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3 INSTRUCTION SHEET

7  TERMINAL BOX | 8  CABLE BOX | 9 CABLE DISTR. PLUG |
EP 21/3.55/
LAYOUT Cable jointing
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SEQUENCE OF OPERATION

1. In order to ease working and
ensure greater reliabllity,
place end of cable an some
suitable support (e.g. trestle),
and mark the length to be
off-set.

2. Secure jute with wire or insu-
lant winding,
fee instr., sheet No. EP/23/35 513

3. Incise and peel jute sheathing.

4, File steal=tape armouring bare
for 20 to 30 mm and tin.

5. Place wire winding on tinned
steel-tape armouring (some
10 windings) .

f. Incise armouring in front of
winding by filing all around
with triangular file and re-
mave by knicking.

Note: Saw must not be used,

7. Heat with blow-lamp and peel-
off the impregnated and weil-
adhesive paper sheath.

(e.g. with petroleum)

8. Scrape bare and tin lead jacket
for some 20 to 30 mm next to
wire windinqg.

9. Loop one half of ground wire in
2 windinos around armouring
and lead jacket.

0. Join the three windings by bead
soldering.

fee Instr. sheet Mo, EP/Z 3/355/3

—

5 Insulant Winding

Wire Winding on
armouring

whole ground
wire
Wire Windi ng

STRIPPING OF ARMOURED CABLES

EP23/355n
Cable jeinting
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SEDUENCE OF OPERATION

11. Notch the lead sheath all
around to the required length,
then notch again all around
according to the set=-off
length of* the joint wire
sheath (belt).

The lead sheat]! section bet-
ween the two notches serves
as protection >f the remain-
ing belt and is removed
later, (see Step 1B)

12, Crack two closely parallel
longitudinal cracks and reel
off intermediate strip with
flat-nosed pliers or strip
reeler.

13. Turn up lead sheath and tear
off at notch (do hot cut).

14, Reel off and tear off joint
wire sheathing (belt) ..

15. Cut off filler with knife
from inside to outside.
Do not cut against wires.

16. Lace wires with (impregna-
ted) twine according to
connecting length.

See instr., sheet No.21.3/3.55/4

17. Strip wires to windings,
whereby the outer layers
should be notched and the
inner layers torn.

18, Remove remaining lead sheath
(belt) and expand end of
lead sheathing to funnel.

19, Lace exposed joint wire
sheathing (belt) by wind-
ing with (impregnated)
binder twine,

See instr. sheet No.2.3/13.55/4

EP 2.3/3.5.5/2
Cable jointing

STRIPPING OF ARMOURED CABLES

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
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WIRE WINDINGS

SEQUENCE OF OPERATION

1. Bend wire right angularly ; ; ; ; ;
and loop around the cable. =

2. Wind several layers tightly zzzzzzzzz;z
and securely over loop. -—

3. Twist and cut wire ends. —

TINNING OF LEADEN WORK-PIECES

SEQUENCE OF OPERATION

1. Clean and scrape work-pieces
bare.

2, Spread flux on work-plece,

J. Heat carefully while moving
flame back and forth
(simultaneocusly) .

4. Melt s>lder (rod tin).

5. Heat the appllied sclder only
to a pasty condition (it must
not flow) and spread with
flux-soaked cloth.

Note

The back and forth movement of
the flame during the heating
aof the work-plece is necessary
for preventing localized over-
heating (melting of the lead).

EP 2.3/13.5.5/3

INSTRUCTION SHEET Gable jointing
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IWINE WINDING WITH THREADED END

SEQUENCE OF OPERATION

1. Loop end of twine and start

winding just
inaulation.

2. Leoop twine in srieral close-
ly adjacent firi windings
and thread end :hrough loop.

before end aof

3, Cut ends of twine.

TWINE WINDING WITH KNOTTED END

SEQUENCE OF OPERATION

1. Crease end of twine and
wind some three layers
around crease,

2, Push winding under knurled

tiqhten D e T

cable jacket,

slightly and continue

winding.

3, Knot and cut ends.

Note:

Windings are made of tape, twine or wire, depending o
purpose and composition of the line to be laced.
They must be smooth and uniform, firm and unshiftable.

thee

INSTRUCTION SHEET

EP2.3/3 5 5/
Cable jointin:
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SEQUENCE OF OPERATION

1. Strlp line to required length
{= length of sleeve + 10 mm).

Clean conductor 1if necessarv.

2, Push stripped end Into the
sleeve,

9. Protect insulation from solder-
ing heat, e.qg. by lacing with
IleI_tOl yarn.

4, Put cable and cable=lug in ver=
tical position,

5. Coat soldering point with paste
flux,

6. Solder, heat cable-=lug above
the soldering point, permit sol-
der to penetrate into sleeve
by knocking.

7. Insulateé and secure and protect
by lacing, if this should be
required.

Note:

The solder must fill the sleeve of
the cable-~lug completely, but must
not penetrate any further.

Only solders containing a minimum
of 40% tin should be used,

MOUNTING LARGE CABLE-LUGS EP 2.3/3.55/5

BY SOLDERING

Cable jointing

DEVELOPMENT UELL FOR SKILLED LABOUR TRAINING
PAF_GE RMAN 1ECHNICAL TRAMNING FroorAvvE TN
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The Preliminaries for welding cable-lugs on aluminium conductors
require particularly meticulous execution, so as to ensure that the
actual welding be rapid and reliable,

Working Steps

1. Set-off and strip cables
to reguired lencth and
form out the chiaductors,

2, smooth cut conductor ends
by cutting followed by
subsequent cleaning (use
benzine on cable cores).
Form round segmental con-
ductor beforehand.

Hole well fllled
——with Wires

Fill hole of cable=lug
with pointed wires from
waste conductor ends com-

3, Attach cable-lugs, @
T .-r
i |

pletely.
e — pointed wire
4. Place conductor and cable-
lug in vertical position,
and attach welding form Welding form with
with flash guard if this fiash guard :

is required. Eluminium lug®

with copper

5. Coat points to be welded
with suitable flux. The flux
must not be hygroscopic
after cooling.

6. Coat filler with flux and
. prepare,

Note

The fillers used should pre-
ferably he waste ends of the
cable core to be welded,

WELDING CABLE-LUGS ON £r23555/6 |
ALUMINIUM CONDUCTORS Cable jointing

ELECTRICIAN
GENERAL 4
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SEQUENCE OF OPERATION

1. Set weldinag flame pointedly and
at low-oxygen (excess of gas),

2, Heat conductor end with pointed
flame circulatingly until lugs
are formed on the faces of the
individual wires,

J. Spread lugs together with filler,
Heat rim of cable-lug until its
sur face bulges,

4, Spread the conductor and lug
melts together. Build up filler
until a lug 1ia formed,

In building up the lug feed
filler to the melt and continue
to feed while stirring,

Take off flller before removing
flame. »

5. Permit melt to harden and clean
cable=lug.

6. Wrap cable end.

Note
The welding must be performed

rapidly.

WELDING CABLE -LUGS ON

EP 2.3/355/7

ALUMINIUM CONDUCTORS Cable jointing
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
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COVER and
COVER SCREWS

2. FILLING

I. FILLING

FILLING
(TAPE o.STRING)

SEALING TAPE

SEALING CEMENT
on oiled JUTE

/ PORCELAIN BUSHES

PLUG and AIR-
.~ WENT SCREW

.‘
% -
W 1—

SEALING COMPOUND
_’_’,—/'f—’

N o R

WRAPPING TAPE

FILLIND
{PAPER, TAPE or STRING)

X = REQUIRED LENGTH

__—STRING WINDING

EARTH CONNECTION

CLAMP

STEEL ARMOURED

CABLE

TERMINAL BOX

£P 2.3135.5/0
Cable jointing

ELECTRICIAN
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WRAPPING TAPE

EARTH CONNECTION FILLER CAP

SEALING / ’ CARDBOARD
COMPOUND / | PACKAGE
BRANCH TERMINAL /'

HOUSING

f

ARMOURED CABLE il EARTH CONNEC TION C!.AMF’

N
|

I _rl TR
Blo s

LEAD ~ k_
SHEATHING

EP2.3/3.55/10

CABLE DISTRIBUTION PLUG

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
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1 KITCHEN INSTALLATION 2 DRAWING ROODM INST. 3 SLEEPING RDOF INST
e = ,:L - ~®
¥ ? Jy — C]
® _ : ®

X i

Jf jf $_5_.@_o_.-@

SR

4 HALL INSTALLATION

S IMPULSE SWITCH INST. 5 TREMBLER BEL. INST

L]

o |
- BT

d—x

7 TIME SWITCH INST 8 INDICATOR BELL INST 9 T1ING SWITCH INS,
EP?21/3 54/
LAYOUT :
Iretatiation [l
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PE——
8OO ==
Material:
b 1 17Nt E~d Sane I ) 1 Fuse, [complete)
220V E 2 Junction boxes
f 2., __* 2 Lampholders
*ﬁ_c . ’__" 2 Single pole switches
a 1 Socket (Schuko or 3=pin)
x s ——+ For Alteration:
& 2 Sockets (Schuko or 3=-pin)
ki 7 E Use instead of
g P 7 2 Single pale switches
X 1 Multicircuit switch
: o , According to the Ltype
~ of installation

d’ 3‘ ] Screws,clamps,cables,
2

Plpes,wire,batten or

200

casing and capping
7S material

a) CASING and CAPPING
T T b) BATTEN WIRING

= 200 —=f=- 150 =150 —-Lm -LIW—I—'KIG- c¢) PIPE WIRING

d) CABLE WIRING

=150

Estimate the material required for the installation

a) Switch 1 operates lamp 1, switch 2 operates lamp 2
b) Alteration, remove switch 1 + 2, replace number 1 with a
multi-circuit switch, number 2 with a socket (Schuko or i-pin)

Draw complete wiring- and current path diagrams of above shown
installation layout and alteration thereof,

DO NOT cut off spare wires in junction boxes, switches etc. .

Check and connect SUPPLY in PRESENCE of. your INSTRUCTOR,

EP 2.3/3.54N1

KITCHEN Installation I

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
rn.aEnum TECHNICAL TRAINING PROGRAMME - GENERAL
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MATERIAL:

Fuse, (complete)
Junction boxes

1
: 2
) fk—qé}—m 3 Lampholders
1
1
1

1IN} E~eS0Hz
290 ¥

150

Socket (Schuko or 3-pin)
Single pole switch
Multicircuit switch
According to the type of
installation
Screws,clamps,cable,

350

pipes,wire,batten or

1200

X casing and capping
material

a) CASING and CAPPING
b) BATTENM WIRING

c) PIFE WIRING

d) CABLE WIRING

=
]
- e
00 "rT-L-ﬁB

~

=

|
_|m-.l.._._ 3

-m--m—l—mn —=t=— 150 ——=100

200 —=-

Indicate number of wires in above given installation layout,

Estimate the materiai required for the installation.

Draw complete wiring- and current path diagrams of abgove
shown installation layout.

Check and connect SUPPLY in PRESENCE of your INSTRUCTOR.

EP Z2.3/3.54/2 J
Installation I

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
PAK-GERMAN TECHNICAL TRAININDG PROGRAMME I | cneRal

DRAWING/LIVING ROOM
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S E— 100 —

Vi N E ~~s50My ?
230 e 1
2

LS

P J 1 Change-over switch
4 * 1 According to the type of
installation
E o Screws, clamp=, cahle,
5 - pilpes, wire, batten or
- casing and capping
j_{‘ == i material
n
= a) CASING and CAFPING
b) BATTEN WIRING
& c) PIPE WIRING
fJ-’z d) CABLE WIRING
1

—200 ——!—Iﬂﬂh-\- 150 ={=-150 —l-m.h-m-

Indicate number of wires in above given installation layout.
£stimate the material required for the installation.

nraw complete wiring- and current path diagrams cf above

shown installation layout.

Check and connect SUPPLY in PRESENCE of your INSTRUCTOR,

MATERIAL:

Fruse, (complete)

Junction boxes
Lampholders

Sccket (Schuko or l=-pin)
Change-over switch (pull)

SLEEPING ROO

EP2.3/3.5413
Installation 1]

DEVELOPIENT CELL FOR SK LLED AT UR TRAINING

F _.ECTRICIAN

Ak BN TrmAl A ronawr T GENERAL
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1V Hr E ~80HZ

L —d

120 v

2

4
g 2

L -

8

X
3
=
i

Indicate number of wires

hmm-Lhmn._Lmn-Lan_

prm |G e

installation layout.

Estimate the material required for the installation.

Draw complete wiring- and current path diaqrams of above

(eonducters) in above given

shown installation layout.

Check and connect SUPPLY in PRESENCE of your INSTRUCTOR.

If imMermediate swilch is not available then perform practical exercise
of Drg.No. EP/23/3 54/10

MATERIAL :

1
2
2
2
1
1

According to the type
of installaticn

b)
cl
d)

Fuse, (completel
Junction boxes
Lampholders

Change-over switches
Intermediate switch
Socket (Schuko or 3=pin)

Screws,clamps,cables,
pipes,wire,batten or
casing and capping
material

CASING and CAPPING
BATTEN WIRING

PIPE WIRING

CABLE WIRING

HALL

EF!?LJH.S,MI-
Installation ]

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

ELECTRICIAN

PAK-GERMAN TECHMICAL TAMNING PROGAAMME

N | GENERAL
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Estimate the material required for the
toc be made,

MATERIAL:

-

Fuse, (complete)
Impulse switch
Lamphalders
Momentary contact
switches

According to the kind
of installation

Ll By =

Screws,clamps,cable,
pipe and wires,
casing and capping
material,

batten material

a) CASING and CAPPING
b) BATTEN WIRING

c) PIPE WIRING

d) CABLE WIRING

installation

Draw counplete wiring and current path diagrams of above

shown installation layout.

Check and connect in PRESENCE of your INSTRUCTOR,

It impulse switch is not available then perform practical exercise

of DrgNo. ERI2.3135.4117

IMPULSE SWITCH

| EP23/354/5

DEVELOPMENT CELL FOR SKILLED LABOUR

PAK-GEAMAN TECHMICAL TRAINING FROGRAMME

Installation 11
TRAINING ELECTRICIAN
I | GeneRAL
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f 1
L=
=
2 ———O——H#—@ |
e i [ 8
3 ——rff——
-
¢
£ 2
Lol
g X
8 # 4r 7 ® =]
in =
= L]
E
220/8V . /
] _,455}_{I}ﬂf_4;__h__f__“ ® =
[
L]
14 N} E roSoHz =
220 Vv T
150 150 300 ———=4=100 =

MATERIAL:

Fuse, (complete)
Transformer 220/8 V
hells
Momentary contact
switches, single
3 Momentary contact
switches with
name plate
According to the kind of
installation

Trembler

) bl =2 -

4 Junction boxes,
screws,clamps,cable,
pipes and wire,
casing and capping
material,

a) CASING and CAPPING

b) BATTEN WIRING

c) PIPE WIRING
d)} CABLE WIRING

Estimate the material required for the installation to

be made.

Draw complete wiring- and current path diagrams of above
shown installation layout.

Check and connect SUPPLY in PRESENCE of your INSTRUCTOR,

It BY bell is not available then perform this exercise without

Transformer at 220V

TREMBLER BELL

EP 2.3/3.5.4/6

Installation 1]

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

ELECTRICIAN

PAK-GERMAM TECHMICAL THAINING PROGRAMME

GENERAL 9

= s




B0 - — -

Wt el = b

materia

1 NJ E ~v S0H:
70 v

e 6t bt 4o 780 _.J__:su_..l._zm_-j-am_

MATERIAL:

Ly

Fuse, (complete)
Time switch
Lampholders
Momentary countact
switeches

According to the kind

of installation

4 Junction boxes,
screws,clamps,cable,
pipes and wires,
casing and capping

batten material.

a) CASING and CAPPING
L) BATTEN WIRING
c] PIPE WIRING

T . d) CABLE WIRING
~ 150 = 150- ————znu—J-m-LmJ

Estimate the material required for the installation to

be made.

Draw complete wiring- and current path diagrams of above

shown installation layout,

Cheek and connect SUPPLY in PRESENCE of your INSTRUCTOR.

TIME SWITCH

EP 2.3/35.417

Installation [l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

ELECTRICIAN

PAR-GERMAN |ECHNIGAL TRAINING PROGRAMME - GENERAL
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—-—-lw—l—-'le 150 —=p=

MATERIAL:

Yt Nt E ~J50HE
2110 v

. 220V

ROOM 1

1200

Fuse,

0 =2 =& =4 =2

switches

material,

s ®

# @®

c)

—m—t—-—-m‘-l—- m—-Lhmn taifag mu—-L 150 -+|- 150 ——

300 ———=—=100-=

00

Estimate the material recuired for the installation to be

made.

Draw complete wiring=-and current path diagrams of above

shown installation layout.

Check and connect SUPPLY in PRESENCE of your INSTRUCTOR.

IfBY bell indicator 1s not available then perform this exercise without

Transtormer at 220V

{complete)
Transformer 220/8 V
Number-Indicator B Nos,
Trembler bell
Momentary contact

According to the kind

of installation

5 Junction boxes,
screws,clamps,cable,
plpes and wires,
casing and capping

batten material.
a) CASING and CAPPING

b) BATTEN WIRING
PIPE WIRING

EP2.3/3.5.4/6

INDICATOR BELL

Installation [l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAR-GE RMAN TECHNICAL TRAINING PROGRAMME

ELECTRICIAN
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1200

TR LR | MATERIAL:

1y M} E m~a50H2

20 W Lampholders

100 100

E T P

‘_u.-r—u—.zﬂu —al.

200

-.—q-
extention only

1 Contactor

#

e

(complete)

200

c) PIPE WIRING

= 150 «Lmulm-l—-nm—i-m—l—m—l-—uu -

Estimate the material required for the installation to

be made.

braw complete wiring- and current path diagrams of
shown installation layout.

a) without extension

b] with extenslon

Check and connect SUPPLY in PRESENCE of your THNSTRUCTOR.

$1¥9( a) CASING and CAPPING

b) BATTEN WIRING

d) CABLE WIRING

Fuse, (complete)
Junction boxes
Timing switch
dccording to the kind
of installation )
= screws, clamps, cable,
pipes and wire,
casing and capping
top -— material.

For extension of exercise

"

1 Fluorescent Lamp,

above

EP2.3/3.5.419
TIMING SWITCH o | Installation 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTHICI#NT

AF-uERMAN TECHNICAL TRAINING PROGHAMME . GENERAL
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BOO -

-----3;'!:‘.*—1--1-«.--J ?Dﬂ—-—]—-—-—!!ﬁ—ﬂ-—— i50—-—-1. 100 jm—

I NI E~ 50Kz
7o v
&

Fd

! 7

200—w=

200

800

Estimate the material required for the installation to be

made

a)
b)
c)
d)

Draw complete WIRING- and CURRENT PATH DIAGRAM of above shown

e 150 ps—— 325 - -t

INSTALLATION-LAYOUT,

CHECE AND CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR,

325

MATERIAL i

| fuse (with base) complete
1 sinqle pole switch

2 fluorescent tubes 20 W
2 pairs tube holders

1 ba.last 40 W

2 starters 20 W

2 junction boxes

1 3-pin socket

2 round blocks

According to the type of
installation

screws, clamps, cable,
pipes and wires,

casing and capping material,
batten material

a) CASING AND CAPPING
b) BATTEN WIRING

c¢) PIPE WIRING

d) CABLE WIRING -

FLUORESCENT LAMPS
WITH ONE BALLAST

EP 2.3/3.54/10
Installation 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN

PAR GERMAN TECHMICAL TRAINING FROGRAMME LA GENERAL
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MATERIAL:

1 fuse (with base) complete
1 two pole switch

2 change over switches

2 fluorescent tubes 20 W

2 pairs tube holders

2 ballasts 20 W
2
2
3

starters 20 W
junction boxes

1200

~ound blocks

screws, clamps,
pipes and wires,
casing and capping ma-
terial, batten material

al CASING AND CAPPING
b) BATTEN WIRING
c) PIPE WIRING

l—@—f—o—f—/
gL et

W NJE~ 50HZ

a0 v d) CABLE WIRING

U

ba—150 --I‘J5 I-— 1?5--'-—200-4 65 L-HS--

ha—200 —»{ 100 fa—— 300 ——ete—250 —fe—155-f%5a 100 |=

Estimate the material reguired for the installation to be
made

a)

b)

)

d)

CHECK AND CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR.

FLUORESCENT LAMPS EP 2.3/3.5.4/11
WITH TWO BALLAST Installation I
: DEVELOPMENT CELL FOR SKILLED LJ}BQUH TRAINING ELECTRICIAN

PAK.GERMAN TECHWICAL TRAINING PROGRAMME GENEHAL




1 ON AND OFF CIRCUIT

2 OVYER CURRENT PROTECTION

!
="
".|| ’!
A
i
_l" I"|....

e al

INTERLOCKING BY SWITCHES

& INTERLOCKING BY CONTACTORS

%

[
p—
‘P—l

Lo

¢ &t
pails

SEQUENCE CONTROL HAND DRIVEN

6 SEQUENCE CONTROL TIME RELAY DRIVEN

EP11/2.53/
Circults

ELECTRICIAN

M | ceneral

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHMICAL TRAINING PROGRAMME




CONTROL CIRCUIT POWER CIRCUIT

L=

L2

LaF—l

Implementation of a contreol- and power circult

Implement the control- and power circuit on the switch panel
of the exercise table. -

Check the circuit thoroughly.
Voltage is to be applied by the inetructor.

Sequence of testing the functions:
1. Press momentary switch b 2
2. Release momentary switch b 2
3. Press momentary awitch b 1
4., Release momentary switch b 1

Describe your observations in brief with your own words,

Note: Auxiliary contact cl, that is no-contact of contactor cl,
has to be parallel to the closer contact of momentary
awitch b2.

ON-AND OFF CIRCUIT WITH CONTACTOR

EP 1.3/2.5.31
Circuils

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
FAK-GERMAN TECHMICAL TRAINING PROGRAMME PR " GENERAL




p— e
CONTROL CIRCUIT POWER CIRCUIT
..!L-. e2 .
L1 2 L«I J—y - s
l L2 =3 |
1
d 3 =3
E — = < s
6 o o [
cl

Implementation of a control- and power clrcuit

Implement the control- and power circuit on the switch panel
of the exercise table.,

Check the circuit thoroughly.
Voltage is to be applied by the instructor.

Test the functions as follows:

1. Adjust the electrothermic overcurrent release to the
rated current of the motor. :

2. Remove one connection to the three phase motor and operate
single pole switch bl.

3. Measure the time until the overcurrent release works, that
means until control-lamp h1 lights up.

4. Switch off bl.

5. Establish the proper connection to the three phase motor .
and unlock the thermic overload protection.

6. Switch on b1 and after some time switch off.
Describe your operations in brief.

Note: Contacts of the electro-themmic overload protection
have to be in ceries with the off-switch.

EP13/2.5.3/2
Circuits

TESTING THE ELECTRO-THERMIC
OVERCURRENT PROTECTION
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Implementation of a control- and power circuit

Implement the control- and power circuit on the switch panel
of the exercise table.

Check the circuit.
Voltage is to be applied by the instructor.
1. Press momentary switch b2 and release it.
2, Press momentary switch b1 and release it.
2. Tress momentary switch b3l and release it.
4. Press momentary switch bl and release it.
5. Press momentary switch b3 and release it.
6. Press ﬁmantary switch b2 and release it.
7. Press momentary switch bl and release it.
8. Press momentary switches b2 and bl simultaneously.
9, Switch off by momentary switch bil.
Describe your observations in brief. l

Note: Momeritary switches with opener and closer contacts connected
in opposite branches are used to allow only one contactor at
the same time to work.

EP 1.3/2.5.3/3 I
Circuts -

INTERLOCKING BY SWITCHES
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Implementation of a control- and power circuit

Implement the control- and power c¢ircuit on the switch panel
of the exercise table.

Check the circuit thoroughly.

Voltage is to be applied by the instructor.

Sequence of testing the functions:
1. Press momentary switch b2 and release it.
2. Press momentary switch b3 and release it,
3. Press momentary switch bl and release it.
4. Press momentary switch b3l and release it.

5. Press momentary switch b2 and release it.

b

7

. Press momentary switch bl and release it.
. Press momentary switch b2 and release it.

Describe your observations in brief.

Nota: If it is demanded that only one contactor can work
at the moment then there has to be a nc-auxiliary-contact

in series with each opposite contactor.

A combination of both interlocking systems (exercises 4 and 5)
will increase the function.

RS | erraizsan

INTERLOCKING BY CONTACTO :
Circuits
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Implementation of a control- and power clrcuit

Implement the control- and power diagram on the ewitch panel
of the exercise table. £

Check the circuit thoroughly.

Voltage is to be applied by the instructor.

Sequence of testing the functions:
1. Press momentary switch b3 and release it.
2. Press momentary switch b2 and release it.
3, Press momentary switch b3 and release it.
4, Press momentary switch bl and release it.

Describe your observations in brief.

Note: A no-auxiliary-rontact of contactor cl before contactor
2 means that contactor c¢2 only can be driven after
contactor cl has been operated.

_EP 131’2_‘ _E__JJS
Circuits

SEQUENCE CONTROL HAND DRIVEN
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Implementation of a control- and power clrcuit

Implement the control- and powexr circuit on the switch panel.

Check the circuit.
Voltage is to be applied by the instructor.

Sequence of testing the functions:
1. Press momentary switch b2 and release it.
2. Observe the sequence of starting of the motors.

3. Press momentary switch bl and release 1it.

4. Adjust another time of the time relay and start
again with momentary switch b2.

Note: This given circuit is similar to the circuit of
exercises 5, but it is working automatically due

to auxiliary contactor dl.

SEQUENCE CONTROL TIME RELAY DRVEN) R
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9 CONTACTOR ON-OFF

10 COMTACTOR UON-QFF

12-13:14 CONTACTOR REV-

FOR POWER CIRCUS
12,15 18,21, THERE ARE
SEPARATE CURRENT PATH
AND WIRING CIAGRAMS
(13-16,16-17, 18-20,22-23.)
ALL IEIEREISE SHEETS
MAY BE USED FOR IN-
STALLATION AS WELL
AS FOR PLUG WIRING
EXERCISES,

15-16-17 CONTACTOR A A

18-18-20 CONTACTOR oA REV

ZH22-13CONT.MULT| SPEED

LAYOUT
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S5T1EP “CLOSER" |"CPENER"| N SWITCHES MAIN - INTER - ]iH
NO. OR 0R CURRENT- TAINS LOCKS |CURRENT
MARE BRLAK |PATH ON OFF PATH
NAME : ROLL No.:
FOR EXERCISE: . EP1.3/35.1/0
DESCRIPTION OF CONTROL CIRCUIT
Contactors
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ANTI= CLOCKWISE

CLOCKWISE

> F wB E DRAW  CONNECTIONS AND " F WB E

© 0 & O LINKS FOR CLOCKWISE AND O 0 0 O
ANTI-CLOCKWISE ODRIVE

o) MARK FLOW OF CURRENT AND DIRECTION OF MOTOR ROTATION (grrow head )

b) GIVE NAME OF COMPONENTS ON DOTIED LINES
¢ ) WHAT MEASURES CAN BE TAKEN 10 INCREASE OR DECREASE THE SFEED,’PCMEI#

d.) TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB.
RULES CAN YOU APPLY TO DETERMINE THE FLOW (Direction) OF CURRENT?Y

EP 1.3/3.5.W1
SERIES WOUND DC MOTOR VT Py

.
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CLOCKWISE ANTI-CLOCKWISE

A D HB C DRAW CONMECTIONS AND A D HIB C

O 0 0 O LINKS FOR CLOCKWISE AND . c o o0 o
ANTI-CLOCKWISE DRIVE

o) MARK FLOW OF CURRENT AND DIRECTION OF MOTOR R
b) GIVE NAME OF COMPONENTS ON DOTTED LINES.

€.) WHAT MEASURES CAN BE TAKEN TO INCREASE OR DECREASE THE SPEED/POWER

d.) TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB.
e.) WHAT RULES CAN YOU APPLY TO DETERMINE THE FLOW(Di

OTATION (arrow heaod)

rection) OF CURRENT?

SHUNT WOUND D.C. MOTOR

EP 1.3/135112

Motors&Swiiches
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A F HB E N ND A B HB
A sE DRAW  CONMECTIONS A A 2 I
0. C LINKS FOR CLOCKWISE AND 0 C
0o O 0O
ANTI-CLOCKWISE DRIVE

o) MARK FILOW OF CURRENT AND DIRECTION OF MOTOR ROTATION (arrow head)
L) GIVE NAME OF COMPONENTS ON DOTTED LINES,

c.) WHAT MEASURES CAN BE TAKEN TO INCREASE OR DECREASE THE SPEED/POWER.
d) TAKE SUITABLE MATERIAI AND DO YOUR PRACTICAL JOB

e.) WHAT RULES CAN ¥YOU ARPIY TO DETERMINE THE FLOW(Direction) OF CURRENT?

EP13/3.51/3
Mo tors&Switches

COMPOUND WOUND DC MOTOR
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ACCORDING TO

SUITABLE MATERIAL

SUPPLY JIE

MOTOR: 380V A

AND DO YOUR

INSTRUCTORS DECISION

INSTALLATION EXERCISE.

CONNECT

SUPPLY

iN PRESENCE OF YOUR

s 50HzZ

PRACTICAL
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PLUG WIRING OR
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SUPPLY: JIE ~ 5S50Hz 380V
MOTOR : B0V A 3~

TAKE SUITABLE MATERIAL AND DO YOU

ACCORDING TO INSTRUCTORS DECISION
INSTALLATION EXERCISE .

CONNECT SUPPLY .IN + PRESENCE OF

R PRACTICAL JOB.

PLUG WIRING OCR BOARD

YOUR INSTRUCTOR,

REVERSING DRUM SWITCH

EP 1.3/3.51/5

Motors B Swilches

OGRAAMME GENERAL
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SUPPLY : 3IE o 50HZ 23BOV
MOTOR: 660/380 Y A 3irv

NAME DEVICES INDICATED WITH

@ ............

@

@ -
TAKE SUITABLE MATERIAL AND DO YOUR PRACTICH! F
ACCORDING TO INSTRUCTORS DECISION - WIRING - 1OAAT

INSTALLATION EXFRCISE,

CONNECT 3UPPLY IN PRESENCE OF YOUR INSTRU OR.

STAR-DELTA DRUM SWI(H - -33.516

| Molors&Switcnes
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!a‘, SUPPLY : JE m~ S0Hz 380V
; MOTOR: 660/380V Y A 3~

MATERIAL AND DO YOUR

TAKE SUITABLE

PRACTICAL JOB.

PLUG WIRING OR BOARD

ACCORDING TO INSTRUCTORS RECISION
INSTALLATION EXERCISE .
CONNECT SUPPLY IN PRESENCE OR YOUR INSTRUCTOR .
STAR-DELTA REVERSING EP 1.3/3.5117
DRUM SWITCH MotorsRSwitches
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SUPPLY: 3/E ~» 50Hx 380V |

MOTOR: «&/8 Poles 380V 3 mv

TAKE SUITABLE MATERIAL AND -~
00 YOUR PRACTICAL JOB.

ACCORDING TO INSTRUCTORS
DECISION PLUG WIRING OR BOARD

INSTALLATION EXERCISE ,

CONNECT SUPPLY IN PRESENCE OF L
YOUR INSTRUCTOR.

EP 1.3/3.51/8
MotorsfSwikthes

MULTI SPEED DRUM SWITCH
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TAKE SUIT!;-BLE MATERIAL ( MOTOR ) AND DO YOUR PRACTICAL JOB.
EXERCISE SHEET NO. 3.5.1/10 AND 3.5.1/11 MAY BE USED IN ADDITION,

ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION
CONNECT SUPPLY 1N PRESENCE oF vyour INSTRUCTOR.

DRANING IS ALSQ USED FOR EXERCISE EP 2.3/4.5.1/%

= EP 1.3/3.51/9
MOTOR CONNECTION,3~ ON-OFF |-—= 8=
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3 ; 2 JF THIS IS GIVEN IN A DRAWING IT HAS TO BE
— 4 — BELOW THE CONTACTOR CONCERNED WITH,
) FOR MAIN CONTACTS
DESCRIPTION OF PARTS: | —— FOR ‘CLOSER or MAKE CONTACTS
B0 PUSH BUTTON-OFF MOMENTARY contacs M & 2-FOR'OPENER or BREAK CONTACTS
o i —
b1 PUSH BUTTON-ON . o — <1 ! PATH WHERE YOU WILL FIND THE

c) AUTOMATIC CONTACTOR (coiL)

CONTACTS IN THE DRAWING
el CONTROL CIRCUIT FUSE

=7 THERMAL OVERLOAD SWITCH with LOCK ALL CONTACTS CONTROLLED OF e g
h1 WARNING LAMP (OYERLOAD ) CONTACTOR cl ARE ALSO MARKED
h2 CONTROL LAMP (MOTOR RUNNING! WITH

a) WORK OUT YOUR DESCRIPTION OF CONTROL CIRCUITS 3.5.110

b) TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB.

EXERCISE SHEET Mo 3.51/09 AND 3 5 1/11 MAY BE USED IN ADDITION.
ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION EXER
CONNECT SUPPLY |y PRESENCE ofF vour INSTRUCTOR,

DRAWIHG 1S ALSO USED FOR EXERCISE EP 1.3 .5 1/8

EP 1.3/3.51/10

MOTOR CONNECTION, ON-OFF

Contaclors
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h2 ® hs

a2

TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB.
EXERCISE SHEET MNo. 3 5.1/09 AND 3.5.1/10 MAY BE USEC
IN ADDITION.

MOTOR NAME PLATE

RECORD MOTOR DATA ¥y g R

CHECH WITH A~=METER "AND
RECORD STARTING AMPS, |A RUNNING AMPS . ;’_, ,_,,.#l

SAME MOTOR SMOULD BE USED FOR STAR-DELTA CONMECTION EXERCISE.

3 PHASE ON-OFF EP 13/3.51/11
WITH CONTROL LAMPS - Circuits 11
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DESCRIPTION OF PARTS: "!
el CONTROL CIRCUIT FUSE
e? THERMAL OVERLOAD SWITCH
e3 MAIN { Bower ) CIRCUIT FUSES il Voo
c1,c? AUTOMATIC CONTACTOR (coiL) s >
mi MOTOR 3~ 380V LR _m\{-
i L X ¥ 'll'l'l'l
TAKE SUITABLE MATERIAL (MOTOR) AND DO YOUR N Sl
PRACTICAL - JOB. i B

—

EXERCISE SHEET HNO. 3.5.1/13 ANMD 2 .5.1/16 MAY
BE USED IN ADDITION.

ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION.

CONNECT SUPPLY IN PRESENCE OF YOUR  INSTRUCTORS

NOTE: DO NOT SWITCH DIRECTLY FROM ONE DIRECTION TO THE OTHER,
ALLOW MOTOR TO STOP. DRAMING IS ALSO USED FOR EXERCISE €P 2.3/4.5.1/8

EP 13/35.1/12

MOTOR CONNECTION, 3~ REVERSING

.Contactors
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b) WORK OUT YOUR DESCRIPTION OF CONTROL CIRCUTS 3.5.1/0

c,) TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB. ]

EXERCISE SHEET NO 3.5.1/12 AND 3.51/% MA& BE USED IN ADDITION.
ACCORDING 10 INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION.
connect SUPPLY N PRESENCE OF YOuR INSTRUCTOR.

NOTE : DO NOT SWITCH DIRECTLY FROM ONE DIRECTION TO THE OTHER,

ALLOW MOTOR TO STOP
DAAWING IS ALSD USED FOR EXERCISE EP 2.3/4 5 16

EP 1.3/2.51/13

MOTOR CONNECTION 3~ REVERSING [~ -~ ~"
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TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB
EXERCISE SHEET No. 3 5.1/12 AND 3.5 1/13 MAY BE USED IN ADDITION
ACCORDING TO INSTRUCTORS DECISION FLUG WIRING CR BOAARD INSTALLATION.

cONNECT SUPPLY 1IN PRESENCE ofF your INSTRUCTOR.

NOTE : DO NOT SWITCH DIRECTLY FROM ONE DIRECTION TC THE OTHER, ALLOW
MOTOR TO STOP

DRAWING IS ALSO USED FOR EXERCISE EP 23/4.8.1/8

3 PHASE REVERSING EP 1.3/3.5114

WITH CONTROL LAMPS Circuits 11
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WHICH IS THE MAIN CONTACTOR?
WHICH 1S THE STAR CONTACTOR?

g
B

a b WHICH |5 THE DELTA CONTACTOR?
cd | CH [<3] =3
1 CROSS CONTACTOR (CONTACTORS )
_ ENERGISED FOR

STAR CONMECTION i C1 | C3 ”?51
DELTA CONNECTION ['E-r] r{ﬂ I—cﬁ—l

TAKE SUITABLE MATERIAL (MOTOR) AND DO YOUR PRACTICAL JOB
EXERCISE SHEET No.3.5.1/16 AND 3 5 /17 MAY BE USED IN ADDITION.
ACCORDING TG INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION
CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR

DRAWING IS ALSO USED FOR EXERCISE EP 2.0/4.5 177

EP 13/3.51/15

MOTOR CONNECTION,3~ STAR-DELTA [~ riactors
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a) WORK OUT YOUR DESCRIPTION OF CONTROL CIRCUITS 3.5.1/0
b.) TAKE SUITABLE MATERIAL (MOTOR) AND DO YQUR PRACTICAL JOB.
EAERCISE SHEET NO 2 5.1/75 AND 3.5.1/17 MAY BE USED N ADDITION.

ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION.

CONNECT SUPPLY m PRESENCE ofF Your INSTRUCTOR .

DRAWING IS ALS0 USED FOR EXERCISE EF 2.3/4.5.1/7

MOTOR CONNECTION, 3-~STAR-DELTA|— 22118

Contoclors
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CROSS CCHNTACTORS EMERGIZED FOR .
STAR COMNECTION CLOCKWISE

(o] 2] 2] 5]
DELTA CONNECTION CLOCKWISE [E]EI IEE'
STAR CONNECTION ANTI- CLOCKWISE E]
DELTA CONMECTION ANTI- CLOCKWISE E@E}

CEIEE]

TAKE SUITABLE MATERIAL (MOTOR ) AND DO YOUR PRACTICAL JOB.
EXERCISE SHEET NO. 3.5.1/1 AND 3.5.1/20 MAY BE USED

Iy ADDITION.
ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION.

CONNECT SUPPLY

IN PRESENCE of Your INSTRUCTOR
DRAWING 1S ALSO USED FOR EXERCISE EP 2.3/6.5.1/8

MOTOR CONNECTION,
3~ STAR DELTA REVERSING Contactors

EP 13/3.5.1/18

o
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a) WORK OUT YOUR DESCRIPTION OF CONTROL CIRCUITS 3.5.1/0

h) EXPLAIN WHY DOES THE CONTROL CIRCUIT CROSS THE DIFFERENT CONTACTS.
¢) TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB.

EXERCISE SHEET No. 3.5.1/18 AND 3.5.1/20 MAY BE USED IN ADDITION.
ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION.
CONNECT SUPPLY N PRESENCE of your INSTRUCTOR.

CRAWING IS ALS0 USED FOR EXERCISE EF 2 114 5100

MOTOR CONNECTION, EP 1.3/3.51/19

3~ STAR-DELTA REVERSING Contaclors
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-
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=
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55

1

ELECTRICIAN

EP 1.3/35120

Circuits

T | GENERAL

WITH CONTROL LAMP

STAR-DELTA REVERSING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-OERMAN TECHNICAL TRAIMING PROGRAMME




L1 s
L2
3
N nt — — — — —
E .
el
-
=
"
[l
-
5
(¥
o
o
=
o
o
=
4
o
L
MOTOR WINDINGS e
LOW SPEED A CRO55 CONTACTOR [CONTACTORS) CONCERNED
Ua WHICH 15 THE MAIN CONTACTOR
FOR LOW SPEED
Uy Wi a b JI € 31 .] [E..BI_] | :._a 3_:|
FOR HIGH SPEED
R (=81] [cs1] <93 ]
Wy Vi Vi WHICH CONTACTOR (S) IS (ARE) ENERGIZED FOR
HIGH Low SPEED  |c8) [c 1] lc93]
SPEED YY wioh sPEED [c81 ]  [e91] [c93]

TAKE SUITABLE HhTEF!mL.{MGTG‘-!] AND DO YOUR PRACTI-
CAL 10B.
Vi EXERCISE SHEET No. 351112 AND
3.5.1123 MAY BE USED IN ADDITION
ACCORDING TC INSTRUCTCORS DECISION PLUG WIRING OR BOARD INSTALLATION.

CONNECT SUPPLY (N PRESENCE ofF Your INSTRUCTOR.

DRAWING 15 ALSO USED FOR EXERCISE EP2.3J4 5 7419

MOTOR CONNECTION,3~2 SPEEDS [ EP 1.3/3.5.1/2

TAPPED WOUND,1 DIRECTION Contactors

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
PAx GERMAN TECHICAL TRaminG rrocaavve  [IREEIEE | GENERAL

56




L1

22 oM o
96
95
eI
56
1
b0
2
cBl
[ ol » 13
c 9 Bl \ c93
12 4 J Y
] 2
c93 \c91
12 24
db b b 31 8 1 1 1
el c9 li c93
hi ha h3 hé
a Qa ] 1 1 1 b
N ; 3 4 —
1 2 3 4 5 6 1 E 3
M ¢ o Moo Mce 48 Ja -Ha 28
=1 & -4t =51 ow g¥ B =
- 8 =p s ¥ il 5 E§
MAINS C MAINS €, sTAR 232 if& z w3
LOW SPEED MIGH SPEED CONTACTOR 29 E EJ oF

a) WORK OUT YOUR DESCRIPTION OF CONTROL CIRCUITS 3.5.1/0

b) TAKE SUITABLE MATERIAL AND DO YOUR PRACTICAL JOB
EXERCISE SHEET No. 3 51/21 AND 3.51/23 MAY BE USED IN ADD
WHY ARE TWO OYERLOAD PROTECTION SWITCHES INSTALLED ?

ITION.

WHAT FOR IS THE INTERLINK SYSTEM PRACTISED ON SWITCHES AND CONTACTORS?
ACCORDING TO INSTRUCTORS DECISION PLUG WIRING OR BOARD INSTALLATION.

CONNECT SUPPLY N PRESENCE of vour INSTRUCTOR.

DRAWING IS5 ALSO USED FOR EXEPCISE EP23/4.51)9

MOTOR CONNECTION,3~ 2 SPEEDS

EP 13/35122

TAPPED WOUND, 1 DIRECTION

Contactors
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
PAK-GERMAN TECHNICAL TRAINING PROGRAMME W wad GENERAL
&7
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‘aor 04 —
TVIILIVHL HNOA 0Q ONY (HOLOW) TVIHILYW 3TBYLINS 3WYL
19
p 152

,T E6?

z2

EP 1.3/3.5.1/23

ELECTRICIAN

5t

MULTI-SPEED, 1 DIRECTION, 2 SPEEDS | i rcuite m

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

— W | GENERAL

PAK-GEAMAN TECHMIC AL TRMINING PROGRAMME




B

X =

I

Er]
| A H
Ve S |

SWITEH , OM - 0OFF

? SWITCH, REVERSING

i SWITCH, STAR-DELTA

i

x
g 4

I—'FL'
l-EIJ

0

SWITCH, MULTI SPEED

5 COWTACTOR, ON-OFF

B CONTACTOR, REVERSING

11 ‘2
r 1 #

l

I;_‘ =)
|

e

4]
I
4

?

CONTACTOR, STAR-DELTA

8§ COMTACTOR ,74A-REVERSING

9 CONTACTOR, MULTI SFEED

LAYOUT

EP 214,51/

Installation il

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

ELECTRICIAN

PAK.GEFRMAN TECHNICAL TRAINING PROGRAMME

BEEEERS |GENERAL
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3/ E ~ 50Hz
lgov

203 —-I

MATERIAL:

— 00 —

DN = OFF

Lao

o
i !

( : Box
|

i Cable
Pipe

Wire

Clamps

Screws

T LY
T
p— 200 ——p————— 400 ——

e 200

200

200 200 —=—

®_

= 1 Motor 3~ 380 V
3 Fuses (complete)

1 Drum Switch 3~

1 Appliance Connection

Connectors

The motor 3~ 380 V is to be connected via fuses and sw t(ch,

Take fuses suitahbhle for your motor.

All components are to be installed according to the given
drawina and measurements.

Giviy s

(A suitable motor protevtion switch should be provided
if available,)

edditionally,

t imate for the mater ial.

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR,

Ezercice sheel
No. L.5.2)7 may be
used in addition

EP 2.3/4.511

MOTOR CONNECTION, ON-OFF

Installation 1l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHMICAL THANNG PROGRAMME

ELECTRICIAN

GENERAL
50




1200

3/ E ~50Hz
g0y
¥

T MATERIAL:
(=]
[

1 Motor 3~ 3BO V

— -

¥ 3 Fuses {complete)

1 Drum Switch 3~
Reversing

&30

1 Appliance Connect lon
Box

Cable

| e |

Pipe
Wire

150

Clamps

Screws

Connectors

250

The Motor 3~

—— 200 - — 200 i50 150 -

reversing switch.

Take fuses suitable for your motor,

All components are to be installed according to the given

drawing

Give es

(A suitable motor protection switch should be provided

and measurements,

timate for -the mater ial.

additionally, if available.)

CONNECT SUPPLY IN PRESENCC OF YOUR INSTRUCTOR.

380 V is to be connected via fuses and

Exercise sheel EP 2.34 51/2
:’;d ;mmz be MOTOR CONNECTION, REVERSING retaliation 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN

PAK-GERMAN TECHNICAL TRAININ 3 PROGRAMME I [GENERAL

Gl




F—

The three-phase motor 660 / 380 V is

&00 -
VE -~ S0MHz
a0V 2
(o]
—r¢ s L
&
~ -
-
5 Al
o : I
| A H
| y—
[
7 -
P d =
O]
r'l (=]
1
- 160 -|—!5l:l -t 300 — == 200 — -

1OV AY

fuseg and star - delta switch.

Take fuses sultable for your motor.

All components are to be installed according to the given

drawing and measurements.

Give estimate for the mater ial.

MATERIAL:

Box

Cable
P ipe
Wire
Clamps
Screws

Connectors

to be connected wvia

(A suitable motor [.irntar:tlan switch should be provided
additicnally, Aif available.)

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR.

1 Motor 3~ 660 / 38O V
3 Fuses (complete)

1 Drum Switeh 3 ~
Star - Delta

1 Appliance Connection

Excreisa shesl

Mo.4.5.2/9 may be

used in sddition

MOTOR CONNECTION, STAR-DELTA

EP 2.3/4.5113

installation 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHMICAL TRAINING FROGRAMME

ELECTRICIAN

GENERAL

uzl




B00

1200

3/E ~ SOHz

EL D

170 —=

« 30

F——200

|=— 200

200 —e - 750

sy

15, —=f

MATERIAL:

1 Motor 3~ 380 V
(Double Speed 4/8 P)

3 Fuses (complete)
1 Drum Switch 3~

Double Speed
(suitable for your

motor)

| Appliance Connection

Box

Cable
Wire

Clamps

Screws

Connectors

Pipe

The three-phase double speed mator 380 V is to be
connected via fuses and doubl!e speed _witch.

Take fuses suitable for your motor.

All components are to be installed according to the
given drawing and measurements.

Glve estimate for material.

(A suitable motor protection switch should be prov
additionally,

if avallable.)

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR.

htﬂ

Exerclie shest EP2.3/4.5114
Na 482111 may be MOTOR CONNECTION, DOUBLE SPEED | T T
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN|

PAK-GERMAN TECHMICAL TRAINING PROGRAMME

GENERAL
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o) —  ——————=

MATERIAL:

i 3/ N 1 E o~ 50H2 ‘1 .
el el 1 Motor 3a 380 V A
i 41T | 4 Fuses (complete)
I {3 for main or power
[ : circuit, 1 for control
circuit)

1 Junction Box

1 Appliance Connection
Box

1 Automatic Contactor

1 Therm. Motor Protection
Switch
(Overload Relay)

1 Double Push Button
Switch

(momentary contact)

2 Control Lamps
(complete)

1200
[_'__1-
¥T

Cable
Wire

P ipe

Clamps
l ¥
e |5 0!—200 250 7' ) —= Serevs

Connectors

: Indicate number of wires |

in the installation layout

=
° |
150 ——-!.—- 150 HL—— 100 ——L—-!ﬂﬂ —-l-—'I!tD-—L-dS(I—-

The motur 3~ 380 V is to be connected via fuses, automatic
contactor and therm. motor protection switch.

The control clrcuilt consisting of fuse, double push button
(momentary contact), control lamps, automatic contactor coil as
well as auxillary contacts and therm. motor protection switch has
to be installed as a separate circuit to the power (main) circulit,

All components are to be installed according to the given drawing
and measurements.

Take fuses suitable for your motor.
Adjust also therm, motor protection switch,

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR.,

Exercize sheet MOTOR CONNECTION, EP2.3/451/5
ht. used in .ddlllun,r ' CONTACTOR ON'_ OFF Installation [l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
PAK-GERMAN 1ECHNICAL TRAINING PROGRAMME B | GENERAL
o4




MATERIAL:

Motor 3~ 380 V

1) N J E ~.50HE 1
4 Fuses (complete)
1
1

380/ 220V =ik

,[-. 150 —=

Junction Box

hppl iance Connection
Box

280

3 Control Lamps (compl.)
Triple Push Button

W L
) -
Switch
' (momentary contacc)
5]

ra

100

2 hMutcmatic Contactors

0o
&

1 Therm. Motor Protection
4 Switeh
{Overload Relay)

1

Cable

P ipe

Hire

c lamﬁs
Screws
Connectors

Rt |
¥
F=—150 —l—-—— 100 —‘-L-'I'EU

Indicate number of wires
= [ a8q eug Sh e in the installation layout,.

@7

The thrre-phase motor 380 V is to be connected via fuses,
automat ic contactor and therm. motor protection switch.

The control circuit consisting of fuse, triple push button
switch, control lamps, automatic contactor coils as well as
auxiliary contacts and therm. motor protection switch has to
be installed as a separate circult to the power (main) circuit.

All components are to be installed according to the given drawing
and measurements.

Take fuses suitablé for your motor.
Adjust also therm. protection switch.

Give estimate for mater ial,

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR,

Easeyie snest. MOTOR CONNECTION, EP2.3/4.5 V6
e ek T duitbes CONTACTOR REVERSING Installation 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
FAF-C-F MAN TECAWLAL IRAINING FROGRAMME - GENERAL
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e — e gy —- —— e

— " MATERIMAL:

3/ N /E ~50HE
1s0/ 220V

Motor Jl~ E€60/3BO V
Fuses (complete)

O ——

Junction Box

o
i
S A I

——
{

_.._ﬁgi
&
i

hAppliance Connection
Box

190

¥
L

2 Control Lamps (compl.)

1 Douhle Fush Button
Switch
{momentary contact)

1200

§ 3 Automat ic Contactors

1 Therm. Motor Protection
Switch
{Overload Relay)

Timing Pelay (Timer)

S
L
T

Ra

Cable
Fipe
Wire
Clamps
Screws

Connectors

Lmo-l-— 150

- 200 1 200 250 _—]..l-.;u_..
The three-phase motor 660/3B0 V is to be connected via fuses,

automat ic contactors and therm. motor protection switch.

The control circuit consisting of fuse, double push button switeh,

control lamps, timer, automatic contactor coils as well as auxili-

ary contacts and therm, motor protection switch has tovbe installed
as a separate circuit to the power (main) circuit,

Indicate number of wires
in the installation layout.

All components are to be installed according to the given drawing
and measurements.

Take fuses suitable for yecur motor.
Adjust alsc therm. motor protection switch,

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR.

e i MOTOR CONNECTION EP 2.3/4 5.1/7
be used In addition CDNTACTDR STAH DELTA Installation [lI
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN

FAK-GEAMAN TECHNICAL TRANING PROGRAMME VTR GENERAL
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800

MATERIAL:
3 M E ASOM2
180/ 220¥ Motor 3~ f60/380 V

1
4 Fuses (complete)
1
1

Junction Box

Appl iance Connectlion
Box

Control Lamp (complete)

1 Triple Push Button
Switch
(momentary contact)

Automat ic Contactors
1 Therm. Motor Protection
1 Timing Relay (Timer)

i)

b
305 —obo—300 o100 —]

1200
, |

L
"
-

Cable
Pipe
Wire
Clamps
4 Screws

I
|

3s0

] Connectors
i

Indicate number of wires
=200 200 pu-l-m—.._:un._.. in the installation layout.

®__

The three-phase motor 660/380 V is to be connected via fuses,
.utomatic contactors and motor protection switch.

The control circuit consisting of fuse, triple push button awitch,
control lamp, timer, automatic contactor coils as well as auxiliary
contacts and therm. motor protection switch has to be installed

as a separate circuit to the power (main) circuit.

All components are to be installed according to the given drawing
and measurements.

Take fuses suitable for your motor.
Adjust also therm, motor protection switch.

Give estimate for material.

CONNECT SUPPLY IN PRESENCE OF YOUR INSTRUCTOR.

Exercise sheet MDTUR CONNECTIDN’ EP23/4.5V8

Na £ S¥I1T 18«10 may

be used in addiiion CONTA{:TDH STAH" DELTA REV Installabon 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
FAN-GETMAN TECHHICAL TRABING PROGRAMME __- GENERAL
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800 MATERIAL:

Motor 3~ JBO V 4/B P
Fuses (complete)
Junction Box

Appliance Connectlen
Dox
4 Control Lamps (complete)

Triple Push Button
Switch
(momentary contact)

3 Automatic Contacters

Therm. Moter Protection
Switches
(Overload Relay)

M N | E ~ 50HZ
Isd/220v

R—

1
| ki

[

7

«-L—'ZM e

Lo

g
W/
1
——tepes— 300
—

1200
1
—_—

Cable
I'ipe
HWire
Clamps
Screws

-
|

FIL
]
\ |
inzjo i
3150 ———-J--—1 b als]

Connectors

=150

o180 ote—280 200 200 —=f Indicate number of wires

in the installation layout

The three-phase double speed motor 380 V is to be connected via
fuses, automatic contactors and therm. motor protection switches.

The control circult consisting of fuse, triple push button switch,
control lamps, automatic contactor coils as well as auxiliary
contacts and therm, motor protection switches has to be installed
as a separate circuit to the power (main) circuit.

All components to ke installed according to the given drawing
and measurements.

Take fuses suitable for your motor,.
Adjust also therm. motor protection switch,
Give estimate for material.

CONNECT SUPFLY IN PRESENCE OF YOUR INSTRUCTOR.

Mo £5.3/ 202122 may MOTOR CONNECTION, EP 2.3/4.5.1/9
be used in addition CONTACTOH MULTI - SPEED Installation 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
PAK-GERMAN TECHHIEAL TRAINING PROGhAMME — GENER.&L
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SERVICING ELECTRICAL MOTORS

DISMANTLING ELECTRICAL MOTORS
REMOVAL OF BALL BEARINGS

INSTALLING OF BEARINGS (2)

REMOVAL OF BUSHES AND SLEEVE BEARINGS
CLEANING OF BALL BEARINGS / TRANSPORTATION
SKIMMING OF ARMATURE

ASSEMBLING OF ELECTRICAL MOTORS

TEST SHEET (MECHANICAL)

TEST SHEET (ELECTRICAL)

CHECK LIST

TYPES OF BEARINGS

TYPES OF LUBRICATION NIPPLES

OIL SEALS

BEARINGS

PARTS OF ELECTRICAL MOTORS

CONSTRUCTION TYPES OF ELECTRICAL MOTORS



SEQUENCE OF OPERATION

1. Place all motor parts in a box !
2. Work very carefully to avoid damage.

J. Place motor on a clean, level and solid surface, e.g. work
bench, concrete floor. Do not open the motor on dirt floor
for dirt and dust will enter the motor and cause damage.

4, Clean the outside to remove all dirt and grease with a dry rag,
cloth, duster or a brush and some petrol or kerosene oil,.
DO NOT USE WATER.

5. Mark the exact position of both the ENDSHIELDS and the MOTOR
FRAME with a sharp centre punch, scriber or a file,
This will help maintain the
true bearing alignment when
reassembling the motor and

prevent mixing up the parts, [ | o "l_._!_]
-1 "“rJ
- | S -

6. Take out carbon BRUSHES, if the motor has any, to avoid
damaging them,

7. Open nuts or screws with the PROPER SPANNER, or correct size
SCREWDRIVER, DO NOT USE PLIERS.
I1f the screws or nuts are very tight, apply light hammer blows
and soften with petrol or kerosene. :
ATTENTION: If the nuts or screws are firmly rusted the stud
Is Tikely to be twisted off.

8. Open ENDSHIELD on shaft extension side
first. On the opposite side very often
the motor lead wires are attached or the E ]
centrifugal switch is mounted. Be care- }

ful not to tear off the wires from the
motor windings or damage the centrifugal
awitch.

9. Clean inside of the motor carefully with
compressed air, rags etc. or a small paint brush with some
petrol or kerosene oil., DO NOT USE WATER and do not use too
much cleaning fluid directly on the windings as it may
damage the insulation.
The use of sharp edged tools, e.g. screwdriver, scraper, knives,
inside the motor is NOT permitted. For scratching use small
pleces of wood or plastic only,

10. Place all parts of the motor in one box. Do not mix parts from

other motors or tools with it,
1f parts are not kept in a box they wlll get lost resulting in

an irrepairable motor.

| S ES—

EP 2.3/4.5.6/1
Serv.E.Motors

DISMANTLING ELECTRIC MOTORS

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
FAR CERMAN TECHNICAL TRAMING PROGRAMME _ GENERAL _




The ballbearing is remowved

from the shaft with a

"puller".

Mote: It is very important
that only the ring which sits
on the shaft is pressed by

the puller.

™o strips of flat iron across

a vice may be used to remove
the bearing. Drive out the

shaft with light hammer blows
using protective pieces such

as wood, copper or aluminium
on the shaft end in order to
prevent damage to the shaft,

Puller for removing ballbearings
from bores,

Careful hammerblows on a piece of
soft material, alu, wood etc,, may
be used to driwve the bhearing out.

Avoid excessive pressure on the

inside ring for it may damage the
bearing.

REMOVAL OF BALL BAERINGS

EP 2.3/4.5.6/2

Serv. E . Motors

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHHICAL TRAINI

PROGRAMME

ELECTRICIAN
GENERAL
i




KEEFP YOUR WORK-BENCH CLEAN-

WRONG RIGHT
PACKAGE SHOULD NOT BE OPENED AND PACKAGE SHOULD BE KEPT CLEAN, AND BEARING
NEW BEARING EXPOSED TO DIRT SHOULD NOT BE REMOVED UNTIL MEEDED.

BEFORE BEING INSTALLED.

KEEF BEARINGS CLEAN
INSTALL BEARING PROPERLY

WRONG
BEARING SHOULD NOT BE DRIVEN ONTOD BEARING SHOULD BE LIGHTLY TAFPED ONTD
SHAFT BY BLOWS ON OUTER CASE SHAFT BY BLOWS ON TUBE WHICH FITS AGAINST
INNER SLEEVE
EP 2.3/4 56/3

INSTALLING OF BEARINGS Serv. E Motors

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
PAr-GERMAN TECHMICAL TRAINING PROGRAMME - GENERAL- |
iial




Do _NOT

LAY, TO CLEAN
NEW HBEARINGS

WRONG RIGHT
THE O ON NEW BEARINGS MUST NOT THE NEW BEARINGS SHOULD BE FITTED IMMEDIA=
BE REMOVED. TELY AFTER ITS REMOVAL FROM THE PACKAGE.

RIGHT
COVER-PLATES PROPERLY INSTALLED, PREVENTING

THE ENTRANCE OF DIRT.

WRONG
LODSE COVER-PLATES PERMIT DIRT TO

ENTER HOUSINGS, CAUSING RAFID

BEARING FAILURE. PROTECT OPERATING BEARINGS
EP 23/65.614
INSTALL!NG OF BEARINGS S € Nolrs

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELEClTFllCiN‘II
PAR-GERMAN TECHNICAL TRAINING PROGRAMME _ GENERAL
&
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Bushes are usually removed with a
press and a suitable pressing
tool,the same size as the hushes.

GUIDE or PILOT

The pressing force

&

can be applied with

a press or hammer

blows.
PRESSING TOOL

To press in and out bushes place
endshields on firm support to
avoid cracking or damage.

MOUNTING OF SLEEVE BEARINGS
ought to be done with a pressing
motion of a correct size

pressing tool only. If no press
is avallahle a vice can be used
illso.

For highest accuracy, especially
for thin walled bearings, the
bearing blank is first pressed
into the endshields and then’
. bored and reamed toc size.

Check the right position of the lubricating
hole. If necessary drill the hole after
assembling the bearing.

REMOVAL OF BUSHES
AND SLEEVE BEARINGS

EP 2.3/4,56/5

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
7% GERMAN TECHNICAL TRAINING PROGRAMME “ I |GENERAL
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Cleaning a ball bearing

T

‘-..:‘..-'

Dry with a clean
cloth.

Clﬁan with brush and
kerosene or petrol.

Check 1f
clean.

Dry with com-

Apply pro-
3 pressed alr.

tective owil
film and
wrap in
clean cloth
or paper
till further
use.

(not applicable for new bearings)

Rinse with fresh
petrol or kerosene.

Transportation of heavy motors (lifting)

Attention: Prevent &ccidents,

Always secure load. Do not stand under lifted load,

CLEANING OF BALL BEARINGS
TRANSPORTATION

EP 2.3/4 5616

Serv.El Motors

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK GERMAM TECHNICAL TRAINING PROGRAMME _

_ﬁ
ELECTRICIAN
GENERAL 5




1) MOUNT ROTOR NBETUHEEH CENTRES
(D shaft w.centre hnle
@ dead centre
(3) lathe éog

@ lubricant

2) CHECK TRUENESS WITH DIAL
INDICATOR

®

3) CARETULLY TUPN LIGHT CUT

@ T =318 e e 15 tpmin

o =1t mlaein 185 ! min

Vo =203 - 05 mingRev  TO- LD
VY =0rs .;._a.j"-n-f‘Fe-.r B 'C\Gl""f

1) SMODTHEN  WiTH  EMFR] SHEET
REMOVE ANt BURRS

@ smooth file

erery cloth

5) MICA INSULATION MUST BE BE=-

LOW THE SURFACE OF THE COM-
MUTATOR.
REMOVE THE THSULATING MATE-
RIAL BETWEEN THE SEGMENTS
WITH A SPEC, IACKSAW BLADE st
OF THE SAME THICKNESS | #

hacksaw hlade ’}/ o=
® mind the windinal "

6) TO SEAT TIHE CARBOHNARUSH PROPERLY
O THE COMMUTATOR DRAW AN TMERY-

SHEET BETVEEN BRUSH AND L ;
COMMUTATOR | @ N

@ emery cloth
@ undercut mica

EP 2.3/4,56/7
SKIMMING OF ARMATURE e El Motors |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN

Faw cErman 1ECincaL trannG prooravve N GENERAL
b 4
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in fgeneral the assemhlineg of an ,r:—'rnﬁtor is in the reversed

order of the disassemblinc seruence.

NOTE :

Make sure that every npart of the motor is

clean and in good workino order.

Fit the centrifugal switch carefully, if anyv.

Do not damage any motor windings,

Apoly grease to ballbearings only immediately

before final assemblinn.

The recess on the frame and the shoulder on
the endshields MUST be clean and free from

any deposit.

ENDSHIELD +

SHOULDER

Dirt will cause
misalignment.

Tighten holts or nuts
crosswise.

lise wooden hammer to tan endshields
with light hammer hlows while turning :
the shaft to obtain maximum alignment. 3

-

SN

W,

N

o

2

_ RECESS

ASSEMBLING OF ELECTRIC MOTORS

EP 2 3/4.56/8
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OUALTTY  CONTROL

ALl

1
2)
3)
4

5)

6)
7
8)

2)
10)

serviced and renaired motors
thoroughlv both mrchanicallvy and electrically,

Checklist: (mechaniecal)

Moise

End play

Rotor runnino free
Nearing fits

Lubrieation, nreasa
nipples, oil sunnlv

Tennerature bearinas
Temparature motor I[rape

Condition of shaft, kay’
way, pulley, bearing seals

Bolts, nuts tichtened

Test run 30 min.

Final remarks:

Are tn ke checgked

corract

00 dooooood

MILY MOTORS IH PERFECT CONDITTON ARE TO BE RELREAGED !

tight lansae
too low toc hi
(amnll) (i)

=
b |
-~
-
—

(tnusal

g0 O
U0 [

000 0000
00 0000

=

gh

ile)

Signature/ Date

EP2.3/4.56/9

TEST SHEET (MECHANICAL) Serv.EL.Mo

tors
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T— —

UULALITY  COMNTROL

All serviced and renaired motors are to he checked
thoroughlv both mechanically and electrically.

OHLY MOTORS IMN PRERFECT CONDITION ARE TO BE RELEAZED |

WA NUFAL TURE &

MOT R KN#H Ty P
YEAR OF CONS! 5757 OF FROTECTION

Type of motnr: A.C. N.C. single phase polyphase

Checklist {electrical)

1) Fill in above type plate:

2) Measure and chock: Valtage:

<

=

Current

Resistancn:

RFevolution: nes

Insulation:

b good too low too high
3) Temperature: ] s ]
4) MNoise: [:] D
5) Power output: l | | | | [ l
6) Testrun 30 min,: I: ]__'1 I_‘]

Remarks:

Sign iure / Date

EP2.3/4. 5610
TEST SHEET(ELECTRICAL) Ll L
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|FauLTs 1N AN ELECTRIC _MOTOR

]

1 electrical

r__mechanicnl __r

"Fan hlades
touching housing

.-{srrnwn are loose

— hearings arewrm |

rotor touches
stator

not in line

endshields eracke

| noisy |

bearings are
worn out

-—l wrongly assemb 1udl

keyway or pulley
worn out

blocked with dust

or dire

earings are worn
out, too much
friction, jammed

motor hlocked,

does not start
or run freely

grease or oil har-
dened, bearing and
shaft corroded

=

nverload !

shaft bent, end-
shields not in lina

.—I shaft ent

normal wear

]

no nil or grease

dust ordrt en-
tered the bearing

wrong transporta-
tinn, rough hand-

hot,

smells

rotor.-touches
stator

bearing tight,
lack oF oil or
grease

belt slips, koo tluhrj

ling,
non professional
repalr

CHECKLIST

EP 2.3/ 561

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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sleeve bearings or bushes

ol holey
plain bush
.1|
T B R
double shoulder bush wiih plowm bush with spirel o0l
sitaight oil gioave greave

SLEEVE HEARINGS or BUSHES are turned from brass, jun netal

bronze or special bearing metals. Sleeve bearing motors
are usually oil lubricated and are generally used
in horizontal rn=sition.

"OIL LES2"™ Lushes are considered as permanently lubricated.
In this arrangement the shaft passes through a
sintered (powdered metal which is press=d and baked
In an oven) bushing which has been impregnated with oil,.
Mo lubrication is needed. Used in fans cto,

BALL BEARINGS are manufactured

from special

precisely machined and ultra
preclsely ground. The balls
and the actual running faces
are highly polished.

SEALED BEARINGS contailn

bl'-_' Dpﬂnﬂ\i -

ball bearing

steel and are

lifetime lubrication and shoculd not

ELECTRIC.MOTORS L ERE Bt
IYPES OF BEARINGS Serv E! Molurs
BEVEIOPMENT CELL FOR SKILLED LABOUR TRAINING & LECTRITIAN
% Ty PAK GERWAN TECHNICAL TRAINING FROGEAMME _ ,-:E FHA




LUBRICATICH OF ELECTRIC MOTORS
Movina parts need to be lubricated to reducne friction which
anses heat.

Heat may spoll the learing.

pPaarings in electric rntors need a constant supply of clean oil
or grease. The luhricant is supplied throuah specially designed
nil supply hrnles commenly fitted with the following oll or grease

nipples:

Frim A Form B Farm-C
ball=-valve gr=ase nipples
To ha served with a grease cun onlv.

NOTE: clean nipples carefully before lubricating.

il ninple

stauffaer type
greasac cun

ADJUSTING SCREW J8

i
- ',.'_‘;LE
P
5%"# 8
g_-‘\f.ﬂ'.ﬂ-f- !
&3

Wl

QiL cur

conTROL N1
WINDOW

caam AT

oiL DEPOT

wick cller

wick oiler
{(lubricater)

-:lght fead

luhricator

(lubricator)

TYPES OF LUBRICATION NIPPLES '

EP2.3/14.56M13
ServEl.Motors
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NON CONTACTING OIL SEAL |

CONVEYOR SPIRAL

g T

CONTACTING OIL SEAL

LABYRINTH BOX

FELT RING SEAL

J

OIL

THROWER

ELASTIC OIL SEAL

g W 7

5t

RETAINING RING

| RuBBER

ol

SEALED BALL BEARING

:g,f_ﬂl 3

PRIN

i

L

I
Iy

HIk

==TMPELLER

WATER PUMP SEAL

ELECTRIC MO
OIL SEALS

TORS

EP2.3/456/14
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THE VARIOUS TYPES

OF CONSTRUCTION

ARE DISTINGUISHED BY SYMBOLS, LETTER AND NUMBER,

- CLASS
A B c D v
_E._ '_B_ 4 e 9 T S|
L i | | &
MACHIME WATHOUT HORITONTAL=- SHAFT AS “B" BUT HOMZIOMTAL - SHAFT YERTICAL- SHAFT
SHAFT, FRAME WITH MACHINES WITH ADDITIONAL WITH MACHINES WITH MACHINES WITH
LEGS ENDSHELD - BEARINGS | PEDESTAL - BEARINGS PEDESTAL- BEARINGS, | GUIDE & RADIAL BEAR.
EXAMPLES OF THE MOS! IMPORTENT MOTOR FORMS
B3 BS BS B10 B1l g
3 ; J
PR ET %: vi2 V13
= . h
V9 Y10
B Vid
I "}
tZ
Yia Viz
]
[|| V19 I V16
' ]

EXAMPLE
B3

MOTOR WITH 2 ENDSHIELD BEARINGS,

FRAME WITH LEGS FREE SHAFT END

FREE SHAFT END

SUITABLE FOR THE ATTACHMENT OF A PULLEY, PINION OR COUPLING. MOUNTING ON FOUNDATHON, ETC.

CONSTRUCTION TYPES
OF ELECTRICAL MACHINES

EP 2.3/4.5617

Serv, E Motors
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Y _ll'
==\ 1
Ji
#

SPOOL-PARTS 3 PAPER INSULATION

e e

B | =

4 SPOOL ASSEMBLY 5

WINDINGS 6 CONNECTIONS

=i

OM DEMAND OMLY

= — — -

TE—

& un .

-————  ————

.I .'

il *i7,

L
1)
1)
&)
5)
6)

7

LEGS/ TERMINALS

The course Repair of Windings should actually consist of motor
and translormer repairs as the need may arise lor the Training
Cenire. In cawe no such work (s availabie timely, the trangformaer
shown on this layout is fo be made. The foliowing main skius
arg trained in this sxercise

praparing spool body out of laminated paper

cutting Iinsulation paper foar differant layers

winding coils, lappsd and with different wire diameters
packing of iron core

fizing and connecling terminal plate

testing insulation and funclion

Parallel to the practical work all necessary informations {Incl,
calculalions ) are given in the theory (essons.

EP 21/4.5 5/

L AYOUT

Repair of Winding
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' EP2.3/4.551
SCALE 1:1 TRANSFORMER-ASSEMBLY Repair of Winding
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Iﬁ?&“&%éﬂﬂ; stated
— 5y ———] —=] 120 f=—
PAIS—---—— ' w VS + 0
35— = | | ‘-* ‘ ‘
S | I -
f—22- -1 ' l 1
20— | g
16 | - 4]0 e
et i \ ol s 13
S T T = |
s 3 | !
? i RS
900 s8¢ 4 =2 axn
_t'_....'._""'_: - o L
] l P—ﬁ —-Q o —" __f H‘II' .]l._ .T.. '
| |
.:l’. g Drill all holes 3Imm diameter
e Part 1 1.5 DIN 40605 Hp 2061,6
' l Part 12,13,16 1 DIN 40605 Hp 20616
! or equivalent
|
£, T . ‘mh
— ~30 - e ! R
11 3 | :
- -54 -— |- L5
12 0 e 14
s 1 1 F'I—T
& = T
L g Ve o L
1 L §
i it
A2 e — 4] ——
SRR . T
SCALE 11 TRANSFORMERSPOOL PARTS |- 22352

Repair of Winding
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Tolgrance *

0.2

unless olherwise staled

CUTTED/FEATHERED »

15 Sy
(= ]
=F
[
|

W
il I
CUTTED/FEATHERED ___{
e —— P s e -
CUTTED/FEATHERED
Gopnidabiid btttk i
CUT ED/FEATHERED LN |
A d =k Y
.L
I
B _ £30 —
PART 16 MEASUREMENT "A = 330 MATERIAL: Bd 0,06 DIN 40622 Lp
17 ‘A = 350 or EQUIVALENT
EP 2 3/ 55/3
SCALE 1

TRANSFORMER PAPER INSULATIONS

Repair of Winding
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14

18

e — i —— — .

PART 13 FAFER WHITE

80 gr 'm’ B6 DIN 827
OR EQUIVALENT

SCALE 1:1 TRANSFORMER SPOOL ASSEMBLY

EP 2.314.5 5& ;i

Repair of Winding
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I A L S e e — @
bi
b3
g - _......_{__-..._
bl ———ANANA
,:/N
fz\/\,-" Ans
Fiag S -
M-"J
be H-——W
— e e | 2xP DOE 017}
SwW = ‘s
————— ] FyLPOOS  (17)
TAAAAAYA AVAVAYAYAVAS a?
i, oy AMfter seve-
s 06) cal layer
3l ————AAANAAAANNAA
i e et 2xLP 006 (15)
Mark the winding-tappings al a2
and ends properly
Prim.
(diff colours, numbers efc) 220 ¥

soldering tab

= - —| sw

b1 b2 b3 b4 BS b6
(4] &Y. E3Y 10V 12BY 24Y Sec.

EF23k.55/5

TRANSFORMER WINDINGS : : e
Hepair of Winding
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(Al

CONNECTIONS (TAPPINGS & ENDS)
ARE TO BE DOUBLED ANI
SUFFICIENT IN LENGTH,

F-—.--_._______JL-O H_o
B - 5 o ©

B

0
@2 ®
— . : -

b

TRANSFORMER CONNECTIONS

EP 2 3/.5 5/6

Repair of Winding
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00

folerance
uniess alherwse shaled

O\ | Vol | 4
53 " @
=] =i '
f -
| — - ?ﬂ -—
Tnickness 1.5
. | or SWG~o1b
=+ T i 1. '
: (D m -
CP-—F[L*’ | =l A
——————— 35 — 4—{ !
. 55 —
ON DEMAND OMLY
a a - = — — -
g - 114 8
7 | T
kae e * ~
d') II_L:::::z::::':::ﬂ.rQ_;-+- p- 1
imm thick — 225 —ll ! -ﬂ--*-ﬁ.l 1 H
SAMPLE ,IF NOT READY-MADE AVAILABLE .SIZE OF
SLOTS DEPENDENT ON MATERIAL AVAILABLE . SOLDERING TAB
- 15 — O — = - ﬁ
8a Q) ﬂ
ga — — B — ———— -—I l F'
| i =i
® BT 3 e
Tmm thick —=iSire] t ,._T:"'_h
o ‘;"‘— = ]
Ho OF NOMINATIOMN a b £
LONG TERMINAL PLATF Be | 70 J3e 4 Q
SHOAT TEAMINAL PLATE 10 | 56 [1adk
EP2 3 5517
SCALE 1 TRANSFORMER LEGS & TERMINALS :

| Repair of Winding
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