Identify Terminals, Parts and DC Connections of Different Types of DC Machines - ITI g?I’IFFe;QH
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T ¢: Ut s @ae %, T SARAST A

Urcaféie Uis SAEEATT AT

faasa .

01 afay ypr=ar S FAM=T (DC Machines) T efAaed (Terminals), 31T
(Parts) T 3TET HAFAH (DC Connections) 33T,

BT : 32U (OBJECTIVE) T DINSA (SKILLS)

322l (OBJECTIVE)

PIAA (SKILLS)

8. f&eledT DC Machine @ Name Plate Details
qraoY g I 3 A0 (Interpret).

R. Test Lamp Method R DC Machine TIT
Windings TIT Terminals TIT GﬂE‘FIT (Pairs)
[GIECIETEE

3. Test Lamp Method gﬁ DC Machine ¥ Field @
Armature Terminals TUTHON T 313U,

¥. DCMachines T Parts 3@l

. fafdy gHR=AT DC Machines Tade
(Connect) &IOT.

* Name Plate Reading: Voltage, Current, Power
(HP/kW), Speed (RPM), Field Type

(Shunt/Series/Compound) @rI9T & Record &0,
* Test Lamp Method: 240V 25W Test Lamp dTU&e
Terminals TIT Pairs 35@0T.

e Armature Terminals (A1, A2): Low Resistance,
Test Lamp Bright Glow, Brushes & Continuity.

* Series Field Terminals (D1, D2): Low Resistance,
Test Lamp Bright Glow, Brushes & Continuity
AT

e Shunt Field Terminals (E1, E2): High Resistance
(Inductive), Test Lamp Dim Glow et Spark.

¢ DC Shunt Generator Connection: Field Winding
Armature & Parallel #EY Connect.

¢ DC Series Generator Connection: Field Winding
Armature HE Series FLT Connect.

¢ DC Compound Generator Connection: Short
Shunt / Long Shunt, Cumulative / Differential
Compounding.

¢ Parts Identification: Yoke, Pole Core, Pole Shoe,




Field Winding, Armature, Commutator, Brushes,
Brush Holder, End Cover, Bearing, Shaft.

T 3: aE
faifaa arfre SHTECRA Odedr aiig
awr ¥: qF aady
qd dErd
UTCATEIRTATS! SITITOT J JTH (Insulated Combination Pliers, Screwdriver, D.E. Spanner Set) I

3UHIUT (DC Compound Machine 220V/440V, Dismantled DC Machine, Test Lamp Setup - Pendent
Lamp Holder, SPT Switch, BC Lamp 25/40W, Fuse Wire, Kit-Kat Fuse Unit, PVC Insulated Cable) afdkar
ST 30l 3dUl. d8T Connection Diagrams (Fig 1, 2) @ Tables ¥ fUe3TT3e HIaol.

T 9: dTdl AT (Raw Materials) T TTfecd T TIYA (Tools, Instruments & Materials)

hdl ATl (Raw Materials) aifeca T YA (Tools, Instruments &
Materials)
¢ PV.C. Insulated cable 3/20 of 660 V grade -5 m Tools/Instruments:
e Kit-kat fuse unit 250V, 16A - 1 Set ¢ Insulated combination pliers 200mm - 1
¢ Pendent lamp-holder 240V, 6A - 1 No. No.
¢ S.PT. switch 240V, 6A - 1 No. e Screwdriver 150mm - 1 No.
¢ B.C. lamp 25/40 watt, 240V - 1 No. e D.E. spanner set 5mm to 20mm - 1 No.
¢ Fuse wire 5A - as reqd.
¢ Cleaning cloth - as reqd. Equipment/Machines:
¢ DC compound machine 220V or 440V
rating - 1 No.
¢ Dismantled DC machine - 1 No.

TRBT €: S ATGGEH A& (Review T Link)

S 3TaTh dTelY




Qi@ (REVIEW) : AT aufd 3o affe U Tea®eR Udd TQHUT ¢3 Algd o
I dell ATl 30T fATIY YPRTAT DC Machines (Shunt, Series, Compound) ™ Terminals,
Partsd DC Connections 8 3dWdId & AR 3TRId.

3Terd.

IS (LINK) / OIOT : DC Machine I Terminals 3@UT 3cdd Agcd 378 PROT ifﬁ?l
Connections oA Machine 51§ QUehdl. Test Lamp Method & Armature, Series Field I Shunt Field
Terminals 8 3GWIIA? Shunt Generator, Series Generator & Compound Generator (Short/Long
Shunt, Cumulative/Differential) T Connections B TIIA? DC Machine T Parts (Yoke, Pole,
Armature, Commutator, Brushes) 8 3Tes@II=? AT gd MET UcheT TG 3Tl 30T HIUTR

ol v: PROCEDURE DOING / INFORMATION POINTS SAFETY / SPOT/HINT QUESTION (H&T 3-

T ae)

PROCEDURE DOING / il shd

INFORMATION POINTS SAFETY

(TELLING) / HIfec @ gI&n

SPOT/HINT
QUESTION
ASKING/SHOWING

/94 93U

TASK 1: Name Plate Details <ol
Terminals 30T

g. feerear bc Compound Machine @ Name
Plate Details aral T Table #BYY Record &HAT.

2. Terminal Box Cover &hI&T (Remove) d
Terminals TT Layout Td: (Yourself) Sketch
I

(HHeTT: Terminal Cover &l@cilell Screw
Heads f&5aT Nuts @RI (Spoil) H& FbT
farar JIHI FT (Lose). Terminals aX
Marking SFHEZI (If no marking), Fad-d
(Own) Marking &~T.)

* Terminal Box Cover hledleT
(While) & (Screws) I slcH
(Nuts) T (Safe) feeproft
(Place) &dT.

* Name Plate a@{IeT (On) Voltage

Rating dUTET (Check) - 220V fehar
440V.

¢ Field
Type (Shunt/Series/Compound)

NBET (Identify).

« Terminals o (To) TT:3Y
(Oown) Marking (A1, A2, D1, D2, E1,

E2) hRoaTqdf

(Before) Instructor Y

U4: Name Plate d¥
(On) PIOTAT
(Which) #Tf&dT
(Information)
ool (Given)
3H?

(Voltage, Current,
Power (HP/kW),

Speed (RPM), Field
Type)

U: Terminals dX
(On) Marking
JAT¢T T (If not)
S (What) HTA?
(Faa:AT (Own)




(Of) TETeT9l  (Permission) €T Marking STdY
(Take). (Should))
Fig 1 TEST LAMP .
PROT ., OA )
: SJIETN ” 1
é 40_% 240V.50Hz
5 60" PRO 2 :J. N §
&
Table1
Sl. Pairs of Condition of Identifi-
No. | terminals lamps cation
1 1and 2
2 1and 3

TASK 2: Test Lamp Method A Terminals TIT

Pairs 315EUY

2. 240V 25W HT& (For) Test Lamp JIAR
(Prepare) .

R. Test Lamp dT Probe 1 Terminal 1 ¢ (To)
Connect T T g (Other) Probe 2 3aRa
(Remaining) Terminals &T (To) Tk Teh hHded
(One by One) TWLT (Touch) &T. (Fig 1)

3. Lamp =T U (Condition) TuTaT
(Check).

-5 (If) Lamp 331adelT (Glows) (Fig 1), dX
(Then) Probe 1@ Probe 2 &T (To) SiiSelel

e Test Lamp 240V AC Supply d¥
(On) TIR (Prepare) .

« Probes Body/Frame fdhar (Or)
S (Other) Metal Parts o7
(To) E=ip)] (Touch) & &hT (Do

not).

 Terminals AT (While) @I
(Hands) RS (Dry) 3TT&d (Are)
IrAT (That) @A (Ensure) &,

« Shunt Field Circuit %I (In) High
Inductance 378edT (Due
to) Spark ¥F ABAT (Can), FJ@%

U4: Test Lamp
Armature Terminals
dI (On) Bright T
(Why) 33Tesal
(Glows)?
(Armature

Resistance BT

(Low) 37T%)

U Test Lamp
Shunt Field

Terminals d@Y (On)
Dim fopar Spark T
(Why) &at

(Gives)?




(Connected) Terminals AT (Same)
Circuit & (Of) Pairs 3TTed (Are).
- Observations Table 1 #EY (In) Record oh{T.

¥. Test Lamp dT Probe 1 GHYAT (Another)
Terminal &T (To) Connect T (Fig1)d
Steps 2@ 3T (Of) UfehaT (Procedure) Geal
(Repeat) &t (By)w (Second) Pair QTT4IT
(Find) T Results Table 1 XX (In) Record
.

(eI Test Lamp Armature d Series

Field Terminals &% (On) Bright 357cc7!
(Glows) RUT (Because) Inductive Reactance
FH! (Low) 3TE. Shunt Field Circuit #€Z (In)
Lamp Dim 353! (Glows) fahar Probes
&7l (Touch) @RATAT (When) Spark It
(Comes) &UT (Because) Inductive
Reactance 3T (High) 3T8.)

Conclusion:

- Armature Terminals: A1 & A2

- Shunt Field Terminals: E1 & E2
- Series Field Terminals: D1 & D2

g, 3T (Left out) GIT (Two) Terminals
JUTET (Check) - d (They) T (Same)
Pairs T (Of) 3T (Are) ®T d (That)
ascertain .

(Fe=T: SFT (Which) Pairs 7 (In)

Lamp Dim Glows f&arspark Ial (Comes), &
(They) Shunt Field Terminals 3T (Are).)

(Therefore) TTTYTAT
(Caution) dTBJTT (Take).

(Shunt Field 7EX
(In) High
Inductance 3TT¢)

Y Series Field
Terminals T (Of)
Resistance il
(How) 31 Hd?

(@A (Low) - Test
Lamp Bright Glows)

TASK 3: Armature Terminals Pair 313%E0Y

« Brushes &T (To) Probe TULT
(Touch) HIATAT (While) R

UA: Armature

Terminals




2. Probe 1T (To) @@l
(Identified) Low Resistive Pairs (ﬁfi’}
(Where) Lamp Bright Glows) UdhT
(Among) PUTIR (Any) THT (One)
Pair T (To) Connect &T. (Fig 2)

2. Probe 2 & (To) PIUTIT (Any) TepT
(One) Brush @1 (To) TILT (Touch) &hAT. (Fig
2)

(H=IT: Probe & (By) Brush EFfaR®
(Except) Body/Frame f&5aT (Or) ¥ (Other)
Metal Parts &7 (To) ET9f (Touch) & T3
(Should not).)

3. S (If) Test Lamp 3oTdell (Glows), X
(Then) dT (That) Pair Armature Terminals =T
(Of) 3e (Is).

-3 (If) AT (Not), X (Then) &R
(Other) Pair d¥ (On) Try AT (Try).

- Terminals o1 (To) A1 d A2 F&ULA (As)
Mark @ @ Table 1 A (In) Enter &,

Y. 3dRT (Remaining) 1 (Two)
Terminals Series Field Terminals 378 ciTel
(Will be).

-TIAT (Them) D1 T D2 FEULA (As) Mark
P T Table 1 ALY (In) Enter &AT.

4. Results Instructor oIT (To) Show &T.

(Force) STTET (Too much) & AhT

(Do not).

* Probe Commutator a@¥ (On) Tt
(Touch) & =hT (Do not).

e Armature

Terminals 3BT

(After) ATISAT

(Immediately) Mark (A1, A2) BT
(Do).

e Series Field

Terminals 3BT

(After) dTESAT

(Immediately) Mark (D1, D2) ST
(Do).

HNBGuITHETS
(To) Test Lamp T
(Of) Probe Brush
ol (To) T (Why)
U (Touch)
HIdTd (Do)?

(Armature Brushes

e (with)
Connected 3TT%)

B Series Field
Terminals Brushes
M (with)
Continuityé?ﬂ?f
(Give) T (Do)?
(@Y (No) -
(They) Armature
AE (With) Series
ALY (In) 3Ted

(Are))




Fig 2 TESTLAMP  5A s
NS F c— —)

o1 286 PROT — 'f L
6 3 4
- O3 40 240V, 50Hz

05 60 J

PRO 2
oL N
IDENTIFYING THE TERMINALS OF A DC MACHINE

EL20N21107H2

TASK 4: DC Machines @ Parts 3ic3@0r

¢. DC Machine d@I (Of) Name Plate Details

aram (Read) T ST 31 ST@T (Interpret).

2. DC Machine @ (Of) Parts 3ils@r
(Identify).

3. UA& (Each) Part @ (On) Numbers T%
(With) Label ITdT (Put). (Fig 1)

¥. Parts @I (Of) Nave (Names) Record &l
(Record) T Ucdd (Each) Part T (Of)
Sketches Notebook #EI (In) &T&T (Draw).

o Parts BTATSATT (While) deTehe
(oily) fopar (or) 3er
(Wet) THTIA (Should not be).

e Commutator d Brushes ArS{h

(Delicate) 37Tl (Are), TATHD
(Therefore) HTTUTII

(Carefully) ETdTT (Handle).

* Field Windings T
(Of) Insulation @WITI (Damage)

BIUTR AT (Will not) I (That)
PIBSIT (Care) EAT (Take).

UHT: DC Machine @

(Of) LT (Main)
Parts SIOT
(Which) 3Ted
(Are)?

(Yoke, Pole Core,
Pole Shoe, Field
Winding,
Armature,
Commutator,
Brushes, Brush

Holder, End Cover,
Bearing, Shaft)

U4: Commutator
T (Of) P
(Function) I
(What) 31Te?

(ACT (To) DC HALY
(Into) TUTAX
(Convert) HOT -

Rectification)

TASK 5: DC Shunt Generator Connect 0T

?. Connection Diagram (Fig 1) 90T (As per)
Machine Connect &{I.

¢ Shunt Field High Resistance 3R

(Is), TATHS

(Therefore) Parallel Connection

QI (Correct) 3Te.

U4: Shunt
Generator ALY
(In) Field Winding

Armature oI (To)




Q. Field Winding T (To) Armature Terminal | e Armature @ (And) Field Terminals

Parallel T (Why)

Connect hIdld
& (To) Parallel #LY (In) Connect 1. (Fig | ANTA (Correct) 3Tt (Are) T & (Do)?
1) (That) TUET (Check) . (Shunt Field High
Resistance 37d)
Fig 1
& {a
LOAD
S
E, Ay &
g
SHUNT GENERATOR 3

INTER POLE

COOLING FAN

PARTS OF A DC MACHINE

mq: 107J1




TASK 6: DC Series Generator Connect 0!

?. Connection Diagram (Fig 1) 90T (As per)

Machine Connect &{.

Q. Field Winding o (To) Armature &
(With) Series #EX (In) Connect &T. (Fig 1)

¢ Series Field Low Resistance 3-]1%
(Is), FJI'@?

(Therefore) Series Connection T
(Correct) 3TTg.

e Armature d (And) Series
Field Terminals I3 (Correct)
3ed (Are) BT o (That) JOrET
(Check) .

U Series
Generator HALY
(In) Field Winding
Armature 9%
(With) Series T
(Why) Connect
AT (Do)?

(Series Field Low

Resistance 37d)

Fig 1

SERIES GENERATOR

-
w

TASK 7: DC Compound Generator Connect

PO

2. Connection Diagram (Fig 1) 90T (As per)

Machine Connect .

. Shunt T Series Field Windings =JT (Of)
TS (Combination) Field Excitation T
(Provide).

3. Shunt Field Armature o (To) Directly
Across Connect T. (Fig 1)

¥. Shunt Field Armature d (And) Series
Field TIT (Of) Series Combination oIT
(To) Parallel ALY (In) Connect BT (Fig 2)

4. Short Shunt Cumulative Compound d

(And) Short Shunt Differential

e Compound

Generator Connections SI&igdd

(Carefully) BT (Do).

e Cumulative Compounding FBEY
(In) Series Field Flux Shunt Field
Flux o1 (To) FET (Assist) I
(Does).

¢ Differential Compounding ALY
(In) Series Field Flux Shunt Field
Flux T (To) ORI (Oppose) I

(Does).

¢ Short Shunt: Shunt Field

Armature oIT (To) Parallel; Series

Field Armature §& (With) Series.

U4: Cumulative

Compound
GeneratorJ%'U'IGT
(Means) &I
(What)?

(Series Field Flux

Shunt Field Flux ¢IT
(To) Assist )

UA: Differential

Compound

GeneratorEU'l@f
(Means) &I
(What)?

(Series Field Flux
Shunt Field Flux eIT

(To) Oppose &)

UH: Short Shuntd




Compound Generator 91T (For) Connection
Diagram TATIT (As per) Machine Connect
.

€. Long Shunt Cumulative Compound d
(And) Long Shunt Differential

Compound Generator Frér (For) Connection
Diagram TATOT (As per) Machine Connect

¢ Long Shunt: Shunt Field Armature
+ Series Field ITET (To) Parallel.

Long Shunt ALY

(In) I (What)

Hih (Difference)
3e?

(Short Shunt -
Shunt Field

Armature & (To)
Parallel; Long Shunt

- Shunt Field
hT. Armature + Series
Field T (To)
Parallel)
Fig 1
LOAD
~
%
~
SHORT SHUNT COMPOUND GENERATOR 3
Fig 2 _
D,
. !
[] LOAD
E, A
- 5
LONG SHUNT COMPOUND GENERATOR R
-4

dthl ¢: Table 1 - Terminal Identification Results




P. Terminal Pair | Test Lamp Observation Identified As Marking
(sr)
1 Pair 1 Bright Glow Armature / Series -
Field
2 Pair 2 Bright Glow Armature / Series -
Field
3 Pair 3 Dim Glow / Spark Shunt Field E1l, E2
4 Armature Pair | Bright Glow + Brush Continuity Armature Al, A2
5 Remaining Bright Glow (No Brush Series Field D1, D2
Pair Continuity)

bl %: DC Machine Parts - Identification Table

. (Sr.) | Part Name (HTeTT A1) Function ()

1 Yoke (?:ﬂas) Outer Frame, Provides Mechanical Support, Completes
Magnetic Circuit.

2 Pole Core (Gl I3R) Supports Field Winding, Provides Path for Magnetic
Flux.

3 Pole Shoe (tﬂ;r QL) Spreads Magnetic Flux uniformly, Supports Field
Winding.

4 Field Winding (tﬁg amﬁ-;r) Produces Magnetic Flux when Current Flows.

5 Armature (3TT3=R) Rotating Part, Where EMF is Induced.

6 Commutator (W) Converts AC to DC (Rectification).

7 Brushes (m‘];r) Conducts Current between Commutator and External
Circuit.

8 Brush Holder (T2l W) Holds Brushes in Position.

9 End Cover (U8 hegl) Protects Internal Parts.

10 Bearing (31RT) Supports Rotating Shaft, Reduces Friction.




11

Shaft (M)

Transmits Mechanical Power.

I ¢o: DC Generator Connections - Summary

Generator | Connection Diagram Field Connection
Type
Shunt - Field Winding Parallel to
Generator ' M Armature
E, A2
SHUNT GENERATOR
Series Fo 1 Field Winding Series with
Generator A Armature
A, [
LOAD
0
of 2
SERIES GENERATOR é

Short Fig 1 Shunt Field Parallel to Armature;
Shunt Series Field Series with
Cumulative Armature (Flux Assists)

E,
Compound ]LOAD

£ Z‘

SHORT SHUNT COMPOUND GENERATOR j
Short Fig 1 Shunt Field Parallel to Armature;
Shunt Series Field Series with
Differential Armature (Flux Opposes)

E,
Compound ]LOAD

& g

SHORT SHUNT COMPOUND GENERATOR j




Long Shunt Shunt Field Parallel to (Armature

Fig 2
Cumulative + Series Field); Series Field
Compound Series with Armature (Flux
[ LoD Assists)

LONG SHUNT COMPOUND GENERATOR :/:
Long Shunt o2 Shunt Field Parallel to (Armature
Differential + Series Field); Series Field
Compound Series with Armature (Flux

LOAD Opposes)
LONG SHUNT COMPOUND GENERATOR f;

TP 9%: SUAIT (USES / APPLICATIONS)

3UATT (USES / APPLICATIONS)

2. a1 CI'IF&%@? frreaTelr DC Machine I Terminals, Parts @ Connections I B IBRIEGH
(Practical) T THSd.

2. Test Lamp Method TU%aT Armature, Series Field @ Shunt Field Terminals 3@udrdl TR %Téﬁ
3. Shunt, Series @ Compound Generator Connections TT 3 (Accurate) HNz@ ?ﬁéﬁ

¥. DC Machine Parts (Yoke, Pole, Armature, Commutator, Brushes) MNBEUITT &THAT IR iad ?ﬁéﬂ

AT $: ARIA (SUMMARY)

I (SUMMARY)

T UTeIf&Id 37T99T DC Compound Machine T Name Plate Details arg0l T Record &0, Test
Lamp Method dIU& Terminals TIAT Pairs NBEUT (Armature - Bright Glow + Brush Continuity, Series

Field - Bright Glow (No Brush Continuity), Shunt Field - Dim Glow / Spark), DC Machine T Parts (Yoke,
Pole Core, Pole Shoe, Field Winding, Armature, Commutator, Brushes, Brush Holder, End Cover, Bearing,

Shaft) 3&W@UT, Shunt Generator (Field Parallel to Armature), Series Generator (Field Series with




Armature) d Compound Generator (Short Shunt / Long Shunt, Cumulative / Differential) Connections

FIOT APl




