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Unit 3:
Motion Analysis (10 Periods)

Principles of Motion analysis; Therbligs and SIMO charts; Normal work area
(Principle of motion economy), design and arrangement of work place.
Ergonomics, design of tools and equipments.

Work Measurement (14 Periods)

Objectives; work measurement techniques, stop watch time study; principle,
equipment used and procedure; systems of performance rating; standard
elements of time, calculation of basic times; various allowances; guide for rest
allowance in Indian conditions, calculation of standard time, work sampling,
standard data and its usage.

Page 1 Faculty: shubhendu prashant singh
+91-9910594486; singh.14@iitj.ac.in




Subject: Industrial Engineering

Unit 3:
Motion Analysis

3.1 9R=T (Introduction)
HTADT & 3 2T Tt AT AT 3cUTG & TATFAATT 37aT BeilehleT H Teh TG 1T § 59

Teh HTH IS AU T &1 I 3HP! HAUTAYdeh S@A T YE Il el Hehell § [oh
g8 fohaT & SR TohdelT ATaedeh aAT Aavisiaed (Unproductive) Thamar &adr g1 THT
fSham3it st FATC foham ST FehdT & 3R ScuTeshdl H Jefer T ST Hevchl 8

" fREY TShaT T 32T, ST Uk AR T caferaera afadt & get & foram siar &, a1ty
IEECEMETIG]

"Analysis of an operation, when carried out in terms of individual motions of a worker is
known as motion analysis."

I fARINOT 7 GH@ 3eged Ush VY 3Tt fafer o1 faehrer detm 3R AT gt &t
3R 31 AsToFed F+TaT I1AT 8T | THT Tl HTAAT TeTed el & |
Sa#H feAraege aifadt s gaATed fonar aram g fore sifafddeaaar & fAgured (Principles

of motion economy)
(Steps involved in motion Analysis )

I FARIYOT  fohY ST aTel YW Ue (Steps) e &-

(i) 31T TR STeT aTel 3TIRLTA T TIT P & |

(if) 3T SART T ST ATl TohATHT < FT 2T =1e T B |

(iii) 3cUTeeh TT TATSHA (idle) AT Y IgaTT FA & |

(iv) 3TATaTSH AT IR

ITIAT T FHTCT P & |

) %ﬁﬁﬁmﬁﬁwmﬁ%mﬁmmﬁé&m =g Tg,
e 3 s A g1 JUT MAfATIIAT & fAUT=dl & HTET 8T |

(vi) 3TTaeTh fe2m ARl o7 TATAT A & Torad Afaet & 3fad 36l &1 [ahr g |
(vii) U& o 37T89 Teh IR fhY & qoT fafer iy st e &

(viii) fafer 1 ATThIHToT fohar ST a1

(Micromotion Study)
HATSHIATIA 3TETTT dehaileh 0H TRLAAT & foIw Fafasr deeiies & [Tt sriash g

@Uﬁﬁ%ﬁﬁﬁaﬂmmﬁﬁlW?%@,%@Tﬁqﬁaﬁ'(FoodCans)aﬁf
e T 37e | I foham Sa=it dig 8l & o 3R TAReIUT ST ATUROT aiehT 3UANaT
8T AT S Gehar| VEY gRIEATITT F ATSHIARIT 37ETTT dehelleh T TN T &
gafad fAeeq 811 §1 I8 3reaas SRR 3e9aa (Method Study) @t Ten f3fdrse
dehatteh & ToITRT TANT TATYH AT (Grilbreth) o fohar 2|
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37 OF 3TRerET, ST 1 I g A 2T &, F 3719 HTARTH JAT YATET i
HH A dUT AAATEIT T Fafadw i [aafad F & v G & gares &
FYACTH TATH AT U3 AR Yehret o ~eTcia &Y, ATShIARIC AT fohar STl & gaeht
=T gt g fovar ST gehar &-
"HTSSHIAIRIT 3eTT, Affee darelien #7 Tk Ac & ST 3edeid ATg afarafat &
IERTHA & FDZI(\%T (Groups of movement) 37UdT FASHIART (Micromotions) H fasrfara
Y T&AT ST B $oT HHGH o TG § TR 1 TG SATAh [Holell & o JTameraeT &
Fafad faftr Fls €@ § T SweT 3egedt & wta & T =ge1ad G747 Jr wge1ad
ST SeTdT & 1"
HATSHIAIRT CITT H 1 I FHT & 1Y Rars far S1ar §1 3T o ga=T Ha,
St T3t ganr fAafesd 8T &, 1 1 it GiadT W@ &1 S $r a1fa fAfRad &
Ig fhea wIfafr Tur 389 o6t g@T gt & Reprs X § 3R 519 o a1 e game
3T I AT ST § | IETTA & IWTed Ueh AT AT 1 TAATOT FomT STt § aar
38 W AfATATTIAT & [fetiTed! T 3TN ST HATATE I FERT ST & |
7 ey agt swater o o st & et
(i) R H 3Teh FE&IT A ST gl T G&H Il § [Sieg 719e7 3@t & ARwe w187 fohar
ST TR &
(ii)mwwaﬂﬁwmﬁamwﬁﬁﬁﬁﬁﬁmwzﬁgmaﬂwa@
3178 9T STeraT & |
(iii) H THY Teh TeTol ATAT H1 §T o] ToTEhT ST GER 3Heleh Al TR Il ¢ |
(iv) T THT AT TG HRT ANSTAT I Teh FIAYT AT & T H,
(V) a1y fafer 3fAgear3it (Method Engineers) &I YTAT&T ¥t &,
(vi) 31T THT 31ET (Motion Time Data) TehiAd Flal H,
(vii) SR 3TETTA (Work Study) o 3FTHUT T (Research) H|
3.3 ATSHIAIAT HEIIA & Ug (Steps Micromotion Study)
ASHIANT reTTqT F AT ug gl B
(i) 37ETTT Tohd ST Tg TR / ATATAT T feaTeheT (Filming)
(ii) Thea 1 fageryoT (Analysis of Film)
(i) TareeryoT & IROTAT &7 ATHT AT (Graphical representation)
(iv) Teh 3T 3oa1d AT &1 Ta& (Developing an improved method)
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39 HT Giared faavor e §-

(i) AT (Filming ) — TAYYH I fFY ST W TR FT herThT fHaT B
g8 [T 3maede § o o 1 a1fa fad g1 foraes g shriersh &1 §HT T 37eldT-37elel
TIATT ST FHYT T AATe fohaT ST Tk | ATHATTAT fhediehe T 31T 16 heT Ui AhUs 312ar
1000 %ha gfafdHeTe TG ST § TAT HFRT 16 mm TefdT (Moving Camera) YR T &l
g IF AT IAT JAfed ATQiafeat & eeHiasT H & I AT SEd HH THI IRAT
grd fafafiat & fheaiesT & 318 afa WY I &1 TEr TF7T AT & forw dRRA
ATAF & FFAW T3 VH FATT T I S0 AT o IHRT AT (Needles) Tl Hax
a1 Wi g3 fher & Tasewy & fe@ms &, forady 3manei & TA3 9er 57 &

m#ﬂﬁ'éﬁ'ﬁm (Equipment required for Filming the operation)
1. TdfRT FAT (Movie Camera ) — hedaT & faIT T T 16 mm AT HAY
HTGTRIHAT Il & S Ueh 8 3170k it 9x fheHieheT &1 1 el T &THAT T&@T
&1 9w oo Aegel wnfore et it graffehar & sieh 81
R T &3 T (Turret) FehR T GBIl AIET TUT SHH 3Heleh oldll o SITled Sl AL gl
IfeT Tad a8 =g aREATAIT JUT Fallet 319 (close up) TIT H fhedTdhd X TS|

2. 16mm e (Film) - T TAT TAUT €3y 1T hl Reprs ovdar 3 9AeT 1 Sy 21

3. ATSH! PlAIHCT (Micro Chronometer) - 3 3EJTe] H HHY oI9e1 & 3GRI0T h &I H
HISShT ShIATHICY T FAET fhdT SATAT § | 5T 3UH0T I AT [FTelsi2r (Gilbreth) o S73T &AT|
$H 3T GaRT 1/2000 TR T T AT JUMAATYAH YT ST Heell § | H 3YHLUT T
STl 100 SRS 791 & ST @ § | Hehl 937 S [AeTe H &l "eFent ofanicll & | S HATSshl
SITAICT ST YN shadl [T 138 HaRT doh & WA g Fifer B a1fd o7 g &
HIROT AT I & Telel ATl HFART H SelehT TANIT g T ST & |

Ste forddt arfafafer st fhesT SI=it ST T &Y df ATSshl PIATHTeT i ATafafer & IrT sheT
SIS $heAY T 3T FLh @I AT &1 FoRT 37T (on) FA T Ugel 3T AT oIl AT
HTSRIATHICY SART YT ST Hehal dTell #geTdH ITATeh 2000 fATE 37T 0-0005 fAeTe grar
g1 38 U faeeh (Wink) 8T g £ 1 38 YR - 1 wink = 0.0005 min

4. TFHYISIX HeX (Exposure meter) — TFHIISR I IRJT?“IW AT el h SH hHAL &
AT SSHT T fRaT ST B |

5. Fols WS¢ dUT WIad® (Flood lights and reflectors) — SoTohl 3UIART HIA TAT G
oATed N2MeT 3TSH Fllel & [T @IAT B |
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6. TATAT WsTeFeX TAUT T (Motion Picture Projector with seen) -S<T1iT 318 fhea I

IR-SR T & fIT gaaT UM BT &

(ii) e FT fAATOT (Analysis of Film) — T IR fordlT sifafafer & freareer aur oraa
gl & 91 AAVIT e & AT WalareT &7 T fhar Jrar &1 Wiatael W fhed &t
AR T ST & 3R HTaRTHATTIR Ueheh Y AT Teleehl JeT: G@T I Hehell & |
SHY P Teh T ATURUT AT Ied fhAT ST AhaT g1 TATF (Analyst) e T
faeeIvoT [T ugi & Far g-

1. TheH BT g IR TATHL T HIIUsh hl ATHTT SITARRT ITCT HIAT ¢ |

2. 319 HEsh & YRIFH TUT 3o g &l GoArd fohar ST 81 St R wsh IR-
SR QTN ST 8, IRIEseh U7 3fecist fdeg Teh &1 1T S &

3. hTEresh T "YRES " O Teq @ T SITaT § SRl Al 8T 379T-379eT AR feorar
(Therblig) Teh & AT FATCA I &1 TgT "IREH" & T 9§ R e Io:
TfSeam=X g1 ad &f Ig SRS JHTCT ATAT ST |

4. GFQUT Thod # HAshl hT HEAT dAUT 3eTehl AT AT A & 3662 A thed &l
9 W YA CAAYE ol S g1 o §H "R faeg fewrs ¢ 34 wwy
ioTered ! Uehehl HTSshH hlATATET i ATSIT Alc T od 81 30 T\ [ er
T 9T hRIIshT T ol HEIT Ud SeTehl THY ATl 81 STl & | Hrdershi ol faRersor
e o IT o Fo (AT HRIhA AT ol T T ST g |

5. TheH ol TaReIYOT it & AT fohdll Tot I Shieish oh Teh-Teh T sl Ueh-I1eh T
el A T ST &1 fA2eiwor & qul gl TR AT STl U fhed
f2eIyoT efie (Film Analysis Sheet) T Gt &% ot oIl g1 RUIE ST GHT glar
Tt @nT 9eT 3R a1 2RI (Therbligs) 3T 3TEIaT-37619T Gt fohdT SATEAT ATRT
qAT 1S 3t TS AN FET TE=TT AR

(iii) freawor & gRomaY 1 arhrr Rsror (Graphical Representation of analysis results) —
319 e fagevor effe 7 site fFY a1 31eT & 3MUR W A1 1 AT fohar Sirar & 5
;nsﬁﬁn'é (Simultaneous Motion Cycle Chart or SIMO Chart) %gd &l Jg e 1T aar
14T Ty °TE (Right and Left hiand Chart) &R 3T & 1T & Tora# alaAt grai fr arfaar
®I 2RTser@l (Therbligs) & ®T & AT JATAT &1 39 AIC & HATATY FETTT T
Fgeaqul A& AT Sar &1 T 4.3 7 @A a1 & U 9w9 (Performa) 9&fRia
gl
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(iv) % 3% 3=a AT &1 @A*™T (Developing an improved Method) -
HgAT A (Simo Chart) & dIR el & 3Wed 5§ AE H FEH T o
STar § aur afafAdeaadr & fcur=dr (Principles of Motion Economy) T 9teT
Hd FRMP & IEfdd daT THE g JET # QT WA g1 SEE TH HAS
3oold UG gHTGRTel fafer &1 far grar gl

gfeera® (Therblligs)

Tl YR T AT afafaftet & o U g&d Ifadar (Fundamental Hand
Motions) &Il & St ST gl Wl &1 sk I $eT 3MURA &€ AT
qFd A & AU RSerdd@ (Therbligs) &1 9AET fhar Srar &1 ARG
EYYT PN A Tl & ToIv [Fewd (Gilbreth) o @t AET aifadi & 3%
3eeRdl & 3TEY BIC-OIC 3agal & dic fear 3R aifaat s ydfiaT (Therblig) T
a1 feam| areda 7 s :Rfser?d@ (Therbligs), [rasar (Gilbreth) & 373l 78Ry
FI 3o¢ HH H (WA T FeT & IYFEHT H 16 Wfcadg 1 9T fhar | s &
al Wfeemd IR N For 18 Wicereq 1 YA fhar 7| 30 Wieevd &
IfeIed 1 Td clieh =gl (Symbols) I arforer 4.1 & wefia Far a=r g
A 3R afd sreads # udfoed & 9N AeaRdsd &1 sa O areaye qu
e 8 arar g1 ey off e A Fa A fSger o a1faar (Motions) #eT TsdY &
37t Ol 3R Ho afaal # dlcax T 3ol faRelwor fhar Siar 81 38 TR
3ATaRTE AfAAT I ger] dAT YA AfAAT T TAT aeh fHAT I-—AT FRT 8Y
gaifes fAdea=il (Most Economical) 81|
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anféret 4.1 : GERRE (Therbligs)
WA | o | P
WO | (Therblig's Name)|  (Description) Name) (Symbols)| (Sepcility) B
1, |Search o B S < |simyphgd | BN (Black)
2. |Find R R A & F < |fersi 7 (Grey)
3. | Select T A SE — | dRawq PR | & A (Grey)
; T A G o M ¥ | o (Red)
% - M 7% B FR
5. | Transport loaded | ¥ &Y ¥ A | 7L O |agemd | & (Green)
aremara A
6. | Transport Empty | & ERI AW R | TE N madht (A
(Olive green)
7. | Postion WHRTG W | P Q | w3 v w | e (Bue)
™| &
8. | Assemble S A +# |®& it @ | & (violet)
e # SR
&
9. |Disassemble | WM B FeW-FW| DA # | g B | EE
A HEnT AT (light violet)
"
i Jqdm B U U | wm I (purple)
o Prdiaor e | efvorgn | o B
T L O (Bumt ochre)
—— At am ¥ | pp 3 et o3 e | T e
12 A A A O ® (Pale Blue)
Release WR B RL B B | TR A
13 = :z?aant (Fine Red)
feR T H M & | g Ron
. | Wl al #o & (Gold ochre)
Unavoidable WhRdmalian| uwp AR R W | dien (Yellow)
i Delay A 6 wi
voidable ¥ M I W AD IR AR (& e
e A o v ¢ L K@t | (Lemon
Yellow)
17. | Rest for over mwARIas| R @ Fer  dor | AR
18. | Plan A5 & PN @ Fiwex  Rwm | 90 (Brown)
' RARE @}
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ATSHIAIAA TETTT & 18T T e 0] (Advantages and Limitations of Micromotion
Study)
o1 -
ATSRIAIRNGT ITEATT o T Te fa=T g-
1. g7 Tafer &1 ATl faavoT ured 8 ST g1
2. faaRoT fhed 3 gIaT §, 39 37cT9T el 3 of ST 31eTT fohaT ST AT ¢ |
3. Tohed oY el 31Ty @ Tellehy F&H T T ST Hehell B
4. G&H W G&HA Hr Y 31T g1 ST & dUT 38 W1 ST HhT 8 |
5. 39 T8 H HolaoT &1 AT 31 caferaal S shan3it & regae & ggrgeh ¢
6. TdTeleh T FLMT T TThATHT o FTET TFET T ITETTT il H TgTIh ¢ |
7. HHAY TUT A 3G &1F H A WoT 1 g Herdoh & |
8. Tordlt ST T et T T gt fafer @ieter 7 Tgrae g
9. FATAT HHAT HIeTh ] ATl HAT 3H[ehs Fheal et H TEIAh ¢ |
10. T T A1 3T A GIRALTT ] FEIh g |
HA-
ATSSRIAIRNGT ITETTT T Ho WA 871 § S et g &-
1.3TT I shdol BICT [ShaT3il o faeeiyor 7 fohar ST 8
2. g deheileh 3cT TS I § |
AAAAT CTIT (Memomotion Study)
TG IETT HISSHIARI AT T &1 [ahTad T §| FHenT ITASHR AT HUSST (Mundel)
o foraT| g 3T Rrafatad aRfeafaat F e &-
(i) 319 FRTH g o FHY Hﬁaﬂhma@mmaﬁ?mm?ﬂl
(ii) STof HTARI & YT HAF (gang) T AT T ST &Y |
(ii) ST 1T SAfeel (complicated) HﬂTﬁ'@g‘U(IHegular) g
FIT T T fhITriTh SH 3ETIA H HIIHT g gl & 37e: X sk &l
hcH T T1Y o Tigd A3-UTg THAT 3fed]Tol & G Gidl ST & | 361807 & o gfd
JhUs T FOF a1 387 8t T 3 I1T 4 AHUs H U T | 39 FA I A & foT g
mwwmﬂﬁﬁ(wtomatic)W@WW%E’TWWWWI &
AL T TTe] AT &G (On and Off) A BT &1 HAY T WA T 24 T i Gehvs
e 1 afe Aerus & e R foram SRy &Y 20 fBee &1 SR | fBsTe & 37 SRET | Waige
I FTAT a1t 960 T Uit fAsTe gicl &1 S I TR Wistered &l Tolleht 3176 80 T gl
fRI%e T FT T GUC AT 3TY FH AT H QT I TohdT ¢ | 3T T H &Y "1 &
fAdeagar &1 @t @1 YT e R TATer Sl GURT ST Fohell &1 Aol § e
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hed T 3CTTT Hlah Tg Ay ATelT ST oraT & 6 hdeT T T T 7 o9, hder

3TTATHA & o9, fohceT ﬁfraﬂwfr@?}gm AT fohdaTT I7T T (Waste) 31T &2 I
GHI F heAY Sleh Fohe Bl ITUETThd GURT ST Hehell ¢ |
AATHIRIT T o oITH- 3 JHeTTT H o7 ATSHIAIRIT 37807 7 gley Tl aIret hr A7y
qafY Tt €| o JrfARerc et 3R 8T € o1

I g [T ATSHhIAIRIST 3eTTT H TEAT ISl § Fdifch 3HH Tdh [thed ol ATl fhar

ST & |
.  STH HH hed BT [TLATUT HIAT ISdT ¢ 37cT: I AT el va & g
1L WWWWHmm/m?mwwm%ﬁWQH
ETYT SIRT T TgT &1 T g |

Th-ATH TAT AT Teh-ATH (Cycle Graph and Chromo Cycle Graph)
fIReVUT T 5 SIeAT deheitenl T TahIT FFTeIS2 (Gilbreth) = foRaT AT I TTF aF 99T fohdy
ST &, ST JdTeleh Sl 31Tt o 9 (Path of movement) 3T eI ThAT ST T&T 8T | ST GlaAT
dehattent 3 3T ThedTaReT & USRI T JTIThdT alaT & | A 37 ATAAT T IgdTelal ﬁdgd
HETh Bl § ST Selall oty It & Bicll & Toh ATEROT AT 317Gl § SeTehl el
(Follow up) AT HidSeT g g |
(a) TH-ATH — 4 AT 7 HAF & 37 39T & WY Teh BT ded Todl Si1s &A1 ST §
o 3191 &r 1fd FGET g &1 39 YR goiaT e I #Acg d hed Tl 39T
& Afd & TY F AEITT RAT ST g1 30 IhR & Rars & gshard (Cycle
graph) #gd &
(b) FATH-TE - IcIT WR & 39T HT afT & IT AT SAAPKT TohaTh & ITed
g S § We] SHY T 1 &M FT AT 6T gl gl
g TOQTAT 9y (Pearshaped Path) g sIel I b (Chrono Cycle graph)
gl &1 TR & ofehreln TR a1y & TR @ yeftld sar g1 e Hrdsry
M W TE TAAITAT (Pearshaped dots) & g1 ST & AR goieh AT gt o w1
ST &
SHA YeREAEd 99 afa @ Sf9d giar &, 39 Jfd & Ad Fe IEe#Hd 6l
aifa &1 AT fRar ST Fehar g
afaffiaeaaar & fgur=a (Principles of Motion Economy)
WW(Worker)aa’aﬁéM(task)me%ﬁagagﬁﬂlfr?ﬁﬁ
wXar &1 Il s afaat g & rewEa T S Y 98 sy Rwerar § 6
S Il
(i) 3r=TaeTs § 3T g S Fehahl ¢,
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(ii) SET ST bl § IAT A SGADL 3olehl TAAThIUT [hAT ST HhdT &,
(iii) RIS AT F JHE IRTTA b Tl T T Tohall &,
(iv) SR & @Y 37 GaRT 9§k &1 & THAHS S Hevell B
e sfAF (Worker) g@rT fFd oim W@ 3iToeslt & s &1 afa & 9af &
HETTT FIAT & Afa 2 (Motion Analysis) &garar 1
FRAMAT HYAT 36190 # e 3cUeT S Toled & HRUT ATHDT H Tehled &l
3I3Ta GBIl TATHIIAS YTl glel & S HRUT g Hehel o ol PRI oA T e,
FRIETS H cFaEAT, FREFN g (Work Condition), TI&d 3uaor d 3HER
aur #ffew 1 RS &Hdr 3fe| e ¥l (fatigue) & HRUN faeqga 3reage
b 39 FA P B 99 har S @ FREE H A0S 3WcaeT fhar S
HhdT &1 TAdeTIdr & fAgued o 38 382 1 qfd & v gard 33 gl
s fcuredl & Tauyd Py F darr qor aifa g & g fFar ag #
g1 Tculedl @I YsAedd (Rearrange) Ud WidEUUd &¥el & o a=d (Prof.
Bamner), @I (lowry), A«1S (Maynard) dT 3= fagae faiw Ihreer @l
T ¥ feuled 1 A & RH 9ad 81 ¥ 30 9d W &R ad § & WK
& 3 B K T FAT AR, IUSION dUT HSRE HI ggdd FH hT SR JAT
FRTTS FI 3fThedd Hy Rar S| I 59 e drea sreir-aifa frar = ar
AT ST § 7geIdd Yehlel I 3TadH 3cUlgsT [l ST Hehdll &1 31 fculed
frafafad die v qaif & geffha fhar S Hevarr &-
i) AT R & 3937 § FFaleud Afd fAdeaadar & fgued
Principle of motion economy related to the use of human body)
ii) FREITTS Fr TaEAT ¥ FFaud Afa Adeaadr & Reued
Principles of motion economy related to the arrangement of work place)
iii) 3SIRT & Uil T IRehedsT ¥ HFafeUd Md [Adeqadr & agured

Principles of motion economy related to the design of tools and equipments)

(
(
(
(
(
(

IR gl #1 faeqd faawor AT yor 8-
(i) A9 IR F 3TN F FFafeua fa fAaeaaar & gy,
(Use of the human body related to the use of human body)
(1) 3cUTCsT ST & GleAl griT ST YT glelT AT T |
(2) GIAT T 379=1T ITTY Teh AT TRFH Flch Teh FHTT THT W &I TATCT el ATgU]|
(3) s Y 3™ & 3faReTd At a1y v a1y w3 off AfSHT e 7 787 &

TRT|
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(4) gTT &7 1T FATAT (Symmetrical) a7 faadia feem3it 7 gisi anfgw| it grait v arfa
Teh H1Y glell g T
(5) BT AT AL 1 ATAAT 39 3H sGATH FITRI0T W GleAT AT T T’ HeAlateten
T AT THT 81| gTT T ATAT T AT FafferoT et TR &-

a. 3{ITTorat s arferat

b. JITTCIAT AT HeATS (Wrist) T et
W,WHW%W*MW(Foream)ﬁm:

d. W,W,M@HWWW(Upperam)ﬁm:

e. JTITCIA, HeITS, AT, FULST AT hel T T |
(6) CEI-HGT (Zig Zag) ITIAT ST 3T&TT &I T TATTTde U ITfadar (Smooth Continuous
motions)ﬁaﬂwammﬁ%ﬁﬁmﬁQﬁmm@m
feFd FT I AT g, 31T parodyalasses THY 97dT § AT ¥ YT glaT o
(7) HFT T&e9T (Free Swinging) aTell Tl 31feIeh 3TET AT 3T JUTSAT dTell Blch o |
Sog Th-Shehd AT AT ToT T ITAAT ehT TIETT GUIAT &F ST AT
(8) Tadrfeld fasdigsT (Automatic Periormance) 3Tar W (Repetitive) &le1 dTel
3Rt & fw grsfas @ (Natural Rhythm) 8T 37aRas g1 & & $H YR
IafeUd fhar ST @13 v & o (Rhythm) S=iT 3§ | ST 1 & 91T § 31 2UhieT &7
HH I BT &
(9) FTT &I 3T YhR IATEAT THAT ST ATRT o 311! ¥ 31Ty Teh IIRTHSIIS &1Thol H
g 81| 3T IR-IR 3@ T 39T BIhd (Focus) SGelel T TTRISHAT o & |
(10) TAIT BT 3T HHAS HI TEAAT & ToIT glodT AGT AT FAIT (Momentum) T
JUTHFHE, ATAUTAAT T ATFd § Uehedl weATH FledT AR |
(1) TG el T g1 IR T FFTTH YT gl AMGT ATieh [T Ueh, FTad ALY 7
I &I qUT FoRaT ST G|
(i) FHEIFY Y YT § Feaforrd afa fAaeaaar & R

(Principles of Motion Economy Related to the arrangement of Work Place)

(1) Tt 3SR gur 9ery v TR g Afad T W 3uaed g anfev foad
RS 3T TATHTTAS & F 36T Toh |

(2) T3 3SR, AT TUT FAT==0T SIS FHART o 91 JUT ATHA gt AR

(3)m$xmwmmﬁq§mﬁ$ﬁvwWqﬁ’r(gravity feed

e

bins) TAT FheceRT ST FINT AT AT
(4) 3NSIRT Ua Terf sl STANT o HTAR Teh eI EAd 5 (sequence) H TG glall
BIRY
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Unit 3:

(5) #TH & Joo1 T cTTEUT HRTHCTI T it FIAen3it & qol gl =g |

(6) RIEAST TR JehT2T hT FH T cTaEAT glail I

(7) B T GAR 3feehel Blel IRV AT gaT AIHT g AT AT gleir
LRy

(8) STGT deh T &Y 31T f3eila’Y (Drop deliveries) AT FoideX (Ejectors) T WANAT foham
ST AR [a# foh IR 3cd1g & fAeaRoT (dispose) & forw sifaes @i 3mdar
gTYT T TANIT T HLeAT I3 |

(9) HTET ST USRI DI Td Fel oh TolT DI T 3T FHI o T T 376197 (Contrast)
gl AR |

(I11) 3SRY T 39a0T i IREFeTAT @ Frafeud afa Raeaaar & fRgured

(Principles of Motion Economy related to the design of Tools and Equipments)

1. §Y HEAR (Work load) P HER & 1A ¥ HFd gl AMT| I§ HRT T,
Tohererer T IEford gepte SaRT faham ST =g Tl

2. ST 9cdeh 3ITell $o [ARISE 1Ty il g1 egRoTaar <8y USTear &, a8l o}
3HITTorAt & &TH AT 3R faaRe feham St 1R v |

3. @I d% AT g U8 SR &1 93T 3T aifeu AT 43 937 TAT it dr Jad
g gl

4. TS PR & FE HA H J&TH 811 39

5. &3 UgHdAr (Screw drivers), sheopl TG & HEERIET fSSise 38 9R gl aifigw
a8 9 81 & Yeh3 (grip) §o1 | SEY HTARTeh eI H ol & T & 1A gl STl
gl

6. Fﬁ'aT, HIYIR T2UT g&d qﬁ%ﬁsﬂwaﬁaﬁa@vﬁwqﬂw (operator) R
s Ry # oA IRade b 3o¢ TANT I Feh| | HTRAHA FifIh ey
(Mechanical Advantage) 9Tcd 8T & |

Salfe [ A (Ergonomics)

“Ergons” &I ¥ § “Work” TUT “Nomos" HI ¥ § “Natural Laws". 3H THR
"SIATHFH" & Teh dATAD JHETTA & & H GRATNT THAT ST ThdT § ST ATAT T2T
HIIPRT ATATGRUT & ALY FFEY TAT AT & | SINATHFH Pl g ToloT TR 37 Fg
Hehd g- "Fitting the job to the worker.”

3?\?\'3?1 (Objectives)—a?l'él' &Y (Work rate) 9 G&TdT (Efficiency) & EIE{T%I' $el o gioChIoT H
ATAd T FLMT Gl Sl TehIehoT (Integration) Wﬁ@ﬁﬁﬁm%%’@ﬁ%q%l
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Unit 3:
i) ATHRT I ATARTRATIIN & HTET HA Tl FT HTHHI,

ii) 3URTOT, AT TAT Felel FT JATHFeIA 3H ThR FAT foTHqT I ATHPT i
RN TS AT e + g7t gl 3R &TaT 7 & g |
iii) ST T YA & ToIT 3HeTehol U THTGRIEN ATCATaNOT SeTeT |
SR HEATA & Headid eatarad Hrat 7 3T FUR Brar srar g-
i) RIS F ATHPT Ta ALMNT TaTelh! & T 3T FRITAA T 3e7h 3o1-307
3fa sgaraT g @Rl
i) SIEPRY aTATROT HART & fHC HRHASIH, FTARLFTUH TAUT SaTcl & Fefer
el dTell gleAT A1ig | 38 feru-
a. FRTUS W AERTET Yarer 1 3T saawar gl argu|
b. dATIATT T 3T (Humidity) 3R &=y =nfgu]
c. N YT g Mg, Yol Td Y31 IR HEBRT ATATEROT gleT =T
d. T@sfral va QeetemEl fr AR sgaedr g @IiRv|
(i) SRIEYe ST EART T T VAT g1 S HRIEAS & 3Helhol & |
(iv) gica & sl & T @efy Feemfaa 3ug glel =gy
(v) ST FT -3¢ VAT g7 a1fev fS@d AT dur ARl &7 g&dled?or
gATH Bl
(vi) T8fr geor o qur <fax 3nfe Turassa 4fAF & Jede E a1fgy |
FrRiTya A= (Work Place Layout)
T IS FREYA O @1 Sculeehdl defr A fadY Aeree gt g1 U
AUl HRTY AR A TodSe WAl § AT Th IR H oFd AT T
A & v IRT Far § efd e @e Gea 3caeedar W Awlia gsma
STedT &1 safav f@=ar@ (Layout) T fBasd ad THI FRITUS g &
AT AIAT FT 37927 [qaR &ar aifigel F @9 [GF 9aR g-
1. ey ar 3GR, S8l d% 999 @, 33l & JHA dUT AT FRIGRY
&TPeT I T TN & FAoldleh gl AT
AT gU &Y & AHE ERT § ) I THT HIGRT &Fhe, 3aferat, gy
AT FigaAT I T™ae (Pivi 3T F &Ah gl ¢l ofar o ™3 4.5 7 wefda gl
HTRTH HREBRT STthel I, g1 TUT & (Shoulder) & f¥ae (Pivot) Hedl
U I #fel (Upper aim) @Rl s« 9 37T &1 &19whel gaT gl(ed =& - 4.5
S gerd Jur R fTRedR 9T 7 37d § 37 WX & AT, ololaieh Jadr
AT HRASRT &% H IWAT AT aAT Sl 39eTehd A YA 8ld § oo
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IR A W3 ¥ IR JfhTA FIRRT &athel H WA =RV 389 31f8F g
wﬁqgmaﬁmaﬁmawmﬁammmwm|

-
f/ —
L~ SRS

. B3

=

N
\\
/‘ 4 AN
éi; V 4
]
) gl e A\
¥ N 5 Y 4 X
AP R
L

\
P
=22
-~
wy
Sy
ya
\
e
-
=2
~-337%
1IN

S,

AN 1 LI a)

— \ ;o A = = |

— U [l A 1

= D A Al ~

— Tt ; . . !
Maximum Working : \ Maximum Working
Area (Lefthand) : f ; Asa (Rghihand)
Normal Working Area Normal Working Area

fory 4.5 : v e @1 BIEOR &7 (Working area of the workman)

2. Ife F kAt gl & fohar S & 9% g1y & fav uerd ryar qeit A
37er9T INYF gt arfgw s

WG I g & R el arell ST JAT Gl RE G g1 & fohd STeT arell &
T ST ARy

3. IfT qerd & T¥eT F 3@l (eyes) FT YA BT & o STEl d THT & Ty
3 &R F IWT AT AT STgl & 3G 39 Aem & 2@ T 395 fov /X
GAT HT HTGRIASAT el I dAMET|

4. 9eTd &1 i v yefa 7 Reaw 7 swdr Rl # wanfaa e 2

5. g&d 3RT &I, foer sifafafaat & gafafa (Symmetry) dar Rea (rhythm)
w gonfad fFY 3o wifgel gl a @9a &, fSar «5 [y amr F, S
P H TH AT g AT T §TT TGl & IR IR 3T 3T 3@ &
foT Tade g Tfgu|

6. 3SR (tools) & AT ¥ 3SAT TAT Sl ST AMRT| ST&T doh THT & o
& 9ard & 3eTen 9 @HS 3R, T o Faaifod §9 8 @ 3R 3R 3T
3Pl 33T |

7. & =4 (Working bench) @1 &l #I w18 58 YR cFaeyd &I S
T & e 3Meers fufa # W 95 getad & & foo-
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Unit 3:
a. Bl 1 FUg gl gl WY T Ed AT HT F9U TcAg (Top level)
ITET T HIgar I 98T 500 mm T )
b. FeT & FTg VAN el ART Sl 3TN TS ST g5 gt Haeansit
H dT & Tl
C. Joh HF A dleil & AT FHAS P IUcle FET Silel
TR
8. HRATY W IS 3aTd i YT, Yo, AN, AT, IS A FHFdel
e =gl gl =ifgu|
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S A9 (Work Measurement)
&H Sed § [ AT H 397 dohelehl & 99T fhar Srar § S e 3T AfAe
CaRT U TAfAse Silg (Specific Job) & Teh YATEIRT FUTad TR & Selled H
Tl aTel GAY T fAaRor e Bl
FYAYS, Yaeted (Management) & TH&T [hell 3TWAT IT HF FRAAT &
fasaregsr (Performance) # o9l dlel THAT HI ATGA HT AT 3T JhR 3TcleE]
AT ¢ fr suemaY (ineffective) TAT & 9gdld HT 38 THET THT T 37l
fohar ST gkl GIal Tehd &lel & 36T & YR W AT & AN & FhR &
frar Srar &1 9uH, 5® A g7T (Standard Time) 8 #gd &, & 3ed9id a8
A e fRar Srdar § St fhar qut e 7 oerer anfge qur gadn, o aredias
T (Actual Time) 8 &gl AT &, & 3feddld dg TAT aiic fHar Ar § S
fohaT T THAT aEda H TR 5T YhR HIIATYT T 39T fRHT ST Hl Flad
H arel AR FHT dAT Al 3cdied TR I FURT e & fow fvar Jrar g
AT F 3YGNT-
(i) fopar & 191 @ fasgsrdt IFHT T ggareT e & oI,
(i) fahed (Alternative) & TR 9T weT glel arell faferal &7 catansit &1 o
A & AT,
(iii) I[OTT arfafafer =rE Itiple activity charts) T #Hee & WHE & Heedl W &
I Toolel TA WA &
o,
(iv) #AAG Td AMA TAE HT Ace T 3 ALMAT Hr T&IT AT AT Sog Th
3TREX 3TRE (operate) X
(v) P P F W F 6T GHT F A AT TS FH Igd Teh aX ATH
TS X ofd §, d9 &1 3eTehl WAl Hd g
(vi) TUTY Tg gReRll dicdgd (incentive) TSl S0l & folT 3TYR YeTd @l &,
(vii) 37TehS 3T U H| Segl 3Hhs & NUN W ¢S & AU [AhTHded
aur fEelladl &1 AT a1 giar gl
(viii) HH P Folc Tl dUT Soic [HATeT0T JoTlell & fIT HTUR el it #,
$H YR S fRdr 3egner # o afafafedt @ @erfed e dur s &
Ao e & 3HTaRTd 3ehs 3T HUdl ¢ ool FHI Ueh Hgeaqul {fHe
31eT T B
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|witrm|

v
[mmm.ftwai,f&mmmvﬂ

=

|
s | [ rd dvafem | [yfauLm][ﬁﬁufﬁaﬂﬁiWM(RM.T.sﬂlj;mml
J

A |
rrm—p— ol
o S wA F ARIN F AAF THY A
|frre,_ v e FA A9 AAF T A% v 0 F o

forx 5.1~ =d 5=

A JUT I 3eqAT (Time and Motion Study)

gotohl Tl g aReTRa fovar a1 FehdT &-

af EAIT (Motion Study) — " 8ff 3cutes #1 & ygard AMA TUT H{AS
el aTfAfaferl &r HEqTeT Fleh 378 @ 3AaeTeh aTaAl i g el AT HeA hr
fafer & 31ced W, YHTGRITEN JUT HHAGCY ST & I eI FHgelldl gl
AT gl (Time Study) — "fRdT 3cUlgd 1 & A & U o€ AT &l
RePIE oy TAT IS ETAT aed I deheileh Hl AT EITA Thgollal gl"

=0 (Barnes) & AT JUT 1Td TS HI fAs=tifeha &1 & aRenfa forar-

"Time and Motion study is an analysis of the methods, materials and of

the tools and equipments used or to be used in the performance piece of
works."

37T

" & fasured & AT IuPRr A W grer FYAr 3UANT H AT @ 3URION Fefia,
vert va Rt &1 Reawor & gag qur afa sreaaa wgr Smar g1

AT Tl A HEIIA @ S-SR Mt (Working Conditions) &1 FUR wd
HATeThie 0T TohaT ST TohdT g, [oTaeh IRUMFATGET S Tl g Sl g, THT
SO gl &, A T &THAT H ™ gicll & T 3Tk 3curel 8Iar ¢l 36 Yo
AT AT T 3eTT e Segeat & ofd & v 3maegs §-

(i) forell & & A9 Td FHrel HAF SaRT S I AT &1 I (Accurate)

HTeT AT AT |
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Unit 3:
(ii) fordl ST @ qul e & fov waifee [Aqead Al g e |
(iii) geraf, Afe=T, #FMAT g 3uaol & fow #AAST (Standards) #r fAUROT T
(iv) PRGN Iraar AHh ol oI5 afear & g&7 T g TiRIETorT SRisH qelre
AT YTAGTUT H HEIIAT AT
(Activities performed during Time and Motion Study)
AT qur afa 3eggd 7 A s Ry S arfgu-

1. (IAF 3cUCA P BDIC-BIC HAET H dicaT 3R 3R 3curied el H AT,
AT, gerd, fafer 3nfe gary f&ar a—ar gedier Jqur Yg&d AT T °rel AT
el |

2. 3cUIGel S FI W d4T 3T BIT oAl 7 dicaT|

3. F I o oI fohdell IETAT 3MTaTSF g, AT Fe |

4. 9% TS GaRT &I S drell afAdT &1 gar o@lel vd 38 fHeetar
dAT HecdR Pl AT FI&AT |

5. HAlIh THT AT F ool & GRAA 38H Fo IfAerd I AWM dc el
3T 3T o fod &eT & I8 §AT Ueh WURUT HiAsw & o f@es-
et 1 GBI & AR FeeT-Heat glam|

6. Ycdsh WUS H o dlel FHAY A Sised YUT 3cdiead H o §HI fAehrel
ol |

7. HA% H WS AP, YT gy H 3G & o $ 39GFd THI EG T
(Allowance) i1 &aT |

8. ¥ YR fhdl 1 & e & o A gag [FuRa a=er |

AT qUT AT IEqTAl Y JoIel

AT ey (Time Study) afa 7¢I« (Motion Study)
1.9g T & AT I AT9dT gl 1.9 &1 AT lellehd T &
2.9% T B Meaded HAT ¢l 2.8 &1 H TEAT § T §TdT gl

3. 3HY F FH AlTH GAT HATHA BT | 3.388 AT 3662 (Task) 9red gidm &l
gl

438 T $ HRT AT FEd ol 438 TRAT Y FT GTNHIOT Fed B

5.3 Ifd 3T & dic H fHIr Sar | 5.98 IHT 3eTIT F Ug fhar Srar g
gl
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el LT Th A & A& ¢ ar cafRe Adead (Y vae s g
(1) f TAT AT HEIIA F ATH/IOT

(a) HfA=FT *F faw-
a. 3if8& 3cargehdr (Productivity) d&m 3
b. 3Ta AfAHdr |
C. F dUT Tidhel H Hecorel |
d. eI, TXeliehed AT A Yehlel dlell B |
(b) THTST & favT-
a. HA HAJ

b. #HIeleh HIATA! I AT |
c. WA i 3T greger |
(c) ya=tr & faw-
a. 3T&& e |
b. YT JIST3T GaRT 37ST dAdel URAET |
C. HIel HIAT IV |
d
e

. BH 7 T

g. 3=d 3c4icet|
$ A9 $H ddeild (The Techniques of Work Measurement )
q UHE aFells, fOed qarr s ATaer R Smar 8-
(1) TSI ara §HT 7¢I (Stop watch time study)
(2) q@ @eRd a1fd @77 gomelr (Predetermined Motion time system P.M.T.S.)
(3) oIHsAT arfafafer 3ryar oTHeT FI (Activity Sampling or Work Sampling)
(4) 371fheh 3MITUTT (Analytical Estimating)
(5) AT 31T ¥ HWUT (Synthesis from standard data)
Y AYA & Hd49q (Basic Procedure for Work Measurement)
F HAYA & HAdGEH ddh § = & fav e ug maeas §-
1. T (Select) - LTI A Tl Tt FI FT TA JAT HEATA HT 36627 |
2. R#E (Record) - o aRfEafaat & &7 Far o w1 § awr s [/ 39aE
ST W &, 399 grafeud sl R #tell| s & I8¢ SIe-oli¢ 3fagal & ars
ad g
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3. SreT (Examine) — Repis fpd 3 ster aur @eft sragar fr e S ad g
SOU gate wardr St sruar afaal & w@er F d™r S g@ear § g
HATILTS 379Fal Al faEd foRam S FehaT gl
4. ATAT (Measure) — 3T 1T AUT dhelled I JIET A U Y% HaUd
I qOT el A o ALY AT A &1 T qoT Srdesh & o6 FHel AT HT 07
A &l 3T TAT Hl H AT (Basic Time) Fed gl
5. Hehelel (Compile) - FHITH IT IFTRLAA BT HAlAh THT ATd I ¢l 3Th oI
WY o §AY FIIS W AT IFadd oW, IRA e i o
(allowones) &d Hel WAT H AT YR HI Tel &I SIS HAllh AT &l
MO T &
6. g &= (Define) — 3a7 Ifafafaar & Aot Jar e & [ Fr
Juriar@s IR wXa §1 & e [t qar sl & v aes
gag fuiRa & g
HAY eI 39hI0T (Time Study Equipment)
AT 3T & fAv T 3uaon &1 gAer foar Srar §- (i) foRmer g2 (Stop
watch)
i) HT 7€ 915 (Time Study board)
iii) TAT 3reITT MT (Time study sheet)
iv) THT HfF@ AMA (Time recording Machine)
V) ﬂ?ﬁ%‘:r $#T (Moving Camera)
vi) H310Teh (Calculator)
vii) ¢HIHIET (Tachometer)
(viii) ATIA IYRIOT T YATAT, ASHIHCT, TTET soleq 377 |
IRIFT YT AT Tfered Faror e gaR -
(i) 3T &=t (Stop Watch) — TaTe €3 &7 39T §HT A9« & forw fhar sirar
gl fous af3ar «r 3a% s¥e (Dial) W RfFed 3@ & 3R o qur 36T
SRR & MU W gofipd fham e g1 s¥el W RfTgd 3wl & AR W)
fawrer afsat &t eifere ar auif & aefiepe foham Sirem 8-
(a) g fAsTc faA @ (Decimal minute stop watch ) - Ig &3 HI
IETTA A FEATT F TANT H AT &l FHHT S 100 SRR AR H e
giar § U g3 (Needle) U fAsic H SIel &7 QU Teh Tl ofamicll &1 ST f&
T 5.2 # yefda §1 3@ O & 59 93 S W U Dl S 3R [ TEa
g S o SR el 7 fIsfSid giem 81 ©i¢ S W ¥l arel g$ 30 fAee &

(i
(
(
(
(
(
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W T Tard o@llel 1 36 YR $H €8l & 3HeudAis (Least Count) 0.01
fAete gl gl
(b) cerAerd gver faue udl (Decimal Hour Stop Watch) — 39 faeT @31 &/ &Y
3T SRl 100 sXeR el & fqaforet giem &, 5 W =) arell o151 g8 veh goe
H 100 TFHT ST &1 37 3H TS @ 3ieudAis (least count) 0-0001 €ver
BIcl &1 30 W &1 ©ieT Sl 30 sRIe) el # I gian § a7 i g3 Th
gue H 3 - IFR oINdT & 37 U AT 0.01 g9 & SRIeR g gl
(i) T FA7U (Moving Camera ) - STFT AT ABHHARG HeIIT & v
fFar ST &1 3% GERT 3cuig 1 # o AfAw S afafafdt @ gEAar @
YA T F AT Fad T & Bler Taax hed IR $r S &1 fhed &t
droteey I Tee] AfHAS HI AfAfaftdl F GeAEaT § At d S g1 T§ HAT
s faEART (Ranges)x fav faaa aifa oX gerdr § 9s &RoT 9% fhed &7
WW%@TWW%IWWﬁW@WHem AT Fh TohaT
foham & SO Fol AT AT TRAT ST FhT &1 AT FAX AT 73 1000 e i
fFee § 3R I & AW & 50 freA o@rdr § df ATee & o@m 547 0.05
fAste gl I fafr g § e sHe waer 7 SitoeEt 7§ glar § it a5
fafer 31 @l &
(iii) Weror: (Calculator) — HaTuTh T YT fAffesl AU B FIAAAES H
& foT grar gl
(iv) ehHIeT (Techometer) - 7:MNeT Fr 1fd (r.p.m.) I FA F AT gar gl
=g g Y uar Torar &1 #@MNT 39t RURT T T T WY T 37UAT FQ
CHIHIY & Tl A & 3Wed TAI-TAT W 3H eI AR Afhd R @
gl
(v) AT9eT 39hvor (Measuring Instruments) — AfFeT IR & HAGA 3URIOT o
YA, AgshidIe eIt 31fe T J2eT fafdest AT fShansit & ravTehdiar
o ST B
AT AT & T $Rf &1 931 (Selection of JobTime Study)
AT eI 9TT: USRI (Routine) & &t & foaiw fohar Sirar § fadwaar e
IE MU AF I I AR 3wk A TR S IR W W@ B 8| qH
eFgeT r dr fondll faemmer & Y W AT AT F AAS T A F v
STl &
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AT 3eTTT W & TaT TS FFEATIad SRUT AT g 8-

(ii)

(iii)

(iv)

(viii)

(ix)

a1 F& (New Job) — I« I ST aTell &R &1 g1 31T qd # o
forar aram gl

#fA% garr RAF™a (Complaint from worker) - f&El 3R & FA
ATl & Traew # & #fAe 3gar 36 e garr Riea &1 g
gl -

fafr sryar et & yRada (Change in Method or Materials) -
Jtere Fr f[Afer srgar ggry & o fRar s/ g 9o 3 98T A
31GTF gl

HAfAF aRId (Excessive Cost) — I8 fRdl T FI e H TS
ST 31T @1 &l |

% 39U (Less Production) - Si§ IIF H &TACT § &H 3cUied H
g1 TgT &l

fAFea AT (Alternative Methods) — @Fed & dX water $r &
ool arell faferl & fov| o sgeIdd @#g oeran ¢ agr fafer |afas
A ST #

a4 wicHg ST (New Incentive Scheme) — J9 fhadr Uicdrgst
AYSTeAT T oIe] TRl SITaT § ot 7 §AT T 3EGThdT gl gl

dicd ai% M9 (Bottleneck Operation) - S8 fH&EY 3O W qgT
30 FHET 1T @1 AR T W SgA-a1 IAAT 3cu1e v & @
gl

THI-3EITA &l @ qd 3egeh Thamsit aur aifafafedt e gerew
aafed R &1 ga & o S §1 @\ 3T e W
faaaey dur ¥ddq A AT (Consistant Standard Time) 9red gidm
gl

(Steps in Making a Time Study)

AT HEqqAT 4 A AT & a wog@ oot T gah R g-

() Ta9¥HA FA (Job), WdTeleh (Operater) dUT dlgd aATERYT (Surrounding
Conditions) #M=T 31Tfe FFYUT SRR Ired d¥eh NS &1 ofd g1 T8 Reprs
a3ty fe (Time Study Sheet) 9T SATCT gl

(ii) PR A AR Jod FEAT| R FRAH H BI-BIC 3aal (Elements) 7
dica IETTA &

AT UAF 399 H o9 AT Nehre HLaT|
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Unit 3:
(iii) PR #fAFH T vw Fedlds AT AAF § AGES Jolal A §l 56
fFaT $T FediheT (Rating) Fgd &1
(iv) Hehiehe @ 9o Yiald #HT (Observed Time) & HAET AT (Normal
Time) ¥ &d &1 (V) BT F UG b Sl T I AHGT TAT H S5
s AT AUIRT ST 30 99R, AE TAT = WA AT + §AT B
(Allowances)
fasafr Fearwer (Performance Rating)
U Ig W@l Sidl ¢ [ S UhEA &&7dT Ud IRPIAT dld 3fee YT
(operators) T&h HHA YR T Ifa Fsaried (perform) aX @ &l & ar o 31
EanT foRar 13T F Th FA @l BT g FHA dyeRT aRufaal A o
¥ F He & daog O Fdlelh IfUFH I A § T FT Tledh FA
3G Y UId g1 0 H AvT o urer s g Sar € ar gA e aRfEufaar &
fohdT ST Herel aTell 1 add A fohclell glaN? ATE §A #¥o1 3cUlel el aldl
JATeleh &l Hieleh HIel of Al FaATfth 3cdlcel el dlel TeTelsh i 3HBT Jolell H
9gd g AT S 3R 35 IRT Hfoid R e arel &1 # ol HfOF 3ea¥ 3T
SRR fSEd garereh / AfAe # A AT g S| # I 39T e gl
SshAl & AT fAsugeT &1 U AT gl AIfgu St Sarelent / AfAdT & HAg A
dqse X dah fasafd Hedida (Performance Rating ) aredd # Ush JolellcHs
AT g, A HE F W AAHE N afdal 6 FAT B JoAT U AHT
#Pe F i F & TET AR T Freufas IfFa gar § o aiRe ua
AT AT Ik & ST FI I, T Rl wdaets i FRET & &g &
Hehell &

AAEE A TsaidAwe A AdTHiee AU FA

(Society of Advancement of Management Nation Committee) % 3f<[HR-
" Hediehe a8 UihaAT § ToIHH HHANCTITHT, AfAw gar Fsurfed &
T oI UETUThAT Teh loUicieh AT HAleish AHGT H{AG & FT g7

"Performance rating is that process during which the time study engineers

compare the performan of the operator under observation with the
observer's concept of normal or standard performance."

A faeeT R ot aRea e s awar -

'Tg Rt AfAE F F FA H W FH, AGe aRFEAfAAT 7 Qs &
Fledlesh HfHd & HT & I &L & AT Aol (assessment) g
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"The assessment of the worker's rate of working to the observer's concept

of the rate corresponding standard rating.'

S YK,

frsafer AeaiwsT # & FFewwAT (Concepts) 1 AT T AFATAT e &
(1) AT HTHS ST I,

(2) frdlr #iffAw 7 HeArhat 0Nk (Rating Factor) AT |

s- deafaer (Work Sampling)

FF FFATAIT TP FEIDT dohellh ¢ of [AfFea afafdfaat & aRenRa st
- T #AMT 1 AfEI-31T, @ rgual & AT (assembling) e & i
CaRT @Y Y I WA T U AT HA H GFFT HT ST

qE T AICTHT doeiil (Statistical techniques) & AT & Tdh Hgcaqol
doheileh & FAIfe I8 S & af¥car (Job-responsibilities), HaTasIcAs HI JdTal
(Organizational work flows), o&3l (tasks), frsurge ceTamaii v offter fageor,
Ugdlell YT Jef A T ITATd Yald w1 @ arfdfafer deaferar
(activity sampling). ©@eaT H¥9feidT (occurrence sampling) dar YAM-f3ef Tear
(Ratio-delay study) 8 &g &1

qE Ueh HRATA dehelieh & fo@d AfAwl, AMAT TAUT IhAl & Teh FHE W Th
fafdse 3afer & fov aefRos a1 % (random) 3FaTad W §9Y TEIT W
drcefOieh 98707 (Instantaneous observations) ol S &1 9cdeh 9&I0T &7 Ig
Rers forar Srar & & 39 &o1 Fam "e W@r § aur R f[ftse afafafer srear
fSor (delay) & fow Res fFd s getom &1 ufaerd, 3@ @@9 & gfaa s
I afafafer ar 8 afeq giar &, &1 A9 g g

"SHRI F@EIRT HFfeldr dar Iefesd (random) 9O garr Ue fAfRaa
afafafer &1 get &1 gfaerd god e fr /Y & & #7 o aReia far s
HqhTl &

o fede (Mr. Tippet) o ¥ H¥Fufeler & Ieios 9&Io  (random
observations) gaRT f3el (delay) T HF 3a¥d & WY Fol AT AT & Y
3TUTeT T 9Ted e 1 fafr & &9 & aRenf¥a faar|

"Mr. Tippet defined work sampling as a method of finding the ratio of

delay and work element to the total process time by random

observations."
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Unit 3:
'FF Jeafelor & gar gdar § 5 Fadar gaw e g &1 % axar g, faen
AT I AYel ATFAId AT H TT Xl § adT fohder 77 ag HfSwa w&ar
g1 g 3R 3 Tase Fa & v #@MT AT F7 Tk 3SEI0T TioeId W &
SEd g7 dEd § & e e AMT W fhdell X T aar g AT U
faeeve 25 aR T feT 7 AN ArT & AEfessd 3= (random interval) ™
HHOT AT & 3 rar g fF 3ex-
15 SR #AMT W ST FHIAT 9137 3T
5 R AMA T ATh-THE JAT AT 317 AT I
3 R 3UaT SATFAIT HTARIhATIHT &I T HIAT IIAT 1T
2 IR @S (Idle) 9T I
FUY TUse ¢ f% aedd A MW FI FHT F 60% FAMaT W F1F FIar § awr
haer 8% WA & AT @Il
&t HFafder &1 RAgerea (Principle of Work Sampling)
w3 dFafeler, drafcler &1 AreghT Reued aur wiffkar (Probability) Rggmed
W AR T §1 P dealeer & @Y @A A 3Ees (Normal frequency
distribution) TIT 3TcATIRATH TR g §& % SIZT 1T ¢l HFTTeIaT T ACIBT
fgured I8 Tose Har § & wdica g™ & e & 39 g 7 fov
aeieed AHA (random samples) ¥ @¥eA A ardfas Fufd i Woper @@r
Tafa grog i ST oy §1 T 500 F&TUN & FHHr g€ g [Aaday gRomne
gred fRd ST Hehd § STafeh o9TeiaT 3000 YU & §gd IUY (accurate) TROTH
wed g &
I JFafeiar & HeTyAT (Applications of Work Sampling)
S YFafelaT UEThd Teh &Il dohoileh © fordenl AW faffiesd g T
aRfEufaat S8 fafastorn, afdfder fiftha aifafafet & aohoarqds fhar S aehdr
g P HFTTolar & o g e g-
(i) 39REE e @#T (Unavoidable delay time) &7 3ifeheldd, o s
HAloleh THT T ANV I AT (allowances) dd fhd T Tl
(i) fafes g wfafafodl # gwargsr, sonfaw, W, 3Hitha
FIfdAST 37 GaRT < &Y gAT & 9fd & Hidweld |
(i) oM AMT AT H #AMSF T, dher e F wlad 3wAET H
3Theldd dUT HUSRAE H B fove ¢ 9faerd 3Uder &1 3
T Fifch IS 3YRIUN o 3TTTH fAReIVoT H Ig 3YIRT IgdT
gl
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Unit 3:
(iv) TS §Hg H R & S-SR FTAor & o)
(v) @ Tl & eIt & gl A & o)
(vi) SITe Hediehe H HERIAT Y&l ot & fav|
(vii) 9&7or ey afafafer & T (Cycles) dur "fidelis" (Peak loud)
# qRadsr T JPpia gur AT Adeate & ol
(vii) FITSATCHS &TAT TUT FR&T fAsuresT & Hedihd & fo|

s dFgfoier & omer (Advantages of Work Sampling)

(i) 3=t 3T 3rar AT & FI JFafcler HETTT I Fddl TF Ifdd GaR’T
qut T ST HehaTt B

(i) 39 37T Al Toar gRoTAT A geTiaT R, ReT off aeFd Ve ST TR B
(iii) TR UfATEIT AT HEITA AT HT IUANT AT HTGTF gl ol

(iv) T IEIIA WeTUThsdl I e APl dTeAT dAT FH e gl

(v) 1 eI GaRT 3o AT FI, Teg TAT HEITA SaRT ATGAT FHGN
3rYar AR QT 8, AT & AT ST Fhl gl -

(Vi) | FHAT A H ol dled FHI AT Ul Jolell H A HegqeT H
(vii) TN & JAEUEIYS WeoT o 1 FAfd 7 smdes gRomA 3w &y
FHTIAT HeA gl &

(viii) 3T IETTA H FAT 3URN o T aig (Stop Watch) 3117 HT eFehar
el g &l

s Aeafdar 1 HAT / Q9 (Limitations/disadvantage of Work Sampling)

(i) & Jeufeer, afafafaat d NS & Tp@e 3ryar S IHRRT 39asy Agl
gl &

(i) Ig 3ETTA hael I FAdegdr dar gl § S 3TaReRt dr U 931 &
$I U8TUT (observation) fhar ST T@T & YT T 3 & #H Tafua #far ar
MR T 31eTIT haT ST 6T &l

(i) Tewtiel AT SATHD! Y HETHT BRI JFafclar Al Ned FHSA H WA 8T
Hohdll § ol b 3ol THT 3eqa fhar gl

(iv) T R & I HAFAfAT Ieqgel #H, N @RI =g 15 fafer
3ol gl Tl ST afg sraga i (Y 7 w1 aRadsr & ar gl sreage

SIIRT &{aT 9Sdr gl
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