation. . !

The diameter of the wheel! when new is 1092 mm and
when worn fully 3is 1016 mm.

L~
The axle load of the locomotive is 19.8 tonnes. E;
However, the mechanical design of the motor shall e~
suit maximum axle loads upto 22 t. , é?

The maximum service speed of the~ locomotives on"
which these motors may be used is 160 Kmph., The

overspeed test of motor shall be carried out at

1.3%5 times of its maximum service speed,

The weight of motor complete with pinion, gear and
gearcsse shall not exceed 2800 Kq.

Minimpm tlearance from the rail level to bottom of
traction motor/gear <case chall be 102 mm under
fully worn wheel dﬁfmeter.
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DIMENSIONS AND FITMENT OF BOGIE

The motor shall be designed to fit the present 2-
axle trimount bogie wused on locomotives. RDSO
drawing No. -SK.EL 3861 and 3862 gives the details
of bogie and space avzilable for mounting the
traction motor., The traction motor nose ic fitted
with 11% to 14% manganese cteel liners on both the
upper and lower lugs. The detailed drawings of
fitment of traction motor offered to the bogie
shall be furnished. Drawing No. SK.EL.3863 shows
the details of wheel and axle assembly. The two end
axles of the bogie have 3 maximum lateral movement
of 6 mm in each direction and the middle axle has a
maximum lateral movement of 16 mm in eqﬁp direc-
tion. ~

[ #a]

oo

L 7<)
INTERCHANGEABILITY: , 4

The motor offered shall work with thé traction
equipment, as available on the existing locomotive

satisfactorily without any reduction in perform-
ance,

The motor is to be mounted on the existing bogie,
the drawing of which is enclosed. The gear ratio
and also the pinion and gear should be kept the
same as existing, or as per requirement of Rlys.

Modified axle machining drawing should be furnished"
by the tenderers,.

Electrical <characteristics of the new motor will
match those of the existing motor (RDSO/GEL/1064 ).

The tenderer may, however, offer an alternative of
a better economical design which would fit in the
existing locomotive to give the required electrical
tharacteristics and to meet the same or bet!ar
operating performance. However, the design should
be based on an existing working traction motnr
proved 1in service without major electrical or
mechanical modification.

The terminal box and terminal arranoement for the
traction =otor chall conform to RDSO drg. Ho.
SKEL-2413 3snd 4414, The sequence of terminasls shall
e £.F, A % Hfrom CE side. :

MP cennection <shall be at PE <side and compole
connection  at CE side, MP coils terminals can be
cannected with each other by zolid copper bar ang
"heir terainal connections should be with 150 A



Fluonlex zable or equivaient 1500 V cable while P
colle thould neceszarily pe connected using 150 af
fluoniex cables or equivalent 1500 V cable.

Rocher Ffing inter_connectiont c<hall be done with
the help of 80 mm*, 1500 Vv fluonlex or equivalent

1500V cable and not by zolid copper rod.

063577




TABLE
clearance and creepaae dictance

i A w et G WA R A W AR et e e e o A bew MM mmeas e AT W M el e e e e S

< v Voltage of - Air clearance Creepage dictan
equipment (V) (mm) (mm)
Clean - Dirty Clean Dirty
750V 13 38 19 51
1500V 19 51 38 70
25000V 140 140 203 380
323 The “motor has to operate on 25-3P, 3S-2P or 6P

combination and shall be designed to withstand 1800
voltsiminimum,

3.2.4, Terminals shall be such that they cannot turn or be
. displated when the cemnecting =sTrews/bolts ara
tightened 2nd ate suth that the condutters <cannot

becoime displaced.

3,2.5-%z No: contact pressure shall be transmitted -through
insulating materials and the aoripping of the <c¢on-
ductors shall normally take place between metal

surfacgs.
' -
2.3.0 GENERAL - MECHANICAL ~
7
3.3.1 Standard metric hardwqre shall be used. é;
~
3.3.2 A11 nuts and screws/bolts shall be securely locked.

; s s
and shall not loosen in service due to the exces- e
sive vibration to be met in service.

"-3.3:3 - A1l : tomponents including bolts, nuts, ‘washers and
-screws” etc. shall be suitably protected: against
corrosion and rust.

)

.3.4 At Nocations such asvgear case suspension, .suspen-
sion sbearing -cap fixture, end shield fixatiors,
nose suspension sandwich block fitment etc. ade-

.quate - matieriadl . should be availtable or suitzble
anti-wezr replaceable bushes chould be wused to
evther ri~imise wear or permit future building up
for restcring these surfaces or replacement of the
buches et High tensile fasteners as per 15:1367

clace 20.% from M/<s Unbrako/LPS <hould be wused.

3

.



3:3: 3

-ij{gjriﬁéf

kY

3,37 Armature head should be forged type.
3,389

3.4.2

-“Wherever welding ic-done,:the welded portion 4il)
" be finally-qround-off to give a smooth firmish aud
to remove the ‘notchveffect at the toee of -0

~swelds. Fillet-welds as far as oocsible '<chould be

ravoidediandsbutt-welding should be preferred.

1FﬁﬁeﬂuéiklmtéﬁﬂéﬁantﬁhﬁTT1be incVuded in—the ‘devign
o’ ‘ensurer=-that ~“the motor does not . “£fall -on .tlin.

"Trtrack, 2vn cthe event of failure of “:the. msandwich

mounting arrangement,

Armature shaft shall'be without set ring groove ‘s,
per ROSO drawing No. SKEL#4415 and corresponding .
armature sleeve as per RDSQ:.drawing No. SKEL 4416. -.

GENERAL - MISCELLANEOQUS

In the design, the manufacturer shall avoid ‘intro-
duction of parts/components which-would have only
slight differences in size and capacity and "shall
-endeavour to have minimum nimber of standards,

Corresponding components/parts of different motors
supplied against this tender shall be fully idinter-
thangeable from motor to motor.

The number of parts requiring special attention and
periedical inspection should be minimum and should
be #asily accessible and easy to handle.

In selecting the materials, the typical weathuor

conditions prevailing in India shall be kept ‘in

view. In this regard, the manufacturer shall

furnish full information regarding the suitabilitye T

of celected materials undert-various .climatic condi-
tioens' given . in chaptier 1I% Necessary tests forf
“ensurimg ssuitability of materials shali-be conduct -
ed by’ the manufacturer iandgthe test wresultssadvised
“to~the purchaser, - "

§358n

.

T Tt shallibe ensured by suitable design -that -fail-

* ures of the .parts caused bﬁéréihftmtmcspheric:Jdust

“cand metal¥¥c: dust from-the brake shoes etc.- are
-avoided.

“IComsumables: A1) normalTwearing -.cand Cconsumable
Citems ctsuch  as v carbon ¢ brushes, «roller beari:

greathksy ‘bearings, Ilubriceting o0il and -aear case
ccompouindt etc., etel vsHBIM bR selected to the same

Stdrades/Specifications st are already “n use on  the

“rexiisting rtochs  on bPadiamt Railways. Details Lt
©“ Fi{hezz will be fuarmi-hed tofrhe cucceccful tendercr.
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© It~ must be ensured by the manufacturer that while
“manufacturing of traction metors 311 the modifira-
“tions * sheets and special Maintenance Insiructic..

of "RDSO issued from time to time are implemented.
- {See -Annexure D7), ' o

UIIET0 G ZISTANDARDY /SPECIFICATIONS ,“RATING, "TURVES,
" 'CALCULATIONS :

Read with any deviations and additions mentioned in
- this specification, the motor in general ‘chail:
*" ‘comply with IEC 349, Following is the 1ist of
" standards referred to in thws specification.

i” © IEC 50 : Def1n1t1on term1no¥ogy.
1EC 216 : Guide for the determination of
thermal endurance properties of:
electrical insuiating materials,
ﬁPart I, 11, TI1 & 1v. 2
IEC 349-1991 : Rules for rotating electrical

machines for rail and road
vehicles.

IEC 505 & its : Guide for the evaluation and
draft supplement identification of imsulaticn
. systems of electrical equipment.

IEC 563 : Permissible limiting temperatu.z -
in service for components of
electrical equipment of tracthwa?
vehicles.

iy
: Oy
IEC 16571963 : Rules for the testing of e! &

“tric rolling stock on comp1et1c‘
.. . of construction and before ent'y )
& : 1n to service, -

o

. I TIEC 356[1971.:*~“”D1mensaons for commutatorsﬁa '
s BT rings. .

“e=" IIEEE-11 . 1 “American-standard for rotating -
. E1Ectrfc machwnery

i \1EEE-3T4 " . *ﬂxc;i*ﬂ!st.prnczdure For Evaluation
; . -.and celassification of insultation
systems “for direct current
‘machines,
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IEEE 429 : Test procedure for the evaluas-
tion of sealed insulatiun )
systems for ACElectric machine-
ry emplpying iormhuound'siato{
coils. i

-~

International Electro-Technicali Commission. = ' -~

The Institutecsof Electrical:8 Electronics Engineers
{An American-National Standard)

* The motor design shall be suitable for EXiSting_;
power and control circuits of the existing lLocsmn~-2" .
“tive. .

ELECTRICAL CHARACTERISTIC:

.1 Line Voltage

~ Systen : 25 KV aC
- Nominal : 22.5 KV aC
- Maximum : 27.5 KV AC

.2 Motor Voltage

- Nominal : 750 0¥
-  Maximum : 900 v
"
.3 Application : Pulsating current. 30% ripple S?
factor. ' o
F o5 e B : L s . %
cavelin 43 Ventddation wiiu-Forced: cooled air flow:80m /minS
T .4 ..at 20°C and static-head of 3

ioalS0mmiwater gauge An commu-
ittatorizchamber, e

- .S5:Class of Insulation

o=t Armature . . 1. ~H orL?UB-Clﬁss
s iw=r-Main Pole . 2 r-Huwern200 - Class
— - EBmPole - - -2 -H-.or 200-Class

o
-

10



.6 Rating

* Vgltaqe Ampe.’ PPN

.-a) . - . Continuous " %750 -840 "1009% e
» abP e One ‘hout: ;. - “ 375D i A {1 e s 605 =7
c) Short-time-35."-"¢+ 1300A for S*minutes and .
rating. = ! T .1100::Amp. for 10 ‘minutes.-
. 3.7 Gear_ Ratio 62/15 or 21/S€-or -ac per %

v requirement of Rly,

.8 Traction motor RDSO/GEL/1064
charactericstics -
curves including
efficiency without
gears.

KW e

i .

.9 Tractive effort at standard gear ratio {(15/62).

- At maximum F.,S. and cont. rated current.

- At minimum F.S. and Cont. rated current.

- At minimum field and max. service speed.
.10 Tractive effort at gear ratio (21/58),

.- At max. F,S5:.& continuous rated current
: adll. o Number of poles : Six

L1240+ veld ‘strength

omref Maximum-F LS, L3 THe8%:0r suitable.

3.5.4 "SPEED:

.
prha e
7 S A VP

2

-with half worn-wheels.

4067-Kg--
2503 -Kg.
1095 Kgq

2718 Kg

6357

.- Syt tIntermediate. F.S. 77, B1% & 50% or .suitable.
Bt e i Minimud FLS, 0 1 0442.8% or suitable.

Lesd B IWe ccontinuous. rated speed-shall sbe -caleculated

.2 The-meximum zervice speed chald correspond to-.a
i locomotive speed cof 1.0 Kmphssmith gear ratio «f
. 16/62 -and. 180 Kmph -with gear «atio of 21/58.

- However: sthe maximum cperatimg - speed of
ie restricted to 100 bFaph,

11

Tocomotiv.e

-
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25309 7 VENTILATION:

«ol:m It is proposed to use the ericting blowers provid-
“ed .on-the locomotivg. The available <auantity of -
oo cepelting air s 27087 /min Attt 20%C for throo '
- T:?t*attﬁup%%mﬁﬁcrs;wﬂou%bfru§thvhtiaricfhead of
U180 mm WU 6. should be ‘maihtzined ir*the "tommutat r
thamber of each tractiorm mbtor,
.2 TASr pressure switch is previded in~ the traction
"motor blower ducting to ensure that voltage can
not be applied to the motors til1 sufficient
pressure  is built up., For emergency operation,
short circuiting switch to by pass the iswitch is -
provided. The tenderer shall indicate the

reduction of rating consequent upon failure of
forced ventilation.

3.6.0 INSULATION SYSTEM:.

3.6.1 The.armature shall be vacuum-pressure impragnated with
' solventYess resins suitable for class “H' or 200
"class, temp. rise limits as per clause 3.6.11 of
specifications. Armature and field coils should le

proviged with suitable moisture impervious sealing
insulation.

3.6.2 The field coils should be vacuum prescure impregnated
using solventless resin of class-"H' or 200 class  as
in 3.6.1, ;

3.6.3 The maximum electric stress ja the armature and field

coils in service shall be well below the corona incep-
“tion voltage.

. I , e
' The ‘insulation system’ to'be empleyed shall be parttccg_
. “larly .designed to withstand adverse environment g
.« ikonditions.! The materials comprising this system &&4°
« ythe system -itself shall have been proved to be of Ehe"
. chighest™reliabhility  in traction application. Imper%i-
Tousness to moisture willibe in essential requirement,

"f@he e#a]u%tﬁcnjﬁf;,%e'ﬁhguiatien system for - thermal
" gendurance shalVbe hade With fabricated ‘test modelsi by,

'"ifrﬁm;grammegﬁgawngup in accordance with the norms <specified
”f"ylﬁﬁ [EC505/197%, 1EC 505 draft supplemerit and IFEE
Y304L - The . vialue 0f the proof voltage for dielectric
©test preceribed in [EEE 304 for ‘determining the end
point ztter ezch ageing cycle shall Totrecsnond to 43

of the dielsctric tect ‘o voltlaoe ‘on new nachine
rrescribed  in TEC 348 U0 UNOTT 26 as Vaid  dewn  in

12

way of a&tb1p?aiédfageiﬁy'tests=as per the test pro- - g



3.6.6. .~ fvaluation of insulation. tystem for sof

ing
smoisture shall he done dn accordance withe IEEE 429,

-

again:

Ll PR

720607 - .aVaritouc. tageing parameters, suchas . cheat, vibratico,
Ce ke mernaniEal/ToOMpTea s ive et rantes, cepedial environment ol

7t

% v working conditions as closely as possible. “

" , + H .-‘,i

3.6¢B " The temperature at whichiian extrapolated 1ife;
A

. insulation system, L 5w

3.619%° The motor shall be designed such that the “hot “spot

Ffects “of humidity,“.duct, metallic dust froma br.it.
“shoes* etc. will be incorporated to simulate thessclual

of
720,000 hours is obtained shall be ‘treated as lthe
' thermal endurance 1imit (Temperature Index)  of'i the

temperature under any condition of Toading in any
winding (armature or field) does not exceed the <aver-
age temperature of that w:nsing measurement by rn51Q‘-¢

ance method by more than 15°C.

v

36120 Having regard to the system:of insulation adoptvdlﬁand
the environmental conditions, the manufacturer shal)
provide wmaximum possible margin in temparature rise,

for prolonged 1ife of the traction motors.

3.6:11 The temperature rise of traction motors during
type/routine tests shall be limited to the following,
it being <clearly understood that no motor exceeds

these 1limits;:

i) Permissible temperature rise .- TI; minus 90°¢
- on armature windings by
resistance methad,

L~
Ve o nid

. ) Permissible stemperature ruse%an_.;t'TIf»Mﬂnu§-7OEﬁ(-‘
: efiletd windings by registance? b Sy Lo

jmetﬁod

: i ; L I
)hPermxsswb1e temperatuve rise e :8§%£
so¥on commutator. oot o -

‘IT“Hherﬂ TI~ ALY xhe esbab1wshed TempeYatureWIndex"‘or
. Y athedaTme ure=1nsulatlon systen h
R AT e Tlf ‘Is cthe setdblished *Temperature . Index o
e, e
LESYT e D5 the - field.:

“ o cprescribed- above.
226012 ~>The stipulation wag peb 100 249 duly avdified by

<

W with reference to the. “i-st 1ot ¢f prototyire mote:
shall also apply.

i N
b

Y UE3.6. 11 fer . deternininacthe  permiccitle t trape-atu.

sulationt'system, as determined by teits

voiiee ee - TimAte o omeriec’ productiontof trastian meto s

.



2.6.13 - The temperature rise tezt shall be carried out on D.C.
. and P.C. =zuppolies (RIF., 28-303%) a- per the tect pro-
gramme. guly zpproved by R0S0, Lucknow,

£ 3.7.0 ¢ . ARMATURE4AND. COMMUTATOR ASSEMBLY.

; ’%..'3_33.7.221' - aReshafting  eng Assembling:

FiﬁAiﬁff%?f$he%.armature“and - commutator assembly irshall be . 30 -

=4 mounted on the armature shaft sa as. ¥to facilitate- :-

.
]
s

4+ reshafting, during maintenance, without disturbing “fiex =« -
r: armature windings and commutator connections, C RN
-y

L2y Similarly, it would be possible to removeiand replara, °*

the commutator assembly from the shaft, - as a unit:
itself without disturbing the armature core.etc. .

.3 To facilitate correct placement of armature:core, thesﬂ*'”
bearings and other parts on the shaft, a few buw]t-ln? i
exact matching surfaces/parts between armature ‘tove - .x -

- and shaft may preferably be_ provided.

3.7.2 . The armature - commutator assembly shall be

dynamically balanced such that the residual unbalar:e
is not more than 1.5 gramme metre,.

3.7.3 ° HKaximum number of ventilating ducts possible shall be
provided.
3.7.4 . WINDING BEHIND COMMUTATOR RISER:

.1-- The armature windings portion immediately behind -the
. commutator riser is very vulnerable to puncture. anf, .
-2 burning due to the various operating and -ambien)
zrconditions and the peculiar layout qof coils in thig-
" region.

-

-

.2 Hence, x special precautions: shall be :staken in™ the PR
i.design. of the winding, . particularly for the :50smna. zone -
(o ‘tbehind. the commutatioririser. Specials insulation bwith
e #-high : mechanical and electrical <ctrength -shall "o
- ’lprovided particularly at the transition:bend of:. the
e ~:c0ils behind the riser.

.'_s

swrrwn3 v Further, ﬁedequaTE'.stemi mast *be:-taken to- mare .sure
“Ses "t that » the winding dneulztion in this zonme s net . f -
sorne oo fected durinethe process of bandine.
i 2§ The - "imsulation - n e ®Rrezioyr of S0 mm bebind 4o
- omxonmutator rridser woulg oAn cany.iase bhe-npt levs  than
+120% of the ‘nter-turs-#Funciure voltage in tre w1 ot
pertian. 3 :

14
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.7.5 .+ Percentage =equalisation chall not be lecc  thar 507,
-+ only rectangular:-Kapton covered conductor with /77

"¢ Yap of Kaprton®fiim of 1.£ miV:.thick -hall be utec foor: w2
squalizer. connections. _ e

T.7.6 .. Slotiawedae 2zhould be of--epowxy. glase’ fibre “«mateial
C e T ultevpropertves interme of.chearingretrength, tororess
S g ugiprizecstrength, watercabsorption, resistance 1o - iame
o ‘ ett. will be furnished. The breaking ctrength of  c<lot.
g wedges will not appreciably chang® upto a tempe-atu:c .
of 200°C '

3.7.7 ‘tiResi-glass banding shallxbeipirovided. Reci-glass.: tape
' of RDSO approved :sourcesi#only shall be used and .band-.. ,
¢ting proceduresmayxbesubmitted for approval. Polvglacsh
»7 tape should #Vsofsmeet RDSO Specn. No.,SPEC/E Vsl Jf
"QOct. 1994, ot

3.7.8 /MATERIAL OF COMMUTATOR: oo

.1 The commutator*bar shall be silver bearing electro-
lytic copper. :

2 1ts silver and ctopper content shall be in the range of
0.06 - 0.1% :and 99.9% {(min) respectively.

.3 Electrical conductivity at 20°C shall be 97% minimum,

.4 The hardness value of a3 test piece of the commutator
bar, after heating for one hour at 300 *+15 degree C
and then ctooling to room temperature, shall be 105 HvV
(20) :

.5 The bar shallrbe finished by cold drawing or cold
roelling process.

3,779 % COMMUTATOR CONSTRUCTION:: - i Y im,»gxagg
: L
. . .1%7The commutator shall«be«fuarch bound ‘constructicn. . ég
<
v .2 4Tolerances oan damens1ons%§ha1] ‘he as per IEL .355/19%1.
]
-
#3103 BThe commutator=ighali.thave -:a safe wearing depth of 3 mm
e #F#minimum, measured radially-oncthe:radius, to.allow for-
CoT 4 #a suf fiovent numbertof resurfacmng operatdons. u e
G370 P COMMUTATOR MANUFACTURE ; ERI R o

1
.
o

(sl aGommutatorananufscturing process shall include =2
Jorrmeratiage of assembly and conczolid:stion of-copper ¢iaments
cieno s wsnd insukating eeparstors an zdequate number LT izt

Misd fdynamre . seasoning cyc]eq cowpryeingcotd coavz tept

e trghtenina:. . cof®assembly : fistoreshefore machiri-a ¢ [
V-grooves, ' '

15



.2 .LCompletey details of commutator manufaciure “and the
seasoning proce<s shall be furnishe.d,
.3 ~1f~ “the*commutator is purchased from outside  azaenciee
“other. than CLW/BHEL, the ©praocess of manufacture,
2 cgateriat.~.of bharsand seaments and dynamic .szason’ g
T reyrltet ugetd il enaysbenisubmitred for cappraveal.
F - - e
A b b "TIG < welding of “theixconductor to- ccmmﬂtatnr'”%iséf jig -
' nece<sary using "auteomatic tig we?dtngvp1ant ire width
cf risers shall be preferably 17 mm. ~

r.--

Jud A2 -® Commutatwon sparking index- aS’ebserved by thet degree
- of sparking at the trailing edges of the pruches will
" not exceed one and half. . ';%

3.7.13 : Expaosed portion of V-ring shall be c0vered<¥tth“P’
" ring and shall be heat shrunk fitied over. QEE*MCGH’
insulation, '

3.7.14 The comrutator riser side shall be properly sealed -to
prevent ingress of dust and cther foreign particles.

“3.8.0 ° FIELD SYSTEM

31.8.1 The main poie and interpole coils shall be of fully
insulated type. Instead of split coils, potted sing'le
coil design of field coils should be used and moulded

with the pole core without using any spring or packi 'y
between pole core and coil,

3.8.?2 The ©pole cores along with the field coils sheould Lo
firmly held 1in position by pole fixation balts and
their inter-connectors shazil be firmly held in posi-
tion by C-clamps welded at suitable location on magnet

T M
»wframe tto sustainy agawnstrexcesswve v1brat10ns. (o
&y
‘3.8.3: fd\Jhe field intercoils: and*ronnectionsswill be?"brazedé;
i £u1th silver brazing rod -and rupatum foil. N
3.8.48 : iThe welded C-clamps:®nf - inter-connections <hal) e‘

‘provided with 100% higher special ground - .imsulat’  a
with very :high mechah1cai <trength’than thatscf* field

coils. &
AGAT3L8.5 ;ﬂhe?majn:pp]eﬁaddwﬁnterpv%efcannectnr@tsh311 be firmly
oo r oo nnuppdrted by tyingwith self bonding - siliceon rubber
"%'f»ﬁmaprrandaglaef tapess Lrory/nonexncpacer 2hizgll %e used

between melded ;L-clamp and inter connectars,



3.9.07 " PERMANENT FIELD DIVERTING RESISTANCE & SHUNTING
RESISTANCE:

=381 o Details ol existingtresictanted and  ihductive shiad; ot
' Toare tenclored &1 CAmmesure AT, :

3.10.0 . BRUSH BEAR. _:3§ ;

i Brush hoﬂde%th11 be of 51n93e piece conttrﬁttion and. <

% T'ts materialvshould be ﬁ]um1n1um bronze to.. 151305781

© Gr.ABl and wmanufactured by rth111 casting- process.
Alternatively, leaded gun ‘wetal casting ]°'1456
Class V can be used. o ,;

LT
- il & Lo T
il e A PR

[y

Lot

.

—
ot

® -

3.16.2  The brush box vesign shall be such ‘that Ubrushes -,
" staggered to cover the eatire working length® fcf~'the
commutator to aveid grooving,
3.10.3 Brushes shall be of the split type with single spring
&s par ROS0's Drg. No. £L.BS.002 (MOD) .AYYT.1..

La2

10,4 Brush hoider spring shall be spiral type. The spring
pressure shall remain fairly constant over the ent’. »
wearing lYength of the brushes.

3.10.5  The design of the brush holder should be such that ‘the -
brush box is close to the support and the spring s
anchor at the far end,

©2.10.6 The brush holder insulatiing studs shall he made of
;9133* bonded mica and to be provided with PIFF sleeves
‘and  “should uwthstand a tensile strengih of 6500 Kgs
%elueen\1nsert '
. 50:2 5 .Jt”sha1ﬁ be passwble “to remove and examine the “brushes

Y easily iduring Smspections. Cepaaateﬁsprang rests will
.ber included to hold the spring in released poasition
Tfor attendxng to the uvurh°<

..-, .
3. 10 E farbon brufhe=4u11 "e ef; prndeﬁ. Morganﬁfe‘EG 108 (1)
L, Pe€* for EGTI6T of LeFcaibone (1mvﬁ|ted) or eguivalient as
T apbroved by RDSO, Ludhknow Friom M1me':ovtame ) f

£ vt ‘;‘?"""
3,170 TSPARK GAP: 1
01101 0 Adiuttable  epark @%ﬁf'v‘TT e onrovided ‘hetwesn e the
brush borves e s hr"; o bptder rewdiving ving, TRoes
sparting ttuds wil: ?‘ "o 'r“?acpﬂbls.'T%P Tpat cao
i to be adjuated vl w R B e #



D . B The terminals support insulators shall  be wmade of
with

LEY ]
1
rJ
[am ]

"TERMINAL BOX:

(K8
—
>
e

The terminal «connectione of the motor, one
"the armature § interpoie and two for the masin

each {0 .

£
1

Telele,

chHall be. brought, up.to..2 termina: box-located an the .
Stator - frame. The terminal Loy <kall be ‘water

3

4369.

glass-bondedwmica and shall be provided

'ﬁﬁiﬂdﬁb&%SUrd&Eigneﬁ;ﬁﬂvhffﬁtQM1;ﬂu:lﬁind eyl -

BLL.

LorATydsarrangements’ sha1}rcnnfnrmhto?FD:Undtaw}ﬁgf-ﬂbf

proof
" The
SKEL

PTFE

sleeves: It shall-withstand a.itensile strength of €500

Kgs & a-torsiional. load of 45 Kgf%m%hetyeen

”

insertsg,

3.42.3 The desdgn ofeﬁhe;fastening'shaTJﬁbé?%ychbas;%nfpermir
substantial vtdghtening . torquesi'ip “enable 1~%denuat§

contact pressure bestween the terminals about 3
to be maintained. Suitable spring washers gr
washers shall be wused to prevent loosening

vibrations.

kg/cm

bevelled

under

3.12.4 The sizes of .the internal and external cable terminals

shall be liberally rated.

3.12.5 The. gable layout shall be such 3s to prevent

have 2 positive grip over 50 mn length of

the

fraying
cf .the.insulation during operation and maintenance,
The cleats, if-any provided for such a purpoce at the
exit of the terminal box, shall be so designed as to

cable

with the entds suitably chamfered *o avoid any damage,

sheet

3.12.5 The terminal .box cover will have & neoprene
affixed to its inmside surface to.act as a gasket .ard
as an insulation.
Wi S0 0 EARTH-BRUSH ASSEMBLY: '

CTRIVY3LY c AR earthing ‘brush assenbly may be provﬁﬂedfo

S0 14, 0. -GENERAL: CONSTRUCTIONALSFEATURES . & % oo

. MECHANICAL DESIGNASPECTS: @ .

o

r

s . yer St
P ‘_= :‘3."*_ Al

®

L]

':theg3x1e7

"cap/suspensionitube.iof ‘traction motor.ascsembly

el

e

(3¢ ]
— i
&

WAL 1 The imotor -sshall beiﬁ%signed'andﬁgaﬁufacturedi?ii?&%wﬁil

VR weafitted Antopthe existing bogies offithe Tocomotive, tiio~
S duhlnaidetaids m*ﬁmhﬁrhaﬁre"shamn'ﬁnwdha%ﬁnmmings Mo. SKEL
coe 0 3B61 and 3867, W B ma————
222500 MOTOR WEIGHT
RERRERS The trtal weight of the motow inttuding pindar, caear,
o mveeartise,  &xle .suppert hezrinarehells snd tte  axie
“bearing capipresently je 2BQD Ka. .



3.16.0 NOSE SUSPENSION:

%2 16.1 -Exicting arrangement of the noce cucspencion ‘¢ qivrf
2 vide drawing No SKEL 3861. ’

i3.16.2. :The nose zuz -pencion torbe provided tin-the mo'o hv'“in&'ﬁﬁ
: - iépecified will be - atcommodated - awithin. 2 evieti gXoL
o L lugEibrackersisprovided onthe drog ¥e.otranson. without
. . .-wanyimajyerschangeszor ‘modification being made. ‘

2.16.3 iln @eneral sther bonded .sandwich mount1ngxcha11 consist
- «7kof% vend :mounted metallic plates, rubberipads :and in-,
‘wiermed1ate metallic plates. T

oy
sy

3.16.4 Teetahg phy°1ca1 propertes e.@. shore *hardness “A&",.
ften<ﬁ1e strength, percentage elongation at tbtreak,
percentage compression etc. will be furniched. The

~unit- should have been subjected to accelerated. ageing

¥ _tests, low temperature test, compressive load ® def]E"
_tion. test, shear test and fatigue test etc. !

3.16-5 - New -and condemning dimensions/condition of nose sus-
pension components shall be specified.

3.16.6 ;BOﬂﬁedf sandwith mounting pad assembly may not be
" + supplried. along with the tracttion motor unlecs other-
wise specified.

3.17.0 AXLE SUPPORT (SUSPENSION) BEARING :
3:4741 Roller suspens1on bearing shall be adopted as per RD'O
drawing No. SKEL-4421. Taper rotler bearings chzll be

adopted on PE & CE side. The taper roller bearﬁng:,
suspension tube and associated accessories shall be

suppliied along with the traction motors. The detailad
tdrawings  and -design of roller suspension assembly

v 4shalls bewapproved by.RDSO, Lucknow before adoption gyn

straction motors. : & .-

. . : .y ﬁub ';q’

3.18.0  TMODIFIEDYGEAR=CASE FASSEMBLY: e T
: e & &= . .

3.18.1 ‘Modifiaed gearicase- a<<emb1w to. 3u1t the roller: eu:pen-,

ision isbearing arrangement :shall be supplied. ta:ongﬂ%
v graction-motors. i X

. ¥, o . ] .
or oL s . 1on TP LT
) ) Pt » 3 . Vil T e o g . =
3.10.0 5. ARMATURE BEARING: A PRy & S T s
: 3
C - ‘ _ . 33
301901 The zrmature shall-be mounted on-anti-frictien roller
. .t - xocbearings tef ctandard -wake.and -dimensdions a3s per intei -
.national :=tandardes. h
S 9018 2 Thebearings chall have the hasic Vite rating L- 10.
- ~ calculated vide 180 281 recomrerdation, of 2t ‘catt :
millicn lms (IS0 - Internzticnsd Standarde Croznic,
tion).,

i



3.19.3

2,180 4

S g

PO
% i
3 2

+
$..20.5
i

1

:+ = TFhe roller bearings type "NH-318-and NU-328 recspectiv
.ty for the tommutator=and pinion ends, both with
clearancez - should beradopted for-the mol «r.

o

A

~ Maximum .permicsible speed of the armature schall %nnv;

¢+ The rrotliingelementsiandugreasing carrangement. w il

A
-

docations.

exceed theyucatalogued 1Amiting cpesduof :the “bearing.
be

Ay laThe  shaftesurface . ghall ihe=ilosely ~controlied -espe-

ge:eucially  atdthebeartings and thedpinion.seat:-locations .
Hewzand crground xaluover. -Highasurface!™ finish of £:8 - mi-
..7ocrongi yor- »lessuowillsbe provided st s least icon thece

i Lsgh et Eeesture ~chaft before Spiment chould-bhe wu bt ral
swonigelly  tested ac per the code of nractice, it %
“glvy 2Me1 3l lurgic2l and Chemical Dre, of RDSD, Luchnew %
S C¥T of all Zonal Rzilway-/Prioductiion Unite. '

20

A =0 ?Ees¥gﬂed that the.working tempeature of they:hezr-:
VArenringsishall bewell..within the catalogue's Vimitzuunders,
;- farworst operating: conditions. - LT .,r'-
S :(-'
3.19.5 % The tubricant  to be-: ‘used shall be indigenously :wavail:
able. .
3.19.6 «An effective labyrinth “arrangement wil1l be provided so~
: #a3s to arrest any ingress of gear compound into 1'ias
#bearings from the pinion end side. Commutator enduv
wbearings shall be protected against ingress wof udustin
-:cand other foreign matter. In addition, a drain bbtk?tﬁ'
-~will be incorporated in the housing of the pinien :
! ~suspension bearing, for collecting any traces
roverflown gear compound,
©3.19.7 ~ The ‘sealing arrangement to ‘be provided will -be on '~
' similar 1ines. Moreover, the-sealing design shail al o
ensure a greasing interval of 2 years.
3.20.0 - SHAFT:
3420:1 Material wused for the shaft shall be EN25 as per BS- ™
970 or a superior quality of alloy steel. )
3.20.2 -The design of the shaft shall be such as to avoid. e
- - .sharp torners and any steep changes of cross-section. &
&
cm, L ingwnArmature shaft without set-ring groove may be used L
goiz¥gmanufacturer as  per RDSO drawing No., SKEL 4215 3 BEE
v*~correspond1ng armature:sleeve as per drawing: No..,jkg? 3
4¢16 ﬁ?
3.20.3mﬂﬁbesﬁgn of the shaftsand of the bore Of'aTmﬁiuff‘.iore e
wekshall be such :as tovpermit reshafting withoutikdama z =
7 - v %to core or.windings. e = = s



-3:25.0 -MARKING/RATING PLATE: : R
33.25.4 4, Each motor chall be provided -with a suitable ratingi;éf
fa . son- plate giving usual informationr¥nc1udﬁng the follow- ti.+-
ing: o
3. o= =rmanufacturerts name
. = Ly Type 'and ‘'serial nomber:of - moior _ .l
T =. ~#Rated voltage - - B B
- x- = - Rated curreat - B £, = :
"1 =i, . Rated <speed : ST - . s
: . Insulation class & e
v Date of: manufacture . g
.= Rated Kw o
ti Bininum and Maximum Field*Strength.
~uo.u - Maximum current and its duration. R TE2
- Maximum service speed. R L .
- Maximum voltage. S

3.25.2 ,4;The; . rating plate shall be clearly visible when ‘the &+
ammotor is installed in position.
3.25.3 szaldantification numbers shall also be suitably -stamped
dn  non-interchangeable matched components to facili-
. :-tate. 2ssembly and to prevent  mixing up. Brush holder
' revelving ring s non-interchangable and may he
. .bunched with same identification mark as that of
motor. -

3.26.0 If.%any parts/components of traction motor, gear case
and suspension tube etc. are procured from sub-suppli-
..&rs.the QAP of the vendors may be submitted aleng with
wothe y 1ist of the parts which are proposed to be Pro-
~cured from.such vendors.

T,

el
-2
i . .“ h
’ &

(S

]
4



Permanent field diverterwresistance

Shunting 'resistance :
- 1lst position
- 2nd position
- 3rd position

- 4th+sposition

Inductive ,shunt resistancs

Smoothing Reactor :

- Resistance

- lInductance

NOTE

SANNEXURE-A

. .

.

- -

.

S

TPARTICULARSOF-THE "PERMANENT 'FLELD "OTVERTER AL .
tew “SHUNTING' RESISTORS AND :INDUCTIVE SHUNT! PROVIDED *¢ ~
A : ‘FOR THE TRACTION MOTOR. ‘

285 milli ohm

Vi

4

76 5 w1Q11 ohm
46.4" m111\ bhm“wl

32.1 m3111 ohnm

. 22.4 3113 chm |

o

.0023 ohm
at 110°¢C

.00787 ohm
at 110°C

S mH

3.
]

m E

2The vohmicsvaiues of~pesrmanent. field: d1verter‘and Shtﬂﬁ'.

wing resistors are at the operating temperature-of the res®®t-
“ance corresponding to .continuocusiirating of the '‘motor.

23
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LI

S 3. Temperature Rise Test ¢ 27,35

il “Qver.speed Test « /Measurdment . 36

7 " ANNEXURE=g
C.os WLSEESTS #ﬂDERtGﬁEJFﬁR'Y!ﬁtTIﬂﬁ*ﬁﬂTBRS

Wil 5 Y Nature o'f ilest r§1 "“‘EEC 349*‘7 yneﬁof Iest h.ﬁ:
o . ' 1971 caT L G et
; SsaClause
--.,5‘ B R I I pe— R A D A B TE. e o e e e = VAR oty e o A e o My o o W o e -
-'}_f‘-‘.{ oy g -
1. Preliminary checks : v -

Y ke

a) Verification of direction

of rotation. ‘ B 5§§3ﬁ %
b) Verification of brush holder , U g
setting. .
c) Measurement of cold ovality ' .

of comrmutator.

d) Measurement of resistance of
tndividual windings,

e) Measurement of Impedance.

¢

f} Catibration of ventilation. With motor speed “0' &

rated Draw curves,

2. Measurement § separation of -
no load Yosses - Determinatiaon
“of no load characteristic.

Type

#a)%Continuous rating..* - i S Type

b) "One hour rating - Type &

c) Other "rating -~ at minimum

‘field.and low-voltiage rating
P.C/D.C.

Type

-Type & Routine.
‘of .hot ovality.

"S5, Starting Test 34 Type.
“:6. "Commutation Test P.C./D.C. 39 Type & Reoutiua
"7, Interruptien ‘3 Rectoration lest 40 Type

B, Dielectric Test 24 41 Type & Routi..c



9.~ Characteristic curves P.C./DTC.'T 42 38 3 Typer&skout ety
v at rated/low voltage rating. ., M3 . . iﬁlf

.t
v

oM 10V Polardsatiton: ndex - g 5 : . Spec- 4l .

izSpetiakia,

‘.
i R

11.?Tanﬂbe1ta Test

23



ANNEXURE-C
~TRACTION MOTOR TAD-659 ] '

G el pfemtdnuous Tating: Eo

nte » Temperature rise v N§ peTBSPQtifixatﬁoni
- ! Shaft output g B 585 kﬂf . B T
- "R.P.M. . 1060 ’ |
- Volts Cs.@ ‘s 750
-  Amps T 80
- Max Voltage r 900 Volts
- Max. service speed | . 2500 RPH
- Insulatien Ceae Tlass=-HyClass 200

- Exgitation Series extitation.

- No, of Poles e Main : 6
Commutating : 6

2. Armature:

- Core Out side/Inside diameters OO
500/140 nmm '
&
Length : -390 amm : &
L

r e - - MainibLaminations -3 un U MGrade*No. B630 ‘Or “CRNGO-RAS-CY4
o 770 70.5 mm thick to 15-648. ¢
owe s wAlternatively, 0.5 ma thick
; JCRNGO -sheet as per DIN 46400 -
“yo. 131883, -Grade V600 - 50A.

= End- Laminations S o MGr. No.1120-1mm thick,
w0 g lternatively, 1 mm thick
v o =, ir~rold rolled carbon steel

womerme o vanpealed sheet as per DIN
A 6 i = '1623-1983 o+ 1§-513-1994.

weyNoisand Wimensionsof - stots 69 of 7.5 x 40.% =

- Winding ergp ce progressive
5
‘Note: .- Annexure-C s for—-the aguidance to~the desicncr and
vdeviations ‘may be mermitted ta ‘imorove the. desian.



-tThrow 0f coils €lot 1 to 12

oy e -dlommutator pitch Segment.1 to. 2
s eNg L o f sectionsper clot | B
T ote f=INos 'of turns.per ‘section - 1 o,
% - Conductor’ dimencions 2.8 xo8 mm {r = 0.8 nm)
- Conductor covered with 1 layer 2/3:1)apped kapton f\]m

of 1.5 mil. thick.

- Max. dimensions of -‘coveredjconductor *.3u097 % £.337nx
-:ﬁlot Insulation:

we Two and gquarter turns of Kapton mita wrappér
GE 77916 of:0.15 mm thick or equiwvalent

1 Tayer 1/8 Yapped 0.05 thick x 20 PYFE tape.

RS
T W T

- Sint liner:

_—

- Nomex Grade 410 sheet of 8 mil. thick.

« JPverhang:

¥ - 2 layers 1/2 lap of .GHS lap, size 0.08 mm thick x 5

mm wide. ' e

. ) o~
- Final Taping over complete coil -
m o
2 -=._1vlayer :edge "tosiedge--0f fibre:glass. tape, sie é? ¥
w0 L nd 0208 omm thick xx10Q cmm, w1de " g

- - Lead zInsulation: : ! - _? :

sl:layer 1/2 lapsioif-iKapton adhesive tapefs1ze

A vD 065 mm thicksx ;10 -mm wide.
2848 - 51 ayer 1/2 lap of ‘Nomex tape grade 410 -size
ki 5 2-m31 thick x 10 mm wide. _
AROTRL S JRD %] #1 ayer edge t0-edge of fibreasglass” mape’sxze
Howel B it -"‘“@'ﬂﬁ amcthackawx 10 me.wide.
=~ lnterdayer varnish - S[40C

*-v Impregnation :

: LVPT with colventleces Warnish "E12005/500 EX or
..gmﬁ,y=-“1 «*HEW “29010r /GE 712 (%ﬁnﬂva1ent.ﬁotvmac'P?5Q99‘.




- Jest Voltages:

As per Annexure [-]

- 'Armature recittance at 110°C 0 0,012 ',
-~ “Net. weisht of copper ‘ Do e Bl . Ke
*“'l”sertfohfmeﬁhiﬂmngtﬁ - T LATIOESE

o
R

.+ = Slot.wedge . ‘ .t Epoxy moulded slo.

¢ b ©itwpdge 3.5 mm thick. -
‘ k ot A o S . N .
- Banding : iy L2 ““1'Resiglass banding.
e on either side of PE
o p.and CE.
TR . G e
3. Equilizers
- Total number : 138 j.e. 1 every
2 segments. ~n.c-
- Location e : Commutator side. v i
- Pitch : : Segment 1 to 93

r

No. of equalizing connections
per bundle

(=4

Conductor dimensions(ma) ‘hi : Bare = 1.2x5.2, r = 0

Conductor cavered with one layer
2/3 lap Kapton film 1.5 m31 thick,

Faximum dimension of covered ¢ 1.497 x 5.517 nmm
conductor.

= Net weight of copper i : 4 Ko . gg-_
i , R
76
f4 . Cammutator .o, e , w
TR Y EIN w o
. P M I T w oo 1
= Diameter (new) & U * : 380 mm
., s T R b . '
we Useful Jbength i TR B +180 .
e Ahder Diameter Jﬁbo'mf?r&segf) . vt -49B nm
< Width-of “risers Tnew)ﬁf' 17 na
ks . Width of “risers ' {machined) - T 1'% mm Ceininum)
2 Max imumcpersissible r5¥dial wear : 8 mm
~ Number of seaqmente ;%I - 1 276
M

t
(2}



Weight of:copper

52 g )
- cha th1ckness't;betneen seaments.: 1.2 mm
. iy =Vee Lones 2.5 mm
>
5.7 fBrdsh iMolders ;
- Number ‘of brush holders 8 e
- Number of :brushes per ho]deruigf 3 -ﬁ;ﬁ?ﬁ;
- ) :,', - % 5
- Type of brushes YiF o b 3w Duplex . ~t
- Dimensions®“of brushes{mm) S b (quq)i‘hah‘ -
- Height of brushes - New 52 nmm
- Worn limit 27 mm
- Pressure per duplex brush - New v 2.4 kgf.
- Worn 2.2 kgf.
- Brush-holder ring should be revolving type,.
‘(6. Field coils
#1 frhsSeries Field:& Commutating :Field s
' Lails . type” ¥ v P - Edgewise wound - single
' ’ Section coil moulded to pole ol
core. e
Series Co ] o
E mmutating é?
T nA aNo Mofrturnsper-cod] N * 41 - 10s. ;Q; Ca
- = ) o £ ~N ' i .'.,." =
L K FConductorrsize o M6 x 45 . d TS W27 s 4.

P impregnation’

B8

e

2 Broundtinsgattion

%
' A

Yor 4.8 X745

Fapge g

NPT4withrDr. Beck's%2005/S00EK
ﬁ‘r"GE 712(RE -009) OR HEW 290

tad l layer.1/2- Aapped Eaptin

tape (.05 thk) x! mm.

‘b) 1 *vayer "T/2 Yapped  _sodi =
~treafed PYFE- tape {. CS\tb)
¥ 13%mm.

: "J«\

2Q



A

< Alternatively;

Net-wt. of copper/coil
(approximately)

aﬁﬁesisianceﬁathOJﬁegree4C¢

wo.-Rir-flow . R

o =UBArcdinlet

;per Toil, (+5%)

Type £oil

.. ‘.A LI
> i

7.+ Ventilation (Forcegﬂ;

Air .qutlet

tam
.

-
"
-

(e Layer 1/2 lappecd alase
packed uniform mica tape.
(0.12 mm thick)x 25mn.

(d) 1 layer 1/2 Lapped Glacss

tape (.13 tk) x. 20 mm.

4 Tayer 1/2 -lap of glass
o rrhackeduntforne micatape  siLco

A0 13vme thick 20 amewide. |

{Alternatively. - ca e

(1) 2 layers 1/2 Tapped glass . ..
backed flexible {(processed)

i mica tape 0.13 mm thick

) (Rotomac 779 RSC)

) WL e + x

- (31) 2 layers.1/2 lap "B'ctaged

varnished glass tape

0.13 mm thick (Rotomac

765 ROC)].

K

1 lTayer 1/2 Vap ‘of Tetra
Fluora .Ethylsne tape,
0038 mm thick x 19

size
am wide.

1 layer 1/2 lap of fibre glass
tape size 0.13 mm thick x
20 mm wide.

Lead are reinforced with an
extra layer, 1/2 lapped Kapton
tape 0.025 x 20 nm.

23.68 Kg 16 ¥g
oy
. b e R ., g :
- BE00118Y 0 &8 o 2 0X00074820hm
- _' m
;% Potted e .-' ,"."T'-:'“ “Photted
% '

12780 Cublicvmeiterzperswinuteystatic .
“headof 180 mmiwater gauge <n
wcommutator chamber.

"Section B.3sq.

Section 8.1 'sq.dm
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Tore “air ducts . : 10 Nos. of 26
' " on 0 = 200
20 Nos. of 22

on 0 . = 250

2207 Nos. O“f 27?

oo DO “ 7330

Balancing: - _—

s o ~ 5

Dynamic *balancing of the completely finished armature..

Residualt unbalance shall be.less jthan 1.5 Ll 8 S SN

Roller bearings _ s

(i) Armature Bearings:

- SKF/FAG roller bearings:

* Lonautator side : Type: ‘SKF -NH318 EL#/T4AP vA 301,
or FAL NH 318 ENMY C4F1

~ Pinjon side v TYPE: SKF NU: 328 ECM/C4.VA301
©oor FAG NU 328 E®1 C4 F1.

(11) Suspension Bearings:

~ Timken/SKF/FAG make taper raller bearings,

Non-gear end Tinken Cone M349547 q: 4
: Cup M349510 &2 ,
| <
<Gearend .~ Timken Cone ¥249747 <
: ' FIT soae Cup e MZ39710° i
4

= Lubricatton- e v g hrease

- Recommended: g?ease'grade:meERUaGEH RR3 OF:I10C, ..
“Mul ¢ igrease LL3=of BeL.

10. Mechanical Part '31_ alf« "4 p % . g %
P w ' \r' Yo, P
. f"" : v
- Type of suspension oAy wﬁmsﬂnse;:g e
' wi L
S %ewpes sFrack -guage §00 B 4 MR I1676 an
S s SNesw . ahee b diameter . 2.:1092 mm
P WA Mgt Essormiwneslidianeter @l L 0 10584 .



--Gear ratiy ' 1 B2/1S or S8/21 or

suitable,
~"Mistance hetweenigears centres : 476 wa
- -Gear moduius C 15':ﬁ12.36
-~ Maximum avle.load - ow w ¥kl b N
= iClearanceundar: gear tase. - o4, 140 wna _—
% .o munder  motor T 180185 e s ]
“ ‘Nominal-axle diameter + 210 nmm

i

Wxle bearings plain sleave type -
3\ ' .
ﬂf&;ﬁtommutatnrisﬂde Tength’ af»§ﬁz::@200 mm
“<% Piniontside length g : 310 mm

- Axle bearing oil :

Servo prime 76 (ICC) or Turbinol 77 (HPC)H
or Turbol 78 (BPC).

-’Ee%r ~Coapdund :

Servo:coat 1707 (10C)/Blue coat 3 (BLY.

11, Main pole pieces

- 'Magnetic steel sheet -~ grade No. A 1120 - 1 mm
thick

Tﬁ?ternativeTy, 1 nmm thick cald rolled carbon steel an- -
~"mwealad - sheet as per OIN 1623-1983° or IS . 513-1994.

i o= dcore wolength SRR Sl 420 mm e
: Width - i Ctnr 120 am
- iPale arc a S ¥e L g0

£l $?$%%Wﬁﬂia1Hbap*1ength¥1ﬁtenire« : 5.5 am e 4
a Mip ¢ 10 mnm
'%wﬁ%ﬂd]e weat stim o o vpey -Steel :sheet t:am.thick
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Commutatiang poie -pieces
- type .2.rLaminated
- = Fixing screws.of ¥ 16 size :: ~non-magnetis .

SlaE R Magnet e cstaelsheet T . 1T HGrade "No. 38 §30LK6415-648
T e ' .70 0.5 mm cthick.
b e S : < 7 Alternatively, 0.9 mm thick
St O 1L CRNGO sheat ‘ac per DIN4G40C
-1983, gradei V600-504A.

- Core length:. © . . - i 370 am  4-pgiio -
-  Width : 32 em . o
- Pole face width i 26 an " BRSPS

- Radial gap length - armature side (centre) 6 am . o
- frame side .. SILIRITE SHIM.1.35% :+0.0!

STEEL SHIM 4.45 + D302 -nm

12: Magnetrie frase:

- Type : solid

- Useful section : 2 x 290 sq.cm,
1

13. Weight:

» - Complete sarmature (without pinion) B5U'Kg appro

=

)

)
£
o

=iYMator-without gears,mgearcase, axle B
- &fbearingsiplain, axletvbearing cap.i: 2250 :Kgs &

UiPei=Conplete motor .t t 2800;.Kg9~approx,

# e .- Characteristics curve:: ":RDSO GEL-1064. e Wy e

f

. -_7_-5‘.';'-!}5-"'-
‘
J

13



ANNEXURE C-1

.3 TESTING VOLTAGE "SCHEDULE A
Tt L 8TAGE TESTING DRI

STEST Mg S oot TS OUTAGE T TDURATION

LA e Sl o A T LR B W o

L 7=~ COMMUTATOR Hie L ng b

F L a

a

- Betweenradjacent segments ? L1200V ¢ T4 Sasec.p
after turning. P

2, ¥ - Between adjacent segments =1L 1000 ¥V, Sisec.

after mounting on mechanical e e

parts.
3. - Between all segments connec- 8200 .% s lvmin, ..,
cted together and ground after e b e
mounting on mechanical parts. : ' g K
- EQUILIZERS
4, - Between adjacent conductors 800 Vv 5 Sec.
' on conpletely finished bundles
befare mounting on the armature.
- ARMATURE COILS
5. - Between adjacent conductors 800 v o SEE.
after first bounding of =
conguctors. o
3
S0 = YARMATURE ASSEMBLY 8 .
: . £ { It
el Ly =i 'Between adjacent segments LLoout ;3;3,
©oowt a4 Soesfafter machdning putty between oy o 4 -
C Mo hericommutatariand core. . L4850 Vet TS sec.

foodke manpfter mounting and bakiag . ae g,
Ly e qualisers: - R A N P RRTE

"~

FRN

WO ooty mlvBetween caddacent dconductars © ok 700 ¥ie peSosec..

¥ M8, . i . ‘Between "all conductors’ :
= i 7irveonnected together: and ‘cores,T 7800 V.. .1 min,

g, fr= cAfter mounting armature coiis
T “:put before driving home (hot)}
“hetween all conductars i
‘cannected Iogether3fnd-ccre. S75RQ vV 1 Min.



11.

.

16.

v 1T s

hlB‘
cREE Ay after mountimgrdin- the motar

After hot driving home and
baking of armature coils,
between all conductors
* connected together and core.
= After.mounting slot wedge
Mo e \but betor= Ttinsbath so?dvrwng/
"T16nwelding.,
- Surge voltage test :between
adjacent segments

D.E. test between all

conductor and core,

*** - After banding -and:commutator
turning to drawing dimensions
plus 0.5:

D.E. test betwen all
conductors and ground

Surge voltage test :between
adjatent seglents.

Measurement of resistance
between adjacent segments

FIELD COILS

High frequency test (range
of 1000 c¢/s) between turns
after bonding.

Cooee=myHAgh frequency test. between
e @aturns vatter-ccomplete insu-
--lation,

g
¥

s.D.E. test -betweenicopper .
-u.and metal fixture after .
smrcomplete insulation

¥
L
£
5.
i

. A%

“egter= wBetween coppercand "frame

L

~frame, o

J

e Hhetweenscopper cand Frame!
vafter ;comptete cabling.

-

- BRUSH_HOLDERS

-~ “Acceptance
ting studs:
‘o tiBetween the 2 steel .

test of insula-

fittings

35

. 7000.v

\r‘,r’,

< 7000 438
%6200 VS

215000 Vv

1] min.

250V  dzpulsa.

Aemin,

6500V

B

Lo

5500 v

T200 v

20 v
per turn

sec.

20 v
Zper - turn

c.

[ o
égse
3]
Lo~
e

'
]
3

.:3t+

";

7500 v

~Mmin

%

slamin

1emin.

1-min
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IANNDEXURE -D-1°

SPECIAL MAINTENANCE "INSTRUCTIONS

ESMIVNC.

L e W e e

SDESTRTPTION

R M e e R A G e e A T mE e e e -

ELRS/SMI/1 .= Fitting of nuts/bolts/screws. “. -

ELRS/SMI/6
ELRS/SHIZ13%

ELRS/SMI/14 .

ELRS/SHMI/15

ELRS/SHI/T

LSSGJ]

ELRS/SMI/25

.~ ELRS:/SMI/29

w«£LR578H1/31

L

: ﬁﬁLRSYSHI[ﬁlﬁm#“

Resurfacing of commutator of TM:and its;
amendment.

JTightening & locking of gr1po1ng rang ¥

T TAQ-659 Traction Motor. - i

.t -

» sMaintenance of terminal connections of

TAO 659 Traction Motor, instruction fur*-
tightening of the insulaters. )

Sealing of tapped holes for terminal
insulators oF TAQ0-583 Traction Motors.

Providing of -essential running clearanca
between the axle toothed ring of the oi)
pump drive of the suspension bearing of
TAO 659 Traction Motor and recess pro-
vided in the suspension bearing cap.

Mi1Tivelt drop or micro-ohm resistance
test on traction motor. ¢

Resurfacing of commutator speed, feed,
tool.

.xUﬂderﬁcuttingfand chamfering . offtraction
=m0torvcommutator

“Impraving the 1nsu1at1cn’bf1the stator
“‘nternalr connectian of TAQ 659 TM and

.;*EF3e1d Coil.Ground Insulation.

‘ELRS/SMI/39 . .-

LELRS/SMI /42 +- =

“ELRS/SHL/ST--

-Checking of air flow inm ‘the ‘commutator
- .chamber of TAO0-6S9 TractﬁOn:ﬂotof.

SNon-intenchangeability af :BHRR on’ TRO
- 659 Traction Motor.

8ar. to bar conductor-.resistance ..:f
;equalises resistancetest -on-Fraction
Motor.

37



IS L

o~

15, B

1'?-.
18.
19‘

20.

21.
22.;

23

4.7

250

26.

L

MZB.,

14 [ = E

ELRS/SMI/S3

ELRS/SMI/52

ELRS/SMI/60
cvenoverhauted-traction-motor.

ELRS/SH1/84

ELRS/SKT /151 -
L vz circuits of Traction Motor type TAQ- 659

Insulating .Scheme using Class ~it’
material at the leads of armatu. =
coils in Traction Motor.

Special Maintenance Instructions for
on cendition monitering of bearings.

.Discontinuing high.voltage DE test c&

~iProcedure. for drying. out of TA0-659 1.
ELRS/SMI/128 s

rTan Delta measurement of TH AEmature.

>

Testing of brazing joint of field coils

__,,and HS-1050 Er/HS-152504A.

_ELRS/SMI/160 .

ELRS/SMI/166

ELRS/SHI/167

ELRS/SMT /168

ELRS/SMI/170

ELRS/SMI/171

. ELRS/SM1/180

.

. FGELRS/SMI/181.

ELRS/SMI/IEB

;mDraft rehabilitation procedure for

s&aﬁype.JAﬂ-659 of 8G,
motives,

Measurement of back lash of traction
gears.

B o e
Wt e
T )

Ventilation of TA0-659 Traction Motor. -

Precaution while tapping of bus bars and
clamps. of traction motor :stators.

- Copper bus-bar used

in stator of TAQ-
659 Traction Motors

in the Locomotive. .
. "“i

e

Checks on main pole and interpole co:1s‘r”
of TAG-659 Tract1on Motors.

Fitment of "Mica-lex Insulatoer™

on
TAQ-659 Traction Motors.

63810

mechanical portion of traction motofd
AC Electric Loch-

]
é

s2Neutral setting of brush holder _
““rrevolving ring of traction motor by
~electrital method known lasTKICK METHOD".

$rqfedure for proper tighteming of

.A;susoens1on tube fixation bolts fitt.-d
~%om Traction Motor type TA0-659 :and

+H5-15250A.

et

,
L

o

e 'iﬂ .3
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L4 H5 -ANNEXURE-D . -11

L
LHMODIFICATION SSHEET =
e 8l ~MadificatienNo. - Degcription
NG .
1. RDSO/WAM4/83 .. * Taping of leads of traction motor
i % type TAD-6%59 to prevent chafing
- in cleats.

2. RDSO/WAM4/67 o2 Fixing of Neoprene jgasket ‘on -the ..
T ‘terminal box cover™of JAG=-€59 TH.

3. RDSO/WAM4/68 “ vk Modification to Bellow of'TAD=659
: Traction Motors. -
4. RDSO/WAMN4/S0D - Modification at commutatoriendiof .3,
. " TAQ~$59 -Armature . Shaft and 3 the-
Set Ring. -

S. RDSO/wWAM4/118 Replacement of flexible cont.t

assembly by a braided shunt in
TAD~-B59 TN,

Modification to negative connections
lead of comm. pole coil {Lead HNon.
13) on TAG-659 TH.

&. RDSO/WAM4/158

7. RDSO/WAM4/162 . Modification to “L' clamp of com.pw
- pole of TAD 659 T.K. v
g , QD
{jﬁf&ﬁﬁ_F&RUSQ?HAH311$4EW © i Preventiom of susaensnanﬁbear1m;g 3
FF L Fa - 2w tepil YTeakage-into the statior: frade.

o

9. TRUSO/WANMA/165 ¢ P rovision of thread 1ock1ng':omJ
Coet j“*paund on” bolits/screws.

2ﬂOT:RDSD%H%HMﬁlﬁB;?;”*#i‘ﬁ@ﬁcdlﬁxed support plate asgembly fur
L A Tﬁ”ma1nzpo1e ‘and.comg- pole.
: 3
viModified adgustmg%érpunthtngwfnr_ 2.
mainpole~cure as¥embly tesTa0-659
“Traction Motor.

= ’S

L AEALLARDSO/NAMESTET L L E
& e

2

THRDSOSWAME /168 viModitied adjustmenltyshim and 3

e S a e gilivitershim for¥commutating peke 4
core of TAO €59 T#kection Motor.

13. ‘RDSO/WAM4/169 - Improved insulatien.scheme f.
o A intercornectors of TAG-659 TH.



19. RDSO/UAM4/196

: 14. RDSO/WAM4/174
2 15. "RDSO/WAM4 /186
16.. RDSO/WAM4 /188
17. RDSO/WAM4/191
18. RDSO/WAMA4/154

'v-\

“

20. RDSO/WANE/198

. waw
e e

g

Improved interconnector layout for
“TAD-659 Traction Motor.

- :Mpgdification.to“the protectin

-o"’S:thnﬁnfﬂpﬁmnrn.znﬂ"shﬂetﬁ ‘and

. ynuiof V-cone of Traction Hotor.’.-..-J
& v B g

Lonoa
Bt

“air .outtet “of zwagnet: frameﬂof TAO
f %58 Traction Motor. )

: 4 i s ) ’ . o el
Adoption of fnrged%armatune head ‘on -

c;ﬁthe armature shaft of TA0-639 T.M.

"+ .sAdoption of Teflon.tring in Tieu, of
«:\Teflon band on the exposed:surface

+

v Improved interconnector 1ayout for

"
P
-

TAG-659 Traction Motor with. pntted
Single Section Field Coils.:

on Traction “Hoto+r type “TAD~65%.with
Flexible Ledd wires.

Improvement in the design of
Armature Shaft of TAO-659 Traction
Motor., _

Lol |
™~

]
3P )
L W

' il L
e e rel

e

4

(1
4

Lo N N
* OELETY o

Adoption of improved SHEL asseadly
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& . : = e FRe .
WiRE m:zn ES 25 ¢6.< ol W GHRADE. . .
PER S1RAND 27377 SUBFLIERSNAME ORIGINAL SUBSITUTE |APRD. By RDSO muuuhmﬁou. *
ﬁm%ﬂﬂﬁnrw e M/S SHREE CARBOMET LE CARBONE i 6% |
MORGANITE | MORGANITE  »
. ND.OF 5TR M7 WS ALPL €4 0S(f) o n sgy |
-~ @ OF wWiRE =0.07 - S3E auADE
N - . M/S ELEA gascty
- ) + ,wn. = ; i & ‘.J... w v gy H
A ...A..w.n...ﬂ.-.mw 5.0, DESCRIPTiON =™ % §Em. L)
‘ n_ i _ \H 1. | MAKE & TYPE . B R mA AT OW ALSTHCLL (LY., 3?mf
= s & R . * ¥
m b h . NN . 2. {CONTINUDUS RATING A - R ]
o T : I _ i 3. | ONE HOUR RATin. o e
* N S ﬂczuniz_zm MARK i | ! 4 | MAX. SPEED - nnn-mw.m«wg e
i 2 X OEE} 4 } | ! - .
N o. _r _ : 5. [COMMUTATOR DIA (NEW) 1Bomm
‘ T, T |
; e €. | COMMYTATOR DIA (OLD) 34 mm
_ a5 3 ¢ CHAMFER 7. [ No.OF BRUSH aRM S &
+ 4 N
“ 1103 x45° 8. [ NO.OF BRUSHES PER ARM 3
. =1 | 9. |TOTAL NO. OF BRUSHES PER MACHINE e L |18
4] 10. | CONDEMNING LIMIT #1127 mm
- S E e T o H. { EFFORT OF SPRING ON BRUSK 2.2722.4 &g
! i - r. 32.| CURREMT DENSITY 136 mA/mm?
i CARBON BRUSH wr»i nmznxﬁi ...a_..:"onz .3 _w ,wo  PT. L TOV UNLESS N
OTHERWISE STATED. poe 2 -
2. BRUSH GRADE ENb MANUFACTURER'S NAME/ ré&oE MARK SHA!L BE ENGRAVED .
. ONBOTHTHE WIDER FACES ABOVE THE CONDEMNING MARK,
1. CONDEMNING MA3X 5 SHALLEE MADE ON TWO SIDE FACES. . .
4 RECOIMENDED DIRECTION OF CUTTING OF CARBON BRUSH -~ GRAIN AXIAL* 3. | TERMINAL ! ,|._5:n IPPER .
5 wwmmﬂwqmmumﬁ mzocnp_,_nmm\mﬂ AS .nmn n,.amo CETTEN RO ELI2.2.7D 2. VPG 1An 4 flectmotrric  |cuavse sa'tar
= S 1. | CARBON BRUSH 1 mmwmhzm.mmﬂ.
6. IHIS DRG. uCU—..n.mm—uhm. DRG . ZO ufm.r mqq _SOG 28%EL.BS.002, RY N _— o
7 ALC DIMENSIONS ARE IN Miai™ &, 5 = el UESCRIFTION ~% | QTy. MATERIAL  [SPECIEI AT o]
8 REFER TO LATE ST iINSTRY" :nz.w _wmcmo BY RSO FOR THE VALIDIT Y — , A R
: NTS R 7
OF APPRCVAL OF BRINSH Ormcm 5. . - REF | ALSTHOM DRG.ND. 5604117 | SCALE:N %uxawmo‘ f T -
. e, o Lt} 19-12-95
Yoo o] a5 ] CARBON BRUSH FOR M TAO 659
. v " S A ) e . — 7 3at .H.*I
* AT T f.
REFER RDSC DRG. NO. 12 MoTE 9 9 HoEy : EN ) T USED ON <<>_<_u_. _,;Qmuom
A%EL se02. =m0 PG Rl S HRESTY Lo S i
o : [OF Q152 CasibgoYp RYe A L] M i A\ o
“ PO A7 | REF. OESCRIPTION sien (pate | <y m"umﬂ DTE. — mUmO W_- mw n\ _

. Py a‘u
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Dre. SH&Z‘Z";
E“‘C{“"Eul—ﬂu'f

GOVERNMERT OF INDIA MINISTRY QF RAIIW&YS
RISEARCH DESIGNS & STAMDARDS ORGANISATION
MAFRAK NAGAR TLUCKIOW - ‘226 011.

No. BL/3.2.5 LA : _ " Dt.]7.9.98

3

Distribution as per list enclosed

AITSNDTUENT No. 1

Sub : Amendment to Technical SpecifiCaticn of tractibnnmotor
type TAQO 659 having roller susppnsion'bﬂaring assembly.

Ref : RDSO's Specification MNo. S“EC/S—?/EO of Sept'97,

circulated to all Zonal Rlys & Rallway B rd vide this
office letter of even number, Dhe  31412:97

The few clauses of the above RDSO Sp901flca+1on under rpforﬁnce
have been modified as follows 3

1. " Clause 3.10.3 (Page No.17) = Garbon Brush Drawing

Yollow RDSOQ's Drg. Ho. EL.BS.OOZ(MOD).Alt 2 in plaee of Alt.1.

2. Clanse 3.12.1 (Page 18) - anmlral Box

" TFollow RDSO's Drg. Mo. SKEL 4413 & . 4414 in place of SKET, 4369.

3. . Clauge 3.15.1 (“age 18) - Motor Height

2nd & 3rd Line Delete axle support bearxnb shells & mﬂet&mﬂngmm
" Read the revised matter as follows : ®

. "The total weight of the motor including pinion, gear, gear case
/tube ang sispensior/asseibly is presently 2800 Kgs.

4. Clanse 3.18.0 (Pasze 19)

Read the heading as follows :

"Modified Gearcase assembly/Gear wheel in lieu of mo dified
&esr case assembly.

coh%ﬁ...?/—



Clausa 3-18.2 (Page 19)

4d4d this clausge

"The modified gear wheel shall be procured as per RDSO Drg.
No.SKDL 4455 & 4456 for 62 iteeth and 58 teeth respectively.

ANIEXURE 'C' (Page 26)
Clduse 2 ~ armature (Page 26)

~ Max Dimensions of covered conductor (Page 27)
~ Tollow 3403 x 8423 mm in place 6f 3.097 x 8.337 mm

~ Interlayer Varnish (Pags 27)

Read. the matter as follows :
"Alsthom SI 40C or Metroare 140 C Varnish

Clause 6 — Field Coils {Page 29)

Ground Insulation (Page 29 & 33)

a) - Kapton tape
Size 0.05 mm thick x 20 mm wide in plece of 0.05 mm thick x
25 mm wide.

b} - Sodium treated PTFE tape

Size 0.078 mm thick x 19 mm wide ir place of 0.05 mm thick
X 13 nm wide. ' b,

¢) - Glass backed Uniform mica tape

Size 0.13 mm thick x 20 mm wide in place of 0.13 mm thick x
25 mm wide, ) '
&) Pibre Glass tape

" S8ize 0.18 mm,fhick x 20 mm wide in place of 0.13 mm thick x
20 mm wide. : S

Resictance at 20 degree C per coil (x 5%)
Resistance of come Pole Goil

- Follow 0.00078 ohms in place of 0.000748 ohms

GOt dss se 5
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Clause 10 Mechaniczl Parts (Page 32)

Delete : Details of axle bearing plain slnrve type & axle bearing
oil

Clause 13 Vieight (Page 33)

Delete 3 "Axle bhearing plaih.sleéve?axlﬁabeﬁrﬁﬁg cap
Read the revised matter as follows
" Hotor without gears, gear case and suspension fube assemblyi

Annexure D-I (Page 37 & 38 )

gvecial Ma1n+pnancn Instruction

Delete PolloW1ng SKIs are not appllcable/superseded presently
SHI/ 1, 41, 53 & 58

Add : BMI/4B6

—~ Bonded rubber sandwich mounting for nose su5p9n51on of
traction moiors.

Annexure D~II (?age'39 ¢ 40)

Modification Sheets

Delete ¢0110W1ng Modification Sheets are not apnllcable/superseded

presently.
1s/90, 118, 158, 169 & 174

( R.K.Eulshrestha )
for Director General/Electe« . .
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< GOVERNMZNT OF INDIA
MIHISTRY OF RAILWAYS .
RESELRCH DESIGHS & STANDARDS ORCANISAT ION

i10.8L/3.2.5 ' . Mznak ¥agar, Lucknow-11
Dated: .10.1928

Distribution as per list enclossd.

AMENDVENT NO.2

Sub :- Amendment tc Technical Spsca. of
Traction Mobor type TADG58 haviag
roller suspunsion bearing asssmbly.

Ref.:- RDSO'!'s Specn. io.SPEC/E8-7/20 of Sept.'d7
cireulatad to all zoaal railways z:ad
Reilvay Bosrd vide this office letisi of
aven aumbar dated 31.12.1237.

——

Thz few clsuses of ths above RKUbQ specificaticn
. S -
unGer reference hgve basea modifisd as follows :- s

1. ANSEXURE D-1 (Page 37 & 38)

Specizl Meintenznce Instructinas

LG4 - SMI/TM/0205-98 (Rev.-0)
Procedurs for tightening of axle cap

fixation holts of traction motor tyde
TLE0632.

4
<§Qci§xr¥§usﬁva~

(R.K.Kuishrestha)
for Dirsctor General(Elec)
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MTTR JTEGY -t W
R Jhaw= 3 " s
T ATE- 22001 )
Government nf Indi-benistey of Kaitwiys s
Research Desipns & Standards Organisation
LUCKNGW. 226011

[ "N
W THER/Telex : 05352422 RDSO-IN
T Fax - 91-0522.45K500
. aw ATEE g
Telegram  'RAILMANAK'. Lucknow
AR A Tele - 450567 & 451200

Fo.EL/3.2,5 . Dated 28.6,39

Distribution ae per enclosed iisgt

AMENIMERT No. 3

Subs Amendment to Technical specification of traction
motor type Ta0-659 having roller auspension
bearing arrangement.

Ref: EDSO Specification No.SPEC/B-7/20 of Sept?a7
circulated to all Zonal Rlys and Rly. Board
vide thie office letter of even number dt.31. 12 87

The few clauses .of the above EDSO;epeeii‘icat‘im un sl_a_, SN
reference have been modified as follows: R iSRRI

- 1a Gha'oter IIT Detailed hgg. Snecification

Clause 5+5.C Standard snecii‘ic:ation, ra.tin& cures & Calculat:.cn
o Glause 5.5.1 E e R
Rea.d IEC‘B & IESEB as fcllows.
- IEC 216-1, 1990, 4th Bdition

IEC 349~1991, 2nd edition
TEC 505=1975, 1et editiom and its draft supplement.

IRC 563%=1976, 18t edition :’3
IRC 356-1971, 18t editlon J
IEEE~-11-1980 §31992-g
IEEB<-304-197T{R1991)
IEBB~-429-1994
Clause 3+10+0 Brush Gegr
Clause J+1Ce1

Head IS as follows:

"IS 305-1981, 2nd Revision, Reaffirmed 1991".

"IS 1458~1965 (Revised), Amendment 4, Reaffirmed 1994"

Clauee 3.13.0 Armture bearing .
Clause 3.19.2

Read_tha IS0 as follows:

¥150-281-1991 Revision 3, Amendment 1%.

L 2 T O I |
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Clause 2,20.0 Shaft
Clauge 3.20.1 Shaft material

Read 'BS' as follows
"BS.970, Part3, 1991"

2. Annexure C
Irgetion Motor TAO 659 Data
drmature
Clause 2
Main Lamination
Read ';S' as follows
"15648-1994 Fourth Revision®
End Lamination
Read ‘IS' a8 Iollow:

"Is 513-1994, Fourth Revieion".

Read 'IS' gn',_.‘follbw
'IS 3003 Part 1, 1977, Amendment 1, Reaffirmsd 1991

Read IS-3003 Part 2 as IS 13584-92
Read IS~3003 Parts 3 & 4 as IS-13466-92

11) uaaifiea'érran gament of terminal box sssembly (RDSO Brg.No.

Regd x IS as fallowz

Follow IS 2062-1992, Fourth revision, Amendment 1
in plgce of IS 226-1575. 7
IS 1570-1961, Amendment 5, Reaffirmed 1993

I8 1367 Part 1-1980 2nd Revision, Regffirmed 1991
IS 3063 =~ 1994, Second Revision

IS 1364 Part 1, 1992, Third Revisicn.

- IS 1079-1994, Fourth revieion

ALmaturs Sleeve (RDSO Drg. Ro. SKBL 4416)

Read I8 as follows -
IS 1030~1989, Pourth Revision, Amendment 2.

t

M

(B X XulMirestha) .
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. 7@/ Telex : 0535-2424 RDSO-IN
F/Fax - 91-522-458500
AT TAREE TS

slegram @ ‘RAILMANAK', Lucknow

G/ Tele - 451200 (PBX)
450115 (DID)

No.EL/3.2.5

Fyeo™ Fimer AR REE qUeT
TEAF -22601]
Govermment of India-Ministry of Railways
Research Designs & Standards Organisation
LUCKNOW - 226011

Dated: 29.9.99

(Distribution as per enclosed list)

Amendment No.4

Sub: Amendment to Technical specification of traction motor type
TAO-659 having roller suspension bearing arrangement.

Ref: RDSO Specification No.SPEC/E-7/20 of Sept’97 circulated to
all Zonal Railways & Railway Board vide this office letter of
. even number dt.31.12.97.

The few clauses of the above, RDSO specification under reference
have been modified as follows:-

Chapter —IT1 Detailed Engg.specification,

(1) Clause 3.3, General-Mechanical and clause 3.20.0,shaft .
clause 3.3.8 - (Page No.8)
and
Clause 3.20.2 Para 2 (Page No.20)

Follow RDSO Drawing No. SKEL 4415 Alt.1 in place of Drg. No.
SKEL 4415 Alt.0

@). Clause 3.17 .0 Axle support (suspension) beari eNo.19) *
Clause 3.17.1

- _"836';‘}

General Arrangement of motor suspension unit for traction motor
type TAO-655.

Follow RDSOQ Drawing No. SKEL4510 in place of Drg No.SKEL-4421.

(R. K_ Kulghrestha)
Encl:Nil for Director General/Elect
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