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Total Period:- 45 Examination:- 4 Hours
No. of Period:- 3 P/W Exam:- 25 Marks
Sessional:- 25 Marks

Performable Experiment:-

Study of different parts of D.C .Machine.

Run a D.C. Shunt Generator and measure the no load voltage.
Connect and run D.C. motor of different types.

Study of 3-Point and 4-Point starter.

Study of D.C. Series motor starter.

Study & Speed control of D.C. Shunt motor.(Field and Armature Voltage
control method.)

7. Study of 3-Phase Alternator.

8. Study of 3-Phase Induction motor.

9. Study of Star-Delta starter.

10.Identify the terminals of a transformer.

11.Determine Voltage regulation of a transformer by direct loading.
12.Connect switch board using Cut out, Switches, Plugs, Holder and
two way switch.
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MACHINE SPECIFICATI ON:

Type: Volt: Amp: Wound:

O/P: : Speed: Number: Rating;

THEOR\ = A D.C. machine that converts mechanical power to electrical power
1s called a D.C. generator. Its principle  is given by Faraday’s law of

elcl:ctromagnetic induction and direction of motion is given by Fleming’s right hand
rule.

DIFFERENT PARTS OF D.C. GENERATOR

_ A D.C. Generator consists of the following essential parts for its operation and
satisfactory performance.

(i) - Armature (ii) Main field poles
(1) Commutating poles or interpoles (v) Commutator
(1v) Yoke (vit) Brush holders
(v1) Brushes (ix) Bearing
(vi)Brush lead (xi) Shaft

(x) Cooling fan (xiii) Bed plate

(xi1) Eye bolt (xv) Coupling

(x1v) Terminal box (xvii) Enclosure

(xvi) Name plate

i. Armature: 1t is of cylindrical shape rotating between the stationary magnetic
poles and consists of slots, teeth, core and winding in the slots. The rotating
armature 1s subjected to alternating flux, which gives rise to eddy current and
hysteresis loss in the armature core and teeth. Hence to reduce eddy current
losses it is built up of 0.4 to 0.5 mm dynamo sheet steel laminations, insulated
from each other by a thin layer of varish. Armature windings of D.C. machine
is responsible for generation of induced e.m.f. Simple lap and wave winding
are commonly used for the armature of D.C. machine. Armature coils are
properly hold in slots against the centrifugal force by wooden or fibre wedge
inserted in the upper portion of the slot. Slots used in d.c. generator are of
rectangular shape.

ii. Main poles: 1t is the stationary part of the generator, consisting of pole body,
pole shoe and field windings (Series or shunt). These are made up of sheet
steel laminations of 1.0 to 1.2 mm thickness. The pole body and pole shoe are
normally parts of the same lamination. The pole shoes support the field coils
placed on the pole body and also spread the total flux over'a greater area, there
by reducing the air gap reluctance and giving the desired flux distribution to
limit saturation in the teeth of the armature. Flux produced by the main pole is
of constant nature and as such there are no iron losses in the pole body. The
main poles are secured to the yoke by means of bolts.

iii. Commutating poles or Inter poles: There are arranged mid way between the
main poles with inter pole winding on them, in order to improve commutation
under loaded condition of the machine. Thus these poles ensure spark-less
operation of the brushes at the commutator. These are made up of wrought iron
or mild steel and are bolted to the yoke.

iv. Yoke: The outer fame of the machine is known as yoke. It is made up of cast
steel or forged steel. It serves as mechanical support for the entire assembly of
;rhe machine. It gives the magnetic path for flux and hence known as magnetic

ame.
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v. Commutator: The function of commutator is to collect the current from
- amature. It is built up of a number of wedge shaped segments of high
conductivity, hard drawn copper, assembled over a steel cylinder and insulated

from each other by mica or micanite of about 0.8mm thickness. The ends of the
armature coils are connected to the commutator, which together with the

brushes rectifies alternating e.m.f. induced in the armature coils and helps in
the collection of current.

vi. Brushes: These are needed to collect the current from the rotating commutator

or to lead the current to it. Normally these are made up of carbon and graphite,

so that while in contact with the commutator, the commutator surface is not
spoiled.

vil. Brush holders: These are used to accommodate the brushes. Where a spring
presses the brushes against the commutator with pressure of 1.5 to 2.0 N/cm?
(0.1 to 0.25 Kg/cm?).

viil.Brush lead: The brush lead is also sometimes known as the pig-tail. It is a
piece of wire connected to the carbon. It is made of a copper conductor and its

purpose i1s to make a connection between the brush and a point outside the

circuit.

(ix)Bearing: 1t is the important part of all types of rotating machines. Their

main function is to support the rotating part and to allow its smooth motion

with minimum friction. It is of two types ball bearing and roller bearing. In
small machines ball bearings are used at both the ends. For medium size
machine roller bearing used at driving end and ball bearing at the non-driving

(commutator end) end . ,

x. Cooling fan: A cooling fan made of cast iron is also fitted on the opposite side
of the commutator shaft. As the armature starts rotating, it also rotates and
gives fresh air for cooling tlie armature.

xi. Shaft: It is made of mild steel and rests on the two bearings provided in the
side covers. The armature and commutator are also fitted on the shaft.

xii. Eye bolt: The eye-bolt is provided with the body generally on the top for lifting
the machine.

xiii.Bed plate: The bed plate is also known as the base of the machine. The
machine is fitted on the foundation and is bolted at the bed plate.

xiv. Terminal box: This is an insulated box which carries the brass nuts and bolts
to which wired from the brushes and field poles are brought out for connection
with the external circuit.

xv. Coupling :- 1t is the mechanical connection between the shaft of the generator
and that of the prime mover which drives the generator. . _

xvi.Name plate :- It is the most essential part of the machine which gives \t;,‘e
rating of the machine. Like make, volt, amp, wound. r.p.m., HP., KW,
output. etc. .

xvii.Enclosures : It protects the machine from external agencies.

CONCLUSION :- From the above experiment we get brief kr.lowledge about
the D.C. generator and their parts.

-
~

ouvaiinicu viui udlm



—

T—

f & S T TTRARAGRAAtYPIVES TSNS S AU N o e e

. ok
K
1
: by
W l
s
VS T R R A e 7 |
|
" K . |
ot ” " i AlL ) H
As FLC{.‘E-‘.E lf.lt_(fzq"‘,v.’.‘(l"(':l xl”"t!‘iu
¢ T e . :
D LI YRR
s \ ' CARTCHANRUB . e et

TERMINAL BOXZ ) EYE-HOOK ' o

- ~ g BILIAL LINING

‘" 'MMN POLE £LI0ME SLOY
5 /- MUY 1O/ SPINOLE

-INTER POLE

CeN
pausH .~

BALL BEARING-. ... .. . 8%~

SHAFT ' 4 o
R ﬁ/cmaom BRUSH,

—RISER . o B
‘ o~ ARMATURE™ 0
sy, . JCOOLING: FAN

Ve, ‘-‘i-:."‘-'.‘{‘i‘é‘- NE VR
. '-;""}5,\_,‘”' A ; "
\géaél;“-‘; REAR END _,C.O/E'!_?
} /IR :

Y
'Z-’/ﬂz;/;{]/ﬁf 6,

/‘, s o
(0D EL
| ;"_'7! 4 "t',‘_m.’.‘é;"*(‘;—f"fct

Bruh g el

BEARING
‘COUPLING

BASE PLATE

i) P
L7

COMMUTATOR

.

FIELD COIL=

 ARMATURE CORE

9(.)L‘F_ SHOE.
Fh SR fheng (OF G rTECHIbG
DUFFERENT [FhRTs ©F “2.C. MACHINE

ouvailiicu vwiuil uvdm



$FOLE €0ILS

LOLECOILS

.A.";"“u : )
Air Holes

MQ& EBBE 8 ELOTS i Hofes, 3, 72: % 51 @70 FEETHE ©

e g

EBoAT (IPK OF STOTY S TEETH +

alr

oudlllicu will U



feinsabdinls g LR LY

hbakadunh LT TP ON
i L ey el

L SRV b Ayinv ' ,’,'E"_*;?jn
ARy .‘ i 3kn YOF»T“-P.O ‘ R1
Al l}ﬂ,p.l il m EXPERIMENT: To stic

1~p0ml L (T
U
Ammtm U,s REél}Ii ‘

,' 4/-

1y the difforent. parts ahd farictions of

e —— e e '.~'..---——.... ot

fi"l/. ,-/

l 1Yo, " Name of items— :[ypc - Range — ~Quantity ]
‘,7'.4 rl’wm starter P\ R ] '
e pmbnnaﬂon ~ Insulated —_— I
‘ .‘\ *El& W { di IV UL - — - 4 .‘,- = -y a s
L Bui :;;ﬁcrew, drver = -, T i TP e

' HIL HKORY: When a (4, c) motor 1s connected to the supply, heavy cm'rent wﬂI
flowiths puz, llne armature a5, the armature resistance is very low, Moreover thcrcls
“mlmk cam?f m it.at the time of starting. Therefore to reduce this high starting
cuirent, M,lstance ls.qopnected in series to:the. armature at the time of starting | the
metngThis resistance is gradually cut-off as the armature gains speed because the
dr Ulﬂlllrmﬂqvolops back e.m.f. ,and hence: the current falls, Iherefore to start a
(d.¢)urotor \starter. havmg variable resistance is reqmred )86y asing &
CONSTRUCTION :- 1t is also consists of the following pans ( as in case of 3-
peint 5[3}“‘[})»{ VT aandie
()1 Starter a:.ln.pr.v.handlﬂ-*-t,,;-;.f:
(i) - Styds;orstarting resistance
(i), Spiralispring, ;-
(V) Livetenhipgls. - i
(V). No-yplt release coil,, .
(v;) Over load release oo;],___ : £ e
" his starter.is used with shunt and compound motors where much vananons
of .spood ‘18irequired. As compared to three point starter, one important chang‘*ha.s
bean madeci g, No-volt release coil has been taken out of shunt field circuit and
hasbeen connected directly across the line through a limiting resistance in series,
Oné'miotecchange:isithat there is found live terminals L1,1L.2,Z & A respectively
conmedtetitopositive terminal, negative terminal through protectlve res1stance ﬁel 1
tetminaband armatiire tenminals of the motor, * -
WORKING :- When the arm touches stud No.1 then the hne cun'ent dw'des mto
three parts ({)ione part passes through starter resistance Rs., series field andmotor
arniiiture, () the second part passes through the shunt ﬁeld and its field rhedstar
Rlivdnd (i) ithesthird part passes through the No-volt release coil and current
protu,lm;, rresigtance R. ..
214 It'shotld be noted that in'this arrangement any change of current in the shunt
f xéld' ¢ircuit does nob atiall affect the current. passing through the No-volt release
+ cvil'becangethe tivo circuits aré independent of each other. So the electromagnetic
- pull (.xv,rtéd.by theiNo-volt release coil will always be sufficient and will- prevent.
" tle. spiral spring from’ ‘Testoring the starting arm to off position no matter Low the
" field rheostat oﬁ}egulator is adjustcd

CONCLUSION 2l it 3 o 5y -
We study'the four-pomt starter and got a: bnef knowledge about it
© Novoltfelease L:mitmg Resistance - -

L
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motbr” starter.

APPARATUS REQUIRED: . . . e e
StiNo. “Name of fiefts__ Typr. . Range . -Quantity —
1 3-Point starter D.C. = ] ,
2 Combinatiof Insufated = I 3
i plier |
L3 Screty deier e L —

THEORY' When'a (d €:) Mol is comicctcd to the supply, heayj cum:m wdl
flow through tHe drmdtaré as thé armature resistance is very low. Morcovcr thcrc is
no back em.f. in'it at the'time of starting. Therefore to reduoc tfns hlgh stattmg'
current, resistance is conniected in series to the armature af me tlm Lof stdrtmg.,the 3
mutor: This resistasice is gradually cut off as the armature gainis specd because e
armature” dovelops Back exm:f, and: hence the-current falls. Therefore, 6 start a .
(d c) Hotor™, a'sthﬁerhaan variable resistance is requn'ed
CONSTRUCTION OF THREE POINT STARTER .
Three-point! stiter is uséd* for dc.- stiunt ‘motor and consists of the followmg"
parts: :
(i HANDLE-:-Hand operated insulated handle is moved ﬁom ‘OFF’ posmon to 3
‘@Y position ot starting the motor i.e: starting resistarice is gradually cut off and
thussstarting currént is reduced to a low value.’
(INOVOUT RELEASE COIL :- It consists of thin wiré of many tum and i,
confiectéd iryseries with the field winding of the motor. 1t is magneuz"u when the .
current 'ﬂgw‘s‘thrdugh the‘shunt field winding. It’s function is to attract the handle
of the:st¥rée and keep it in'the “ON? position. It protect the motor from %udden ‘
pper failliré or by’ opemng of the field circuit which dcmagnetxscd the starter arm '.
and fallsback'to e “OFF’ pogition by the action of spiral spring *.
(ilifOVER', LOAD RELEASE COIL :- It consists of few turn of thick wire anﬂ; .
is conneétédariserics with the armature. Its function is to demdgnptlzc the no-vo}b '
circifit] sodikit e currenl flowing in the electromagnet mr‘dmg 1s eqLial to, Lhe
arniatiird ctrrant. It protects the motor from over loading couditions. U'nd,m(; '
overloading: griofor drdws and excessive current and the electromagnet gets Q7 q
magitetised #s'a result it attrécts the iron part (tripping plunger), thus skort cxrcmmr -
i eoiVdfhasvolt réleasewhich gets demagnetized and releases the staster arms b
retticn Badk ts: < OFF* position.
(i¥)STUDSOR'STARTING RESISSTANCE '+

White!8tarting the d.c.'motor, the starter arm is shifted into the fixst stw.x
witfehinéludes: the‘complete tesistance of all the steps in the armature circuis, ‘;
thereby’fedlibifg’ the Starfing current to a safe value. When the moto; has gamcn
appx’cc;able‘specd thé $tartér arm'should be moved slowly on to the studs 2,3,4 ete;,
ﬂnuﬂj’ cuttinig: oul All ‘the’ resistance stcps and the iron keeper provided on thq‘

stafter drivi Wil 766t fi nnly agaifist'the iron poles of the holdin clcctroma
valtireledse)s) & gnet (No-

(VJ.SPIRAIJ(S'I‘RING’ - s funictiof is'to restore lhe ‘starter arm, o

e
to Kne T 1
position. 1t Bivés a mcchamcal forcc fo thc starter armh to return back 1t§ r)hogl ::1.”'
positisn; wheti no“Volt Telease br over‘oad reiease coil is demagnetized unrfl 0
suddéilcpower failtire'or: ‘Overlddd™ - f

(VLIVE FERMINALS - - Geiefally three terminals of the startér 1,7 a“n“d by

hrbughtlbu\ wfncli ‘are cohmcfcd rés
pectivily to the’ ¢
field ierniimal ‘dnd’ the drmaturc tcrmmal of thcymotor PUSlhve lm“ lcrmmﬂl Shllﬂ'

COHRCLUSION - Fromi the b
ove expcnment %
3-poititi statter-and'is netessity for starting a d.c; ;gﬁ?ﬁli‘t’o]:mw dDOU[ the
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e ~ DiC. SERIES:MQOTOR: |
ATMIOFTHE EXPERIMENTY To:makerconneetingzand munning:of lc. seri¢s:

mofor,”.
APPARATUSIMA CHINE, REQUIRED:- T
SENob::  Naniéfofitemss Type- ‘Range: Quantity,
1! Dftmycontrollér” me. = TS
2 D/C.Seriéss motor.  DiC. — 1
33 Connecting  wire: SWGE L —— 1
4 Combination Pliér: Insulated: . ——— ... As;penrequired.
5% Screw.diiver: e I
6 Line.testerr _ - ' I

THEORY/ linthie: d'c: series:motor-thie fie]d winding is connected in series with
the armature; The:line current taken by the motor is equal to the-armaturecurrent or-
fieldeurrent;; Iy =1.=1|,
where, I; =Load.current.
' I, = Armature-currenti
.+ L=Fieldicurrent.
The'applied'voltage: isigivernby-
p V=B +[ R+ [R.
Wifere;.  E=Backemf = .
IIR.=Voltage drop in'the armature
and. IR} = voltage drop in tlic series field winding.
_ Atrd’lbad’tle armature-current is low arid hence the speed of motor becomie:
- diftigerotisly High!. Therefore the. d:c. series motor is always started and operated at
lbdd' e¢ndition. The above fdcts, can be observed from the speed-torque
chatacteristics of a d.c. series motor. Drum controller is used for high speed
regulatiotf of d.c.. series: motor.

o |
& |
ﬁ' i
|
Speed
PROCEDURI;

(i) Connect the circuit as per the circuit diagram,
(ify Ensufe that the machine and drum controller should be connected properly &r
fiot.
(iii) Give load to the machifie,
(iv) Switch-on the supply.
(v) With the help of drum controller start the motor.
(yt)S%Wi{]éh-Off thé siipply to stop the miotor, 4
OBSERVATION:- ‘ : duce hi ' b
O At 10 load, the métor produce high torque and a very heavy
PBI}(;AU'H@N }
(13 The ediinettlon should be firoperly tightened
(i) The ifiternal cofinection of panel board should be
s s . A ould b
’ (}ﬂ)fﬁ}e@ start thg motor without load, R
CONCLLSION s o s i e o
D € above expetin e ko Ve eyt 5
d.¢ series motor and it should bo alwﬁ;’s Elftgg v:vft:?ll?\“; about thié connedtions of
. Soarmicu wiul Cam

d properly,



W,

"o ghange the direction of rotation of 1D,C.Series motor . 47
(i) Interchange armature terminals dxrcctlonwﬂlbcmi-blockwwe.(mg;é)
(i) Interchange field terminals direction will beanti-clotkwise, (Fig )
’ ( fi)  Mever interchange the field and armature temunals at thessame time . K
“For starting d.c.series motor Drum controller'ontwo point:wlmr is used, ';

1

. (f((}"ﬂ)._@
) §

IntcrchangmgAnnature
' tcrmmals(Flg a)

®
i_‘ifomT e, A
X :

Interchanging field
terminals(Figb)
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| SPEED CONTROL OF D.C, SHUNT MOTOR BY FLUX OR FIELD |

» CONTROL METHOD
AIM OF THE EXPERIMENT: To control the speed of a d,¢. shunt motor by
flux or field control method, - | |
APPARATUS REQUIRED

SL.No.  Name of items Type Range  Quantity
1 D.C. Shunt motor D.C, ' i
2 3-point starter D.C. e g
3 Ammeter M.C —_— 1
4 Volttneter M.C, _— 1
b Rheostat —_— e 1

“or field regulator b
6 Tachometer —_— | — 1
7 Connecting wires - S.W.G ——  As perreq.
3 Line tester — e 1

THEORY :- The baek e.m.f. for a d.c, motor is given by,
E, = ®PZN/60A

= N=60EA/QPZ .

=  N=KxE,/®, Where K=60A/PZ is a constant.

= NoE/o, =5 N«E/, (v @«]), Where If is ficld current. |
Hence this equation clearly states that, speed of the d.c. motor can be controlled
i#b6ve the normal range of speed by decreasing the flux i.c.by decreasing the current
i1 the fi€ld circuit by including an external resistance in the form of A rheostat as
variablé resistance.
PROCEDURE :
(i) Corittect the d.¢. motor as per the ckt. Diagram
(4) Enédre that the external resistance in the field circuit is minimum.
(iii) Afler ensuring step (1), switch-on the d.c. supply.
(J¥) Keep the applied voltage to the armature constant at its rated value. Vary the
fiela cuitent of the motor by inserting external resistance in the field circuit and
fecord the field current and the corresponding speed of the motor.
(¥) Repéat step (iv) for various values of field current, till the speed of thé motor
i about 1.4 times the rated speed of the motor.
(1) Switch-off the main supply to stop the motor.
(¥ii)Plot the grapli of field current (I, ) Vs change in speed of motor(N).
TABULATION: _ i — L
81 No. | Field current Speed(N) | Armature voltage(V) ‘[

(1) in Amp. in RPM in Volt,

— o o]

PRECAUTIONI
(7} Right terminalg should be properly connected-according to circuit diggtani,
(i) Puise wire of proper curfent capacity to be used.
(v} Do not inerease the s peed of motor beyond 1.4 times the rated speed, othervisé
mhechanical stresses will be high, which may damage the motor,
() Feld eurrent shiould nét be decreased to a very low value:
CONELUSION: Froni the above eéxperiment it was found that the shiiif #ofor
;i]}:‘«&r'r%t;s«'its‘ speed by varying the field flux. So satistyifig the warking fosmiula, )
& |/,

ouvareu vwith Cam



3-Point Starter

L 28 Yy
S8
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SPI‘JICI';) .(,:(?N’l'l{()ll OF D.C. SHUNT MOTOR BY ARMATURE
RESITANCE OR RHEOSTATIC CONTROL METHOD

AIM OF THE EXPERIMENT: To control the speed of d.c. shunt motot by
armature resistance control method.
APPARATUS REQUIRED: |

SENe. Name of itemsg Type “Range ' Quantity

I D.C. Shunt metor  © D.C. 1

2 - 3-point starter D.C. —_ 1

3 Armmeter M.C —— 1

4 Volmeter MC. —_— 1

5 Rleostat —— S ]

arr field repulatior

6 Tachiometer —_— —— 1

7 Conneeting: wires. S.W.G ~—="As per 1eq.

& [Line:tester 1

THEORY - The back e.m:fi of a d.c. machine ig given by
L, = aPZN/60A ,
= N" 60 E A/WPZ.
— N=Kxlz: /m Where K=60A/PZ isa constant,

=

= Nilee (VA R )/, Where E=V-IR,
=M (MLLR ) (Keeping fi eld current constant}’
=NH o V-h(ﬂ!{ +R), (‘R is the external resistance in armature)
Hénoo:this is clearly states that'speed of the d.c. motor can be controlled beiow

temormatirange of speed by varying the resistance-in the” armature circuit mcluded

irrthe f(ff'mzoﬂdirﬁcostdtds avariable, . . Wi,

PROCIDURE
(1) Conmeet the: d,c maotorias per’circuit diagram,
({5) Himduire thiat thiviexaérnal resistance in the armature circuit is maximum!

(11l /‘(ﬂcrz‘emunmg t@-(h), switch-on the d.c. supply, a8°a’‘result motor “will sttt
runniggat alow speed)

(ivy. mepmg(thwmlh\mrent to'thé shunt field constant, vary the vo{tage apphecf!toﬁ
thcafamature bywdrying the external resistance in the afthafuré circuit. -

(V) Récordtie:-apphicd voltage and thé’corresponding speed.

(vi) Repoatrstepi(iv) forvarious” values of applied: voltage to “the’ armature it the®
ratedveltipBrof tho motoés.-and récord the “corresponding speed. -

(vii)f Bwitdh-off thl supply/ to'stop'the motor.
(viii) PIdvthibgpaphtof annattiretvdltagé(\/ J Vs speed of the motor(N)/

o . TABULATION . . ooircn
SHINW. ‘ Armumrc vmt.!gc ' Speedof mbfor F ield currnhf(l,)‘ {
| - (Vyitivaldss  (DRPMY | linanipl !
| | T |
il 0
e e o e etmd 7 o o soms = |t e e e areied

CORCLUBIONA U376 Cotiotdde ke tié specd it be eohtrolied beld Fda
speedhyusihif rutiaid restalaed cortrol histod - :
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D:CSHUNT MOTOR

ARBOR THE-EXPERIMENT: To- sty connesting and-funming of:8 d.e..
shunt métor. - |
APPARATUS/MACHINE‘REQUIRED:-:- ’
SINoi; Nameofitems: Type:  Ramge.  Quanfify:

1: 3-Point Starter;.  DIC- i 8

24 D,CShunt.motor : DiC:’ . ~ - 11
33 Conngcting =wire:: SWG ——— Asperrequirement -
4 = Combination Pliér:Insulatedr. ——— 11
53 Screw driver - — -~ 1.
¢ Line-tester - 1:

THEORY: A d.c. achine that convertsrelectricalpower into mechanical gwer is

knoivh s d.c. motor. It lis basically- works -on the:principle that-when:a current

carT¥ing conductor is 'pl‘_a:ce‘d in a magnetic-fleld, a force acts on the current carry. m_g ;
coRidiétér as a result the current:carrying conductor starts rotating in a direction
depeidifig upon. the-diréetion of current and the field as ‘given by Fleming’s left

hdfdhlt;: 4

Theback-e.muf for.d.¢-motorids;

E,=(PN®/60)x (Z/A) )
_or E= VIR (LR, = Armature drop) -

where,©.  ®= Flux-per-pole in wb:"

Z = No.-of armature conductor:
N = Spéed of metor in r.p.m. -
P .= No. of-poles

A =No.of parallel-paths.

PROCKBURE:

(19 Confheet the circuit as per thecircuit diagram:

(2) Ensuting thatthe three line terminals of the 3-point starter, L,Z and A am;'_ﬁr:()p"eﬂyﬁé.‘
chificeted fo the positive line terminal, shunt field terminal and th@rmature’
terminal of theimotor respectively or not. -

(3)'Switch & on the supply:; A

(4) Slowly move the starter.arm of handle on the first stud, which- rediices the

starting eurrent. .
(5)As theé motor gain'apprec
orl thestuds;2,3;4:étc..

*(6) Motor shouild run initsrated speed

(7} S@_ifc’fxf'loff “thé supply:to'step the motor. .
OBSERVATION :- Motor will runi at constant speed:
PRECAUTION::. . |
(i) Do’idtpive diréct supply-to the machine because initially the batk emf is zero,”
which’causes. an extremely large current through the armature “winding' anid: *
- damaggit. SR
(if¥The ‘startingicuirent-drawn by the motoris limifed to'a safe value'by. using @
starfer,:
(iii)Conneotion'should be- propérly tightened.
(iy}L_I.s;'(%..Hr;gpér‘-ra_ted Wm:s de;gqndi:r'ig-upbn the full load current of the motor; -
(V) ~Fxgjq- circuit gl.]o'u‘ld neyqr‘be ‘dlscdnnécfed>p'r- never be lovse ‘connected whilg""
the armature-is connected across the supply or else the motor: maj Attain
_dangerously high speed.-:.
ff% Tcstiiilggor E;(()]m above (‘:x;perunent-weg('lt knowledge about the conhection -
e 1ot wc-obtam that after starting the motoris'6f coristant speed
assuming that the supply voltageé is constant,

iable speed the starter arm should be moved slowly .

SUdAlilicu vvil
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“NB. e
{{To*change the direction of rotation 0f D.C:Shunt motor S
12(i) . Interchange armature terminals directienwill.be.anti-cléckwis_e;@ga) g
“2(ii) zlnterchange field terminals direction will be anti-<clockwise {Fig.h) §
{3(iii) Never-interchange:the field and-armature terminals at the same tige.

. 3-Point Starter
1L.Z2A ) "

S0 —

"_Intqrch’tiljgingﬁhe.h@nﬁﬁﬁét_&iiﬁﬁih e
vye oty EIR) e 0

$ 44 K
2XRith

i 51 .-F-:l {5 : g
Intéichanging thEfidid ferminals -

j 'rafmch Iy

b i % i 5 T LT
% "'hmiﬁ i1 1 4 -
o 'lBD g bl e
i W it G S P RORR T 977 | RIPIRSER)
! Wl e PRI P 2% PP A FRN s
;
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AIM. LOF‘J?{E:LAPERIMEJNT o studywconneetmg and; srunaing of a,d.c..

compoundumbtors.::
APPARA’RUSMACHINE REQUIRLD —
S1/No. . Name of items: 'Iype». Ran,"f.':é; Uuanﬁfﬁ;:-_:i
1+ 3o 4-PdmtStarlm;T bpe . T T—- TR
(2. - D.C.Compound motor 1 D.G...c 1 ¢ l
137~ Connecting wire. SWG, ————As persequittment ...
.4 Combination plier.' Insulated ~'—— Ly !
S ‘Screw driver 1 |
'6__ & Linctester & e

THEORY:Compound motors:are a combination of series and shuntimotor, Ithas,

two'field wihdings, one is seri¢s field winding and is connected «in series with the .
armature’ winding which'is-made of thick wire of few turns. Second winding is i
shuntfield winding and connected in parallel with the armature-and is made of thin’ .,
wire'of many turns. The series ficld winding is wound above the shunt field winding.
is wound above the shunt field winding on the same “pole shoe, In this motor the .. .
majotaportion of the flux is produced by shunt field winding. It is of two types »
Cormriulitive compound and (ii) Differential compound motor. When series: field
aids'tHg shunt field motor is:said to be commulative compound and on the other .
harld it 3eties field opboscs the shunt field issaid to be differential compound,as :

showitititrig, (3) &' fig.(b)

T

Differentialicompoimd
motor(Fig'b). )

Longﬁéﬁuﬁl‘tdmpbuhd ‘motor

PROCEDU m**
(i) Gofncetctlie eircuitas per-the circuit'diagram, +
(i) Ensun® that tHe livé terminalsbf 3-pomt or 4-point starter is prqperly

conneéted td the. machitie:or not;

(111)Swnch-on thé supply.
(iv)'Fhe tatteriarm or handle! isslow]y moved .from 'stud No. 1.to studNa: 2 3 4

ete: rcspecﬁVeJy, )

(v) Métor should'run ih its rated snegd.

Cumniulative compound .-
‘motor(Fig.a)

ouvarnicu wiur Cam
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t(vi)Switch-pfT the, supply t0;stop’ thesmotor.. ‘
OBSLRVA’I ION- It is observed:that:it:has -good s'(arimgftorqug ianduiy ¢

' where high torque and: constant speed is required. |

i . PRECAUTION: ‘ ;;_-
(i) Right terminals should be, properly: connccted according to mm‘ldiagrm by _;!;

- (i1) Fuse wire of: proper current; capacity to e used. o3

. (iii) Other common precaution for the: electncal lahoratory shouida alao &my

.. observed.’

. (CONCLUSION : The motor, was running, smoothly‘as tha rating’ bfmmm

' *N.B.
- To change the direction of rotation .of D.C.Compound: motor. Y
(n) Interchange anmature termmals dn'ection will be anu-clcckwmeawmm i
5 (Fig. 1) =

(u)lqtcrchangc field terminals direction will be anu-clockv'nseas »smw:{im(&g 117
- (iii)Never. interchange the field and armature termmals at the MHme

¢ Interchangirig feld termingli(Fig i)
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STUDY OF STAR-DELTA (Y-\) STARTER

.‘\l;\i ()F l‘ < N\ 3 ¥ )
(\ A) s L\r}i]ﬁq L\\PE-RI”.E.\”I To Sfl!d}‘ the different pans of star-delta
=) starter and their operanon with the help of 3-@ squirrel cage induct‘[
S g 10N

Motor .
R, T | I~y T4 ~ -
_ \}:\l -\R:‘\"ll_ SMACHINE REQUIRED:
i, SLNe. | Name of items Type | Range Quantity
i | = ' - -
; 1 Star-delta starter AC _—
= Combination plier Insulated | ——
! 3 Screw dnver -_
.! + 3-@ squurrel cage
Induction motor A.C ——me 1
'S & N N QW
B .‘ - - - v } 4 Y
| Connecting wire SWG —— | Asperreq.
o Line tester e 1

THEO.RY :- Star-delta starter can be used .provided the starter winding of the
motor is designad for delta connection during 1ts normal operation This starter
starts the motor first in *“STAR™ condition and when the motor gains about 75%
to “DELTA™ by moving the handle quickly 1n
otor in star connection during starting the applied

voltage to each phase of the winding is reduced to 173 or 38% of the line voltage
in delta connection .Thus the starting line current in star is only one third that n

spead .the connection is changed
run position. By connecting the m

delta .
I per phase = (1/~3) 1« — (1)
Where I = Starting current per phase if the motor is started 1n star.
[.. = Starung current per phase if the motor 1s started in delta.
is equal to phase current S0 l/phase =1s/line

In star connection line current
urrent is equal to V3 times of phase current.

But in delta connection line ¢
phase =(1 3l line.
alues in equation (1)

3) (1/V3)] line=(1/3)I line
e current is 3 times more if the motor is started

Hence I«
Putting the above
we have I line =(I/N
Hence we found that lin

without starter.
The torque In «GTAR" connection is also decreased and is only one third that in
delta .Hence the Star-Delta starter can be used only with motors where the load
han about 30% of the rated torque.

torque at the moment of starting 1s not more t
This starter is used for motor having outpul from 5 H.P. to 153 H.P.

ing essential parts.
DOUBLE THROW-SW
ar to delta . when the motor

ITCH :- It is generally used to

It consist of the follow
gains about

a) A FOUR POLE
change over the connection from st
759% speed.

SE COIL :- It safe guard the motor against sudden

by NO-VOLT RELEA
failure of supply by releasing the handle of the starter .

ouvaitinicu viui vall



g .- It protects the motor against over currept
> AD RELEASE COIL Mot i mo
c) l())ev;;][; :Jh?setting of current . Normally current setting 1s adjusted at 110% of '5'4
tl yratcd full load current, till which the over load release of the starter wil] not .

1e eyond 110%, the over load device wijj

b

rate. At any value of current ve
gggmtc and release the handle of the starter by_de-rpagnetlzmg the no-volt ¢coj|.

d) STOP-PUSH BUTTON SWITCH :-This switch is used to stop the motor.

OPERATION: . y

When the handle operated in “STAR” position the ends Az, B; and C; of the
motor become short circuited and Ay, By and C; get the supply .The motor
becomes in star and gets 1/ V3 times or 58% of the full voltage by which the motor
take 1/3 current of that which the motor takes by starting directly in delta giving'
full voltage. After taking 75% speed the handle 1s moved to delta .In this position
the ends CjAz, A;B; and B;C; are short-circuited and each joint gets supply which
connects the supply in delta .Now the motor is on full speed and the back e.m f, js
full . The motor is taking full current thereby giving the full torque .

PROCEDURE:-
First read out the name plate of the starter as well as rating of it .

Remove the cover of the starter .
. Then study about the over load circuit and no-volt-coil .
There are 9 terminals of the starter in which 3 of them are of line and

remaining 6 terminals are for motors i.e. A;B; ,B;C;and C,A, .

. Connect the motor as per ckt. diagram .
Switch-on the main switch and make the handle in “STAR” position of the

:Csw[q__

S

Starter.
When motor aftains 75% of the synchronous speed ,make the handle in

“DELTA?” position quickly.

PRECAUTION :-
(I) Setting of the O.L. current of the motor should be same as per given rating on

the name plate of the motor .
(2) Starter should be well earthen .

(3) All contacts should be well cleaned . i
(4) Check whether all strips are making contacts with fixed contacts at a time

| while making handle in star and delta position .
(5) The connection should be right and tight .

CONCLUSION :- The Star-Delta starter was studied and we got 2 brief
knowledge about it and a 3-® squirrel cage Induction motor was connected aﬂd
running successfully .

1) Mechanically operated Star-Delta starters are generally used with motor b2 T

an output from 5H.P. to 10 H.P. |
2) Automatic air break Star-Delta starters are employed with 20 HP.

3) Oil jmmerseg-§tar-Delta starters are suitable for 50 H.P.
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ll)!‘L‘.ﬁ\"'l‘IF‘lCA'I'ION OF TERMINALS OF I-o ’II(ANS[‘();!\L/IILZ;;SR&M ‘
POLARITY TEST OF 1-0 TRANSFORMER.,

AIM OF THE EXPERIM ENT: To identify the -
tphpdnglinngbdt i1 terminals of o 1.
APPARATUS REQUIRED: ¥ the terminls of o 1- @ transformer,

) SLNa.  Name of items _ M:l‘ypé ' Runge T Qun;n-;hy
l Voltmeter M T(0360) 2 .
2 Voltmeter M.1, (0-500)V ]
3 Connecting SW.G.  3n0 A8 per requirement
wite
4 Line tester - veu 1
N

TILEORY: Each of the te
transtormer is altemately po

to know the relative polarit
for making ¢
transformer.

rminals of primary as well as secondary winding of a
sitive and negative with respect to each other, It is essential
ics at any instant of the primary and secondary terminals
orrect connections under the following type of operation of the

@)When two single phase transformers are to be connected in paralle] to share the
total load on the system. S

b)For connecting three single phase transformers to form a 3-phase bank with proper
connections of primary and secondary windings,

If at any instant, the induced emf. E, in the primary winding acts from the
terminals marked A, 10 A, the induced emfE, in the secondary winding will act from
a,toal re. if at any instant A, is positive and A, negative with respect to the applied
voltage V| across the primary winding then the terminal voltage V, across the
secondary winding will be positive at al and negative at B :

If the two windings are connected by joining A, 1o a, as shown in fig. and an
alternating voltage V| applied across the primary, then the marking are correct if the
voltage V., is less than V. Such apolarity is generally termed as subtractive polarity,
in which the induced emfs in the pritnary and secondary windings are subtractive
polarity for transformer connections, because it reduces the voltage stress between
the adjacent leads. In case V, is greater than V, the emfs induced in the primary and
sccondary windings have an additive relation and the transformer is said to have
additive polarity.

PROCEDURE :-

1.Connect the circuit as per circuit diagram,

2.Switch-on single phase ac supply.

3.Record the voltages V, ,V, and V,. It is advisable to use a single
voltmeter with probes to measure these three voltage. In case V< V,, the polarity
is subtractive,

4.Repeat step 3, after connecting the terminals A, and a,. The transformer should
be discornected before making this change, In this case V,>V,, which indicates
additive polarity,

3. Switch-off the ac supply.

TABULATION :-
I. No. Voltmeter Voltmeter Voltmeter | Remark
Readlng Reading Reading
i Volt(V) in Volt(VL) in volt(V,)
- R . : A -
£, ; e

. CONCLUSION ¢ From this experiment we can {dentify the torminals of an single
. phase transformer.
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REGULATION OF A TRANSFORMER

AIM OF THE EXPERIMENT :- Determination of voltage regulation of a single
phase transformer by direct loading.
APPARATUS REQUIRED :- A 1-PHASE TRANSFORMER
MACHINE SPECIFICATION
Transformer :-Phase - 1,Cycles/sec - 50
KVA -1 ,Voltage-230/230V
INSTRUMENT REQUIRED :-

S1.No. Name of the Type Range Quantity
apparatus

1 Variac A.C. (0-270)V 1

2 Voltmeter M.L (0-300)V 2

3 Ammeter M.L (0-5)A 1

4 Load box Lamp load (0-2000)W 1

5 Line tester - 1

6 Plier Insulated - 1

7 Connectingwire S.W.G 3/20 As per requirement

THEORY :- The change in secondary terminal voltage from no load to full load at
constant primary voltage expressed as a percentage or per unit of the rated voltage
is known as voltage regulation of the transformer.
If E, = Secondary terminal voltage at no load.
V, = Secondary terminal voltage at full load.
Then % of voltage regulation = (E, - V,)/Rated voltage x 100
But no load terminal voltage E, is taken as rated % voltage regulation
=(E,-V,)/E, x 100
and , per unit regulation = (E, - V,) /E,
PROCEDURE :-
i. Connect the circuit as per circuit diagram .
ii. All the loads is made zero by switch-off all the switches.
iii. Give A.C. supply to the variac .
iv. Adjust the variac in a position such that full load primary voltage is fed to

the transformer.

v. Record the voltmeter reading in the secondary side which is secondary terminal
voltage at no load.

vi. Switch -on the load box switches in steps .

vii. Record the ammeter reading .

viii. Record the corresponding voltmeter reading when the ammeter shows the rated
current of the secondary side . This voltage is the secondary terminal voltage at

full load.
ix. Hence calculate the voltage regulation using the formula.

TABULATION:
S1. No. Load current Voltmeter(V)) Voltmeter(V,)
(L) in Amp. reading in volt reading in volts
I.
¢

\
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CALCULATION:

Per unit voltage regulation
Percentage voltage regulation
CONCLUSION :- The voltage regu
in per unit & % in percentage. P

= (E, - -V )/l" - %
= (E, -V)/L x 100 = %o

lation of the transformer is found to be %

- _----»—-.--QD -

1" ||l o0 A, ot l A, A,

I | ]
220V |
AC. 'll MY ay

" phasel w D 3]

o

i____.{___. | Aa_ Q.o 3

Connection diagram to determine voltage regulation of single phase
transformer
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STUDY OF 3-PHASE, 1N DUCTION MOTOR

AIM OF THY, EXPERIMENT - 'y, study, the different parts of a 3 .- b
Induction motor,
MACHINY, REQUIRED . p Maodel of
MACHINY, SPECIFICATION -
Voltmeee..... R (1 1T 1 o
4 § (- = KW e Spete] cannn o NO ammnene

THEORY : Yhen 4 three phiase stator winding in supplied by a three -phase
supply a rotating magnetic ficld of conotant magnitude is set up, This rotating flux
cuts the stationary rotor conductors and induces e f. in them which causes the
heavy cireulating current 1o fow dise 1o very small resistance of rotor, ( The
induced e f s according 1o Faraday's, law's of clectromagnetic induction and
direction of rotation i« given by Flemings Fight hand rule). The frequency of the
induced current a1 the tirme of starting iy cqual to the supply frequency ( as the
stationary rotor iy similar to the secondary of 4 transformer). The rotor induced
current, according 1o 1 enz’s lawi, flows in such a direction that it opposes the
cause which g inducing the  current, In this case the cause producing the rotor
current i the relative speed between the rotating magnetic field of stator and the
stationary rotor. Hence to reduce this relative speed, rotor conductors start to
rotate in the same direction in which the ficld is rotating and tries to catch it up.

DIFFERENT PARTS OF INDUCTION MOTOR.

A induction motor consiste of the following parts -

(1) Stator (1) Rotor (111) Frame (iv) Bearings  (v) Shaft

(vi) Cooling fan (viij kye bolt  (viii) Terminal Box(ix) Name plate

(%) Fnd Shield

1) STATOR :- The stator vinding of an induction motor is identical to the stator
winding of an altermator and is held in frame of the motor. It is made up of a
number of stampings (silicon laminations) which are slotted to receive the
winding, The stator carries » S-phase windings and s fed from a 3- phase
supply. It is wound for a definite number of poles, the exact number of poles
being determined by the requirements of speed. Greater the number of poles,

Jesser the speed and vice verse, When the stator windings is supplied with 3-
phase current, produce 4 magnetic field orflux which js of constant value but
which revolves or rotates at synchronous speed (Ns =120f/p).This
revolving magnetic flux induces and e.m f in the rotor by mutual induction.

2) ROTOR :- [t 14 of two types (a) Squirrel-cage rotor (b) Slip ring rotor. The

name of the induction motor named according to the type of rotor.

3) SOUIRREL CAGE, ROTOR :- This type of rotor consists of a cylindrical
laminated core with parallel <lots for carrying the rotor conductors which are
not wires but consist of heavy bars of copper, aluminium or alloys. One bar is
placed in each slots. The rotor bars are brazed or electrically welded to two
heavy and stout short circuiting end-rings. Thig type of rotor has very low

resistance and is cheap as compared to other types. The gap between rotor and
stator is kept very small which varies from (.25 10 0.4 mm. It is simple and
most rugged in construction and almost indestructible.

4) SLIP-RING ROTOR :- The other name of this rotor is Phasc-wouqd or
wound rotor. The rotors of Slip-ring induction motors are wound with a
winding which is identical to that of the stator of the motor The rotor winding
is wound for the same number of poles and phases as that of the stator
winding. Yor a three phase rotor winding, thc' three ends of the three pl}ascs are
generally connected i star at one jm!ctinn ( nnlcr::y:llx) and the remaining three
free ends are brought out for connection 1o the Slip-rings mounted on the shaft

an Induction motor,
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of the motor. The Slip-rings are then connected to the external startin
resistances connected in star through the cgrbon‘bmshcs placed on the Slip-
rings. At the time of starting, the rheostatic resistances are p_ut n the rotor
circuit to improve the starting torque and to decrease‘thc s}aﬂmg current. Ag
soon as the motor attains its normal speed the rh.eostatlc resu;tapces are cut off
gradually from the rotor circuit and finally Slilp-rn}gs are short circuited.

5) FRAME :- The outer portion of the machine is known as t.he frame which
serves mechanical support for the entire assembly of the machine or coverg the
entire part of the machine., ‘

6) BEARING :- It 1s the important part of all types of rotating machines. Their
main function is to support the rotating part and to allow its smooth motion
with minimum friction. It is of two types ball bearing and roller bearing_
Mostly ball bearigs are used at both the end shields.

7) SHAFT - 1t 1s made of mild steel and rests on the two bearings provided in
the end shields. The squirrel case rotor or slip ring rotor is mounted on the

shaft.

COOLING FAN :- A cooling fan made of cast iron is also fitted on the shaft.

As the rotor starts rotating it also rotates and give fresh air for cooling the
rotor.

8)

9 EYE BOLT :- The eye-bolt provided with the frame generally on the top for

lifting the machine.

10) TERMINAL BOX :- This is an insulated box which carries the brass nuts and
bolts to which 3-phase windings from the stator is brought out for connection |

with the 3- phase input supply.

IT) NAME PLATE :-1t is the most essential part of the machine which gives the

rating of the machine. Like - Make, Volt, Amp, Phase, HP, KW, r.p.m. etc.

12) END SHIELDS:-These are the two end covers of the machine which
the bearing and covers the machines.

CONCLUSION :- From the above ex

[nduction motors and their essential parts.

N.B.:-

1) In squirrel cage induction motor Rotor bars are
themselves, hence it is not possible to add any e
the rotor circuit for starting purpose.

) Cost of sq. cage induction motor is low

) Sq. cage induction motor is of constant s
to low pf of the motor at starting,

4) These are used where low starting tor

pumps, drill machines, grinder etc.

5) The D.O.R. can be changed by interchangin
line.

xternal resistance in series wi

2
q
3

que is required such as lathes, wate

supports 7

periments we get brief knowledge about the '.

permanently short circuited o'
peed and have low starting torque dli+ j

g any of the two phase of the suppl 1

B

1) If the rotor resistances of a Slip-ring
form a parallel circuit. In parallel circ
least resistance connected in parallel.
in delta will not fulfil the condition of

| resistances are connected in star instead of delta.

| 2) Slip ring rotors are more costly

Therefore the resistance when connet

motor are connected in delta, they W‘l f
uit total resistance will be less than b §

getting maximum torque. Hence th‘3 ;otO 3

3) Starting torque is maximum. L
4)Can be used where high starting torque is required such as cranes, |
rolling mills, lifts etc. e
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STUDY OF A 3-PHASE ALTERNATOR

AIM OF THE EXPERIMENT :- To study, the different parts of a-3 - ¢

Alternator .
MACHINE REQUIRED :- A Model of an Alternator
. A.C.

MACHINE SPECIFICATION :- ;G

Volt:-
Amp:- |
Wound:-
PH :-
K.W.:-
Speed :-
No :-

THEORY :- Altemnator or A.C. generators operate on the same fundamental
principle of electromagnetic induction . It also consists of an armature winding and
a magnetic field. In this case armature is stationary called “STATOR” and field
winding on a rotating element called “ROTOR”. When the rotor is rotated by the
prime-mover, the stator winding or conductors are cut by the magnetic flux of the
rotor poles. Hence, an e.m.f. is induced in the stator conductors. Because the rotor
poles are alternately N and S, they induce an altermating e.m.f. in the stator
conductors. The frequency of this induced e.m.f. is given by f= PN/120
and 1ts direction can be found by applying Fleming’s right hand rule. The e.m.f.
generated in the stator conductors is taken out from the three leads connected to

the stator winding.
DIFFERENT PARTS OF ALTERNATOR
An Alternator has the following three main parts (i) Stator
(i1) Rotor

(111) Excitor

(i) STATOR:- The stationary part of the alternator in which the e.m f.is induced is
know as the stator .The stator is made of laminated stamping with slots on its
circumference to receive the winding .These stampings are insulated from each
other with varnish and housed in the yoke (frame) conmsisting of magnetic
material , such as cast iron or silicon steel.

(i) ROTOR:-The rotor has the rotating magnetic field poles, which are separately
excited from a D.C. source known as exciter .There are two types of rotor in use
.(a) Salient pole rotor or Projecting pole rotor. (b) Cylindrical rotor .

(@) SALIENT POLE ROTOR :- 1t is like a fly-wheel which has a large number
of alternate North and South poles bolted to it .It is made of cast iron or steel
of good magnetic quality .The magnetic poles are excited by a small d.c
generator mounted on the shaft of the alternator itself .Such rotors are suitable
for low and medium speed alternator . This type of rotor has a large diameter and
is short in axial length .Alternator driven by diesel, gas engme or hydro have
salient pole rotors (Maximum speed 375-500 r.p.m. )
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(b) SMOOTH CYLINDRICAL ROTOR:- It consists of smooth coils forged steel

cylinder having 2z number of slots milled out at mtervals along the outer
periphery for accommodating field coil. Two or four region corresponding to the
entral polar areas

left unslotied. The central polar area are surrounded by
the field windings placed in slots. This type f

vpe of winding is suitable for high speed
turbo alternators having two or four poles in the winding and the maximum
speed of this rotor is 15 500 1o 3000 1. p.m . /-.., this type of rotor run at very high
speed 50 it has small diameter and very long axial length.

(iii) EXCITOR :- The excitor is 2 small d.c shunt or compound dynamo fixed at

one end of the glternator shaft The d.c supply from the excitor is supplied to the
field winding through the two slip-rings fixed on the shaft of the alternator. The
voltage rating of excitor is usually 110 to 250 Volt d.c.

CONCLUSION:- From the above experiments we get brief knowledge about the
alternator and their parts,
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PREPA RATION Oy SWITCH BOARD

AIM Oy THE I‘J.‘(I’I'IRIMI'JN'I‘: Preparation of o stall wiring(awiwh) board
Using holdery Switches, cus outs, socket and mdicators

FOoOL s AND MATERIALS REQUIRED:
}\‘ No

SLNo. Nume of items Type Range Quantity

I Teak wood boary  — I
!2 Holder — — 1

3 Switch — ]
[‘3 Socket . N— 1

3 Indicaton _— 1
[0 Cutout — ]
[7 Connecting wires — T . AS per req.
[8 Serew dryver - ———— ]
‘9 Pher i ]
10 Line testey — ]
JL Handdn machine e |
PROCEDURE - ' o

L First make the layou dragram of the clectrical circuir,

o Adjust the clectncal accessones e.g. swiich, holder, socked etc on the board.
And then mark theiy posiion by pencil

I Remove the marked position from the board by hacksaw
IV. Make the holes on the board by dnill machine, where the points have just been
marked
V. Fix al] the accessonies on the board by wooden serew according to their
required size afier making their guide holes.
V1L Loose the screws of the terminais of electrical accessories,
VILInsent the portion of the conductor in the terminals after removing the
nsulation i...m them and tight it with screw,
VIILIn this way msert other wires jn other electrical accessories,
IX A frer compieting the circuit check it completely.
PRECAUTIONS:
I.The circuit should be checked by series tes lamp.
ILAIl the fittings ¢.g. swuches, holders etc should be wel| fitted.
L No necked portion of the condyctor should remain visible.
IV.The screws in the accessories fitted should be well tightened.
V.All the switches should be connecied in pos:tive wire.
V1. The negative ferminals of load holders, socket ctc should pe connected
In negative wire }
VILEarth must be given o the socket, '
INFERENCE |
laking all the equipment we have g 8ood experience of connecty
wiring appliances according to the ckt. diagram. We saw that the bulp glow when
switch was ON & other appliances were found tested. ‘
CONCLUSION: , 3
From this experiment we have 4 £0od knowledge of connecting the electrical
wiring accessories and an idea about making a switch board.
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