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@©hPôó
(Fitter)

NSQF ¨ûX- 4

(NSQF Level - 4)

2 Bm BiÓ

2nd Year

ùRô¯t T«t£ ùNnØû\

(TRADE  PRACTICAL)

TÏ§ : £_õ & Gm

(Sector : CG& M )

(Uôt±VûUdLlThP TôPj§hPm _øûX 2022 -1200 Hrs)

T«t£jÕû\ ùTôÕ CVdLLm,
§\uªÏ úUmTôhÓ Utßm ùRô¯p Øû]úYôo AûUfNLm,

Ck§V AWÑ

úR£V ùRô¯tT«t£ FPL
RVô¬l× ¨ûXVm, ùNuû]

RTôp ùTh¥ Gi 3142, £,¥,I. Y[ôLm, ¡i¥, ùNuû]- þ 600 032-
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(ii)

TÏ§ : £_õ & Gm

Sector : CG & M

LôXm : 2  BiÓLs

Duration : 2   Years

ùRô¯p : @©hPôóó -  ùRô¯t T«t£ ùNnØû\ 2 Bm BiÓ ---(NSQF  -

¨ûX 4)  (Uôt±VûUdLlThPÕ - 2022)

Trade : Fitter - Trade Practical 2nd year (NSQF - Level 4) (Revised - 2022)

EÚYôdLm Utßm ùY°ÂÓ

úR£V ùRô¯tT«t£ FPL RVô¬l× ¨ûXVm
RTôp ùTh¥ Gi: 3142,

¡i¥, ùNuû]  - 600032

ªu AgNp: Chennai_nimi@nic.in

CûQVR[m: www.nimi.gov.in

T§l×¬ûU © 2023 úR£V ùRô¯t T«t£ FPL RVô¬l× ¨ûXVm, ùNuû].

ØRtT§l× :  ùNlPmTo 2023 ©W§Ls : 500

ØRp UßT§l× :  _øu 2024 ©W§Ls : 2000

ì.345/-

E¬ûU : úR£V ùRô¯t T«t£ FPL RVô¬l× ¨ûXVm, ùNuû].

úR£V ùRô¯t T«t£ FPL RVô¬l× ¨ûXVm, ùNuû]«u AàU§ CpXôUp CkR

©WÑWj§u GkR TÏ§«û]Ùm , ÁiÓm ©WÑ¬jRp ApXÕ GkR T¥Yj§Ûm SLp

ùNnYÕ, ªu]Ô êXm ApXÕ CVk§WêXm, úTôhúPô SLp, T§Ü ùNnRp ApXÕ

RLYp úNªl× Utßm GkR Y¯Øû\«Ûm §ÚmTl ùTßm YN§«û] ùNnVdáPôÕ.
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(iii)

ØuàûW

Ck§V AWNôeLj§u úTWôYp CXdLô], 30 úLô¥ UdLÞdÏ, SôpYôõp JÚYÚdÏ úYûX

Ej§WYôRjûR  HtTÓjR úR£V §\u úUmTôhÓ ùLôsûL HtTÓjRlThÓs[Õ.

§\u ªÏ ûL®û]OôóLû[ EÚYôdÏY§p ùRô¯t T«t£ ¨ûXVeLs (ITI) Ød¡V TeÏ

YÏd¡\Õ. CdÏ±dúLô°u A¥lTûP«p RtLôX ùRô¯tNôûXL°u úRûYdúLtT §\u

ªÏ ûL®û]OôóLû[ EÚYôd¡ T«t£V°lTRtLôL ùRô¯tT«t£ TôP§hPj§u (ITI

syllabus) úUmTÓjR, ùRô¯tLp® T«tß]ôóLs Utßm Lp®Vô[oLs ©W§¨§Lû[

Es[Pd¡V JÚ BúXôNû] ÏÝYô]Õ (Mentor council) EÚYôdLlThPÕ.

§\u úUmTôhÓ Utßm ùRô¯p Øû]úYôôó (MSD & E) AûUfNLj§u T«t£ Õû\ RûXûU

CVdLj§u (DGT) LhÓlTôh¥p CVeÏm Ru]ôh£ ¨ßY]Uô] ùRô¯t T«t£ FPL

RVôôõl× ¨ûXVUô]Õ (NIMI) ùRô¯tT«t£ ùTßTYôóLÞdÏm Utßm AûR NôôókR

Õû\LÞdÏm, úUmTÓjRlThP TôPj§hPj§u T¥ ùRô¯tT«t£ FPL £lTeLû[

(IMPS) EÚYôd¡Ùm, EtTj§ ùNnÕm Utßm ®¨úVô¡jÕ YÚ¡\Õ.

RtúTôÕ úUmTÓjRlThP TôPj§u T¥  @©hPôó ùRô¯t T«t£ ùNnØû\ 2 Bm

BiÓþ  (NSQF ¨ûX þ 4) (Uôt±VûUdLlThPÕ - 2022) £_õ & Gm  T«t£ FPLeLs

RVôôõdLlThÓs[]. NSQF ¨ûX þ 4  (Uôt±VûUdLlThPÕ - 2022)  T«t£Vô[oLÞdÏ

T«t£ FPLUô]Õ ùR°YôLÜm RVôôõdLlThÓ ùRô¯t T«t£ ¨ûXVj§p

T«ÛTYôóLÞdÏm, T«tßSôóLÞdÏm Utßm ùRô¯t ØRÄhPôôóLÞdÏm YÚm LôXeL°p

T«t£V°lTRtLôL ùY°«PlThÓs[Õ.

Cl×jRLm ùY°«P ER®V ùTôÕ CVdÏSo (T«t£) (DGT), ̈ oYôL CVdÏSo NIMI, Aû]jÕ

Õû\ ©W§¨§Ls, NIMI FPL RVôôõl× ÏÝ Eßl©]ôóLs B¡úVôÚdÏ G]Õ U]UôôókR

TôWôhÓRpLû[ EôõRôdÏ¡ú\u.

AÕp ÏUôo §Yô¬, I.A.S
ùNVXô[o

§\u úUmTôÓ Utßm ùRô¯p

Øû]úYôôó AûUfNLm

Ck§V AWÑ.

ùNlPmTo 2023
×Õ ¥pXõ  110 001.
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(iv)

ØLÜûW

Ck§V AW£u ùRô¯Xô[ôó Utßm úYûXYônl× AûUfNLj§u ̧ Ýs[ úYûX Yônl× Utßm
ùRô¯tT«t£j Õû\«u ùTôÕ CVdLjRôp (D.G.E&T) (RtùTôÝÕ ÑVj ùRô¯p Utßm §\u
úUmTôhÓ T«t£ Õû\«u ùTôÕ CVdÏQWLm) ù_ôóU² áh¥ûQl× Ï¥VWÑ ùRô¯tÖhT
ER®ÙPu úR£V ùRô¯tT«t£ FPL RVôôõl× ¨ûXVm (NIMI) ùNuû]«p 1986þp
ÕYdLlThPÕ. Ck¨ûXVj§u Ød¡V Ï±dúLôs TX úYß ùRô¯t©ôõÜLÞdÏm, ûL®û]Oôó

Utßm NSQF T«t£ §hPeLÞdÏ YÏjÕûWjR TôPj §hPeL°uT¥ Lt©jRÛdLô]

FPLeLû[ EÚYôd¡ AYtû\ YZeÏRp BÏm.

ùRô¯p Øû\l T«t£«u Ød¡V Ï±dúLôs Ck§Vô®p Es[ úR£V LXkRônÜ ùRô¯p
Øû\T«t£ (NCVT), úR£V ùRô¯p TÝÏSôó T«t£ LXkRônÜ B¡VYt±tdÏ JÚ úYû[«û]
(job) R² JÚY]ôp §\u úUmTôhÓPu ùNnV ERÜm YûL«p U]§p ùLôiÓ Lt©jRÛdLô]
NôR]eLû[ EÚYôdL úYiÓm. Lt©jRÛdLô] NôR]eLs LÚj§«p/A±®Vp FPLeL[ôL
£lTeLs Y¥®p (IMP) EiPôdLlTÓ¡u\]. JÚ LÚj§Vp FPL £lTj§p LÚj§Vp ×jRLm,
ùNnØû\ ×jRLm, BnÜ Utßm YÏjùRôÕdÏRp (Assignment) ×jRLm,T«tßSôó Y¯Lôh¥,
úLh£ Lôh£ LÚ®(ÑYôó ®[dLlTPm Utßm Jüõ×Ïm FPLm) Utßm ARû] NôôókR NôR]eLs
B¡VûY APe¡«ÚdÏm.

JÚ LÚj§Vp ×jRLm, JÚ T«t£Vô[ôó JÚ úYûXûV (job) ùNnYRtÏ úRûYVô] A[Ü Nôôó×
A±®û] ùLôÓd¡\Õ. úRoÜ Utßm YÏjùRôÏjRp T«tßSÚdÏ T«t£Vô[ôõu ùNVp§\û]
U§l©Ó ùNnYRtÏm AYoLÞdÏ YÏjùRôÏjRûX RÚYRtÏm TVuTÓ¡\Õ. ÑYôó
®[dLlTPeLs Utßm JXõ×Ïm FPLeLs T«tßSÚdÏ TôPeLû[ £\lTôL GÓlTRtÏ ER®
ùNVóYÕ UhÓUpXôUp, T«t£Vô[ôó GqY[Ü ×ôõkÕ ùLôiÓ Es[ôoLs GuTûR U§l©Ó
ùNnV ERÜ¡\Õ. T«tßSôó Y¯Lôh¥ T«tßSÚdÏ AYôõu A±ÜûWLû[ Th¥Vp §hPj§tÏ,
úRûYVô] LfNôlùTôÚhLû[ §hPªÓYRtÏ, SôsúRôßm TôPeLû[Ùm Utßm ùNnØû\
®[dLeLs SPjÕYRtÏ Y¯ùNn¡\Õ.

TVàs[ ÏÝ/ A¦ úYûXdÏ L¥]Uô] §\u úUmTôÓ úRûYdÏ A±®Vp FPL£lTm
ùNVpTÓ¡\Õ. YÏjÕûWjR Ød¡VUô] §\uLû[ úNolóTRtÏ úRûYVô] LY]m GÓjÕd
ùLôiÓ Es[Õ.

JÚ T«t£ ¨ûXVj§p ÝÝûUVô] LÚj§Vp FPL £lTm CÚkRôp AÕ T«tßSôó Utßm
úUXôiûU B¡V CWiÓdÏm TVàs[ T«t£«û] ùLôÓlTRtÏ ERÜ¡\Õ.

úR£V ùRô¯tT«t£ FPL RVôôõl× ¨ûXVj§u T¦Vô[oL°u áhÓ ØVt£ Utßm FPL
Y[ôóf£ ÏÝ®tÏ AWÑ Utßm R²VôôóÕû\ ùRô¯tNôûXûV NôôókR STôóLs, ùTôÕ CVdÏSWLm
T«t£«u (DGT) ̧ r Es[ TpúYß T«t£ ̈ ûXVj§u STôóLs, AWÑ Utßm R²Vôôó ùRô¯tT«t£
¨ûXVj§u STôóL°u áhÓ ØVt£Vôp ùY°YkRÕRôu CkR LÚj§«p FPL £lTm.

TpúYß Uô¨X AWÑL°u úYûXYônl× & T«t£jÕû\ CVdÏSôóLs, ùTôÕ Utßm CVdÏSWL
T«t£ NôûXL°u T«t£Õû\, ùTôÕ CVdÏSWL T«t£ ̈ ûXVeLs, R² FPL Y[ôóf£Vô[ôóLs
Utßm ER®Vô[ôóLs, B¡VYôóLÞdÏ G]Õ EiûUVô] Su±«û] CfNkRolTj§p
ùRôõ®jÕdùLôs¡ú\u úUÛm CYôóL°u ÑßÑßlTô] ÕûQÜ CpXôUp úR£V LÚj§Vp
FPL ¨ûXVm CkR NôR]eLû[ ùY°ùLôiÓ Yk§ÚdL Ø¥VôÕ

ùNuû] - 32
ùNVXôh£ CVdÏSo, NIMI
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(v)

HtT±®l×

£_õ & Gm ©¬Ü ûL®û] NSQF T«t£§hPj§u ¸r ùRô¯t ©¬ÜdLô]  @©hPôó)   2

Bm BiÓ ùNnØû\) FPL £lTjûR (ùRô¯t T«t£ ùNnØû\)  (NSQF ¨ûX þ 4)

(Uôt±VûUdLlThPÕ - 2022) ùY°«P ER®V FPL RVô¬lTô[oLÞdÏm, AYoLû[
AàU§jR ¨ßY]eLÞdÏm, Utßm AYoL[Õ TeL°l©tÏm, JjÕûZl©tÏm, úR£V
ùRô¯tT«t£ FPLj RVô¬l× ¨ûXVm R]Õ U]UôokR Su±«û]j
ùR¬®jÕdùLôs¡\Õ. CkRl ×jRLm §ÚjRlThP TôPj§hPj§uT¥

RVô¬dLlThÓs[Õ.

FPLj RVô¬l×  Eßl©]oLs ÏÝ

RªZôdLm

§Ú.  S . ÑúWx - C[¨ûX T«t£ AÛYXôó,
 LôûWdÏ¥.

§Ú.  G . HÝUûX - T«t£ AÛYXôó KnÜ,
AWÑ ùRô¯tT«t£ ¨ûXVm
 NIMI, ùNuû].

FPL úUmTôh¥u JÚe¡ûQlTô[oLs

§Ú.  ¨oUpVô Sôj - ÕûQ CVdÏSo,

UiPX ùUô¯ ùTVol× ùTôßlTô[o,
NIMI, ùNuû].

§Ú. G .ûUd¡s _ô² - úUXô[ôó,
JÚe¡ûQlTô[o
NIMI,ùNuû].

CkR £lTjûR EÚYôdÏm ùNVtTôh¥p ªLÜm £\lTôLÜm BrkR DÓTôÓPàm
T¦Vôt±V L¦² RhPfNo, L¦² YûW LûXOo ªûN AfÑl T§lTô[o B¡úVôÚdÏ
úR£V ùRô¯tT«t£ FPL RVôôõl× ¨ûXVm (NIMI) R]Õ TôWôhÓRûXl T§Ü ùNn¡\Õ.

CkR T«t£ LÚj§VûX EÚYôdLl TeL°l× Sp¡V CRW T¦Vô[oL°u ØVt£LÞdÏm
úR£V ùRô¯tT«t£ FPL RVôôõl× ̈ ûXVm (NIMI) R]Õ Su±ûVj ùR¬®jÕd ùLôs¡\Õ.

CkR £lTj§tÏ úS¬ûPVôLÜm, Uû\ØLUôLÜm ER®ùNnR Ut\YoLÞdÏm úR£V
ùRô¯tT«t£ FPL RVô¬l× ¨ûXVm (NIMI) R]Õ Su±«û] ùR¬®jÕdùLôs¡\Õ.
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(vi)

A±ØLm

ùRô¯t T«t£ 2 Bm BiÓ ùNnØû\ ûLúVÓ ùRô¯t áPj§p ETúVô¡lTRtLôL

RVô¬dLlThPÕ.  C§p @©hPôó 2 Bm BiÓ ùNnÕ Ø¥dL úYi¥V T«t£Ls Y¬ûNVôL
úNodLlThÓs[Õ Utßm T«t£Ls ùNnYRtLô] APe¡V Ï±l×Ls / RLYpLs

ùTt±Úd¡u\]. CkRl T«t£Ls NSQF ¨ûX þ 4 ( Uôt±VûUdLlThPÕ þ 2022)

YûWVßdLlThP TôP§hPj§uT¥ GpXô §\uLÞm  ÕûQ ùRô¯t©¬Ü §\u EsTP

úUtùLôs[ThÓs[Õ GuTûR Eß§ ùNn¡\Õ £_õ & Gm ùNdPo 2 Bm BiÓ TôP

§hPj§u GhÓ RLYXÏL[ôL ©¬dLlThÓs[Õ.

RLYXÏ Gi RLYXÏ RûXl×

RLYXÏ 1 AùNm©° - 1
RLYXÏ 2 úL_óLs

RLYXÏ 3 ÏZônLs Utßm ÏZôn CûQl×Ls

RLYXÏ 4 h¬p _õd
RLYXÏ 5 TÝÕ ¿dÏm ùRô¯p ÖhTm
RLYXÏ 6 ûahWôXõdv Utßm ÖúU¥dv
RLYXÏ 7 ØuRÓl× TWôU¬l×
RLYXÏ 8 ¨ßÜRp Utßm TôõúNô§jRp

TôPj§hPm Utßm A§Ûs[ ®PVeLû[ BrkÕ TôôódÏmúTôÕ RLYXÏ JußdùLôuß
ùRôPôó×ûPVRôL Es[Õ  LhÓUô]m ©¬®p CVk§WeLs Utßm R[YôPeLs Es[Rôp
úYûX ùNnÙm CPj§u A[Ü LhÓlTÓjRlTÓ¡\Õ.  G]úY TpúYß RLYX¡Ûs[
T«t£Lû[ Ju±ûQjÕ ARuT¥ T«t£ Utßm LtßdùLôsÞRûX Y¬ûNTÓjR úYiÓm.
TpúYß RLYXÏLÞdÏ YZeLlThP A±ÜûWLs T«tßSo Y¯Lôh¥ ×jRLj§p
úNodLlThÓs[Õ.  JÚ YôWj§tÏ 25 U¦úSWm ùRô¯t T«t£ ùNnØû\ A°dL úYiÓm.
JÚ YôWj§tÏ 5 úYûX SôhLs Guß ûYjÕdùLôiPôp JÚ UôRj§tÏ 100 U¦úSWm
ùRô¯tT«t£ ùNnØû\ A°dL úYiÓm.

ùRô¯tT«t£ ùNnØû\«u Es[PdLm

2 Bm BiÓ ùNnÕ Ø¥dLlTP úYi¥V  T«t£L°u úSôdLØm, T«t£«u Ø¥®p
T«t£Vô[oLs §\u ùT\ úYi¥VûYLÞm Y¬ûN T¥ ¸úZ Ï±dLlThÓs[Õ.

úSôdLeLs:

JqùYôÚ T«t£«u ÕYdLj§Ûm ùT\lTP úYi¥V §\u Ï±jÕ Y¬ûNTÓjRlThÓs[Õ.

úRûYVô]ûYLs

JqùYôÚ T«t£«u ØRp TdLj§p úRûYlTÓm LÚ®Ls/A[dÏm LÚ®Ls, CVk§WeLs/
R[YôPeLs, ùTôÚhLs B¡VûY RWlThÓs[Õ.

T«t£ YûWTPm Utßm ùNnØû\

T¦Uû]«p ùT\úYi¥V §\uT«t£, LÚj§Vp ùNn§LÞPu §hPªPlThÓs[Õ.
T«t£ §hPj§p Ïû\kR ThN Projects úNodLlThÓs[Õ.  CÕ T«t£Vô[oLÞdÏ CûPúV
ÏÝYôL T¦Vôtßm §\û] úUmTÓjÕ¡\Õ.  T«t£Vô[oLÞdÏ ERÜRtLôL TPeLs
Lm©VûUl×, ªuÑtßYûWTPm B¡VûY GeÏ úRûYlTÓ¡\úRô AeÏ úNôódLlThÓs[Õ
YûW TPeL°p RWlThÓs[ Ï±ÂÓLs BIS A[ÜL°uT¥ YûWVlThPûYLs BÏm.

ùNnØû\ûV GqYôß Ø¥ÜdÏ ùLôiÓYÚYÕ GuTÕm RWlThÓs[Õ.  T«t£Vô[o
Utßm T«tßS¬ûPúV JÚe¡ûQl× HtTP CûP¨ûX úRoÜ ®]ôdLs úNôódLlThÓs[Õ.

§\u RLYp

§\u RLYp R²VôL RWlThÓs[Õ. §\u EiPôdÏm TÏ§Ls T«t£«p úNodLlThÓs[Õ.

CkR ùRô¯tT«t£ ùNnØû\ ×jRLm Written Instructional Materialþu JÚTÏ§VôÏm.  C§p (WIM)
ùRô¯t©¬Ü LÚj§Vp Utßm úNôRû]jRôs B¡VûYùLôiPRôÏm.  úNôRû]jRôs
úRoÜdLô] ®ûPLs response Rô°p UhÓúU GÝR úYiÓm.
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(vii)

ùTôÚ[PdLm

T«t£ Gi            T«t£«u RûXl×  TdL Gi

TÏ§ 1 :  AùNm©° (Assembly - 1)

2.1.115 H - @©h¥eûL EÚYôdÏRp (Make H-Fitting) 1

2.1.116 Nd§Vôp CVeÏm LÚ®Ls: @Tôv^²e ùNnYRtLôL
Nd§Vôp CVeÏm LÚ®L°u CVdÏm Øû\ûVl T«t£
ùNnRp (Power tools: Practice operation of power tool for fastening) 3

2.1.117 Ï±l©hP ØßdÏ ®ûNÙPu úTôvh/vÏì®û]

CßdÏRp (Tightening of bolt/screw with specified torque) 5

2.1.118 TVuTÓjR G°RôL CÚdÏUôß vÏì/úTôph-ICßdÏYRtÏ

----ApXÕ R[ojÕYRtÏ N¬Vô] LÚ®ûVj úRoÜ ùNnRp
(Selection of right tool as for tightening or loosening of screw/bolt as per
accessibility) 6

2.1.119 Keys, dowel pin Utßm vÏì ETúVô¡jÕ vûX¥e AùNm©°,

NUR[j§p ± 0.02 ª.ÁÕpXõVm,UtßmvûX¥e ùTôÚjRm
EûPV T¦lùTôÚû[lT¬úNô§jRp(Assembly sliding for using
keys, dowel pin and screw, ± 0.02 mm accuracy on plain surface and  testing of
sliding fitting job) 8

2.1.120 ±±±±± 0.02 ª.Á  Utßm 10 minutes ÕpXõVj§tÏs úLôQ

CûQl©p (angular fitting-p) úLôQUôLl ùTôÚkÕm

TWlûT @ûTp ùNnÕ ùTôÚjÕRp (file & fit) (File & fit angular
mating surface within an accuracy of  ± ± ± ± ± 0.02 mm & 10 minutes
angular fitting) 11

2.1.121 Õû[«Óm CVk§Wj§u (h¬pXõe ùUμu) swivel table

ETúVôLjRôp JÚ úLôQUôL (at an angle) §\l× Utßm

êÓ (through & blind holes) Õû[«ÓRp (drill TiÔRp)
(Drill through and blind holes at an angle using swivel table of drilling
machine) 13

2.1.122 T¦lùTôÚ°p ÕpXõVUôLj Õû[«hÓ, Ãªv (reaming)

ùNnÕ, Utßm UûW«hÓ (tapping ùNnÕ) T¬úNô§jRp (Precision
drilling, reaming and tapping and test - job) 15

2.1.123 ×\ôYôp @©h¥e (dovetailed fitting) Utßm úW¥Vv BWm)

@©hPe EÚYôdÏRp (Make dovetailed fitting and radius fitting) 18

2.1.124 @ûTp Utßm ùTôÚkRf ùNnÕ, ± 0.02 ª.Á ÕpXõVjÕ
þ Pu úSWô], úLôQlTWl×LÞPu combined fit CÚdÏm
þ T¥f ùNnYÕ,(File and fit, combined fit with straight, angular surface
with  ± 0.02 mm accuracy) 21

2.1.125 ùTôÚkRf ùNnYRtLôL ÕpXõVm Utßm N¬Vô] CPmTÓjR
þÛdLôL £±V ®hPm (diameter) EûPV Õû[Lû[j Õû[«

þÓRp Utßm ÕÚÜRp Ãªe ùNnRp) (Drilling and reaming small dia.

holes to accuracy & correct location for fitting) 23

2.1.126 ‘V’ ©[ôd Utßm ‘U’ ¡[ôml ETúVô¡jÕ, Õû[«ÓRûXf

ùNnRp (Perform drilling using ‘V’ Block and a clamp) 25
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(viii)
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2.1.127 Male Utßm Female fitting TôLeLû[ EÚYôdÏRp, Õû[«hÓ

Ãm ùNnRp (Make male and female fitting parts,drill and ream holes) 27

2.1.128 SÝÜm PVUih @©h¥eûL EÚYôdÏRp (Make sliding diamond
fitting) 29

2.1.129 úXl©e RLÓ ETúVô¡jÕ RhûPVô] TWl×Lû[j úRnjRp

(lap  TiÔRp) (Lap flat surfaces using lapping plate) 31

2.1.130 vùPlÓ ¸ @©h¥eûLj RVôo ùNnÕ, T¦lùTôÚû[l
T¬úNô§jRp(Prepare stepped keyed fitting and test job) 34

2.1.131 Õû[Lû[j úRnjRp úXl©e ùNnRp) Utßm EÚû[Vô]

TWl×Lû[ lapping ùNnRp (Lapping holes and cylindrical surfaces) 36

2.1.132 ×\ôYôp (dovetail) Utßm dowel pin AùNm©° (Dovetail and dowel pin

assembly) 39

2.1.133 EÚû[ Y¥Yl ùTÚkÕû[ûV scrape ùNnRp(Scrape
cylindrical bore) 43

2.1.134 EÚû[ Y¥Yj Õû[ûV vdúWl ùNnÕ JÚ fit EÚYôdÏRp
(Scrapping cylindrical bore and to make a fit) 46

2.1.135 EÚû[Vô] N¬ÜjÕû[ûVd scrapping  ùNnRp Utßm sinebar

ùLôiÓ N¬Üd úLôQjûRf úNô§jRp (Scrapping cylindrical taper
bore  and check taper angle with sine bar) 49

2.1.136 JÚ cotter jib AùNm©°ûV EÚYôdÏRp (Make a cotter jib
assembly) 55

2.1.137 aôih Ãm ùNnÕ N¬Yô] pin- I fit ùNnRp (Hand reams
and fit taper pin) 57

2.1.138 N¬Vô] CPj§p Õû[Lû[j Õû[«ÓRp, Ãªe ùNnRp

(reaming) dowel pin, stud Utßm bolts-I fitting ùNnRp(Drilling and
reaming holes in correct location, fitting dowel pins, stud, and bolts) 61

TÏ§ 2 :  úL_óLs (Gauges)

2.2.139 10 ± ± ± ± ± 0.02 ª.Á ®hPjûRf úNô§lTRtLôL JÚ snap gauge-I

EÚYôdÏRp (Making a snap gauge for checking a dia. of  10 ± 0.02mm) 65

2.2.140 ùY°l×\, úLôQUôLl ùTôÚkÕm TWlûT Scrape TiÔRp

Utßm Sine Bar ùLôiÓ úLôQjûR (angle) úNô§jRp

(Scrape external angular mating surface and check angle with sine bar) 67

2.2.141 Eh×\l TWl©u (internal surface) ÁÕ Scrape ùNnÕ úNô§jRp

(Scrape on internal surface and check) 70

2.2.142 PYp ©u Utßm úLl vÏì ùTôÚjRlThP Pq ùP«p

AùNm©°«p T«t£ ùNnRp (Practice in dovetail fitting assembly and

dowel pins and cap screws assembly) 73
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2.2.143 ùRô¯tNôûXLû[ TôoûY«ÓRp (industrial visit) 80

2.2.144 Gap gaugesþI RVô¬jRp (Preparation of gap gauges) 81

2.2.145 úL_óLû[ úXl©e ùNnRp ûL«]ôp ùNnVlTÓm úXl©e

UhÓm (Perform lapping of gauges(Hand lapping only) 84

2.2.146 h¬p úL_ó RVô¬jRp (Preparation of Drill Gauges) 86

2.2.147 Straight Utßm úLôQUô] TWl×Lû[ Eh×\UôL @ûTp

ùNnRp Utßm ùTôÚjÕRp. (Fit TiÔRp) (File and fit straight

and angular surfaces internally) 90

2.2.148 ùYqúYß CÚm×fNjÕs[ EúXôLeLû[ (Ferrous metalsþI),

vTôod T¬úNôRû] (Spark test) êXm AûPVô[m LôÔRp
(Identify different ferrous metals by spark test) 93

TÏ§ 3 : ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes
                   and pipe fittings)

2.3.149 ÏZônLû[ Flaring ùNnRp Utßm ÏZôn CûQl×Ls
(Flaring of pipes and pipe joints) 96

2.3.150 ÏZôn ¿[j§tÏ, ùYhÓRp Utßm UûW«ÓRp (Cutting and
threading of pipe length) 104

2.3.151 ÏZôn úYûXL°p TVuTÓjRlTÓm ¨XYWeLû[ LûPl

þ ©¥jÕ YûWTPj§uT¥ ÏZônLû[l ùTôÚjÕRp
(Fitting of pipes as per sketch observing conditions used for pipe work) 107

2.3.152 ÏZônLû[ Yû[jRp (Bending of pipes) - Cold and hot )Aû\ ùYlT

¨ûX Utßm ùYlTlTÓj§ Yû[jRp)(Bending of pipes-cold and hot) 111

2.3.153 Ïú[ôl YôpÜLs, Sluice YôpÜLs, Stop cocks, seat YôpÜ

Utßm non-return valve þ CYtû\ LZtßRp Utßm AùNm©s

TiÔRp (Dismantling & assembling - globe valves, sluice valves, stop cocks,
seat valves and non-return valve) 119

2.3.154 ÏZônLs YôpÜLû[l ùTôÚj§ & AùNm©s ùNnÕ
YôpÜL°u ùNVp TôÓ Utßm L£Ü HúRàm Es[Rô

GuTRtLôLl T¬úNôRû] ùNnRp (Fit & assemble pipes,
valves and test for leakage & functionality of valves) 129

2.3.155 TôoûYVôp LiP±V HÕYô] Ïû\TôÓLÞdLôL ERôWQUôL

Ts[eLs/Ï¯Ls Surface finish TWl× Ø¥l×) ØRXõVYtû\l

TôoûY BnÜ ùNnRp. (Visual inspection for visual defects e.g. dents,
surface finish) 136

2.3.156 A[jRp, úNô§jRp Utßm control chart-p T§Ü ùNnRp.
(Measuring, checking and recording in control chart) 139

TÏ§ 4 : h¬p _õd (Drill Jig)

2.4.157 JÚ G°V h¬pXõe _õdþ_ EÚYôdÏRp (Make a simple
Drilling Jig) 142
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        2.4.158 Õû[«ÓYRtÏ G°V _õdv Utßm @©d^ôóLû[l
TVuTÓjÕRp (Use simple jigs and fixtures for drilling) 146

TÏ§ 5 : TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

2.5.159 úLôQ ùY°úLôÓLÞdLô] Uôod¡e. @ûTXõe ùNnRp

Utßm CûPùY°L°p Insart - Lû[l ùTôÚjÕRp (Marking
out for angular outlines, filing and fitting the inserts into gaps) 147

2.5.160 AÛª²Vm / ©jRû[ / RôªWm / vùP«uùXv v¼p /

úTôu\ Cß§ (finish)  ùNnVlThP ùTôÚhL°p

ØÝûUVôdLlThP ùTôÚsL°u TWl×dÏf úNRôWþ--
ªpXôUp A[ÜdÏ ùYhÓRp, Õû[«ÓRp, ALUûW

ùYhÓRp úTôu\Yt±Lô] T«t£Ls (Exercises on finished
material, such as aluminium/ brass/ copper/ stainless steel, marking out,
cutting to size, drilling, tapping etc. without damage to surface of finished
articles) 149

2.5.161 JÚ Ah_vP©s ùNnÙm vúTu]o þûV EÚYôdÏRp
(Making an adjustable spanner) 151

2.5.162 ×pXõLû[ LZtßRp Utßm UôhÓRp (Dismantling and
mounting of pulleys) 156

2.5.163 úNRUûPkR ¸þLÞdÏl T§XôL ×§V ¸ (Key) RVôôõjÕ UôtßRp

(Making and replacing damaged keys) 159

2.5.164 TÝRûPkR TtNdLWeLû[d LZtßRp, TÝÕ ¿dÏRp
(Dismounting,repairing damaged gears) 161

2.5.165 ùTphLû[ TÝÕ ¿dLm ùNnRp Utßm ×§RôL UôtßRp

Utßm ARu úYûX ùNnÙm ¨ûXûV úNô§jRp (Repair & replace

- ment of belts and check for workability) 166

2.5.166 CuYpëh ×úWô@ûTûXf  úNô§dL ùPmlú[h / úL_ó

EÚYôdÏRp (Making of template / gauge to check involute profile) 169

2.5.167 vPh êXm EûPkR ¸Vo ¼jûR TÝÕ ¿dLm ùNnRp Utßm
PqùP«p  Øû\«p EûPkR  ¸Vo ¼jûR TÝÕ ¿dLm ùNnRp
(Repair of broken gear tooth by stud and repair broken gear teeth by dovetail) 171

2.5.168 AßeúLôQ slide fittingþI EÚYôdÏRp (Make hexagonal slide fitting) 175

2.5.169 RLYpLs T§Ü ùNnYRu ùYqúYß Øû\L[ôpùRô¯tNôûXj
úRûYL°u T¥ BYQlTÓjRXõu ùYqúYß YûLLû[ RVôôó

ùNnRp (Prepare different types of documentation as per industrial need by

different methods of recording information) 177

2.5.170 Y¥®Vp Y¥YjûR ùTôÚjÕRp (Geometrical shaped fittings ) 191

TÏ§ 6 :   ûahWôXõdv Utßm ÖúU¥dv

           (Hydraulics and Pneumatics)

   2.6.171 ÖúU¥d LômúTôùQiÓLû[ AûPVô[m LôQRp
(Identify pneumatic components) 196

    2.6.172 @©pPo ùWÏúXhPo íl¬úLhPo AXûL LZtßRp, ×§RôL

UôtßRp Utßm AùNm©s TiÔRp. (Dismantle, replace and assem
ble FRL unit) 198

T«t£ Gi T«t£«u RûXl× TdL Gi
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2.6.173 Lôt±]ôp CVeÏm AûUl×L°p TôÕLôl× ùNnØû\Ls

Tt±V A±ûY Utßm ÑV TôÕLôl× ETLWQjûR ®[dÏRp
(Demonstrate knowledge of safety procedures in pneumatic systems and personal
protective equipment (PPE) 200

2.6.174 JÚ pneumatic cylinderþu TôLeLû[ AûPVô[m LôÔRp

(Identify the parts of a pneumatic cylinder) 201

2.6.175 ÖúUh¥d £XõiPûWd LZtßRp Utßm UôhÓRp (Dismantle

and assemble a pneumatic cyclinder) 203

2.6.176 JÚ £ß Õû[ Jtû\ ùNVpTôÓ Lôt\ôp CVeÏm £XõiP¬u

§ûN Utßm úYLd LhÓlTôÓ B¡VYtßdLô] JÚ circuitþûV

Y¥YûUjRp (Construct a circuit for the direction & speed control of a small
bore single acting (s/a) pneumatic cylinder) 207

2.6.177 Momentry input signals EPu JÚ d/a pneumatic £XõiP¬u LhÓl

TôhÓdLô] JÚ control circuitþI Y¥YûUjRp (Construct a control
circuit for the control of a d/a pneumatic cylinder with momentry input signals) 210

2.6.178 JÚ single & double solenoid YôpÜ EPu JÚ d/a pneumatic £XõiP¬u

direct & indirect controlþdLô] JÚ circuitþûV Y¥YûUjRp(Construct a
circuit for the direct & indirect control of a d/a pneumatic cylinder with a single &
double solenoid valve) 212

2.6.179 Solenoid ValvesþûV LZtßRp Utßm úLôoj§ûQjRp 215
(Dismantling and assembling of solenoid valves)

2.6.180 Hydraulic AûUl×L°p TôÕLôl× ùNVp Øû\Ls Tt±V

A±ûY-/ ÅPúVô ®u êXm (Demonstrate ùNnÕ LôhÓRp
(Demonstrate knowledge of safety procedures in hydraulic systems (demo by vide) 217

2.6.181 ûahWôXõdv NmTkRlThP LômúTôù]uÓLû[ AûPVô[m
LôÔRp þ (Identify hydraulic components) 218

2.6.182 §WY UhPeLû[ BnÜ ùNnRp, ùRôh¥Lû[ service

ùNnRp. Y¥Lh¥Lû[ ÑjRm ùNnRp/replace TiÔRp

(Inspect fluid levels,  service reservoirs, clean/ replace filters) 219

2.6.183 ØßdLp, kinks Utßm minimum bend radiusþdLôL (Ïû\kRThN

Yû[Ü BWj§tLô]) hoseþûV BnÜ TiÔRp, hose / tube fittings

þI BnÜ ùNnRp (Inspect hose for twist, kinks and minimum bend radius.
Inspect hose/ tube fittings) 224

2.6.184 Hydraulic £XõiPoLs, úUôhPôoLs B¡VYt±u Eh×\l

TôLeLû[ AûPVô[eLôQp (Identify internal parts of hydraulic
cylinders, pumps/ motors) 225

2.6.185 JÚ 3/2 way valve (weight loaded d/a £XõiPûW JÚ s/a £XõiPWôLl

TVuTÓjRXôm) 4/2 Utßm 4/3 way valves ETúVô¡jÕ JÚ s/a

hydraulic £XõiP¬u LhÓlTôh¥tLô] JÚ circuitþI Y¥YûUjRp

(Construct a circuit for the control of a s/a hydraulic cylinder using a 3/2 way valve
(Weight loaded d/a cylinder may be used as a s/a cylinder), 4/2 and 4/3 way valves) 227
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2.6.186 Pneumatic Utßm hydraulic systemþu TWôU¬l×, ©WfNû]Lû[d
LiP±Rp Utßm TôÕLôl× NmTkRlThPûYLs.)CkRcomponent
þu ùNnØû\ T«t£ B]Õ video êXm ùNnÕ LôhPl-TPXôm)
(Maintenance, trouble shooting and safety aspects of pneumatic and hydraulic
systems (The practical for this component may be demonstrated by video) 230

TÏ§ 7 : ØuRÓl× TWôU¬l× (Preventive Maintenance)

2.7.187 úXj úLúW_õu hand slide & cross slideþûV LZt± ØÝl TÝÕ

¿d¡ AùNm©s TiÔRp (Dismantle, overhauling & assemble
cross slide & hand slide of lathe  carriage) 233

2.7.188 CVk§WeL°u G°V TÝÕ ¿dLm: Packing gasketsþu
RVô¬l× (Simple repair of machinery: Making of packing gaskets) 235

2.7.189 Yô`oLs, úLvùLh, d[hf, keys, jibs, cotter, circlip ØRXô]

Ytû\ úNô§jÕ úRûYlThPôp TÝÕ ¿dLm ùNnRp/×§RôL
UôtßRp )Check washers, gasket, clutch, keys, jibs, cotter, Circlip etc and
replace /repair if needed) 237

2.7.190 TÝÕ ¿dÏm T¦dLôL hollow punches, extractor, drifts, TpúYß

YûL Ñj§VpLs Utßm vúT]oLû[l TVuTÓjÕRp
(Use hollow punches,extractor, drifts, various types of hammer and
spanners etc for repair work) 244

2.7.191 úT¬e¢u ùYqúYß YûLLû[d LZtßRp, úLôj§ûQjRp
Utßm AYt±u ùNVpTôh¥tLôLf úNô§jRp (Dismantling,
assembling of different types of bearing and check for functionality) 246

2.7.192 YZdLUô] CVk§Wl T¬úNôRû]ûVf ùNnÕ, úRûYdúLt\
T¥   ̈ Wl×Rp ùNnRp.) TVuTÓjRlThÓ®hP JußdÏl
T§XôL ARu CPjûR ÁiÓm ¨Wl×Rp / Uß ¨WlÀÓ

ùNnRp) (Perform routine check of machine and do replenish as per
requirement) 251

TÏ§ 8 : ¨ßÜRp Utßm TôõúNô§jRp (Erection and Testing)

2.8.193 CûVYôL CÚjRp, A[Ü UhPm úTôu\Yt±tLôL CVk§We

Lû[ BnÜ ùNnRp (Inspection of machine tools such as alignment,

levelling) 253

2.8.194 Geometrical parameters úTôu\ûY CVk§WåpL°u ÕpXõVjûR
T¬úNô§jRp (Accuracy testing of machine tools such as geometrical
parameters) 256

2.8.195 ùYqúYß Ø¥fÑLû[ EÚYôdÏRp, T«t£ ùNnRp, ùRôeÏ
TôWeLû[ N¬ ùNnRp,TôLeLû[ N¬VôL Utßm TôÕLôlTôL
ALtßRp (Practicing, making various knots, correct loading of slings,
correct and safe removal of parts) 261

2.8.196 G°V CVk§WeLû[ ¨ßÜRp (Erect simple machines) 266
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LEARNING / ASSESSABLE OUTCOME

On completion of this book you shall be able to

SI.No. Learning Outcome Exercise No.

1 Make & assemble components of different mating surfaces as per
required tolerance by different surface finishing operations using
different fastening components, tools and check functionality.
[Different Mating Surfaces – Dovetail fitting, Radius fitting,
Combined fitting; Different surface finishing operations – Scraping, 2.1.115 - 2.1.138
Lapping and Honing; Different fastening components – Dowel pins,
screws, bolts, keys and cotters; Different fastening tools-hand
operated & power tools, Required tolerance - ±0.02mm, angular
tolerance ± 10 min.] (Mapped NOS: CSC/N0304)

2 Make different gauges by using standard tools & equipment and
checks for specified accuracy. [Different Gauges – Snap gauge, 2.2.139 - 2.2.148
Gap gauge; Specified Accuracy - ±0.02mm]
(Mapped NOS:CSC/N0304)

3 Apply a range of skills to execute pipe joints, dismantle and assemble
valves & fittings with pipes and test for leakages.[Range of skills – 2.3.149 - 2.3.156
Cutting, Threading, Flaring, Bending and Joining]
(Mapped NOS:CSC/N0304)

4 Make drill jig & produce components on drill machine by using 2.4.157 - 2.4.158
jigs and check for correctness. (Mapped NOS:CSC/N0304)

5 Plan, dismantle, repair and assemble different damaged mechanical
components used for power transmission & check functionality. 2.5.159 - 2.5.170
[Different Damage Mechanical Components – Pulley, Gear,
Keys, Jibs and Shafts.] (Mapped NOS:CSC/N0304)

6 Identify, dismantle, replace and assemble different pneumatics and
hydraulics components. [Different components – Compressor, 2.6.171 - 2.6.176
Pressure Gauge, Filter Regulator Lubricator, Valves and Actuators.]

7 Construct circuit of pneumatics and hydraulics observing standard 2.6.177 - 2.6.179
operating procedure& safety aspect.

8 Identify, dismantle, replace and assemble different pneumatics and
hydraulics components. [Different components – Compressor, 2.6.180 - 2.6.184
Pressure Gauge, Filter Regulator Lubricator, Valves and Actuators.]

9 Construct circuit of pneumatics and hydraulics observing standard 2.6.185 - 2.6.186
operating procedure& safety aspect.

10 Plan & perform basic day to day preventive maintenance, repairing
and check functionality. [Simple Machines – Drill Machine, Power 2.7.187 - 2.7.192
Saw and Lathe] (Mapped NOS:CSC/N0304)

11 Plan, erect simple machine and test machine tool accuracy. 2.7.193 - 2.8.196
[Simple Machines – Drill Machine, Power Saw and Lathe]
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SYLLABUS FOR FITTER

 Professional Knowledge
(Trade Theory)

Duration
Reference
Learning
Outcome

Professional Skills
(Trade Practical)

With Indicative Hours

Screws: material, designation,
specifications, Property classes
(e.g. 9.8 on screw head), Tools for
tightening/ loosening of screw or
bolts, Torque wrench, screw joint
calculation uses.

Power tools: its constructional
features, uses & maintenance. (06
hrs.)

Professional
Skill 255Hrs;
Professional
Knowledge
70Hrs

Make & assemble
components of
different mating
surfaces as per
required tolerance
by different surface
finishing operations
using different
f a s t e n i n g
components, tools
and check
f u n c t i o n a l i t y .
[Different Mating
Surfaces – Dovetail
fitting, Radius fitting,
Combined fitting;
Different surface
finishing operations
– Scraping, Lapping
and Honing;
Different fastening
components –
Dowel pins, screws,
bolts, keys and
cotters; Different
fastening tools-hand
operated & power
tools, Required
tolerance -
±0.02mm, angular
tolerance ± 10 min.]
(Mapped NOS:
CSC/N0304)

115. Make ‘H’ fitting. (13 hrs.)

116. Power tools: Practice operation
of  power tool for fastening. (5 hrs.)

117. Tightening of bolt/ screw with specified
torque. (2 hrs.)

118. Selection of right tool as for Tightening
or loosening of screw/bolt as per
accessibility. (1 hr.)

124. File and fit, combined fit with straight,
angular surface with ± 0.02 mm
accuracy and check adherence to
specification and quality standards
using equipment like Vernier-calipers,
micrometresetc.(18 hrs.)

Slip gauge: Necessity of using,
classification & accuracy, set of
blocks (English and Metric). Details
of slip gauge. Metric sets 46: 103:
112. Wringing and building up of slip
gauge and care and maintenance.
(06 hrs.)

125. Drilling and reaming, small dia. holes
to accuracy & correct location for
fitting. (4 hrs.)

126. Perform drilling using ‘V’ block and a
clamp. (1 hrs.)

127. Make male and female fitting parts,
drill and ream holes not less than 12.7
mm. (18 hrs.)

Application of slip gauges for
measuring, Sine Bar-Principle,
application & specification.
Procedure to check adherence to
specification and quality standards.
(05 hrs.)

119. Assembly sliding for using keys, dowel
pin and screw, ± 0.02 mm accuracy
on plain surface and testing of sliding
fitting job. (13 hrs.)

120. File & fit angular mating surface within
an accuracy of ± 0.02 mm & 10
minutes angular fitting. (12 hrs.)

Locking device: Nuts- types (lock
nut castle nut, slotted nuts, swam
nut, grooved nut) Description and
use.

Various types of keys, allowable
clearances & tapers, types, uses
of key pullers. (06 hrs.)

121. Drill through and blind holes at an angle
using swivel table of drilling machine.
(09 hrs.)

122. Precision drilling, reaming and tapping
and Test- Job. (12 hrs.)

Special files: types (pillar, Dread
naught, Barrow, warding)
description & their uses. (07 hrs.)

123.Make Dovetailed fitting and radius
fitting. (18hrs.)

Templates and Radius/fillet gauge,
feeler gauge, hole gauge, and their
uses, care and maintenance.
(05 hrs.)

128. Make Sliding Diamond fitting. (22 hrs.)

129. Lap flat surfaces using lapping plate.
(5 hrs.)27. Filing flat, square, and
parallel to an accuracy of 0.5mm.

  (07 hrs.)

Lapping: Application of lapping,
material for lapping tools, lapping
abrasives, charging of lapping tool.
Surface finish importance,
equipment for testing-terms relation
to surface finish. Equipment for
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tasting surfaces quality –
dimensional tolerances of surface
finish. (06 hrs.)

Honing: Application of honing,
material for honing, tools shapes,
grades, honing abrasives. Frosting-
its aim and the methods of
performance. (05 hrs.)

130. Prepare Stepped keyed fitting and
 test job. (16 hrs.)

131. Lapping holes and cylindrical
surfaces. (5 hrs.)

132. Dovetail and Dowel pin assembly. (16
hrs.)

133. Scrape cylindrical bore. (5 hrs.)

Metallurgical and metal working
processes such as Heat treatment,
various heat treatment methods -
normalizing, annealing, hardening
and tempering, purpose of each
method, tempering colour chart. (06
hrs.)

137. Hand reams and fit taper pin. (12
hrs.)

138. Drilling and reaming holes in correct
location, fitting dowel pins, stud, and
bolts. (08 hrs.)

Annealing and normalizing, Case
hardening and carburising and its
methods, process of carburising
(solid, liquid and gas). (07 hrs.)

139. Making a snap gauge for checking
a dia. of 10 ±

The various coatings used to protect
metals, protection coat by heat and
electrical deposit treatments.

Treatments to provide a pleasing
finish such as chromium silver
plating, nickel plating and
galvanizing. (05hrs.)

140. Scrape external angular mating
  surface and check angle with sine
  bar. (15 hrs.)

141. Scrape on internal surface and check.
(10 hrs.)

Gauges and types of gauge
commonly used in gauging finished
product-Method of selective
assembly ‘Go’ system of gauges,
hole plug basis of standardization.
(06 hrs.)

134. Scrapping cylindrical bore and to
make a fit-(12 hrs.)

135. Scrapping cylindrical taper bore and
check taper angle with sine bar. (08
hrs.)

136. Make a cotter jib assembly. (20 hrs.) Tapers on keys and cotters
permissible by various standards.
(06 hrs.)

Professional
Skill 113Hrs;
Professional
Knowledge
30Hrs

Make different
gauges by using
standard tools &
equipment and
checks for
s p e c i f i e d
a c c u r a c y .
[Different Gauges
– Snap gauge, Gap
gauge; Specified
Accuracy -
± 0 . 0 2 m m ]
( M a p p e d
NOS:CSC/N0304)

Bearing-Introduction, classification
(Journal and Thrust), Description of
each, ball bearing: Single row,
double row, description of each, and
advantages of double row. (06 hrs.)

142. Practice in dovetail fitting assembly
 and dowel pins and cap screws
 assembly. (16 hrs.)

143. Industrial visit. (5 hrs.)

Roller and needle bearings: Types
of roller bearing.

Description & use of each. Method
of fitting ball and roller bearings
(06 hrs.)

144. Preparation of gap gauges. (12 hrs.)

145. Perform lapping of gauges (hand
  lapping only) (10 hrs.)

Bearing metals – types,
composition and uses.

Synthetic materials for bearing: The
plastic laminate materials, their
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properties and uses in bearings
such as phenolic, Teflon polyamide
(nylon). (06hrs.)

146. Preparation of drill gauges. (10 hrs.)

147. File and fit straight and angular
surfaces internally. (13 hrs.)

148. Identify different ferrous metals by
spark test (2 hrs.)

The importance of keeping the work
free from rust and corrosion. (06
hrs.)

Professional
Skill 62 Hrs.;
Professional
Knowledge
18Hrs

Apply a range of
skills to execute
pipe joints,
dismantle and
assemble valves &
fittings with pipes
and test for
leakages.[Range of
skills – Cutting,
Threading, Flaring,
Bending and
Joining] (Mapped
NOS:CSC/N0304)

149. Flaring of pipes and pipe joints. (02
   hrs.)

150. Cutting & Threading of pipe length.
   (3 hrs.)

151. Fitting of pipes as per sketch
  observing conditions used for pipe
  work. (10 hrs.)

152. Bending of pipes- cold and hot.
   (06 hrs.)

Pipes and pipe fitting- commonly
used pipes. Pipe schedule and
standard sizes. Pipe bending
methods. Use of bending fixture,
pipe threads-Std. Pipe threads Die
and Tap, pipe vices. (06 hrs.)

153. Dismantling & assembling – globe
   valves, sluice valves, stop cocks,
  seat valves and non-return valve.
   (20 hrs.)

Use of tools such as pipe cutters,
pipe wrenches, pipe dies, and tap,
pipe bending machine etc. (06 hrs.)

154. Fit & assemble pipes, valves and
  test for leakage & functionality of
  valves. (18 hrs.)

155. Visual inspection for visual defects
   e.g. dents, surface finish. (1 hr.)

156. Measuring, checking and recording
    in control chart. (2 hrs.)

Standard pipefitting-

Methods of fitting or replacing the
above fitting, repairs and erection on
rainwater drainage pipes and
household taps and pipe work.

Inspection & Quality control

-Basic SPC

-Visual Inspection. (06 hrs.)

Drilling jig-constructional features,
types and uses. Fixtures-
Constructional features, types and
uses. (06 hrs.)

157. Make a simple drilling jig. (20 hrs.)

158. Use simple jigs and fixtures for
   drilling. (04 hrs.)

Professional
Skill 24 Hrs.;
Professional
Knowledge
06 Hrs.

Make drill jig &
p r o d u c e
components on
drill machine by
using jigs and
check for
c o r r e c t n e s s .
( M a p p e d
NOS:CSC/N0304)

Professional
Skill 152Hrs.
Professional
Knowledge
43 Hrs.

Plan, dismantle,
repair and assemble
different damaged
m e c h a n i c a l
components used
for power
transmission &
check functionality.
[Different Damage
M e c h a n i c a l
Components –
Pulley, Gear, Keys,
Jibs and Shafts.]
( M a p p e d
NOS:CSC/N0304)

159. Marking out for angular outlines,
filing and fitting the inserts into
gaps. (06 hrs.)

160. Exercises on finished material
such as aluminium/ brass/ copper
/ stainless steel, marking out,
cutting to size, drilling, tapping etc.
without damage to surface of
finished articles. (09 hrs.)

Aluminum and its alloys. Uses,
advantages and disadvantages,
weight and strength as compared
with steel. Non-ferrous metals such
as brass, phosphor bronze,
gunmetal, copper, aluminum etc.
Their composition and purposes,
where and why used, advantages
for specific purposes, surface
wearing properties of bronze and
brass. (04 hrs.)
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161. Making an adjustable spanner: -
Marking out as per Blueprint, drilling,
cutting, straight and curve filing,
threading, cutting slot and cutting
internal threads with taps. (16 hrs.)

Power transmission elements. The
object of belts, their sizes and
specifications, materials of which
the belts are made, selection of the
type of belts with the consideration
of weather, load and tension
methods of joining leather belts. (04
hrs.)

162. Dismantling and mounting of pulleys.
(12 hrs.)

163. Making & replacing damaged keys.
(12 hrs.)

164. Dismounting, repairing damaged
   gears and mounting and check for
   workability. (16 hrs.)

165. Repair & replacement of belts and
   check for workability. (12 hrs.)

Vee belts and their advantages and
disadvantages, use of commercial
belts, dressing and resin creep and
slipping, calculation.

Power transmissions- coupling
types-flange coupling,-Hooks
coupling-universal coupling and
their different uses.

Pulleys-types-solid, split and ‘V’
belt pulleys, standard calculation for
determining size crowning of faces-
loose and fast pulleys-jockey
pulley. Types of drives-open and
cross belt drives. The geometrical
explanation of the belt drivers at an
angle.

Clutch: Type, positive clutch
(straight tooth type, angular tooth
type).

Chains, wire ropes and clutches for
power transmission. Their types
and brief description. (15 hrs.)

166. Making of template/gauge to check
   involute profile. (17 hrs.)

Power transmission –by gears,
most common form spur gear, set
names of some essential parts of
the set-The pitch circles, Diametral
pitch, velocity ratio of a gear set.
(05 hrs.)

167. Repair of broken gear tooth by stud
   and repair broker gear teeth by
   dovetail. (17 hrs.)

Helical gear, herring bone gears,
bevel gearing, spiral bevel gearing,
hypoid gearing, pinion and rack,
worm gearing, velocity ratio of worm
gearing. Repair of gear teeth by
building up and dovetail method. (05
hrs.)

168. Make hexagonal slide fitting. (16
hrs.)

169.Prepare different types of
  documentation as per industrial need
 by different methods of recording
 information. (04 hrs.)

Method or fixing geared wheels for
various purpose drives. General
cause of the wear and tear of the
toothed wheels and their remedies,
method of fitting spiral gears,
helical gears, bevel gears, worm
and worm wheels in relation to
required drive. Care and
maintenance of gears. (05 hrs.)
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Fluid power, Pneumatics,
Hydraulics, and their comparison,
Overview of a pneumatic system,
Boyle’s law.

Overview of an industrial hydraulic
system, Applications, Pascal’s
Law. (05 hrs.)

170. Marking out on the round sections
  for geometrical shaped fittings such
  as spline with 3 or 4 teeth. Finishing
  and fitting to size, checking up the
  faces for universality. (15 hrs.)

171. Identify pneumatic components –
  Compressor, pressure gauge, Filter-
  Regulator-Lubricator (FRL) unit, and
  Different types of valves and
  actuators. (2 hrs.)

172. Dismantle, replace, and assemble
   FRL unit. (5 hrs.)

173. Demonstrate knowledge of safety
  procedures in pneumatic systems and
  personal Protective Equipment (PPE).
  (2 hrs.)

174.Identify the parts of a pneumatic
  cylinder.(1 hrs.)

175. Dismantle and assemble a pneumatic
   cylinder.(6 hrs.)

176. Construct a circuit for the direction &
    speed control of a small-bore single-
  acting (s/a) pneumatic cylinder.

(5 hrs.)

Compressed air generation and
conditioning, Air compressors,
Pressure regulation, Dryers, Air
receiver, Conductors and fittings, FRL
unit, Applications of pneumatics,
Hazards & safety precautions in
pneumatic systems.

Pneumatic actuators:- Types, Basic
operation, Force, Stroke length,
Single-acting and double-acting
cylinders. (07 hrs.)

Professional
Skill 20Hrs;
Professional
Knowledge
07Hrs

Pneumatic valves:- Classification,
Symbols of pneumatic components,
3/2-way valves (NO & NC types)
(manually-actuated & pneumatically-
actuated) & 5/2-way valves,

Check valves, Flow control valves,
One-way flow control valve
Pneumatic valves: Roller valve,
Shuttle valve, Two-pressure valve
Electro-pneumatics: Introduction, 3/
2-way single solenoid valve, 5/2-way
single solenoid valve, 5/2-way double
solenoid valve, Control components
-Pushbuttons (NO & NC type) and
Electromagnetic relay unit, Logic
controls. (07 hrs.)

Construct circuit of
pneumatics and
h y d r a u l i c s
observing standard
o p e r a t i n g
procedure& safety
aspect.

177. Construct a control circuit for the
   control of a d/a pneumatic cylinder
  with momentary input signals.

(4 hrs.)

178. Construct a circuit for the direct &
indirect control of a d/a pneumatic
cylinder with a single & double
solenoid valve. (08 hrs.)

179. Dismantling &assembling of solenoid
valves. (08hrs.)

Professional
Skill 20Hrs;
Professional
Knowledge
07Hrs

I d e n t i f y ,
dismantle, replace
and assemble
d i f f e r e n t
pneumatics and
h y d r a u l i c s
c o m p o n e n t s .
[ D i f f e r e n t
components –
C o m p r e s s o r ,
Pressure Gauge,
Filter Regulator
Lubricator, Valves
and Actuators.]

180. Demonstrate knowledge of safety
   procedures in hydraulic systems
  (Demo by video) (04 hrs.)

181. Identify hydraulic components –
Pumps, Reservoir, Fluids, Pressure
relief valve (PRV), Filters, different
types of valves, actuators, and hoses
(04 hrs.)

182. Inspect fluid levels, service reservoirs,
clean/replace filters (04 hrs.)

183. Inspect hose for twist, kinks, and
minimum bend radius, Inspect hose/
tube fittings (04 hrs.)

- Symbols of hydraulic
components, Hydraulic oils –
function, properties, and types,
Contamination in oils and its control

- Hydraulic Filters – types,
constructional features, and their
typical installation locations,
cavitation, Hazards & safety
precautions in hydraulic systems

- Hydraulic reservoir & accessories,
Pumps, Classification – Gear/vane/
piston types, Pressure relief valves
– Direct acting and pilot-operated
types

Professional
Skill
21Hrs;
Professional
Knowledge
07Hrs

Identify, dismantle,
replace and
assemble different
pneumatics and
h y d r a u l i c s
c o m p o n e n t s .
[ D i f f e r e n t
components –
C o m p r e s s o r ,
Pressure Gauge,
Filter Regulator
Lubricator, Valves
and Actuators.]
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- Pipes, tubing, Hoses and fittings –
Constructional details, Minimum
bend radius, routing tips for hoses.
(07 hrs.)

- Hydraulic cylinders –Types
- Hydraulic motors –Types
- Hydraulic valves: Classification,
Directional Control valves – 2/2- and
3/2-way valves
- Hydraulic valves: 4/2- and 4/3-way
valves, Centre positions of 4/3-way
valves
- Hydraulic valves: Check
pneumatic and hydraulic systems
(The practical for this component
may demonstrated by video). (10
hrs.)
valves and Pilot-operated check
valves, Load holding function
- Flow control valves: Types, Speed
control methods – meter-in and
meter-out
- Preventive maintenance &
troubleshooting of pneumatic &
hydraulic systems, System
malfunctions due to contamination,
leakage, friction, improper
mountings, cavitation, and proper
sampling of hydraulic oils. (05 hrs.)

Importance of Technical English
terms used in industry –(in simple
definition only)Technical forms,
process charts, activity logs, in
required formats of industry,
estimation, cycle time, productivity
reports, job cards. (05 hrs.)

Method of lubrication-gravity feed,
force (pressure) feed, splash
lubrication. Cutting lubricants and
coolants: Soluble off soaps, suds-
paraffin, soda water, common
lubricating oils and their commercial
names, selection of lubricants.

Washers-Types and calculation of
washer sizes. The making of joints
and fitting packing. (18 hrs.)

184. Identify internal parts of hydraulic
   cylinders, pumps/motors (04 hrs.)

185. Construct a circuit for the control of
  a s/a hydraulic cylinder using a 3/
  2-way valve (Weight loaded d/a
  cylinder may be used as a s/a
 cylinder), 4/2- & 4/3-way valves.
 (8 hrs.)

186. Maintenance, troubleshooting, and
  safety aspects of pneumatic and
 hydraulic systems (The practical for
 this component may demonstrated
 by video). (10 hrs.)

Professional
Skill 80Hrs;
Professional
Knowledge
23Hrs

187. Dismantle, overhauling & assemble
  cross-slide & hand-slide of lathe
  carriage. (20 hrs.)

Plan & perform
basic day to day
p r e v e n t i v e
m a i n t e n a n c e ,
repairing and
c h e c k
f u n c t i o n a l i t y.
[Simple Machines
– Drill Machine,
Power Saw and
Lathe] (Mapped
NOS:CSC/N0304)

Professional
Skill 18 hrs.;
Professional
Knowledge
05Hrs

Construct circuit of
pneumatics and
h y d r a u l i c s
observing standard
o p e r a t i n g
procedure& safety
aspect.
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Lubrication and lubricants- purpose
of using different types, description
and uses of each type. Method of
lubrication. A good lubricant,
viscosity of the lubricant, Main
property of lubricant. How a film of
oil is formed in journal Bearings. (04
hrs.)

193. Inspection of Machine tools such as
alignment, levelling. (10 hrs.)

194. Accuracy testing of Machine tools
such as geometrical parameters.
(15 hrs.)

Professional
Skill 75 Hrs;
Professional
Knowledge
16Hrs

Plan, erect simple
machine and test
machine tool
accuracy. [Simple
Machines – Drill
Machine, Power
Saw and Lathe]

195. Practicing, making various knots,
correct loading of slings, correct and
safe removal of parts. (5 hrs.)

196. Erect simple machines. (45 hrs.)

Foundation bolt: types (Lewis
cotter bolt) description of each
erection tools, pulley block,
crowbar, spirit level, Plumb bob, wire
rope, manila rope, wooden block.

The use of lifting appliances,
extractor presses and their use.
Practical method of obtaining
mechanical advantage. The slings
and handling of heavy machinery,
special precautions in the removal
and replacement of heavy parts.
(12 hrs.)

Scan the QR Code to view the video for these exercise

File & fit angular mating surface
within an accuracy of ± 0.02 mm

& 10 minutes angular fitting

Drill through and blind holes
at an angle using swivel
table of drilling machine

Make dovetailed fitting and radius
fitting

Module 1 - Ex.No. 2.1.115 to 2.1.138

Ex.No.2.1.120 Ex.No.2.1.121 Ex.No.2.1.123

Prepare stepped keyed fitting and
test job

Ex.No.2.1.130

Scrape cylindrical bore

Ex.No.2.1.133

Drilling and reaming holes in
correct location, fitting dowel

pins, stud and bolts

Ex.No.2.1.138

Module 2 - Ex.No. 2.2.139 to 2.2.148

Ex.No.2.2.139

Making a snap gauge for checking
a dia. of 10 ± 0.02mm

Ex.No.2.2.147

File and fit straight and angular
surfaces internally
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Module 3 - Ex.No. 2.3.149 to 2.3.156

Scan the QR Code to view the video for these exercise

Flaring of pipes and
pipe joints

Ex.No.2.3.149

Fitting of pipes as per sketch
observing conditions used for

pipe work

Ex.No.2.3.151

Bending of pipes - cold
and hot

Ex.No.2.3.152

Fit & assemble pipes, valves
and test for leakage &
functionality of valves

Ex.No.2.3.154

Module 4 - Ex.No. 2.4.157 to 2.4.158

Make  a  simple  drilling jig

Ex.No.2.4.157

Module 5 - Ex.No. 2.5.159 to 2.5.170

Marking out for angular
outlines, filing and fitting the

inserts into gaps

Ex.No.2.5.159

Marking out for angular
outlines, filing and fitting the

inserts into gaps

Ex.No.2.5.160

Making an adjustable
spanner

Ex.No.2.5.161

Dismantling and mounting
of pulleys

Ex.No.2.5.162

Repairing damaged gears

Ex.No.2.5.164

Geometrical shaped
fittings

Ex.No.2.5.170

Module 7 - Ex.No. 2.7.187 to 2.7.192

Dismantle, overhauling &
assemble cross slide & hand

slide of lathe carriage

Ex.No.2.7.187

Simple repair of machinery
Making of packing gaskets

Ex.No.2.7.188

Use hollow punches, extractor,
drifts, various types of hammer and

spanners etc for repair work

Ex.No.2.7.190
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£_õ & Gm (CG & M) T«t£ 2.1.115

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

H - @©h¥eûL EÚYôdÏRp (Make H-Fitting)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ± ± ± ± ± 0.02-ª.Á ÕpXõVj§tÏ, RhûPVô], NÕWm  Utßm / ùNeúLôQj§tÏ CûQVôL
@ûTp TiÔRp

• Õû[«ÓRp, Ne¡Xõj Õû[«ÓRp Utßm ®Ó®l×j Õû[Ls (relief holes)

• ùLôÓdLlThP A[ÜdÏ EÚYjûR @ûTp (file TiÔRp)

• YûWTPj§u T¥ TôLm 1 Utßm 2-I AùNm©s ùNnRp

• Cß§ (finish) ùNnÕ ©£ß ¿dÏRp.
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úYûX«u Y¬ûN (Job Sequence)

• A[ÜLÞdúLtT TôLm 1-I @ûTp ùNnÕ
AÜhûNÓ ûUdúWôÁhPo/ ùYo²Vo
LôXõlTo ETúVôLlTÓj§ A[ÜLû[
A[dLÜm.

• TôLm 1-I Cß§ ùNnÕ, ùYo²Vo
LôXõlTo ETúVô¡jÕ A[ÜLû[f
úNô§dLÜm.

• CúRúTôp TôLm 2-I Cß§ ùNnVÜm.

• TôLm 1 Utßm 2-I slide fit-dLôLf
úNô§dLÜm.

• GiùQûV (oil-I) ùUXõRôLl é£ ARû]
U§l©ÓRÛdLôL TôÕLôlTôL ûYdLÜm.

• T¦l TÏ§ûVf ÑjRm ùNnÕ ®hÓ
LÚ®Lû[ JÝeLôL ûYdLÜm.

• TôLm 1 Utßm 2-dLôL v¼p ìp-I (steel

rule -I) ETúVô¡jÕ, LfNô EúXôLj§u
A[ûYf úNô§dLÜm.

• TôLm 1 Utßm 2-u TWlûT @ûTp
ùNnÕ, ùNeúLôQUôLl TWôU¬jÕ,
hûWvùLôVo ETúVô¡jÕf úNô§dLÜm.

• TôLm 1 Utßm 2-p Uôod¡e Á¥VôûYj
(marking media) RPYÜm.

• 300 ª.Á ùYo²Vo EVWUô²ûV
ETúVô¡jÕ, YûWTPj§p ùLôÓdLlThP
A[ÜL°u T¥ TôLm 1 Utßm 2-p mark

ùNnVÜm.

• 60° dot punch ETúVô¡jÕ, úRûYVô]
úLôÓL°p, Nôh£d Ï±Lû[ Tugf
ùNnVÜm.

• ùNuPo Tugf TVuTÓj§ ¬Ä@l
Õû[Lû[. (Tugf ùNnVÜm)

• TôLm 1 Utßm 2-p êûXL°p (corner-

L°p) relief drill hole  ∅ 2  EÚYôdLÜm.

• Ne¡Xõj Õû[«ÓRp, hacksawing Utßm
ùNÕdÏRp (chipping) ØRXõVûY ùNnÕ
úRûYVt\ EúXôLjûR ALt\Üm. (Fig 1)

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.1.115
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£_õ & Gm (CG & M) T«t£ 2.1.116

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

Nd§Vôp CVeÏm LÚ®Ls: @Tôv^²e ùNnYRtLôL Nd§Vôp
CVeÏm LÚ®L°u CVdÏm Øû\ûVl T«t£ ùNnRp (Power tools:

Practice operation of power tool for fastening)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• Nd§Vôp CVeÏm TpúYß LÚ®Lû[ AûPVô[e LôÔRp
• Tôv^²e ùNnYRtLôL Nd§Vôp CVeÏm LÚ®L°u CVdÏm Øû\ûVl T«t£

ùNnRp.

úYûX«u Y¬ûN (Job Sequence)

• Nd§Vôp CVeÏm LÚ®Lû[ AûPVô[m
LôQÜm.

• ûL«]ôp Utßm Nd§Vôp CVeÏm
LÚ®Lû[l TVuTÓjÕYRtÏj
úRûYVô] T¦f ùNVpTôÓLû[d
LûP©¥dLÜm.

• Nd§Vôp CVeÏm LÚ®LÞdÏ ªuNd§
YZeÏRÛdLô] BRôW ªuêXm  Utßm
Y¯Øû\Lû[ AûPVô[m LôQÜm.

• TôÕLôl×d Li LiQô¥Ls, ûLÙû\Ls,
LôX¦Ls, úUXôûPLs ØRXõV
TôÕLôl× ETLWQeLû[ N¬Vô]RôLj
úRokùRÓjÕ AYtû\ A¦VÜm.
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• LÚ®Lû[ AYt±u úNûY ùNnÙm §\u
Utßm TôÕLôl× B¡VYt±tLôLf
úNô§jÕ, HúRàm Ïû\TôÓLs CÚkRôp
AÕ NmTkRUô] RLYpLû[ NmTkRl
ThP A§Lô¬«Pm á\Üm.

• Nd§Vôp CVeÏm LÚ®Lû[
©¥jÕdùLôs[ Utßm Rôe¡d ùLôs[
ETLWQjûR úRokùRÓjÕl TVu
TÓjRÜm.

• Nd§Vôp CVeÏm LÚ®L[ôp ¡ûPdÏm
®Úm×m ®û[TVû] EÚYôdL
ùNVpØû\ Y¬ûNd¡WUjûRj
úRokùRÓdLÜm.

• úRûY«u A¥lTûP«p, ARtúLtT,
ùNnØû\dÏj úRûYlTÓm LÚ®ûVj
úRokùRÓjÕ ARû]l ùTôÚjRÜm.

• RVô¬lTô[¬u T¬kÕûWLÞdÏ
Ht\T¥Ùm, ¨oQ«dLlThP T¦Uû]f
ùNVpØû\LÞdúLt\T¥Ùm, Nd§Vôp
CVeÏm LÚ®Lû[f ÑjRm ùNnÕ
ARtÏ¬V CPj§p TôÕLôlTôL AYtû\l
Tj§WlTÓj§ ûYdLÜm.

• Sh Utßm úTôphLû[ (fastern) @Tôv^u
ùNnVÜm.

• Nd§Vôp CVeÏm LÚ®Lû[f ÑjRm
ùNnÕ, ARtÏ¬V CPj§p TôÕLôlTôL
CÚdÏmT¥ ûYdLÜm.

• T¦l TÏ§ûV ÑjRUôLl TWôU¬dLÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.116
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£_õ & Gm (CG & M) T«t£ 2.1.117

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

Ï±l©hP ØßdÏ ®ûNÙPu úTôph/vÏì®û] CßdÏRp (Tightening

of bolt/screw with specified torque)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs

• Ï±l©hP ØßdÏ ®ûNÙPu ( torque - EPu) úTôph/vÏìûY CßdÏRp.

úYûX«u Y¬ûN (Job Sequence)

• YôpûYj §Úl© (by turning) ØßdÏ
®ûNûVd áh¥úVô ApXÕ Ïû\júRô
AûUÜ ùNnVÜm.

• Wheel leg nut-u úUp impact socket-If
ùNôÚLÜm.

•  ShþI R[oj§ (loosen ùNnÕ) ALtßYRtÏ
impact wrench-u v®hf-I trigger   ùNnVÜm.

• @Tôv^²e (fastening) T¦dLôL N¬Vô]
LÚ®ûVj úRokùRÓdLÜm.

• Sh- -Lû[ CßdLÜm Utßm R[ojRÜm
AÝjRlThP Lôt\ôp (compressed air- -Bp)

CVeÏm JÚ impact wrench power tool-Ij
úRokùRÓdLÜm.

• Ho CmlTôdh ùWgf B]Õ
Lôtßl TôûRÙPu (air l ines-EPu
CûQdLlThÓs[Rô GuTûRf
úNô§dLÜm.

• ¾¼o RôdÏRp ®ûNûVj (sudden impact force-

Ij) RôeLYpX N¬Vô] A[ÜûPV socket-

Ij úRokùRÓdLÜm. (six point impact socket-

Ij úRoÜ ùNnVÜm)

• CkR ^ôdùLh-I  air impact wrench-EPu
ùTôÚjRÜm (Fig 1)

• ùWgf ÄY¬u ER®ÙPu spin-u §ûNûV
Øuú]ôd¡ ApXÕ ©uú]ôd¡ AûUÜ
ùNnVÜm.

© NIMI 

NOT TO BE REPUBLISHED



6

Ï±l× (Note)

vÏì/úTôph B¡VYtû\ CßdÏYRtÏm Utßm R[ojÕYRtÏm (for tightening

and loosening) ARtÏj úRûYlTÓm ªuNd§Vôp CVeÏm LÚ®Lû[ (power tools)

T«tßSo Lôh£lTÓj§ T«t£Vô[oLÞdÏ ùNnÕ LôhP úYiÓm. (display and

demonstrate)

AhPYûQ 1-p (Table-p) TVuTôh¥tLô]d LÚ®L°u ùTVoLû[
T«t£Vô[oLû[ GÝÕmT¥ úLhÓd ùLôs[Üm.

£_õ & Gm (CG & M) T«t£ 2.1.118

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

TVuTÓjR G°RôL CÚdÏUôß vÏì/úTôph-I CßdÏYRtÏ ApXÕ
R[ojÕYRtÏ N¬Vô] LÚ®ûVj úRoÜ ùNnRp (Selection of right tool as for

tightening or loosening of screw/bolt as per accessibility)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ©uYÚm TVuTôÓLÞdÏj úRûYlTÓm LÚ®Lû[l T§Ü ùNnRp
• vÏì/úTôph--I CßdÏYRtÏ ApXÕ R[ojÕYRtÏ N¬Vô] LÚ®ûVj úRoÜ
ùNnRp.

© NIMI 

NOT TO BE REPUBLISHED
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AhPYûQ -1 (Table-1)

ùNVpTôÓ/TVuTôÓ úRûYlTÓm LÚ®Ls

TWôU¬l×l T¦«u úTôÕ ùT¬V A[ÜûPV
úTôphÓLû[ R[ojR Utßm CßdL úYiÓm.
A§L §Úl×®ûN (high torque) Utßm SÓjRWj
ÕpXõVm (moderate accuracy) úRûYlTÓTûY.

úYLØm, G°ûUVôL ûLVôÞRÛdÏ
Ød¡VjÕYm Es[ CVk§W vÏìdLû[
AùNm©°e ùNnYRtÏ. (Medium accuracy)

Ïû\Yô] §Úl×®ûN Utßm SÓjRW EVo
ÕpXõVj§p £±V vÏì AùNm©° ùNnYRtÏ

§Úl×®ûN (torque) Utßm SÓjRWm ØRp
EVo ÕpXõVj§p CVk§W vÏìdLû[
AùNm©°e ùNnYRtÏ .

ÕpXõVj úRûY A§Lm úRûYlTÓm ùUμu
vÏì Utßm nuts AùNm©° ùNnYRtÏ
YûWVßdLlThP CûPùY°«p Es[
úTôphÓLÞdÏ.

RWdLhÓlTôÓ Utßm Nôu±RÝdLôLj
§Úl×®ûN Utßm/ApXÕ úLôQm (angle)

LiLô¦dLlTP úYi¥V CßdÏRp ¨LÝm
ùUμu vÏì AùNm©° ùNnYRtÏ.

EtTj§j RWdLhÓlTôh¥tLô] (for product

quality  control ) N¬VôL CßdLlThP vÏìdL°u
Gi¦dûL joint-p GiQlTÓYÕ AY£VUôL
CÚdÏm CPj§p.

CßdÏm ùNVpØû\«p EVoUhPj ÕpXõVm
úRûYlTÓm AùNm©°«p.

TX Gi¦dûL v©i¥p CßdLj§tLô]
Utßm Rô²Ve¡ AûUl×LÞdLô] reaction

torque-Ij RôeLYpXl TVuTôPôL articulated

arms ùNVpTÓjRlTÓm CPeL°p.

A§LThN mobility-dLôLÜm Utßm GnÓ air hose

ApXÕ ªuúL©s G°ûU YWm×Pu ApXÕ
jam B] úL©[ôp TôÕLôl× ATôVjûR EiÓ
TiÔm úTôÕ.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.118
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£_õ & Gm (CG & M) T«t£ 2.1.119

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

Keys, dowel pin Utßm vÏì ETúVô¡jÕ vûX¥e AùNm©°, NUR[j§p
±±±±± 0.02 ª.Á ÕpXõVm, Utßm vûX¥e ùTôÚjRm EûPV
T¦lùTôÚû[l T¬úNô§jRp (Assembly sliding for using keys, dowel pin and

screw, ± ± ± ± ± 0.02 mm accuracy on plain surface and testing of sliding fitting job)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ùYo²Vo EVWUô² ùLôiÓ A[ÜLû[d  Ï±jRp
• TôLeLs 1, 2, 3, 4-I A[ÜdÏ @ûTp TiÔRp
• N¬Vô] CPj§p Õû[«hÓ, ream ùNnÕ Utßm ALUûW CÓRp
• úRûYVô] BZj§tÏ, ùLüiPoúTôo TiÔRp
• dowel pins Utßm cheese head vÏì ùLôiÓ TôLm 1, 2, 3, 4-Id AùNm©° ùNnRp.

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

• Cheese head screw-ûYl ùTôÚjÕYRtÏ
TôLm 1-p M6 Eh×\ UûW ùYhÓYRtÏ
T¦lùTôÚ°u AûUÜ Uô\ôUp, φ 5 ª.Á
twist drill ùTôÚj§, AùNm©°«p TôLm 1

Utßm 2 §\l×j  (through hole) Õû[«PÜm.

• TôLm 1-p M6 Eh×\ UûWùYhÓYRtÏ
T¦lùTôÚ°u AûUÜ Uô\ôUp, TôLm
1, 2 Utßm 3p úUtùNôu]Õ úTôuß φ 5
ª.Á §\l×j Õû[«PÜm.

• AûUûYd LûXjÕ (disassemble ùNnÕ)

T¦jÕiÓL°p TôLm 1, 2, 3 Utßm 4-Ij
R²VôLl ©¬dLÜm.

• M6 cheese head screw ùTôÚjÕYRtÏ,
h¬pXõe ùUμu v©i¥Xõp counter bore

tool-Il ùTôÚj§ counter bore- I TôLm 2

Utßm 3-p TiQÜm.

• Countersink tool-Il ùTôÚj§, TôLm 1-p
Eh×\ UûWjÕû[L°u CWiÓ
Øû]Lû[Ùm 1 ª.Á × 45°--dÏ úNm@To
TiQÜm.

• TôLm 1-Il ùTgfûY³p ©¥jÕ,
Aû]jÕ SôuÏ Õû[L°Ûm M6

Eh×\UûW (Internal thread) ùYhPÜm.

• ©£ßLs HÕm CpXôR YiQm UûWLû[
ÑjRm ùNnVÜm.

• Aû]jÕl TôLeLû[Ùm, @©²v @ûTp
ùNnÕ, T¦lùTôÚ°u Aû]jÕ
KWeL°Ûm ©£ß ¿dLm ùNnVÜm
(deburr).

• T¦ YûWTPj§p Lôh¥VT¥ TôLeLs 1,
2, 3 Utßm 4-I AùNm©° ùNnVÜm. (Fig 1)

• GiùQ«u ùUpXõV TPXm RP® (apply

thin coat of oil) CRû] U§lÀÓ (evaluation)

ùNnYRtLôLl TôÕLôdLÜm.

• LfNô EúXôLeLû[ AYt±u A[ÜdLôL
úNô§dLÜm.

• TôLeLs 1, 2, 3 Utßm 4-I AYt±u
JhÓùUôjR (overall) A[ÜLÞdÏ @ûTp
ùNnÕ RhûPjRuûU (flatness) Utßm
ùNeúLôQjRuûU (squareness)

B¡VYtßPu ± 0.02  ª.Á ÕpXõVjûRl
TWôU¬dLÜm.

• ùYo²Vo EVWUô² ETúVô¡jÕ, TôLm 1,
2 Utßm 3-p, YûWTPj§uT¥ Õû[L°u
A[Ü Utßm CÚl©PjûRd Ï±dLÜm.

• Nôh£d Ï±Lû[ Tugf (punch) ùNnVÜm.

• ûUVdÏjRô¦ (ùNiPo Tugf-_
ETúVô¡jÕ TôLeLs 1, 2 Utßm 3-u úUp
Õû[L°u CÚl©Pj§p Tgf TiQÜm.

• RhûPjRuûU Utßm ùNeúLôQjRuûU
CÚdÏmT¥VôL, ± 0.02 ª.Á ÕpXõVm
TWôU¬jÕ TôLm 2 Utßm 3-I A[Üm
Utßm Y¥Yj§tÏ @ûTp TiQÜm.

• Aû]jÕ SôuÏ ÕiÓLû[Ùm Ju\ôL
AûUÜ (set) ùNnÕ, CûQ ¡[ml×Ls
ùLôiÓ AYtû\  clamp ùNnÕ,
hûWvùLôVo ùLôiÓ ùNeúLôQj
RuûUûV úNô§dLÜm.

• JÚ h¬pXõe ùUμu úUû_ ÁÕ
¡[ôml×LÞPu úNojÕ, Aû]jÕj
ÕiÓLû[Ùm Ju\ôLl ©¥jÕ, TôLm 2
Utßm 3-u ÁÕ,  Aû]jÕj Õû[
CÚl©PeL°Ûm ûUVjÕû[ (centre drill)

CPÜm.

• T¦lùTôÚ°u ¨ûXûVj ùRôkRWÜ
ùNnVôUp, dowel pin ùTôÚjÕYRtLôL
TôLm 2-u ÁÕ §\l×jÕû[ (through hole)

Õû[«ÓYRtÏ, h¬p Nd-¡p CÚkÕ
ùNiPo h¬p-I ALt±®hÓ φ 5.8 ª.Á
h®vh h¬p ùTôÚjRÜm.

• T¦lùTôÚ°u ¨ûXdÏj  ùRôkRWÜ
ùLôÓdLôUp, tap wrench EPu φ 6 ª.Á ª.Á
úaih ÃUo ùLôiÓ Õû[«PlThPj
Õû[ûV (drilled hole-I) Ãm (ream) TiQÜm.

• Ãªv TiQlThP Õû[ûV ÑjRm ùNnÕ
AùNm©°«p φ 6 ª.Á ª.Á dowel pin-Il
ùTôÚjRÜm. ( fix TiQÜm).

• AùNm©°«p AûNÜ HtTPôUp (without

disturbing) CúRúTôp AÓjR Õû[ûVj
Õû[«hÓ, ream ùNnÕ, TôLm 3-p dowel

pin-Il ùTôÚjRÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.119
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§\u Y¬ûN (Skill Sequence)

AùNm©° (Assembly)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• T¦ AûUÜ ùNnûL«p ¨ûXUôßRp (mis-alignment) HtTÓYûRj RÓlTRtÏj
Õû[«Óm ùNVÛdLôLl TôLeLû[ Ju\ôLd AùNm©°e ùNnRp.

• JÚ TWl×jRLh¥p (No@úTv ©ú[h¥p)

CWiÓ CûQ ©[ôdÏLû[ ÕiÓLû[
(parallel blocks) ûYdLÜm.

• CûQ©[ôd ÁÕ TôLm 1-Id ¡ûP
UhPUôL (horizontally) ûYdLÜm.

• TôLm 1-u CPÕTdL úUt×\j§p (top of left

side-p) TôLm 2-I ¨ûXlTÓj§, hûW
vùLôVo ETúVô¡jÕ, TôLm 1 Ut\m 2-u
ùNeúLôQjRuûUûVf úNô§jÕ, parallel

clamp ETúVô¡jÕ ARû] Cßd¡l
©¥dLÜm (clamp ùNnVÜm).

• CúR úTôp TôLm 1-u YXÕ ×\j§u
úUtTÏ§«p (top of right side) TôLm 3-I
¨ûXlTÓj§, hûWvùLôVo ETúVô¡jÕ,
squareness-If úNô§jÕ, CûPùY°«p

TôLm 4-I ÖûZjÕ parallel clamps

ETúVô¡jÕ ARû] clamp TiQÜm.
(Fig 1)

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.119

© NIMI 
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£_õ & Gm (CG & M) T«t£ 2.1.120

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

±±±±± 0.02 ª.Á  Utßm 10 minutes ÕpXõVj§tÏs úLôQ CûQl©p (angular

fitting-p) úLôQUôLl ùTôÚkÕm TWlûT @ûTp ùNnÕ ùTôÚjÕRp (file
& fit) (File & fit angular mating surface within an accuracy of  ± ± ± ± ± 0.02 mm & 10 minutes

angular fitting)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ±±±±± 10′′′′′ ÕpXõVj§tÏs (accuracy-«p) TôLm 1, 2, 3-u úLôQ ùY°dúLôÓLû[d (angular

outlines) Ï±jRp (mark TiÔRp)

• ±±±±± 0.02 ÕpXõVm TWôU¬jÕl ùTôÚjÕYRtLôLl TôLm 1, 2 Utßm 3-I @ûTp
TiÔRp

• TôLm 1, 2 Utßm 3-I AùNm©° ùNnRp
• CûR (finish) ùNnÕ ©£ß ¿dÏRp.

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

• úSoúLôhÓ A[ÜLû[ (linear dimensions-I)

ùYo²Vo LôXõlTo ùLôiÓm úLôQ
A[ÜLû[ (angular) ùYo²Vo ùTYp
lúWôhWdPo ùLôiÓm úNô§dLÜm.

• TôLm 1, 2 Utßm 3-I JúW NUVj§p
ùTôÚj§ (finish) ùNnVÜm.

• TôÕLôlTôL ûYjÕ U§lÀÓ ùNnYRtLôL
£±R[Ü GiùQn ChÓ ûYdLÜm.

• LfNô EúXôLjûR (raw material-I) ARu
A[ÜLÞdLôLf úNô§dLÜm.

• TWl× Utßm ùNeúLôQj§tÏ @ûTp
ùNnÕ ®hÓ, ùYo²Vo EVWUô² Utßm
ùYo²Vo ùTYp lúWôhWdPo ùLôiÓ
TôLm 1, 2, Utßm 3-Id Ï±dLÜm.

• Ï±dLlThP úLôÓL°p TugfùNnVÜm).

• Hacksaw ùLôiÓ AßjÕ Utßm
Ne¡XõjÕû[«hÓ (by hacksawing and chain

drill ing) A§LlT¥Vô] EúXôLjûR
ALt\Üm.

• TôLm 1, 2 Utßm 3-I úSoúLôhÓj
ÕpXõVm ± 0.02 ª.Á-dÏsÞm, Utßm
úLôQjÕpXõVm ± 10′-dÏsÞm
CÚdÏmT¥VôL @ûTp TiQÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.120

vúLp/ùNh vùLôVo ùLôiÓ
úLôQ A[ÜLû[ mark TiQô¾oLs.
(Do not mark angular dimeneions/angle).

®ûNÙPu Ek§jRsÞm force fit-I
EÚYôdLô¾oLs.

© NIMI 
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£_õ & Gm (CG & M) T«t£ 2.1.121

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

Õû[«Óm CVk§Wj§u (h¬pXõe ùUμu) swivel table ETúVôLjRôp
JÚ úLôQUôL (at an angle) §\l× Utßm êÓ (through & blind holes)

Õû[«ÓRp (drill TiÔRp) (Drill through and blind holes at an angle using swivel

table of drilling machine)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TWl× (surface) Utßm ùNeúLôQjûR @ûTp ùNnÕ ®hÓ (right angle) hûWvùLôVo
ùLôiÓ úNô§jRp

• ÕpXõVm ±±±±± 0.02  ª.Á TWôU¬jÕ A[®tÏ @ûTp TiÔRp
• úLôQUôLj Õû[«P (for angular drilling) T¦lùTôÚû[ (align) TiÔRp
• úLôQUô]j §\l×j Õû[«ÓRp (angular through hole)

• úLôQUô] êÓ Õû[«ÓRp (blind file).

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

• ‘Z’ Af£p (axis-p) úUû_«u ÑZt£ûV  lock

ùNnÕ arrest TiQÜm. (ÑZXôUp
RÓdLÜm.

• Õû[«Óm CVk§W úUû_ûV 15°

úLôQj§tÏj §Úl© (tilt ùNnÕ) Xôd
ùNnÕ ®hÓ úRûYVô] BZj§tÏj
Õû[«PÜm.

• Locating pin ETúVô¡jÕ, v©i¥p centre

Utßm Õû[ CÚl©PjûR (align) ùNnVÜm.

• Cone EÚYm AûPÙm YûW Õû[ûV
ûUVjÕû[ CPÜm. (centre drill the hole)

• Depth bar ETúVô¡jÕ, YûWTPj§p
Lôh¥VT¥ 12 ª.Á BZj§tÏ  φ 8 ª.Á
Õû[«PÜm.

• AÓjR Õû[ CÚl©Pj§tÏ (hole location)

v©i¥p ûUVjûR (spindle centre-I) align

TiQÜm.

• Õû[ûV ùUÕYôL ûUVjÕû[ CPÜm.
Cone EÚYjûR AûPÙm YûW centre drill-

If ùNÛjRÜm. (feed TiQÜm)

• ØÝ BZj§tÏ φ 10 ª.Á Õû[«PÜm.

• ©£ß ¿d¡ ®hÓ (deburr ùNnÕ )

T¦lùTôÚû[f ÑjRm ùNnVÜm.

• GiùQ«u ùUpXõV TPXm RP®
U§lÀÓ (evaluation) ùNnYRtLôLl
TôÕLôjÕ ûYdLÜm.

• LfNô EúXôLjûR ARtÏ¬V A[®tLôLf
úNô§dLÜm.

• úRûYVô] A[ûYd Ï±jÕ (mark ùNnÕ)

ARû] hacksaw ùLôiÓ AßdLÜm.

• A[Ü (size) 75 × 24 × 24 ª.Á-dLôL @ûTp
ùNnÕ ®hÓ ùYo²Vo LôXõlTo ùLôiÓ
úNô§dLÜm.

• ùYo²Vo EVWUô² ETúVô¡jÕ A[Üd
úLt\T¥ Õû[«Óm CPj§tLôL
ùLôÓdLlThP A[ûY mark TiQÜm.

• N¬Vô]j Õû[«Pj§u úUp punch

ùNnVÜm.

• ùUμu ûY³u (CVk§Wl
©¥j§ßd¡«u) EúXôL A¥lTôLjûR
¥¬p Øû] (drill bit tip) ùRôhÓ®ÓYûRj
RÓlTRtÏl T¦jÕi¥u A¥lTÏ§«p
CûQ ©[ôdÏLû[ ûYjÕ, T¦j
ÕiûP (T¦lùTôÚû[) CVk§Wj§p
¡ûPUhPUôLl ©¥dLÜm

• Spirit level ùLôiÓ úNô§dLÜm.

• h¬pXõe ùUμ²u Ù²YoNp
úUû_ÙPu ùUμu ûYû^ clamp

TiQÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.121
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£_õ & Gm (CG & M) T«t£ 2.1.122

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

T¦lùTôÚ°p ÕpXõVUôLj Õû[«hÓ, Ãªe (reaming) ùNnÕ, Utßm
UûW«hÓ (tapping ùNnÕ) T¬úNô§jRp (Precision drilling, reaming and tapping

and test - job)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JhÓùUôjR A[®tÏl (overall size-tÏl) T¦lùTôÚû[ @ûTp ùNnÕ Cß§ ùNnRp

(file and finish TiÔRp)

• Aû]jÕ KWeLû[Ùm chamfer TiÔRp
• Ï±l©hP CPj§p Õû[«hÓ, Ãm ùNnÕ Utßm UûW«ÓRp
• plug gauge Utßm thread plug gauge, ETúVô¡jÕ úNô§jRp
• CkR (finish) ùNnÕ ®hÓ ©£ß ¿dÏRp.

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

ùTôÚj§ YûWTPj§uT¥ §\l×j
Õû[L°PÜm.

• Counter Sink tool-I Nd¡p ©¥jÕ
T¦lùTôÚ°u CWiÓ ×\Øm
Aû]jÕj Õû[«PlThP Õû[L°Ûm
2 ª.Á × 45°- --dÏ úNm@To TiQÜm.

• ûL ÃUo ETúVô¡jÕ φ 8 ª.Á Õû[Lû[
ream TiQÜm.

• Ãm TiQlThP Õû[Lû[l
ùTôÚjRUô] cylindrical plain gauge

ETúVô¡jÕf úNô§dLÜm.

• hand tap Utßm tap wrench ETúVô¡jÕ M8

Utßm M10 Eh×\ UûWLs ùYhPÜm.

• UûW«PlThP Õû[L°p ©£ßLû[
ALt± ÑjRm ùNnVÜm.

• Thread plug guage ETúVô¡jÕ UûW«PlThP
Õû[Lû[f úNô§dLÜm.

• @ûTp (bastard Utßm ªÚÕYô] grade

@ûTpLs) ETúVô¡jÕ N¬Ül TÏ§/Øû]
UÝdLm ùNnVlThP TÏ§ûV (chamfer

portion) 5 ª.Á × 45°angle---dÏ  @ûTp TiQÜm.

• JÚ úLôQj ÕpXõVm (angular accuracy) ± 5′-
dÏ ùYo²Vo ùTYp lúWôhWdPo
ùLôiÓ chamfer angle-Id úNô§dLÜm.

• T¦lùTôÚ°u Aû]jÕl TWl×Ls
Utßm corner-L°Ûm ©£ßLû[ ALt±
Cß§  finish ùNnVÜm.

• £±R[Ü GiùQn (oil) RP®,
U§lÀh¥tLôLl TôÕLôlTôL ûYdLÜm.

§\u Y¬ûN (Skill Sequence)

Hand reamer ETúVô¡jÕj Õû[«PlThPj Õû[Lû[ ÕÚÜRp (Ãªe/
reaming ùNnRp) (Reaming drilled holes using hand reamers)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• §\l×j Õû[Lû[ XõªhLÞdÏs Ãm ùNnÕ £XõiP¬dLp pins ETúVô¡jÕ Ãm
TiQlThP Õû[Lû[ úNô§jRp.

Ãªe TiÔYRtLôLj Õû[ (drill)

A[ûYj ¾oUô²jRp

@TôoØXôûYl (ãj§WjûRl) TVu TÓjRÜm.

Drill ®hPm = Ãm TiQlThPj Õû[A[Ü
- (under size + over size) ùRôPo×d LÚj§VXõp,
drill sizes for reaming Gu\ RûXl©u ̧ r CÚdÏm
T¬kÕûWdLl ThP undersizes-I
AhPYû]ûV (table-Il) TôojÕj ùR¬kÕ
ùLôs[Üm.

• ARtÏ¬V A[ÜLÞdLôLf LfNô
EúXôLjûR úNô§dLÜm

• LfNô EúXôLjûR 100 ×  70 × 10 ª.Á Gu\
JhÓùUôjR A[®tÏ (overall dimension-dÏ)

@ûTp TiQÔÜm.

• YûWTPj§uT¥ Õû[Lû[ ùXôúLh
ùNnYRtLôL A[Üd úLôÓLû[ Ï±dLÜm.

• Object line ÁÕ Nôh£d Ï±Lû[Ùm (witness

markes-IÙm) Õû[L°u CÚl©Pj§u
ÁÕ ùNuPo Tugf Ï±Lû[Ùm (centre

punch marks-IÙm) Tugf ùNnVÜm.

• ùUμu ûYv ùLôiÓ JÚ h¬pXõe
ùUμu/Õû[«Óm CVk§Wj§u úUû_
úUp T¦lùTôÚû[l ©¥dLÜm (hold

TiQÜm)

• ùUμu ûY³p T¦lùTôÚ°u A¥«p
CûQ ©[ôdÏLû[ (parallel blocks-I)

ûYdLÜm.

• h¬p Nd (drill chuck) êXm h¬pXõe ùUμu
v©i¥Xõp ùNuhPo h¬p -Il
©¥jÕ, Aû]jÕ Tgf TiQlThP
Õû[L°u CÚl©Pj§Ûm
ûUVjÕû[Ls Õû[«PÜm.

• EúXôLm Utßm Õû[«u  ®hPj§t
úLt\T¥ h¬pXõe ùUμu v©i¥p
úYLjûR set ùNnVÜm.

• Centre drill-I ALt±®hÓ φ 7.8 ª.Á h¬p-

Il ùTôÚj§ (fix ùNnÕ) YûWTPj§uT¥j
§\l×jÕû[Ls (through holes) CPÜm.

• v©i¥p úYLjûR AûUÜ ùNnÕ φ 8.5
ª.Á, φ 7.0 ª.Á, φ 9.8 ª.Á, φ 12 ª.Á (drills)

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.122
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aôih Ãªe (Hand reaming)

¾oUô²dLlThP A[ÜL°uT¥
Ãªe¡tLô] Õû[Lû[j Õû[«ÓRp.

ùUμu ûY³p (CVk§Wj§u
©¥j§ßd¡«p) AûUÜ ùNnÙm
úTôÕ CûQ ©[ôdÏL°u úUp (on

parallels) T¦lùTôÚû[ ûYdLÜm.
(Fig 1)

Õû[L°u ®°m×Lû[ CúXNôLf N¬Ü
(úNm@To) ùNnVÜm. CfùNVp ©£ßLû[
ALtß¡\Õ Utßm ÃUûWf ùNeÏjRôL align

(CûVÜ) TiÔYRtÏm ERÜ¡\Õ. (Fig 2)

T¦lùTôÚû[ ùTgf ûY³p ©¥dLÜm.
Cß§ ùNnVlThP TWl×Lû[ TôÕLôdL
vice clamps ETúVô¡dLÜm. T¦lùTôÚs
¡ûPUhPUôL (horizontal-BL) CÚlTûR Eß§
ùNnÕ ùLôs[Üm. (Fig 2)

©uTdLUôL (reverse direction-p )

§ÚlTô¾oLs. AfùNVp Ãm
TiQlThPj Õû[«p ¸\ûX
(scratch) HtTÓj§®Óm. (Fig 4)

Õû[ûV ØÝûUVôLj (Ãm/ream TiQÜm).
T¦lùTôÚ°u A¥lTÏ§ûVj Rôi¥ SuÏ
ÃU¬u taper lead length ØÝûUVôL
ùY°YÚYûR Eß§ ùNnÕ ùLôs[Üm.

NÕW Øû]«p tap wrench- - - -Il ùTôÚj§,
Õû[«às ÃUûWf ùNeÏjRôL (vertically)

ûYdLÜm. hûWvùLôVo ùLôiÓ CûVûYf
(alignment-If) úNô§dLÜm. úRûYlThPôp
N¬ùNnRûXf ùNnÕ ùLôs[Üm. Tap wrench-

Id L¥LôWØs ÑZÛm §ûN«p (clockwise

direction-p ) §Úl©/ÑZt± AúRúSWm
CúXNô] ¸rúSôd¡V AÝjRØm (downward

pressure) ùLôÓdLÜm. (Fig 3) Tap wrench-u CÚ
Øû]L°Ûm ºWô] (JúW Uô§¬Vô])

AÝjRm (pressure) ùLôÓdLÜm.

ùYhÓj§WYm (cutting fluid), apply TiQÜm.

¸rúSôd¡V AÝjRjûRl TWôU¬jÕd
ùLôiúP, tap wrench-I ̈ ûXVôLÜm (steadily)

Utßm ùUÕYôLÜm §ÚlTÜm.

AúRNUVm ÃU¬u Øû]Vô]Õ vice-p
C¥jÕ®PÜm AàU§jÕ ®PdáPôÕ.

Õû[ûV ®hÓ Su\ôL ÃUo ùY°úV YkÕ
®ÓmYûW JÚ úUp úSôd¡V CÝjRXôp
ÃUûW ALt\Üm. (Fig 5)

Ãm TiQlThPj Õû[«u A¥lTôLj§p
CÚkÕ ©£ßLû[ ALt\Üm.

Õû[ûVf ÑjRlTÓjRÜm, YZeLlThP
EÚû[Vô] ©uLû[ (cylindrical pins) ùLôiÓ
ÕpXõVjûRf úNô§dLÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.122
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£_õ & Gm (CG & M) T«t£ 2.1.123

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

×\ôYôp @©h¥e (dovetailed fitting) Utßm úW¥Vv (BWm) @©h¥e
EÚYôdÏRp (Make dovetailed fitting and radius fitting)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TôLm 1 Utßm 2-u JhÓùUôjR A[ûY (overall size-I) @ûTp ùNnÕ @©²x
TiÔRp

• ¥ûYPo ùLôiÓ A[ÜLû[Ùm BWjûRÙm (radius-IÙm) Ï±jRp (mark off TiÔRp)

• TôLm 2-u ÁÕ ùRôPo Ne¡Xõj Õû[«hÓ (chain drilling) A§LlT¥VôL CÚdÏm
EúXôLjûR ALtßRp

• male Utßm female TôLeLû[l ùTôÚj§ AùNm©s TiÔRp
• Cß§ ùNnÕ ®hÓ ©£ß ¿dÏRp.

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

• @ûTp ùNnÕ ®hÓ A[ÜLû[ ùYo²Vo
LôXõlTo ùLôiÓ úNô§dLÜm Utßm
úLôQjûR (angle-I) (Fig 2)-p Lôh¥VT¥,
ùYo²Vo ùTYp lúWôhWdPo ùLôiÓ
úNô§dLÜm.

• CúRúTôp, YhP Y¥Yj§u UßTdLjûR
Hacksaw- Bp AßjÕ, (Fig 3)-p Lôh¥VT¥,
A[Ü Utßm Y¥Ym YÚmT¥ ªûLVôL
CÚdÏm EúXôLjûR ALt\Üm.

• Hacksawing ùNnÕ ªûLVôL CÚdÏm
EúXôLjûR bastard, second cut,   Utßm
ªÚÕYô] @ûTp (smooth file) ùLôiÓ
@ûTp ùNnÕ ALt\Üm. AûWYhP Y¥Y
@ûTp ùLôiÓ (half round file ùLôiÓ)

CWô®, Y¥YjûR BWUô² (úW¥Vv úLw)

ùLôiÓ úNô§dLÜm. (Fig 4)

TôLm 2 (Part-2)

• ªûLVôL CÚdÏm EúXôLjûR ALt\
dovetail-u JÚ TdLjûR (Fig 5)-p Lôh¥VT¥
hacksaw  ùLôiÓ AßdLÜm.

• Ne¡Xõj Õû[«PlThP úLôh¥u Y¯úV
hacksaw ùLôiÓ AßjÕm Utßm web chisel

Utßm ball pein hammer ùLôiÓ Fig 5-p
Lôh¥VT¥ ALt\Üm.

• ARtÏ¬V A[ÜLÞdLôL LfNô
EúXôLjûR úNô§dLÜm.

• JhÓùUôjR A[ÜLÞdLôLl TôLm 1

Utßm 2-I @ûTp ùNnÕ Cß§ ùNnVÜm.

• JÚ ùYo²Vo EVWUô² ùLôiÓ TôLm 1
Utßm TôLm 2-Id úLôÓL[ôp Ï±dLÜm.
(mark off lines)

• Nôh£dÏ±L°Ûm (witness marks-p) Utßm
relief hole marks-Ûm (Tugf TiQÜm).

• TôLm 1 Utßm 2 CWi¥Ûm φ 3ª.Á relief

Õû[Ls Õû[«hÓ TôLm 2-p Ne¡Xõj
Õû[ (chain drill) CPÜm.

TôLm 1 (Part-1)

• Fig 1-p Lôh¥VT¥ ªÏ§Vô] EúXôLjûR
AL\t\, TôLm 1-u ×\ôYôXõu (dovetail-u)

JÚ TdLjûR, Hacksaw ùLôiÓ AßdLÜm.

• A[Ü (size) Utßm úLôQj§tÏ (angle-dÏ)

TôLm 2-u Eh×\l ×\ôYôp TÏ§dLôL
(internal dovetail) @ûTp ùNnÕ A[ÜLû[
ùYo²Vo LôXõlTo ùLôiÓ Utßm
úLôQeLû[ ùYo²Vo ùTYp
lúWôhWdPo ùLôiÓm úNô§dLÜm. (Fig 6)
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• A§LlT¥Vô] EúXôLjûR hacksaw

ùLôiÓ AßjÕ ALt±, A[®tÏ
AûWYhP Y¥YjûR @ûTp ùNnÕ ®hÓ
úW¥Vv úLw (BWUô² ) ùLôiÓ
úNô§dLÜm. (Fig 7)

• Fig 8 Utßm Fig 9-p Lôh¥VT¥ CWiÓ
dovetail Utßm AûWYhP Y¥YjûRl
ùTôÚjÕYRtÏl TôLm 1 Utßm 2-Il
ùTôÚj§ CûQdLÜm. (match TiQÜm)

• TôLm 1 Utßm 2-Ij R²jR²VôL ©¬jÕ
@ûTp ùNnÕ Cß§ ùNnÕ (file &  finish)

T¦lùTôÚ°u Aû]jÕ ®°m×L°Ûm/
KWeL°Ûm ©£ß ¿dLm ùNnVÜm. (de-burr)

• GiùQ«u ùUpXõV TPXm RP®
U§lÀÓ ùNnYRtLôL ARû]l
Tj§WlTÓj§ ûYdLÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.123
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£_õ & Gm (CG & M) T«t£ 2.1.124

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

@ûTp Utßm ùTôÚkRf ùNnÕ, ± 0.02 ª.Á ÕpXõVjÕPu úSWô],
úLôQlTWl×LÞPu combined fit CÚdÏmT¥f ùNnYÕ  (File and fit, combined

fit with straight, angular surface with  ± ± ± ± ± 0.02 mm accuracy )

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ±±±±± 0.02 ª.Á ÕpXõVj§tÏ RhûPVôLÜm (flat) Utßm square BLÜm @ûTp TiÔRp
• JÚ ùYo²Vo EVWUô² ùLôiÓ A[ÜLû[ mark TiÔRp
• relief Õû[Lû[j Õû[«ÓRp
• ±±±±± 0.02 ª.Á ÕpXõVm TWôU¬jÕ TôLm 1, 2-I fit TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

• ARtÏ¬V A[ÜLÞdLôL LfNô
EúXôLjûR úNô§dLÜm.

• JhÓùUôjR A[ÜLÞdLôL TôLm 1

Utßm 2 ûY @ûTp ùNnÕ Cß§
ùNnVÜm.

• ùYo²Vo LôXõlTo ùLôiÓ A[ÜLû[
úNô§dLÜm.

• ùYo²Vo EVWUô² ùLôiÓ TôLm 1

Utßm 2p A[ûYd Ï±dÏm úLôÓLû[
YûWVÜm. (mark off)

• Nôh£d Ï±Ls Utßm ¬Xõl Õû[Lû[
Tugf TiQÜm.

• Ne¡Xõj Õû[«ÓL (chain drill) Utßm TôLm
ØRp 4 YûW Lôh¥Ùs[T¥ TôLm 1 Utßm
2-®p φ 3 ª.Á relief Õû[Ls Utßm Ne¡Xõ
Õû[«PÜm. (Fig 1)

TôLm 1 (Part-1)

TôLm 2 (Part-2)

• A§LlT¥Vô] EúXôLjûR
ALtßYRtLôL, TôLm 1-u JÚ TÏ§ûVd
hacksaw ùNnÕ, A[ÜdLôL @ûTp Y¥Ym
ùLôiÓ YkÕ, ± 0.02 ª.Á ÕpXõVj§tÏ
(accuracy) TWôU¬dLÜm. (Fig 2)

• ùYo²Vo LôXõlTo ùLôiÓ A[ûYf
úNô§dLÜm.

• CúRúTôXúY (similarly), ªûLVôL CÚdÏm
EúXôLjûR ALtßYRtLôLl TôLm 1-u
Ut\ CWiÓ TÏ§Lû[Ùm hacksaw-Bp
AßjÕ ± 0.02 ª.Á ÕpXõVj§tÏ Y¥Ym
(shape) ¡ûPdÏm T¥ @ûTp TiQÜm.
(Fig 3)

• Ne¡XõjÕû[ Utßm ¬Xõl Õû[Lû[ φ 3
ªÁ A[®tÏ, Fig 4- p Lôh¥Ùs[T¥
Õû[«PÜm.

• Fig 4-p Lôh¥VT¥ úad^ô ùNnÕ
(ûLYô[ôp AßjÕ) ùNÕd¡ (chip ùNnÕ)

A§LlT¥VôL CÚdÏm EúXôLjûR
ALt\Üm.

• A[Ü Utßm Y¥Yj§tÏ ± 0.02 ª.Á
ÕpXõVm TWôU¬jÕ @ûTp TiQÜm.

• ùYo²Vo LôXõlTo ùLôiÓ A[ûYf
úNô§dLÜm.

• TôLm 1-I @ûTp ùNnÕ Cß§ ùNnÕ
T¦l ùTôÚ°u Aû]jÕ KWeL°Ûm
©£ß ¿dLm ùNnVÜm. (deburr)

• T¦lùTôÚs YûWTPj§p Lôh¥VT¥
TôLm 1  Utßm 2-Il ùTôÚjRÜm. (fit

TiQÜm)

• GiùQ«u ùUpXõV TPXm RP®
ARû]f U§lÀÓ ùNnYRtLôLl Tj§Wl
TÓj§l TôÕLôlTôL ûYdLÜm.

• LÚ®Lû[f ÑjRm ùNnÕ Y¬ûNd¡WUUôL
AûR AÕ ARtÏ¬V CPj§p ûYdLÜm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.124
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£_õ & Gm (CG & M) T«t£ 2.1.125

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

ùTôÚkRf ùNnYRtLôL ÕpXõVm Utßm N¬Vô] CPmTÓjRÛdLôL
£±V ®hPm (diameter) EûPV Õû[Lû[j Õû[«ÓRp Utßm ÕÚÜRp
(Ãªe ùNnRp) (Drilling and reaming small dia. holes to accuracy & correct location for

fitting)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TWl×Lû[ (surfaces-I) RhûPVôLÜm CûQVôLÜm (flat and parallel) ±±±±± 0.02 ª.Á
ÕpXõVj§tÏ @ûTp ùNnRp

• JÚ ùYo²Vo EVWUô² ùLôiÓ A[ÜLû[d Ï±jRp (mark off dimensions)

• JÚ ùYo²Vo LôXõlTo ùLôiÓ A[ÜLû[ A[jRp
• YûWTPj§u T¥ §\l×j Õû[Lû[j (through holes) Õû[«ÓRp
• Õû[Lû[j ream ùNnÕ dowel pins ùLôiÓ AùNm©s ùNnRp.
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CWiÓ ÕiÓLû[Ùm Ju\ôL clamp

ùNnÕ ©¥dLÜm.

• CWiÓ T¦lùTôÚû[Ùm ©¥lTRtÏ
parallel clamps-Il TVuTÓjRÜm.

• JÚ ùNuhPo h¬p ETúVô¡jÕ Õû[
AûU®PjûR úXôúLh ùNnÕ 1 ª.Á
BZj§tÏj Õû[«PÜm.

• T¦lùTôÚ°u ¨ûXûV Uôt\ôUp,
ùNuhPo h¬pûX ALt±®hÓ, φ 5.8 ª.Á
RUûW (drill-Il) ùTôÚj§, JÚ §\l×j
Õû[ (through hole) Õû[«PÜm.

• CúRúTôp Ut\ êuß Õû[Lû[Ùm
Õû[«PÜm.

• h¬pXõe ùUμ²p CÚkÕ
T¦lùTôÚû[ ALt±, JÚ ûY³p
©¥jÕ,  φ 6 ª.Á aôih/ÃUûWl
TVuTÓj§j Ãm TiQÜm)

• Ãªe TiQlThP Õû[L°p ‘4’ dowel

pins-Il ùTôÚjRÜm.

• Dowel pin-L°u squareness-IÙm Utßm
N¬Vô] AûU®PjûRÙm úNô§dLÜm.

• £±R[Ü GiùQn RP®, U§lÀÓ
ùNnYRtLôLl TôÕLôlTôL ûYdLÜm.

• LfNô EúXôLjûR AYt±u
A[ÜLÞdLôLf úNô§dLÜm.

• CWiÓ ÕiÓL°Ûm JÚ RhûPVô]
TWl× Utßm CWiÓ AÓjÕs[
TdLeLû[Ùm JußdùLôußf
ùNeúLôQUôL @ûTp ùNnVÜm.

• T¦lùTôÚ°u TWl× ÁÕ marking media

RPYÜm.

• JÚ ùYo²Vo EVWUô² ùLôiÓ
A[ÜLû[Ùm, Utßm Õû[
AûU®PjûRÙm mark TiQÜm.

• Dot punch ETúVô¡jÕ, Nôh£dÏ±Lû[
(witness marks) punch TiQÜm.

• Õû[ AûU®PjûR ùNiPo Tgf
ETúVô¡jÕ punch TiQÜm.

• A§LlT¥Vô] EúXôLjûR hacksaw

ùLôiÓ AßjÕ, CWiÓ ÕiÓL°Ûm,
58 × 58 × 9 ª.Á Gu\ A[®tÏ @ûTp
ùLôiÓ @ûTp ùNnVÜm.

• JÚ ùYo²Vo LôXõlTo ùLôiÓ
A[ÜLû[ A[dLÜm.

• T¦lùTôÚ°u A¥«p CûQ
©[ôdÏLs ûYjÕ drilling machine ûY³p

úYûX«u Y¬ûN (Job Sequence)

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.125
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£_õ & Gm (CG & M) T«t£ 2.1.126

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

‘V’ ©[ôd Utßm ‘U’ ¡[ôml ETúVô¡jÕ, Õû[«ÓRûXf ùNnRp
(Perform drilling using ‘V’ Block and a clamp)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• EÚû[ Y¥Yl T¦lùTôÚû[ (cylindrical job-I) ‘V’ úUp AûUÜ ùNnRp (set

TiÔRp)

• EÚû[Vô] T¦lùTôÚ°p Õû[«ÓRp.

úYûX«u Y¬ûN (Job Sequence)

• Marking úUû_ ÁÕ CWiÓ ‘V’

©[ôdÏLû[ ûYdLÜm.

• ‘V’ ©[ôd úUp HtL]úY ùUμ²e
ùNnVlThP EÚû[ Y¥Yl
T¦lùTôÚû[ ûYdLÜm.

• ‘V’ ©[ôd¡às ‘U’clamps-I ÖûZjÕ
ARû] clamp TiQÜm.

• ùYo²Vo EVWUô² ETúVô¡jÕ
CWiÓ ÑtßlTWl©Ûm (Periphery-«Ûm)

Utßm ØLl©Ûm (face) ûUVdúLôhûP
(centre line-I) mark TiQÜm.

• YûWTPj§uT¥ Õû[«u
AûU®PjûRd Ïj§PÜm punch

TiQÜm.

• h¬pXõe ùUμu úUû_l TWl©tÏf
ùNeÏjRôL (perpendicular-BL) CÚdÏmT¥,
ØLl©p (face-p) mark TiQlTh¥ÚdÏm
T¦lùTôÚ°u ûUVjûRf ÑZt± align

(CûVÜ) ùNnVÜm.

• T¦lùTôÚû[ Eß§VôLl ©¥dLÜm/
clamp TiQÜm.

• N¬Vô] rpm-I (revolution per minute-I) set

TiQÜm.

• ùNuPôó hôõp TVuTÓj§ Õû[
¨ûXûV LiP±kÕ 1 ªÁ BZm YûW
Õû[«PÜm.

• ∅ 6 mm þ p Õû[ûVj Õû[«PÜm (drill

the hole)

• ‘U’clamps-Ij R[ojRÜm Utßm ‘V’

©[ôd¡p CÚkÕ T¦l ùTôÚû[
ALt\Üm.
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Mark TiÔm úTôÕ ¿[Uô]
Lm©Lû[j RôeÏYRtÏ, CWiÓ
‘V’blocks Utßm clamps-Il TVu
TÓjRÜm. (Fig 1)

© NIMI 

NOT TO BE REPUBLISHED



27

£_õ & Gm (CG & M) T«t£ 2.1.127

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

Male Utßm Female fitting TôLeLû[ EÚYôdÏRp, Õû[«hÓ Utßm Ãm
ùNnRp (Make male and female fitting parts, drill and ream holes )

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JhÓùUôjR A[®tÏ (overall dimensions-dÏ) @ûTp ùNnR Cß§ ùNnRp (file and finish)

• Aû]jÕ A[ÜLû[Ùm mark ùNnÕ Tgf TiÔRp
• Õû[ûVj Õû[«hÓ Ãm ùNnRp (drill and ream the hole)

• TôLm 1 Utßm TôLm 2-I @ûTp ùNnÕ Cß§ ùNnÕ ®hÓ ARû]l ùTôÚkRf
ùNnRp (match TiÔRp) .
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úYûX«u Y¬ûN (Job Sequence)

ª.Á-dÏ A[ûYl TWôU¬jÕl T¦l
ùTôÚ°u Y¥YjûR @ûTp ùNnÕ
Ø¥dLÜm.

• ùYo²Vo LôXõlTo ùLôiÓ A[ûYf
úNô§dLÜm.

• BWUô² (radius gauge/úW¥Vv úLw)

ùLôiÓ BWjûRf úNô§dLÜm.

• ùYo²Vo LôXõlTo ùLôiÓ 9.5 ª.Á
Lô¥Lû[d (slots-I) úNô§dLÜm.

• Aû]jÕl TWl×Lû[Ùm Cß§ (finish)

ùNnÕ, T¦lùTôÚ°u KWeL°p ©£ß
¿dLm (deburr) ùNnVÜm.

TôLm 2 (Part-2)

• CûRlúTôXúY, TôLm 2-dÏm, úUúX
ùNôu] úYûXY¬ûN Øû\Lû[j
§ÚmTÜm ùRôPokÕ ùNnÕ
T¦lùTôÚ°u EÚYjûR (profile) @ûTp
TiQÜm.

• úRûYVt\ EúXôLjûR Ne¡Xõ
Õû[«ÓRp, hacksaw  Utßm chipping  êXm
¿dLÜm.

• YûWTPj§tÏúLt\T¥ TôLm 1 Utßm
TôLm 2-I ùTôÚkRf ùNnVÜm.

• ùUpXõV GiùQn RP® ARû] U§lÀÓ
ùNnYRtLôLl TôÕLôjÕ ûYdLÜm.

• LfNô EúXôLeLû[f ARtÏ¬V
A[ÜLÞdLôL (raw materials-If )

úNô§dLÜm.

TôLm 1 (Part-1)

• TôLm 1-I JhÓùUôjR A[Yô]
58 × 58 × 5  ª.Á A[ÜdÏ @ûTp ùNnÕ
ùYo²Vo LôXõlTo ùLôiÓ A[ÜLû[f
úNô§dLÜm.

• RhûPVôL CÚlTûRÙm (flatness) Utßm
ùNeúLôQj RuûUûVÙm try square

ùLôiÓ úNô§dLÜm.

• Marking media RP®, YûWTPj§uT¥
úLôÓLû[ (lines) EÚYôdLÜm.

• Nôh£d Ï±Lû[Ùm (witness marks-IÙm)

Utßm drill hole marks-IÙm Tgf TiQÜm.

• h¬pXõe ùUμ²p relief holes-I
Õû[ÙPÜm.

• Reaming ùNnYRtLôL φ 12.7 ª.Á §\l×j
Õû[ûVj (through hole) Õû[«PÜm.

• ÃUo (reamer) ùLôiÓ φ 13 ª.Á Õû[ûV
(ream TiQÜm).

• A§LlT¥Vô] EúXôLjûR ùYh¥
ALt±, úRûYlTÓm ÕpXõVUô] ± 0.02

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.127
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£_õ & Gm (CG & M) T«t£ 2.1.128

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

SÝÜm PVUih @©h¥eûL EÚYôdÏRp (Make sliding diamond fitting)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• RhûPlTWl×Lû[ ±±±±± 0.02 ª.Á ÕpXõVj§tÏ CûQVôL @ûTp ùNnRp
• úLôQlTWl×Lû[ (angular surfaces), ±±±±± 15’ÕpXõVj§tÏ @ûTp ùNnRp
• φ 3 ª.Á relief hole Õû[«ÓRp
• Ne¡Xõj Õû[«hÓ ªûLVô] EúXôLjûR ALtßRp
• A[ÜdÏ @ûTp ùNnÕ YûWTPj§uT¥ ùTôÚkRf ùNnRp (match)

• Cß§ ùNnÕ ©£ß ¿dLm ùNnRp.

© NIMI 

NOT TO BE REPUBLISHED



30

úYûX«u Y¬ûN (Job Sequence)

• YûWTPj§uT¥ A[Ü Utßm Y¥Yj§tÏ
(to size and shape) TôLm ‘A’-I @ûTp
TiQÜm.

• ùYo²Vo LôXõlTo ùLôiÓ A[ûYÙm
Utßm ùYo²Vo ùTYp lúWôhWôdPo
ùLôiÓ úLôQeLû[Ùm (angles)

úNô§dLÜm.

TôLm B (Part-B)

• YûWTPj§uT¥ TôLm ‘B’-«u A[Ü
Utßm Y¥Yj§tÏ @ûTp TiQÜm.

• (Fig 2)-p Lôh¥VT¥ TôLm ‘A’ Utßm
‘B’-I l ùTôÚkRf ùNnVÜm. (match)

• TôLm ‘A’ Utßm ‘B’-I Cß§ (finish) ùNnÕ,
Aû]jÕ KWeL°Ûm ©£ßLû[ ¿dLÜm.

• GiùQn«u ùUpXõV TPXm RP®
U§lÀÓ ùNnYRtLôL ARû]l
TôÕLôlTôL Tj§WlTÓj§ ûYdLÜm.

• LfNô EúXôLjûR (raw material-I) AYt±u
A[ÜLÞdLôLf úNô§dLÜm.

• CûQjRuûU (parallelism) Utßm
ùNeúLôQjRuûU (perpendicularity)

B¡VYtû\l TWôU¬jÕ, JhÓùUôjR
A[®tLôL (overall size-dLôL) TôLm ‘A’

Utßm TôLm ‘B’- -I @ûTp ùNnÕ Cß§
(finish) ùNnVÜm.

• JÚ ùYo²Vo EVWUô² ùLôiÓ,
YûWTPj§u T¥, TôLm ‘A’ Utßm TôLm
‘B’-Id Ï±dLÜm. (mark TiQÜm)

• Nôh£dÏ±Ls (witness marks) Utßm relief

hole marks-Il Tgf TiQÜm.

• TôLm ‘A’-«p φ 3 ª.Á relif holes-Ij
Õû[«PÜm

• TôLm ‘A’-«p Ne¡Xõj Õû[«PÜm.

TôLm A (Part-A)

• Fig 1-p Lôh¥VT¥, TôLm ‘A’-«p ªûLVôL
Es[ EúXôLjûRf ùNÕd¡ ALt\Üm
(chip & remove).

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.128
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£_õ & Gm (CG & M) T«t£ 2.1.129

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

úXl©e RLÓ ETúVô¡jÕ RhûPVô] TWl×Lû[j úRnjRp (lap

TiÔRp) (Lap flat surfaces using lapping plate)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• úXl©e RLÓ (lapping plate) ETúVô¡jÕl TWlûTj úRnjRp (lap TiÔRp)

• úXl©e TûNûVl éÑRp (smear)

• TWl× ØWhÓjRuûU (surface roughtness) standard set ùLôiÓ TWl×j RWjûRûVf (surface

quality-I) úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

• Lapping medium RPYYÜm (apply TiQÜm)

• T¦lùTôÚû[ CßdLUôLl ©¥jÕ,
TWlûT lap TiQÜm.

• hûWvùLôVo ETúVô¡jÕ,
RhûPjRuûUûVf úNô§dLÜm.

• ÕpXõVUôLl T¦lùTôÚû[ Cß§
ùNnVÜm.

Øuù]fN¬dûL SPY¥dûLLs
(Precautions)

• GlúTôÕúU lap-I moist BL ûYj§ÚdLÜm.

• úXl©e TiÔm úTôÕ, úXl©e RLh¥u
TWl× ØÝYûRÙm TVuTÓjRÜm.

• GkRùYôÚ A§LlT¥Vô] AÝjRØm
ùLôÓdLô¾oLs.

• Roughness sample-u standard set ùLôiÓ
surface roughness-If úNô§dLÜm.

§\u Y¬ûN (Skill Sequence)

RhûPVô] TWl×Lû[j úRnjRp (úXl©e ùNnRp) (Lapping flat surfaces)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• JÚ úXl©e RLÓ ETúVô¡jÕ RhûPVô] TWl×Lû[ lap TiÔRp.

RhûPVô] TWl×Lû[ úXl©e ùNnV,
Lô¥Ls (grooves) ARu ÁÕ ùYhPlThP,
ªLfN¬VôL, RhûPVôL ùUμ²e
ùNnVlThP, JÚ Eß§Vô] úLvh AVou
©ú[h-I JÚ úXl©e RLPôLl TVu
TÓjRXôm. (Fig 1)

T¦ úUû_ ÁÕ GkRùYôÚ FNXôhPØm
CpXôUp, úXl©e ©ú[h B]Õ
RhûPVôL ûYdLlTP úYiÓm.

T¦lùTôÚs B]Õ L¥]lTÓjRlTPôR
G@LôL (steel) CÚlTRôp, AÛª²Vm
Bdû^Ó B]Õ, JÚ úXl©e medium-BLl
TVuTÓjRlTPXôm.

RLÓ ÁÕ úXl©e medium-Il é£ (smear- ùNnÕ)

AkRl TWl× ØÝYÕm TWlTÜm..

T¦lùTôÚ°u TÏ§ ªL ùUpXõVRôL
CÚlTRôp, ARû] úXl©e TiÔm úTôÕ,
T¦lùTôÚÞdùL§WôL ØhP ûYdL (to

butt) JÚ ùUμ²e ùNnVlThÓ, NôûQ
ùNnVlThP (ground) úLvh AVou block-Il
TVuTÓjRÜm. CÕ úXl©e TiÔm úTôÕ
T¦lùTôÚû[ ùNeÏjRôL ûYlTRtÏ
ERÜm. (Fig 2)

T¦lùTôÚû[l ©¥dÏm ®Rm GqYôß
CÚdL úYiÓùU²p, GkRùYôÚ
§Úl×RÛm (tilting) ApXÕ FNXôhPØm
(rocking) CpXôUp, AÕ úXl©e ©ú[h
EPu SLoYRôL (moves along) CÚdL úYiÓm.

• LfNô EúXôLj§u A[ûYf úNô§dLÜm.

• YûWTPj§p ùLôÓjÕs[ A[ÜlT¥
EúXôLjûR ùYhPÜm.

• YûWTPj§p ùLôÓjÕs[ A[ÜlT¥
T¦lùTôÚû[ mark- TiQÜm.

• A[Ü Ï±dLlThP úLôh¥u ÁÕ (marked

lineÁÕ) ùNnÕ úRûYVt\ EúXôLjûR
ALt\Üm

• A[ÜdÏ @ûTp ùNnÕ Cß§ ùNnVÜm
(file & finish)

• ùTgf ûYv úUp úXl©e RLhûP
ûYdLÜm.

úXl©e plate ú`d¡e BLôÕ
GuTûR Eß§ ùNnVÜm.

• úXl©e RLÓ úUp T¦lùTôÚû[
¨ûXlTÓjRÜm (position TiQÜm)

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.129
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T¦lùTôÚû[ SLojÕm úTôÕ, ®Wp
Ö²L[ôp ¸r úSôd¡V AÝjRm (downward

pressure) ùLôÓdLÜm.

ùYqúYß £ßTWl×L°p RLh¥p
úRnUô]m HtTÓYûRj RÓdL, úXl©e
TiÔm úTôÕ, úXl©e ©ú[h¥u ùUôjRl
TWlûTÙm TVuTÓjRÜm. (Fig 3)

úXl©e TiÔm úTôÕ JúW CPj§p
¨ßj§®Pô¾oLs. (do not dwell in one place)

úXl TiQlThP TWlûT UeLXô]
TWlTôp (dull surface) AûPVô[e LôQXôm.

úXl©e TiQlTÓm ùUôjRl TWl×m
UeLXô] úRôt\m ùTßm YûW úXl©e Ij
ùRôPWÜm.

ØÝl TWl×m úXl TiQlThÓ
Ø¥kRÜPu, AkRl TÏ§ûV
UiùQiûQn (kerosene) ùLôiÓ ÑjRm
ùNnÕ, T¦lùTôÚû[ BnÜ ùNnVÜm
(inspect TiQÜm).

úXl TiQlThP TWl©u
TWl×jRuûU Li¥lTôL UeLXôL
úRôt\U°dL úYiÓm.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.129
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£_õ & Gm (CG & M) T«t£ 2.1.130

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

vùPlÓ ¸ @©h¥eûLj RVôo ùNnÕ, T¦lùTôÚû[l T¬úNô§jRp
(Prepare stepped keyed fitting and test job)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TWl×Lû[j RhûPVôLÜm, square BLÜm, ±±±±± 0.02 ª.Á ÕpXõVj§tÏ @ûTp ùNnRp
• ùYo²Vo EVWUô² ETúVô¡jÕ, YûWTPj§túLt\T¥, A[Üd úLôÓLû[ (dimension

lines) YûWRp (mark TiÔRp)

• YûWTPj§u T¥ al (hub), ú`@lh Utßm stepped key RVôo ùNnRp
• YûWTPj§uT¥ ùTôÚjÕRp (fit TiÔRp)

• Cß§ ùNnÕ ©£ß ¿dÏRp (finish & deburr).
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úYûX«u Y¬ûN (Job Sequence)

• YûWTPj§p Lôh¥VT¥ TôLm 1-p key

way-I mark ùNnÕ @ûTp TiQÜm.

• ùYo²Vo LôXõlTo ETúVô¡jÕ, keyway

A[ûY (size) úNô§dLÜm.

TôLm 2 (Part-2)

• Lathe-p (4-Iô Nd¡p) T¦lùTôÚû[
©¥dLÜm.

• Øû]L°p ØLl×d LûPNp (face turning)

ùNnVÜm.

• Øû]ûV  2 ª.Á × 45°þdÏ úNm@To
TiQÜm.

• A§LThN ¿[j§tÏ, φ 25 ª.ÁdÏ T¦l
ùTôÚû[ plain turn TiQÜm.

• T¦lùTôÚû[j §Úl© úXj Nd¡p
©¥dLÜm.

• YûWTPj§uT¥ úRûYVô] ¿[m
CÚdÏUôß, T¦lùTôÚ°u Uß
Øû]ûV ØLl×d LûPNp ùNnVÜm.

• Øû]ûV 2 ª.Á × 45°dÏf úNm@To
ùNnVÜm.

• YûWTPj§u A[ÜlT¥ ú`@lh¥p
keyway-I mark ùNnÕ @ûTp TiQÜm.

• ùYo²Vo LôXõlTo ùLôiÓ keyway,

A[ûY úNô§dLÜm.

TôLm 3 (Part-3)

• YûWTPj§túLt\T¥ TôLm 3-p,
A[ÜdúLôÓLû[ Ï±jÕ Nôh£d
Ï±Lû[ punch TiQÜm.

• ªûLVôL CÚdÏm EúXôLjûR hacksaw-

Bp AßjÕ ALt±, YûWTPj§uT¥
A[Ü Utßm Y¥Ym ¡ûPdÏUôß  @ûTp
TiQÜm.

• @ûTXõû] Cß§ ùNnÕ, stepped key-«u
Aû]jÕ KWeL°Ûm ©£ßLû[
ALt\Üm.

• TôLm 1 Utßm 2-I AùNm©s ùNnÕ
YûWTPj§p Lôh¥VT¥ keyway-«u Es
stepped key-I fit TiQÜm. (ùTôÚjRÜm)

• £±R[Ü GiùQn RP®, U§lÀÓ
ùNnYRtLôL ARû] Tj§WlTÓj§
ûYdLÜm.

• v¼p ìp (stell rule) TVuTÓj§ LfNô
EúXôLjûRf úNô§dLÜm.

• CûQjRuûU (parallesim) Utßm
ùNeÏjÕjRuûU (perpendicularity)

B¡VYtû\l TWôU¬jÕ, JhÓùUôjR
A[ÜdÏ @ûTp ùNnÕ TôLm 1, 2 Utßm
3-I RVôo ùNnVÜm.

• ùYo²Vo EVWUô² ETúVô¡jÕ
YûWTPj§uT¥ TôLm 1, 2 Utßm 3-Id
Ï±dLÜm. (mark off TiQÜm)

• Nôh£d Ï±Lû[ Tgf TiQÜm (punch

witness marks)

TôLm 1 (Part-1)

• úXj§p (LûPNp CVk§Wj§p/lathe-p) (four

jaw chuck-p) T¦lùTôÚû[l ©¥dLÜm.

• Øû]L°p ØLl×d (face turning) LûPNp
ùNnVÜm.

• φ 46 × 45 ª.Á ¿[j§tÏd LûPNp  ùNnVÜm.

• T¦lùTôÚ°u ùY°l×\ Øû]ûV
2 ª.Á × 45°dÏ úNm@To TiQÜm.

• T¦lùTôÚ°u ûUVjûR (centre-I) locate

ùNnV ùNuhPo h¬p ùNnVÜm.

• h¬p Nd Y¯VôL ùPnpvPôd¡p φ 6 ª.Á
twist drill-Il ùTôÚj§ pilot Õû[ûVj
Õû[«PÜm.

• Øu]úW Õû[«PlThP Õû[ûVl
ùT¬ÕTÓjRÜm (enlarge).

• Õû[«hÓ φ 25+0.02  ª.Á §\l×j Õû[ûV
(through hole-I) bore TiQÜm.

• φ 25 ª.Á Õû[«u Øû]ûV 2 ª.Á ×
45°dÏf úNm@To TiQÜm.

• T¦lùTôÚû[j §Úl© (reverse ùNnÕ)

úXj Nd¡p ARû]l ©¥dLÜm.

• φ 46 ª.Á-dÏl T¦lùTôÚû[ plain turn

TiQÜm.

• AÓjR Øû]ûV ØLl×d LûPNp (face

turn) ùNnÕ, YûWTPj§uT¥ ¿[jûRl
TWôU¬dLÜm.

• T¦lùTôÚ°u ùY°l×\ Utßm Eh×\
Øû]ûV, YûWTPj§u T¥ 2 ª.Á × 45°dÏ
úNm@To TiQÜm.
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£_õ & Gm (CG & M) T«t£ 2.1.131

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

Õû[Lû[j úRnjRp (úXl©e ùNnRp) Utßm EÚû[Vô] TWl×Lû[
lapping ùNnRp (Lapping holes and cylindrical surfaces)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• Õû[Lû[ (Eh×\m) úXl (lap) TiÔRp
• ú`@lh-I úXl TiÔRp (ùY°l×\m)

• laps-p abrasvie compound-I change ùNnRp
• ØmØû] Eh×\ ûUdúWôÁhPo ùLôiÓ Õû[A[ûY úNô§jRp
• ùYo²Vo ûUdúWôÁhPo ùLôiÓ ú`@lh-If úNô§jRp
• ú`@lh-IÙm Õû[ûVÙm Ju\ôL match TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

• ùY°l×\ EÚû[l TWlûT (ú`@lh)

úXl©e ùNnRp (U²R ùNVpØû\).

• ú`@lh-I YûWTPj§túLtTj RVôo
ùNnVÜm.

• T¦lùTôÚû[ ùTgf ûY³p/úXj§p
©¥dLÜm.

• JÚ Ah_vP©s ring lap-Ij
úRokùRÓdLÜm.

• Abrasive compound-I Ah_vP©s ¬e lap-p
charge TiQÜm.

• £XõiP¬dLp (EÚû[l) TWl©p abrasive

ring-I ÖûZdLÜm. (insert TiQÜm).

• EÚû[l TWl©u Y¯úV ring lap-I
Øuú]ôd¡Ùm Utßm ©uú]ôd¡Ùm
ÑZt±, SLojRÜm (rotate and slide).

• úXl©e TiÔm úTôÕ CúXNô]
AÝjRm ùLôÓdLÜm (apply light pressure).

• Lap TiQlThP EÚû[l TWlûT
UiùQiùQn ùLôiÓ ÑjRm ùNnÕ
ªÚÕYô] Õ¦ ùLôiÓ ÕûPdLÜm.

• ùYo²Vo ûUdúWôÁhPo ETúVô¡jÕ
ú`@lh A[ûYf úNô§dLÜm.

• ú`@lh-Ij Õû[úVôÓ match TiQÜm.

• GiùQn«u ùUpXõV TPXm RP®,
ARû] U§lÀÓ ùNnYRtLôL
TôÕLôlTôL ûYdLÜm.

§\u Y¬ûN (Skill Sequence)

Õû[Ls Utßm EÚû[Vô] TWl×Lû[ úXl©e TiÔRp (Lapping

holes and cylindrical surfaces)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• Eh×\ Utßm ùY°l×\ EÚû[l TWl×L°p lap TiÔRp.

§PUô]/¨ûXVô] (solid) ApXÕ
Ah_vP©s YûL laps, B]ûY , Eh×\
EÚû[l TWl×Lû[/Õû[Lû[ lapping

TiQl TVuTÓjRlTÓ¡\Õ (Fig 1) .
Ah_vP©s laps B]ûY RôªWjRôp (copper-

Bp) ùNnVlThP interchangeable sleeves-Id
ùLôi¥ÚdÏm.

Lapping compound-Il ©¥jÕ ûYdÏm
Õû[LÞm £XNUVm laps-p RWlTh¥ÚdÏm.
(Fig 2)

Ring lapping B]Õ ûL«]ôp ùNnVXôm. (Fig 3)

ApXÕ T¦lùTôÚû[ úXj§p ©¥jÕ
AúR úSWm split ring B]Õ EÚû[l TWl©u
ÁÕ SLojRlTÓYRu êXm ùNnVlTPXôm.

Lapping T¦ SûPùTtßd ùLôi¥ÚdÏm
úTôÕ, lap-Ij Õû[«p CÚkÕ Tô§l
T¦«p ùY°úV GÓdLdáPôÕ Utßm
ùTÚk Õû[«u ØÝ ¿[j§Ûm AÕ
TV¦dL úYiÓm. (Fig 4)

• TôLm 1-p ùTÚkÕû[ûV (bore-I )

YûWTPj§túLtT RVôo ùNnVÜm.

• ùTgf ûY³p T¦lùTôÚû[l
©¥dLÜm.

• Õû[ûV lapping TiÔYRtLôL adjustable

£XõiP¬dLp úXl-Ij úRokùRÓdLÜm.

• £XõiP¬dLp lap ÁÕ abrasive compound-I
(lapping compound-I) charge TiQÜm.

• £XõiP¬dLp Õû[«p adjustable

£XõiP¬dLp lap-If ùNÚLÜm.

• Õû[«às key-Ij Rs°, clockwise SLoûY/
AûNûYd ùLôÓjÕ lap-I Øuú]ôd¡f
ÑZt\Üm (rotate TiQÜm)

úXl©e T¦ SûPùTßm úTôÕ,
JÚ úTôÕm lap-I ALt\ô¾oLs.

• Lap-p CÚkÕ T¦lùTôÚû[ GÓdÏm
úTôÕ, clockwise §ûN«p ARû]f ÑZt±
ùY°úV GÓdLÜm.

• úXl©e Õû[ûV UiùQiùQn
(kerosene) ùLôiÓ ÑjRm ùNnÕ,
ªÚÕYô] Õ¦ ùLôiÓ ÕûPdLÜm
(wipe).

• ØmØû] Eh×\ ûUdúWôÁhPo
ETúVô¡jÕj Õû[ A[ûYf úNô§dLÜm.
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úXl©e TiÔm úTôÕ ring lap  B]Õ
T¦lùTôÚÞPu Øuú]ôd¡Ùm Utßm
©uú]ôd¡Ùm slide BL úYiÓm Utßm
AúR NUVm UôßThP §ûNL°p lap ÑZÛÜm
úYiÓm.

ùT¬V ®hPeLû[ lapping TiÔmúTôÕ
£\l× úXlLs (special laps) RVôo ùNnVl
ThÓl TVuTÓjRlTP úYiÓm. (Fig 5)

úXl©e T¦ SPdÏm úTôÕ
LûPl©¥dLlTP úYi¥V
Øuù]fN¬dûL SPY¥dûLLs

• úXl©e TiÔm úTôÕ JúW CPj§p
úRe¡ ¨uß®Pd áPôÕ (do not dwell).

• Lap-I GlúTôÕm moist-BL ûYj§ÚdLÜm.

• úXl©e TiÔm úTôÕ fresh abrasive-I add

TiQd áPôÕ. úRûYùV²p recharge

ùNnV úYiÓm.

• Lapping T¦ SûPùTßm úTôÕ
A§LlT¥Vô] AÝjRm ùLôÓdLô¾oLs.

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.131
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£_õ & Gm (CG & M) T«t£ 2.1.132

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

×\ôYôp (dovetail) Utßm dowel pin AùNm©° (Dovetail and dowel pin assembly)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TôLm 1, 2 3-I A[®tÏ @ûTp ùNnRp
• N¬Vô] AûU®Pj§p Õû[«hÓ (drill), ÕÚ® (ream) Utßm UûW«ÓRp (tap)

• úRûYVô] BZj§tÏ counter bore TiÔRp
• dowel pins Utßm cheese head screws ùLôiÓ TôLm 1, 2, 3-I AùNm©s TiÔRp.

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

• AYt±u A[ÜLÞdLôL LfNô
EúXôLjûR úNô§dLÜm.

• AYt±u JhÓùUôjR A[ÜLÞdLôL
(overall dimensions) TôLm 1, 2 Utßm 3-I
(@ûTp ùNnVÜm)

• ùYo²Vo EVWUô² ETúVô¡jÕ TôLm 1
Utßm 2-p YûWTPj§uT¥,
A[ÜLû[Ùm Utßm Õû[L°u
AûU®PeLû[Ùm Ï±dLÜm. (mark

ùNnVÜm.

• TôLm 1  Utßm 2-p Õû[L°u
AûU®Pj§p centre punch ùNnÕ Utßm
Nôh£d Ï±Lû[d (witness marks-I )

Ïj§PÜm. (Tugf ùNnVÜm)

• úRûYVô] úLôQj§tÏ (angle-dÏ) TôLm
2 Utßm 3-I CWô® (@ûTp ùNnÕ), ± 10

minute ÕpXõVj§tÏ ùYo²Vo ùTYp
protractor ùLôiÓ úNô§dLÜm.

• Aû]jÕ SôuÏ T¦jÕiÓLû[Ùm
Ju\ôL AûUÜ (set) ùNnÕ, parallel jaw

clamsp  (CûQj RôûP ©¥j§ßd¡)

ùLôiÓ AYtû\ clamp ùNnÕ, try square

ETúVô¡jÕ squareness-If (ùNeúLôQj
RuûUûVf) úNô§dLÜm.

• JÚ h¬pXõe ùUμu úUû_«u ÁÕ clamsp

ùLôiÓ Aû]jÕ SôuÏ ÕiÓLû[Ùm
Ju\ôLl ©¥dLÜm. (hold together)

• CWiÓ ÕiÓL°Ûm TôLm 2-u ÁÕ centre

drill ùNnVÜm.

• h¬p Nd¡p CÚkÕ ùNiPo h¬pûX
ALt±, h¬pXõe ùU`²p φ 5.8 ª.Á drill-Il
ùTôÚj§, §\l×jÕû[ (through hole)

Õû[«PÜm (drill ùNnVÜm)

• T¦lùTôÚ°u ¨ûXdÏ GkRùYôÚ
ùRôkRWÜm CpXôUp, Õû[«PlThP
Õû[«p φ 6 ª.Á ÕÚYÜm. (Ãm ùNnVÜm).

• Ãªe TiQlThP Õû[«às φ 6 ª.Á
dowel pins-Il ùTôÚjRÜm.

• T¦lùTôÚs YûWTPj§p Lôh¥VT¥
Ut\ êuß φ 6 ª.Á dowel pin-Lû[ úUúX
ùNôpXlThPYôß drill ùNnÕ ream ùNnÕ
fix ùNnVÜm.

• h¬pXõe ùUμu v©i¥Xõp φ 5 ª.Á drill-

I ùTôÚj§, cheese head screws

AùNm©°«u CPj§p M6 Eh×\ UûW
(Internal thread) ùYhÓYRtÏ CWiÓ
§\l×jÕû[Lû[ (through holes)

Õû[«PÜm.

• Disassemble ùNnÕ Aû]jÕl
TôLeLû[Ùm R²jR²VôL BdLÜm.
(separate)

• Counter bore tool-Il ùTôÚj§, cheese head

screws-Il ùTôÚjÕYRtLôLl TôLm 2-p
úRûYVô] BZj§tÏ counter bore-I
TiQÜm.

• Counter sink tool-I Uôh¥, Eh×\
UûWùYhÓYRtLôL ALUûWjÕû[dLôL
TôLm 1-u CWiÓ Øû]Lû[Ùm clamps

úNm@To ùNnVÜm.

• Bench vice-p TôLm 1-Il ©¥jÕ, cheese head

screws ùTôÚjÕYRtLôL , M6 Eh×\ UûW
(internal thread) ùYhPÜm.

• UûWLû[l ©£ßLs CpXôUp ÑjRm
ùNnVÜm.

• Aû]jÕl TôLeL°Ûm Cß§ @ûTp
(finish file) ùNnÕ, T¦lùTôÚ°u Aû]jÕ
KWeL°Ûm ©£ß ¿dLm ùNnVÜm.

• T¦lùTôÚs YûWTPj§p Lôh¥VT¥
Aû]jÕ TôLeLû[Ùm UßT¥Ùm
úLôoj§ûQjÕ (reassemble ùNnÕ) TôLm
3-I dovetail slot-u Es (×\ôYôp Lô¥«às)

SLojRÜm (slide).

• £±R[Ü GiùQn RP®, U§lÀÓ
ùNnYRtLôL ARû] Tj§WlTÓj§V
TôÕLôlTôL ûYdLÜm.
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§\u Y¬ûN (Skill Sequence)

AûUÜ ùNnYRtLôLÜm Utßm Õû[«ÓYRtLôLÜm TôLeLû[
AùNm©s ùNnVÜm (Assemble the parts for positioning and drilling)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• AûUÜ ùNnYRtLôLÜm Utßm Õû[«ÓYRtLôLÜm TôLeLû[ AùNm©s
ùNnVÜm.

• Clamps ETúVô¡jÕ AùNm©° ùNnÙm
ùRô¯pÖhTm (Fig 1)

• CûQ ©[ôdÏLs (parallel blocks)

ETúVô¡jÕ Aû]jÕ TôLeLû[Ùm
Ju\ôL clamp TiÔRp.

• hûWvùLôVo ETúVô¡jÕ AùNm©°«u
ùNeúLôQjRuûUûVf úNô§jRp.

• h¬pXõe ùUμu úUû_«p,
AùNm©°ûV ARu AûUûYj ùRôkRWÜ
ùNnVôÕ, ©¥jRp. (hold ùNnRp).

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.132
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£_õ & Gm (CG & M) T«t£ 2.1.133

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

EÚû[ Y¥Yl ùTÚkÕû[ûV scrape ùNnRp (Scrape cylindrical bore)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• locate ùNnÕ pilot hole-I Õû[«ÓRp
• pilot hole-I A[®tÏl ùT¬RôdÏRp (enlarge TiÔRp)

• Ãªe ùNnÕ úUPô] TÏ§Lû[d (high spots) LiP±Rp
• EÚû[Vô] Õû[ûV scrap ùNnÕ T¬úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

clockwise BLÜm Utßm anticlockwise BLÜm,
§Úl©, úUPô] TÏ§Lû[d (high spots)

LiP±V SLojRÜm. (move TiQÜm)

• T¦lùTôÚû[ ùTgf ûY³p ©¥dLÜm.

• AûWYhPd vdúWlTûW (half round scraper)

ETúVô¡jÕ úUPô] TÏ§Lû[ (scrape

pilot hole-I TiQÜm)

• ªÚÕYô] Õ¦ (soft cloth) ùLôiÓ scrape

TiQlThP TWlûT ÑjRm ùNnVÜm.

• ØmØû] Eh×\ ûUdúWôÁhPo
ETúVô¡jÕl ùTÚkÕû[ûV (bore-I)

úNô§dLÜm.

• Inside micrometer ETúVô¡jÕ scrape

TiQlThP Õû[ûVf úNô§dLÜm.

• UßT¥Ùm EÚû[ úUtTWl©p (Scrape)

Tu]lThP Õû[«p lWμVu ×Û
RPÜm. CûR (Test bar) ùLôiÓ Utßm
(Scrape) ùNnVlThP Õû[«p lWûXu¥e
ºWôL TWYûR NôõTôôódLÜm.

• ùUpXõV GiùQn RP® U§lÀÓ
ùNnYRtLôL ARû]l Tj§WlTÓj§
ûYdLÜm.

§\u Y¬ûN (Skill Sequence)

ØmØû] Eh×\ ûUdúWôÁhPo ETúVô¡jÕ ®hPjûR A[jRp
(Measure diameter using three point internal micrometer)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• ØmØû] ûUdúWô ÁhPÚdÏ Öi§\u RLYp úRûYlTÓ¡\Õ
• §\l×j Õû[L°u ®hPjûR A[jRp
• ØmØû] Eh×\ ûUdúWôÁhPo ETúVô¡jÕ ùTÚkÕû[«u EÚû[jRuûU
Utßm YhPY¥YjûRf úNô§jRp.

• N¬Vô] A[ÜûPV ØmØû] Eh×\
ûUdúWôÁhPûWj (three point internal

micrometer-Ij) úRokùRÓdLÜm.

• RÏkR zero, setting ring-I (Fig 1) úRokÕ
GÓdLÜm.

A[Ü A[dÏm Øu]RôL

• Zero setting ring-I ETúVô¡jÕ ØmØû]
Eh×\ ûUdúWôÁhP¬p éwVm AûUÜ
ùNnVÜm.  (set the zero) (Fig 2).

• AYt±u A[ÜdÏ LfNô EúXôLjûR
ùYhPÜm.

• A[Ü 73 × 73 × 9 ª.Á-dÏ @ûTp ùNnÕ
ùYo²Vo LôXõlTo ùLôiÓ úNô§dLÜm.

• hûWvùLôVo ùLôiÓ RhûPjRuûU
(flatness) Utßm ùNeúLôQjRuûUûVf
úNô§dLÜm.

• ûUVjûR (centre-I) mark ùNnÕ Tgf
TiQÜm.

• φ 6 ª.Á-Ij A[®tÏ Õû[«PÜm.

• Y¬ûNd¡WUôL φ 12, φ 25, φ 40 Utßm φ 49,
Õû[Lû[ ùT¬ÕTÓjRÜm. (enlarge

TiQÜm)

• Õû[ φ 50 ª.Á-I ÃUo (reamer) ETúVô¡jÕ
ream TiQÜm.

• ùTgf ûY³p φ 50 ª.Á £XõiP¬dLp test

bar-Il ©¥dLÜm.

• φ 50 ª.Á test bar-u £XõiP¬dLp TWl©p
prussion blue-ûYj RPYÜm.

• £Xõih¬dLp TWl©p Ãªe
TiQlThPj Õû[ûV ÖûZjÕ,

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.133
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• ØmØû] Eh×\ ûUdúWôÁhPo
ETúVô¡jÕ, T¦lùTôÚ°u ùTÚkÕû[
A[ûYf úNô§dLÜm.

© NIMI 

NOT TO BE REPUBLISHED



46

£_õ & Gm (CG & M) T«t£ 2.1.134

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

EÚû[ Y¥Yj Õû[ûV vdúWl ùNnÕ JÚ fit EÚYôdÏRp (Scrapping

cylindrical bore and to make a fit)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TôLm 1-p A[ÜL°uT¥ ú`@lh-I LûPNp (turn) ùNnRp
• TôLm 2-p 49.50 ª.Á ®hP Õû[ûVj (hole) Õû[«ÓRp (drill)

• EÚû[Vô] ùTÚkÕû[ûV (cylindrical bore-I) φφφφφ 50-dÏj Ãm ùNnRp
• cylinder bore-I scrape ùNnRp
• plug gauge ùLôiÓ scrape ùNnVlThP ùTÚkÕû[ûVf úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

TôLm 2

• Ex.No.133 úYûX ÕiûP TôLm 2 BLl
TVuTÓjRÜm.

• ªÚÕYô] Õ¦d ùLôiÓ vdúWlÓ
TWlûTf (scraped surface) ÑjRm ùNnVÜm.

• Scraped  Õû[«às, master test piece-Il
ùTôÚj§, T¬úNô§lTRtLôL ªÚÕYôLf
ÑZt\Üm.

• UôvPôó Àv  RûP«u± (freely) ARû]f
ÑZXf ùNnVÜm GuTûR ̈ û]®p ùLôsL

• £±R[Ü GiùQn RP®, ARû] U§lÀÓ
ùNnYRtLôLl Tj§WlTÓj§l
TôÕLôlTôL ûYdLÜm.

§\u Y¬ûN (Skill Sequence)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• Yû[Yô] TWlûTd (curved surface-I) vdúWl©e ùNnRp (scraping) Utßm T¬úNô§jRp

(testing).

Yû[Yô] TWl×Lû[ scraping ùNnYRtÏ
ªLl ùTôÚjRUô] scraper BLj §LrYÕ JÚ
AûWYhP v¡úWlTo (half round scraper) BÏm.
CkR Øû\ scraping B]Õ flat scraping-pCÚkÕ
UôßTÓ¡\Õ.

ùNnØû\ (method)

úRûYlTÓm §ûN«p scraper-u SLoûY
úUtùLôsÞm YûL«p ûL«]ôp ARu
ûLl©¥ûVl ©¥jÕd ùLôsYÕ Yû[Yô]
TWlûT scraping  ùNnV AY£Vm. (Fig 1)

TôLm 1

• LfNô EúXôLjûR ARu A[ÜdÏ
ùYhPÜm.

• úXj§p/ lathe-p  ú`@lhûP
ùLôÓdLlThP A[®tÏ LûPNp (turn)

ùNnVÜm.

• YûWTPj§uT¥, T¦lùTôÚû[
ú`@lh¥p, ú`ôpP¬e Utßm Sop (knurl/
ùNôWùNôWlTôdÏRp) ùNnVÜm.

• ú`@lh-I A[ÜLÞdÏs AûUÙmT¥
Cß§ (finish) ùNnVÜm.

• (TôLm-1 scraped Õû[ûVf úNô§lTRtLôL,
UôvPo úLw-BL N¬Vô] A[Ü φ 50 g6 --dÏ
EÚYôdÏRp)

£_õ & Gm: @©hPo -- (NSQF - Revised 2022) T«t£ 2.1.134

ùYhÓYRtÏ ú`ed (shank) ÁÕ AÓjR
ûLVôp AÝjRm (pressure) ùLôÓdLlTÓ¡\Õ.

Rough scraping-tÏ ¿iP strokes EPu ªûLVô]
AÝjRm úRûYlTÓm.

ÖiûUVô] scraping-tÏ AÝjRm Ïû\dLl
ThÓ, stroke ¿[Øm Ïû\dLlTÓm.

ùYhÓm ùNVp B]Õ, Øuú]ôd¡V (forward)

Utßm ©uú]ôd¡V (return) CWiÓ
vhúWôdL°Ûm SûPùTß¡\Õ. (Fig 2)

JqùYôÚ SLojRXõu ©\Ï (after each pass)

ùYhÓm §ûNûV Uôt\Üm. CqYôß ùNnYÕ
JÚ ºWô] (uniform) TWlûT Eß§ ùNnÙm.
(Fig 3)

úUPô] TÏ§Lû[ (high spots) locate

ùNnV master bar ÁÕ prussion blue-®u
JÚ ùUpXõV TPXjûRl (thin coating)

éNÜm (RPYÜm/apply)
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Øuú]ôd¡V SLojRXõp JÚ ùYhÓ®°m×
(cutting edge) ùNVXôtß¡\Õ Utßm
©uú]ôd¡V §Úm×m SLo®p AÓjR ùYhÓ
®°m× ùNVXôtß¡\Õ.
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£_õ & Gm (CG & M) T«t£ 2.1.135

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

EÚû[Vô] N¬ÜjÕû[ûVd scrapping  ùNnRp Utßm sinebar ùLôiÓ
N¬Üd úLôQjûRf úNô§jRp (Scrapping cylindrical taper bore  and check taper

angle with sine bar)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûWTPj§uT¥ JÚ EÚû[ûV (round) LûPNp ùNnRp (turn TiÔRp)

• φ φ φ φ φ 28 ª.Á ûUVjÕû[ûV Õû[«hÓ, ùT¬V ®hPm φ φ φ φ φ 30-dÏ taper turn 1° 30’ step-dÏd
LûPNp ùNnRp.

• AûWYhP scraper ETúVô¡jÕ N¬Ül ùTÚkÕû[ûV (taper bore)-I scrap TiÔRp
• Sine bar-p N¬Yô] (taper) plug gauge-Il ©¥jRp
• úRûYlTÓm EVWj§tÏ vXõl úLwLû[ (slipe gauge) AÓdÏRp
• CûQjRuûUûVf (parallelism) úNô§dL, PVp ùPvh Ci¥úLhPûW ùNh ùNnRp
• Sinebar Utßm vXõl úLw TVuTÓj§, N¬Üd úLôQjûRd LQd¡ÓRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1:  EÚû[Vô] N¬Ül ùTÚkÕû[«p vdúWl©e ùNnRp
(Scraping in cylindrical taper bore)

• AYt±u A[ÜdÏd LfNô EúXôLjûR
ùYhPÜm.

• JÚ úXj§p EÚû[d Lm©ûV JhÓ
ùUôjR A[ÜdÏd LûPNp  TiQÜm.

• EÚû[d Lm©«u ûUVj§p ûUVj
Õû[«PÜm.

• φ 28 ª.Á YûW §\l×jÕû[ûV (through hole)

Õû[«PÜm.

• Tool post-p Tool-I ùNh ùNnVÜm.

• N¬ûYd LûPNp ùNnYRtÏ, ùT¬V ®hPm
φ 30 TWôU¬jÕ, 1° 30’--dÏ/úLôQj§tÏ
LômùTüih vûXûPj (compound slide-

Ij) §ÚlTÜm.

• Taper plug-u úUp prussion blue-Ij RPYÜm.

• úUPô] TÏ§Lû[d (high spots) LiP±V
taper plug gauge-I ÖûZjÕ ÑZt\Üm.

• AûWYhP v¡WôlTo TVuTÓj§,
úUPô] TÏ§Lû[ v¡Wôl (scrap) ùNnÕ
ALt\Üm.

• N¬Yô] Õû[«às, taper plug gauge-I
ùTôÚkRf ùNnVÜm.

• £±R[Ü GiùQn RP®, ARû] U§lÀÓ
ùNnYRtLôL Tj§WlTÓj§l TôÕLôdLÜm.

ùNnV úYi¥V úYûX 2: Sine bar ùLôiÓ N¬Üd úLôQjûRf úNô§jRp

• JÚ ùTôÚjRUô] sine bar-Ij úRokùRÓjÕ
ARû] ÑjRlTÓjRÜm.

• JÚ sine bar-p  taper plug gauge-Il ©¥dLÜm.

• N¬®túLtT ùTôÚjRUô] slip gauge-Ij
úRokùRÓdLÜm.

• Wringing Øû\«u êXm sine bar rollers

A¥«p vXõl úLwLû[ AÓdLÜm.

• PVp ùPvh Cu¥úLhPo ùLôiÓ
N¬®u CûQjRuûUûVf (parallelism)

úNô§dLÜm.

• PVp ùPvh Cu¥úLhP¬u pointer

B]Õ, taper plug úL´u CWiÓ
Øû]L°Ûm éwV ¨ûX«p  ¨u\ôp
A§p GkR taper-m CpûX. AlT¥
CpXôUp pointer B]Õ CWiÓ §ûN«p
plus (A) minus A[ûYd Lôh¥]ôp AeÏ
©ûZ Es[Õ G] AojRm.

• N¬Vô] vXõl úLwLû[j úRokùRÓjÕ,
Sine bar roller-L°u A¥«p ûYjÕ taper-u
CûQjRuûUûV N¬ ùNnVÜm.

• Sine bar-u ¿[ A[Yô]Õ hypotenuse

(LoQm) BÏm.

• vXõl úLw EVWUô]Õ G§oTdLm BÏm.

• Marking úUû_Vô]Õ adjacent side BL
ùNVpTÓm.

ûNu Tô¬u RjÕYm B]Õ
ØdúLôQ®VXõu A¥lTûP«p
AûUkÕs[Õ.

§\u RLYp (Skill Information)

vXõl úLw EVWm 17.36 ª.Á BLÜm ûNu
Tô¬u ¿[m 100 ª.Á BLÜm CÚkRôp plug

gauge-u N¬®u úLôQjûR (angle of taper-I)

LQd¡PÜm.

¾oÜ (solution)

vXõl úLw EVWm = 17.36 ª.Á

ûNu Tô¬u ¿[m = 100 ª.Á

l[d úL´u N¬®u úLôQm = 
17.36

= 0.1736
100

(angle of taper of plug gauge)

Sin φ = 0.1736

∴ θ = 10°

∴ Angle of taper plug = 10°
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§\u Y¬ûN (Skill sequence)

ûNu Tôo Utßm vXõl úLw«u TVuTôÓ (Use of sine bar and slip gauge)

úSôdLeLs:  CÕ EeLÞdÏ ERÜYÕ
• sine barþu RjÕYjûRd (principle) áßRp
• sine barþL°u A[ÜLû[d (sizes) Ï±l©hÓd áßRp
• sine barþL°u AmNeLû[d (features) áßRp
• sine barþL°u ùYqúYß TVuTôÓLû[d áßRp.

úLôQeLû[ AûUÜ ùNnYRtÏm,
úNô§lTRtÏUô] precision measuring ETLWQm
sine bar BÏm. (Fig 1)

ûNuTô¬u RjÕYm (principal) B]Õ
ØdúLôQ®Vp (trigonometrical) functionþu
A¥lTûP«p B]Õ.

JÚ ùNeúLôQ ØdúLôQj§p (In a right angled

triangle), sine of the angles GuTÕ, úLôQj§p
G§oTdLjÕdÏm Utßm hypotenuseþdÏm
CûP«Xô] NmTkRm BÏm. (Fig 2)

ùNqúYß úLôQeLÞdÏ @ûNu TôoþI
ùNh TiQ slip gauges TVuTÓjRlTÓ¡\Õ
GuTûR LY²dLÜm.

JÚ surface plate  ApXÕ marking úUû_ B]Õ
CkR AûUûY AûUjÕd ùLôs[ datum

surfaceþI AûUjÕ RÚ¡\Õ.

CkR sine bar, vXõl úL_óLs Utßm datum surface

CûY êußm JÚ ùNeúLôQ
ØdúLôQjûR EÚYôdÏ¡u\]. (Fig 3) ûNu
Tôo B]Õ hypotenuse(c)þI EÚYôdÏ¡\Õ
Utßm vXõl úL_ó stack G§oTdLjûR
EÚYôdÏ¡\Õ.

AmNeLs B]Õ ¨ûXlTÓjRlThP

ÏúWôªVm v¼Xõ]ôp ùNnVlThP JÚ

ùNqYLd Lm© (rectangular rod) BÏm.

¡ûWi¥e (grinding) Utßm úXl©e (lapping)

êXm, TWl×Ls ÕpXõVUôL Cß§(finish)

ùNnVl TÓ¡u\].

NU ®hPm EûPV CWiÓ precision rollers,
Tô¬u CWiÓ Øû]L°Ûm UôhPl
TÓ¡u\]. EÚû[L°u ûUVd úLôÓ B]Õ
sine barþu úUp ØLl×dÏ CûQVôL CÚdÏm.

Tô¬u ÏßdLôL Õû[Ls Õû[«Pl
ThÓs[]. CÕ GûPûVd Ïû\YôL
ûYlTRtÏ m, angular plate ÁÕ, sine barþI clamp

TiÔm YN§ûVÙm AàU§d¡\Õ.

ûNu Tô¬u ¿[m GuTÕ CWiÓ
EÚû[L°u ûUVeLÞdÏ CûP«Xô]
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çWm BÏm. ùTôÕYôLd ¡ûPdÏm
A[ÜLs 100 ª.Á., 200 ª.Á., 250 ª.Á. Utßm
500 ª.Á. BÏm. JÚ sine barþu A[Ü B]Õ
ARu ¿[jRôp Ï±l©PlTÓ¡\Õ.

TVuLs (Uses)

– úLôQeLû[ A[lTÕ (Fig 4).

ûNu Tôo Utßm vXõl úL_óLs ETúVôLõjÕ taperþIj ¾oUô²jRp
(Determining taper using sine bar and slip gauges)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ ùR¬kR úLôQj§u (known angleþu) N¬Vô] A[ûYj (correctnessþI) ¾oUô²jRp
• JÚ ùR¬kR úLôQj§u vXõl úL_óL°u EVWjûR (heightþI) LQd¡ÓRp.(calculate)

‘1’ ¨ªPj§tÏm Ïû\Yô] úUÛm 45° YûW
EVoRWj ÕpXõVj§p (high degree of accuracy)

úLôQeLû[ úNô§lTRtLô] JÚ G°V
ETLWQUôL sine bar §Lr¡u\].

@ûNu Tô¬u TVuTôÓ ØdúLôQ®VXõu
functionþu A¥lTûP«p B]Õ. ûNu Tôo
B]Õ ØdúLôQj§u LoQm (hypotenuse)

BLÜm slip gauges G§olTdLm  BLÜm
ùNVpTÓ¡\Õ. (Fig 1)

JÚ ùR¬kR úLôQj§u N¬Vô] U§lûT
úNô§jRp (Checking the correctness of a known

angle)

CRû]d LiP±V ØRXõp úNô§dLlTP
úYi¥V úLôQj§tLô] N¬Vô] Slip gauge

combinationþI úRokùRÓdLÜm.
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– A[ÜLû[ (mark) TiÔYÕ (marking out)

(Fig 5)

– ùUμ²e ùNnV AûUÜ ùNnRp. (Fig 6)

ØRXõV ùNVpLû[f ùNnYRtLô], JÚ
¨ªPj§tÏm Ïû\Yô] ÕpXõVm A§Lm
YônkRû] úRûYlTÓm úTôÕ (sine bar)þLs
TVuTÓjRlTÓ¡u\].
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úRokùRÓdLlThP Slip gaugeLû[ rollerLÞd
L¥«p ûYjR ©\Ï, úNô§dLlTPúYi¥V
ùTôÚ[ô]Õ sine barþu úUp ûYdLlTP
úYiÓm. (Fig 1)

JÚ ùTôÚjRUô] stand ÁÕ ApXÕ ùYo²Vo
EVWUô² ÁÕ JÚ PVp ùPvh
Ci¥úLhPûW UôhP úYiÓm. (Fig 2) CkR
PVpùPvh Ci¥úLhPo B]Õ ©u]o/
ClúTôÕ ØRp ¨ûX«p  TPj§p Lôh¥V
T¥, ùNh TiQlTP úYiÓm Utßm
PVûX zeroþ®p ùNh ùNnV úYiÓm.

úRûYlTÓm vXõl úL_ó EVWm B]Õ 84.52

ª.Á. BÏm.

sine θθθθθþ®u U§lûT (valueþûY), ‘mathe

matical tables’þp CÚkÕ A±kÕ
ùLôs[Xôm. (Natural trigonometrical

functions)

standard sine bar ¿[eLÞdLô], RVôWôL
HtL]úY L¦dLlThP  sine bar constants

EPàm, tables ¡ûPd¡u\].

Taper BL CÚdÏm ùTôÚsLÞdLô]d
úLôQjûRd (angle) LQd¡ÓRp.

T«t£ 2:

TVuTÓj§V vXõl úL_õu EVWm 84.52 ª.Á.
BÏm. TVuTÓjRlThP @ûNu Tô¬u ¿[m
200 ª.Á.

sine value 0.4226 GuTRtLô] úLôQm 25°
G]úY taperBL CÚdÏm AkRl ùTôÚ°u
úLôQm 25° Gu\ô¡\Õ.

ùTôÚ°u AÓjR Øû]dÏ CWiPôm
¨ûXdÏ PVûX SLojRÜm. A§p HúRàm
UôßTôÓ ùR¬kRôp, úLôQm B]Õ
N¬«pûX  Gu\ô¡\Õ. PVp ùPvh
Ci¥úLhPo B]Õ CWiÓ Øû]L°Ûm
zeroþûYd LôhÓmYûW vXõl úL_õu
EVWjûRf N¬ ùNnVXôm. Actual angle ClúTôÕ
LQd¡PXôm Utßm GúRàm ®XLp/
UôßTôÓ (deviation) CÚkRôp AÕ ©ûZ (error)

BÏm.

vXõl úL_ó EVWjûRd LQd¡Óm Øû\
ERôWQm (Fig 3) (Method of calculating the slip
gauge height)

T«t£ 1

25° úLôQj§tÏ, 200 ª.Á. ¿[m EûPV sine

bar-Il TVuTÓjÕmúTôÕ, vXõlúL_õu
EVWjûRj ¾oUô²jRp. (Fig 3)
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YÏlTû\ Assignment  (Classroom Assignment)

1 Slip gauge packþu EVWm 17.36 ª.Á. Gußm,
TVuTÓjRlThP @ûNu Tô¬u ¿[m
100 ª.Á. G]Üm CÚkRôp, AkRl
T¦lùTôÚ°u úLôQm angle Gu]?
(Fig 4)

®ûP (Answer)___________________________

2 100 ª.Á. sine bar-I 3°35’ úLôQj§tÏ
EVojRj úRûYlTÓm vXõl úL_ó pack

EVWjûRd LQd¡ÓL. (Fig 5)

®ûP (Answer)___________________________
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£_õ & Gm (CG & M) T«t£ 2.1.136

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

JÚ cotter jib AùNm©°ûV EÚYôdÏRp (Make a cotter jib assembly)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• RhûPVô] TWl×Lû[ NÕWUôLÜm Utßm CûQVôLÜm @ûTp TiÔRp

(CWôÜRp)

• ùYo²Vo EVWUô² ùLôiÓ YûWTPj§u T¥ A[ÜLû[d Ï±jRp
• A[ÜLû[ ùYo²Vo LôXõlTo ùLôiÓ A[jRp
• ± 0.02 ª.Á ÕpXõVm TWôU¬jÕ CWô® AùNm©s TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

• YûWTPj§uT¥ AYt±u A[ÜLÞdLôL
êX EúXôLjûRf úNô§dLÜm.

TôLm 1

• TôLm 1 êX EúXôLjûRf 50.x 30 x 142 mm

ª.Á Gu\ A[ÜdÏ CWô®, YûWTPj§u
T¥ A[®u ùTôß§Lû[l  (tolerance)

TWôUôõjÕ RhûPj RuûU Utßm
ùNeúLôQj RuûU B¡VYtû\Ùm
TWôUôõdLÜm.

• TôLm 1  þ I YûWTPj§u T¥ ùYôó²Vôó
EVWUô² ùLôiÓ Mark ùNnVÜm.

• ®hù]v marks «û] Tuf ùNnVÜm.

• TôLm 1 p 30 x 92 mm  (ªÁ) open slot  Utßm
10 x 35 mm (ªÁ) §\l× vXôh through slot

ùNnYRtLôL ùRôPôó hôõp Õû[«PÜm.
(Chain drill hole )

• ùRôPôó hôõp ùNnVlThP Õû[L°u
FPôL aôdNô (Hack saw), ùYlT £Np web

chisel  Utßm TôpÀu aôUûW (Ball pein

hammer) TVuTÓj§ AlTÏ§«û] ùYh¥
¿dLÜm.

• ùLôÓdLlThP A[®tÏ  open slot Utßm
§\l× vXôh þ «û] (through slot) CWô®
GÓdLÜm.

• Tongue TdLm (tongue side) Es[
A§LlT¥Vô] EúXôLjûR aôdNô
ùLôiÓ ùYh¥ùVÓjÕ ®hÓ ©u]ôó
ùLôÓdLlThP A[®tÏ CWô® Nôõ
ùNnVÜm.

• R5 Guß G@Ï Ï±l©PlThÓs[úRô
AlTÏ§ûV @ûTp ÕûQ ùLôiÓ
BWUôL (radius) CWô® GÓdLÜm.

TôLm 2

• êX EúXôLjûR 30 ªÁ (mm) NÕW Y¥Ym
125 ªÁ ¿[ A[ÜdÏ CWô®, YûWTPj§u
T¥ A[®u ùTôß§Lû[l
TWôUôõjÕ,RhûPj RuûU Utßm
ùNeúLôQj RuûU B¡VYtû\Ùm
TWôUôõdLÜm.
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• 10 x 35 mm (ªÁ) B[®tLô] §\l× vXôhþ
«û] (through slot) mark ùNnÕ ®hÓ ®h]v
mark -  «û] Tuf ùNnVÜm.

• §\l× vXôh (through slot) ùNnYRtLôL
TôLm þ 2 þ p ùRôPôó hôõp Õû[«PÜm
(Chain drill hole).

• ùRôPôó hôõp ùNnVlThP Õû[L°u
FPôL aôdNô Hacksaw, ùYl £Np web

chisel Utßm Tôp Àu aôUûW (ball pein

hammer) TVuTÓj§ AlTÏ§«û] ùYh¥
¿dLÜm.

§\l× vXôh þ «û] (through slot)

ùLôÓdLlThP A[®tÏ CWô® GÓdLÜm.

TôLm 3 Utßm TôLm 4

• TôLm þ 3 Utßm TôLm þ 4 I ùY°l×\
A[ÜdÏ CWô®, YûWTPj§u A[®u
ùTôß§Lû[l TWôUôõjÕ, RhûPj RuûU
Utßm ùNeúLôQj RuûU
B¡VYtû\Ùm TWôUôõdLÜm.

• TôLm 3 Utßm TôLm 4 I YûWTPj§u T¥
A[ÜdÏ ùNnÕ ®hÓ @ûTp ùLôiÓ
A[ÜdÏ CWô® GÓdLÜm.

• AùNm©° YûWTPj§p Lôh¥Ùs[Õ
úTôp TôLm 1 þ p TôLm þ 2 I ÖûZdLÜm.

• AùNm©° YûWTPj§p Lôh¥Ùs[Õ
úTôp TôLm 1 þ p ùTôÚkÕm YûL«p
TôLm þ 3 Utßm TôLm 4 þ «û] Ju\ôL
ÖûZdLÜm. (Fig 1)
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£_õ & Gm (CG & M) T«t£ 2.1.137

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

aôih Ãm ùNnÕ N¬Yô] pin- I fit ùNnRp (Hand reams and fit taper pin)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûWTPj§uT¥ Y¥Ym (shape) Utßm A[ÜdÏ (to size) @ûTp TiÔRp
• square Utßm taper dowel pin AûU®Pm Ï±jRp (mark TiÔRp)

• taper pin Õû[ûV ream TiÔYRtLôL step drill TiÔRp Utßm relief hole Õû[«ÓRp,
Ne¡Xõj Õû[«ÓRp.

• YûWTPj§túLtT taper dowel pin Utßm cheese head screw-ûYl ùTôÚjÕRp,

YûWTPj§uT¥ AùNm©° setting-p TôLm 2-Il fit TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

• ùLôÓdLlThP LfNô EúXôLjûR
AYt±u A[ÜLÞdLôL úNô§dLÜm.

• LfNô EúXôLjûR 60 × 60 × 9.5 ª.Á
A[ÜdÏ CWiÓ ÕiÓL[ôL @ûTp
ùNnÕ ùYo²Vo LôXõlTo ETúVô¡jÕ
A[ÜLû[f úNô§dLÜm.

• hûWvùLôVo ETúVô¡jÕj RhûPj
RuûU (flatness) Utßm squareness-If
úNô§dLÜm.

• Marking medium RP®, square Utßm dowel

pin Õû[dLô] centre line Utßm cheese

head screw  Õû[dLô] centre line

B¡VYtû\ mark off ùNnÕ
T¦lùTôÚs ÁÕ Nôh£d Ï±Ls
(witness mark) Utßm center punch marks-I
Tgf TiQÜm.

• TôLm 1-u ÁÕ TôLm 2-I ûYjÕ
AùNm©s ùNnÕ, parallel clamp ùLôiÓ
AûUlûT clamp ùNnÕ, AùNm©s
TiQlThP TôLeL°u NÕWj
RuûUûV úNô§dLÜm. (Fig 1)

• h¬pXõe ùUμ²p ùNiPo h¬p-Il
ùTôÚj§, YûWTPj§túLtT Õû[
AûU®Pj§u Aû]jÕ ̈ ûXûV locate

ùNnV ùNuhPo h¬p (ûUVjÕû[)

CPÜm.

• h¬pXõe ùUμ²p φ 4 ª.Á drill-Il
ùTôÚj§ taper dowel pin AùNm©°«u
CPj§p, JÚ §\l×jÕû[ (through hole)

Õû[«PÜm.

• ©u]o, h¬pXõe ùUμ²p φ 5-7 ª.Á drill-

Il ùTôÚj§, M6 AßeúLôQ úTôph
(hexagon bolt) AùNm©°dLôL §\l×j
Õû[ (through hole) Õû[«PÜm.
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• CûRl úTôXúY φ 5.7 ª.Á  drill-Il ùTôÚj§,
h¬p TiQlThP Õû[«u 2/3 TeÏ
BZj§tÏ step hole Õû[«PÜm Utßm φ
5.7 ª.Á dril-Il ùTôÚj§ taper dowel pin

AùNm©°«u CPj§p h¬p
TiQlThP Õû[«u 1/3rd TÏ§
BZj§tÏ step drill hole EÚYôdLÜm.
(Fig 2)

• Tap wrench-p taper pins- - - -Il ùTôÚj§,
AùNm©° setting-p Uôt\m ¨LZôUp,
AùNm©°«p taper dowel pin-dÏl
ùTôÚkÕUôß, JÚ step drill Õû[ûV BL
ream TiQÜm.  (Ãªe TiÔm úTôÕ
HWô[Uô] GiùQn TVuTÓjRÜm)

• Puch fit êXm, taper dowel pin-I, Ãªe
TiQlThP taper hole-p, ùTôÚjRÜm.

• CúRúTôp, YûWTPj§u T¥, push fit êXm,
AùNm©°«p Utù\ôÚ taper dowel pin-Il
ùTôÚjÕYRtÏ, úUúX ùNôpXlThP
ùNVpT¥Lû[j §ÚmTÜmùNnÕ úUt
ùNôu] ùNVpØû\Lû[ ̈ û\Ü ùNnVÜm.

• h¬pXõe ùU`²p  φ 6.0 ª.Á drill-Il
ùTôÚj§/Uôh¥ cheese head  vÏì
AùNm©°«u CPj§p JÚ §\l×jÕû[
Õû[«PÜm.

• φ 10 × 6.0 ª.Á counter bore åp-I Uôh¥, TôLm
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2 top plate-p cheese head screw head L]j§u
(thickness-u ) BZj§tÏ (depth-dÏ )

ùLüiPoúTôo TiQÜm Utßm base

plate-p cheese head screw AùNm©°«u
CPj§p, M6 internal thread (Eh×\ UûW)

ùYhPÜm.

• Eh×\UûW ùYhPlThPj Õû[«às
M6 × 18 ª.Á cheese head screw-ûYl
ùTôÚjRÜm.

• CûRl úTôXúY úUúX ùNôu]f
ùNVpT¥Lû[j §ÚmTÜm ùNnÕ,
AùNm©°«u outer cheese head vÏì-ûYl
ùTôÚjR úUúX ùNôpXlThP
ùNnØû\Lû[l éoj§ TiQÜm.

• h¬pXõe ùUμ²p φ  3 ª.Á drill-I Uôh¥,
YûWTPj§uT¥ relief holes Õû[«PÜm.

• h¬pXõe ùUμ²p φ  6 ª.Á drill-I Uôh¥,
TôLm 1 Utßm TôLm 2 (base & top plate)

Eh×\ square- p úRûYVt\ EúXôLjûR
ALt\ Ne¡Xõj Õû[ (chain drilling)

Õû[«PÜm. (Fig 3)

• h¬pXõe ùUμu úUû_«p CÚkÕ
AûUlûTd LûXjÕ (disassemble the setting)

TôLm (A¥lTÏ§) Utßm úUp TÏ§«p
CÚdÏm úRûYVt\ EúXôLjûR E° (chisel)

Utßm ball pein hammer (TkÕjRûX Ñj§Vp)

ETúVô¡jÕ ùNÕd¡ ALt\Üm.

• N¬Yô] (taper) dowel pin-LÞPàm, Utßm
cheese head screw EPàm, TôLm 1 (base)

Utßm (top)- I UßT¥Ùm re-assemble ùNnÕ
Eh×\ square- -I A[ÜdÏ Utßm 90°

úLôQj§tÏ @ûTp ùNnÕ A[ÜLû[
ùYo²Vo LôXõlTo ùLôiÓ úNô§dLÜm.
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TôLm 3 (Part- 3)

• TôLm 3-u êX EúXôLjûR ARu
A[®tÏ NÕW (square) bar-p 24 × 24 × 25

ª.Á-dÏ @ûTp ùNnÕ, ùYo²Vo LôXõlTo
ùLôiÓ A[ÜLû[f úNô§dLÜm.

• hûWvùLôV¬p flatness Utßm squareness-

If úNô§dLÜm.

• Part-1 Utßm Part-2 (base Utßm top)

AùNm©°«p push fit-p TôLm 3-Il
ùTôÚjRÜm. (Fig 4)

• Aû]jÕl TôLeLû[Ùm LûXjÕ ®hÓ
(disassemble ùNnÕ ) Aû]jÕl
TWl×Lû[Ùm Cß§ (finish) ùNnÕ,
AùNm©°«u TôLeL°u Aû]jÕ
KWeL°p CÚkÕm ©£ßLû[ ALt\Üm.
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• Aû]jÕl TôLeLû[Ùm, UßT¥Ùm
AùNm©s ùNnÕ push fit-p TôLm 3 - --I fit

ùNnÕ, £±R[Ü GiùQn ®hÓ, U§lÀÓ
ùNnYRtLôL ARû] Tj§WlTÓj§l
TôÕLôdLÜm.
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£_õ & Gm (CG & M) T«t£ 2.1.138

@©hPo (Fitter) - AùNm©°- - 1 (Assembly - 1)

N¬Vô] CPj§p Õû[Lû[j Õû[«ÓRp, Ãªe ùNnRp (reaming) dowel

pin, stud Utßm bolts-I fitting ùNnRp (Drilling and reaming holes in correct location,

fitting dowel pins, stud, and bolts)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûWTPj§uT¥ A[ÜdÏ @ûTp ùNnRp (file to size)

• Õû[ locate-Lû[ mark ùNnÕ punch TiÔRp
• YûWTPj§uT¥ Õû[«hÓ, Ãm ùNnÕ (ream), counterbore TiÔRp
• úTôph Utßm vPh- ùTôÚjÕYRtLôL (to suit), M6 Es UûW (internal thread) ùYhÓRp

• YûWTPj§uT¥ AùNm©s ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

• LfNô EúXôLjûR AYt±u
A[ÜLÞdLôL úNô§dLÜm.

• TôLm 1, 2, 3-I A[ÜdÏ @ûTp ùNnÕ,
ùYo²Vo LôXõlTo ùLôiÓ úNô§dLÜm.

• Marking medium RP®, YûWTPj§u T¥ mark

TiQÜm.

• YûWTPj§uT¥ Õû[«PlTP úYi¥V
Õû[dÏ±Lû[ Tgf TiQÜm.

• TôLm 1 Utßm 2-I YûWTPj§u T¥
AûUÜ (set) ùNnÕ (Fig 1)-p Lôh¥VT¥
parallel clamp ùLôiÓ ARû] clamp

TiQÜm.

• YûWTPj§p Lôh¥VT¥ TôLm 1-p M6 allen

bolt head side-I ùTôÚjÕm BZm YûW counter

bore  TiQÜm.

• TôLm 1 Utßm 2-Ij R²jR²VôLl
©¬dLÜm (separate).

• h¬pXõe ùUμ²p counter sink tool-Il
©¥jÕ, TôLm 2-u CWiÓ TdLeL°Ûm
Eh×\ UûW (internal thread) ùYhÓm
CPj§p 1 × 45°- dÏ counter sink TiQÜm.
(TôLm 2-p UhÓúU UûW/ thread

ùYhPlTÓ¡\Õ).

• TôLm 2-p AßeúLôQ úTôph
AùNm©°«u CPj§p M6 internal thread

(Eh×\ UûW) ùYhPÜm.

• ©£ßLs CpXôUp UûWûVf ÑjRm
ùNnVÜm.

• TôLm 1 Utßm 2-I UßT¥Ùm AùNm©s
ùNnÕ, (Fig 2)-p Lôh¥VT¥ TôLm 3-I set

ùNnÕ, ARû] parallel clamps ùLôiÓ clamp

TiQÜm.

• h¬pXõe ùUμ²p φ 5.8 ª.Á drill-Il
ùTôÚj§, §\l×j Õû[Ls (through holes)

Õû[«PÜm Utßm TôLm 1 Utßm 2-p φ
6 ª.Á ÃUo ùLôiÓ Õû[Lû[ Ãm (ream)

TiQÜm.

• Ãm TiQlThP Õû[ûV, ªÚÕYô]
Õ¦ ùLôiÓ ÑjRm ùNnÕ, φ 6 ª.Á dowel

pin-Il ùTôÚjRÜm.

• CûRlúTôXúY (Fig 1)-p Lôh¥VT¥, TôLm
1 Utßm 2-p AúR setting EPu Õû[«hÓ,
ream ùNnÕ Utù\ôÚ φ 6 ª.Á dowel pin-I fit
TiQÜm.

• ©u]o, h¬pXõe ùUμ²p φ 5 ª.Á drill-Il
ùTôÚj§, M6 AßeúLôQ úTôph (hexagon

bolt) AùNm©°dLôL §\l×j Õû[ (through

hole) Õû[«PÜm.

• CûRl úTôXúY, Utù\ôÚ M6 AßeúLôQ
úTôph AùNm©°dLôL TôLm 1 Utßm 2-

p φ 5 ª.Á Õû[ûVj Õû[«PÜm.

• ©u]o, h¬pXõe ùUμ²p φ 5.8 ª.Á
h¬pûX ùTôÚj§, §\l×j Õû[«hÓ,
TôLm 1 Utßm 3 EPu dowel pin

assembly-dLôL, φ 6 ª.Á ream TiQÜm.

• φ 5 ª.Á h¬pûXl ùTôÚj§, TôLm 1 Utßm
3-p studs AùNm©°dLôL, AYt±u
CPj§p, CWiÓ through holes Õû[«PÜm.

• TôLm 1 Utßm 3-Ij R²jR²VôL ©¬dLÜm.
(separate)
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• φ 6 ª.Á drill-Il ùTôÚj§, TôLm 1-p
§\l×jÕû[ h¬p TiQÜm.

• TôLm 3-p - 1 × 45°-dÏ countersink ùNnÕ M6

Eh×\ UûW (internal thread) ùYhPÜm.
(TôLm 3-p UhÓm UûW ùYhP úYiÓm).

• UûWûVf ÑjRm ùNnÕ, TôLm 1-I TôLm
3 EPu UßT¥Ùm AùNm©s TiQÜm.

• TôLm 3-p CWiÓ studs ùTôÚj§, TPj§p
Lôh¥VT¥, TôLm 1 EPu AùNm©s
TiQÜm.

• M6 úTôph-I plain Yô`o EPu úNojÕl
ùTôÚj§, ùTôÚjRUô] vúT]o

ETúVô¡jÕ, ARû] CßdLÜm. (tighten

TiQÜm)

• (1, 2 Utßm 3) Gu\ Aû]jÕl TôLeL°u
úLôoj§ûQlûTÙm LûXjÕ ®hÓ
(disassemble ùNnÕ) @ûTp ùLôiÓ finish

ùNnÕ, T¦lùTôÚ°u Aû]jÕl
TWl×L°u ©£ßLû[ ALt\Üm. (deburr)

• Dowel pins AßeúLôQ úTôphÓLs, vPh
Utßm nuts ùLôiÓ TôLeLs (1, 2

Utßm 3) ùUôjRjûRÙm UßT¥Ùm
AùNm©s (reassemble) TiQÜm.

• GiùQn«u ùUpXõV TPXm é£,
U§lÀÓ ùNnYRtLôL ARû]l Tj§Wl
TÓj§l TôÕLôdLÜm.
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£_õ & Gm (CG & M) T«t£ 2.2.139

@©hPo (Fitter) - úL_óLs (Gauges)

10 ± 0.02 ª.Á ®hPjûRf úNô§lTRtLôL JÚ snap gauge-I EÚYôdÏRp
(Making a snap gauge for checking a dia. of 10 ± 0.02mm)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûWTPj§túLtT JhÓùUôjR A[ÜdÏ (overall size-dÏ) @ûTp TiÔRp
• YûWTPj§túLtT Y¥YjûR mark ùNnÕ A[ÜLû[ punch TiÔRp
• Ne¡Xõj Õû[«hÓ (chain drill ùNnÕ), ùNÕd¡ (chip ùNnÕ) YûWTPj§túLtT
EÚYjûR (profile-I) @ûTp ùNnRp

• JÚ EÚû[ûV (round-I) A[Ü Utßm Y¥Yj§tÏd LûPNp ùNnRp
• EÚû[d Lm©ûV GO end Utßm NO GO end-p úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

EÚû[d Lm© (Round Rod)

• Three saw chuck ùLôiÓ JÚ ùNuPo
úXj§p EÚû[l T¦lùTôÚû[l
©¥dLÜm

• Round rodþ Isize fit of ∅ 10 ± 0.02 x 60 ªÁ. ¿[m
A[Ü CÚdÏmT¥ ARôYÕ ®hPm
A[Yô]Õ 9.980 ª.Á. Utßm 10.020

ª.ÁdÏs CÚdÏmT¥VôL TWôU¬jÕ
LûPNp (turning) ùNnVÜm

• úXj§p EÚû[«u CWiÓ Øû]Lû[Ùm
úNmTo ùNnVÜm.

• SnapúL_õp EÚû[ûVf (round) úNô§dLÜm

• GiùQn«u ùUpXõV TPXm RP®,
U§lÀÓ ùNnYRtLôL Tj§WlTÓj§l
TôÕLôdLÜm.

vúSl úL_ó (Snap Gauge)

• LfNô EúXôLjûR AYt±u A[ÜLÞdLôL
úNô§dLÜm

• RhûPj RuûUûVÙm, ùNeúLôQj
RuûUûVÙm TWôU¬jÕ, A[Ü 75 X 48

X9ªÁdÏ LfNô EúXôLjûR @ûTp
TiQÜm

• hûWvùLôVo ùLôiÓ RhûPjRuûU
Utßm Squareness- I úNô§dLÜm

• T¦lùTôÚ°u TWl× úUp marking medium

cellulose lacquer þI RPYÜm

• Part-1 -- -p T¦lùTôÚs YûWTPj§p
Lôh¥VT¥ Aû]jÕ A[Üd
úLôÓLû[Ùm Ï±dLÜm (Uôod TiQÜm)

• A[Ü Ï±dLlThP úLôÓL°u úUp
Nôh£dÏ±Lû[ Tgf ùNnVÜm (Punch wit-

ness marks)

• Ne¡Xõj Õû[«hÓ (chain drill ùNnÕ),
A§LlT¥Vô] EúXôLjûRf ùNÕd¡ (chip-

ping) Utßm AßjÕ (sawing) ALt\Üm

• ùLôÓdLlThP T¦lùTôÚû[ YûW
TPj§uT¥ ±0.02ª.Á. A[Üj ÕpXõVm
TWôU¬jÕ EÚYjûR (profile)  @ûTp ùNnÕ
Cß§ ùNnVÜm (file & Finish)

• ùYo²Vo LôXõlTo ùLôiÓ A[ûY
úNô§dLÜm

• TWlûT @©²x ùNnÕ, T¦lùTôÚ°u
Aû]jÕ KWeL°Ûm ©£ßLû[
ALt\Üm.
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EÚû[Vô]Õ “Go side”þp ÖûZkÕ
Utßm “No go side”þp ÖûZV®pûX
Gu\ôp, LûPNp ùNnVlThP
T¦lùTôÚs B]Õ Ïû\kRThN
AàU§dLlThP A[ÜdÏ (minimum

permissible dimension) NUUôL
CÚd¡\Õ Guß AojRm. AlT¥
ùVu\ôp ùTôÚs B]Õ Htßd
ùLôs[lThPÕ (accepted) GuTÕ
AojRm Utßm AlùTôÚû[
AÓjRLhP ùNVp Øû\dÏ Htßd
ùLôs[Xôm. AqYôß CpXôUp
(Instead) LûPNp ùNnVlThP
T¦lùTôÚs B]Õ “Go” Utßm “NO

GO” CWi¥Ûm ÖûZÙUô]ôp,
EtTj§ ùNnVlThP ùTôÚ[ô]Õ
A§LThN A[ÜdÏf NUUôL Es[Õ
G]Üm, AÓjRLhP ùNVpØû\
Lû[ ùNnVj RÏkRÕ ApX GuTÕ
AojRm. G]úY AÕ  ¨WôL¬dLlTP
úYiÓm (should be rejected)
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£_õ & Gm (CG & M) T«t£ 2.2.140

@©hPo (Fitter) - úL_óLs (Gauges)

ùY°l×\, úLôQUôLl ùTôÚkÕm TWlûT Scrape TiÔRp Utßm
Sine Bar ùLôiÓ úLôQjûR (angle) úNô§jRp (Scrape external angular mating
surface and check angle with sine bar)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• RhûPVôLÜm (flat) Utßm square BLÜm @ûTp ùNnRp
• YûWTPj§uT¥ mark TiÔRp Utßm Nôh£d Ï±Lû[ (witness marks) Punch

TiÔRp
• YûWTPj§uT¥ TôLm ‘1’ Utßm ‘2’þI RVôo ùNnRp
• Sine bar ùLôiÓ úLôQjûR úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

• T¦lùTôÚû[ JÚ ùTgf ûY³p
©¥jÕ, JÚ RhûPVô] vdúWlTo (flat

scraper) ùLôiÓ úUPô] TÏ§Lû[ scrape

ùNnÕ ALt\Üm.

• TôLmþ1þu ØÝûUVô] úLôQl TWl×
ØÝûUûVÙm prusion blue cover TiÔm
YûW CúR ùNVpØû\ûVj §ÚmTÜm
ùNnVÜm (repeat TiQÜm.)

• CúRúTôp (similarly), TôLm 2þI scrap ùNnÕ,
úLôQl TWlûT (angular surfaceþI) úUPô]
TÏ§ (high spot) CpXôUp TWôU¬jÕm,
úLôQm 19° 17’ CÚdÏmT¥Ùm ùNnVÜm.
(Fig 2)

• A[Üj ÕpXõVm ± 0.02 ª.Á. TWôU¬jÕ,
TôLm 1þI A[Ü Utßm EÚYj§tÏ
@ûTp TiQÜm.

• ùYo²Vo LôXõlTo ùLôiÓ A[ÜLû[f
úNô§dLÜm

• úLôQm 19° 17’þI ùTYp lúWôhWôdPo
ùLôiÓ úNô§dLÜm

• CûRl úTôXúY, TôLm 2þI A[Ü Utßm
Y¥Yj§tÏ @ûTp ùNnVÜm Utßm
úLôQm 19° 17’ ¡ûPdÏUôßm @ûTp
TiQÜm

• úLôQl TWl×L°u úUPô] TÏ§Lû[f
úNô§dL, surface plate úUp ºWôL prusion

blueþûYj RPYÜm

• No@úTv ©ú[h úUp (TWl×j RLh¥u
úUp) TôLm 1 Utßm TôLm 2þu úLôQl
TWl×Lû[ ûYjÕ SVUôL SLojRÜm. (move

gently)

• No@úTv ©ú[h¥p CÚkÕ
T¦lùTôÚû[ GÓjÕ úLôQl TWl× ÁÕ
(angular surfaces ÁÕ) úUPô] TÏ§Lû[ (high

spots - þI ) (prusion blue spotted marks)

LY²dLÜm/LiP±VÜm.

• LfNô EúXôLjûR ARu A[ÜdLôLf
úNô§dLÜm

• JhÓ ùUôjR A[®tÏ (to overall size),

RhûPj RuûU (flatness) Utßm squareness

¡ûPdÏUôß @ûTp TiQÜm.

• YûWTPj§uT¥ A[Ü LôhÓm
úLôÓLû[ YûWkÕ, Nôh£d Ï±Lû[d
(Punch witness marks) TgÑ TiQÜm.

• Fig 1-p Lôh¥VT¥, hacksaw ùLôiÓ
AßlTRu êXm EúXôLjûR CWiÓ
ÕiÓL[ôL (TôLm 1 Utßm TôLm 2)

ùYhPÜm. (cutoff TiQÜm.)

úLôQjûRd LQd¡ÓRp (Calculation of

angle)

0.3500
100

35

side adjacent

side opposite
tanθ 

∴ θ 190 17’ 20’’  (ØdúLôQ®Vp AhPYûQl

T¥) (as per trigonometric table)

• ªÚÕYô] Õ¦ ùLôiÓ, surface plate, sine

bar Utßm slip gaugeþI ÑjRm ùNnVÜm.

• EVWm 35 ª.Á. ¡ûPlTRtÏ slip gaugeþI
úRokùRÓdLÜm.

• TôLm 1þI, @ûNu Tôo ÁÕ set (AûUÜ)

ùNnÕ, ARû] N¬YW clamp TiQÜm.

• standþp, PVp ùPvh Ci¥úLhPûWl
ùTôÚjRÜm. (fix TiQÜm)

• PVp ùPvh Ci¥úLhP¬u
l[gNûWl T¦lùTôÚ°u úLôQUô]
TWl× (angular surface) ÁÕ set TiQÜm.
(AûUÜ ùNnVÜm)
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• PVp ùPvh Ci¥úLhP¬u pointerþI
‘é_óV’ ¨ûX«p (‘zero’ positionþp) ùNh
TiQÜm.

• sine bar rollerþu A¥«p slip gaugesþI
AÓdLÜm.

• PVp ùPvh Ci¥úLhPûW JÚ
Øû]«p CÚkÕ UßØû] YûW SLoj§,
úLôQlTWl©u CûQjRuûUûVf
(parallelismþI) úNô§dLÜm

• PVp ùPvh Ci¥úLhP¬u pointer

B]Õ, plus ApXÕ minusþdÏ SLWôUp,
AlúTôÕm, ‘zero’ positionþp ¨u\ôp,
T¦lùTôÚ°u úLôQl TWl©p (angular

surfaceþp) GkR®R UôßRúXô/®XLúXô
(Deviation) CpûX GuTÕ AojRm.

• AqYôß CpXôUp  PVp ùPvh
Ci¥úLhP¬u pointer B]Õ plus or minus

side SLokRôp, ARu ùTôÚs, T¦l
ùTôÚ°u úLôQlTWl©p UôßRp
Es[Õ GuTRôÏm.

• ¿eLs HúRàm ®XLûXd LiP±kRôp,
T¦lùTôÚ°u TWl©u CûQj
RuûUûVl (parallelismþI) ùTôÚjRUô] slip

gauge TVuTÓj§f N¬ ùNnVÜm

• AûUûYd (Setting) LZt± Aû]jÕ
ETLWQeLû[Ùm ÑjRm ùNnÕ, AÕ
ARtÏ¬V CPj§p AYtû\ ûYdLÜm.

• TôLm 1 Utßm TôLm 2 úLôQl TWlûT
EÚYôd¡, GiùQn«u ùUpXõV TPXm
é£, U§lÀÓ ùNnYRtLôL ARû]
Tj§WlTÓj§ ûYdLÜm.
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£_õ & Gm (CG & M) T«t£ 2.2.141

@©hPo (Fitter) - úL_óLs (Gauges)

Eh×\l TWl©u (Internal surface) ÁÕ Scrape ùNnÕ úNô§jRp (Scrape lnternal
surface and check)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûWTPj§u T¥ A[ÜdÏ @ûTp ùNnRp
• A[ÜLÞdÏ Uôôód ùNnÕ Tgf TiÔRp
• Ne¡Xõ j Õû[«hÓ, A§LlT¥VôL CÚdÏm EúXôLjûRf ùNÕdÏRp (chip)

• Y¥Ym Utßm A[ÜdÏ ±±±±± 0.02mm ª.Á ÕpXõVm ¡ûPdÏUôß EÚYjûR (profile)

@ûTp ùNnRp
• Eh×\lTWl©p úUPô] TÏ§Lû[d high spots - I scrape ùNnÕ ALtßRp.
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úYûX«u Y¬ûN (Job Sequence)

Eh×\l TWl©u ÁÕ scrape ùNnRp
Utßm úNô§jRp

• êX EúXôLjûR AYt±u A[ÜdLôLf
úNô§dLÜm.

• JhÓ ùUôjR A[Yô] 90x48x14ª.Á.dÏ
EúXôLjûR @ûTp ùNnÕ, ùYo²Vo
LôXõlTo ùLôiÓ A[ûYf úNô§dLÜm.

• Try square ùLôiÓ RhûPjRuûU Utßm
squarenessþIf úNô§dLÜm.

• Marking media é£, YûWTPj§uT¥ Uôod
ùNnÕ, Nôh£d Ï±Lû[ Tgf ùNnVÜm.

• Fig 1þp Lôh¥VT¥ A§LlT¥Vô]
EúXôLjûR ALt\ Ne¡Xõj Õû[«PÜm.

• ùNÕdÏYRu êXm Ne¡Xõj Õû[«Pl
ThP TÏ§Lû[ ùYh¥ ALt\Üm.

• ùNÕdLlThP TÏ§Lû[ @ûTp ùNnÕ,
úW¥Vv úL_ó ùLôiÓ EÚYjûRf
úNô§jÕ, A[ûY ùYo²Vo LôXõlTo
ùLôiÓ úNô§dLÜm.

• ùTgf ûYv úUp test material

φ60 ª.Á.þIl ©¥jÕ, ªÚÕYô] Õ¦
ùLôiÓ ÑjRm ùNnVÜm.

ÑjRm ùNnYRtÏ T²Vu cloth

ApXÕ mull clothþIl TVuTÓjRÜm.

• ùTôÚ°u EÚû[l TWl©u ÁÕ   prussion

blue-ûYl éNÜm.

• ÑjRm ùNnÕ T¦lùTôÚ°u Yû[Yô]
TÏ§ûV  (bearing TWlûT) test material úUp
ûYjÕ, úUPô] TÏ§Lû[d LiP±V
SVUôLf ÑZt\Üm. (Fig 2)

• ùTgf ûY³p T¦lùTôÚû[l
©¥dLÜm. úUPô] TÏ§Lû[ AûWYhP
v¡WôlTo ùLôiÓ scrape ùNnÕ
ALt\Üm. (Fig 3)

• CúRúTôp T¦lùTôÚ°u ùUôjR
Yû[Ül TÏ§ ØÝûU«Ûm ºWôL
úUPô] TÏ§ TWÜm YûW scrape TiQÜm

• T¦lùTôÚû[ finish ùNnÕ, ARu
Aû]jÕ KWeL°Ûm ©£ßLû[
ALt\Üm

• £±R[Ü GiùQn RP®, U§lÀÓ
ùNnYRtLôL Tj§WUôLl TôÕLôdLÜm.

GfN¬dûL (Caution)

• ûLl©¥ÙPu á¥V scraper-I UhÓúU
GlúTôÕm TVuTÓjRÜm.

• ETúVôLj§p CpXôRúTôÕ, JÚ CWlTo
ê¥Vôp scraperþu ùYhÓ ®°mûT ê¥l
TôÕLôdLÜm

• ETúVôLj§p CpXôRúTôÕ, GiùQn,
¡Ãv B¡VYtû\ ùYhÓ ®°m×Ls úUp
RP® AYtû\ TôÕLôlTô] CPj§p
ûYdLÜm.
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§\u Y¬ûN (Skill sequence)

Yû[Yô] TWl×Lû[ Scrape ùNnÕ Utßm (test) TiÔRp (Scraping and
testing curved surfaces)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• Yû[Yô] TWl×Lû[ curved surfaceþI scrape ùNnÕ, test TiÔRp.

Yû[Yô] TWl×Lû[f v¡úWl
ùNnYRtÏ ªLlùTôÚjRUô] v¡úWlTo
B]Õ JÚ AûWYhP v¡úWlTo (half round

scraper) BÏm. CkR Øû\ v¡úWl©e B]Õ
RhûPVô] scrapingþp CÚkÕ úYßTÓ¡\Õ.

ùNnØû\ (Method) Yû[Yô] TWl×Lû[
v¡úWl©e TiÔYRtÏ, ûLl©¥Vô]Õ
ûL«p GlT¥l ©¥dLlTP úYiÓùU²p,
scrapeþu SLoYô]Õ, ®Úm×m §ûN«p
AûUYRtÏ YN§Vô]RôL CÚdÏmT¥
©¥dLlTP úYiÓm. (Fig 1)

ùYhÓYRtLôL, AÝjRUô]Õ AÓjR
ûLVôp, shank-þu ÁÕ RWlTÓ¡\Õ.

ØWhÓjR]Uô]  scrapingþtÏ ªûLVô]
AÝjRm, ¿[Uô] vhúWôdLÞPu (stroke)

úRûYlTÓ¡\Õ.

ùUuûUVô]  v¡úWl©e TiÔYRtÏ,
AÝjRm  Ïû\YôLj RWlTÓYÕPu stroke

¿[Øm £±VRôL BdLlTÓ¡\Õ.

ùYhÓm ùNVp B]Õ Øuú]ôd¡V  Utßm
©u§Úm×m  strokes CWi¥ÛúU SûP
ùTß¡\Õ. (Fig 2)

Øuú]ôd¡V SLo®p  JÚ ùYhÓm ®°m×
ùYhÓm ùNVûXf ùNn¡\Õ Utóßm return

vhúWôd¡p AÓjR cutting edge ùNVp
TÓ¡\Õ.

JqùYôÚ SLojRXõu ©\Ïm ùYhÓm
§ûNûV UôtßeLs. CqYôß ùNnYÕ JÚ
ºWô] TWl× AûUYûR Eß§ ùNn¡\Õ.
(Figs 3 & 4)

scraping ùNnVlThÓd ùLôi¥Úd¡\ TWl©u
N¬Vô] RuûUûVf  úNô§dL, JÚ master

barþIl TVuTÓjRÜm. (Fig 5)

úUPô] TÏ§Lû[ (high spots) CPm A±V
master bar úUp prussion blueþûY ùUpXõV
éfNôLj RPYÜm.

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.2.141

© NIMI 

NOT TO BE REPUBLISHED



73

£_õ & Gm (CG & M) T«t£ 2.2.142

@©hPo (Fitter) - úLwLs (Gauges)

PYp ©u Utßm úLl vÏì ùTôÚjRlThP Pq ùP«p AùNm©°«p
T«t£ ùNnRp (Practice in dovetail fitting assembly and dowel pins and cap screws
assembly)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ ùYo²Vo EVWUô² ùLôiÓ A[ÜLû[ YûWRp
• TôLm 1, 2 Utßm 3þI A[ÜdÏ @ûTp ùNnRp
• N¬Vô] CPeL°p Õû[«hÓ, Ãm ùNnÕ ALUûW«ÓRp
• úRûYVô] BZj§tÏ counter bore TiÔRp
• TôLeLs 1, 2 Utßm 3-I dowel pins Utßm cap vÏìdLÞPu AùNm©s TiÔRp.

© NIMI 
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úYûX«u Y¬ûN (Job Sequence)

• YûWTPj§uT¥ , TôLm 1, 2 Utßm
3þu LfNô EúXôLjûR AYt±u
A[ÜLÞdLôL úNô§dLÜm.

TôLm 1 (Part 1)

• A[Ü Utßm squareþdÏ @ûTp ùNnVÜm.
(Fig1)

TôLm 2 (Part 2)

• A[Ü Utßm squareþdÏ @ûTp ùNnVÜm.
(Fig 2)

• CWiÓ ÕiÓL°p 60° úLôQjûR
(angleþI). ùYo²Vo ùTYp lúWôhWôdPo
ETúVô¡jÕ Uôod TiQÜm. (Fig 3)

• úLôQlTWlûT (angular surfaceþI flatBLÜm
Utßm 60° úLôQj§tLôLÜm ùYh¥
Utßm CWô®, (@ûTp ùNnÕ), angleþI
ùYo²Vo ùTYp lúWôhWôdPo ùLôiÓ
úNô§dLÜm. (Fig 4)

• YûWTPj§uT¥, CWiÓ ÕiÓL°p (in
two pieces) Õû[Lû[ Uôod TiQÜm.
(Fig 5)

TôLm 3 (Part 3)

• 29.4x 60 x 20 ªÁ. A[Ü (size) Utßm
squareþdÏ @ûTp TiQÜm. (Fig 6)

• YûWTPj§uT¥ úLôÓLû[ ùYo²Vo
EVWUô² ùLôiÓ Uôod TiQÜm
Utßm úLôQjûR (angleþI 60°þdÏ
ùYo²Vo ùTYp lúWôhWôdPo ùLôiÓ
Uôod TiQÜm. (Fig 7)

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.2.142

© NIMI 

NOT TO BE REPUBLISHED



76

• Sawing êXm JÚ TdLj§p hatch TiQl
ThP TÏ§«u ªûLlT¥Vô]
EúXôLjûR ùYh¥ ALt± A[Ü ,

Y¥Ym Utßm úLôQjûR 60°þdÏ ûTp
ùNnVÜm  (Fig 8)

• CûRl úTôXúY, úUúX ùNôu] ùNVp
Øû\Lû[ AÓjR TdLj§Ûm §ÚmTf
ùNnVÜm.

• A[ÜLû[ ùYo²Vo LôXõlTo ùLôiÓm,
úLôQeLû[  ùYo²Vo ùTYp
lúWôhWôdPo ùLôiÓm úNô§dLÜm.
(Fig 9)

• TôLm 2þI TôLm 1þu úUp ûYjÕ, Ju\ôLd
úLôoj§ûQjÕ (AùNm©s ùNnÕ), parellel

clamp ùLôiÓ TôLeLû[ ¡[ôml ùNnÕ,
hûWvùLôVo ùLôiÓ AùNm©s
TiQlThP TôLeL°u squarenessþI
úNô§dLÜm. (Fig 10)

• ùUμu ûYv ùLôiÓ JÚ h¬pXõe
ùUμu úUû_«p AùNm©°ûVl
©¥dLÜm. (hold TiQÜm)

• N¬Vô] AUoÜ Utßm T¦lùTôÚ°u
levelling CYt±tLôL, ùUμu ûY³p
ARû]l ©¥dÏmúTôÕ, AùNm©°«u
A¥«p CûQ ©[ôdÏLû[ (Parallel

blocks)ûYdLÜm.

• h¬pXõe ùUμ²p JÚ centre drillþIl
ùTôÚj§ 2 ØRp 3 ªÁ. BZj§tÏ (depth)

TôLm 2þp Dowel pin Utßm cap screw

AùNm©°«u CPj§p centre drilling

TiQÜm
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• Centre drill I ALt± ®hÓ φ5.8ªÁ drillI drill-

ing ùUμ²p ùTôÚj§, dowel pin assembly«u
CPj§p JÚ §\l×j Õû[ (through hole)

Õû[«PÜm

• Tap wrenchþp D ÃUûWl ùTôÚj§,
AùNm©°«u AûUÜ Uô\ôUp,
Õû[«PlThP Õû[ûV Ãªe ùNnVÜm.
(Ãªe TiÔmúTôÕ HWô[Uô] A[®p
GiùQn ®PÜm.)

• Dowel pin assembly-«u Ãªe TiQlThPj
Õû[«p JÚ φ6 x 18ªÁ dowel pin-I
ùTôÚjRÜm

• CúR úTôp, AùNm©°«u AûUÜ
Uô\ôUp, AúR T¦lùTôÚ°u AÓjR
Øû]²«p úUúX  ùNôpXlThP drilling

Utßm Ãªe ùNVp Øû\Lû[ §ÚmTÜm
ùNnÕ, Ãªe TiQlThP Õû[«às
Utù\ôÚ dowel pinþI ùTôÚjRÜm.

• h¬pXõe ùUμ²p φ6ªÁ drillþIl ùTôÚj§,
cap screw AùNm©° YÚm CPj§p JÚ
§\l×j Õû[ (thourgh hole) Õû[«PÜm

• φ6ªÁþI ALt± ®hÓ φ10 x6ªÁ counter bore

toolþI h¬pXõe ùUμ²p ùTôÚj§, TôLm
2þp cap screw head thicknessþu BZj§tÏ
counterbore TiQÜm.

• AûUûYd LûXdLÜm. (Dismantle the setting)

• h¬pXõe ùUμ²p counter sink toolþIl
©¥jÕ, TôLm 1þp CWiÓ TdLeL°Ûm,
cap screw assembly tapping hole Øû]L°p
úNmTo TiQÜm.

• TôLm 1þp SôuÏ M6 UûW ùYhPÜm.

• UûW«PlThP Õû[«p CÚkÕ
©£ßLû[ ALt± ÑjRm ùNnVÜm.

• LûXdLlThP AûUûY  UßT¥Ùm
AùNm©s ùNnÕ dowel pinþI Ãªe
ùNnVlThPj Õû[L°p ùTôÚjRÜm
Utßm TôLm 1 Utßm 2 AùNm©°«p
UûW CPlThPj Õû[«p M6 x18 ªÁ.
Cap srewþûYl ùTôÚjRÜm.. (fix TiQÜm)

• TôLm ‘1’þu úUp TôLm ‘2’ Utßm TôLm
‘3’þu Ut\ ©\ CWiÓ ÕiÓLû[ ûYjÕ,
CûQ (parallel) clamp ùLôiÓ AùNm©s
ùNnÕ, AùNm©s TiQlThP
TôLeL°u squarenessþIf úNô§dLÜm.
(Fig11)

• TôLm ‘1’ Utßm ‘2’þu TôLeL°u ØkûRV
AùNm©°«p ùLôÓdLlThP, úUúX
RWlThP ùNVpT¥Lû[d LûP©¥jÕ/
ùNnÕ, ùYqúYß operationsþI ¨û\Ü
ùNnÕ, Ut\ CWiÓ dowel pins Utßm cap

screw-I ùTôÚjRÜm.

• AùNm©°«u AûUûYd  LûXjÕ (dis-

mantle ùNnÕ) Aû]jÕl TôLeLû[Ùm
R²jR² BdLÜm.

• Dowel pins Utßm cap screwþEPu áPf
úNojÕ (aling with), TôLeLs ‘1’ Utßm ‘2’I
UßT¥Ùm AùNm©s TiQÜm. Slip gauge

ùLôiÓ dovetail slot gap A[ûYf
úNô§dLÜm. Dove tail Lô¥ CûPùY°
A[Ü (slot gap size) N¬«pûXùV²p, TôLm
‘2’p @ûTXõe (filing) ùNnÕ gap sizeþI N¬
TiQÜm. (Fig 12) TôLm ‘2’þp @ûTp
TiÔmúTôÕ AùNm©°ûVd LûXjÕ,
A[ÜdÏ @ûTp ùNnVÜm. .
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• LZt± Aû]jÕ TôLeLû[Ùm R²j
R²Vôd¡, Aû]jÕl TWl×Lû[Ùm
Cß§ ùNnÕ, AùNm©°«u Aû]jÕ
KWeL°Ûm ©£ßLû[ ALt\Üm

• Aû]jÕl TôLeLû[Ùm UßT¥Ùm
AùNm©s ùNnÕ, TôLm ‘3’I Dove tail

Lô¥«p ùTôÚj§ ARû] SLojRÜm.

• £±R[Ü GiùQn RP®, U§lÀÓ
ùNnYRtLôL ARû]l Tj§WlTÓj§l
TôÕLôdLÜm.

§\u Y¬ûN (Skill sequence)

úWôXoLs (EÚû[Ls) Utßm vXõl úL_óLs ETúVô¡jÕ Eh×\ Dovetail

úLôQjûRj ¾oUô²jRp (Determining internal dovetail angle using rollers and slip
gauges)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• precision balls Utßm úWôXoL°u (EÚû[L°u) TVuTôÓ
• úWôXoLs Utßm Slip gauges TVuTÓj§ Internal DovetailþI LQd¡ÓRp.

Precision balls Utßm EÚû[L°u
TVuTôÓ (Use of precision balls and rollers)

ùTôÚhL°u A[ÜLû[ úSW¥VôL GÓdL
Ø¥VôR NkRolTeLÞm CÚd¡u\]. CRtÏ
JÚ ERôWQUôLj §LrYÕ dovetail (Eh×\m
Utßm ùY°l×\m)

CjRûLV ¨LrÜL°p, standard measuring

ETLWQeLs Utßm ùTôÚÞdÏ CûP«p
ûYdLlThP balls ApXÕ EÚû[L°u
GÓdLlThP A[®XõÚkÕ size Utßm
taperþIj ÕpXõVUôLd LQd¡ÓYÕ Nôj§Vm
B¡\Õ. (Fig 1)

balls ApXÕ úSôdLm B]Õ, JÚ ùR¬kR
positionþp ×s° (point) ApXÕ úLôÓ (line)

contactþIj RÚYRôÏm.

• Dove tailþp φ10 ª.Á. A[ÜûPV CWiÓ pre-

cision rollersþI ûYdLÜm Utßm Dove tail slot

lengthþI (×\ôYôp Y¥Y Lô¥ ¿[jûR)

LQd¡PÜm. Dove tail slot ¿[m N¬VôL
CpXô®hPôp, TôLm ‘2’þp filing ùNnÕ ¿[
A[ûYf N¬ùNnVÜm. (Fig 13)
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EÚû[LÞdÏ CûP«Xô] CûPùY°ûV
(gap between the rollers) ùYo²Vo LôXõlTo
ETúVô¡jÕ A[dL Ø¥Ùm.

JÚ ùYo²Vo LôXõlTo ùLôiÓ rollersþLÞdÏ
CûP«Xô] çWjûR GlT¥ A[lTÕ
GuTûR (Fig 1) LôhÓ¡\Õ. CÕ úUÛm
LôhÓYÕ Gu]ùY²p, point of contact B]Õ,
A[dÏm R[j§p (Plane of measurementþp)

®ÝY§pûX (does not lie) GuTûRd
LôhÓ¡\Õ.

Eh×\ CûQVô] dovetailþu N¬Üd
úLôQjûR LQd¡ÓRp (Calculating taper

angle of Internal Parallel dovetail)

DovetailþIÙm AúRôÓ ùTôÚkÕm CûQVô]
(matched pair) Precision úWôXoLû[Ùm SuÏ
ÑjRm ùNnR ©\Ï, úWôXoLs, (Fig 2)þp
Lôh¥VT¥ úLôQUô] ØLl×Lû[j (angu-

lar facesþIj ) ùRôÓm YûL«p (contact

BÏUôß) ¨ûXlTÓjR úYiÓm.

úWôXoLÞd¡ûP«Xô] CûPùY°ûV
(gapþI) vXõl úL_ó ApXÕ ùYo²Vo
LôXõlTo ùLôiÓ A[dLXôm.

¨ZXõPlThP/shaded ØdúLôQj§p (Fig 3)

(C,A,r u U§l× (value) SUdÏj ùR¬Ùm. G]úY

úLôQm 
2

θ
þI Sôm LQd¡hÓd ùLôs[Xôm.

CÕ dovetailþu half angle BÏm.

ERôWQm

Fig 4þp ùLôÓdLlThÓs[ ®YWeLÞd úLtT
JÚ T¦lùTôÚ°u Eh×\ dovetail angleþI
LQd¡PÜm.

Tanθ ApXÕ dovetail included angle = 41° (answer)

YÏlTû\ Assignment (Classroom Assignment)

(Fig 5)

Rollerþu ®hPm  20 ª.Á., BLÜm, úLôQm
60° BLÜm, úWôXoLÞd¡ûP«Xô] çWm
2.68 ª.Á. BLÜm CÚkRôp, dovetailþu çWm
‘C’Id LQd¡ÓL.
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£_õ & Gm (CG & M) T«t£ 2.2.143

@©hPo (Fitter) - úL_óLs (Gauges)

ùRô¯tNôûXLû[ TôoûY«ÓRp (industrial visit)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ùRô¯pL°u ùY°lTôÓ Utßm ARu ùNVpTôÓLû[l ùTßRp.

Ï±l×

T«tßSôó ùRô¯tNôûX TôôóûY«ÓRûX HtTôÓ ùNnYôôó. T«t£Vô[ôóLÞdÏ
©uYÚm ùTôÕYô] Y¯LôhÓRpLs YZeLlTP úYiÓm.

• ùRô¯tNôûX Tôô óûY«ÓRÛdÏ
ùTtú\ôôóLs ApXÕ TôÕLôYXôóL°Pm
CÚkÕ AàU§ L¥Rm ùT\
T«t£Vô[ôóLû[ úLhLÜm.

• ùRô¯p Õû\ ÑLôRôWm Utßm TôÕLôl×
SûPØû\ Utßm AYôóL°PªÚkÕ
G§ôóTôô ódLlTÓm SPjûR Tt±
T«t£Vô[ôóLÞdÏ ÑÚdLUôL á\Üm.

• ùRô¯tNôûX TôôóûY«ÓRûXl Tt±
T«t£ ùTÚYôóLs ùRôPôó× úYûX Øû\
Utßm úYûX Yônl× SûPØû\Ls
êXm SûPØû\«p Ltßd ùLôsÞm
YônlûT YZeÏYûRl Tt± ÑÚdLUôL
á\Üm.

• ùRô¯p Õû\«p RtúTôûRV úYûX
¨ûXûULs Ï±jÕ A§L
ùY°lTôhûPl ùT\ ùRô¯tÕû\«u
F¯VôóLÞPu ùRôPôó× ùLôs[
T«t£Vô[ôóLû[ úLhLÜm.

• ùRô¯p Õû\ Tôô óûY«ÓRXõu
SuûULû[ U§lÀÓ ùNnÕ JÚ £ß
A±dûLûV GÝR T«t£Vôó[ôóLû[
úLhLÜm.

• T«t£ ùTt\ T«t£Vô[ôóLû[
¨ßY]j§tÏ Su± L¥Rm GÝRf
ùNôpXÜm.
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£_õ & Gm (CG & M) T«t£ 2.2.144

@©hPo (Fitter) - úL_óLs (Gauges)

Gap gaugesþI RVô¬jRp (Preparation of gap gauges)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• RhûPVôLÜm (flat) Utßm square BLÜm @ûTp ùNnRp
• YûWTPj§uT¥ EÚYjûR (profile) Uôod TiÔRp
• Relief holes Õû[«ÓRp, Ne¡Xõj Õû[«ÓRp (Chain drilling) Utßm hacksaw Bp
AßjRp.

• YûWTPj§túLtT, ùNÕd¡ (chip ùNnÕ), A[Ü Utßm Y¥Yj§tÏ @ûTp ùNnRp
• GO Utßm NO GO endþI A[ÜdÏ @ûTp ùNnRp
• vXõl úL_ó ùLôiÓ ‘GO’ end Utßm ‘NO GO’ endþu gapþIf úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

• CûRl úTôXúY úUúX ùNôu]
ùNVpY¬ûNLû[, T¦lùTôÚ°u
AÓjR TdLj§p ùNnÕ, ªûLVôL
CÚdÏm EúXôLjûR ùYh¥ ALt±
A[ÜdÏ @ûTp ùNnVÜm. (Fig 3)

• YûWTPj§uT¥, BWm (úW¥Vv/radius)

7ª.Á.þI, @ûTp ùNnÕ, úW¥Vv úL_ó
ùLôiÓ úNô§dLÜm. (Fig 4)

TôLm B (Part B)

• h¬pXõe ùUμu úUû_«p TôLm BI
©¥jÕ, Fig 5þp Lôh¥VT¥ φ8 ª.Á.  relief

holes Õû[«PÜm.

• Fig 6þp Lôh¥VT¥, TôLm Bþ«p CÚdÏm
A§LlT¥Vô] EúXôLjûR Ne¡Xõj
Õû[«hÓ (chain drill ùNnÕ) hacksaw ùNnÕ
ùNÕd¡ (chip ùNnÕ) ALt\Üm

• LfNô EúXôLjûR AYt±u
A[ÜLÞdLôLf úNô§dLÜm

• YûWTPj§uT¥ EúXôLjûR A[ÜdÏ
@ûTp ùNnVÜm.

• YûWTPj§uT¥, TôLm A Utßm B ÁÕ
marking mediaþûY RPYÜm.

• EÚYjûR Uôod ùNnÕ Nôh£d Ï±Lû[
Tgf TiQÜm.

TôLm A  (Part A)

• h¬pXõe ùUμu úUû_«p TôLm AþI
©¥dLÜm

• h¬pXõe ùUμu v©i¥Xõp φ8 ª.Á.
drillþIl ùTôÚj§ Fig 1þp Lôh¥VT¥
CWiÓ relief holes Õû[«PÜm.

• TôLm AþI ùTgf ûY³p ©¥jÕ, JÚ
TdLj§u ÁÕs[ A§LlT¥Vô]
EúXôLj§u hatched portionþI ùYh¥ ALt±
AúR TÏ§ûV A[ÜdÏ ±0.02ª.Á., ÕpXõVm
TWôU¬jÕ @ûTp ùNnVÜm.
(Fig 2)
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• TôLm Bþ«u Eh×\l TÏ§«p CÚdÏm
ªûLVô] EúXôLjûR A[Ü Utßm
EÚYj§tÏ @ûTp ùNnÕ, ùYo²Vo
LôXõlTo ùLôiÓ úNô§dLÜm.

• TôLm Bþ«u ùY°l×\l TWl©p CÚdÏm
ªûLVô] EúXôLjûR ùYh¥, ALt±,
Fig 7þp Lôh¥VT¥ A[Ü Utßm
EÚYj§tÏ @ûTp ùNnVÜm. .

• Fig 8þp Lôh¥VT¥ TôLm A Utßm TôLm
BþI ùTôÚkRf ùNnVÜm. (match TiQÜm.)
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£_õ & Gm (CG & M) T«t£ 2.2.145

@©hPo (Fitter) - úL_óLs (Gauges)

úL_óLû[ úXl©e ùNnRp (ûL«]ôp ùNnVlTÓm úXl©e UhÓm)
(Perform lapping of gauges(Hand lapping only)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• RhûPVôLÜm  (Flat) Utßm SquareBLÜm @ûTp ùNnRp
• RhûPjRuûU Utßm Squareness-I úNô§jRp
• YûWTPj§uT¥ EÚYjûR Uôod TiÔRp
• ªûLVô] EúXôLjûR ALt\f Ne¡Xõj Õû[«ÓRp
• A[ÜdÏ Go-end Utßm No Go end-I @ûTp ùNnRp
• vXõl úL_ó ùLôiÓ Go end  Utßm No Goþu CûPùY°ûVf (Gap) úNô§jRp
• úL_õu TWl©p úXl©e T¦ûVf ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

• Hacksaw ùLôiÓ AßjÕm  Utßm
ùNÕd¡Ùm A§LlT¥Vô] EúXôLjûR
ùYh¥ ALt\Üm

• EÚYjûR A[ÜdÏm Utßm Y¥Yj§tÏm
±0.02 ª.Á.  ÕpXõVm TWôU¬jÕ @ûTp
ùNnVÜm.

• Go end CûPùY° 38 ª.Á.  A[®u Maximum

limit BL Uôod TiQÜm

• No Go end A[ûY 37.991 - 0.010      ª.Á.dÏ
A[®u Minimum limit BL @ûTp ùNnVÜm

• Go endþm No Go endþEm Nk§dÏm CPj§p
‘V’ notch @ûTp TiQÜm

• TWlûT @©²x ùNnÕ, T¦l ùTôÚ°u
KWeL°p ©£ßLû[ ALt\Üm

• vXõl úL_ó ETúVô¡jÕ Go endþIÙm No Go

endþIÙm úNô§dLÜm. (Fig 2)

• LfNô EúXôLjûR AYt±u A[®tLôLf
úNô§dLÜm

• LfNô EúXôLjûR 73x73x9 ª.Á. Gu\
A[®tÏ @ûTp ùNnÕ A[ûY ùYo²Vo
LôXõlTo ùLôiÓ úNô§dLÜm

• RhûPjRuûUûVÙm Utßm
ùNeúLôQj RuûUûVÙm hûWvùLôVo
ùLôiÓ úNô§dLÜm

• Marking media RP® YûWTPj§uT¥
EÚYjûRd Ï±dLÜm

• Nôh£d Ï±Lû[l Tgf TiQÜm

• Fig 1þp Lôh¥VT¥, A§LlT¥Vô]
EúXôLjûR ALt\ Ne¡Xõj Õû[ CPÜm

úXl©e (Lapping)

• ùSÚdLUô] grain úLvh AVo]ôp
ùNnVlThP JÚ lapping plateþIj úRokÕ
GÓdLÜm

• úXl©e ©ú[h úUp GiùQn EPu
LXkÕ lapping abrasiveþI charge TiQÜm

• úXl©e RLh¥u úUp CÚdÏm A§Ll
T¥Vô] oil Utßm abrasiveþIj ÕûPjÕ
®PÜm

• T¦lùTôÚû[ úXl©e ©ú[h úUp
ûYdLÜm

• JÚ lapping compound ùLôiÓ charge

TiQl ThP JÚ lapþdÏ G§WôL T¦l
ùTôÚû[j úRndLÜm (Rub)

• úXl©e TiÔm úTôÕ CúXNô]
AÝjRm ùLôÓdLÜm

• úUúX ùNôpXlThP ùNVpØû\Lû[,
T¦lùTôÚ°u AÓjR TWlûT lap TiQ
§ÚmTÜm ùNnVÜm.

• GiùQn RP®, U§lÀÓ ùNnYRtLôL
ARû]l Tj§WlTÓj§l TôÕLôlTôL
ûYdLÜm

• GiùQn, TôW@©u (Paraffin) ¡Ãv
úTôu\Yt±p suspend

B¡«ÚdÏm abrasive ÕLsL[ôp
úXl©e compound ¨û\k§ÚdÏm.

• DWUô] ApXÕ EXo ̈ ûX B¡V
CWiÓ ¨ûXL°ÛúU lappingþI
ùNnVXôm.
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£_õ & Gm (CG & M) T«t£ 2.2.146

@©hPo (Fitter) - úL_óLs (Gauges)

h¬p úL_ó RVô¬jRp (Preparation of Drill Gauges)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ùUpXõV EúXôLj RLhûP A[ÜdÏ @ûTp ùNnRp
• YûWTPj§uT¥ EúXôLj RLh¥u úUp úXAÜh (Layout) ùNnRp
• úLôQlTWlûT (angular surface) ± ± ± ± ± 0.05’ ÕpXõVj§tÏ @ûTp ùNnRp
• YûWTPj§uT¥ Y¥Ym Utßm A[ÜdÏ @ûTp ùNnÕ gauge I finish ùNnRp
• drill gauge-p drill lip length Utßm úLôQjûR (angle)-I úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

• ØdúLôQ @ûTp Utßm needle

ETúVô¡jÕ, 120° úLôQjûR @ûTp
ùNnÕ @©²x TiQÜm.

• RhûPVô] ØdúLôQ Utßm needle file

ETúVô¡jÕ, 50ªÁ ALXm EûPV
TdLjûR reference BLd ùLôiÓ 31°
úLôQjûR @ûTp ùNnÕ @©²x
TiQÜm (Fig 3)

• A§LlT¥Vô] EúXôLjûR (hacksaw) êXm
AßjÕ A§Ll T¥Vô] EúXôLjûR
ALt\Üm (Fig 2)

• Hacksawing êXm YûWTPj§túLtT êuß
relief slots-I EÚYôdLÜm.

@ûTXõe ùNnÕ @©²μe
TiÔYRtLôL, Nôh£d Ï±Ls
CPj§p CÚkÕ úRôWôVUôL 1 ªÁ
EúXôLm ®hÓ ûYdLlThÓs[Õ
GuTûR Eß§ ùNnÕ ùLôs[Üm

• RhûPVô] ØdúLôQ Utßm needle file

ùLôiÓ,  121° úLôQjûR @ûTp ùNnÕ
@©²x TiQÜm

• RhûPVô] ØdúLôQ Utßm needle file

ùLôiÓ 60° Utßm 55° úLôQjûR @ûTp
ùNnÕ @©²x ùNnVÜm.

• ùYo²Vo LôXõlTo ùLôiÓ
A[ÜLû[Ùm, ùYo²Vo ùTYp
×úW#ôhWôdPo ùLôiÓ úLôQeLû[Ùm
A[dLÜm

• ùYo²Vo EVWUô² ùLôiÓ YûW
TPj§uT¥ graduationsþI Uôod TiQÜm

• JÚ ùYo²Vo EVWUô²«p ©¥dLlThP
JÚ carbide tool bit ùLôiÓ graduationsþI
(A[ÜlT§ÜLû[ ) BZlTÓjRÜm.
(Deepen)

• Aû]jÕ TWl×Lû[Ùm Cß§ (Finish)

ùNnÕ ©£ß ¿dLm ùNnVÜm

• drill u drill angle Utßm lap depth I úNô§dLÜm.

• £±R[Ü GiùQn RP®, U§lÀÓ
ùNnYRtLôL ARû] Tj§WlTÓj§
TôÕLôdLÜm.

• EúXôLj§u A[ûY YûWTPj§uT¥
úNô§dLÜm

• EúXôLjûR 115 x 50 x 3 ª.Á. Gu\ A[ÜdÏ
@ûTp ùNnÕ, ùYo²Vo LôXõlTo
ùLôiÓ A[ûY úNô§dLÜm

• hûWvùLôVo ùLôiÓ RhûPj
RuûUûVÙm Utßm ùNeúLôQj
RuûUûVÙm úNô§dLÜm

• YûWTPj§uT¥, A[ÜLû[ ùYo²Vo
EVWUô² ùLôiÓ Uôod TiQÜm

• Nôh£d Ï±Lû[ Tgf TiQÜm (Fig 1)
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Fig 1 p Es[Õ úTôp ¥¬p UhPjûR
ûYdLÜm Utßm ARû] Wheelþu forceþdÏ
59°dÏj §Úl©, CPÕ×\jûR úSôd¡,
CúXNôL ¸rúSôd¡ drillþI swing TiQÜm.
(Figs 3 & 4)

Thumb Utßm ForefingerþdÏ CûP«p §Úl©,
drillþI rotate TiQÜm. (Fig 4)

£±V ®hPm (Diameter) EûPV drillþLÞdÏ CkR
turning movement úRûY«pûX.

Ï±l×:

ùTugf ûY£p UWjÕiÓPu
úNojÕ EúXôLj RLhûP (Metal sheet)

©¥jÕ, A[ÜdÏ RLh¥u L]jûR
(Sheet thickness)þI @ûTp ùNnVÜm.
(Fig 4)

§\u Y¬ûN (Skill sequence)

Drill úLôQjûR ¡ûWi¥e ùNnRp Utßm h¬p úL_ó ùLôiÓ
úLôQjûR úNô§jRp (Drill angle grinding and checking with drill gauge)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• KÚ Drill-u úLôQjûR ¡ûWi¥e ùNnRp Utßm Drill gauge ùLôiÓ úNô§jRp.

ùRôPof£VôLl TVuTÓjÕYÕm Utßm,
Utßm h¬pLû[ N¬Vt\ Øû\«p
TVuTÓjÕYÕm ARu áoûUVô]
RuûUûV CZdL úS¬Óm Utßm ùYhÓ
®°m×Lû[l TôrTÓj§ ®Óm.

TôZô] ApXÕ Øû] UÝe¡V ùYhÓ
®°m×Lû[ EûPV drillLû[ JÚ grinderþp
áoûUlTÓjR úYiÓm. (Must be sharpened)

NôûQf NdLWjûR (¡ûWi¥e ÅpþI),
loading  (TÞHt\m ) ,  glazing

(T[T[l×jRuûU ) ,  trueness Utßm
®¬NpLs (cracks) CYt±tLôLf úNô§dLÜm.
BúXôNû] ùT\ EeLs T«tßSûW
AÔLÜm. úRûYl ThPôp NdLWjûR dress

ùNnÕ Utßm true TiQÜm.

TôÕLôl×d Li LiQô¥Ls (goggles)

ùLôiÓ, ApXÕ Li TôÕLôdÏm LYNjûR
(Eye protecting shield). Tool rest dÏ AÚLôûU«p
RôrYôLd ùLôiÓ YkÕ EeLs LiLû[l
TôÕLôjÕd ùLôs[Üm Utßm
úRûYlThPôp åp ùWvhþI 2’ª.Á.
NdLWj§tÏ ùSÚdLUôL AÚLôûU«p
ùLôiÓ YW adjust ùNnVÜm.

¡ûWiPûW v®hf Bu ùNnVÜm. Drillþu
ú`edþI ùTÚ®WÛdÏm (thumb) Utßm
BsLôh¥ ®WÛdÏm (Fore finger) SÓ®p
CúXNôLl ©¥jÕ, Utù\ôÚ ûLVôp
Øû]dÏ (pointþdÏ) AÚ¡p Es[ TÏ§ûV
(PortionþI) ©¥dLÜm. (Fig 1)

G°RôLd ûLVôsYRtLôL, åp ùWvh (Tool

rest ÁÕ ‘X’ Gu\ CPj§p, Øû]dÏ AÚ¡p
CÚdÏm ûLûV CúXNôL Pivot TiQ
úYiÓm. (Fig 2)
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¸rúSôd¡ swing TiÔmúTôÕ, JÚ CúXNô]
Øuú]ôd¡V SLoûY  ùLôÓdLÜm. CqYôß
ùNnYÕ CûPùY°d úLôQm (Clearance angle)

EÚYôdL ERÜm.

h¬pûX swing ùNnÕ turn TiÔmúTôÕ,
AÓjR ùYhÓ ®°mûT grind ùNnÕ
®P®pûX GuTûR Eß§lTÓj§d
ùLôs[Üm.

h¬pûXd úLôQUôLj §Úl×Rp
FNXôhÓRp (Swinging) Utßm Øuú]ôd¡V
SLojRp CûY Aû]jÕm SuÏ
JÚe¡ûQdLlTh¥ÚdL úYiÓm. JÚ
ºWô] Cß§ (Finish) ùNnVlThP TWlûT
EÚYôdL, CûYL°u ®û[Ü JÚ ªÚÕYô]
SLoYôL ®[eL úYiÓm.

AÓjR ùYhÓ ®°mûT UßáoûU
ùNnYRtÏ CkRf ùNVpØû\ûVj §ÚmTÜm
ùNnVÜm. (Repeat TiQÜm.)

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.2.146

Lip angle-u N¬Vô] RuûU Utßm l ip

¿[eLÞdLôL, JÚ drill ùLôiÓ, CWiÓ
ùYhÓ ®°m×Lû[Ùm úNô§dLÜm.
(Figs 3 & 4)

TôoûY êXm Fig 5þp úLôQjûR úNô§dLÜm.
CkRd úLôQUô]Õ 8°dÏm 12°dÏm SÓ®p
CÚdL úYiÓm.

N¬Vô] NUúLôQm  Utßm N¬Vô] lip ¿[m
CYt±p ¿eLs §Úl§ AûPÙmúTôÕ, JÚ
scarp EúXôLj§p JÚ Õû[ûV Drill

TiQÜm. Õû[«Óm Øu]o N¬Vô] drill

SpeedþI (rpm) Eß§ ùNnÕ ùLôs[Üm. Cutting

fluid ETúVô¡dLÜm.

Õû[«Óm úTôÕ Õû[«u conditions þI N¬
TôodLÜm. h¬p A§o¡\Rô? (Did the drill

chatter?) chattering ¨Lrk§ÚkRôp
A§LlT¥Vô] lip clearanceþBp AÕ EÚYô¡
CÚdLXôm. Õû[Vô]Õ 0.12 to 0.25ªÁþI®P
A§L A[Ü ùT¬RôL CÚkRôp, AlúTôÕ
lip ¿[m ºWt\RôL (Uneven BL) Es[Rô
GuTRtLôLÜm ApXÕ lip úLôQm uneven BL
Es[Rô GuTRtLôLÜm úNô§dLÜm.
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£_õ & Gm (CG & M) T«t£ 2.2.147

@©hPo (Fitter) - úL_óLs (Gauges)

Straight Utßm úLôQUô] TWl×Lû[ Eh×\UôL @ûTp ùNnRp Utßm
ùTôÚjÕRp(Fit TiÔRp) (File and fit straight and angular surfaces internally)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• úSWôL ûYjÕ (keeping straight) A[ÜL°uT¥, TôLm 1 & 2þI @ûTp ùNnÕ Cß§

(Finish) ùNnRp
• úLôQjûR 10 minutes toleranceþdÏ @ûTp ùNnRp Utßm angle face tolerance of ±±±±±0.02 ª.Á.
CÚdÏUôß @ûTp ùNnRp

• Õû[«ÓRp Utßm @ûTp ùNnRp êXm Eh×\ EúXôLjûR ALtßRp
• JÚ sliding fit EPu TôLm 1 & 2þûY AùNm©° TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

TôLm 1 (Part 1)

• LfNô EúXôLjûR ARu A[ÜdLôL
úNô§dLÜm.

• A[ÜdÏ @ûTp ùNnÕ RhûPjRuûU
Utßm squarenessþIf úNô§dLÜm.

ETúVô¡jÕm Utßm Õû[«ÓYRu
êXØm úRûYVt\ Eh×\ EúXôLjûR
ALt\Üm.

• ØdúLôQ @ûTpLu êXm úLôQ
®°m×Lû[ (angular edgeþI ) @©²x
TiQÜm.

• Safe edge fileþùLôiÓ úSWô] ®°m×Lû[
(Straight edgesþI) Finish TiQÜm.

13.57mm14.4328

14.43mm
1.1732

25
x

x

25
1.1732

x

25

adj

opp
Tan60









• TôLm ‘2’ EPu ùTôÚjÕYRtÏ TôLm ‘1’ I
@©²x TiQÜm

• JÚ Slidingþ«p TôLm ‘1’ Utßm TôLm ‘2’ u
úSo Utßm úLôQlTWl×Lû[l
ùTôÚjRÜm

• A¬Uô]jûR/ÕÚûYj RÓdL GiùQ«u
ùUpXõVTPXm RP®, U§lÀÓ
ùNnYRtLôL ARû]l TôÕLôdLÜm.

TôLm 2 (Part 2)

• LfNô EúXôLjûR ARu A[ÜLÞdLôLf
úNô§dLÜm.

• A[ÜdÏ @ûTp ùNnÕ, RhûPjRuûU
Utßm ùNeúLôQjRuûUûV
úNô§dLÜm.

• ùYo²Vo EVWUô² Utßm ùYo²Vo
ùTYp lúWôhWôdPo ETúVô¡jÕ
T¦lùTôÚs ÁÕ Aû]jÕ A[ÜLs
Utßm úLôQjûR Uôod TiQÜm.

• Uôod TiQlThP úLôÓL°p (linesþp)

Tgf TiQÜm.

• TôLjûR 28 x 25 x 40  ª.Á. BLÜm
úLôQjûR 60° BLÜm @ûTp ùNnÕ
@©²x ùNnVÜm.
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• ùYo²Vo EVWUô² Utßm ùYo²Vo
ùTYp lúWôhWôdPo ETúVô¡jÕ, T¦l
ùTôÚ°p Aû]jÕ A[ÜLû[Ùm
Utßm úLôQjûRÙm Uôod TiQÜm.

• Uôod TiQlThP úLôÓL°p Tgf
TiQÜm.

• Aû]jÕ KWeL°Ûm φ3 ª.Á. relief holes

Õû[«PÜm.

• Square Utßm ØdúLôQ @ûTpLûW
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£_õ & Gm (CG & M) T«t£ 2.2.148

@©hPo (Fitter) - úL_óLs (Gauges)

ùYqúYß CÚm×fNjÕs[ EúXôLeLû[ (Ferrous metalsþI), vTôod
T¬úNôRû] (Spark test) êXm AûPVô[m LôÔRp (Identify different ferrous
metals by spark test)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• åp ùWvhþp / tool restþp) EúXôLeLû[j RôeÏRp (support TiÔRp)

• NôQf NdLW ØLl©p EúXôLeLû[ grind ùNnRp

• ùYqúYß CÚm×fNjÕs[ EúXôLeLû[ spark test êXm AûPVô[m LôÔRp.

úYûX«u Y¬ûN (Job Sequence)

• Nôû] ùNnYRtLôL (¡ûWi¥e/grinding)

ùNnYRtLôL ¡ûWi¥e ùUμû]j
RVôo ùNnVÜm.

• EúXôLeLû[ åp ùWvh (tool rest)/work rest

ÁÕ RôeLÜm.

• NdLWj§u ØLl©u ÁÕ (face of the wheel

ÁÕ) EúXôLjûRd ùLôiÓ CúXNô]
AÝjRm ùLôÓdLÜm.

• EúXôLeLû[f NdLW ØLl©p grind

TiQÜm.

• spark ¿[m Utßm ¨\jRôp EúXôLjûR
AûPVô[m LôQÜm.

¡ûWi¥e wheelþu ØLl©u (faceþu)

ÁÕ UhÓúU, EúXôLjûR ¡ûWih
(grind) TiQÜm.
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§\u Y¬ûN (Skill sequence)

vTôod T¬úNôRû] (Spark test)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• ¡ûWi¥e ùNnRp êXm ùYqúYß EúXôLeLû[ spark T¬úNôRû]«u êXm
AûPVô[m LôÔRp

• ¡ûWi¥e ùUμuL°p ¡ûWi¥e ùNVpØû\ûV úUtùLôsÞRp (perform

TiÔRp) .
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• ¸rdLiP ùYqúYß EúXôLeLû[f
NôûQ ùNnÕ, Figs 1 & 2þp Lôh¥VT¥
¾lùTô±Lû[ (sparksþI) AûPVô[m
LôQÜm.

ùYqúYß EúXôLeLs

• Ïû\ L¬ G@Ï (úXô LôoTu v¼p) (Low,

carbon steel)

• Á¥Vm LôoTu v¼p (Medium Carbon steel)

• EVo L¬ G@Ï (ûa LôoTu v¼p) (High

carbon steel )

•  ûa vÀÓ v¼p( High speed steel

• vùP«uùXv v¼p ( Stainless steel)

CÚm×f NjÕs[ (@ùToWv) EúXôLeL°u
ùTôÕYô] YûLlTôÓLû[j ¾oUô²dÏm
JÚ Øû\ CÕYôÏm. CÕ ùTôÕYôL,
YZdLUôL scrap()þBL CÚdÏm JÚ EúXôL
PieceþI GÓjÕ, ùY° EªZlTÓm ¾l
ùTô±Lû[ observe TiÔYRtLôLf NôûQd
NdLWj§p grinding wheelþp AÝjÕYÕ BÏm.
CkRj ¾lùTô±Lû[ JÚ chartþEPu
Jl©PXôm ApXÕ JÚ ùR¬kR T¬úNôRû]
Uô§¬ÙPu Jl©hÓ ARu YûLûVj
¾oUô²dLXôm. CkR spark ùPv¥e B]Õ,
CÚm×f NjÕs[ (@ùToWv) EúXôLeLû[
YûL ©¬dLÜm TVuTÓjRXôm. C§p YÚm
spark JúW Uô§¬VôL CÚd¡\Rô ApXÕ úYß
Uô§¬VôL CÚd¡\Rô GuTûRd LY²jÕ
Ju±p CÚkÕ Utù\ôu±u úYßTôhûPl
©¬jÕ sort out ùNnVXôm.

Spark testing B]Õ ®ûWYôLf ùNnYRtÏ
YN§Vô]Õ, G°Rô]Õ Utßm ùNXÜ A§Lm
CpXôRÕ (inexpensive) Gu\ LôWQeL°]ôp
CÕ úUtùLôs[lTÓ¡\Õ. úUÛm
T¬úNôRû] Uô§¬LÞdùL] R²VôL
GûRÙm RVô¬dL úYi¥V§pûX, ªLl
ùTÚmTôÛm JÚ L¯Üj ÕiûPúV (Scrap)

B]ûRúVl TVuTÓj§d ùLôs[Xôm. CkR
spark testingþu ©WRô]d Ïû\TôÓ Gu]
ùY²p JÚ EúXôLjûR ªL Eß§VôL
CÕRôu G] AûPVô[m LôQ Ø¥VôÕ.
Positive identification úYiÓùU²p CWNôV]
TÏlTônÜ (chemical analysts) ùNnV úYiÓm.
Spark comparision Øû\Vô]Õ, úUÛm

T¬úNô§dLlTÓm ùTôÚû[d Ïû\kRThNm
£±R[YôYÕ úNRlTÓj§ ®Óm. (Fig 1)

Spark testing B]Õ, ªLl ùTÚmTôÛm tool rooms,
ùUμu `ôlv ùYlTlTRÉÓ ùNnÙm
T¦Uû]Ls (heat treating shops) Utßm foundries

ØRXõV CPeL°p TVuTÓjRlTÓ¡\Õ.

ùNnØû\ (Process)

YZdLUôL JÚ ùTgf ¡ûWiPo B]Õ,
Sparks EÚYôdLl TVuTÓjRlTÓ¡\Õ.
B]ôp, £X úSWeL°p CÕ YN§VôL
CÚlT§pûX, G]úY JÚ portable grinder

© NIMI 

NOT TO BE REPUBLISHED



95£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.2.148

TVuTÓjRlTÓ¡\Õ. GkRùYôÚ ¨LrûY
GÓjÕd ùLôiPôÛm, CWi¥ÛúU, grinding

wheel B]Õ úTôÕUô] surface velocityþI
Ïû\kRThNm 23m/s [4500surface feet per minute

(sfm)]  B]ôp 38 Utßm 58 m/s(7500-11500 sgm)

CRtÏs CÚdL úYiÓm. NôûQfNdLWm
(wheel) B]Õ coarse Utßm hard (L¥]m) BL
CÚdL úYiÓm. G]úY, AÛª²Vm
Bdû^Ó ApXÕ carborundum Bp B]Õ
ùTÚmTôÛm DÓTÓjRlTÓ¡\Õ.
T¬úNô§dÏm TÏ§ B]Õ, observeþu
LiL°às úSW¥VôLd LiûQ áNf
ùNnÙm ©WLôNUô] J°/ùY°fNm YÚm
CPUôL CÚdLd áPôÕ. úUÛm, ¡ûWi¥e
wheel Utßm Ñtßl×\l TWl×/TÏ§ dark BL
CÚdL úYiÓm. AlT¥«ÚkRôp sparkþI
ùR°YôL EtßúSôdL CVÛm ClúTôÕ
T¬úNôRû] Uô§¬ B]Õ, vTôod EÚYôÏm
YûL«p ¡ûWi¥e wheelþp CúXNôLj
ùRôÓUôß ùNnVlTP úYiÓm.

¾lùTô±«u Ød¡VUô] ÏQô§NVeLs
¨\m (colour), TÚUu/A[Ü (volume), Sparkþu
CVp× Utßm ¿[m. C§p LY²dLlTP
úYi¥VÕ Gu]ùY²p ¿[m B]Õ,

¡ûWi¥e wheelþdÏd ùLôÓdLlTÓm
pressureþI Nôok§Úd¡\Õ. G]úY CÕ JÚ
úUôNUô] Jl©Óm ùNVp Hù]²p
Uô§¬LÞdÏd ùLôÓdLlTÓm AÝjRm JúW
A[YôL CÚlT§pûX. úUÛm wheelþI
A¥dL¥ dress ùNnÕ, metallic build upþI ALt\
úYi¥VÕ AY£VUô¡\Õ. (Fig 2)
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@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

ÏZônLû[ Flaring ùNnRp Utßm ÏZôn CûQl×Ls (Flaring of pipes and
pipe joints)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• KÚ ûTl LhPo (Pipe cutter) ETúVô¡jÕ, JÚ G.I. PipeþI ùYhÓRp
• JÚ Pipe reamer ETúVô¡jÕ ©£ßLû[ ALtßRp
• Pipeþend I flare TiÔRp
• flare @©h¥e EPu Flare nutþI CûQjRp Utßm ARû]l T¬úNô§jRp.

úRûYVô]ûYLs (Requirements)

LÚ®Ls/NôR]eLs (Tools/Equipment)

• Yoke EPu Flaring block

• Ah_vP©s ùWgf - 200 ª.Á.
• YôpÜ key 6 ª.Á. (£XõiPo YôpÜ -

opener)

• APôlPÚPu úNokR pressure gauge

• RhûPVô] AWm (ªÚÕYô]Õ) (flat file

smooth) 200 ª.Á.
• £XõiPo with pressure

ùTôÚhLs (Materials)

• G.I. ûTl
• ÏZôndÏl ùTôÚjRUô] Flare nut
• Thread seal tape
• LXd¡ÙPu á¥V úNôl LûWNp

(soap solution with stirrer)

• £±R[Ü GiùQn (oil)
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úYûX«u Y¬ûN (Job Sequence)

• ùTôÚhL°u A[Ü Utßm ARu
¨ûXûUûV úNô§dLÜm.

• ûTl©u Øû]ûV @ûTp ùNnÕ AÕ
ûTl AfÑdÏ /axisþdÏ exactly perpendicular

BL ÏZô«u Øû] (end) CÚd¡\Rô
GuTûR úNô§dLÜm

• ÏZô«u Eh×\ Utßm ùY°l×\
®°mûT CúXNôL ©£ß ¿dLm ùNnVÜm

• JÚ flaring blockþI ̈ ßÜm Øu]RôL ÏZôûV
(pipeþI) ØÝûUVôL ÑjRm ùNnVÜm

• Floaring block selected holeþu Es (Õû[«às)

ÏZôûV ÖûZjÕ fix TiQÜm

ÏZô«u Øû]ûV flare TiQj
ÕYeÏm ØuTôL pipe flaring toolþI
examine TiQÜm.

• Flaring blockþu JqùYôÚ Øû]«Ûm
nutsþIf N¬ YW CßdLÜm (tight TiQÜm)

• Flaring block þu úUtTÏ§dÏ úUúX
Ïû\kRThNm (3.3 ªÁ A[®p ÏZôn
Øû]ûV ¨ûXlTÓjRÜm.

CkRj çWm/EVWm B]Õ ÏZôn
®hPjûR (pipe diameterþI) ’3’ Bp
YÏlTRu  êXm LQd¡PlTÓ¡\Õ.
CkR ¨Lr®p 12 ª.ÁþI 3þBp
YÏjÕ = 4.0 ª.Á. ¡ûPd¡\Õ.

• YokeþI (Flaring toolþI) flaring blockþp ûYdLÜm.

Flaring TiÔm Øu]RôL flaring

nut-I ÖûZdLÜm. (Insert TiQÜm)

• ConeþI GiùQn ChÓ ÏZô«u
Øû]«p ùUÕYôL screw TiQÜm.

• ÏZô«u Øû]Vô]Õ JÚ flareþBL
EÚYôÏm.

vÏìdLû[  A§LUôL
CßdLô¾oLs (Do Not over tighten the

screws)

• vÏì®û] LZt± (unscrew ùNnÕ), Blockþp
CÚkÕ flared pipeþI ALt\Üm.

• ®¬NpLs (cracks) HúRàm CÚd¡\Rô
Guß flare Øû]«p úNô§dLÜm.

ConeþI ªL ®ûWYôL ̧ rúSôd¡ screw

TiÔmúTôÕ flareþp ®¬Np
HtTÓ¡\Õ. (Flare is cracked)

• Flaring  B]Õ N¬Vô] A[®p CÚd¡\Õ
GuTûR Eß§ ùNnÕ ùLôs[Üm. FlareþI
@©h TiÔmúTôÕ, HúRàm ®¬Np
(Crack) CÚkRôúXô ApXÕ too looseþBL
CÚkRôúXô, FlareþI ùYh¥ ALt± ®hÓ,
flare nutþdÏf N¬Vô] A[®p flare AûUÙm
YûW úUúX ùNôu] A±ÜûWL°u T¥
ÁiÓm ÕYeLÜm. (start again).

§\u Y¬ûN (Skill sequence)

Flare jointsþI EÚYôd¡, Flare fittingsþEPu AYtû\ T¬úNô§jRp (Make flare
joints and test them with flare fittings)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• end PipeþI flare TiÔRp
• flare fitting EPu Flare nutþI CûQjRp (joinþùNnÕ) Utßm ARû] T¬úNô§jRp.

@lú[¬e (Flaring)

Brake line pipes/ G¬ùTôÚs ÏZôn (fuel pipe) lines/

Air conditioner ûTl ûXuLs Aû]jÕm £X
úSWeL°p JÚ f lared CûQl×
EÚYôdÏYRu êXm @©h¥eÏLÞPu
CûQdLlTÓ¡u\].

ÏZô«u Øû] B]Õ JÚ cone EÚYôÏm
YûL«p opened out BdLlTÓ¡u\Õ. (Fig 1)

GlúTôÕúU flaring TiÔm Øu]RôL
vùT`p flare nutþId ÏZôn ùY° ®hPj§p
ùNôÚ¡ ûYdLÜm.

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.149

© NIMI 

NOT TO BE REPUBLISHED



98

ûTl @lú[¬e åpþI T¬úNôRû] ùNnVÜm.
AÕ GlT¥f ùNVXôtß¡\Õ GuTRû] JÚ
ûTl©u Øû]ûV flare TiQj ÕYeÏm
Øu]RôLúY, ¿eLs SuÏ ×¬kÕ
ùLôiÓsÇoLs GuTRû] Eß§ ùNnÕ
ùLôs[Üm.

Flaring TiÔm Øu]RôL ÏZô«u
Øû]Vô]Õ ØWhÓ ®°m×Lû[d
ùLôi¥ÚdL®pûX GuTRû] Eß§ ùNnÕ
ùLôs[Üm.

Toolþp (LÚ®«p) ÏZôûV ûYdLÜm. (Fig 2)

¸rLiPYtû\ Eß§lTÓj§d ùLôsÞeLs.

a ÏZôn ÁÕ flare nutþI ûYjRp

b ÏZôûV Fit TiQ flaringþp N¬Vô]
A[ÜûPV Õû[ûVj úRokùRÓjRp.
(ùYqúYß A[ÜûPV ÏZônLû[ ©h
TiQ úYi¥, C§p ‘5’ Õû[Ls
CÚd¡u\].

CkRd ÏZôn B]Õ 1/4 inch (6 ª.Á.) ®hPm
EûPVRôL CÚkRôp, AkRd ÏZôûV, ARu
Øû]Vô]Õ, flaring blockþu  (Fig 3) úUt
TÏ§ûV ®P  ‘2’ªÁ úUúX BL CÚdÏmT¥
ûYdL úYiÓm. (CkR CûPùY°/çWm
B]Õ ÏZôn ®hPjûR ‘3’Bp YÏlTRu
êXm ¡ûPd¡\Õ. CkR ¨Lr®p 6 ªÁþI
‘3’Bp YÏlTRôp = ‘2’ ª.Á. YÚ¡\Õ.)

Floring blockþu JqùYôÚ Øû]«Ûm (at each

end) þnutsI ûPh TiQÜm. (TPjûRl
TôodLÜm)

Flaring block EPu YokeþI @©h TiQÜm.
(Fig 3)

Cone þI GiùQn ChÓ, pipeþu endþu Es
ùUÕYôL screw TiQÜm.

ÏZô«u Øû] (pipeþu end) B]Õ
JÚ flareþBL EÚYôÏm. (Fig 4)

FlaringþId LZt± ALt\Üm. (Unscrew & remove)

Blockþp CÚkÕ flare TiQlThP pipeþI
ALt\Üm.

FlareþI T¬úNôRû] ùNnVÜm. AÕ ®¬NûXd
(Crack) ùLôi¥ÚkRôp, Cone B]Õ ªL
®ûWYôL ̧ rúSôd¡ screw TiQlThPRôp
HtThPRôÏm ®Óm.

Flareþ B]Õ N¬Vô] A[®p CÚd¡\Õ
GuTûR Eß§ ùNnÕ ùLôs[Üm. CÕ flare

nutþu EsTdLj§p just fitþBL úYiÓm. AÕ
ªLÜm A§L looseþBL/ R[oYôLj ùR¬kRôp,
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BlNoúY`u AhPYûQ 1 (Observation table 1)

Y¬ûN §\uLs Ï±l×Ls
Gi (skills) (Remarks)

1 lú[¬eþI úNô§jRp ®¬Np B¡ Es[Õ/ºWôL CpûX/
ªLf£±VÕ/ ªLÜm ¿[m/N¬ (correct)

2 ùNnVlThP ØVt£L°u Juß/CWiÓ/êuß
Gi¦dûL (No. of attempts)

Ï±l× (Note) : G.I. Pipe-u TpúYß A[ÜLÞdÏ ùNVpT¥Lû[ §ÚmTÜm
ùNnVÜm. (repeat)

@lú[o @©h¥eLÞPu CûQjRp
(Joining with flare fittings)

UûW (thread) ÁÕ thread seal tape-I CPÜm.

Flare nutþI push back ùNnÕ, @©h¥e úUp
flareþB] ûTlþI ûYjÕ, ©u]o
Ah_vP©u ùWgf ApXÕ ùTôÚjRUô]
double end spanner ETúVô¡jÕ flarenutþI tight

TiQÜm.

ÏZô«u JÚ Øû]ûV £XõiPo EPu flare

nut ùLôiÓ CßdLÜm. (Fig 5)

JÚ lW`o úL_ó tubeþu AÓjR Øû]«p, flare

nut ùLôiÓ connect TiQÜm.

Tight TiÔm úTôÕ A§L AÝjRm
ùLôÓdLd áPôÕ Hù]²p
AfùNVp flareþI TôrTÓj§ ®Óm.

ÏZôÙPu CûQl©p AÕ R[oYôL
(looseþBL ) CpûX GuTûRÙm
Eß§lTÓj§d ùLôs[Üm.

flareþI ùYh¥®hÓ, flare nutþdÏ flareþ B]Õ
N¬Vô] A[ûYl ùTßm YûW
A±ÜßjRXõuT¥, ÁiÓm ùRôPeLÜm.

A±ÜßjRXõuT¥, ‘2’ ª.Á.dÏl T§p ‘3’ ª.ÁþI
ETúVô¡dLÜm.

Flare nutþdÏ flare B]Õ, ªLÜm looseþBL
CpXôUÛm, ªLÜm tightþBL CpXôUÛm,
N¬Vô] A[YôL CÚdÏmYûW, Repeat

TiQÜm.
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BlNoúY`u AhPYûQ 2 (Observation table 2)

Y¬ûN §\uLs Ï±l×Ls
Gi (skills) (Remarks)

1 N¬Vô] @©h¥eÏLû[ N¬Vô]Õ/N¬Vô]RpX
úRokùRÓjRp

2 CûQdÏm Øû\ ªL Suß /Suß/ÑUôo

3 GÓjÕd ùLôs[lThP úSWm Ïû\Ü/ªLd Ïû\Ü/A§Lm

ÏZôûV Eß§VôL CûQjR ©\Ï, YôpÜ  key

ApXÕ ratchet ER®ÙPu £XõiPo
YôpûYj §\dLÜm.

©W`o B]Õ ©W`o úL_õp ùR¬Ùm.
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BlNoúY`u AhPYûQ 3 (Observation table 3)

Y¬ûN §\uLs Ï±l×Ls
Gi (skills) (Remarks)

1 LÚ®Lû[j úRokùRÓjRp ªL Suß/Suß/NWôN¬

2 L£ÜLû[ LiÓ©¥jÕ arrest ùNnRp ªL Suß/Suß/NWôN¬

§\u Y¬ûN (Skill sequence)

Pipe flaring & ùYhÓm LÚ®Lû[d ûLVôÞRp  (Handling of pipe flaring & cutting
tools)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ (pipe cutter) ETúVô¡jÕ G.I. Pipe-I ùYhÓRp.

úRûYlTÓm ÏZôn ¿[jûR A[kÕ
chalkþBp Uôod TiQÜm.

ÏZôûV ûTl ûY³p ûYjÕ, ARû] tight

TiQÜm. (Fig 1)

ûTl LhPoþI (pipe cutter) G.1.pipe ÁÕ (scribe

TiQlThP úLôh¥u ÁÕ) ùTôÚj§, cutting

wheelþB]Õ ÏZôûVj ùRôÓm YûL«p jacking

screwþûY tight TiQÜm. (Fig 2)

úUtTÏ§«p Uôod¡e B]Õ
ùR¬Ùm YûL«p serrations-dÏ
(¡[ôm©p Es[ Cßd¡ ©¥dÏm
Y¬Ls ) pipe B]Õ ¡ûP
UhPUôLÜm (horizontal-BLÜm )

Utßm CûQVôLÜm CÚd¡\Õ
GuTûR Eß§ ùNnÕ ùLôs[Üm.

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.149

©u]o £XõiPo YôpûY êPÜm. ùT¬V
L£ÜLs NlRm GÝl×m ARtÏ nutþI tight

TiÔYÕ AY£Vm.

AeÏ L£Ü HÕªpXô®hPôp, ©W`o
úL_õp CÚdÏm ©W`o ̈ ûXVôL AlT¥úV
CÚdÏm.

AÕ Ïû\kRôp, CûQl×Lû[ úNôl
LûWNp ÖûW ùLôiÓ úNô§dLÜm. L£Ü
Ïªr BLj úRôußm, AlúTôÕ
CûQl×Lû[ ûPh TiQÜm. AÕ
¨ûXVôL ¨u\ôp, AlúTôÕ AeÏ
L£®pûX G]l ùTôÚs.

PipeþtÏ 90°«p scribed line ÁÕ ªLd Lf£RUôL
cutting wheel B]Õ AUoYûR Eß§ ùNnV,
Juß ApXÕ CWiÓ Ñtß (turns) Ñt\Üm.
(rotate TiQÜm. (Fig 3)
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ÏZôûVf Ñt± pipe cutterþI rotate TiQÜm.
(Fig 4)

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.149

Cutting wheel úUp AÝjRm ùLôÓdL (to apply

pressure CWiÓ ApXÕ êuß ÑtßdÏl
©\Ï jacking screwþûY TVuTÓjRÜm. (Fig 5)

ÏZôûVf Ñt± (around the pipe) ûTl LhPûWf
Ñt±d ùLôiúP CÚdLÜm. (keep rotation)

ÏZôn B]Õ ØÝûUVôL ùYhPlTÓm YûW
CûR ÑZt£ûV (cycle) §ÚmTj §ÚmTf ùNnÕ
cutterþdÏ AÝjRjûR A§L¬dLÜm.
(Fig 6)

ÏZô«u ùRôeÏm Øû] (free end) ¸úZ
®ÝkÕ ®PôRYôß EeLs CPÕ ûLVôp
pipeþIj Rôe¡d ùLôs[Üm. (Fig 7)

ÏZô«u ùYhPlThP TÏ§, (Fig 8)

LôhPlThÓs[ûRl úTôp
úRôt\U°dÏm.

JÚ ûTl ÃUo ETúVô¡jÕ ©£ßLû[
ALt\Üm. (Fig 9)

ÏZôn Øû]Ls (pipe ends) ùNeúLôQUôL
(square) CÚd¡\Rô G] úNô§dLÜm.
(Fig 10)

ÏZô«u Eh×\ ®°mûT Li¥lTôL
CúXNôL (slightly) ©£ß ¿dLm ùNnV
úYiÓm. (Fig 11)

ÏZô«u ùY°l×\ ®°mûT Li¥lTôL
CúXNôLl ©£ß ¿dLm ùNnV úYiÓm.
(Fig 12)
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CkR ®°mûT referenceþBLd ùLôiÓ,
Yû[lTRtLôL (for bending) ûTl B]Õ Uôod
TiQlTÓ¡\Õ. (Fig 13)

ÏZôûV N¬YW Yû[lTRtLôL, GlúTôÕúU,
pipe bending fixtureþI ETúVô¡dLÜm. (Fig 14)

ùUμ²p install TiÔm Øu]RôL pipe-I
ØÝûUVôL ÑjRm ùNnVÜm.

JÚ flare fittingþtLôL ÏZôn Øû]ûV RVôo
ùNnRp

Block Utßm punch tool ùLôiÓ Flaring

TiÔRp. (Fig 15)

Yû[lTRtLôL ©£ß ¿dLm ùNnVlThP
ÏZôn úRokùRÓdLlTP úYiÓm.

Flaring unitþp ÏZôn Øû] ©¥dLlTÓ¡\Õ.
ûTl×dÏl ùTôÚjRUô] RÏkR A[ÜûPV
flaring unitþIj úRokùRÓdLÜm.

Flaring TiÔm Øu]o sleeveþEm capnutþEm
AùNm©s TiQlTP úYiÓm. (Fig 16)

Flaring unitB]Õ JÚ ùTgf ûY³p ûTl
EPu ©¥dLlTÓ¡\Õ. (Fig 17)

Flaring TiÔYRtÏ ÏZô«u N¬Vô] ¿[m
¿h¥dùLôiÓ CÚdL úYiÓm (should be

projecting). ûTl ®°m×Ls TWl×Pu,
in lineþBL CÚdL úYiÓm. (Fig 18)

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.149

© NIMI 

NOT TO BE REPUBLISHED



103

Flaring punchþI ETúVô¡jÕ, ÏZôn Øû]ûV
(pipe end) flare TiQÜm.

JÚ compression YûL Flaring toolþI
ETúVô¡jÕmáP FlaringþI ùNnVXôm.
(Fig 19)

JÚ @lú[o @©h¥eþI ̈ ßÜRp (Installing)

Flared tubeþIf ÑjRm ùNnÕ, sleeve Utßm
capnutþI Flare ÁÕ ¨ûXlTÓjRÜm. (position

TiQÜm)

Flare angle B]Õ sleeve angleþdÏl ùTôÚjRUôL
Es[Rô GuTûR úNô§dLÜm. (Fig 20)

FlareþI connectorþend- u úUp ûYdLÜm.
úLôQm (angle) JúW Uô§¬VôL CÚlTûR
Eß§ TÓj§d ùLôs[Üm. (Fig 21)

ûL«]ôp connector thread úUp capnutþI screw

TiQÜm. (Fig 22)

CûQl©às ûTl ÑZXôUp CÚdÏmYûW
JÚ ùTôÚjRUô] vúT]o ETúVô¡jÕ
capnutþI tighten TiQÜm. (Fig 23)
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£_õ & Gm (CG & M) T«t£ 2.3.150

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

ÏZôn ¿[j§tÏ, ùYhÓRp Utßm UûW«ÓRp (Cutting and threading of pipe
length)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• mark ùNnÕ Utßm pipe cutter ETúVô¡jÕ ¿[j§tÏ pipeþI ùYhÓRp (cut TiÔRp)

• mark ùNnÕ Utßm úad^ô ETúVô¡jÕ ¿[j§tÏ pipe-I ùYhÓRp.
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úYûX«u Y¬ûN (Job Sequence)

• G.I. Pipe ÁÕ Pipe cutter þI ùTôÚjRÜm

• ûTl LhPo (Pipe cutter) ETúVô¡jÕ,
úRûYVô] ¿[j§tÏ G.1.pipeþI ùYhPÜm

• ûTl ÃUo ETúVô¡jÕ ©£ßLû[
ALt\Üm

• hûWvùLôVo ùLôiÓ pipe endþI ARu
SquarenessþdLôLf úNô§dLÜm.

• ûTl ûY³p CßdLUôL (tightly), G.I. PipeþI
©¥dLÜm. (Hold TiQÜm)

• YûWTPj§uT¥ úRûYVô] ¿[m Uôod
TiQÜm

• Pipe viceþp ûTlûTl ùTôÚj§ AÕ
ÑZpYûR RÓlTRtLôL ARû] tight

TiQÜm

§\u Y¬ûN (Skill sequence)

Die stocks ETúVô¡jÕ G.I. ÏZônL°p UûW«ÓRp (Threading G.I.pipes using
die stocks)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• Die stock ETúVô¡jÕ G.I. Pipe úUp UûWLs ùYhÓRp.

JÚ set dies- Lû[Ùm Utßm ratchet  YûL die

stockþIÙm úRokùRÓdLÜm. (Figs 1 & 2)

Ah_vhùUuh ÄYûW (A) open ùNnVÜm.

Zero setting mark ‘O’þûY die stock EPu coincide

ùNnÕ, Dieþ«Ûm Die stockþm Øû\úV CÚdÏm
GiLÞdÏ HtT SôuÏ diesþIÙm ÖûZdLÜm.

Dies B]ûYf N¬Vô] positionþp AUoYûR
Eß§lTÓj§d ùLôs[Üm.

Die- u úUp ®°m©u úUp CÚdÏm
Gi (number) B]Õ, AÕ ùNÚLlTP
úYi¥V s lo t þu GiÔPu
correspond BYûR Eß§ ùNnVÜm.

JÚ pipe viceþp ûTlûT ùTôÚj§, AÕ
ÑZXôUp RÓdL ARû] tight TiQÜm.
(Fig 3)

ÏZô«u ùY°úV ¿h¥d
ùLôi¥ÚdÏm TÏ§Vô]Õ,
(Projection of the pipe- B]Õ), ûY³p
CÚkÕ, 150-250ª.Á.dÏs CÚd¡\Õ
GuTûR Eß§ ùNnÕ ùLôs[Üm.
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Self centeringþpipe guide -I open  ùNnÕ, stockþI
ÏZô«u Øû] ÁÕ slide TiQÜm.

N¬Vô] slidingþtLôL pipe guideþI Ah_vh
ùNnÕ ©h ùNnÕ ARtÏ¬V ¨ûX«p lock

TiQÜm.) (Fig 4)

ØRp UûW (first thread) ùYhPlThP ©\Ï,
ûTl©p EVÜl ùTôÚs (lubricant) CPÜm.

ûLl©¥ûV clockwiseþp ùRôPokÕ rotate

ùNnÕ, ûTl©u UûWVu ¿[jûRf
úNô§dLÜm.

Socket ApXÕ coupling-u Es, Tô§
çWm ùTôÚkÕYRtÏl (to fit half way)

úTôÕUô] ¿[j§tÏ UûW (thread)

CÚlTûR Eß§ ùNnVÜm.

Die Stock Utßm Dieþm (stick) Jh¥dùLôiPôp,
©£ßLû[ EûPjÕ ®P (to break), stock-I
anticlockwise-p §ÚlTÜm.

Ratchet knob-I reverse ùNnÕ, ûLl©¥ûV
G°Rôd¡, StockþEm Utßm DieþEm pipe-I
®hÓ ùY°úV YÚm YûW stock-I anticlockwise-

p §ÚlTÜm.

JÚ wire brush ùLôiÓ UûWûV ÑjRm
ùNnVÜm.

stockþu endþI Rôi¥, ARtÏ AlTôp, ÑUôo
Juß ApXÕ CWiÓ UûWûV ûTl ¿h¥d
ùLôi¥ÚdÏm  YûW UûW form TiQÜm.

Quick release ÄYûW CVdÏYRu êXm, stock

Utßm DiesþI ALt± ®hÓ, JÚ wire brush

ùLôiÓ UûWûVf ÑjRm ùNnVÜm.

JÚ standard fitting ùLôiÓ UûW EÚYôdLjûR
úNô§dLÜm.

UûW A§L tight BL (CßdLUôL) CÚkRôp,
DiesþI adjust ùNnYRu êXm operationþI
§ÚmTf ùNnVÜm. (repeat TiQÜm)

UûW«PlTP úYi¥V TôLj§p JÚ ùYhÓ
EVùYiùQn (cutting lubricant) ®PÜm.

G.I. Pipe Lû[ UûW«Óm úTôÕ lard

oil ApXÕ mineral lard oil TVu
TÓjRÜm.

StockþtÏ £±R[Ü AÝjRm ùLôÓjÕ,
ûLl©¥ûV ÏZôn AfÑdÏ (pipe axisþdÏ)

ùNeúLôQUôL CÚdÏUôß (at right angle)

ûYdLÜm.

ûTl©u Es dies ùYhÓm úTôÕ
RsÞYûR ¨ßj§ ®hÓ, ûLl©¥ûV
úUÛm ¸ÝUôL AûNlTRu êXm
ÑZt£ûVj ùRôPWÜm.
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£_õ & Gm (CG & M) T«t£ 2.3.151

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

ÏZôn úYûXL°p TVuTÓjRlTÓm ¨XYWeLû[ LûPl©¥jÕ
YûWTPj§uT¥ ÏZônLû[l ùTôÚjÕRp (Fitting of pipes as per sketch
observing conditions used for pipe work)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûWTPj§uT¥ @©h¥eÏLÞPu G.I.Pipe-I fix TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

• ùNVpØû\Lû[d LûP©¥jÕ, ûTl
ùWgf ETúVô¡jÕ, Pipe ‘5’--þI Tee ‘2’ EPu
fit TiQÜm.

• ùNVpØû\Lû[d LûP©¥jÕ ûTl
ùWgf ETúVô¡jÕ, Pipe 5 EPu socket-I
CûQdLÜm.

• ùNVpØû\Lû[d LûP©¥jÕ, ûTl
ùWgf ETúVô¡jÕ, socket EPu bond-I fit
TiQÜm.

• ùNVpØû\Lû[ LûP©¥jÕ, ûTl ùWgf
ETúVô¡jÕ EPu I CûQdLÜm.

• ùNVpØû\Lû[d LûP©¥jÕ ûTl
ùWgf ETúVô¡jÕ, Socket-p Pipe ‘6’I fit

TiQÜm

• ùNVpØû\Lû[ LûP©¥jÕ, ûTl ùWgf
ETúVô¡jÕ, Pipe ‘6’p Tee ‘3’I fit TiQÜm.

• ùNVpØû\Lû[ ûTl ùWgf ETúVô¡jÕ,
Pipe ‘7’ Utßm Pipe ‘8’I Tee ‘3’ EPu fit

TiQÜm.

• ùNVpØû\Lû[ LûP©¥jÕ, ûTl ùWgf
ETúVô¡jÕ, Socket-I Pipe ‘7’ Utßm Pipe

‘8’p fit TiQÜm.

• ùNVpØû\Lû[ LûP©¥jÕ, ûTl ùWgf
ETúVô¡jÕ, bibcock-I Socket-p
ùTôÚjRÜm

• CûQl×Lû[ (joints-I) ¨û\Ü ùNnR
©u]o úad^ô ©ú[Ó ApXÕ JÚ blow

lamp ETúVô¡jÕ, HúRàm ªûLVô]
hemp, string ApXÕ sealing tape CÚkRôp
AYtû\ ALt\Üm

• standard fittings EPu ÏZôûV (pipe-I)

AùNm©s TiQÜm.

§\u Y¬ûN (Skill sequence)

ÏZôn CûQl×Lû[ AùNm©s ùNnRp (Pipe Fitting Assemply)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• ÏZôn Utßm ÏZôn CûQl×Lû[ AùNm©s ùNnRp.

ÏZôn Gi (Pipe No.) ’2’þI JÚ ûTl ûY³p
©¥dLÜm. (Fig 1)

ÏZô«u ùY°l×\ UûWL°u ÁÕ hemp

packing/ TgÑ èp ùTôÚû[f (cotton thread

materialþI) Ñt\Üm. (wind TiQÜm) (Fig 2)

ÏZôn UûWL°u ÁÕ sealing compoundþI
éNÜm. (apply TiQÜm) (Fig 3)

Tee ‘2’-ûY Pipe No.‘2’-EPu fit ùNnÕ, JÚ ûTl
ùWgf ETúVô¡jÕ ARû] CßdLÜm. (tight

TiQÜm)

• YûWTPj§u A¥lTûP«p úRûYlTÓm
ÏZô«u ¿[jûRd LQd¡PÜm

• Pipe cutter/ úad^ô ETúVô¡jÕ,
LQd¡PlThP ¿[j§uT¥d ÏZônLû[
ùYhPÜm.

• Aû]jÕ ÏZônL°Ûm die stock

ETúVô¡jÕ AYt±u Øû]«p UûW
ùYhPÜm

• ûTl ùWgf ETúVô¡jÕ Tee ‘1’-I, Pipe ‘1’-p
@©h TiQÜm

• ùNVpØû\Lû[d LûPl©¥jÕ, ûTl
ùWgf ETúVô¡jÕ, Tee ‘1’ EPu Pipe ‘2’ûYl
ùTôÚjRÜm.

• ùNVpØû\Lû[d LûP©¥jÕ, ©u]o,
ûTl ùWgf ETúVô¡jÕ, Pipe 2 EPu pipe

‘2’ ûYl ùTôÚjRÜm.

• ùNVpØû\Lû[d LûP©¥jÕ, ûTl
ùWgf ETúVô¡jÕ Pipe ‘3’I Tee ‘2’ EPu fit
TiQÜm.

• ùNVpØû\Lû[d LûP©¥jÕ, ûTl
ùWgf ETúVô¡jÕ, Pipe ‘3’ EPu elbow-ûY
fit TiQÜm

• ùNVpØû\Lû[d LûP©¥jÕ, ûTl
ùWgf ETúVô¡jÕ, Pipe ‘4’I elbow EPu fit
TiQÜm

• ùNVpØû\Lû[d LûP©¥jR ©u]o,
ûTl ùWgf ETúVô¡jÕ, JÚ Socket-I Pipe

‘4’ EPu fit TiQÜm

• ùNVpØû\Lû[d LûP©¥jÕ, ûTl
ùWgf ETúVô¡jÕ, JÚ Socket EPu
bibcock-I fit TiQÜm
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Aû]jÕd ÏZônL°u ùY°l×\
UûWL°p Utßm vúPiPoÓ
@©h¥eÏL°p hemp packingþI Ñt±
AYtû\ Ut\ JußPu CûQdÏm
Øu]o UûWL°u úUp Sealing

compound-I éNÜm. (Fig 4)

Tee ‘2’ EPu Pipe No.‘3’-I fit TiQÜm. (Fig 5)

Elbow ‘1’ I ÏZôn Gi ‘3’ EPu ùTôÚjRÜm.
(Fig 6)

Elbow ‘1’ I ÏZôn Gi ‘4’ EPu ùTôÚjRÜm.
(Fig 6)

JÚ SocketþI ÏZôn Gi ‘4’þEPu fit TiQÜm.
(Fig 7)

Socket EPu bibcock-I ùTôÚjRÜm.
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ÏZôn Gi ‘5’I Tee ‘2’ EPu fit TiQÜm.
(Fig 8)

ÏZôn Gi ‘5’I Socket EPu fit TiQÜm.
(Fig 9)

Elbow ‘2’ ®u CWiÓ Øû]L°Ûm  SocketþI
ùTôÚjRÜm. (Fig 10)

Pipe No.‘6’ EPu SocketþI fit TiQÜm.

(Fig 10)

Tee ‘3’I ÏZôn Gi 6,7,8 EPu ùTôÚjRÜm.
(Fig 11)

SocketþI ÏZôn Gi ‘7’ EPu  fit TiQÜm.
(Fig 12)

SocketþI ÏZôn Gi ‘8’ EPu CûQdLÜm.
(Fig 13)

ÏZôn EPu  ElbowþûY AùNm©s ùNnVÜm.
(Fig 14)
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£_õ & Gm (CG & M) T«t£ 2.3.152

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

ÏZônLû[ Yû[jRp (Bending of pipes) - Cold and hot (Aû\ ùYlT¨ûX
Utßm ùYlTlTÓj§ Yû[jRp) (Bending of pipes - cold and hot)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ ÏZôn Yû[dÏm ùUμu ÁÕ (as per template) Aû\ ùYlT¨ûX Øû\«p (cold

methodþp) G.I.Pipe-I Bend TiÔRp.

∴ L = (length of the pipe) = L1 + L2 + I

= 150 + 100 + 176.78

= 426.78 mm

r=100 mm

Yû[®u BWm = R

= 100 + (0.5 X 25)

= 100 + 12.5

= 112.5mm

176.78mm

7

112.5 11

112.5 
7

22
 2 

360

90







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úYûX«u Y¬ûN (Job Sequence)

v¼p ìp ETúVô¡jÕ, ÏZô«u Eh×\
®hPjûRf úNô§dLÜm. (Fig 2)

Eh×\ ®hPj§u JÚ Øû]ûV 10cmþp
CÚkÕ, .ùRôPeLÜm YûWTPj§uT¥
ÏZô«u ¿[jûR A[dLÜm.

r = Yû[®u BWm (radius of bend) (i.e.) 150 ª.Á.

∅ = Yû[®u úLôQm (angle of bend)

l = Yû[Yô] TÏ§«u ¿[m (length of curved

    portion)

ClúTôÕ,

360

D 



l

L = ùUôjR ¿[m

 = L1 + l + L2

ûUVd úLôh¥p CÚkÕ, Yû[®u  BWmTm
Utßm Ø¥ûY mark off TiQÜm. (Fig 3)

Yû[dÏm ùUμû] JÚ benchviceþp ùTôÚj§
AÕ N¬YW tight TiQlThÓ CÚlTûR
Eß§ ùNnVÜm. úRûYVô] ̈ ûX«p tube stop

barþI locate TiQÜm.
(Fig 5)

Screw Utßm locknutþI Ah_vh ùNnÕ bending

arm ÁÕ rollerþI ùNh TiQÜm. (Fig 6)

EeLs EPtTÏ§ûV úSôd¡ bending armþI
CÝjÕ, ÏZôûV Yû[dLÜm. (Fig 7)

ÏZôn Øû]Lû[ @ûTp ùNnÕ, ARu
ùNeúLôQjRuûUûV úNô§dLÜm. (Fig 1)

ÏZô«u A[ÜdÏl ùTôÚkÕUôß standard

formerþI úRokùRÓdLÜm. (Fig 4)

Bending armþI CÝdÏm úTôÕ, formerþIf Ñt±,
sleeve B]Õ ÏZôûV Yû[d¡\Õ. Back stop

B]Õ ûTl©u Yôp Øû]ûV ARu
¨ûX«p ©¥jÕ ûYd¡\Õ. (Fig 8)
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Yû[®u squarenessþIf úNô§dLÜm. TPj§p
Lôh¥VT¥ JÚ set squareþI ETúVô¡dLÜm.
(Fig 9)

Fig 10þp Lôh¥VT¥ spirit levelsþI ûYjÕ, level

of former Utßm first legþI (90° bendþI) spirit level

ùLôiÓ úNô§dLÜm.

vPôiPoÓ templateþûV ETúVô¡jÕ,
Yû[®u úLôQm (angle of bend Utßm
BWjûRf (radius) úNô§dLÜm. (Fig 11)

ÏZôûV support ùNnÕ, dolliesþI (ApXÕ
EÚû[Lû[) Forming headþu úUp Utßm ̧ r
RLÓLÞdÏ SÓ®p fit TiQÜm. RLÓLs
Utßm dollies Y¯VôL pinsþIf ùNôÚ¡
AYtû\ ARu ¨ûX«p CPmTÓjRÜm.
(Fig 14)

Pump body úUp pressure release valveþI close

ùNnÕ, ©u]o ûTl×dÏ G§WôL formerþIj
RsÞYRtÏ, pumpingþIj ÕYdLÜm. (Fig 15)

ûahWôXõd Bending ùUμu ETúVô¡jÕ
120°°°°°þdÏ Yû[jRp

£XõiPo arm ÁÕ pipe formerþI fit TiQÜm.
(Fig 12)

Forming head platesþLÞdÏ CûP«p Utßm
formerþdÏ G§WôL  ÏZôûV ûYdLÜm. (Fig 13)

ûahWôXõd £XõiP¬p AÝjRjûR
®Ó®dL lW`o ¬Äv YôpûY anti-clockwiseþp
§ÚlTÜm. ÑUôo 6 ª.Á. ØRp 10 ª.Á. A[ÜdÏ,
arm B]Õ ©uú]ôd¡ SLokR EPu ramþI
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Stretch of the Bend = I

176.78mm

7

112.5 11

112.5 
7

22
 2 

360

90








∴ L = (length of the pipe) = L1 + L2 + I
= 150 + 100 + 176.78
= 426.78 mm

ùYlTlTÓj§ ÏZôûV  Yû[jRp (Pipe bending by hot method)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• G.I.Pipe-I ãÓTÓj§ Yû[jRp Utßm templateþEPu match TiÔRp.

steady-BLl ©¥jÕd ùLôs[ pressure release

valveþI close TiQÜm. (Fig 16)

Layout úUp ÏZôûV ûYjÕ, CWiÓ
Yû[ÜLû[ (both bends 90° Utßm 120°þIf)

úNô§dLÜm. (Fig 17)
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úYûX«u Y¬ûN (Job Sequence)

UQp Utßm Bl× ETúVô¡jÕ G.I.  ÏZônLû[ Yû[jRp (Bending G.I.
pipes usings  and pegs)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• G.I.Pipes-I hot method-p Yû[jRp.

ÏZôn Øû]Lû[ squareþBL @ûTp
ùNnVÜm. (Fig1)

©£ßLû[ ALt\Üm.

ÏZô«u ¿[jûRd LQd¡PÜm. (Fig 2)

If D = Yû[®u ®hPm (diameter of bend)

∅ = Yû[®u úLôQm (angle of bend)

l = Yû[Yô] TÏ§«u ¿[m (length of curved
   portion)

then, 
360

D 



l

If OA = Yû[®u EhTdL BWm (R) (Inner radius

of bend)

AB = ÏZô«u BWm (radius of pope) (r)

OB = Yû[®u BWm (Radius of bend) (R+r)

then, l = (R+r) x Q x 0.01745

ÏZô«u ùUôjR ¿[m = L
1
 + L

2
 + I

A[kÕ ¸rdLiPYtû\ mark TiÔRp :

• ûUVd úLôh¥p CÚkÕ, Yû[®u
BWmTm Utßm Ø¥Ü.

ÏZô«u Eh×\ ®hPjûR  A[kÕ,
ÏZôndLôL CWiÓ ùTôÚjRUô] UWjRôp
B] Bl×Lû[ úRokùRÓdLÜm. (Fig 4)

JÚ UWjRôXô] Bl× ùLôiÓ, ÏZô«u JÚ
Øû]ûV, plug TiQÜm. (Fig 5)

• Yû[®u ûUVm (centre of the bend) (Fig 3)
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N¬Vô] Yû[Ü úLôQm (bend angle) AûPÙm
YûW £ß £ß pulls ùLôÓdLÜm. (Fig 10-1,2,3)

JÚ template ùLôiÓ, Yû[Ü BWjûR bend

radius úNô§dLÜm. (Fig  11)

ùUôjRf ùNVpTôÓ ØÝûU«Ûm
ùYlTjûR apply ùNnÕ, CúXNôL overbend

ùLôÓjÕ, final bendþI straighten out TiQÜm.
(Fig 10 -4,5)

Plugþu JÚ Øû]ûV ALt\Üm.

ÏZôûVf ÑjRUô], EXokR Utßm Öi
UQp ùLôiÓ ¨WlTÜm. JÚ ªÚÕYô]
Ñj§Vp ùLôiÓ, ÏZôûV, úUÛm ¸Ým
Rh¥ UQûX AÝjRÜm (Fig 6) Utßm
Øû]ûV  plug TiQÜm.

ÏZôn ØÝûUÙm UQXôp ¨WlTlThÓ
®hPÕ GuTûR Eß§ ùNnÕ ùLôs[Üm.

JÚ viceþp ÏZô«u Øû]ûV clamp ùNnÕ,
ÏZô«u clamp TiQlThP TÏ§ûV LôÃVm
(lead) ApXÕ RôªWm (copper) ùLôiÓ
TôÕLôdLÜm. (Fig 7)

Oxy-acetylene torch ùLôiÓ, AÕ dull redþBL
glowsþBÏm YûW Yû[dLlTP úYi¥V
TÏ§ûVf ºWôL ùYlTlTÓjRÜm. (Fig 8)

Yû[dLlTÓm TÏ§ûV A§LlT¥VôL
ãPôdLd áPôÕ.

Yû[®u §ûN«p ÏZôûV SVUôL ¸r
úSôd¡ CÝdLÜm. (Fig 9)
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PlugþI ALtßm Øu]RôLd ÏZôn
B]Õ Ï°o®dLlThÓ ®hPÕ
GuTûR Eß§ ùNnÕ ùLôs[Üm.

JÚ Ñj§VXôp SVUôLd ÏZôûVj Rh¥
UQûX ALt\Üm.

Yû[lTRtLô] ùTôÚ°u ¿[jûRd LQd¡ÓRp(Calculate the length of
material for bending)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• Yû[lTRtLô] ÏZô«u úRûYVô] ¿[jûRd LQd¡ÓRp.

JÚ Lm©, RLÓ ApXÕ ÏZôûV Yû[dÏm
úTôÕ ùTôÚ°u ùY°l×\l TÏ§«p
HtTÓm tensile ®ûNVôp, bending pointþp
ùTôÚ[ô]Õ ¿s¡\Õ.  (Figs 1 & 2) .
ùTôÚ°u Eh×\l TÏ§«p HtTÓm force of

pressureþBp Yû[dLlTÓm ×s°«p
ùTôÚs compress B¡\Õ.

ùTôÚ°u SÓlTÏ§ AÓdLô]Õ  tension

ApXÕ compression G] GkRùYôÚ
®ûNVôÛm Tô§dLlTÓY§pûX.

CÕ neutral axis G] AûZdLlTÓ¡\Õ. (Fig 2)

Yû[lTRtLô] ùTôÚ°u ¿[jûRd
LQd¡ÓûL«p Neutral axisþp LôQlTÓm
¿[m B]Õ LQd¡p GÓjÕd
ùLôs[lTÓ¡\Õ.

Blank/rod/ ÏZô«u ¿[m GuTÕ Yû[dÏm
Øu CÚdÏm stretched length BÏm. CkR
stretched length GuTÕ ¨ëhWp AfÑ Y¯úV
¾oUô²dLlTÓ¡\Õ. JÚ Lm©«u RLh¥u/

ÏZô«u stretched/elogated ¿[jûR, Yû[dÏm
úTôÕ, LQd¡ÓYRtÏ (Fig 3) ØRXõp
Aû]jÕ straight portionsþI Ju\ôLd áhPÜm.

x + y + z + y + x = 2x + 2y + z

©u]o Yû[kR TÏ§ çWjûR Ju\ôLd
áhPÜm. CRû]d LQd¡P ¨ëhWp AfÑ
(neutral axis) YûWdÏUô] bendþu BWm (radius)

Utßm Yû[®u úLôQm B¡VYtû\d
LQd¡p GÓjÕd ùLôs[ úYiÓm. (Fig 4)

¨ëhWp AfÑ YûW bendþu BWm (úW¥Vv)

= Eh×\ úW¥Vv + 0.5 x RLh¥u R¥Uu
(thickness) ApXÕ Lm© ApXÕ ÏZô«u
®hPm (diameter)

Figs 3 & 4þu T¥ Yû[®u úLôQm (angle of the

bend) B]Õ 90°

Yû[kR TWl©u ¿[m (length of the curved space)

360

R  2 curve of Angle 


C§p R GuTÕ ¨ëhWp Af£p Yû[®u
BWm (radius)
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stretching ¿[jûRd LQd¡ÓRp (Fig 5)

úSWô] TÏ§«u ¿[m (Straight spaces length)

266mm1248458z2y2x

124mm3)(3130z

42mm6)(654y

29mm
2

6)6(130200
x












CeÏ SôuÏ Yû[ÜLs (bends) Es[].
Aû]jÕm 90° úLôQjûRd (angleþI )

ùLôiÓs[].

R (Radius upto neutral axis) = 3 +1.5 = 4.5 mm

JÚ bendþu ¿h£ AûPkR ¿[m (stretch length

of one bend) 4.5  
7

22
  2  

360

90


Aû]jÕ ‘4’ Yû[ÜLÞdÏm

mm 28.284.5  
7

22
  2  

360

90
  4 

ùUôjRUôL stretched ¿[m = 266 + 28.28 ª.Á.
= 294.28 ª.Á. ApXÕ 295 ª.Á.

úUúX GÓjÕd ùLôs[lThP LQd¡p
Yû[®u úLôQm 90° BL CÚkRÕ.
GkRùYôÚ Yû[Ü úLôQj§tÏUô] Yû[Ü
¿[jûRd LQd¡P ̧ rLiP ãj§Wm (formula)

TVuTÓjRlTÓ¡\Õ. (Fig 6)

Yû[®u ¿[m (length of the curve)

360

R  2 curve of Angle 


C§p R GuTÕ ¨ëhWp Af£p Yû[®u
BWm (radius of the curve) BÏm.

mm 41.88

360

80 230










φ 10 ª.Á. ®hPØûPV ùTôÚ°u ùUôjR
¿[m = 60 + 41.88 + 100 = 201.88 ª.Á

JÕdLlThP T¦ (Assignment)

¸úZ RWlThÓs[ YûWTPj§túLtT
EÚû[d Lm©ûV Yû[lTRtLôLj
úRûYlTÓm ùTôÚ°u ùUôjR ¿[jûRd
LQd¡Ó.  (Fig 7)

®ûP (answer)
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£_õ & Gm (CG & M) T«t£ 2.3.153

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

Ïú[ôl YôpÜLs, sluice YôpÜLs, stop cocks, seat YôpÜ Utßm non-return

valve þ CYtû\ LZtßRp Utßm AùNm©s TiÔRp (Dismantling &
assembling - globe valves, sluice valves, stop cocks, seat valves and non-return valve)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ globe valveþI LZt±, ºWôd¡ Utßm AùNm©s TiÔRp
• JÚ sluice valveþI (gate valveþIf) LZt±, ºWôd¡ AùNm©s TiÔRp
• JÚ stop cockþI LZt±, ºWôd¡ AùNm©s TiÔRp
• JÚ seat valveþI LZt±, ºWôd¡ AùNm©s TiÔRp
• JÚ non-return YôpûYd LZt±, ºWôd¡ AùNm©s TiÔRp.
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úRûYVô]ûYLs (Requirements)

LÚ®Ls (Tools/Instruments)

• vúT]o
• vÏì hûWYo
• AWm (@ûTp/file)
• Hacksaw
• Ñj§Vp (Hammer)

• ûTl ùWgf (pipe wrench)

• Die set

• vÏì vúT]o
• ©û[Vov (Pliers)

• vúT]ôó (Set)

• Ah_vP©s vúT]ôó  (Set)

• RQó½ôó Tml (Piliers)

NôR]m/CVk§WeLs (Equipment/Machines)

• ûTl ûYv (Pipevice)

• ùTgf ûTv (Bench vice)

• B«p úLu (Oil can)

ùTôÚsLs (Materials)

• Stop cock
• ë²Vu (union)

• UûW êÓm ùTôÚs (Thread seal material)
• Gate valve
• BvùTvPôv L«ß
• CWlTôó ̀ h
• ùXRôó `h
• GUôõ `h
• GiùQn, ¡ôõv

úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: Ïú[ôl YôpÜ  (Globe valve)

©WRô] (Main) gate valve-I êÓYRu (close

TiÔYRu) êXm Ri½ûW ̈ ßjRÜm. (shut

off off the water) (Fig 1)

System-I drain ùNnÕ (Y¥Lh¥) AûUl©u
Ri½o AÝjRjûR ®Ó®dLÜm.

Bonnet-I unscrew ùNnÕ body-«p CÚkÕ bonnet-

I lift off TiQÜm. (çdLÜm)

N¬Vô] A[ÜûPV cutter-Ij úRokùRÓjÕ
ARû] reseating tool-p AùNm©s TiQÜm.
(Fig 2)

Stop cock-u body-«às reseating tool - þI
ùNôÚLÜm. (Fig 3)

Cutter B]Õ A¥lTÏ§ CÚdûLûVf  Ntú\
ùRôÓm YûW, tool-u úUXõÚdÏm ûLl©¥ûVl
v§WUôLl ©¥jÕ, feed

screw-ûY clockwise BLj §ÚlTÜm.
(Figs 4 & 5)
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Feed screw-ûY Eß§VôLl ©¥jÕ, ûLl
©¥ûVf ÑZtßYRu êXm cutterþBp
A¥lTÏ§ CÚdûLûV (bottom seatþI) face

TiQÜm. (Fig 6)

JÚ ùY°fN ùYs[j§u ¸t\ôp (beam of a

flash light)  YôpÜ seat-I BnÜ ùNnVÜm.
(Fig 8)

CÚdûLûV (seat-I) ÑjRm ùNnÕ, AÕ
©£ßLs, ÕLsLs ØRXõV] CpXôUp
Ju\ôL CÚlTûR Eß§ ùNnVÜm.

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.153

Feed screw-ûY Ah_vh TiÔYRu
êXm Ïû\kR A[Ü EúXôLm
ALt\lTÓ¡\Õ GuTûR Eß§
ùNnÕ ùLôs[Üm. (ensure)

Feed screw-ûYj R[oj§ (loosen ùNnÕ )   Utßm
AdopterþIÙm loosen ùNnÕ body-p CÚkÕ
reseating tool -þI ALt\Üm. (Fig 7)
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Gland box-p packing materialI replace TiQÜm.
BonnetI CßdLÜm. (tighten TiQÜm) (Fig 9)

ªûLVôL Cßd¡]ôp body- «u
UûWûV (thread-I) AÕ úNRlTÓj§
®PdáÓm GuTRôp overtightening

ùNnYûRj R®odLÜm. (avoid

TiQÜm)

Aû]jÕ drain tapsþIÙm ê¥ (close ùNnÕ)

©WRô] gate valveþIj §\kÕ L£Ü CÚd¡\Rô
G]  globe valve-If úNô§dLÜm.

ùNnV úYi¥V úYûX 2:  úLh YôpÜ (Sluice/ Gate Valve)

ûLl©¥f NdLWjûR clockwise-BLf ÑZt± gate

valve-I êPÜm.  (Fig 1)

CqYôß ùNnYÕ TÝÕ ¿dLm
ùNnVlTP úYi¥V valve-p
Ri½o ùNpXôUp RÓjÕd LôdÏm.

JÚ vúT]o ùLôiÓ Nut-I ALt± wheel-I
úUúX çdLÜm. (lift off) (Fig 2)

Anti clockwise §ûN«p Gland nut-I §Úl©, Bonnet-

p CÚkÕ ALt\Üm. (Fig 3)

Stuffing gland-I ALt\Üm. (Fig 4)

Stuffing box-p TûZV packing-I ÑjRlTÓj§
ALt\Üm. (Fig 5)

JÚ ×§V packing EÚYôdÏYRtLôL asbestos

ropeþu JÚ CûZûV ùYhPÜm.

Ri½od ÏZôn ¡Ãv ApXÕ ¡Wô@ûTh
TûN ùLôiÓ AR²p éNÜm. (Fig 6)

Shaft-If Ñt± ×§V úTd¡e-If Ñt± (coil

ùNnÕ ) Utßm JÚ vÏì hûWYWôp
ARû]d ¸r úSôd¡j Rs[Üm. (push it down)

(Fig 7)

Stuffing gland-p Rs° AÕ, Stuffing box-p
CßdLUôLl ùTôÚk§Ùs[Rô GuTûRf
úNô§dLÜm. (Fig 8)

UßT¥Ùm Reassemble ùNnÕ, Gland nut- I
ûL«]ôp tight ùNnÕ ®PÜm. (Fig 9)
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ûLl©¥fNdLWjûR AùNm©s ùNnÕ hand

wheel nut-I CßdLÜm. (Fig 10)

Gate valve-I §\kÕ Gland nut-p CÚkÕ
ùY°úVßm Ri½ûW ¨ßjR, úTd¡e
úTôÕUô] A[Ü compress BÏm YûW gland

nut-þI CßdLÜm. (Fig 11)
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ùNnV úYi¥V úYûX 3:  vPôl Lôd (Stop cock)

• çÑ/ÕÚ HÕªpXôUp ÏZôn
CûQl×Lû[f ÑjRm ùNnVÜm

• Union-I loosen ùNnÕ ÏZôn CûQlûTj
R²jR²VôdLÜm (seperate)

• Stop cockþp CÚkÕ pipe nippleþIj R[oj§
ALt\Üm (loosen and remove)

• ÏZôn CûQl©p (pipe jointþp) CÚkÕ, Stop

cockþIj R[oj§ ALt\Üm

• Stop cock TôLeLû[ JÚ JÝeLûUÜ
Y¬ûN«p (systematically) LZt\Üm. (Dismantle

TiQÜm)

• Aû]jÕ TôLeLû[Ùm N¬YW ÑjRm
ùNnVÜm

• Threadþu TôLeLû[f úNô§dLÜm. AÕ
úRnUô]m AûPk§ÚkRôp, N¬Vô]
Ju\ôp ARû] replace TiQÜm. AÕ
SpX ̈ ûXûU«p CÚkRôp, ARû] N¬YW
ÑjRm ùNnÕ ETúVô¡dLÜm

• Yô`o SpX ¨ûXûU«p CÚd¡\Rô
ApXÕ úNRUûPkÕs[Rô G]f
úNô§dLÜm. úNRUûPkÕ CÚkRôp
Yô`ûW Uôt\Üm. (Change TiQÜm)

• SpX ¨ûX«p CÚlTûR Eß§ ùNnV
TôLeLû[ reassemble TiQÜm

• LZt\lThP TôLeLû[d úLôoj
§ûQdÏm úTôÕ (AùNm©s TiÔm
úTôÕ) LûP£«p Es[Õ ØRXõp Utßm
vice versa Y¬ûN Øû\«p AùNm©s ùNnV
úYiÓm

• Stop cock úNRUûPk§ÚkRôp ×§V Stop

cockþêXm ARû] Uôt\Üm

• LZt\lThP pipe joint CPj§p N¬YW,
¿[Uô] pipeþu JÚ Øû]«p Stop cockþI
ùTôÚjRÜm

• Stop cockþu Uß Øû]«p pipe nippleþI
N¬YWl ùTôÚjRÜm

• AÓjRRôL ë²Vu EPu pipe nippleþI N¬YW
ùTôÚjRÜm

• AÝjRm (pressure) ùLôÓjÕ pipe joints-IÙm
Stop cockþIÙm T¬úNô§dLÜm. N¬VôL
ùNVpTÓYûR Eß§ ùNnV, L£Ü (leakage)

HÕm CÚd¡\Rô G]f úNô§dLÜm.

• Stop cock úUp T§dLlTh¥ÚdÏm
(embossed) Am×dÏ±Vô]Õ (the

arrow),  Ri½o TôÙm §ûN«p
CÚdL úYiÓm. (in the direction of

flow of water)

• Stop cock-Il ùTôÚjÕm Øu]RôL
Am×dÏ±«u §ûNûV (direction of

arrow-ûYf) úNô§dL úYiÓm.

• Stop cockþIÙm Utßm ©\ Pipe fitting

Lû[Ùm A§LlT¥VôL CßdLd
áPôÕ. (Don’t over tighten)

• Pipe fittings-Id LZt\ (for dismantling)

Utßm úLôoj§ûQdL
(AùNm©s TiQ) RÏkR N¬Vô]
LÚ®Lû[ ETúVô¡dLÜm.

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.153

© NIMI 

NOT TO BE REPUBLISHED



127

ùNnV úYi¥V úYûX 4:  CÚdûL YôpÜ (Seat Valve)

1 ûLl©¥fNdLWjûR (hand wheel-I), clockwise

§ûN«p §Úl© (turn ùNnÕ) seat valve-I
êPÜm.

2 JÚ vúT]o ùLôiÓ ShûP ALt±
NdLWjûR lift TiQÜm

3 Anti clockwise §ûN«p §Úl©, bonnet-p
CÚkÕ gland nut-I  ALt\Üm

4 Stuffing gland-I ALt\Üm

5 Stuffing box-p Es[ TûZV packing-I ÑjRm
ùNnVÜm

6 JÚ ×§V packing EÚYôdL JÚ vúPiPoÓ
AvùTvPôv L«tû\ ùYhPÜm

7 Bonnet EPu spindle gate-I AùNm©s
TiQÜm

8 ûLl©¥fNdLWjûR AùNm©s ùNnÕ
úaih Åp nut-I CßdLÜm  (tight

TiQÜm)

9 Seat valve-Ij §\kÕ, Gland nut-p CÚkÕ
ùY°úVßm Ri½ûW ¨ßjRl
úTôÕUô] A[Ü packing B]Õ compress

BÏm YûW gland nut-þI CßdLÜm.

Gate Part Utßm Spindle set-I ALtßRp

• Bonnet neck-p vúT]ûWl ©¥dLÜm

• CWiÓ ApXÕ êuß ÑtßLs Bonnet-Ij
R[oj§ (loosen ùNnÕ) ÁiÓm Bonnet-I 2
ApXÕ 3 Ñtßj R[ojRÜm.

Ï±l×

• Gland nut --I ªûLVôL (over) tight

TiQô¾oLs.

• Gasket-I A§LlT¥VôL ¨WlTd
áPôÕ.

• Emery sheet ùLôiÓ disk gate-I
ÑjRm ùNnVÜm.

ùNnV úYi¥V úYûX 5: §ÚmT YWôR YôpÜ  (Non-return Valve)

• ©WRô] YôpûY ê¥ (close ùNnÕ )

Ri½ûW ̈ ßjRÜm

• YôpÜ body-«p CÚkÕ ê¥ûV (cap-I)

ALt\Üm (Fig 1)

• ¸p ©u-I (Hinge pin-I) ALt± ®hÓ,
disc-þI ùY°úV GÓdLÜm

• Hinge-p CÚkÕ disc-I R²VôdLÜm (seperate

TiQÜm) (Fig 2)

• AUoÜl TÏ§ (Seating area) Utßm disc--u
©\ TôLeLû[f ÑjRm ùNnVÜm

• DiscþIÙm Hinge plateþIÙm Pin EPu
AùNm©s TiQÜm

• Hinge unit-u ùNVpTôÓLû[ úNô§dLÜm

• Sealing material-I replace ùNnÕ cap-I body

(EPtTÏ§ÙPu) AùNm©s TiQÜm.
(Fig  3)
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• ©WRô] gate valve-I §\kÕ L£Ü HúRàm
CÚd¡\Rô G]f úNô§dLÜm.

Ï±l×

• Hinge pin-I ªûLVôL
CßdLô¾oLs. (Don’t over tight)

• AUoÜ TWlûT (Seating area)

ØÝûUVôL ÑjRm ùNnVÜm.

• Seating ùTôÚhLû[ LY]UôL
replace TiQÜm.
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£_õ & Gm (CG & M) T«t£ 2.3.154

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

ÏZônLs YôpÜLû[l ùTôÚj§ & AùNm©s ùNnÕ YôpÜL°u ùNVp
TôÓ Utßm L£Ü HúRàm Es[Rô GuTRtLôLl T¬úNôRû] ùNnRp
(Fit & assemble pipes, valves and test for leakage & functionality of valves)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• G.I. Pipe EPu elbow- I  ùTôÚjÕRp (fit TiÔRp)

• G.I. Pipe EPu union- I  ùTôÚjÕRp
• G.I. Pipe EPu YôpÜLû[l  ùTôÚjÕRp
• Standard @©h¥eÏLÞPu ÏZôûV AùNm©s TiÔRp.
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• ÏZôn Gi 2-I 4-way cross(B) EPu
CûQdLÜm

• cross EPu Pipe No. 3-I  ùTôÚjRÜm
(Fit TiQÜm)

• Plain coupling (G) - - - þI ÏZôn Gi 3-u
UßØû]ÙPu CûQdLÜm

• Plain coupling EPu G.I. bend (H)-I
AùNm©s TiQÜm

• Yû[®u (Bend-u) UßØû]ÙPu,
ribbed coupling (I) I ùTôÚjRÜm

• Pipe No. 4 I ribbed coupling EPu
CûQdLÜm

• Pipe No. 4 EPu ‘T’ --þI (J) CûQdLÜm

• ‘T’«u G§o Øû]ÙPu, ÏZôn Gi 5-

I CûQdLÜm

úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: ÏZônLs Utßm YôpÜLû[d úLôoj§ûQjRp (AùNm©s
TiÔRp)

• Elbow (M)-I ÏZôn Gi  5-EPu
AùNm©s TiQÜm

• Elbow-®u UßØû]ÙPu ÏZôn Gi
6-I CûQdLÜm

• ÏZôn Gi 6 EPu ‘T’-I CûQdLÜm

• ÏZôn Gi 1-I ‘T’ «u G§o Øû]ÙPu
fit TiQÜm

• Union (A) EPu ÏZôn Gi  1&2-I
CûQdLÜm

• ‘Cross’-u  TdLjÕPu, 150 ª.Á. barrel nipple

(P)- I ùTôÚj§, A§p Cap (A)-I
ûYdLÜm

• Utù\ôÚ 100 ª.Á. barrel nipple (C)- I ‘Cross’-

u YXÕ TdLj§p ûYdLÜm

• Barrel nipple EPu reducer (E) -I
CûQdLÜm
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• Reducer-u AÓjR Øû]«p bib cock(F)---þI
AùNm©s TiQÜm

• Bottom (T) EPu 100 ª.Á. (barrel nipple) -(k) I
ùTôÚjRÜm

• Globe value (L)-I nipple EPu AùNm©s
TiQÜm

• AßeúLôQ (hexagonal) nipple (O)-ûY CPÕ
TdL ‘T’«p ûYdLÜm

• Gate value-I Nipple- EPu AùNm©s
TiQÜm

• L£Ü (leakage) HúRàm Es[Rô GuTRtLôL
úNô§dLÜm.

ùNnV úYi¥V úYûX 2: L£Ü (leakage) Utßm YôpÜL°u ùNVpTôÓ Tt± T¬úNôRû]
ùNnRp

• AÝjRl T¬úNôRû] ùUμû]j (Pressure

testing machine)-I RVôo ùNnL

• ©W`o ùPv¥e ùUμ²p Ri½o
¨WlTÜm

• T¬úNô§dLlTP úYi¥V ûTl ©hPe
AùNm©s EPu ©W`o ùPv¥e
ùUμu hël-þI CûQdLÜm.

• ùS° ÏZôûV (úaôv ûTlþI) ûTl,
@©h¥eÏLÞPu CûQdÏm Øu]o, Pipe

Nipples socket Utßm Plug ùLôiÓ,
T¬úNôRû] TôûRl TÏ§«p  Aû]jÕ
§\l×Lû[Ùm Plug TiQÜm

• GkRùYôÚ Lôtßm CpXôUp
ØÝûUVôL ûTl ûXuû] T¬úNô§dL

PressureþI apply TiQÜm (ùNÛjRÜm)

• Pipe line-u Es Ri½ûW Tml TiQÜm

• L£ÜLû[ LiÓ©¥lTRtLôL ÏZônl
TôûRLû[ (Pipe linesI) trace TiQÜm
(AûPVô[e LôQÜm)

• L£Ü A§p CÚkRôp, ûTl @©h¥e
ÏLû[f N¬YW CßdLÜm.

• ÁiÓm AÝjRm ùLôÓjÕ, N¬Vô]
ùNVpTôPh¥tLôL ûTl @©h¥ev
AùNm©°ûV ÁiÓm T¬úNôRû]
ùNnVÜm

• L£ÜLs Ae¡pûXùV²p, Pressure

T¬úNô§dÏm ùUμ²p CÚkÕ, úaôv
ûTlûT ALt\Üm

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.154

© NIMI 

NOT TO BE REPUBLISHED



132

• HtL]úY CÚdÏm ûTl ûXu EPu ûTl
©h¥eÏLû[ CûQdLÜm.

• ûTl ©h¥eÏLû[ Pipe lines EPu
ùTôÚkÕm úTôÕ, L£ÜLû[j
R®olTRtLôL, N¬Vô] ùTôÚh
Lû[ ETúVô¡dLÜm.

• ÏZônLÞPu ùTôÚjÕm úTôÕ
ûTl ©h¥eÏLû[ ªûLVôL
CßdLd áPôÕ. (Don’t over tighten)

§\u Y¬ûN (Skill sequence)

G.I. Pipes-I vúPiPoÓ @©h¥eÏLÞPu AùNm©s TiÔRp (Assemble
G.I pipes with standard fittings)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• ÏZôn (Pipe) Utßm ÏZôn @©h¥eÏLû[d úLôoj§ûQjRp. (AùNm©s TiÔRp)

1 JÚ ÏZôn ©¥j§ßd¡«p (ûTl ûY³p)

ÏZôn Gi 2-I ©¥dLÜm. (Fig 1)

2 ÏZô«u ùY°l×\ UûWL°u úUp NQp
L«ß (hemp) packing/TgÑ èp ùTôÚs/
TÚj§ èp ùTôÚû[ Ñt\Üm.  (Fig 2)

3 Pipe UûWL°u úUp êÓ TûLûV (sealing

compound-I) apply TiQÜm. (Fig 3)

4 ÏZôn Gi ‘2’EPu 4-way cross-Il ùTôÚj§,
JÚ Pipe wrenchþI ETúVô¡jÕ ARû] tight

TiQÜm.

Aû]jÕ ÏZônL°u ùY°l×\
UûWL°Ûm (external threads-Ûm )

standard fittings-Ûm NQp L«ß (Hemp)

packing-I ûYuh TiQÜm Utßm
UûWL°u ÁÕ Ut\Ytú\ôÓ
CûQdÏm Øu]o êÓYûLûV
(sealing compound-I) RPYÜm. (Fig 4)

5 Cross EPu ÏZôn Gi ‘3’ I ùTôÚjRÜm.
(Fig 5)
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6 Plain coupling-I ÏZôn Gi ‘3’-u Uß
Øû]ÙPu CûQdLÜm. (Fig 6)

7 G.I. bend-I plain couplingþp ùTôÚjRÜm.
(Fig 7)

8 Ribbed coupling-I G.I. bend-u UßØû]«p
AùNm©s TiQÜm. (Fig 8)

9 Ribbed coupling-p ÏZôn Gi ‘4’I
CûQdLÜm. (Fig 9)

10ÏZôn Gi. 4 EPu ‘T’ûV fit TiQÜm.
(Fig10)

11 ÏZôn Gi ‘5’-I ‘T’«u G§o Øû]«p
CûQdLÜm. (Fig 11)

12 Elbow-ûY ÏZôn Gi 5 EPu assemble

TiQÜm. (Fig 12)

13ÏZôn Gi. 6-I Elbow-®u AÓjR
Øû]ÙPu  fit TiQÜm. (Fig 13)
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14ÏZôn Gi. 6 EPu ‘T’-I CûQdLÜm.
(Fig14)

15 ‘T’«u G§o Øû]ÙPu (opposite end EPu)

ÏZôn Gi ‘1’-I ùTôÚjRÜm. (Fig 15)

16ë²Vu (Union) Es CWlTo Yô`ûW
ùTôÚjRÜm.

17ë²Vu EPu ÏZôn Gi 1&2ûY ùNh
TiQÜm.

18ë²V²u JÚ TdLjûR JÚ ûTl ùWg£p
©¥jÕ Utßm ë²V²u ring-I AÓjR
Ju±p ©¥dLÜm. (Fig 16)

19CWiÓ ûTl ùWgÑLû[Ùm S°]UôL
G§o §ûNL°p ÑZt±j §Úl© AùNm©s
TiQÜm.

G°RôL LZtßYRtLôL ë²Vu  joint

úUp ¡Ãv (grease/ UNÏ) ApXÕ
YôNXõû] (vaseline) ETúVô¡dLÜm.

20 ‘Cross’-u CPÕ TdLjÕPu JÚ 150 ª.Á.
barrel nipple-I ùTôÚj§ JÚ ê¥ ùLôiÓ
ARû] êPÜm. (put a cap for it) (Fig 17)

21 ‘Cross’-u YXÕ TdLjÕPu (right side)þp
Utù\ôÚ 150 ª.Á. barrel nipple-I CûQdLÜm.
(Fig 18)

22 Reducer-I Barrel nipple EPu CûQdLÜm. (Fig

19)

23 Reducer-u UßØû]«p JÚ bib cockþI
AùNm©s TiQÜm. (Fig 20)
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24 ‘T’«u A¥lTdLj§p (bottom side-p) JÚ 100

ª.Á. barrel nipple-I fit TiQÜm. (Fig 21)

25 Gate value-I 100 ª.Á. barrel nipple EPu
AùNm©s TiQÜm (Fig 22)

26YôpÜ  Utßm ÏZôn CWiÓdÏm
CûP«p JÚ clearance-I  AàU§dLÜm.
(Fig 22)

27 ‘T’«u CPÕ TdLj§p JÚ AßeúLôQ
(hexogonal) nipple-I CûQdLÜm.

28AßeúLôQ (hexogonal) nipple-EPu JÚ
Ïú[ôl YôpûY AùNm©s TiQÜm.

29L£ÜLÞdLôLf (HúRàm Es[]Yô
GuTûRd LiP±f) joint-If úNô§dLÜm.

@©h¥eÏLû[ ªûLVôL CßdLd
áPôÕ. Hù]²p AqYôß
A§LUôL Cßd¡]ôp AÕ
UûWLû[l ©[ÜTÓj§ ®Óm.
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£_õ & Gm (CG & M) T«t£ 2.3.155

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

TôoûYVôp LiP±V HÕYô] Ïû\TôÓLÞdLôL ERôWQUôL
Ts[eLs/Ï¯Ls Surface finish (TWl× Ø¥l×) ØRXõVYtû\l TôoûY
BnÜ ùNnRp. (Visual inspection for visual defects e.g. dents, surface finish)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TpúYß EúXôLl TÏ§L°p Ïû\TôÓLû[l TôoûYVôp AûPVô[e LôQp.
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úYûX«u Y¬ûN (Job Sequence)

EúXôLl TWl×L°u úUp LôQlTÓm TpúYß Ïû\TôhûPl T«tßSo
®Y¬lTôo Utßm úNRUûPkR LfNôl ùTôÚs, Ï¯®ÝkR ÏZônLs Utßm
EúXôLjRLÓ ØRXô] ¡ûPdÏm surface finish ùLôiÓ Lôh£lTÓj§ AYtû\

®[dÏYôo.

• T«t£ ùTßúYôûWl TôoûYVôp
Ïû\Lû[ AûPVô[eLiÓ AYtû\
AhPYûQ«p T§Ü ùNnÙmT¥d
úLhÓdùLôsL.

•   EeLs T«tßS¬Pm Lôi©jÕ úNô§jÕ
YôeLÜm.

Y¬ûN TôoûYVôp LiP±kR Ïû\Tôh¥u RiûU
Gi Lôh£ (Visuals) (Nature of defect)

1

2

3

4

5
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EeLs T«tßSôõPm Lôi©jÕ úNô§jÕ YôeLÜm.

Y¬ûN TôoûYVôp LiP±kR Ïû\Tôh¥u RuûU
Gi Lôh£ (Visuals) (Nature of defect)

6

7

8

9

10
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£_õ & Gm (CG & M) T«t£ 2.3.156

@©hPo (Fitter) - ÏZônLs Utßm ÏZôn CûQl×Ls (Pipes and pipe fittings)

A[jRp, úNô§jRp Utßm control chart-p T§Ü ùNnRp (Measuring, checking
and recording in control chart)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• A[ÜLû[ A[kÕ AhPYûQûVj RVôo ùNnRp.

YûWTPj§uT¥ ‘20’ ùTôÚhLû[l T«tßSo RVôo ùNnÕ, ARû] RVôWôL
ûYj§ÚdL úYiÓm.

‘20’ T«t£Vô[oLû[, Aû]jÕ ‘20’ ùTôÚhL°u Õû[ A[ûYÙm úNô§jÕ Utßm A[kÕ
Utßm AkR A[ÜLû[ control chartþp T§®ÓmT¥d úLhÓd ùLôs[Üm.

úYûX«u Y¬ûN (Job Sequence)

• JqùYôÚ T«t£Vô[Úm TôõUô]jûR
26.00mm CûPùY° úL_ó_õp  ‘Go’

Øû]«p A[®Ó ùNnÕ Utßm
AhPYûQ - 1 (Table 1) Cp AYWÕ
úWôp GiÔdÏ G§WôL U§lûTd
Ï±©PÜm.

• AhPYûQ«p Es[ RWÜL°u

A¥lTûP«p CûR ®[dLl TPj§p
T§Ü ùNnV T«t£Vô[ôóL°Pm úLhL
úYiÓm. (Fig 2)

• ®[dLlTPj§p Es[ Ï±dÏ HtT
Yû[ûY YûWVÜm.

• NôõTôô ólTRtLôL ®[dLlTPjûR
T«tßSôóL°Pm NUôó©dL úYiÓm.
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LhÓlTôhÓ ®[dLlTPj§u GÓjÕLôhÓ (Fig 1)

Y¬ûN T«t£Vô[o A[Ü
Gi AûPVô[ Gi ª.Á.þp

1

2

3

4

5

6

7

8

9

10

JqùYôÚ T«t£Vô[Úm + 0.010- 0.000 áß
(component 26.00)  A[ÜLû[ T§®PÜm.

AhPYûQ - 1

Table 1

Y¬ûN T«t£Vô[o A[Ü
Gi AûPVô[ Gi ª.Á.þp

11

12

13

14

15

16

17

18

19

20

£_õ & Gm: @©hPo -- (NSQF- Revised 2022) - T«t£ 2.3.156

© NIMI 

NOT TO BE REPUBLISHED



141

LôhÓlTôhÓ ®[dLlTPm GuTÕ JÚ
ùNVp Øû\«p LôXl úTôd¡u GqYôß
Uôß¡\Õ GuTûRl T¥dLl TVuTÓm
YûWTPm BÏm. RWÜLs LôX YôõûN«p
§hPªPlThÓs[]. JÚ LhÓlTôhÓ

®[dLlTPm GlúTôÕm NWôNôõdÏ JÚ
ûUVd úLôhûPd ùLôi¥ÚdÏm. JÚ úUp
ûXu LhÓlTôhÓ YWm×dLô] ûXu Utßm
Ïû\kR LhÓlTôhÓ YWm×dÏ ¸r ûXu
BÏm. CkR ûXuLs YWXôtß
RWÜL°XõÚkÕ ¾ôóUô²dLlTÓ¡u\].
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£_õ & Gm (CG & M) T«t£ 2.4.157

@©hPo (Fitter) þ h¬p _õd (Drill Jig)

JÚ G°V h¬pXõe _õdþ ûV EÚYôdÏRp (Make a simple Drilling Jig)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ h¬p _õd¡u TôLeLû[ (machine) ùNnÕ A[ûY(size) TWôU¬jRp
• AùNm©° YûW TPj§uT¥ JÚ h¬p _õd¡u TôLeLû[ AùNm©° (assembly)

TiÔRp
• A[ÜLû[Ùm Utßm CÚl©PeLû[Ùm (location) úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: úUp ©ú[h (Top plate) (Part 1)

• êXlùTôÚû[ (LfNô EúXôLjûR)
úNô§dLÜm.

• T¦lùTôÚû[ @ûTp ùNnÕ, YûW
TPj§túLt\T¥, 58x 101x 14 ª.Á. dÏ Cß§
ùNnVÜm, (finish TiQÜm).

• Õû[ ûUVeLû[ (hole centreþLû[) mark

TiQÜm.

• (centre Punch) þùLôiÓ Õû[ûV (Punch)

ùNnVÜm Utßm 8 ªÁ ôöªe ùNnYRtLôL

• Õû[«Óm CVk§Wj§u úUp
T¦lùTôÚû[ AûUÜ TiQÜm.

• 7.8 ªÁ Ãªe TiÔYRtLôL φ 5.8 ª.Á.  +
7.8 ªÁ Õû[Lû[ Õû[«PÜm.

• 6 ª.Á. Utßm 8 ª.Á ÃUûWl TVuTÓj§
Õû[ûV Ãm TiQÜm.

• aød úTôphûP ÖûZlTRtLôL φ 8.5

ª.Á.þp 2 Õû[Lû[ h¬p TiQÜm.

• φ 11.8 ª.Á. ®hPm EûPV 4 Õû[Lû[
×xþ_ ùTôÚjÕYRtLôL Õû[«PÜm.

• φ 11.8 ª.Á. ®hPm EûPV Õû[ûV 12 ª.Á.
ÃUo ETúVô¡jÕ, H7 finish ¡ûPlTRtLôL
Ãm TiQÜm.

• áoûUVô] cornerþL°p ©£û\ ALt\Üm.

ùNnV úYi¥V úYûX 2: Sôl (Knob) EÚYôdÏRp  (Part 2)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.4.157

• êX EúXôLjûRf (LfNô EúXôLjûR)

úNô§dLÜm.

• 3 (Jaw)  Nd þp T¦lùTôÚû[l ©¥dLÜm.

• ûUVj Õû[ EÚYôd¡, ARû] φ 6.8 ª.Á.
± 0.1 A[®tÏl ùT¬ÕTÓjRÜm.

• ®hPm 18±0.1 EûPVûR 20 ª.Á. ¿[j§tÏd
LûPNp TiQÜm.

• Step dia 12± 0.1þûV 10 ª.Á. ¿[j§tÏ LûPNp
TiQÜm.

• YûW TPj§uT¥ Sop (Knural) TiQÜm.

• T¦l ùTôÚû[ §Úl©l ©¥jÕ

ªÚÕYô] úTd¡ev ùLôiÓ SoXõe
(Kunrling)  ùNnVlThP TÏ§ûV Nd]p
©¥dLÜm.

• JÚ 16 ª.Á. ¿[j§tÏ face TiQÜm.

• YûW TPj§uT¥ úNm@Tôó TiQÜm.

• úXj§p CÚkÕ T¦lùTôÚû[ ALt±,
ùTgf ûY³p ©¥jÕ tap ETúVô¡jÕ M8

UûW EÚYôdLÜm.

• ©£ßLû[ ALt\Üm.

• AÓjR SôlþdÏ (Knob) úUúX á±VYtû\
§ÚmTf ùNnVÜm

ùNnV úYi¥V úYûX 3: _õd ×x EÚYôdÏRp Jig bush  (Part 3)

• êXl ùTôÚû[ (LfNô EúXôLjûR)

úNô§dLÜm.

• 3 (Jaw)  Nd þp T¦lùTôÚû[l ©¥dLÜm.

• Face ùNnÕ ûUVjÕû[«hÓ Õû[ûV
®hPm 5.8 ª.Á.dÏl ùT¬Õ TiQÜm.

• φ 6 ª.Á.dÏ Õû[ûV Ãm TiQÜm.

• úRûYVô] ¿[j§tÏ ®hPm 20 ª.Á I
LûPNp ùNnVÜm.

• φ 12 ª.Á. EûPV T¥®û] 15 ª.Á.¿[j§tÏ
LûPNp TiQÜm.

• 12 ª.Á. ®hPm EûPV ®°mûT
(Øû]ûV) úNm@Tôó TiQÜm.

• 20 ª.Á. ¿[j§tÏ ÕiPôdLÜm.

• 4 ÕiÓLÞdÏm CûRúV ÁiÓm
ùNnVÜm.

• 12 ª.Á. ®hPm EûPV TÏ§ûV ©¥jÕd
ùLôiÓ AÓjR TdLjûR 20 ª.Á. ¿[j§tÏ
(Face)  ùNnVÜm.

• YûWTPj§uT¥ úNm@Tôó TiQÜm.

• ©£ßLû[ ¿dLÜm.
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ùNnV úYi¥V úYûX 4: aød úTôph EÚYôdÏRp Hook bolt (Part 4)

• êXl ùTôÚû[f (LfNô EúXôLjûR)
úNô§dLÜm

• Bu®p Utßm Ñj§Vp ETúVô¡jÕ,
YûWTPj§tÏ Ht\T¥ Lm©ûV
Yû[dLÜm.

• Section 'AA'þuT¥ RhûPVô] TWlûT
@ûTp ùNnVÜm.

• UûW«ÓYRtLôL ¿[YôhÓl TdLjûR
úNm@Tôó ùNnVÜm

• vPôdÏPu 8 ª.Á úaiÓ ûPûV
ETúVô¡jÕ. UûW EÚYôdLÜm.

• φ 8 ª.Á. ShûP ETúVô¡jÕ UûWûV
úNô§dLÜm.

• YûWTPj§uT¥ finish TiQÜm.

ùNnV úYi¥V úYûX 5: h¬p _õd AùNm©° (Drill jig assembly)  (Part 5)

• Aû]jÕl TôLeLû[Ùm ÑjRm ùNnVÜm.

• HúRàm áoûUVô] Øû]Ls CÚkRôp
©£ß ¿dLm ùNnL.

• úUp ©ú[h¥p  (Task - 2) bushþûV (Task - 3)

fit TiQÜm.

• úUp ©ú[h úUp, ∅ 6 ª.Á. x 16 ª.Á. dowel

pinþûV ùTôÚjRÜm.

• aød úTôph 2 þ IÙm ùTôÚjRÜm.

• aød úTôph¥p Sôl þ I (Knob) §ÚLÜm.

• ChannelþûV ÖûZdLÜm Utßm PYp
©uû] LiP±VÜm.

• ClúTôÕ Õû[«ÓYRtÏ h¬p _õd
RVôWôL Es[Õ.

• _õd¡p úN]ûXl ©¥lTRtÏ aød
úTôp¥p Es[ ûLl©¥ûV §ÚLÜm.

• ClúTôÕ Õû[«ÓYRtÏ hôõp _õd
RVôWôL Es[Õ.
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£_õ & Gm (C G &M) T«t£ 2.4.158

@©hPo (Fitter) þ h¬p _õd (Drill Jig)

Õû[«ÓYRtÏ G°V _õdv Utßm @©d^ôóLû[l TVuTÓjÕRp
(Use simple jigs and fixtures for drilling)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ _õd¡p T¦lùTôÚû[ locate TiÔRp
• MS Channel úUp Õû[ûVj Õû[«ÓRp
• ÕpXõVjûRf úNô§jRp.

úYûX«u Y¬ûN (Job Sequence)

©ú[h _õd þ úNôRû] (Plate jig - trial)

• ØkûRV T«t£ Gi 2.4.157 h¬p _õdûL
ETúVô¡dLÜm.

• ©ú[h _õd¡p CÚkÕ úUp ©ú[hûP
ALt\Üm.

• aød úTôp¥u CûP«p ùTôÚû[
(Locate) ùNnVÜm Utßm vPôlTo ©u
ùLôiÓ ùRôPÜm.

• SôlLs (Knob) ùLôiÓ ©ú[hûP ¡[ôml
TiQÜm.

• YhPm 6 x 4 GiLsÕû[«PÜm.

• úUp RLhûP ALt\Üm.

• _õd¡p CÚkÕ LômúTô]uh ùY°úV
GÓdLÜm.

• JÚ ùYo²Vo LôXõlTo ùLôiÓ
YûWTPj§u T¥ LômúTôù]uhûP
úNô§dLÜm.
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£_õ & Gm (CG & M) T«t£ 2.5.159

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

úLôQ ùY°úLôÓLÞdLô] Uôod¡e. @ûTXõe ùNnRp Utßm
CûPùY°L°p Insart - Lû[l ùTôÚjÕRp (Marking out for angular outlines,

filing and fitting the inserts into gaps)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TôLm A & B ÁÕ úLôQ ùY°dúLôÓLû[ ±±±±± 0.02 ª.Á. ÕpXõVjÕPu Ï±jRp
• ùTôÚjÕYRtÏ H7/g6 accuracy-ûVl TWôU¬jÕ, TôLm A & B-ûV @ûTp ùNnRp
• Insart - Lû[l ùTôÚjÕRp.
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úYûX«u Y¬ûN (Job Sequence)

• A[ÜLÞdÏ Ht\T¥ êX EúXôLjûR
ùYhPÜm.

• ùNeúLôQUôL @ûTp ùNnÕ ùYo²Vo
EVWUô²Utßm ùYo²Vo ùTYp
×úWôhWôdPûWd (Protractor) ùLôiÓ TôLm
A & BþûV Ï±dLÜm.

• Ï±dLlThP úLôh¥p ùY°d úLôh¥p
Tgf TiQÜm.

• (Hacksaw) ùLôiÓ AßjRp Utßm
Ne¡Xõj Õû[«ÓRp êXm úRûYVt\
EúXôLjûR ALt\Üm..

• úSo úLôhÓj ÕpXõVm ± 0.02 ª.Á.  Utßm

úLôQj ÕpXõVm ± 5' EPu TôLm A & BþûV
@ûTp ùNnVÜm.

• úLôQ A[ÜLû[ ùYo²Vo ùTYp
×úWôhWôdPûWd (Protractor) ùLôiÓ
úNô§dLÜm.

• TôLm A & BþûVl ùTôÚj§ @©²x
TiQÜm.

TôÕLôl× (Safety)

• Ï±dÏmúTôÕ úLôQ A[ÜLû[ /
úLôQjûR vúLp ùLôiÓ Ï±dLô¾oLs.

• ùTôÚjÕYRtÏ Ñj§VûXl TVu
TÓjRô¾oLs.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.159

© NIMI 

NOT TO BE REPUBLISHED



149

£_õ & Gm (C G &M) T«t£ 2.5.160

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

AÛª²Vm / ©jRû[ / RôªWm / vùP«uùXv v¼p / úTôu\
Cß§ (finish)  ùNnVlThP ùTôÚhL°p ØÝûUVôdLlThP
ùTôÚsL°u TWl×dÏf úNRôWªpXôUp  A[ÜdÏ ùYhÓRp,
Õû[«ÓRp, ALUûW ùYhÓRp úTôu\Yt±Lô] T«t£Ls (Exercises
on finished material, such as aluminium/ brass/ copper/ stainless steel, marking out, cutting
to size, drilling, tapping etc. without damage to surface of finished articles)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ùYo²Vo EVWUô² ùLôiÓ AÛª²Vm, ©jRû[, RôªWm úUp Ï±jRp
• hacksaw ETúVô¡jÕ ªÏ§Vô] EúXôLjûR ùYhÓRp
• LÜuPo £ed, h¬p ùNnRp, LÜuPo úTôo Utßm Ãm TiÔRp
• Tap TiÔRp, finish ùNnÕ ©£ß ¿dÏRp.

A - Counter Bore - ∅ 6

B - Drilling - ∅12

C - Counter Sunk - ∅10

D - Ream - ∅ 6

E - Tap - M10

F - Tap - M8

G - Tap - M6

H - Counter Sunk - ∅12.5
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX :  1 ØRp 4

• êX EúXôLjûR úNô§dLÜm.

• CWiÓ AÓjRÓjR TdLeLû[Ùm
RhPVô] TWlûTÙm @ûTp ùNnVÜm.

• TPj§p Es[ A[ÜLs T¥ Uôôód
ùNnVÜm.

• Dot Tgf Utßm ùNuPôó Tgf Uôôód ùNnR
A[®p Tgf ùNnVÜm.

• Õû[«Óm CVk§Wj§p T¦lùTôÚû[j
AûUÜ TiQÜm.

• TPj§p Es[T¥ Õû[Lû[
EiPôdLÜm.

• ùNnV úYi¥V úYûX 1:

AÛª²Vj§tdÏ Ï°ìh¥VôL (coolant)

UiùQuùQn (kerosene) TVuTÓjRÜm.

• êX EúXôLjûR úNô§dLÜm.

• ùNnV úYi¥V úYûX 2:  ©jRû[dÏ
(Brass) Ï°ìh¥VôL EXôó LûWVL á¥V
B«p (Dry soluable oil ) TVuTÓjRÜm.

• ùNnV úYi¥V úYûX 3:  RôªWj§tÏ
(Copper) Ï°ìh¥VôL EXôó LûWVôL á¥V

B«p (Dry soluable oil )  ApXÕ  ª]Wp
Tu±d ùLôÝl× B«p (mineral lard oil)

TVuTÓjRÜm.   .

• ùNnV úYi¥V úYûX 4:  vùP«u ùXv
v¼p (stainless steel) dÏ Ï°ìh¥VôL
ùYhÓ §WYm (cutting fluid) TVuTÓjR
úYiÓm.

• ùLôÓdLlThÓs[ A[ÜLs T¥ ôöªe,
LÜiPôóúTôôõe ALUûW Utßm LÜiPôó
úTôôõe EÚYôdLÜm.

• ©£ßLû[ ALt\Üm Utßm
T¦lùTôÚû[ U§lÀÓ ùNnYRtÏ
JlTûPdLÜm.

GfNôõdûL (Caution)

ûYv ÁÕ úYûX TÏ§ûV AûUdL
ùUuûUVô] RôûPÙm ùTôÚjR
ùUuûUVô] Ñj§Vp UhÓm
TVuTÓjR úYiÓm.

úYûX ÕiûP A§LUôL CßdL
áPôÕ, úYûXj Õi¥p GkR
º\Ûm HtTPôUp ùUÕYôL
ûLVô[Üm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.160

© NIMI 

NOT TO BE REPUBLISHED



151

£_õ & Gm (C G &M) T«t£ 2.5.161

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

JÚ Ah_vP©s ùNnÙm vúTu]o þûV EÚYôdÏRp (Making an

adjustable spanner)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• YûW TPjûRl TôojÕ ùYqúYß TôLeLû[j RVô¬jRp
• AùNm©°dLôL RVôWôÏRp
• Aû]jÕl TôLeLû[Ùm AùNm©s TiÔRp
• ÕpXõVj§tLôLf úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1:

TôLm A- - ----@©d^h _ô (Part ‘A’ - Fixed jaw)

• ùLôÓdLlThP A[ÜLÞdLôL êX
EúXôLjûRf úNô§dLÜm.

• úSWôL CÚlTRtLôL TWl× Ut\m TdL
YôhûP @ûTp ùNnVÜm.

• ùNeúLôQUôL CÚlTRtLôL AÓjÕs[
TdLjûR @ûTp TiQÜm.

• ùYo²Vo EVWUô² ùLôiÓ
YûWTPj§uT¥ Ï±dLÜm.

• (Hacksaw) ùLôiÓ AßjÕ ApXÕ
Ne¡Xõj Õû[«hÓ A§LlT¥Vô]
EúXôLjûR ALt\Üm.

• R5 Ï¯«tLôL (Concave) φ 10 Õû[ûVj
Õû[«PÜm.

• @ûTp ùNnÕ ®hÓ YûWTPj§uT¥
A[ÜLs Es[]Yô G] úNô§dLÜm.

• BWjûR, úW¥Vv úL_ó R5 & R3 ùLôiÓ
úNô§dLÜm.

• TdLYôh¥p CÚkÕ 12 ª.Á. BZj§tÏ
φ 3.8 ª.Á. Õû[ûVj Õû[«hÓ φ 4 Ãm
TiQÜm.

• ©£ß ¿d¡  TWlûT ªÚÕYôL @©²x
TiQÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.161

ùNnV úYi¥V úYûX 2:

TôLm B - vûX¥e _ô (Part 'B' - sliding jaw)

• ùLôÓdLlThP A[®tÏ êXl ùTôÚû[
úNô§dLÜm.

• úSo úLôhÓj RuûUdLôL TWl× Utßm
TdLjûR @ûTp TiQÜm.

• ùNeúLôQUôL CÚdÏm YûL«p
AÓjÕs[ TdLjûR @ûTp TiQÜm.

• ùYo²Vo EVWUô² ùLôiÓ
YûWTPj§uT¥ T¦lùTôÚû[
Ï±dLÜm.

• (Hacksaw) ùLôiÓ AßjÕ ApXÕ
Ne¡Xõj Õû[«hÓ A§LlT¥VôL
CÚdÏm ªÏ§Vô] EúXôLjûR ALt\Üm
Utßm φ 4, 2 hole Õû[«PÜm.

• A[ÜL°uT¥ T¦lùTôÚû[ @ûTp
ùNnÕ ®hÓ A[ÜLû[ úNô§dLÜm.

• BW ®°m×Lû[ @ûTp TiQÜm.

• ®°m×Lû[ @ûTp ùNnÕ
T¦lùTôÚû[l ©£ß ¿dLm ùNnVÜm.

ùNnV úYi¥V úYûX 3:

TôLm C - £\l× vÏÚ (Part - ‘C’ - Special screw)

• A[Ü φ 6 x 52 ª.Á.þdLôL Lm©ûV
úNô§dLÜm.

• 3 Jaw chuckþp Lm©ûVl ©¥jÕ, φ 4 ª.Á.,
¿[m 10 ª.Á.þ h6 LôL  ©²xtÏ EPu
Lm©ûV LûPNp ùNnVÜm.

• ¿[jûR 52 ª Á WôL Ïû\dLÜm.

• ØÝ ¿[j§tÏm M6 UûW«PÜm.

• UûW«PlThP TÏ§ûV ûP Sh ùLôiÓ
úNô§dLÜm.

@©d^h þ _ô RôûP AùNm©° (Fixed

jaw assembly)

• @©d^hú_ô þ ®p Lm©ûV ÖûZjÕ
ARû] ¨ûXlTÓjRÜm.

• @©d^h _ô EPú]úV ∅ 2 ª.Á. Õû[ûVj
Õû[«PÜm.

• ∅ 2 ª.Á. EÚû[ ©uû]l ùTôÚjRÜm.

• A[ÜLû[f úNô§dLÜm.
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ùNnV úYi¥V úYûX 4:

TôLm D þ vûX¥e ©ú[h (Part D: Sliding plate)

• EúXôLj RLûP A[ÜLÞdLôLf
úNô§dLÜm.

• úSWôdÏYRtLôL EúXôLj RLûP @ûTp
ùNnÕ, ¥úW @ûTXõe CWôÜRp êXm
ùNeúLôQm ùLôiÓ YWÜm.

• YûWTPj§uT¥ úX AÜhûP Ï±jÕ
Tgf ùNnVÜm.

• Ñj§VXôp 6 ª.Á. flat ER®ÙPu RLÓ
EúXôLjûR Yû[dLÜm.

• Yû[jR ©\Ï A[®tLôL úNô§dLÜm.

• Lô¥j §\l©tLôL ∅ 4 ª.Á. Õû[ûVj
Õû[«PÜm.

• Lô¥j §\l©tLôL Ne¡Xõj Õû[«ÓYÕ
A§LlT¥Vô] EúXôLjûR ALtß¡\Õ.

• A[ÜLÞdLôL Lô¥ûV @ûTp ùNnVÜm.

• YûWTPj§uT¥ ARu ̈ ûX«p ∅ 4 ª.Á.
Õû[«PÜm.

• 60º úLôQm ¡ûPlTRtLôL @ûTp ùNnÕ
ùTYp ×úWôhWôdPûWd (Protractor)

ùLôiÓ úNô§dLÜm.

• Yû[YôL úRnjÕ (Radius filing) ùNnÕ
©£ßLû[ ALt\Üm.

TôLm E þ SoXõe ùNnVlThP Sh (Part 'E'

Knurled Nut)

• YûWTP A[ÜdúLtT êXlùTôÚû[
úNô§dLÜm.

• Lm©ûV 3 Jaw  Nd¡p  ©¥jÕ hì
TiQÜm.

• EÚû[ûV ∅ 12 ª.Á.þdLôLd LûPNp
ùNnVÜm.

• SoXõe åp ùLôiÓ, 15 ª.Á. ¿[m YûW
ùY°l×\l TWlûTf
ùNôWùNôWlTôdLÜm.

• ∅ 5 ª.Á. Õû[«hÓ M6 ALUûWùYh¥
ùLôiÓ Õû[«PlThP Õû[ûV tap

TiQÜm.

• Side þ I  2 x 45º  Chamfer TiQÜm.

• ÕiPôdÏRûXf ùNnÕ Utßm AÓjR
TdLjûR  Chamfer TiQÜm.

ùNnV úYi¥V úYûX 5:

vúT]o AùNm©° (Spanner assembly)

• Aû]jÕl TôLeLÞdÏUô] EúXôL
A[®û]þûV (Material size) úNô§dLÜm.

• @ûTp ùNnÕ mark ùNnÕ, A[®tÏ
TôLeLsA & BþûV @©²x TiQÜm.

• YûWTPj§uT¥ TôLm 'D'þûV Yû[dLÜm.

• A§LlT¥Vô] EúXôLjûR ALt±
A[®tÏ @©²x TiQÜm.

• NÕWd Lô¥ûV @ûTp ùNnÕ @©²x
TiQÜm.

• Õû[Lû[j Õû[«hÓ counter sink

TiQÜm.

• LûPNp ùNnÕ, Õû[«hÓ, ALUûW
ùYh¥, Sop ùNnÕ, TôLm EþûV A[®tÏ
ÕiPôdLÜm.

• vPl LûPNp ùNnÕ, ùY°l×\ UûW
ùYh¥, TôLm CþûV A[®tÏ
ÕiPôdLÜm.

• TôLm C Utßm AþûV AùNm©°
TiQÜm.

• ôõùYh (Rivet) ùNnÕ TôLm B Utßm DþûV
CûQdLÜm.

• Aû]jÕl TôLeLû[Ùm Ju\ôL
AùNm©° ùNnVÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.161
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úYûX«u Y¬ûN (Job Sequence)

`ôlh¥p CÚkÕ ×pXõûV ùY°úV
GÓjRp (Extract pulley from shaft)

• ×pXo ETúVô¡jÕ ×pXõûV ALtßRp.

• BoTôo ©Wv (Arbor press) ETúVô¡jÕ
×pXõûV ALtßRp.

×pXo ETúVô¡jÕ ×pXõûV ùY°úV
GÓjRp (Extract pulley using puller)

• `ôlh Utßm ×pXõ«u A[ûYf NôokÕ,
ARtúLt\ N¬Vô] A[ÜûPV ×pXûWj
úRokùRÓdLÜm.

• ©£ßLû[ ALt\ ApXÕ `ôlh¥u
Øû] ÅdLjûR ALt\, RhûP @ûTp
ETúVô¡jÕ `ôlh¥u Øû]ûV ÑjRm
ùNnVÜm.

• ×pXõûV Eß§VôLl ©¥lTRtÏ, ×pXõ«u
êûX ®hPj§u G§oTdLeL°p
(diagonally opposite sides)  ×pX¬u LôpLû[
ûYdLÜm. (Fig 1)

• `ôlh¥p CÚkÕ, ×pXõûV ØÝûUVôL
ALtßYRtÏl úTôÕUô] Uj§«Ûs[
vÏì (centre screw)  ¿[m CÚdÏm YûL«p
ûL«]ôp §Ú¡ ×pX¬u
ûUVj§ÚLô¦ûV ̈ ûXlTÓjRÜm.

• ALtßm Øu]o, `ôlhûP Ñt± £X
Õ°Ls GiùQn RPYÜm.

• N¬Vô] A[ÜûPV vúT]o ETúVô¡jÕ,
centre screwþûY ºWôL CßdLÜm,  Utßm
×pXõ B]Õ ̀ ôlh¥p CÚkÕ, @©ÃVôL

£_õ & Gm (C G &M) T«t£ 2.5.162

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

×pXõLû[ LZtßRp Utßm UôhÓRp (Dismantling and mounting of pulleys)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs

• ©pXôó (puller) ETúVô¡jÕ ×pXõûV (pulley) ùY°úV GÓjRp

• BoTôo ©Wv (arbor press) ETúVô¡jÕ ×pXõûV (pulley) þûV ùY°úV GÓjRp
• `ôlh ÁÕ ×pXõþûV UôhÓRp.
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£±V `ôlh¥p CÚkÕ ×pXõûV
ALtßYRtÏ AoTôo ©Wv(Arbor

press)þI TVuTÓjRÜm.

¿[Uô] `ôlh¥p CÚkÕ ApXÕ
CVk§WjÕPu CûQdLl
Th¥ÚdÏm `ôlh¥p CÚkÕ
×pXõûV ALtßYRtÏ N¬Vô]
×pXõûV ETúVô¡dLÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.162

ùY°úV YÚ¡\Rô G]f úNô§dLÜm,
CpXô®hPp Uj§«Ûs[ vÏì®u
(Centre screw) RûXl TÏ§«p CúXNôL
Ñj§VX¥ ùLôÓdLÜm.  CÕ `ôlh¥p
CÚkÕ ×pXõûV @©ÃVôL ùY°YW, ER®
ùNnÙm. (Fig 2)

BoTo ©Wv TVuTÓj§ ×pXõûV
ùY°úV GÓjRp (Extract pulley using Arbor

press)

• HúRàm ©£ß CÚkRôp ARû] ALt\
ApXÕ `ôlh¥u Øû]«p CÚkÕ
ÅdLm ALt\ JÚ RhûPVô] @ûTp
ùLôiÓ `ôlh¥u Øû]ûV ÑjRm
ùNnVÜm.

• `ôlh¥tÏ HtT BoTo ©WvûN AûUÜ
TiQÜm.  CÕ ̀ ôlh¥u ®hPjûR®P
£±RôL/Ïû\YôL CÚdL úYiÓm.

• `ôlh¥túLtT úUihWûXj
úRokùRÓdLÜm.  CÕ `ôlh¥u
®hPjûR®P £±VRôL CÚdL úYiÓm.

• JÚ ú_ô¥ CûQ ©[ôdÏLû[
úRokùRÓdLÜm Utßm AYtû\ ©Wv£u
(bed) ÁÕ ̈ ûXlTÓjRÜm.

• ×pXõ«às CÚdÏm `ôlh B]Õ,
©Wv£u Wôm EPu úSo úLôh¥p
CÚdÏm YûL«p CÚdÏUôß, CûQ

©[ôdÏLs úUp, `ôlh EPu ×pXõûV
ûYdLÜm.  A§LThN ER®«û] (Support)

YZeÏm YûL«p, `ôlhÓdÏ GqY[Ü
AÚLôûU«p ùSÚdLUôL CÚdL
Ø¥ÙúUô AqY[Ü AÚLôûU«p parallel

blocks CÚlTûR Eß§ ùNnV úYiÓm.

• ALtßm úTôÕ EWônûYd Ïû\lTRtLôL
`ôlhûP Ñt± £X Õ°Ls GiùQn
CPÜm.

• `ôlh¥u ÁÕ úUu¥¬ûX (Mandrel)þûV
¨ûXlTÓj§, úUu¥¬p (Mandrel) ÁÕ
©Wv£u WômþûV ̈ ûXlTÓjRÜm. (Fig 3)

• ×pXõûV®hÓ `ôlh B]Õ ùY°úV
YÚm YûL«p, úUu¥ôõp ÁÕ ºWôL, Wôm
ùLôiÓ CúXNô] AÝjRm ùLôÓdLÜm.
×pXõ«p CÚkÕ, `ôlh B]Õ,
ØÝûUVôL ùY°úV YkÕ ®Ým YûW
Wôm ÁÕ AúR AÝjRjûR ùRôPokÕ
ùLôÓdLÜm.

• WômþûV ARu BWmT ¨ûXdÏ ºWôL,
§ÚmTÜm ùLôiÓ YkÕ, úUuhôõûX
ALt\Üm.

×pXõûVÙm Utßm `ôlhIÙm
úLôoj§ûQjRp (Assemble pulley and shaft)

• `ôlh¥u ̧ úY Utßm alþp ©£û\ ¿d¡
¸úYþûVf ÑjRm ùNnVÜm.

• `ôlh,  al Utßm ̧ úYþu A[ÜLû[f
úNô§dLÜm.

• `ôlh¥u úUp ûLLs ùLôiÓ ûPh
×x @©h BL CÚdÏm YûL«p `ôlh
úUp alþûT ×Ïj§ (insert) ùNnÕ
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úNô§dLÜm (Check).  CkR @©h ¡ûPdÏm
YûW `ôlhûP TôXõx TiQÜm
ApXÕ T¦lùTôÚ°u @úTôûW (bore)

v¡Wôl TiQÜm.

• N¬Vô] ÏßdÏ ùYhÓj úRôt\m Utßm
N¬Vô] ¿[m EûPV JÚ  (Gib head key) þ
ûV úRokùRÓdLÜm.

• `ôlh¥u ¸úYþ«u Es ùNÚ¡/
ÖûZlTRu êXm, ¸þûV ARu
ALXj§tLôLf úNô§dLÜm.  ¸úYþ«u
Es ¸ B]Õ  JÚ  (light tap fit) BLl
ùTôÚjÕm YûW ¸þûV hWô @ûTp (draw

file) TiQÜm.  CûRl úTôXúY alþ©u
¸úYþ«u Es ¸þûVf úNô§dLÜm. (Fig 4)

• JÚ ùUu Ñj§VXôp CúXNôLj Rh¥
alþûT `ôlh úUp @©h TiQÜm.

• ¸þûV ¸úYþ«u Es úPl (tap) TiQÜm.
¸þûV ALt± HúRàm úUPô] TôLeLs
Es[]Yô G]f úNô§jÕ, EVo ×s°
(high spots)þûV @ûTp ETúVô¡jÕ (file away)

¿dLÜm.  Boss of the hubþp CÚkÕ  key head

B]Õ ÑUôo 15 ª.Á. Rs° CÚdÏm YûW
úUtá±V ùNVûX §ÚmTÜm ùRôPWÜm.
(Fig 5)

• ¸þûV ALt±,  (face) úUp ùTôÚj§ fit þI
úNô§dLÜm.

• JÚ Ñj§Vp ùLôiÓ, JÚ Eß§Vô] A¥
ùLôÓjÕ ̧ þI ùTôÚjRÜm.
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£_õ & Gm (C G &M) T«t£ 2.5.163

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

úNRUûPkR ¸þLÞdÏl T§XôL ×§V ¸ (Key) RVôôõjÕ UôtßRp (Making

and replacing damaged keys)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• Al (hub) Utßm ú`lh (shaft)þp @ùTRo ¸ (feather key) ETúVô¡jÕ AùNm©s
TiÔRp.

úYûX«u Y¬ûN (Job Sequence)

• CûQVô] ̧  (Parallel Key) ùLôiÓ Al (hub)

Utßm ú`lh (shaft)þI AùNm©s
TiQÜm.

CûQVô] ¸ (key) ùTôÚjRp (Parallel key

fitting)Nô® ùTôÚjRp (Parallel Key Fitting)

• `ôlh Utßm alþu ¸úYþp ©£ß ¿d¡
¸úYþûV ÑjRm ùNnVÜm.

• Precision Instruments TVuTÓj§, ̀ ôlh,  al

Utßm ¸úYþu A[ÜLû[ úNô§dLÜm.
YûWTPj§uT¥ `ôlh¥u ùY°l×\
®hPm alþu Eh×\ ®hPm, ¿[m,
ALXm Utßm ̧ úYþu BZm B¡VYtû\
úNô§dLÜm. (Fig 1)

• ¸úYþ«u A[ûYf NôokÕ ARtúLt\
ùTôÚjRUô] ÏßdÏ ùYhÓj úRôt\m
EûPV ¸ v¼pþu JÚ ¿[jûRj úRoÜ
ùNnVÜm.
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• ¸þ«u JÚ Øû]«p, Yû[ûY (radius)þûV
@ûTp ùNnÕ ¸úYþ«u ¿[jûR ®Pd
áÓRXôL 1 ª.Á. ¿[j§p ùYh¥ ¸þ«u
Uß Øû]ûV @ûTp TiQÜm. (Fig 2)

¸ B]Õ ARu A¥lTÏ§
®°m×Ls ØÝYûRÙm Ñt±
úN@©ôó (chamfer)  TiQlThÓs[Rô
GuTûR Eß§ ùNnVÜm.

• `ôlh¥u ¸úYþp ùTôÚkÕUôß ¸þ«u
ALXjûRf úNô§dLÜm.  ̀ ôlh¥u úUp
¸úY EPu CúXNô] úPl @©h/ûXh
¸«e @©h tap fit / light keying fit (K7 - h6)

CÚdÏUôß ¸þûV draw file TiQÜm.
(Fig 3)

• alþu ¸úY  EPu CúXNô] úPl @©h
(tap fit)þp ¸ Es[Rô GuTûR úNô§dLÜm.
(Fig 4)

• ¸úYþp ¸  (Key) ùTôÚjRUôL AûUYûR
(proper bearing of key)þ Fo_õRlTÓj§   (ascer-

tain) TiÔYRtÏ ¸þ«u A¥lTôLm

Utßm Aû]jÕl TdLeL°Ûm ×¬μVu
lÞ (prussian blue)þûY apply TiQÜm.

• `ôlh¥u ¸úYþ«u Es ¸þûV ÖûZjÕ
JÚ CXÏ GûP ùUu Ñj§Vp ùLôiÓ
RhPÜm. (Fig 5)

• `ôlh¥u úUp alþûT  úPl (tap) ùNnÕ
`ôlh¥p CÚkÕ alþûT ALt\Üm,
¸þûVf úNô§jÕ, ¸ B]Õ alþu ¸úY
EPu GeùLpXôm ùRôPo× (contact)

HtTÓj§ Es[Õ Guß úUPô]
TôLeLû[ Ï±jÕd ùLôs[Üm.

• úUPô] TôLeLs ®XÏUôß CúXNôL
@ûTp ùNnVÜm. ̧ þ«u úUt TÏ§ B]Õ,
úRôWôVUôL 0.1 ª.Á. N¬VôL (clear) CÚdL
úYiÓm.

• al B]Õ ®Úm×m ̈ ûX«p ̀ ôlh úUp
ùTôÚkÕm YûW ùTôÚjRp (fitting) Utßm
@ûTXõe úYûX (filing operation)þûVj
§ÚmTÜm ùRôPWÜm. (Fig 6)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.163
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£_õ & Gm (C G &M) T«t£ 2.5.164

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

TÝRûPkR TtNdLWeLû[d LZtßRp, TÝÕ ¿dÏRp(Repairing damaged

gears)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• CVk§Wj§p CÚkÕ ¸Vo Tôdû^ LZtßRp
• úRnUô]m AûPkR ApXÕ úNRUûPkR TôLeLÞdLôLf úNô§jRp Utßm ×§RôL
UôtßRp

• ¸Vo Tôdû^ AùNm©s TiÔRp
• ùUμ²p ¸Vo Tôdû^ UôhÓRp, T¬úNôRû] KhPjûR úNô§jRp.

úYûX«u Y¬ûN (Job Sequence)

¸Vo Tôdû^d LZtßRp (Dismantling the

gear box)

• ©WRô] TYo Nlû[ûV Ñ®hf Bl
TiQÜm.

• ú`©e ùUμu (Shaping machine) ¸Vo
Tôdû^ BnÜ TiQÜm.

• LYNeLs Utßm ùTphÓLû[d LZt\Üm.

• UWjÕiÓLs ùLôiÓ ¸Vo Tôdû^j
RôeLÜm.

• ùTôÚjRUô] LÚ®Lû[ ETúVô¡jÕ
@TôvP]ôóv I (fasteners) vÏÚûY  (Un-

screw) LZt\Üm. (Fig 1)
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• ¸Vo Tôdû^ ALt± T¦ úUû_ ÁÕ
ARû] ûYdLÜm.

• ×pXo ETúVô¡jÕ ¥ûWYo `ôlh¥p
CÚkÕ ¥ôõYu  (driver)  ×pXõûV ALt\Üm.
(Fig  2)

Fig 1
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Fig 2
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• ¥ûWq ̀ ôlh¥p CÚkÕ ̧ þûV ALt\Üm.

• úTôõe LYov (Bearing covers) Utßm EhTdL
No¡°lv (internal circlips) þ I ALt\Üm.

• LôlTo Lm© Utßm Ñj§Vp ETúVô¡jÕ,
`ôlhûP Rh¥ ¥ûWYo `ôlhûP
LZt\Üm.

• v©¬e úXôúPÓ μl©e XõYo (Spring

loaded shifting lever) þûV disconnect ùNnÕ, ̧ Vo
Tôd³p CÚkÕ, vûX¥e ¡Vo ë²h (slid-

ing gear unit) Utßm úT¬eÏLû[ ALt\Üm.

• ¥ôõYu (driver) ̀ ôlh¥u vúT^Wp  Es[
¡Wl vÏÚ (spacer grub screws). No¡°lv,
úT¬e LYov  (criclips, bearing covers) Utßm
Gih  Sh (end nut) ALt\Üm. (Fig 3)

• LôlTo Lm© Utßm Ñj§Vp TVuTÓj§
`ôlhûPj Rh¥ ¥ôõYu (driver)

`ôlhûP ALt\Üm.  ©u]o ¸Vo
Tôd³p CÚkÕ vúT^ov, ¡Vov spac-

ers, gearsþûV ùY°úV GÓdLÜm.

• UiùQiùQn ETúVô¡jÕ Aû]jÕ
TôLeLû[Ùm ØÝûUVôLf ÑjRm ùNnÕ,
LôhPu Õ¦ ùLôiÓ ÕûPdLÜm. (Fig 3

Utßm 4)

Fig 3
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Fig 4
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• úRnUô]m HúRàm Es[Rô GuTRtLôL

Aû]jÕl TôLeLû[Ùm úNô§dLÜm.

• úNRUûPkR ¡Vôó TôLeLû[ Nôõ ùNnVÜm.
(T«t£  2.5.167) ûV TôôódLÜm.

• AùNm©s TiÔm Øu]RôL TôLeLû[
EV®PÜm. (Fig 5)

• LZt±VYôß ARu ©uú]ôdL (reverse)

Øû\«p ¸Vo Tôdû^ AùNm©s
TiQÜm.

• ùUμàPu ̧ Vo Tôdû^ UôhPÜm.

• ùYqúYß úYLeLÞPu, úNôRû]
KhPjûRf úNô§dLÜm. (4 YûL úYLeLs
(4 Speeds)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.164
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§\u Y¬ûN (Skill sequence)

TtNdLW Eßl×Lû[ BnÜ ùNnRp (Inspection of gear tooth elements)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ ùLôÓdLlThP vTo ¸V¬u P.C.D - ûVf úNô§jRp
• vTo ¸Vo Tp L]jûRf úNô§jRp
• ùTôÚkÕm TtNdLWeLÞdÏ CûP«Xô] TtL°u CûPùY° Utßm backlash þ I
úNô§jRp

• TtNdLWeL°u úRnUô]m Utßm LôuùNuh¥ôõ£¥ (Concentricity) þ I úNô§jRp.

¸V¬u P.C.D.þûVf úNô§jRp (Checking of

the PCD of the gear)

• A[dLlTP úYi¥V ¸VûWj
úRokùRÓjÕ ARû] T¦ úUû_ úUp
ûYdLÜm.

• ¸Vo A[ûY A[lTRtLôL CWiÓ
RWUô] £Xõi¥¬Lp ©uv (Standard

cylindrical pins) ApXÕ Tôpv (balls)þI
úRokùRÓdLÜm.

• @l[ôug ûUdúWô ÁhPo (Flange

micrometer) þ I ©¥jÕ, (Fig 1) þp Lôh¥VT¥,
£Xõi¥¬dLp ©uv (cylindrical pins) ApXÕ
Tôpv (balls)þI úRoÜ ùNnÕ ûYdLÜm.

Fig 5
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• @l[ôug ûUdúWôÁhPo (Flange micrometer

reading) þI ARu §m×s (thimble) Utßm
úTôp A[ÜLû[ (barrel scales)þI lock

ùNnÕ A[ÜLû[ Ï±jÕd ùLôs[Üm.

• ¡ûPdLl ùTt\ ûUdúWô ÁhPo
(reading)þp CÚkÕ  ©u (pin) ApXÕ Tôp,
®hPj§û] (ball, diameter)þI L¯jÕ P.C.D.þI
LiÓ©¥dLÜm.

úUtùNôu] CkR Øû\Vô]Õ
TtLs CWhûPlTûP CXdL
GiLû[  (even numbers of teeth) EûPV
¸VoLÞdÏ UhÓúU ùTôÚjRUô]Õ.

TtL°u Gi¦dûL GjRû]VôL
CÚkR úTô§Ûm, ¸Vo A[ûYj
¾oUô²dL, Fig 2þp LôhPlThÓs[
LXl× BnÜ (composite inspection)

B]Õ JÚ TVàs[  (Shop)

LÚ®VôÏm.

TtNdLj§u Tp L]m A[jRp (Measuring

the gear tooth thickness) (Fig 3)

• A[dLlTP úYi¥V ¸VûWj
úRokùRÓjÕ ARû] JÚ ûY³p
©¥dLÜm.

• Fig 3þp Lôh¥VT¥ ¡Vo åj úLXõTo (gear

tooth caliper) þI N¬YWl ©¥dLÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.164
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• Tp-Xõu TdLjûR ùRôÓUôß ¸Vo åj
LôXõlT¬u N¬ ùNnÙm Pôe¡û]
(adjustable tongue)þI  adjust ùNnVÜm.

• LôXõlT¬p CÚkÕ úSW¥VôL readingþûVd
Ï±jÕd ùLôs[Üm. AÕRôu TpXõ-u
L]m BÏm.

ùTôÚkÕm ̧ VoLs Utßm  CûP«Xô]
¸Vo ¼j CûPùY°ûV úNô§jRp
(Checking the gear teeth clearance between mating
gears and backlash) (Fig 4)

• TPj§p Lôh¥VT¥ A[dLlTP úYi¥V
¸VoLû[  arrange  ùNnVÜm.

• JÚ ¸VûW, AÝjRUôL (rigid) þ ©¥jÕd
ùLôiÓ, TPj§p Lôh¥VT¥, ùTôÚkÕm
¸VoL°u ¸Vo ¼jLÞdÏ CûP«Xô]
CûPùY° Y¯VôL @ÀXo úL_ó (feeler

gauge)þI ÖûZdLÜm.

• @ÀXo úL_ó  reading I Ï±jÕd ùLôs[Üm
Utßm AÕRôu backlash value BÏm.

• A[dLlThP (backlash value)þûY
ùLôÓdLlThÓs[ AhPYûQÙPu
Jl©hÓ AÕ YZeLlThP U§l×dÏs
(permissible value limit) þp Es[Rô GuTûR
Eß§ ùNnÕ ùLôs[Üm.

AhPYûQ þ 1 (Table 1)

úTdúXx BúXôNû]Ls

       ©hf (Pitch)      úTdúXx (Back lash)

3 P 0.013

4 P 0.010

.5 P 0.008

6 P 0.007

7 P 0.006

8 - 9 P 0.005

10 - 13 P 0.004

14 - 32 P 0.003

33 - 64 P 0.0025

¸VoL°u úRnUô]m Utßm Lôu
ùNuhôõ£¥ (concentricity) þI úNô§jRp
(Checking the concentricity and wear of gears)
(Fig 5)

• TPj§p Lôh¥VT¥ JÚ úUu¥¬Xõp
(mandrel)þ A[dLlTP úYi¥V ¸VûW
ùTôÚjRÜm.
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• ùTôÚjRUô]  ApXÕ £[i¥¬Lp ©u
(cylindrical pin) þI úRokùRÓjÕ ARû]
CWiÓ TtLÞdÏ CûP«Xô]
CûPùY°«p ûYdLÜm.

• £[i¥¬Lp ©u (Cylindrical pin) ApXÕ
ùY°l×\f Ñtß YhPjûR
ùRôÓmT¥VôL PVp Ï±Âh¥û] (dial in-

dicator hold ùNnVÜm.

• PVp Cu¥úLhPo T¥jÕ (reading) þI
Ï±jÕd ùLôs[Üm.

• Aû]jÕ ¡Vo ¼j (gear teeth) þdÏm CúR
ùNVp Øû\ûVj §ÚmTf ùNnÕ AúR
úSWm PVp Cu¥úLhPo readingþI
Ï±jÕd ùLôs[Üm.

• A§LThN PVp úL_ó  (reading)þp CÚkÕ
Ïû\kRThN PVp úL_ó  (reading)þI

L¯lTRu êXm ùUôjR run out ApXÕ
(concencity) þ LôuùNuhôõ£¥ I
LQd¡PÜm.
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úYûX«u Y¬ûN (Job Sequence)

• úRûYVô] ¿[j§tÏ ùTphûP Uôôód Lh
ùNnÕ TiQÜm. (Fig 1)

£_õ & Gm (C G &M) T«t£ 2.5.165

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

ùTphLû[ TÝÕ ¿dLm ùNnRp Utßm ×§RôL UôtßRp Utßm ARu
úYûX ùNnÙm ¨ûXûV úNô§jRp (Repair & replacement of belts and check for

workability)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ¥ûWYo  (driver) Utßm ôõVu  (driver) ×pXõ«p JÚ ùTphûP fix TiÔRp
• JÚ 'V' ùTph ¥ûW®u  'Tension I A[jRp
• JÚ v©ôõe úTXuv ùLôiÓ ùTph ùPu`û] Ah_vh ùNnRp.

• ùTph¥u CWiÓ Øû]Lû[Ùm square

BL trim TiQÜm. (Fig 2)

• úX£e CVk§Wj (Lacing machine) þu jaws -

L°u Uj§«p (centrally) AXõúLhPo
@lúTv¥]o (all igator fastener)þûVl
ùTôÚj§ ùUμ²p @Tôvh]ôó  (fastener)

þI ©¥lTRtÏ  jaws -   L°u TdLYôh¥p
©uû] ùTôÚjRÜm. (Fig 3)

• ùUμ²u jaws -   LÞdÏ CûP«p
ùTphûP Uj§«p (Centrally) BL
ûYdLÜm.(Fig 4)

• ùTph EPu ©[x (flush) BÏm YûW
ùTph¥u Es @TôvP]ôó (fastener)þI
AÝjÕYRtÏ CVk§WjûR CVdLÜm.   (Figs

5 Utßm 6)  fastenerþu ®°m×Lû[ trim

TiQÜm.

• `ôlh Utßm ×pXõûVf Ñt± ùTphûP
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ûYjÕ, ùTph¥u ùNôWùNôWlTô]
TdLUô]Õ ×pXõdÏ G§WôL CÚdÏUôßf
ùNnÕ ©uû]d ùLôiÓ CWiÓ
Øû]Lû[Ùm CûQdLÜm.(Fig 7)

• £±V ×pXõ«u Øû]«p ØRXõp
ùTphûP ùTôÚj§ ©u]o ùT¬V
×pXõ«u úUp ARû] KPf ùNnVÜm.
(Fig 8)

§\u Y¬ûN (Skill sequence)

'V' ùTph ¥ûW®p ùTph ùPu`û] Ah_vh ùNnRp (Adjust belt ten-

sion in ‘v’ belt drive)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ v©¬e úTXuv (spring balance) ETúVô¡jÕ, ùTph ùPu`û] úNô§jRp
• ùPu`²e úTôphPôp ùTph ùPu`û] Ah_vh ùNnRp.

• JÚ v¼p úPl ETúVô¡jÕ ×pXõLÞdÏ
CûP«p, ùTp¥u ¿[Uô] span lengthþI
A[dLÜm.

• ×pXõLÞdÏ CûP«Xô] ùTph¥u
¿[Uô]  (length)þu S.Ó TÏ§«û] LiÓ
©¥dLÜm.

• CkR SÓl×s°ûV Eh×\UôL AÝjRÜm,
©u]o ARû] ùY°úV CÝjÕ ùUôjR
deflectionþûV note TiQÜm. (Fig 1)

CÕùTph¥p HtL]úY ùPu`u
RuûUûV (existing tension) Ï±d¡\Õ.
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• Xôd ShþûP R[ojRÜm. (Fig 2)

• ¡[ôm©e úTôphûP ®ÓTPf ùNnVÜm
(Fig 2)

• ùPu`û] Uôt± AûUdL Ah_vh
ùNnÙm vÏÚ (adjusting screws) EPu
×pXõûV SLWf ùNnVÜm. (Fig 2)

×pXõûVf N¬VôL AûXu ùNnV,
Ah_vh ùNnÙm vÏÚ (adjusting

screws)þûV NUUôLj §ÚlT úYiÓm.

• JÚ v©¬e úTXuv (spring balance) þ I
CûQjÕ ûYjÕ ùTph¥u ùPu`û]f
úNô§dLÜm. (Fig 3)

• ùPu`u N¬VôÏm YûW Ah_vh
ùNnÙm vÏÚþûV Uß N¬ùNnRp
ùNnVÜm.

• ¡[ôm©e úTôphûP ûPh TiQÜm.

• Xôd ShûP ûPh TiQÜm.
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£_õ & Gm (C G &M) T«t£ 2.5.166

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

CuYpëh ×úWô@ûTûXf  úNô§dL ùPmlú[h / úL_ó EÚYôdÏRp
(Making of template / gauge to check involute profile)

úSôdLeLs: CkR T«t£«u Cß§«p ¿eLs §\mùT\ CÚlTûY
• ùNVp 1 Utßm 2þdÏ JÚ ùYo²Vo EVWUô² ùLôiÓ A[ÜLû[ Ï±jRp
• ùNVp 1 Utßm 2þdÏ JÚ ùYo²Vo ùTYp ×úWôhWôdhûWd (protractor) ùLôiÓ
úLôQeLû[ Ï±jRp

• hack saw AßlTRu êXm relief EÚYôdÏRp
• ùY°l×\ Utßm Eh×\ 'V'þûV ± 10 ¨ªPm ÕpXõVj§tÏ @ûTp TiÔRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: úLôQ úL_ó (Angle gauge)

NUUôL Es[Õ GuTûR Eß§ ùNnVÜm.

• YZeLlThP ùPmlú]h  úL_ó ùLôiÓ,
60º úLôQj§u ÕpXõVjûRf úNô§dLÜm.

• 'V' Ïì®tÏ úUt ùNôu] T¥Lû[j
§ÚlTf ùNnVÜm.

• JÚ TdLj§u ùY°l×\ VeeþdLôL, RLh¥p
CÚkÕ A§LlT¥Vô] EúXôLjûR
ùYhPÜm.

• ûUVd úLôh¥tÏf N¬VôL   V  «u
TdLj§p @ûTp (Side of the Vee)þûV ùNnÕ
@©²x TiQÜm.

• Veeþ«u AÓjR TdLj§p CÚkÕ
A§LlT¥Vô] EúXôLjûR ùYh¥
ALt\Üm.

• ûUVd úLôh¥tÏ VeeþûV @ûTp ùNnÕ
@©²x TiQÜm.

• JÚ ùYo²Vo ùTYp ×úWôhWôdPôó
(protractor) ùLôiÓ 60º  úLôQjûR
úNô§dLÜm. Utßm  Aû]jÕ
®°m×Lû[Ùm @ûTp ùNnÕ @©²x
TiQÜm.

• ©£ßLû[ ALt± A[ÜLû[
úNô§dLÜm.

• êXl ùTôÚû[ / LfNô EúXôLjûR
AYt±u A[®tLôLf úNô§dLÜm.

• A[Ü 60 x 20 x 3.8 ª.Á.þdÏ @ûTp ùNnÕ
RLhûP @©²x TiQÜm.

• 60º ùY°l×\ Vee Utßm (0.4mm thick for grind-

ing allowance)   ôõÄ@l ÏìYLÞdLô] ûUVd
úLôÓLû[ Uôôód TiQÜm.

• 2 ª.Á. relief hack sawingþtLôL ûUVjûR mark

TiQÜm.

• CWiÓ 'V' ÏìqvdLô] ªÏ§Vô]
EúXôLjûRj RLh¥p CÚkÕ JÚ (hawsaw)

ùLôiÓ AßjÕ / ùYh¥ ALt\Üm.

• Tug Ï±ÂhÓ (Punch marks) TôoûYdÏ
SuÏ ùR¬¡\Õ GuTûRÙm @©²x
@ûTXõe¡tLôL úTôÕUô] EúXôLm
®PlThÓs[Õ GuTûRÙm Eß§
ùNnVÜm.

• JÚ knize edge  @ûTp ùLôiÓ, Lô¥«u
TdLeLû[ @ûTp ùNnÕ @©²x
TiQÜm.

• 'V' Ïì®u Ø¥®p  CWiÓ TdLeL°Ûm
ÁRØs[ EúXôLj§u ALXm B]Õ,

ùNnV úYi¥V úYûX 2:  ùYqúYß Y¥YeL°u Uô§¬ EÚYj RLÓ (Template of

different profiles

• êX EúXôLjûR AYt±u A[ÜdLôL
úNô§dLÜm.

• ©£ßLû[ ALt± EúXôLjRLh¥u
A[®û] (raw material size)  úNô§dLÜm.

• JÚ 200 ª.Á. RhûPVô]  second cut)

@ûTXõû]d (flat second cut file) ùLôiÓ
ùT¬V TWlûT @ûTp TiQÜm.
UWjRLhûP UWÕiÓ ÁÕ ©¥dLÜm /
ûYdLÜm.

• CWiÓ AÓjÕs[ TdLeLû[ @ûTp
ùNnÕ RhûP Utßm NÕWUôdLÜm (flat

and square) BdLÜm.

• YûW TPj§uT¥ Õû[«ÓYRu êXm
relief holeþûV EÚYôdLÜm.

• YûW TPj§uT¥ A[ÜLû[ Ï±dLÜm.

• A§LlT¥Vô] EúXôLjûR  Hawsaw  ùNnÕ

• ÁRØs[ TWl×Lû[ ¿dLÜm . A[®tÏ
@ûTp ùNnÕ ©²x finish    Ø¥l× ùNnÕ
A[ûY úNô§dLÜm.

• ùY°l×\ Utßm Eh×\ 60º Utßm 45º

úLôQeLû[ @ûTp Utßm @©²x
ùNnÕ,  ùYo²Vo ùTYp
×úWôhWôdhûWd (protractor) Utßm gauge I
ùLôiÓ radins  I úNô§dLÜm.

• T¦lùTôÚû[ UWj ÕiÓ úUp fix ùNnÕ,
3 ª.Á. L]j§tdÏ (thickness) @ûTp Utßm
@©²x TiQÜm.

N¬Vô] ¿[jûRl TWôU¬dL LY]m
úUtùLôs[lTP úYiÓm.

_ _ _ _ _ _ _ _
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£_õ & Gm (C G &M) T«t£ 2.5.167

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

vPh êXm EûPkR ̧ Vo ¼jûR TÝÕ ¿dLm ùNnRp Utßm PqùP«p
Øû\«p EûPkR  ¸Vo ¼jûR TÝÕ ¿dLm ùNnRp (Repair of broken gear

tooth by stud and repair broken gear teeth by dovetail)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• vPh (Stud) Utßm ùYp¥e Øû\«p ¸Vo åjûR TÝÕ ¿dLm ùNnRp
• PqùP«p (Dove tail) Øû\«p ¸Vo åjûR TÝÕ ¿dLm ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: EûPkR ¸Vo toothþûV TÝÕ ¿dLm ùNnRp ( Pq ùP«p
©[ôe Øû\)þ ¸V¬u ×úWôûTÛdÏ  ©[ôeûL @ûTp

• TgfÏ±«h¥uT¥ (Punch mark)þ ¸V¬u
×úWôûTÛdÏ  ©[ôeûL @ûTp ùNnVÜm.

• ©[ôeMLM] PqùP«p (dove tail portion)

þûV file TiQÜm.

• ¸Vo Åp PqùP«p Ïì®u Es ©[ôe
(blank)þI fit TiQÜm. úRûYlThPôp
©[ôe (blank)þûV AÕ Esú[ ùTôÚkÕm
YûW @ûTp TiQÜm.

• ©[ôed À³p úUPô] TÏ§ûVf
úNô§lTRtÏ,  dove tail groove úUp prussian

blueþûY apply ùNnVÜm.

• High spotsþûV ALt±, dove tail grooveþp JÚ
snug fitþûV EÚYôdLÜm.

• Blank Utßm gear wheelþXõp, CWiÓm
assemble TiQlThP ¨ûX«p, 33 ª.Á.
BZj§tÏ 5.9 ª.Á. diaþ®p 2 Õû[Ls
Õû[«PÜm.

• JÚ hand reamer ETúVô¡jÕ Õû[Lû[ Ãm
TiQÜm.

AùNm©°ûVd LZt±, ¸V¬u
Õû[L°p CÚkÕ Utßm blankþp
CÚkÕ ©£ßLû[ ALt\Üm.

• UßT¥Ùm AùNm©s ùNnÕ, JÚ úXNô]
tapping êXm Õû[L°às dowel pinþûV fit
TiQÜm.

• N¬Vô] Y¥Yj§tÏ ̧ Vo toothþu profileþûV
file TiQÜm.

• ×úWô@ûTûX úNô§dL, template  I
ETúVô¡dL[Üm.

¸VÚPu @l[x (flush) BÏmT¥
©[ôe (blank) þu TdLeLû[ @ûTp
TiQÜm.

• JÚ Vee blockþdÏ G§WôL ¸VûWj Rôe¡
CûQVô] ¡[ôm©û]d (parallel clamp)

ùLôiÓ ¡[ôml TiQÜm.

• ¸Vo Åp (Gear wheel) ÁÕ PqùP«p Ïìq
(dove tail groove) þûV CWiÓ TdLeL°p
CÚkÕm, JÚ ùYo²Vo EVWUô² Utßm
ùYo²Vo ùTYp ×úWôhWôdPôó (protractor)

ETúVô¡jÕ mark TiQÜm.

• Ï±«Óm úLôh¥û] (Marking line)þûV Tgf
TiQÜm. (Fig 1)

• PqùP«p (Dove tail) þu êûXLÞdÏ  Juß
Gi 3 ª.Á. ®hPj§p Õû[«PÜm.

• Ï±«h¥uT¥ PqùP«Xõu A[Ü
Utßm Y¥Yj§tÏ ¸V¬XõÚkÕ
EúXôLjûR ALt\Üm. (Fig 2)

ùNnV úYi¥V úYûX 2: EûPkR ¸Vo åjþûV TÝÕ ¿dÏRp ( ùYp¥e Øû\)

• EûPkR Tp TWlûTj RhûPVôL @ûTp
TiQÜm. (Fig 1)

• Õû[LÞdÏ CûP«p ûUVjçWm 10 ª.Á.
CÚdÏUôß TWl©p SôuÏ Õû[LÞdÏ
Uôôód ùNnVÜm.

• Õû[Ls ¥ôõp ùNnYRtLôL ûUVl
×s°«p Tgf ùNnVÜm. (Fig 2)

• 9 ª.Á. BZj§tÏ ûUVeL°p 5 ª.Á.
®hPj§tÏ Õû[Lû[j Õû[«PÜm.
(Fig 3)
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• Õû[L°XõÚkÕ ©£ßLû[ ALt\Üm.

• JÚ M6 ûL ALUûW ùYh¥ ETúVô¡jÕ
Õû[L°p UûW«PÜm. (Fig 4)

©£ßLû[ ALt± UûW«PlThP
Õû[Lû[f ÑjRm ùNnVÜm.

• UûW«PlThP Õû[«às SôuÏ Aße
úLôQj RûXLû[ EûPV M6 boltþI
ùTôÚj§ AYtû\ Eß§VôL CßdLÜm.
(Fig 5)

• (Hacksaw) ùLôiÓ AßjRp êXm

úTôphÓL°u AßúLôQj RûXûV
ùYh¥ GÓdLÜm.

• @ûTp êXm åj ×úWô@ûTûX
EÚYôdLm ùNnV úTôÕUô]RôL ùYp¥e
êXm EúXôLj§û] @©p Al ùNnVÜm
(Fig 6)

• Build up materialþûV tooth profileþdÏ @ûTp
TiQÜm.  N¬Vô] Y¥Ym Utßm
©hftÏ  profileþI úNô§dL JÚ
ùPmlú[hûP RLhûP A¥dL¥
TVuTÓjRÜm. (Figs 7 Utßm 8)
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£_õ & Gm (C G &M) T«t£ 2.5.168

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

AßeúLôQ slide fittingþI EÚYôdÏRp (Make hexagonal slide fitting)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• O.S. ûUdúWô ÁhPo ETúVô¡jÕ ±±±±± 0.02 ª.Á ÕpXõVj§tÏs ùTôÚkÕm TôLeLû[
@ûTp ùNnÕ  Cß§ (finish) ùNnRp.

• ùYo²Vo ùTYp TôûLU¦ (protractor) ETúVô¡jÕ ±±±±± 10 úLôQ ÕpXõVj§tÏs
úLôQ TWl×Lû[d ùLôiÓs[þùTôÚkÕm TôLeLû[ @ûTp ùNnÕ Cß§ (finish)

ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1:

• A§LlT¥Vô] EúXôLjûR @ûTp ùNnÕ,
ùYo²Vo LôXõlTo ùLôiÓ 70 ª.Á.
A[ûYl TWôU¬dLÜm.

• Square head ùLôiÓ squarenessþI
úNô§dLÜm.

• JußdùLôuß ùNeúLôQUôL TWl×
Utßm CWiÓ AÓjÕs[ ®°m×Lû[
@ûTp ùNnVÜm.

• SquarenessþûV úNô§dLÜm.

• T¦lùTôÚs YûWTPjûRl TôojÕ,
ùLôÓdLlThÓs[ A[ÜL°uT¥
Uôôód marking ùNnVÜm. (Fig 1)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.168

• AßeúLôQ cut outþûV EÚYôdL,
ûUVj§p JÚ 22 ApXÕ 23 ª.Á. ®hPm
EûPV Õû[ûVj Õû[«PÜm.  JÚ NÕW
@ûTp ApXÕ ØdúLôQ @ûTp ùLôiÓ
AßeúLôQ Y¥YjûR @ûTp ùNnVÜm.
(Fig 2)

• CkR ¨ûX«p φ 3 ª.Á. ¥¬p ùLôiÓ,
cornerþL°p 6 relief hole EÚYôdLÜm.

• AßeúLôQ Y¥YjûR @©²x ùNnÕ
protractor head ER®ÙPu úLôQjûR
úNô§dLÜm. (120º)

ùNnV úYi¥V úYûX 2:

• A[ÜLû[ inside úNô§jÕ ®hÓ Utßm
JÚ ùYo²Vo LôXõlTo A[ÜLû[
ùLôiÓ facesþu CûQj RuûUûVf
úNô§dLÜm.

• AfÑdÏf ùNeúLôQUôL ùLôÓdLlThP
Lm©«u Øû]ûV @ûTp TiQÜm.

• YûW TPj§p ùLôÓdLlThÓs[
A[ÜL°uT¥ AßeúLôQjûR mark

TiQÜm. (Fig 3)

• Ï±ÂÓ ùNnVlThP úLôÓ YûW JÚ
TdLjûR @ûTp TiQÜm.  ¿[m
ØÝûU«Ûm CûQj RuûUûVf
úNô§dLÜm.

• AÓjÕs[ TdLjûR @ûTp ùNnÕ, pro-

tractor head ùLôiÓ úLôQjûR (120º)

úNô§dLÜm.

• Ut\ TdLeLû[Ùm @ûTp ùNnÕ @©²x
TiQÜm. (Fig 4)

• Cß§VôL flat dimensionþI úNô§jÕ Utßm
©\ A[ÜLû[Ùm úNô§jÕ AßeúLôQ
vXôh¥p AùNm©s ùNnVÜm.

• JÚ UWj Õi¥u ÁÕ female partþI
ûYdLÜm.  JÚ ªÚÕYô] @ûTp ùLôiÓ
CWiÓ TWl×Lû[Ùm @ûTp Utßm
@©²x ùNnÕ  L]j§û] TWôU¬dLÜm.

• ®°m×L°p CÚkÕ ©£ßLû[ ALt\Üm.

• AßeúLôQ vûXÓ ùTôÚjRjûR
úNô§dLÜm.
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£_õ & Gm (C G &M) T«t£ 2.5.169

@©hPo (Fitter)  þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

RLYpLs T§Ü ùNnYRu ùYqúYß Øû\L[ôp ùRô¯tNôûXj
úRûYL°u T¥ BYQlTÓjRXõu ùYqúYß YûLLû[ RVôôó ùNnRp
(Prepare different types of documentation as per industrial need by
different methods of recording information)

úSôdLeLs: CkR T«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• Ï±l©hP Y¥YûUl©p / T¥Yj§p, batch processing recordþûV RVôo ùNnÕ ̈ Wl×Rp
• Bill of materialsþûVj RVôo ùNnÕ ¨Wl×Rp
• EtTj§ ÑZt£ úSWjûR formatþp RVô¬jÕ ¨Wl×Rp
• ARtÏ¬V Y¥Yj§p / T¥Yj§p §]N¬ EtTj§ reportþûV RVô¬jÕ ¨Wl×Rp
• RVô¬l× ¨ûX BnÜj RLYp T¥YjûRj RVô¬jÕ ¨Wl×Rp.

ùNnV úYi¥V úYûX 1: BYQlTÓjRp (Documentation 1)

  Ï±l×

• EeLs Lp® ¨ûXVj§p AÚLôûU«p CÚdÏm JÚ ùRô¯XLjûRl
TôoûY«P EeLs T«tßSo / T«t£ AÛYXo HtTôÓ ùNnÕ, RLYp
úNL¬jÕ úRûY«uT¥ T¥Yj§p ¨Wl×Rp.

• T«t£Vô[oLs NmTkRlThP T«tßSo / T«t£ AÛYXWôp
Y¯SPjRlTÓÅoLs.

• úRûYVô] RLYp T¥YeLû[f úNL¬jÕ, T«t£Vô[oLû[ AYtû\
formatþp reproduce ùNnV A±Üßj§ Utßm ARû] ̈ WlT AYoLÞdÏ
Y¯LôhÓeLs.

úYûX«u Y¬ûN (Job Sequence)

• RWlThÓs[ ùYqúYß YûL
BYQeLû[l T¥jRp.

• ùRô¯tNôûXûVl TôoûY«hÓ,
RLYpLû[f úNL¬jÕ AYtû\ GpXô
T¥Yj§pÛm ¨Wl×Rp.

• ùRô¯tNôûXûVl TôoûY«hP úTôÕ

¡ûPdLlùTt\ A±Ü ùLôiÓ
úRûYlTÓm formatþûVj RVôo ùNnRp.

• T¥Yj§p ùTôÚjRUô] RLYpLû[l
T§Ü ùNnRp.

• EeLs T«tßSWôp T«t£ AÛYXWôp
AYtû\ NôõTôôódLf ùNnVÜm.
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úThf ùNVpØû\l T§Ü þ T§úYÓ T¥Ym 1

(BATCH PROCESSING RECORD - FORMAT - 1)

úThf ùNVpØû\l T§Ü

T¦lùTôÚ°u ®TWm úThf Gi:

TôLm Gi: úThf Gi¦dûL:

TôLm ùTVo: úThf  T§Ü Gi:

YôeÏRp BûQ Gi:

ùNVpØû\ ®[dLm:

RVô¬l× ¨ßY]m:

RVô¬l× LôXm: (YÚPm LôXôiÓ) RVô¬l©u ÕYdL Sôs: RVô¬l× Ø¥Ü úR§:

úThf«u T¥ TdLeL°u Gi¦dûL: ùNÚLlThP TdLeLs: RVô¬l× YN§Ls:

TdLeL°u ùUôjR Gi¦dûL:

1. T¦Vô[o / ùPdÉμVu

úR§ ùTVo Utßm ûLùVôlTm

2. EtTj§l ùTôßlTô[o

úR§ ùTVo Utßm ûLùVôlTm

3. TÏ§ úUXô[o

úR§ ùTVo Utßm ûLùVôlTm

4. ̈ ûXVl ùTôßlTô[o

úR§ ùTVo Utßm ûLùVôlTm

5. EtTj§l ùTôßlTô[o

úR§ ùTVo Utßm ûLùVôlTm

Remarks (if any)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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ùTôÚs Th¥Vp þ T¥Ym 2 (BILL OF MATERIAL (BOM)- FORMAT-2)

(as per IS: 11666 - 1985)

Y¬ûN EÚlT¥ ®TWm A[Ü Reference Material Ï±l×Ls
Gi Gi dwg No. as per

standard

úR§:

CPm: ùTôßlTô[o

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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EtTj§f ÑZt£ úSWm þ T¥Ym 3 (PRODUCTION CYCLE TIME - FORMAT-3)

¨ßY]j§u ùTVo ùNnØû\ TÏ§ ùTôßlTô[o úR§ / úSWm

Õû\ / ©¬Ü

T¦Vô[o Machine

Cycle Ï±l×
Time

T¦ Y¬ûN Øû\ LY²dLlThP úSWeLs Ïû\kRThN
repeatable

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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ùNnV úYi¥V úYûX 2: BYQeLs þ 2  (Documentations - 2)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• T¥Yj§p T¦ AhûPûVj RVôo ùNnÕ ¨Wl×Rp
• T¥Yj§p T¦ ùNVpTôÓ logþI RVô¬jÕ ¨Wl×Rp
• úThf EtTj§ A±dûLl T§úYhûPj RVôo ùNnÕ ¨Wl×Rp
• U§lÀhÓj Rôû[ T¥Yj§p RVôo ùNnÕ ¨Wl×Rp
• TWôU¬l× logþI T¥Yj§p RVôo ùNnÕ ¨Wl×Rp
• CVk§Wm Utßm ETLWQj§u YWXôtßj Rôû[ formatþp RVôo ùNnÕ ¨Wl×Rp
• TWôU¬l×l T§úYhûPl T¥Yj§p RVôo ùNnÕ ¨Wl×Rp.

Ï±l×

• EeLs Lp® ¨ûXVj§u AÚLôûU«p CÚdÏm JÚ ùRô¯XLjûRl
TôoûY«P EeLs T«tßSo / T«t£ AÛYXo HtTôÓ ùNnÕ, EsÇÓj
RLYp úNL¬jÕj úRûY«uT¥ T¥Yj§p ¨Wl×Rp.

• T«t£Vô[oLs NmTkRlThP T«tßSo / T«t£ AÛYXWôp Y¯SPjRl
TÓYôoLs.

• úRûYVô] RLYp T¥YeLû[f úNL¬jÕ, T«t£Vô[oLû[ AYtû\ formatþp
reproduce ùNnV A±Üßj§ Utßm ARû] ̈ WlT AYoLÞdÏ Y¯LôhÓeLs

úYûX«u Y¬ûN (Job Sequence)

• RWlThÓs[ ùYqúYß YûL
BYQeLû[l T¥jRp.

• ùRô¯tNôûXûVl TôoûY«hÓ,
RLYpLû[f úNL¬jÕ, AYtû\l
T¥Yj§p ¨Wl×Rp.

• ùRô¯tNôûXûVl TôoûY«hPúTôÕ,

¡ûPdLlùTt\ A±Ü ùLôiÓ
úRûYlTÓm formatþI RVôo ùNnRp.

• T¥Yj§p ùTôÚjRUô] RLYpLû[l
T§Ü ùNnRp.

• EeLs T«tßSWôp / T«t£
AÛYXWôpAtû\ N¬ TôojÕ Yôe¡
ûYdLÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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T¦ AhûP þ T¥Ym 1 (JOB CARD - FORMAT-1)

BYQ Gi

¨ßY]j§u ùTVo Rev. No.

úR§

BûQ ùRôPe¡V úR§

Yô¥dûLVô[o

T¦ BûQ Gi

®TWeLs

Y¬ûN úR§ Production úSWm (¨ªPeL°p) Location Ï±l×Ls

Gi Line ÕYe¡V Ø¥Y ùUôjR Time

Descrip úSWm ûPkR úSWm
tion úSWm

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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T¦ ùNVp Log þ T¥Ym 2 (WORK ACTIVITY LOG - FORMAT-2)

¨ßY]j§u ùTVo

Õû\

©¬Ü

T¦Vô[o ùTVo

LiLô¦lTô[o ùTVo:

úR§

ÕYdLm / Ø¥Ü úUtùLôs[lThP TVuTÓjRlThP Ï±l×Ls
ùNVpLs ETLWQm /

CVk§Wm /
LÚ®Ls

8.00 am to 9.00 am

9.00 am to 10.00 am

10.00 am to 11.00 am

11.00 am to 12.00 noon

1200 noon to 1.00 pm

1.00 pm to 2.00 pm

2.00 pm to 3.00 pm

3.00 pm to 4.00 pm

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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úThf EtTj§l T§úYÓ þ T¥Ym 3

(BATCH PRODUCTION RECORD - FORMAT-3)

úThf ùNnØû\l T§úYh¥uT¥ úThf EtTj§l T§úYÓ

RVô¬l× ̈ ßY]j§u ùTVo

T¦ ®TWm

TôLj§u ùTVo

úThf Gi

¸rLiP UôßTôÓLs (®XLp) LôQlThPÕ. (ùRôPof£)

ùNVpT¥ Gi ùNVpT¥ ùTVo BYQlTÓjRlThP UôßTôh¥u
TdLm Gi £ß Ï±l×

1 êX EúXôLjûRj
RVôo ùNnRp

ùNVp 1 ................................... 1 ..................................................

ùNVp 2 ................................... 2 ..................................................

ùNVp 3 ................................... 3 ..................................................

4 ..................................................

2 EúXôLjûR A[Ü
TÓjRp

ùNVp 1 ................................... 1 ..................................................

ùNVp 2 ................................... 2 ..................................................

3 ..................................................
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U§lÀhÓj Rôs Lô¡Rm / Rôs þ T¥Ym 4

(ESTIMATION SHEET - FORMAT-4)

TôLj§u ùTVo TôLm Gi YûWTP TôLm

AùNm©° ùTôÚs (EúXôLm)

AùNm©° Gi A[Ü

ùNVp Gi ùNVp Tt±V CVk§Wm U§l©PlThP Rate / Price LÚ®Ls
®[dLm úSWm per hour

RVô¬jRY¬u ùTVo úR§

Ae¸L¬jRY¬u ùTVo

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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TWôU¬l×l T§úYÓ þ T¥Ym 5

(MAINTENANCE LOG - FORMAT-5)

¨ßY]j§u ùTVo

Õû\

T§Ü

CVk§Wj§u ùTVo

Y¬ûN úR§ TÝ§u CVp× ùNnVlThP ùTôßlTô[¬u
Gi ¾oÜ SPY¥dûL ûLùVôlTm

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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CVk§Wm Utßm ETLWQm T§úYÓ þ T¥Ym 6

(MACHINERY AND EQUIPMENT RECORD - FORMAT-6)

¨ßY]j§u ùTVo

Õû\

T§Ü

CVk§W Utßm ETLWQj§u N¬j§Wj Rôs

ETLWQj§u ®YWm

RVô¬lTô[¬u ØLY¬

®tTû]Vô[o ØLY¬

BûQ Gi Utßm úR§

ùT\lThP úR§

¨ßYlThP Utßm ûYdLlThP úR§

ÕYe¡V Sôs / úR§

A[Ü: ¿[m x ALXm x EVWm

GûP

®ûX

úUôhPôo ®TWeLs   Watts /H.P./ r.p.m. Phase: Volts:

Bearings / spares / T§úYÓ

ùTph A[Üd Ï±lÀÓ

EV®ÓRp Tt±V ®TWeLs

ùT¬V A[®Xô] TÝÕ ¿dLm Utßm
ØÝl TÝÕ TôojRp, úUtùLôs[l
þThP Tt±V ®TWm úR§ÙPu

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.5.169
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YÚm Øu RÓdÏm TWôU¬l×l T§úYÓ þ T¥Ym 7

(PREVENTIVE MAINTENANCE RECORD - FORMAT-7)

¨ßY]j§u ùTVo  :

Õû\                   :

T§Ü                   :

CVk§Wj§u ùTVo : Location of Machine:

CVk§Wj§u Gi   :

Model No. & Make          :

CVk§WjûR BnÜ ùNnYRtLô] T¬úNôRû]l Th¥Vp

¸rdLiPYtû\ BnÜ ùNnÕ RÏkR CPj§p ¥d ùNnÕ TÝRô]
ùTôÚsLÞdLô]j ¾oÜ SPY¥dûLLû[l Th¥VXõÓL.

úNô§dLlTP úYi¥V ùTôÚhLs SuÏ úYûX TÝRô]Õ ¾oÜ SPY¥dûLLs
ùNn¡\Õ /

§Úl§

CVk§Wj§u Level

ùTph / ùN«u Utßm ARu Tension

úT¬e¡u ̈ ûX (Look, feel, listen noise)

¥ûW®e d[hf Utßm ©úWd

Exposed ¸VoLs

GpXô úYLj§Ûm úYûX ùNn¡\Õ

GpXô FeedsþL°Ûm ùNn¡\Õ

Lubrication Utßm ARu System

Ï°ìh¥ Utßm ARu System

Carriage Utßm ARu SLoÜ

Cross-slide Utßm ARu Movement

Compound-slide Utßm ARu Travel

ùP«pvPôd¡u Parallel Movement

Electrical Controls

TôÕLôl×d LYNeLs

BnÜ ùNnRYo

ûLùVôlTm

ùTVo

úR§ ùTôßlTô[o ûLùVôlTm
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£_õ & Gm (C G &M) T«t£ 2.5.170

@©hPo (Fitter) þ TÝÕ ¿dÏm ùRô¯p ÖhTm (Repairing Technique)

Y¥®Vp Y¥YjûR ùTôÚjÕRp (Geometrical shaped fittings )

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ú`@lh úUp SplineþûV mark ùNnÕ @ûTp ùNnRp
• Hubþu Eh×\ SplineþûV mark ùNnÕ file ùNnRp
• HubþûTÙm Utßm Spline shaftþûPÙm @ûTp ùNnÕ AùNm©s ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

• v¼p ìp TVuTÓj§ êX EúXôL
A[ûY úNô§dLÜm.

• Over all sizeþtÏ TôLm 1, φ 28 þ 50 ª.Á. Utßm
TôLm 2, φ 50 þ 50 ª.Á. A[®tÏ þI @ûTp
ùNnVÜm.

• TôLm 1 Utßm TôLm 2þp marking mediaþûY
apply ùNnVÜm.

• YûW TPj§uT¥ ùYo²Vo EVWUô²
Utßm try square TVuTÓj§, 'V' block ÁÕ
ûYjÕ TôLm 1 Utßm TôLm 2þu úUp,
spline key waysþûV mark off ùNnVÜm.

• TôLm 1 Utßm TôLm 2þu úUp Nôh£d
Ï±Ls Tgf ùNnVÜm.

TôLm 1 (Part 1)

• Hack saw Bp AßjÕ Utßm ùNÕd¡,
TôLm 1þp Es[ A§LlT¥Vô]
EúXôLjûR ùYh¥ ALt±, flat file. safe edge

file. square file Utßm half-round file bastard. second

cut Utßm smooth grade of files TVuTÓj§
A[Ü Utßm Y¥Yj§tÏ @ûTp
ùNnVÜm.

• ùYo²Vo LôXõlTo ETúVô¡jÕ spline shaft

sizeþI úNô§dLÜm.

TôLm 2 (Part 2)

• h¬pXõe ùUμu úUû_«u ÁÕ TôLm
2þI ©¥dLÜm.

• Centre drillþI h¬pXõe ùUμu v©i¥Xõp
fix TiQÜm.

• EÚû[ Lm©«u ûUVjûR locate TiQ
ûUVj Õû[ Õû[«PÜm.

• Centre drillþûV ALt±®hÓ, h¬pXõe
ùUμu v©i¥Xõp φ 6 ª.Á. drillþI
ùTôÚj§ pilot hole drill TiQÜm.

• CûRl úTôXúY, ùYqúYß ®hPm
EûPV h¬pûXl TVuTÓj§ ûTXh
Õû[ûV ùT¬Rôd¡, Cß§VôL 20 ª.Á.
®hPm Õû[«hÓ, Õû[ûV ùT¬RôLl
ùNnVÜm.

• ùTgf ûY³p T¦lùTôÚû[l ©¥jÕ,
square file, bastard, second cut Utßm smooth grade

of file TVuTÓj§ keyway slot size 10 ª.Á.
ALXm Utßm 4 ª.Á. AZj§tÏ @ûTp
TiQÜm.

• CûRl úTôXúY YûWTPj§uT¥
UtßØs[ êuß keyways slotþI @ûTp
TiQÜm.

• ùYo²Vo LôXõlTo ETúVô¡jÕ keyway

slotsþu A[ÜLû[ úNô§dLÜm.

• Job drawingþp Lôh¥VT¥, TôLm 1 Utßm
TôLm 2þI @©²x @ûTp ùNnÕ ARû]
vûXÓ ùNnÕ TôôódLÜm. (Fig 1)

• GiùQ«u ùUpXõV TPXm RP®
U§lÀÓ ùNnYRtLôL ARû]l
TôÕLôdLÜm.
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§\u Y¬ûN (Skill sequence)

ùYo²Vo EVWUô² ùLôiÓ JÚ T¦lùTôÚû[ marking ùNnRp (Marking

of a job with vernier height gauge)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ ùYo²Vo EVWUô² ùLôiÓ T¦lùTôÚ°u concentric Utßm eccentric ûUVd
úLôÓLû[ mark TiÔRp.

Scribing block markingþûV®P Height

gauge marking Rôu A§Lj ÕpXõVm
YônkRÕ.

Marking surface B]Õ, á¬V Øû]Ls
CpXôUÛm, ºWt\ RuûU
CpXôUÛm CÚdL úYiÓm.

Clamps ER®ÙPu 'V' blockþp Ø¥l×d LûPNp
ùNnVlThP Lm©ûV ¡[ôml ùNnVÜm.

T¦lùTôÚ°u CWiÓ ØLl×L°Ûm mark-

ing mediaþûY Alû[ TiQÜm.

T¦lùTôÚ°u úUt×\ ®°m× úUp scriber

pointþûV AûUÜ TiQÜm.

v¡ûWTo A¥ØLl× B]Õ
T¦lùTôÚû[f Ñtßl TWl©p ùRôhÓd
ùLôi¥ÚlTûR EQÚm YûL«p round

surface úUp EVWUô² v¡ûWTûW SLojRÜm.
(Fig 1)

¡[ôm©XõÚkÕ T¦lùTôÚû[ ®Ó®dLÜm,
Utßm T¦lùTôÚû[ 90º §ÚlTÜm.  JÚ
try-square ER®ÙPu ûXû] 90ºþ«p AûUÜ
(set) TiQÜm. (Fig 3)

SlideþûV lock  ùNnÕ, scaleþu readingþI Ï±jÕd
ùLôs[Üm

Readingþp CÚkÕ Tô§ ®hPjûRd L¯jÕ,
AkR A[®tÏ EVWUô²ûV AûUÜ
ùNnVÜm. (Fig 2)

CWiÓ ØLl©Ûm JÚ ¡ûPUhPd
úLôhûP ̧ \Üm. (Fig 2)

'V' blockþp T¦lùTôÚû[ ¡[ôml ùNnVÜm.

ûUV ¨ûX«p AûUÜ ùNnVlThP AúR
A[ÜPu CWiÓ ØLl©Ûm ¡ûPUhPd
úLôÓLû[d ¸\Üm. (Fig 4)

ûUV ®XLp (eccentricity) A[ûY úUúX
ùNôpXlThP reading EPu EVWUô²ûV Uß
AûUÜ TnVÜm. (Fig 4)
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CWiÓ ØLl×L°Ûm ¡ûPUhPm
úLôÓLû[ ¸\Üm. (Fig 4)

'V' blockþp CÚkÕ T¦lùTôÚû[
®Ó®dLÜm.

CWiÓ TdLeL°Ûm, concentric Utßm
eccentric centre pointsþp Tgf Ï±ÂÓ ùNnVÜm.

PVp ùPvh Ci¥úLhPo ETúVô¡jÕ CûQj RuûUûVf
úNô§jRp (Checking parallelism using dial test indicator)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ PVp ùPvh Ci¥úLhPo ETúVô¡jÕ ØLl×L°u CûQj RuûUûVf
úNô§jRp.

CûQj RuûUûVf úNô§jRp (Checking

Parallelism)

TWl×L°u CûQj RuûU Utßm RhûPj
RuûUûVf úNô§lTRtÏ PVp ùPvh
Ci¥úLhPoLs ùTÚmTôÛm
TVuTÓ¡u\].

ùNnØû\ (Procedure)

Stand ÁÕ PVp ùPvh Ci¥úLhPûW
AùNm©s TiQÜm.

Surface plate Utßm PVp ùPvh
Ci¥úLhP¬u A¥lTôLm SuÏ ÑjRm
ùNnVlThÓs[Õ GuTûR Eß§ ùNnÕ
ùLôs[Üm.

T¦lTWl©p CÚkÕ ©£ßLû[ ALt±f
ÑjRm ùNnVÜm.

ÑjRm ùNnYRtÏ ùUpXõV LôhPu
Õ¦ûVl TVuTÓjRÜm.

Plungerþu RûP«pXô SLôóûY úNô§dLÜm.
(Fig 1)

PVp ùPvh Ci¥úLhPÚdÏ A¥«p
T¦lùTôÚû[ ûYjÕ, plungerþûV AûUÜ
TiQÜm.

Poinerþu AûWf Ñtß AÝjRúU

úTôÕUô]Õ.  Plunger B]Õ T¦lTWl©tÏf
ùNeÏjRôL CÚdL úYiÓm. (Fig 2)

Bezel clampþI unlock TiQÜm.  ReadingþI
é_óVj§p AûUÜ set TiQÜm.

Surface plate úUp PVp ùPvh
Ci¥úLhP¬u ¸r T¦lùTôÚû[
SLojRÜm. (Fig 3)

A[ûYd Ï±dLÜm.

¿[Yôd¡Ûm Utßm ÏßdÏ YôhPj§Ûm
CúR ùNVpT¥Lû[ êuß CPeL°p
§ÚmTÜm ùNnVÜm.
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A[ûYd Ï±jÕ ®hÓ Utßm
úYßTôÓLû[j ¾oUô²dLÜm. (Fig 4)

Øuù]fN¬dûL SPY¥dûL

PVp ùPvh Ci¥úLhP¬u
plunger úUp GiùQn éNô¾oLs.

PlungerþdÏj §¼o jerk ùLôÓlTûRj
R®odLÜm.
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£_õ & Gm (CG & M) T«t£ 2.6.171

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv (Hydraulics and

Pneumatics)

ÖúU¥d LômúTôÓuLû[ AûPVôm LôÔRp (Identify pneumatic

components)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ÖúU¥d LômúTôÓuLû[ AûPVô[m LôÔRp
• AhPYûQ 1þp TôLeL°u ùTVoLû[ GÝÕRp.
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úYûX«u Y¬ûN (Job sequence

T«t£Vô[oLÞdÏ T«tßSo
LmlùWv^ûW HtTôÓ ùNnÕ
LôhPÜm Utßm Aû]jÕ
TôLeLû[Ùm ®Y¬jÕ JÚ Lôh£
®[dLm LôhPÜm.  AhPYûQ 1þp
T§Ü ùNnÙmT¥ T«t£Vô[ûW
úLhÓd ùLôs[Üm.

• LmlùWv^ûW observe TiQÜm.

• TôLeLû[ AûPV[m LôQÜm.

• TôLeL°u ùTVoLû[ AhPYûQ 1þp
Ï±dLÜm.

AhPYûQ þ 1 (Table 1)

Y¬ûN Gi TôLeL°u ùTVo

1

2

3

4

5

6

7

8

9

10

• EeLs T«tßSWôp CÕ
úNô§dLlTPhÓm
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úYûX«u Y¬ûN (Job Sequence)

JÚ @©pPo ùWÏúXhPo íl¬úLhPo
ë²h¥p JÚ @©pPûWÙm Utßm
íl¬úLhPûWÙm ØÝl TÝÕ TôojRp.

• @©pPo ë²h¥p CÚkÕ Ri½ûW
Y¥Vf ùNnVÜm.

• JÚ ùTugf ûYv (bench vice) þp CWiÓ
ªÚÕYô] jawþLÞdÏ CûP«p
¡ûPUhP ̈ ûX«p @©pPo ùWÏúXhPo
íl¬úLhPo ë²hûP ©¥dLÜm.

• íl¬úLhP¬p CÚkÕ, drain plugþûVd
ÑZt±, Ri½ûW Y¥Vf ùNnVÜm.

• ûL«]ôp @©pPo TÜûXl (bowl) ©¥jÕ
ARû] un screw  ùNnVÜm.

• Bowl ùTÚmTôÛm (©[ôv¥dLôp)B]Õ
EûPVXôm ApXÕ úNRUûPVXôm
GuTRôp ûTl ùWgfûNl
TVuTÓjRô¾oLs.

£_õ & Gm (CG & M) T«t£ 2.6.172

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv (Hydraulics and

Pneumatics)

@©pPo ùWÏúXhPo íl¬úLhPo AXûL LZtßRp, ×§RôL UôtßRp
Utßm AùNm©s TiÔRp (Dismantle, replace and assemble FRL unit)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• @©pPo ùWÏúXhPo íl¬úLhPo AXûL ØÝl TÝÕ ¿dÏRp
• lW`o úL_õp ARû] Uôh¥ lW`ûW A±kÕ ùNnVÜm.

• JÚ vTô]ûWl TVuTÓj§ @©pPo
insertþûP ALt\Üm.

• ÑjRUô] UiùQuûQ«p @©pPûW
AXNÜm.

• Compressed air ETúVô¡jÕ @©pP¬u
Eh×\jûR FRÜm.

• úNôl LûWNXõp TÜûX (bowl) AX£
ÑjRUô]j Õ¦ ùLôiÓ ARû] EXWf
ùNnVÜm.

• @©pPo insertþûP ûYjÕ ShûP ûPh
TiQÜm.

• Housing -  às TÜûX vÏì ùNnVÜm.

• Drain plug B]Õ ê¥V ̈ ûX«p CÚlTûR
Eß§ ùNnÕ ùLôs[Üm.
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§\u Y¬ûN (Skill sequence)

@©pPo ùWÏúXhPo íl¬úLhPo ë²hûP ØÝ TÝÕ ¿dÏRp
(Overhauling a lubricator of FRL unit)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• íl¬úLhPûW ØÝ TÝÕ ¿dÏRp.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.172

íl¬úLhPo Tô¥ûVl ©¥jÕ, ûL«]ôp
bowlþûX unscrew TiQÜm. (Fig 1)

BowlþXõp CÚkÕ GiùQûV Y¥Vf
ùNnVÜm.

BowlþûXf ÑjRm ùNnÕ úNôl LûWNXõp
ARû] AXNÜm.

ARû] JÚ ÑjRUô] Õ¦Vôp EXôójRÜm.

Dip tubeþu Øû]«p @©phPûWf ÑjRm
ùNnVÜm. (Fig 1)

Dip tube B]Õ ARtÏ¬V CPj§p ARtÏ¬V
¨ûX«p CÚlTûR Eß§ ùNnVÜm.

BowlþûX ARàs ûYjÕ ARu ¨ûX«p
CßdLUôL screw TiQÜm.

Inlet valveþûYj §\dLÜm.

Pressure gaugeþûV observe TiQÜm.

Mark TiQlThP level YûW«p
RVô¬lTô[Wôp T¬kÕûWdLlThP N¬Vô]
grade GiùQVôp ARû] ̈ WlTÜm.

GiùQn UhPjûRl TWôU¬dLÜm.

Mark TiQlThP levelþdÏ úUúXô ApXÕ
¸úZ CÚdÏmT¥VôL GiùQûV
¨WlTô¾oLs. (Fig 1)

Mounting and reading of pressure.

Trainer kit úUp @©pPo ùWÏúXhPo
íl¬úLhPo ë²hûP UôhPÜm.

@©pPo ùWÏúXhPo íl¬úLhPo ë²h
úUp Am×d Ï±«àPu Lôtßl TônÜ in

line BL CÚlTûR Eß§ ùNnVÜm.

Pressure gaugeþu F£Vô]Õ ARu ©u×\m
Es[ PVXõu AÝjRjûRd Ï±d¡\Õ.
(Fig 2)

Pressure B]Õ Kg/cm2 ApXÕ Kgf/cm2þBp
A[dLlTÓ¡\Õ.
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úYûX«u Y¬ûN (Job Sequence)

• Pneumatic CVk§WjûRl Tt± A±VôUp
ARû] CVdLd áPôÕ.

• Compressed airþu úNRm ùNnÙm ®û[®p
CÚkÕ ANmTô®Rm HÕm ¨LZôUp
EeLû[Ùm Utßm ©\ûWÙm TôÕLôjÕd
ùLôsÞeLs.

• ®¬NpLs ApXÕ ©\ Ïû\TôÓLs
HúRàm CÚd¡\Rô G]d LiP±V hase
þI BnÜ ùNnVÜm.

• Control valveþûYj §\dÏm Øu]o,
AÚLôûU«p CÚdÏm SToLs Lôtß
ÅÑm TôûR«p CpûX GuTûR Eß§
ùNnV Ñtß Øtßm TôodLÜm.

• Compressed airþu AÚLôûU«p JÚúTôÕm
CÚdLô¾oLs.

• ©WRô] Lôtß YZeLûX §ÚlTô¾oLs,
CûQl× Õi¥dLlThP ÏZônLs N¬YW

£_õ & Gm (CG & M) T«t£ 2.6.173

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

Lôt±]ôp CVeÏm AûUl×L°p TôÕLôl× ùNnØû\Ls Utßm ÑV
TôÕLôl× ETLWQm ®[dÏRp (safety procedures in pneumatic systems and

personal protective equipment) (PPE)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ÖúU¥dv  AûUl×L°p T¦VôtßmúTôÕ TôÕLôlûTd LûPl©¥jRp
• ÑV TôÕLôl× ETLWQjûRj úRokùRÓjRp.

CûQdLlThÓs[Õ GuTûR Eß§
ùNnÕ ùLôs[Üm.  CpXô®¥p
Õi¥dLlThP ûTl B]Õ ®l BLXôm
Utßm LôVm EÚYôLXôm.

• JÚ CûQl©p CÚkÕ Lôtß L£Ü
HtThPôp, air valueþûY EP]¥VôL
êPÜm.

• CircuitþûV alter TiÔm Øu]ôp
GlúTôÕm Lôtû\ turn off TiQÜm.

• Piston rodsþp CÚkÕ EeLs ûLLû[
çWUôLj Rs°/®Xd¡ ûYjÕd
ùLôs[Üm.

• ÑV TôÕLôl× ETLWQjûR A¦kÕ
ùLôs[Üm.  ®¬Yô] RLYpLs TôÕLôl×
Øuù]fN¬dûL Tt±V RûXl©p
HtL]úY ùLôÓdLlThÓs[Õ.
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£_õ & Gm (CG & M) T«t£ 2.6.174

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

JÚ pneumatic cylinderþu TôLeLû[ AûPVô[m LôÔRp (Identify the parts

of a pneumatic cylinder)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ÖúU¥dv £XõiPôó  Eßl×Lû[ AYt±u ùY°l×\j  úRôt\j§p CÚkÕ
AûPVô[m LôÔRp

• AhPYûQ 1þp TôLeL°u ùTVoLû[ GÝÕRp.
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úYûX«u Y¬ûN (Job Sequence)

T«tßSo pneumatic £XõiPûW
HtTôÓ ùNnÕ Utßm Lôh£lTÓj§,
T«t£Vô[oLÞdÏ Aû]jÕ
TôLeLû[Ùm Lôi©jÕ, ùNVp
®[dLm ùNnÕ LôhÓYôo.
AhPYûQ 1þp T§Ü ùNnÙmT¥
T«t£Vô[oLû[ úLhÓd
ùLôs[Üm.

• ùLôÓdLlThP ÖúUh¥d £XõiPûW
Etß úSôdLÜm.

• TôLeLû[ AûPVô[m LôQÜm.

• TôLj§u ùTVoLû[ AhPYûQ 1þp
T§Ü ùNnVÜm.

AhPYûQ þ 1 (Table 1)

Y¬ûN Gi TôLeL°u ùTVo

1

2

3

4

5

6

7

8

9

10

11

12

• EeLs T«tßSWôp úNô§dLlThÓ Yôe¡
ûYdLÜm.
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£_õ & Gm (CG & M) T«t£ 2.6.175

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

ÖúUh¥d £XõiPûWd LZtßRp Utßm UôhÓRp (Dismantle and assemble

a pneumatic cyclinder)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• pneumatic £XõiPûWd LZtßRp
• úRnUô]Uô] Utßm úNRm AûPkR TôLeLû[ ÑjRm ùNnÕ BnÜ ùNnRp
• pneumatic £XõiPûW AùNm©s ùNnRp
• NôõVô] ùNVpTôh¥tLôL, £XõiPûW T¬úNô§jRp.

úYûX«u Y¬ûN (Job Sequence)

LZtßRp (Disassembly)

• £XõiPo AùNm©°ÙPu CûQkR

Lôtß Utßm ªuNôW CûQl×Lû[j
Õi¥jÕ, CVk§Wj§p CÚkÕ
£XõiPûW ALt\Üm.
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• £XõiPo AùNm©°«p CÚkÕ air lines

Utßm HúRàm ©\ ÕûQl ùTôÚhLû[
ALt±l Tj§WlTÓj§ ûYdLÜm.

• JußdùLôuß BWmT ¨ûXLû[d
LôhÓYRtLôL CWiÓ Øû]«Ûm Es[
ê¥L°p JÚ AûPVô[d Ï±ûVd ̧ \Üm
/ YûWVÜm.  CkR Ï±Ls UßT¥Ùm
AùNm©s TiÔmúTôÕ ERÜm. (Fig 1)

• Cylinder end capsþp CÚkÕ, Aû]jÕ rod nuts.

lock washers Utßm tie rodsþûV ALt±l
Tj§WlTÓj§ ûYdLÜm.  Cylinder tubeþp
CÚkÕ end capsþûV ALt\Üm Utßm
£XõiPo gasketsþûV discard ùNnVÜm.
(Fig 2)

• JÚTdLUôL úYûXùNnÙm
£XõiPov (For single-acting cylinders)

Piston rodþûV Sop TiQlThP TWl©p
©¥lTRtÏ JÚ strap wrench ApXÕ soft-jaw

wrenchþûV ETúVô¡dLÜm.  ÑVUôLl
éh¥dùLôsÞm Sh O-ring Utßm
PistonþûV ALt± discard TiQÜm. (Fig 3)

• CÚTdLUôL úYûXùNnÙm
£XõiPov (For double-acting cylinders)

JÚ Strap wrench ApXÕ soft-jay wrenchþûV
ETúVô¡jÕ piston rodþûVl ©¥jÕd
ùLôiÓ Sh Utßm Yô`oLû[ ALt±l
Tj§WlTÓj§ ûYdLÜm.  TPj§p CWiÓ
ùYqúYß ®RUô] pistonþûVd LY²dLÜm.
pistonþûV discard ùNnVÜm. (Fig 4)

• ©vPu Wôhþp CÚkÕ miscellaneous hardware

Utßm E-ringþûV ALt±l Tj§WlTÓj§
ûYdLÜm Utßm ©vPu Wôhþp CÚkÕ
Øu×\ Øû] ê¥ûV CÝdLÜm. (Fig 4)

End capþûV ALtßm Øu]o, emery

cloth (400 grit) ùLôiÓ, HúRàm
©£ßLs ApXÕ nicks CÚkRôp
AYtû\ ©vPu Wôh TWl©p
CÚkR ¿dLÜm. Øu×\ Øû]
ê¥ûV ALtßm Øu]RôL
Aû]jÕ emery dustþûVÙm ¿dLÜm
/ ALt\Üm.

• Øu×\ Øû] ê¥«p CÚkÕ, ©vPu
Wôh ©ú[h, CWiÓ screws, lock washers

B¡VYtû\ ALt±l Tj§WlTÓj§
ûYdLÜm.  Packing ring Utßm O-ringþûV
ALt± discard TiQÜm. (Fig 5)

• Front end capþp Es[ speed adjusting screwþ®p
CÚkÕ Spacer Utßm jam nutþûV ALt±l
Tj§WlTÓj§ ûYdLÜm.  Adjusting screwþûY
ALt\ô¾oLs/ ALt\ úYiPôm.
O-ringþûV ALt± discard TiQÜm. (Fig 6)
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• Single-acting £XõiP¬op £X rear end caps

B]ûY speed adjusting screwsþI
ùLôi¥ÚdLXôm.  AlT¥CÚkRôp,
CWiÓ adjusting vÏìdL°p CÚkÕm jam

nut Utßm spacerþûV ALt± Tj§WlTÓj§
ûYdLÜm.  Adjusting vÏìdLû[ ALt\
úYiPôm.  O-ringsþI ALt± discard

TiQÜm.

• JÚ LûWNp ùLôiÓ, Aû]jÕ EúXôLl
TôLeLû[Ùm ÑjRm ùNnVÜm.

• LûWNXõp TôLeLû[ soak  LûWNXô]Õ
úTôõe¡p Es[ EVÜl ùTôÚû[
ALt±®PdáÓm.  BRXôp LûWNp
ùLôiÓ spherical rod end bearingþûVf ÑjRm
ùNnVô¾oLs.

Trichlorethylene ApXÕ chlorinated

hydrocarbon solventsþI TVuTÓjRô
¾oLs  O-rings ApXÕ ©\ CWlTo
LômúTNù]uÓLû[ LûWNXõp
ÑjRm ùNnVô¾oLs ApXÕ soak

TiQô¾oLs.

• £XõiPo hë©u Eh×\l TWlûT BnÜ
ùNnÕ I.D. úRnUô]m B¡«ÚkRôúXô
ApXÕ Eh×\l TWl©u BZUô]
¸\pLs ApXÕ Y¬lTs[eLs
CÚkRôúXô ARû] Uôt\Üm.

UßT¥Ùm AùNm©s TiÔRp (Re-

assembly)

• Øu Øû] ê¥úUp CÚdÏm speed adjusting

screw EPu JÚ ×§V O-ringþûV inarLL

TiQÜm.  Spacer Utßm jam nutþûV
Uôt\Üm.

• Rear end cap EPàm speed adjusting screws

ùLôÓdLlTh¥ÚkRôp ×§V O-ringþI install

TiQÜm.  Spacers Utßm jam nutþûP replace

TiQÜm.

• JÚ ×§V packing ring Utßm O-ringþI install

ùNnÕ lock washers Utßm screws ùLôiÓ
front end capþp piston rod platþI attach TiQÜm.

• ©vPu Wôh B]Õ nicks Utßm ©£ßLs
CpXôUp CÚlTûR Eß§lTÓj§d
ùLôs[Üm.  Wôh úUp Øu Øû] ê¥ûV
SLoj§ E-ringþûV install TiQÜm.

• ©vPu úUp ×§V U-seal Utßm O-ringþI
AùNm©s ùNnÕ, ARu©u ©vPu
Utßm O-ringþI piston rod úUp Uôh¥, JÚ
×§V lock nut ùLôiÓ secure TiQÜm.
(Fig 3)þI TôodLÜm.

• E-ring, Yô`o, ©vPu, Yô`o ºp, Yô`o
Utßm Xôd Yô`ûW ©vPu Wôh úUp
UôhPÜm.  ©vPu WlTo ØLl× B]Õ,
Wôh Utßm úT¬eûL úSôd¡ CÚdL
úYiÓm. (Fig 4)

• £XõiPo hël I.D.þ«p ØÝûUVôL U-

sealþI Ñt± JÚ ùUpXõV éfÑ ¡Ãv
RPYÜm. (AÕ double-acting BL CÚkRôp,
©vPu ®°mûTf Ñt± apply TiQÜm),
Utßm Øu Øû] ê¥ úLvùLh Utßm
©vPu Wô¥p working lengthþp apply

TiQÜm.

• Øû] ê¥ úUp ×§V £XõiPo
úLvùLhûP install TiQÜm.

• £XõiPo hël, ©u Øû] ê¥ Utßm
Øu Øû] ê¥ AùNm©°ûV AùNm©s
TiQÜm.  Wôhv, Wôh Sh Utßm Xôd
Yô`ûW install TiQÜm.  ûL ®WpL[ôp
ShûP ûPh TiQÜm.  ©u]o ShûP
NUUôL ¡Wôv ûPh TiQÜm Utßm
©u]o final torqueþtÏ ûPh TiQÜm.
(Fig 2)

ShLû[ CßdÏm Øu]o ûP
Wôhv B]ûY £XõiP¬u ¿[Uô]
AfÑdÏ CûQVôL CÚd¡\Rô
GuTûR Eß§ ùNnÕ ùLôs[Üm.
CÚ Øû] ê¥L°Ûm SpX êÓRp
¡ûPlTRtÏ Wôhv B]ûY N¬YW
¨ûXlTÓjRlTP úYiÓm.

• £XõiPÚPu ÕûQl ùTôÚhLs Utßm
Lôtßl TôûRLû[ UßT¥Ùm
ùTôÚjRÜm.

• CVk§Wj§p £XõiPûW UßT¥ ¨ß®
Lôtß Utßm ªu TôûRLû[
CûQdLÜm.

• £XõiP¬u N¬Vô] ùNVpTôhûP N¬
TôodLÜm.
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£XõiPûWl T¬úNô§jRp (Testing the

cylinder)

• Øu Øû] ê¥ úUp Es[ inlet portþtÏ
Lôtû\ apply ùNnVÜm. úNôl Utßm
Ri½o LûWNÛPu JÚ ©Wxû`
ETúVô¡jÕ, L£ÜLû[f úNô§dLÜm.
£XõiPûW êrLf ùNnVô¾oLs.

• Speed fitting EPu Lôtß apply TiQlTÓm
¨ûX«p Utßm ©vPu Wôh ØÝûUÙm
¿h¥d ùLôi¥ÚdÏm úTôÕ speed fittingþp
Lôtßl TôûRûVj §\dLÜm.  Utßm
©vPu B]Õ ©u×\ Øû] ê¥YûW

SLo¡\Rô GuTûR Etß úSôdLÜm.  Øu
ê¥ Ahù_vhùUuh vÏì®p L£Ü
HúRàm Es[Rô GuTRtLôL úNô§dLÜm.
úUÛm front cap ©vPu Wôh ºûX
úNô§dLÜm.  Rear cap adjustment screw Utßm
AÓjÕs[ port CÚkRôp A§Ûm
úNô§dLÜm.  Speed fitting Utßm Øu Øû]
ê¥dÏm SÓ®p Es[ ûTl©e¡p CÚkÕ
úNô§dLÜm.  At the cap gasketsþp £XõiP¬u
CWiÓ Øû]L°p CÚkÕm Utßm speed

fitting exhaust portþp CÚkÕm úNô§dLÜm.
HúRàm L£Ü CÚkRôp TÝÕ ¿dLÜm
Utßm UßT¥Ùm úNô§dLÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.175

© NIMI 

NOT TO BE REPUBLISHED



207

£_õ & Gm (CG & M) T«t£ 2.6.176

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

JÚ £ß Õû[ Jtû\ ùNVpTôÓ Lôt\ôp CVeÏm £XõiP¬u §ûN
Utßm úYLd LhÓlTôÓ B¡VYtßdLô] JÚ circuitþûV Y¥YûUjRp
(Construct a circuit for the direction & speed control of a small bore single acting (s/a)
pneumatic cylinder)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• single acting £XõiPûW 3/2 way valve ETúVô¡jÕ CVdÏYRtÏ LômúTôù]uÓLû[j
úRokùRÓjRp

• Lô¡Rj§p circuit diagram YûWRp
• trainer Board úUp Nod¡ëhûP AùNm©s ùNnRp
• Nod¡ëh¥u ùNVpTôhûP úNô§jRp.

úRûYVô]ûYLs (Requirements)

• úTlTo      þ úRûYVô] A[Ü
• ùTu£p   þ úRûYVô] A[Ü
• Jtû\f ùNVpTôÓ

£XõiPo (Single

Acting Cylinder)                           -  1 No

• 3/2 way YôpÜ                           -  1 No

• FRL                           -  1 No

úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1:  3/2 way valve ETúVô¡jÕ Jtû\f ùNVpTôÓ £XõiPûW
CVdÏYRtÏl ùTôÚhLû[l Th¥VXõÓRp.

1 ùTôÚhLû[ AûPVô[mLiÓ ISO 1219

symbol ETúVô¡jÕ AhPYûQ«p
Th¥VXõÓL.

Ï±l©PlThP ùTôÚhLÞPu
trainer boardþûVl T«tßSo arrange

ùNnVlTÓm.

LÚ®Ls/ A[®Ls (Tools/ Instruments)

• T«t£Vô[o TXûL                  -  1 No.

• Lôtß êXm/BRôWm
(Pneumatic source)                  -  1 No.

ùTôÚhLs (Material / Components)

• ¥ël Tube þ úRûYVô] A[Ü

ùTôÚs (Component) Ï±ÂÓ (Symbol)

Lôtß êXm BRôWm

Jtû\f ùNVpTôÓ £XõiPo

3/2 way valve

FRL

© NIMI 

NOT TO BE REPUBLISHED



208

ùNnV úYi¥V úYûX 2: Nodëh YûWTPjûR YûWVÜm (Fig 1)

ùNnV úYi¥V úYûX 3: Trainer boardþp circuitþI AùNm©s ùNnRp

1 TPj§p Lôh¥VT¥ Trainer board ÁÕ
LômúTôù]ûP N¬ ùNnVÜm.

2. FRL EPu sourceþI  CûQdLÜm..

3 3/2 way valveþu input port "1" EPu FRLþûV con-

nect ùNnVÜm.

4 Single acting £XõiP¬u input port EPu 3/2

way valveþu output port "2"þûY connect ùNnVÜm.

5 N¬Vô] CûQl×Lû[ Eß§ ùNnVÜm.

6 Lôtû\ supply TiQÜm.

CûQl×Ls Y¯VôL Lôtß L£Ü
¨LrkRôp AùNm©°ûV N¬
ùNnVÜm.

ùNnV úYi¥V úYûX 4: AhPYûQlT¥ Nodëh¥u ùNVpTôhûPf úNô§dLÜm

ùNVpTôÓ G§oTôodÏm Eß§lTÓjRl
®û[Ü ThP ®û[Ü

Push ButtonþI AÝjRÜm ©vPu Øuú]ôd¡ SLo¡\Õ

Push ButtonþI ®Ó®dLÜm ©vPu retracts

Ø¥Ü

GÓdLlThP Ø¥Ü Ï±l×

 Single acting £XõiP¬u CVdLjûR 3/2

way valveþB LhÓlTÓjR Ø¥Ùm

ùTôÚjÕRXõp push ùLôÓjÕ ¥ëûT
CûQdLÜm (Connect tube using push in fitting)

1. Yû[VjûR CßdLUôLl ©¥dLÜm.
(Fig 1)
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2. RingþûV CÝdLÜm. (Fig 2)

3 Fittingþàs Es poly urethene ¥ëûTj
Rs[Üm. (Fig 3)

4 lockùNnYRtLôL lock ringþI Øuú]ôd¡j
Rs[Üm. (Fig 4)
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£_õ & Gm (CG & M) T«t£ 2.6.177

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

Momentry input signals EPu JÚ d/a pneumatic £XõiP¬u LhÓlTôhÓdLô]
JÚ control circuitþI Y¥YûUjRp (Construct a control circuit for the control of a d/a

pneumatic cylinder with momentry input signals)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• 5/2 way valve ETúVô¡jÕ single acting £XõiPûW CVdÏYRtÏl LômúTôù]uÓLû[
úRokùRÓjRp

• Circuit diagram YûWRp
• Circuitþu ùNVpTôhûPf úNô§jRp.

úRûYVô]ûYLs (Requirements)

LÚ®Ls/ A[®Ls (Tools/ Instruments)

• T«t£Vô[o TXûL      -  1 No.

• Lôtß êXm/BRôWm
(Pneumatic source)      -  1 No.

ùTôÚhLs (Material / component)

• P. U ¥ël              þ úRûYVô] A[Ü.
• úTlTo      þ úRûYVô] A[Ü.
• ùTu£p      þ úRûYVô] A[Ü.
• 5/2 way YôpÜ       -  1 No.

• FRL -  1 No.

úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: 5/2 way valve ETúVô¡jÕ double acting £XõiPûW
CVdÏYRtÏ ùTôÚhLû[j úRokùRÓjÕl Th¥VXõÓRp

1 ùTôÚhLû[ AûPVô[eLiÓ ISO 1219

symbo; ETúVô¡jÕ AhPYûQ«p
Th¥VXõÓL.

Ï±l©hP ùTôÚhLÞPu Trainer

boardþûVl T«tßSo HtTôÓ
ùNnÕRW úYiÓm.

ùTôÚs (Component) Ï±ÂÓ (Symbol)

Lôtß êXm / BRôWm

Jtû\f ùNVpTôÓ £XõiPo

3/2 way valve

FRL
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ùNnV úYi¥V úYûX 2: Circuit diagram YûWRp

ùNnV úYi¥V úYûX 3:Trainer board úUp circuitþûV AùNm©s TiÔRp

1 TPj§p Lôh¥VT¥ LômúTôù]uhûP
trainer board úUp arrange TiQÜm.

2 BRôWjûR FRL EPu connect TiQÜm.

3 5/2 way valveþu input port "1" EPu FRLþûV con-

nect TiQÜm.

4 Double acting £XõiP¬u input port "A" & "B"

EPu 5/2 way valveþu output port "2" & "4"þI con-

nect TiQÜm.

5 N¬Vô] CûQl×Lû[ Eß§ ùNnVÜm.

6 Lôtû\ supply ùNnVÜm.

CûQl×Ls Y¯VôLd Lôtß
L£kRôp AùNm©°ûV N¬
ùNnVÜm.

ùNnV úYi¥V úYûX 4: Circuitþu ùNVpTôhûPf úNô§dLÜm

AhPYûQ 1 (Table 1)

ùNVp G§oTôodÏm ®û[Ü ¡ûPdLlùTt\ ®û[Ü

×x ThPû] AÝjRÜm ©vPu Øuú]ôd¡

SLo¡\Õ

×x ThPû] ®Ó®dLÜm ©vPu retracts

Ø¥Ü (Conclusion)

GÓdLlThP Ø¥Ü Ï±l×Ls

Double acting £XõiP¬u CVdLjûR
5/2 way valveþBp LhÓlTÓjR Ø¥Ùm

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.177
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£_õ & Gm (CG & M) T«t£ 2.6.178

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

JÚ single & double solenoid YôpÜ EPu JÚ d/a pneumatic £XõiP¬u direct &

indirect controlþdLô] JÚ circuitþûV Y¥YûUjRp (Construct a circuit for the

direct & indirect control of a d/a pneumatic cylinder with a single & double solenoid valve)

úSôdLeLs: CkR T«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ circuitþûV EÚYôdÏRp
• LômúTôù]uÓLû[j úRokùRÓjRp
• CircuitþI trainer board ÁÕ AùNm©s ùNnRp
• Circuitþu ùNVpTôhûPf úNô§jRp.

úRûYVô]ûYLs (Requirements)

LÚ®/ NôR]m / CVk§WeLs /
LômúTôù]uh (Tool / Instrument / Meterials
/ Components   )

• CWhûP ùNVpTôÓ £XõiPo
• 5/2 P×s úNôXõ]ônÓ YôpÜ (DC double

solenoid valve (Y
1
,Y2))

• Shut-off YôpÜ
• @©pPo ùWÏúXhPo ë²h
• Lôtß êXm/ BRôWm
• ×x ThPu  (PB, PB2)

• ¬úX (K
1
,K

2
)

úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: JÚ double solenoid valve EPu JÚ double acting pneumatic

£XõiP¬u indirect control - dLôL JÚ NodëhûP construct

ùNnRp
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ùNnV úYi¥V úYûX 2: JÚ double solenoid valve EPu JÚ double acting pneumatic

£XõiP¬u úSW¥d LhÓlTôhÓdLô] JÚ NodëhûP
construct  ùNnRp.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.178

ùNnV úYi¥V úYûX 3: JÚ single solenoid valve EPu JÚ double acting pneumatic

£XõiP¬u indirect controlþdLôL JÚ NodëhûP construct

ùNnRp.

ùNnV úYi¥V úYûX 4: JÚ single solenoid valve EPu JÚ double acting pneumatic

£XõiP¬u úSW¥d LhÓlTôhÓdLô] JÚ NodëhûP
construct ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

• Nodëh diagram Y¥YûUdLÜm.

• Nodëo diagramþuT¥ NodëhûP
AùNm©s TiQÜm.

• T«t£ûV úUtùLôs[Üm.

T«t£ûV ùNnÕ TôodLÜm (Practice

exercise)

¸rdLiPYtû\ AûUÜ ùNnVÜm (Set

the following)

• CVeÏ AÝjRm p (50 Tôo)

• One way throttle valve, position '2'.

¸rdLiPYtû\ AhPYûQ«p
¨WlTÜm (Enter the following in the table)

• TônÜ TôûRLs, CVeÏ ¨ûXLs

• AÝjRm p
02
 Utßm p

03

• ®ûNLs F
1
 Utßm F

2
 Utßm Δ F (to be

calculated)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.178

Hydraulic     £XõiPo 5/2 way valve 1 Pressure Bar Force kgf of daN Effective force kgf or daN

TônÜ CVeÏ P
02

P
03

Piston Pisotn

TôûR ¨ûX rod rod dF = F
1
 - F

2

Ls Ls side F
1

side F
2

Øuú]ôd¡V
SLoÜ

§Úm×m
SLoÜ

TôÕLôl× Øuù]fN¬dûLLs (Safety

precautions)

T«tßS¬Pm CÚkÕ Y¯LôhÓRpLs
¡ûPdLlùTt\ ©u]o UhÓúU TYo
ë²hûP switch on ùNnV úYiÓm.

¨tÏm CPm TôÕLôlTôLjRôu CÚd¡\Õ

GuTûR Eß§lTÓj§d ùLôs[Üm.
HúRàm GiùQûVf £k§®Pô¾oLs.
GiùQn TW®V ûLVôp úYûX
ùNnVô¾oLs. (YÝdÏ®Óm ATôVm Es[Õ)

SystemþûV depressurized ùNnR ©\úL
Ïû\Lû[d LiÓ©¥lTûRÙm Utßm
LZtßYûRÙm ùNnV úYiÓm.
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Fig 1

úYûX«u Y¬ûN (Job Sequence)

£_õ & Gm (CG & M) T«t£ 2.6.179

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

Solenoid ValvesþûV LZtßRp Utßm úLôoj§ûQjRp (Dismantling and

assembling of solenoid valves)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• coilþûV ALtßYRtLôL ShûP ALtßRp
• cores / metal plateþûV ALtßRp
• YôpûY ALtßRp
• ¸\pLÞdLôLf úNô§jRp
• ÑjRm ùNnÕ §ÚmTÜm AùNm©s ùNnRp.

• ¿eLs GlúTôRôYÕ JÚ 2P025-08 Solenoid

ValveþûVd LZt\ úSokRôp, ARtLô]
Y¬ûNd¡WUUô] ùNVpT¥Ls Ju\u ̧ r
Ju\ôn TPjÕPu CeúL RWlThÓs[Õ.

AùNm©s TiQlThP YôpÜ B]Õ
CqYôß úRôt\U°dÏm (The assembled

valve looks like) (Fig 1)

• LY²dLlTP úYi¥V ØRp ®`Vm
Gu]ùY²p YôpÜ B]Õ EiûU«p
CWiÓ ùT¬V LômúTôù]uÓL[ôp
B]Õ.  Lô«p Utßm YôpÜ ùUdLô²Nm
GuTRôÏm AûY.  YôpÜ B]Õ, water
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supply EPu connect B¡ CÚkRôÛm áP,
Utßm under pressure EPu, CÚkRôp áP,
¿eLs Lô«ûXl TôÕLôlTôL ALt\
Ø¥Ùm.  Lô«ûX ALtßYRôp UhÓm
Ri½o flow B¡ ®PôÕ Utßm Yôp®p
CÚkÕ Ri½o L£Ü HtThÓ ®PôÕ.

Lô«ûX ALtßYRtÏ Pôl ShûP
ALt\Üm (Remove the top nut to remove the coil)

(Fig 2)

• ¸rdLiP ùNVpT¥Ls YôpûYd
LZtßYRtÏ¬VÕ.  CRtÏ ¿eLs
Ri½ûW turned off TiQ úYiÓm.
AlT¥f ùNnRôp áP, ¿eLs YôpûYj
R²VôL GÓdÏmúTôÕ, £±R[Ü Ri½o
B]Õ our of the system p CÚkÕ ùY°YÚm.

Fig 2

• CeÏ ùUhPp ©ú[hûP úUúX
©¥j§ÚdÏm CWiÓ vÏìdLû[ ¿eLs
LY²dL úYiÓm.  YôpûY disassemble

TiÔYRtÏ CYtû\ Sôm ALt\
úYiÓm. (Fig 3)

Fig 3

• ClúTôÕ CWiÓ vÏìdLû[ ALt\Üm.
(Fig 4)

• ClúTôÕ EúXôLj RLhûP ALt\Üm.

Fig 4

• ClúTôÕ JÚ twisting CVdLjÕPu YôpÜ
stemþûV grab ùNnÕ Utßm ARû] úUp
úSôd¡ CÝdLÜm.

• ClúTôÕ stem EPu YôpÜm
ALt\lTh¥ÚdÏm. (Fig 5)

Fig 5

• ClúTôÕ stem   UhÓm disassemble

TiQlTPXôm. (Utßm ÑjRm
ùNnVlTPXôm).  LY²dLÜm plunge B]Õ
(spring EPu úNokÕ) stemþp CÚkÕ ¸úZ
ùY°úV ®Z úSWXôm.

• Stemþu Eh×\m Utßm plungerþu TWlûTd
LY²jÕ / Etß úSôd¡ ùY°l
ùTôÚhL°u RPVeLs HÕªÚl©u
ÑjRm ùNnVÜm. (Fig 6 to 9)

Fig 6
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£_õ & Gm (CG & M) T«t£ 2.6.180

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics )

Hydraulic AûUl×L°p TôÕLôl× ùNVpØû\Ls Tt±V A±ûY-/
Å¥úVô®u êXm Demonstrate ùNnÕLôhÓRp (Demonstrate knowledge of

safety procedures in hydraulic systems (demo by video)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ûahWôXõd AûUl×LÞPu ùRôPôó×ûPV Aû]jÕl TôÕLôl× A±ûYÙm
LûPl©¥jRp

• R]Õ ÑV TôÕLôl× Utßm CVk§Wj§u TôÕLôl× CWiûPÙm Eß§ ùNnÕ
ùLôsÞRp.

Ï±l×

T«t£Vô[oLÞdÏl T«tßSo (Trainees - dÏ Instructor) video HtTôÓ ùNnÕ ûahWôXõd
AûUl©u TôÕLôl× ùNVpØû\ûV, demonstrate ùNnÕLôhÓYôo.

Fig 8

Fig 9

Fig 7

• HúRàm úRnkÕ úTô] TôLeLs
CÚkRôp AûR ×§VRôL Uôt\Üm.

• ùNVpTôh¥u YôõûNûVj RûX ¸ZôL
Uôt\Üm Utßm úNôX]ônÓ (Solenoid)

YôpûY (Valve) AùNm©s ùNnVÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.180
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£_õ & Gm (CG & M) T«t£ 2.6.181

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics)

ûahWôXõdv NmTkRlThP LômúTôù]uÓLû[ AûPVô[m LôÔRp
( Identify hydraulic components )

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ ûahWôXõd Ñtßl TôûR«p Es[ Eßl×dLû[ AûPVô[m LiÓ locate

ùNnRp
• ISO 1219þuT¥ Ï±ÂÓLs YûWRp.

úYûX«u Y¬ûN (Job Sequence)

T«tßSo B]Yo, NodëhûP
HtTôÓ ùNnÕ Lôh£lTÓj§
T«t£Vô[oLÞdÏ ùNnÕ LôhP
úYiÓm.

• NodëhûPl T¥jÕj ùRôõkÕ,
AhPYûQ 1þp TôLeL°u ùTVoLû[
T§Ü TiQÜm.

• TôLj§u ùTVÚdùL§¬p Ï±ÂÓ
YûWVÜm.

AhPYûQ þ 1 (Table 1)

Y¬ûN Gi TôLeL°u ùTVo

1

2
3
4
5
6
7
8
9
10

• EeLs T«tßSWôp úNô§dLlThÓ
Yôe¡ ûYdLÜm.
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£_õ & Gm (CG & M) T«t£ 2.6.182

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics )

§WY UhPeLû[ BnÜ ùNnRp, ùRôh¥Lû[ service ùNnRp
Y¥Lh¥Lû[ ÑjRm ùNnRp / replace TiÔRp (Inspect fluid levels,

service reservoirs, clean/ replace filters)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• Power Packþp TVuTÓjRlTÓm TpúYß hydraulic elementsþI AûPVô[m LôÔRp
• Inlet filterþI ALt±, ÑjRm ùNnÕ Utßm AùNm©s ùNnRp
• ùNVpTôh¥tLôL power packþI RVôo ùNnRp
• Power packþI start ùNnÕ A§p pressureþI ùNh ùNnRp.

úYûX«u Y¬ûN (Job Sequence)

• Hydraulic systemþu power packþûV locate

TiQÜm.

• System B]Õ off ̈ ûX«p CÚlTûR Eß§
ùNnVÜm.

• Fastening boltsþûV ùNnR ©\Ï power packþu
top coverþûV ALt\Üm. (Fig 1)

• Top coverþu ¸r TÏ§«p pipes Es[].
G]úY ARû]d LY]UôL ûYdLÜm.

• Top coverþûVj RûX ¸ZôL UôhPlThP

TpúYß Eßl×LÞPu, LY]UôL work

bench úUp ûYdLÜm. (Fig 2)

• TpúYß Eßl×Lû[, AYt±u
ùTVoLû[ Utßm ùNVpTôhûP
AûPVô[m LôQÜm.  úUÛm CûQl©u
Y¬ûN ¡WUjûR observe TiQÜm.

• UôÑTÓRûXj RÓdL JÚ ©Xôv¥d LYo
ùLôiÓ ùRôh¥ûV êPÜm.  Inlet

@©pPûW ALt±, ÑjRm ùNnÕ, Utßm
AùNm©s TiQÜm.  Power packþI
ùNVpTôh¥tLôL RVôo ùNnVÜm.  Relief

valveþu AÝjRjûR AûUÜ  (Set) TiQÜm.
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§\u Y¬ûN (Skill sequence)

JÚ êÓm YûL ùRôh¥dLô] ALt\ HÕYô] úUp ê¥ÙPu á¥V
inlet @©pP¬u LZtßRp / ALtßRp, ÑjRm ùNnRp Utßm
úLôoj§ûQjRp (Removing, cleaning and assembling of inlet filter (for a closed type

of reservoir with removable top cover)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• Inlet filterþûVd LZtßRp, ÑjRm ùNnRp Utßm AùNm©s TiÔRp.

nlet @©pPo B]Õ suction strainer G]l
ùTôÕYôL AûZdLlTÓ¡\Õ.  Inlet

cartridgeþûV unscrew ùNnÕ, (Fig 1) @©pP¬p
úNLWUô] ªûLVô] LNÓLs CÚdÏm
TÏ§ûV ÕûPdLÜm.

UiùQuûQ«p soak ùNnÕ Utßm
sludgeþûV ALt\Üm.

ÑjRUô] UiùQuûQ ùLôiÓ strainerþûV
flush TiQÜm. (Fig  2)

T¬kÕûWdLlThPT¥ strainer / filters B¡VûY
Ï±l©hP LôX CûPùY°L°p ÑjRm
ùNnVlTP úYiÓm.

HtL]úY CÚdÏm @©pPo
úNRUûPk§ÚkRôp ×§V @©pPo ùLôiÓ
replace TiQÜm.

×§V strainerþûV replace TiÔmúTôÕ,
N¬Vô] strainerþûVj úRokùRÓlT§p LY]m
ùNÛjR úYiÓm.

N¬Vô] AUoÜdLôL úRdLj§u úUp
ê¥«u úLv ¡h¥û]f úNô§dLÜm. (Fig  3)

úRdÏRXõu (Reservoir) úUp ê¥ûV ARtÏ¬V
CPj§p ûYdLÜm.

Fastening vÏìdLû[ vdÏì ùNnRp(screwing)

TiÔYRu êXm ê¥ûV UôhPÜm.

ClúTôÕ JhÓùUôjRUô] N¬Vô]
AUoÜdLôL ê¥ûV BnÜ ùNnVÜm.

Mesh areaþ®p AÝjRlThP Lôtû\ ÅNf
ùNnVÜm.

Strainerþu UôhÓm TWlûTf ÑjRm ùNnVÜm.

ARtÏ¬V CPj§p strainerþûVj §ÚmTÜm
vÏì TiQÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.182
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JÚ ùNVÛdLôL power packingþûVj RVôo ùNnRp (Preparing the power pack

for an operation)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ ùNVÛdLôL power packingþûVj RVôo ùNnRp.

JÚ TYo úTd¡e B]Õ SpX ¨ûX«p
CÚkRôp UhÓúU AÕ SuÏ ùNVXôt\ Ø¥Ùm.
G]úY JÚ hydraulic system úUp ûYdÏm
Øu]o TYo úPe (power pack) B]Õ ARu
RVôo ¨ûXdLôLf úNô§dLlTP úYiÓm.

Aû]jÕ ë²hL°u N¬Vô] mountingþtLôLf
úNô§dLÜm.

úUp ê¥ûV UôhÓm Øu]o, úUôhPôÚdÏm
Utßm Tm×dÏm CûP«p Es[ couplingþûV
ARu freenessþdLôLf úNô§dLÜm.

GiùQn UhPjûR / A[ûYf úNô§jÕ
Eß§ ùNnVÜm. (Fig  1)

GiùQn A[Yô]Õ Ï±ûV®Pd Ïû\YôL
CÚkRôp, N¬Vô] RWm 08 oil ¨WlTÜm.

ReservoirþûVf ÑjRUôL ûYj§ÚdLÜm Utßm
reservoirþûVf Ñt±Ùm AR]¥l TÏ§«p
úRûYVt\ ùTôÚhLs HúRàm CÚkRôp
AYtû\ ALt\Üm.

Aû]jÕ CûQdÏm ùS° ÏZônL°u
N¬Vô] CßdÏRXû]f úNô§dLÜm.

Breather B]Õ N¬VôL ûYdLlThÓs[Rô
GuTûRf úNô§dLÜm.

Oil drain hole B]Õ plugged BL Es[Rô
Utßm oil L£Ü CpXôUp CÚd¡\Rô
GuTûRÙm úNô§dLÜm.

JÚ power packþp AÝjRjûR starting Utßm setting ùNnRp (Starting and

setting the pressure in a power pack)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ power packþp AÝjRjûR BWm©jÕ Utßm AûUjRûX (setting) ùNnRp.

Power packþu ªuNôW úUôhPûW switch on

TiQÜm.

úUôhPôûW KPf switch on ùNnÙm Øu]o
ûTl×L°u R[of£VôÏm Øû]Ls pipesþu
loose ends CpûX GuTûR Eß§ ùNnÕ
ùLôs[Üm.

úUôhPôo bodyþ«p Ï±l©hÓd Lôh¥V
§ûN«p úUôhPô¬u ÑZt£ Es[Rô GuTûR
SuÏ LY²jÕ Eß§ ùNnVÜm.  (Fig 1)

úUôhPôo B]Õ G§o §ûN«p ÑZu\ôp
úUôhPôûW ¨ßjRf ùNnÕ®hÓ
GXdh¬μVû]d ál©PÜm / AûZdLÜm.

Pressure gaugeþp pressureþûV observe TiQÜm.

ClúTôÕ pressure relief valveþp úRûYVô]
pressureþûVl ùT\Üm.  (Fig 2)

AÝjRjûR A§L¬dL L¥LôWfÑt±p
Ñt\Üm Utßm £X.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.182
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JÚ inlet filterþûV ALtßRp (Removal of an inlet filter)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ inlet filterþûV ALtßRp.

Inlet filterþûV ALtßm ùNVpØû\ B]Õ, power

packþu LhÓUô] AûUlûTf NôokÕs[Õ.
E±gÑm Y¥LhÓRXô]Õ   B]Õ,
ùTôÕYôL GiùQ«p êr¡ CÚdÏUôß
ûYdLlTh¥ÚdÏm.  Utßm ARu CPjûR
locate ùNnV £±Õ AàTYm úRûYVô¡\Õ.

§\kRùY° YûLj ùRôh¥ (Open type of

reservoir) (Fig  1)

JÚ §\kRùY° YûLj ùRôh¥«p LûP
©¥dLlTP úYi¥V ùNVpT¥Ls

ûahWôXõd ùNVpØû\«û] ¨ßjRf
ùNnVÜm Hydraulic systemþûV off TiQÜm.

úUp ê¥j RLhûP ALt\Üm.

EeLs ûLûVf ÑjRUôL ûYj§ÚdLÜm.

GiùQ«u Es EeLs ûLLû[ ÖûZjÕ,
CÚl©PjûR LiP±VÜm.

JÚ ùTôÚjRUô] spanner ETúVô¡jÕ suction

strainerþûV R\of£VûPf ùNnVÜm.

UiùQuùQn ETúVô¡jÕ strainerþûVf
ÑjRm ùNnÕ compressed air ùLôiÓ blow

TiQÜm.

úNReLs HÕm CÚd¡\Rô GuTRtLôLf
úNô§dLÜm Utßm AlT¥ HÕªÚkRôp
×§V Y¥Lh¥û]d ùLôiÓ Uôt\f
ùNnVÜm.

ÑjRUô] Y¥Lh¥û]j §ÚmTÜm. ARu
¨ûX«p vÏì ùNnVÜm.

JÚ closed type of rreservoirþp @©pPûW
ALtßRp (Removal of filter in a closed type of

reservoir) (Fig 2)

ALt\ HÕYô] úUp ê¥ÙPu á¥V JÚ
êPlThP úRd¡ûYlT§u  @©pP¬u
ùNVpØû\ B]Õ HtL]úY
®[dLlThÓs[Õ. ©\ YûL úRdLj§u   (res-

ervoir) ̧ úZ ®[dLlThÓs[Õ.

Aû]jÕ TdLeLÞm ùYpÓ
ùNnVlThP ôõNôó YôXÜ (All sides welded

reservoir) (Fig  2)

Hydraulic systemþûV off TiQÜm.

úNªl©p CÚkÕ GiùQûV Y¥Vf
ùNnVÜm.

MountingþûV unscrewing ùNnR ©\Ï inspection

coverþûV ALt\Üm.

Suction strainer CÚl©PjûRd LiP±kÕ
unscrew TiQÜm.

UuùQiùQn ùLôiÓ Y¥jÕf ÑjRm
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ùNnÕ LmTWvÓ Lôt±û]d  ùLôiÓ
FRÜm.

Reservoirþu Eh×\jûR ØÝûUVôLf ÑjRm
ùNnVÜm.

úNRm HÕm CÚd¡\Rô Guß BnÜ ùNnR
©\Ï suction strainerþûV screw TiQÜm.

Inspection cover Utßm gasketþûV replace ùNnÕ,
mounting vÏìdLû[ tighten TiQÜm.

NpXûPûV ETúVô¡jÕ, GiùQûV filter-

ing ùNnR ©\Ï GiùQûV reservoirþu Es
UßT¥ ̈ WlTÜm.

Inspection cover êXm / Y¯VôL GiùQnd
L£Ü GÕÜm Es[Rô G]f úNô§dLÜm.
GiùQnd L£Ü CpûX GuTûR Eß§
ùNnVÜm.

GiùQn A[ûY / UhPjûRf úNô§dLÜm.

ClúTôÕ system B]Õ TVuTÓjRj RVôo.

ùY°l×\UôL UôhPlThP suction strainer

(Externally mounted suction strainer) (Fig 3)

CkR YûL suction strainerþûVd
LZtßYRtLô] ùNVpT¥Ls ̧ r YÚUôß
(To dismantle this type of suction strainer the steps
are as follows)

Hydraulic systemþI off TiQÜm.

@©pPûW úSôd¡ YÚm Utßm @©pP¬p
CÚkÕ ùY°úV ùNpÛm linesþu cap nuts

CWiûPÙm unscrew TiQÜm. (Fig 4)

Bench viceþp @©pPo ë²hûPl ©¥jÕ,
mounting beltþûV unscrew TiQÜm.

@©pPo insertþûV ALt± clean / replace

TiQÜm.

úL³e (Casing)þûV ØÝûUVôLf ÑjRm
ùNnVÜm.

InsertþûV ûYjÕ mounting boltþûV screw

TiQÜm.

CkR ̈ ûX«p UßT¥Ùm @©pPo ë²hûP
UôhPÜm.

CûQl×L°u N¬Vô] CßdLjûR Eß§
ùNnÕ ùLôs[Üm.
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úYûX«u Y¬ûN (Job Sequence)

1 Hydraulic hoseþûNf úNô§jRp (Checking

hydraulic hose)

• HúRàm ®¬Np CÚd¡\Rô GuTRtLôLl
TôoûYVôp hoseþûNf úNô§dLÜm.

• Hoseþu ÁÕ ®WûX ûYjÕ, along the hose

®WûX ùUÕYôL SLWf ùNnÕ kinks Utßm
twistþdLôLf úNô§dLÜm.

• Hoseþu ®hPj§túLtT bent radiusþûVf
úNô§dLÜm.

2 Hydraulic pipeþûVf úNô§jRp (Checking

of hydraulic pipe)

• HúRàm ®¬Np ApXÕ úNRm CÚd¡\Rô
G] pipeþûVl TôoûYVôp úNô§dLÜm.

• Kinks, flat Utßm twist CYt±tLôLl
TôoûYVôp úNô§dLÜm.

• Pipeþu ®hPj§túLtT bent radiusþûVf
úNô§dLÜm.

• ©£ßLs HúRàm CÚd¡\Rô GuTRtLôL
pipeþu mouthþûVf úNô§dLÜm.

3 Pipe @©h¥eÏLû[ úNô§jRp (Checking

the pipe fittings)

• HúRàm úNRm Es[Rô GuTRtLôL
fittingþûVl TôoûYVôp úNô§dLÜm.

• Scrrew pitch gaugeþûV ETúVô¡jÕ UûW«u
©hfûN úNô§dLÜm.

• Fittingsþu Eh×\ ®°m©u úUp Utßm
ùY°l×\ ®°m©u úUp chamber

TiQlThÓs[Rô GuTRtLôLf
úNô§dLÜm.

£_õ & Gm (CG & M) T«t£ 2.6.183

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics )

ØßdLp, kinks Utßm minimum bend radiusþdLôL (Ïû\kRThN Yû[Ü
BWj§tLô]) hoseþûV BnÜ TiÔRp, hose / tube fittingsþI BnÜ ùNnRp
(Inspect hose for twist, kinks and minimum bend radius. Inspect hose/ tube fittings)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs

• hydraulic hoseþI úNô§jRp

• hydraulic pipeþI úNô§jRp

• hydraulic ûTl @©h¥eÏLû[f úNô§jRp.
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£_õ & Gm (CG & M) T«t£ 2.6.184

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv(Hydraulics and

Pneumatics )

Hydraulic £XõiPoLs, Tm×Ls úUôhPôoLs B¡VYt±u Eh×\l
TôLeLû[ AûPVô[eLôQp (Identify internal parts of hydraulic cylinders, pumps/

motors)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ûahWôXõdv £XõiPôóL°u Eh×\l TôLeLû[ AûPVô[e LôQp
• ûahWôXõd Tm×L°u Eh×\l TôLeLû[ AûPVô[e LôQp
• ûahWôXõd úUôhPôóLs Eh×\l TôLeLû[ AûPVô[e LôQp.

ûahWôXõdv £XõiPôóL°u Eh×\
TôLeLû[ AûPVô[m LôÔRp (Fig 1

to 2)

T«tßSô ó T«t£Vô[ôóLÞdÏ
ûahWôXõd P×s Bd¥e
£XõiPûW HtTôÓ ùNnÕ
Lôi©dL úYiÓm. Utßm
Aû]jÕ TôLeLû[Ùm ®[d¡
ùPúUô ùLôÓdL úYiÓm.
AhPYûQ 1 Cp TôLeL°u
ùTVûW T§Ü ùNnV
T«t£Vô[ôóL°Pm úLhL úYiÓm.

• ûahWôXõd P×s Bd¥e £XõiPûW
LY²dLÜm.

• TôLeLû[ AûPV[lTÓjÕRp

• AhPYûQ 1 Cp T§Ü ùNnRp.

ûahWôXõd Tm×L°u Eh×\
TôLeLû[ AûPVô[m LôÔRp (Fig 3)

• T«tßSôó ûahWôXõd Eh×\ ¡Vôó Tm×
HtTôÓ ùNnÕ T«t£Vô[ôóLÞdÏ

Lôi©jÕ TôLeLû[ ®[d¡ ùPùUô
ùLôÓdL úYiÓm.

• AhPYûQ 2 p T§Ü ùNnV
T«t£Vô[ôóL°Pm ùRôõ®dL úYiÓm.

ûahWôXõd úUôhPôóL°u Eh×\
TôLeLû[ AûPVô[m LôÔRp (Iden-
tify the internal parts of Hydraulic motors) (Fig 4)

• T«tßSôó ûahWôXõd úUôhPôóLû[
HtTôÓ ùNnÕ T«t£Vô[ôóLÞdÏ
Lôi©jÕ Aû]jÕ TôLeLû[ ®[d¡
ùPùUô ùLôÓdL úYiÓm.

• AhPYûQ 3 p T§Ü ùNnV
T«t£Vô[ôóL°Pm ùRôõ®dL úYiÓm.
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 Y¬ûN Gi TôLm ùTVôó
(Serial No) (Part Name)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

AhPYûQ þ 1 (Table 1)

Y¬ûN Gi TôLm ùTVôó
(Serial No) (Part Name)

1

2

3

4

5

6

7

8

9

AhPYûQ þ 2 (Table  2)

AhPYûQ þ 3 (Table 3)

Y¬ûN Gi TôLm ùTVôó
(Serial No) (Part Name)

1

2

3

4

• EeLs T«tßSWôp NôõTôôójÕ ùLôs[ úYiÓm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.184
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£_õ & Gm (CG & M) T«t£ 2.6.185

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv (Hydraulics and
Pneumatics )

JÚ 3/2 way valve (weight loaded d/a £XõiPûW JÚ s/a £XõiPWôLl
TVuTÓjRXôm) 4/2 Utßm 4/3 way valves ETúVô¡jÕ JÚ s/a hydraulic

£XõiP¬u LhÓlTôh¥tLô] JÚ circuitþI Y¥YûUjRp (Construct a
circuit for the control of a s/a hydraulic cylinder using a 3/2 way valve (Weight loaded d/a
cylinder may be used as a s/a cylinder), 4/2 and 4/3 way valves)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ single acting £XõiPûW actuate TiÔYRtÏ JÚ circuitþûV Y¥YûUjRp
• double acting £XõiPûW CVdÏYRtÏ JÚ NodëhûP Y¥YûUjRp
• hydro motorþûV CVdÏYRtÏ JÚ NodëhûP Y¥YûUjRp
• Nodëh¥uT¥ TpúYß elementsþûNj úRokùRÓjRp
• úUúX ùNôpXlThP NodëhLû[ construct ùNnRp
• AYt±u ùNVpTôÓ, duly arresting Utßm L£Ü CûYLÞdLôL úUúX ùNôu]
NodëhLû[ T¬úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

• JÚ single acting £XõiPo / double acting

£XõiPo / ûahúWô ÁhPo B¡VYtû\
CVdÏYRtÏ NodëhLû[ Y¥YûUjRp,
LhPûUjRp Ut\m T¬úNô§jRp.

ùNnV úYi¥V úYûX 1: Jtû\f ùNVpTôhÓ £XõiPÚdLô] Nodëh

JÚ single acting £XõiPûW actuate TiQ JÚ
NodëhûP Y¥YûUjRp, LhPûUjRp
Utßm T¬úNô§jRp.

ùNnV úYi¥V úYûX 2: 4/2 YôpÜL°p double acting £XõiPÚdLô] Nodëh

4/2 directional control valve ETúVô¡jÕ, JÚ double

acting £XõiPûW CVdÏYRtÏ JÚ
NodëhûP Y¥YûUjRp, LhPûUjRp
Utßm T¬úNôRû] ùNnRp.

ùNnV úYi¥V úYûX 3: 4/3 YôpÜL°p double acting £XõiPÚdLô] Nodëh

4/3 directional control valve ETúVô¡jÕ, JÚ double

acting £XõiPûW CVdÏYRtÏ JÚ
NodëhûP Y¥YûUjRp, LhPûUjRp
Utßm T¬úNô§jRp.

ùNnV úYi¥V úYûX 4: Circuit activate hydro meter

JÚ 4/3 D.C. valve ETúVô¡jÕ JÚ ûahúWô
ÁhPûW CVdÏYRtÏ JÚ NodëhûP
Y¥YûUjRp, LhPûUjRp Utßm
T¬úNôRû] ùNnRp.

ùNnV úYi¥V úYûX 1: JÚ single acting £XõiPûW CVdÏYRtÏ JÚ NodëhûP
Y¥YûUjÕ, LhPûUjÕl T¬úNôRû] ùNnRp

ùLôÓdLlThP formatþp JÚ single acting

£XõiPûW CVdÏYRtÏ JÚ Nodëh YûWFig

YûWkÕ T«tßS¬u Jl×RûX ùT\Üm.

£XõiPûW CVdÏYRtÏm Utßm
Nodëh¥p TX CPeL°p AÝjRjûR
Uô²hPo TiÔYRtLôLÜm include elements.

YûWVlThP, Jl×Rp ùT\lThP Nodëh
YûWTPj§uT¥ hydraulic elementsþûNj
úRokùRÓdLÜm.

Trainer kit ÁÕ elementsþûN Uôh¥ CûQdLÜm.

ûahWôXõd Tml©û] Pumb þ I KPf
ùNnVÙm Øu]o EeLs T«tß]¬u
Jl×RûXl ùT\Üm.

ûahWôXõd TmlûT KPf ùNnVÜm.

L£ÜLs HúRàm Es[Rô GuTûRd
LiP±V NodëhûP BnÜ ùNnVÜm.
(Fig 1)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.185
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ûTl CûQl×Lû[ UßT¥Ùm tightening

TiÔYRu êXm (Fig 2) HúRàm L£ÜLû[
AûY CÚkRôp ¿dLÜm.

Lù]dPo Utßm ûTlûT tightening

TiÔmúTôÕ ûahWôXõd TmlûT put off

TiQÜm.

AhPYûQ 1þp Yôp®u ¨ûXûV
Utßm £XõiP¬u ¨ûXûV
Ï±dLÜm. (Nodëh YûW Fig EPu
ùLôÓdLlThÓs[ AhPYûQ)

Direction control valveþûV actuate ùNnÕ YôpÜ
Utßm £XõiP¬u ¨ûXûV Ï±dLÜm.

AhPYûQ 1þp Ï±dLÜm.

ûahWôXõd TmlûT off TiQÜm.

YôpÜLs Utßm ©\ Eßl×dLû[ disconnect

ùNnÕ AÕ ARtÏ¬V CPj§p ûYdLÜm.

úUúX ùNôpXlThP ùNVp Y¬ûN Øû\ûV
ùNVp 2,  3,  Utßm 4þdÏ Nodëh
YûWTPj§uT¥ ARtúLtT repeat ùNnÕ
AhPYûQlTÓjRÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.185
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£_õ & Gm (CG & M) T«t£ 2.6.186

@©hPo (Fitter) þ ûahWôXõdv Utßm ÖúU¥dv (Hydraulics and
Pneumatics )

Pneumatic Utßm hydraulic systemþu TWôU¬l×, ©WfNû]Lû[d LiP±Rp
Utßm TôÕLôl× NmTkRlThPûYLs (CkR componentþu ùNnØû\
T«t£ B]Õ video êXm ùNnÕ LôhPlTPXôm) (Maintenance, trouble
shooting and safety aspects of pneumatic and hydraulic systems (The practical for this
component may be demonstrated by video)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• pneumatic Utßm hydraulicþAûUlûT  TWôU¬jRp
• Pneumatic Utßm hydraulicþAûUl©u ©WfNû]d LiP±kÕ ¾olTÕ Tt± A±Rp
• Pneumatic Utßm hydraulicþAûUl©u TôÕLôlûT LûPl©¥jRp.

CkR Component-u ùNVpØû\l T«t£ video-ùLôiÓ ùNnÕ LôhPl TPXôm
(demonstrated)

T«tßSo B]Yo locally video - ûY HtTôÓ ùNnÕ T«t£Vô[oLÞdÏ (trainees-

dÏ) ùNnÕ LôhPôXôm.

ûahWôXõd AûUl©u TWôUôõl× Utßm TÝÕ LiÓ ©¥jRp

(Maintenance and Trouble shooting of Hydraulic sysytem)

ùNnV úYi¥V úYûX 1:

TÝÕ / Ïû\ Nôj§VUô] LôWQeLs NôõTÓjÕm SPY¥dûL

úTôÕUô] • Tml RiÓ ªL ùUÕYôL • Tml Utßm úUôhPôôõu
ApXÕ CVeÏ¡\Õ úYLjûR NôõTôôójÕ, TÝûR
GiùQn Nôõ ùNnVÜm.
CpXôR TmlùPXõYôõ

• AûPThP vhûW]ôó • Y¥Lh¥ûV ÑjRm ùNnÕ
ApXÕ E±gÑm ÏZôn ùY°SôhÓ ùTôÚhLû[
CûQl× ALt\Üm.

• ¿ôójúRdLj§p Ïû\kR • Ci¥úLhPôó ûXàdÏ
A[Ü GiùQn HtT GiûQûVf
AûUl× úNôódLÜm.

Tml • Tml Utßm ©ûWm • Nôõ TôôójÕ Nôõ ùNnVÜm
EÚYôdÏm NjRm êYôõu RY\ô]

AûUl×

• Tml Eû\«p Lôtß • Lôtß ÑYôNd LÚ® êXm
CÚdÏm. Lôtû\ ALt\Üm.

• Tml úTôphÓLs • úTôphLû[ CßdLÜm.
ªLÜm R[ôóYô]ûY

• Tml ªL úYLUôL • TôõkÕûWdLlThP A§L
CVeÏ¡\Õ. ThN úYLjûR Nôõ

TôôódLÜm.
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§ûN • úTôÕUô] ûTXh • Nôõ TôôójÕ Nôõ ùNnVÜm
LhÓlTôhÓ AÝjRm

Yôp®u • GôõdLlThP • Nôõ TôôójÕ Nôõ ùNnVÜm
(DCV) ØÝûUVt\ úNô]ônÓ
CPUôt\j§p úLô[ôß

£XõiPôó FôókÕ ùNpYÕ • YôpÜ vép NôõVôL • Nôõ TôôójÕ Nôõ ùNnVÜm
ApXÕ SLôóYÕ ûUVlTÓjRlTP®pûX

• £XõiPôõu ©vPu • £XõiPûW Nôõ TôôójÕ
Y¯VôL L£Ü Nôõ ùNnVÜm.

• £XõiPôõu ApXÕ • £XõiPôó ApXÕ
úUôhPôôó L£Ü úUôhPôûW Nôõ ùNnRp

KhPd LhÓlTôhÓ • GiùQn TôÏjRuûUûV • GiùQn Nôõ TôôójÕ
Yôp®u ¾Y]j§p Uôt\Üm Uôt\Üm
UôßTôÓ

¨ëúU¥d £vPj§u TWôUôõl× Utßm TÝÕ ¿dÏRp

(Maintenance and Trouble shooting of Pneumatic sysytem)

TÝÕ / Ïû\ Nôj§VUô] LôWQeLs NôõTÓjÕm SPY¥dûL

CVk§Wm úYûX • úUp ¨ûX KhPm • ùTôõV ÏZôûV ùTôÚjRÜm
ùNn¡\Õ, B]ôp LhÓlTôÓ ApXÕ • ùTôõV LmlW^ûW ̈ ßYÜm
ùUÕYô] ùNVpTôÓ Lôtßl vPôôóXôh¥u
LôWQUôL ùNVp§\²p • PÜu vhôöm KhPd • Øßd¡VÏZôn, RÓdLlThP
TXÅ]UôL Es[Õ LhÓlTôÓ ûXNuNôóLû[ Nôõ

TôôódLÜm.
• EVÜ CpXôûU • EVÜ CVk§WeLs

Lôtß L£Ü • R[ôóYô] CûQl×Ls • R[ôóYô] CûQl×Ls
ApXÕ ÑWl©Ls ApXÕ ÑWl©Lû[

CßdLÜm.

• TÝRô] ApXÕ • TÝRûPkR
úNRUûPkR ùTôÚjÕRp TÏ§ûV Uôt\Üm
ApXÕ EûPkR ÏZônLs ApXÕ Nôõ ùNnVÜm.
Utßm ÏZônLs.

YôpÜ CûQdLl • ê¥ úTd¡e L£Ü ApXÕ • ê¥ úTd¡eûL CßdLÜm
þThÓs[Õ B]ôp R[ôóYôL Es[Õ
ùYuh Õû[«XõÚkÕ • YôpÜ • ê¥ úTd¡eûL Uôt\Üm.
Lôtß ùY°úVß¡\Õ TÝRûPkÕs[Õ.

©vP²p CÚkÕ • dìq ôõe TÝRûP • JÚ ×§V dìq ôõe
ùY°úVßm Lôtß þkÕs[Õ. ùTôÚjRÜm.

YôpÜ L£Ü • AÝdÏ • AÝdÏLû[ ALt\Üm
.

• EûPkR ºp • ºpLû[ Uôt\Üm.

• TXÅ]Uô] ApXÕ • vlôõeûL Uôt\Üm.
EûPkR vlôõe

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.6.186
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• A§LlT¥Vô] • EVÜ TôLeLs
úRnUô]m.

úNôXõ]ônÓ ÑÚs (coil) • ÑÚs R[ôóYôL úNôX • ÑÚs ÑÚs úNôX]ônÓ
ùNVXõZl× þ]ônÓ RiÓ ÁÕ RiÓPu Eß§VôL

ùTôÚjRlThPÕ ùTôÚjRÜm.

• ÑÚs A§ôóÜLs • ÑÚs Eß§VôL
ùTôßjRÜm.

• ùTôÚjRªpXôR • ùTôÚjRUô] ÑÚsLs
ÑÚs Utßm vùPm Utßm vùPmLû[

TVuTÓjRÜm.

ûahWôXõd AûUl©u TôÕLôl×
Øuù]fNôõdûLLs

• ØÝûUVôL T«t£ ùTßm YûW
ûahWôXõd £vPj§u úYûXûV JÚ
úTôÕm ùRôPeL úYiPôm.

• úRûYVô] Aû]jÕ TôÕLôl×
ETLWQeLû[Ùm TVuTÓjRÜm.

• ØÝûUVôL ùRôõVôUp JÚ TÏ§ûV Nôõ
ùNnV ØVt£dLô¾ôóLs.

• ûahWôXõd L£ÜLû[j úRP JÚ úTôÕm
ûLLs ApXÕ ®WpLû[l TVuTÓjR
úYiPôm.

• CûQl×Lû[ CßdÏYÕ AÝjRªpXôR
¨ûX«p ùNVpTP úYiÓm.

• TÝÕLû[ LiÓ©¥jRp Utßm Nôõ
ùNVRp.

• úRôp GôõfNûXj R®ôódL AÑjRUô]
NÚUjûR EP]¥VôL LÝÜYÕ AY£Vm

• ¾ ®TjûRj R®ôódL, ùTôÚhLs Utßm
ûahWôXõd §WYeLû[ ºp ùNnVlThP
EúXôL ùLôsLXuL°p úNªjÕ NôõVô]
CPeL°p Al×\lTÓjR úYiÓm.

¨ëúU¥d Øû\«p TôÕLôl×
Øuù]fNôõdûLLs (Safety precautions in

Pneumatic system)

• CVk§WeL°p úYûX ùNnÙm úTôÕ ÑV
TôÕLôl× ETLWQeLû[  (PPE)

TVuTÓjRÜm.

• úYûXdÏ Øuàm ©uàm EeLs
T¦«PjûR ÑjRUôL ûYj§ÚeLs.

JÚ CVk§WjûR CVdÏm úTôÕ ̈ ûXVô]
SûPØû\ûVl ©uTt\Üm.

úNRUûPkR ÏZôn ùTôÚjÕRpLû[
§]Øm BnÜ ùNnV úYiÓm.

¡ôöv (GiùQn) ØRXõVYtû\f EPú]
ÑjRm ùNnV úYiÓm.

£lv Utßm ç£ûV ÑjRm ùNnV JÚ
úTôÕm LmTùWvú^ôô ó Lôtû\l
TVuTÓjR úYiPôm. T\dÏm ÕLsLs
BTjRô]ûY.

TVuTÓjÕYRtÏ Øu×,
EtTj§Vô[ôóL°u Y¯Øû\Lû[
LY]UôLl T¥dL úYiÓm GlúTôÕm
TôÕLôlTôL CÚdL úYiÓm.

Lôtß AÝjRd ÏZôûVl TVuTÓjRôR
úTôÕ ApXÕ LÚ®Lû[ Uôtßm úTôÕ
ùNnVÜm.

Ïû\kR ThN AÝjR U§lÀhûPd
ùLôiP Lôtß ®¨úVôL ÏZônLû[j
úRôóÜ ùNnV úYiÓm.
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£_õ & Gm (CG & M) T«t£ 2.7.187

@©hPo (Fitter) þ ØuRÓl× TWôU¬l× (Preventive Maintenance)

úXj úLúW_õu hand slide & cross slideþûV LZt± ØÝl TÝÕ ¿d¡
AùNm©s TiÔRp (Dismantle, overhauling & assemble cross slide & hand slide of

lathe  carriage)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• cross slideþp CÚkÕ compound restþI LZtßRp
• machine bedþp CÚkÕ carriage unitþI ALtßRp
• ùNVpTôÓLÞdLôL AùNm©s TiÔRp Utßm T¬úNôRû] ùNnRp.

úYûX«u Y¬ûN (Job Sequence)

• Tool post locking handleþI (Fig 1 A) unscrew ùNnÕ
compound slideþp CÚkÕ tool postþI
(Fig 1b)ALt\Üm.

• Compound slideþu dove tailsþp CÚkÕ
®ÓTÓYRtÏ anti clock-wise directionþp, top

slideþu (Fig 1c) feed screw handleþI ÑZt\Üm.

• Top slideþu dove tailþp CÚkÕ jibþI ùY°úV
GÓdLÜm. (Fig 1d)

• Compound slideþu swivel baseþu úUp
RWlThÓs[ T-boltsþp CÚkÕ both the clamp-

ing nutsþûV (Fig 2) unscrew ùNnVÜm Utßm
ë²hûP ùY°úV GÓdLÜm.
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• Taper pinþûV ALtßYRu êXm, compound

slideþu graduated colarþI ALt\Üm.

• Cross slideþp CÚkÕ lead screwþûY disengage

ùNnVÜm.
• Graduated collarþI ALtßYRtÏ cross slide feed

screwþ®p CÚkÕ lock nutþI unscrew

ùNnVÜm.
• G°ûUVôL slide BLf ùNnÙUôß cross

slideþu dove tailþp CÚkÕ jib stripþI ùY°úV
GÓdLÜm.

• Saddle clampþI unscrew ùNnÕ ALt\Üm.
(Fig 3)

• Tail stock unitþI slide way ùNnÕ bedþp CÚkÕ
ARû] ùY°úV GÓdLÜm.

• ùUμu bedþI ®hÓ ùY°úV GÓlTRtÏ
YXÕ Øû] úSôd¡ saddle unitþûV slide away

ùNnVÜm.
• UiùQiùQn ùLôiÓ TôLeLû[f

ÑjRm ùNnÕ T²Vu Õ¦Vôp AYtû\j
ÕûPjÕ trayþ«p TôLeLû[ ûYdLÜm.

• úNRm Utßm úRnUô]m B¡VûY
HúRàm CÚd¡\Rô GuTûR A±Vl
LômúTôù]uÓLû[ TôoûYVôp BnÜ
ùNnVÜm.

• EVÜ GiùQn ùLôiÓ, TôLeLû[
EVÜPÜm.

• ØÝl TÝÕ ¿dLp ùNVp Øû\ûV ̈ û\Ü
ùNnV reverse sequenceþp TôLeLû[
AùNm©s TiQÜm.

• ùNVpTôhûPf úNô§dLÜm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.7.187
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£_õ & Gm (CG & M) T«t£ 2.7.188

@©hPo (Fitter) þ ØuRÓl× TWôU¬l× (Preventive Maintenance)

CVk§WeL°u G°V TÝÕ ¿dLm: Packing gasketsþu RVô¬l× (Simple repair

of machinery: Making of packing gaskets)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ×úWô@ûTûX mark ùNnÕ ùYh¥ gasketþI RVôo ùNnRp
• ×§V úLvLh¥û] (gasket) ùTôÚj§ L£®tLôL CûQl×Lû[ T¬úNô§jRp.

úYûX«u Y¬ûN (Job Sequence)

• Cover plateþI ALt± úNRUûPkR gasketþI
ùY°úV GÓdLÜm.

Gasketþu GkRùYôÚ TÏ§Ùm surface

úUp CpûX GuTûR Eß§ ùNnÕ
ùLôs[Üm.

• Cover plate Utßm baseþu TWl× ØÝûUÙm
ÑjRm ùNnVÜm.

• Glue bonded gasket G²p, JÚ blunt scraper

ETúVô¡jÕ TWl×Lû[ ØÝûUVôLf
ÑjRm ùNnVÜm.

• Cover plateþu A¥lTWl©p marking medium

ApXÕ greaseþûVl éNÜm / RPYÜm.

• Cover plateþu A¥l TÏ§«u úUp gasketþûV
ûYjÕ Eß§VôL press TiQÜm. (Fig 1)

• JÚ Scriber ApXÕ ùTu£p ETúVô¡jÕ
gasketþu Y¥YjûR mark TiQÜm. (Fig 2)

£±V ApXÕ ûLdÏ APdLUô]
ùTôÚhLÞdÏ, marking ùNnYRtÏ
gasket ÁÕ articleþI ûYdLXôm.

• JÚ hallow punch Utßm JÚ Ñj§Vp
ETúVô¡jÕ ApXÕ £±R[Ü ùT¬V size

steel ball Utßm JÚ Ñj§Vp ETúVô¡jÕj

Õû[Lû[ punch out TiQÜm. (Fig 3

Utßm 4)

• LjR¬dúLôp ETúVô¡jÕ úLvLh
(gasket)þu úRûYl TPôR TÏ§Lû[
ùYhPÜm. (Fig 5)

ØRX õp ûUVl TÏ§ûV
ùYh¥®hÓ ©u]o ùY°l×\
EÚYjûR ùYhPÜm.

• Studsþu Lôo]oLû[ ÑjRm ùNnVÜm.
(Fig 6)
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• GasketþûV ARu ¨ûX«p ùTôÚjRf
ùNnVÜm. (Fig 7)

• Gasket ÁÕ cover plateþûV replace ùNnÕ
vÏìdLû[ even BL tighten ùNnVÜm.
(Fig 8)

• Seal TiQlThP CûQl×Lû[ L£ÜLs
Utßm ùNVpTôÓ NmTkRUôL
T¬úNô§dLÜm.
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£_õ & Gm (CG & M) T«t£ 2.7.189

@©hPo (Fitter) þ ØuRÓl× TWôU¬l× (Preventive Maintenance)

Yô`oLs, úLvùLh, d[hf, keys, jibs, cotter, circlip ØRXô]Ytû\ úNô§jÕ
úRûYlThPôp TÝÕ ¿dLm ùNnRp / ×§RôL UôtßRp (Check washers,

gasket, clutch, keys, jibs, cotter, Circlip etc and replace /repair if needed)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• úLvùLh úUp Es[ Yô`ûW replace ùNnRp
• d[hf Utßm keysþI replace ùNnRp
• jib, cotter Utßm circlip B¡VYtû\ replace ùNnRp
• úUúX ùNôu] LômúTô]uÓLû[ replacing ùNnRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1:  Yô`¬û] UôtßRp

• N¬Vô] A[ÜûPV vúT]ûW
ETúVô¡jÕ ShûP ALt\Üm.

• AùNm©°«p CÚkÕ úRnUô]m
AûPkR Yô`ûW ALt\Üm.

• N¬Vô] A[ÜûPV Yô`ûW ûYdLÜm.

• Yô`ÚPu úNojÕ ShûP tight TiQÜm.

ùNnV úYi¥V úYûX 2: úLvLh¥û] UôtßRp

• úNRm AûPkR úLvùLhûP ALt\Üm.

• úTv Utßm LYo ©ú[h¥u TWlûT
ÑjRm ùNnVÜm.

• úTv ©ú[h úUp úLvùLhûP ûYjÕ

Eß§VôL ©Wv TiQÜm.

• ë²hûP AùNm©s TiQÜm.

• ®¬Yô] AùNm©° 2.7.188þp
®[dLlThÓs[Õ.
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ùNnV úYi¥V úYûX 3: d[hfûN adjust TiÔRp

• Power supplyþûV switch off ùNnR ©\Ï, allen

keys ETúVô¡jÕ, feed gear boxþu CWiÓ
TdL coversþIÙm ALt\Üm.

• ùTôÚjRUô] vúT]ûW ETúVô¡jÕ,
terminalsþI ALt\Üm.

• Carbon brushesþI ALtßYRtÏ JÚ bend

tubular spannerþI TVuTÓjRÜm.

• Spline shaftþp CÚkÕ circlipþI ALt\Üm.

• M12 bearing puller setþI ETúVô¡jÕ, ë²h¥p
CÚkÕ, spline shaft EPu á¥V d[hfûN
ùY°úV GÓdLÜm.

• T¦ úUû_ ÁÕ AùNm©°ûV ûYjÕ,
N¬YW ÑjRm ùNnVÜm.

• d[hf£u N¬Vô] engaging Utßm
disengaging ¡ûPdLô®hPôp, d[hf
ë²hûPd LZt± d[hf ©ú[hûP
ALt\Üm.

• ¸rdLiP ªu²Vp Utßm CVk§W®Vp

Ïû\TôÓLû[ LiP±VÜm. /AûPVô[e
LôQÜm.

• d[hf ©ú[hÓdÏ CûP«p CÚdÏm
CûPùY°ûV @ÀXo úL_ó ùLôiÓ
úNô§jÕ, original equipment RVô¬lTô[Wôp
Ï±l©PlThP A[®p CûPùY°
Es[Rô GuTûR Eß§ ùNnVÜm.

• Spline shaftþI úNô§jÕ splines GpXôm
N¬VôL Es[Õ GuTûR Eß§ ùNnVÜm.

• Aû]jÕ TôLeLû[Ùm AùNm©s ùNnÕ,
work bench úUp ë²hûP ûYjÕ ÁiÓm
JÚ Øû\ úNô§dLÜm.

• d[hf AùNm©° §Úl§LWUôL
T¦Vôtß¡\RôL LôQlThPôp,
CVt§Wj§p feed gear boxþu Es UôhPÜm.

• Circlip, carbon brushes Utßm terminalþûV seated

BLf ùNnVÜm.

• Allen keyþûV ETúVô¡jÕ side coverþûV fix

ùNnÕ CVk§WjûR switch on ùNnÕ d[hf
AùNm©° T¦×¬YûRf úNô§dLÜm.

ùNnV úYi¥V úYûX 4: Key «û] UôtßRp

• Parallel key ùLôiÓ hub Utßm shaftþûV
AùNm©s TiQÜm.

• Tapered (Gip Head) key ùLôiÓ hub Utßm
shaftþûV AùNm©s TiQÜm.

Parallel key «û] ùTôÚjÕRp (Parallel key
fitting)

• Hub, Utßm ûUVj§p Es[ keyway

ALt\Üm, keyway ÑjRm ùNnVÜm.

• μô@lh Utßm al Utßm ¸úYL°u
A[ÜLû[ ÕpXõVUô] LÚ®Lû[l
TVuTÓj§ NôõTôôódLÜm. shaft u ùY°×\
®hPm hub  u Es×\ ®hPm,  keyways «u
¿[m ALXm Utßm BZm YûWTPj§u
T¥ CÚdL úYiÓm. ( Fig 1).

• Key way «u  A[ûYl ùTôßjÕ
ùTôÚjRUô] ÏßdÏ ùNdxu ùTôÚkR
á¥V Key G@¡u ¿[jûRj
úRôókùRÓdLÜm.

• Key «u JÚ Øû]«p AûWYhP Y¥®
p ûTp ùNnÕ ARu ¿[jûR keyway dÏ 1
ª.Á A§Lm ûYjÕ ùYh¥ Uß Øû]«p
AûWYhP Y¥YUôL ûTp ùNnVÜm.
( Fig 2).
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• Shaft p Key ûV ùTôÚjR  Key way ALXjûR
NôõTôôódLÜm. Key ûV YûWVÜm. CR]ôp
CÕ μ@lh¥p Es[ Key way «p úXNô]
úPl@©h / ûXh ̧ «e @©h (K7-h6) BÏm.
( Fig 3).

• al©p Es[  Key way EPu úXNôL
Rh¥l ùTôÚjRlThÓs[Rô GuTûRf
Nôõ TôôódLÜm.  (Fig 4).

• μô@h¥p  Key way «p Key  ûV
ùTôÚjRÜm CûR úXNô] GûP ùLôiP
ùUuûUVô] Ñj§VXôp RhPÜm.(Fig 5).

• Shaft p Es[ hup ûV Rh¥,
μô@lh¥XõÚkÕ hup ûV ALt\Üm Key ûV
NôõTôôójÕ hup u Key ÙPu ùTôÚj§ ARu
EVW CPjûRd LY²dLÜm.

• EVWUô] CPeLÞdÏ úXNôLj RhPÜm
TôûR«u úUtTÏ§ ÑUôôó 0.1mm ªÁ
ùR°YôL CÚdL úYiÓm.

• al ®Úm©V CPj§tÏ ÁÕ ùTôÚkÕm
YûW ùTôÚjÕRp Utßm ©pXõe ùNnÙm
ùNVpTôhûP ÁiÓm ùNnVÜm.(Fig 6).

• Key «u Aû]jÕ TdLeL°Ûm Utßm ̧ r
TÏ§«Ûm ©WxVu ¿X ̈ \jûR RPYÜm,
CR]ôp NôõVô] úTôõe ®ûN Y¯«p
Eß§ ùNnVlTÓ¡\Õ.

ùNnV úYi¥V úYûX 5: UôtßRp / _õlTû] Nôõ ùNnRp

• Dove tail slide p þ CÚkÕ adjusting screw - ûY
ALt\Üm.

• Cross slide p CÚkÕ, gib  - I LZt\Üm.

• Slide TWl×Ls, adjusting vÏìdLs, ShÓLs
Utßm gibþI ØÝûUVôLf ÑjRm ùNnVÜm.

• HúRàm úNRm CÚd¡\Rô GuTRtLôL
Aû]jÕl TôLeLû[Ùm BnÜ ùNnÕ
úNô§dLÜm.

• Slide waysþI EVÜPÜm.

• GibþûV AùNm©s TiQÜm.

• AùNm©°«p úRûYlTÓm N¬Vô]
A[ÜdÏ Ah_v¥e vÏìdLû[ tighten

TiQÜm.

• Check nut êXm Ah_h¥e vÏìdL°u
AûNÜLû[ Xôd TiQÜm.
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ùNnV úYi¥V úYûX 6: CotterþI replace TiQÜm

• Work unitþp CÚkÕ cotterþI ALtßYRtÏ,
CúXNôL ShûP loose ùNnÕ ©u]o
ùUÕYôL ªÚÕYô] Ñj§Vp ùLôiÓ
A¥dLÜm.

• ©u]o ShûP ØÝûUVôL loose ùNnÕ
cotter pinþI CÝdLÜm.

• ×§V cotter pinþI Õû[«às insert ùNnÕ
Ñj§Vp ùLôiÓ A¥dLÜm.

• PinþI tightening ùNnR ©\Ï, ShûP fix

TiQÜm.

ùNnV úYi¥V úYûX 7: CirclipþI replace ùNnRp

• Cone Utßm compression bush ETúVô¡jÕ
external circlipþûV AùNm©s TiQÜm.

• Cone Utßm compression pin ETúVô¡jÕ in-

ternal circlipþûV AùNm©s TiQÜm.

• Ï\ÓLs ETúVô¡jÕ external Utßm inter-

nal criclipsþûV AùNm©s TiQÜm.

• Pliers ETúVô¡jÕ external Utßm internal

circlipsþûVd LZt\Üm.

AùNm©°«u úTôÕ, circlip B]Õ,
shaft úUp positioning TiQj
úRûYlTÓm A[®tÏ ApXÕ
housing boreþu Es installing TiQj
úRûYlTÓm A[Ü spread ApXÕ
close TiQlTP úYiÓm.

Cone Utßm compressor bush ETúVô¡jÕ
external circlipþI AùNm©s ùNnRp
(Assemble external circlip using cone and
compressor bush)

• AùNm©° holes CpXôR criclips B]ûY
cone êXm Su\ôL AùNm©s
TiQlTÓu\]. (Fig 1 Utßm 2)

• G§p circlip ùTôÚjRlTP úYiÓúUô AkR
shaft ÁÕ coneþI ûYdLÜm.

• CirclipþI cone ÁÕ ûYdLÜm.

• Compression bushþI circlip ÁÕ ûYdLÜm.

• Grooveþp circlip B]Õ SuÏ AUÚm YûW
ùUÕYôLÜm, ªÚÕYôLÜm, circlipþu
sizeþdÏ HtT ùTôÚjRUô] means êXm
compression bushþI press TiQÜm.

Cone Utßm compression pin ETúVô¡jÕ
internal circlipþI AùNm©s TiÔRp
(Assemble internal circlip using cone and
compression pin)

• Fig 2þp Lôh¥VT¥ G§p circlip B]Õ
CÚdLf ùNnVlTP úYiÓúUô AkR
boreþu ÁÕ ám©û] ûYdLÜm.

• ám©u NônYô] Õû[«p EhTdL ®hP
£°l ûYdLÜm.

• Circlip úUp compression pinþûV ûYdLÜm.

• Boreþu Es Es[ grooveþp circlip seated BÏm
YûW ùUÕYôLÜm Ut\m ªÚÕYôLÜm
compression pinþûV press TiQÜm.

Pliers ETúVô¡jÕ circlipþûV AùNm©s
ùNnRp Utßm dismantle TiÔRp
(Assemble and dismantle circlip using pliers)

• TVuTÓjRlTP úYi¥V circlipsþûVf
NôokÕ (External or internal) ARtúLt\lT¥l
ùTôÚjRUô] circlip pliersþI úRokùRÓdLÜm.

• Circlipþp CÚkÕ áoûUVô] ®°m×Lû[
ALt\Üm Utßm HúRàm ®¬NpLs
Es[Rô GuTRtLôL úNô§dLÜm.
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EhTdL ®hP ¡°l Internal circlipþI
AùNm©s TiÔRp (Assemble internal

circlip) (Fig 3)

• Internal circlipþI (1), Internal circlip plier (2)

ER®ÙPu ©¥dLÜm.

• Õû[«u ®hPjûR®P, circlipþu ®hPm
£±VRôL CÚdÏmT¥VôL plier (2) ER®ÙPu
circlip (1)þûV press TiQÜm.

• Grooveþp square BL sit BÏUôß /
AUÚUôß, circlipþûV AkR ¨ûX«p
ùNÚLÜm.

• Ï\ûP (2) ùY°úV GÓdLÜm.
• JÚ ùY°l×\ circlip plier (2) ER® ùLôiÓ

JÚ external circlip (1)þI ©¥dLÜm.

• External circlip plierþI (2) AÝj§ circlip B]Õ
ùT¬V ®hPUôÏmT¥f ùNnVÜm.

• Shaft grooveþp set BÏm YûW ùT¬V / ®¬kR
¨ûX«p circlipþI shaft úUp slide TiQÜm.

• Circlip B]Õ grooveþp (3) square BL
AUÚUôß CÚlTûR Eß§ ùNnVÜm.

• PlierþI ùY°úV GÓdLÜm.

• Eh×\ Utßm ùY°l×\ circlipþûVd
LZtßYRtÏ úUúX ùNôpXlThP ùNVp
Øû\Lû[ reverse BL ùNnV úYiÓm.

ùY°l×\ Nod°lûT AùNm©s
TiÔRp (Assemble external circlip) (Fig 4)

§\u Y¬ûN (Skill sequence)

Gib stripþûV adjust ùNnRp (Adjust the gib strip)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ úXj§p gib stripþI adjust Utßm align ùNnRp.

Lock nutþûV loosen ùNnRp (Loosen the

lock- nuts (Fig 1)

Set screwsþûV ALt\Üm. (Fig 2)

GibþûV ùY°úV CÝdLÜm. (Fig 3)

Aû]jÕl TôLeLû[Ùm ÑjRm ùNnVÜm.

Pressian blue ETúVô¡jÕ gibþu straightnessþûVf
úNô§dLÜm.

Cross slideþu stick slip motionþûVj R®odL ºWô]
TWl× ¡ûPlTRtLôL gibþûV scrape TiQÜm.

Aû]jÕl TôLeLû[Ùm EV®PÜm.
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Dovetail slideþp gibþûV AùNm©s ùNnÕ
ARû] ̈ ûXlTÓjRÜm. (Fig 4)

AùNm©°«p úRûYVô] A[®tÏ N¬Vô]
RûP«uûU ¡ûPlTRtÏ vÏìdLû[ adjust

ùNnÕ slideþLÞdÏ CûP«p clearanceþûV
¿dLÜm.

Check nutþBp Ah_v¥e vÏìdL°u
movementþûV lock TiQÜm.

Check nuts ùLôiÓ lock TiÔmúTôÕ
N¬Vô] positionþû] Eß§VôL gibþûVl
©¥dLÜm.

Cross slideþu ùNVpTôhûP úNô§dLÜm.
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£_õ & Gm (CG & M) T«t£ 2.7.190

@©hPo (Fitter) þ ØuRÓl× TWôU¬l× (Preventive Maintenance)

TÝÕ ¿dÏm T¦dLôL hollow punches, extractor, drifts, TpúYß YûL
Ñj§VpLs Utßm vúT]oLû[l TVuTÓjÕRp (Use hollow punches,

extractor, drifts, various types of hammer and spanners etc for repair work)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• TÝÕ ¿dÏYRtLôLj Õû[Lû[j úRokùRÓjRp
• vúT]oL°u ùYqúYß YûLLû[ ETúVô¡jRp
• TXYûLf Ñj§VpLû[l TVuTÓjÕRp
• extractor Utßm punchesþu TVuTôÓ.
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úYûX«u Y¬ûN (Job Sequence)

T«tßSo B]Yo, Fig 1 ØRp 10þp
LôhPlThÓs[ Aû]jÕd
LÚ®Lû[Ùm sectionsþp
Lôh£lTÓjÕYÕPu AYt±u
ùTVoLs Utßm TVuLû[f
ÑÚdLUôLd áßYôo.

• T«t£Vô[oLs Aû]jÕd LÚ®L°u
ùTVoLû[Ùm Utßm AYt±u
TVuLû[Ùm Ï±lùTÓjÕd
ùLôsYôoLs.

• AhPYûQ 1þp T§®PÜm.

AhPYûQ 1 (Table 1)

Y¬ûN Gi LÚ®«u ùTVo TVuLs

1

2

3

4

5

6

7

8

9

10

• T«tßSWôp úNô§dLlThÓ Yôe¡
ûYdLÜm.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1: Bush bearingþûVd LZtßRp Utßm UôhÓRp

£_õ & Gm (CG & M) T«t£ 2.7.191

@©hPo (Fitter)  þ ØuRÓl× TWôU¬l× (Preventive Maintenance)

úT¬e¡u ùYqúYß YûLLû[d LZtßRp, úLôj§ûQjRp Utßm
AYt±u ùNVpTôh¥tLôLf úNô§jRp (Dismantling, assembling of different

types of bearing and check for functionality)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• pedestal blockþp CÚkÕ JÚ shaftþI LZtßRp
• pedestal block úUp shaftþûV UôhÓRp
• bush bearingþI LZtßRp (Interference fit on the shaft)

• ball bearingþI LZtßRp (Interference fit on the housing)

• ball bearingþI mount TiÔRp.

• N¬Vô] ring spannerþûV ETúVô¡jÕ blockþu
capþûVd LZt\Üm.  Fig 1þp Lôh¥VT¥,
CPÕ ûLVôp shaftþûVl ©¥jÕd ùLôiÓ,
YXÕ ûLVôp fastening nutþûV ALt\Üm.

• Cap EPu úNojÕ top shellþûV ALt\Üm.
(Fig 2a) Utßm ©u]o Fig 2bþp Lôh¥VT¥
shaft Utßm bottom housingþûV ALt\Üm.

• £±V brush ETúVô¡jÕ, UiùQiùQn
ùLôiÓ shells, cap, shaft sealing Utßm housing

bottom B¡VYtû\ ØÝûUVôLf ÑjRm
ùNnVÜm.  Aû]jÕ úUúX ùNôpXl
ThP ùTôÚhLû[j ÕûPdLÜm.
ùTôÚhLû[j ÕûPdL cotton wasteþûVl
TVuTÓjRô¾oLs.

• HúRàm úNRm, ¸\p Ï± ØRXô]ûY
CÚd¡\Rô G] shells Utßm journalþûVl
úNô§dLÜm.  Cap, bottom housing Utßm
fastening, bolt Utßm nut B¡VYt±p
HúRàm úNRm Ut\m úRnUô]m Es[Rô
GuTRtLôLf úNô§dLÜm.
AùNm©°eûLf ùNnVj ÕYeÏm Øu
×§V ùTôÚs ùLôiÓ úNRUûPkR
ùTôÚhLû[ Uôt\Üm. (Fig 3)  ShaftþûV
replace ùNnYÕ GuTÕ CVXôR ThNj§p,
EúXôLl T¥Yôp AÕ TiQlThÓ
ùU¦²p ùNnVlTP úYiÓm.

• Fig 4þp Lôh¥VT¥ bottom housing úUp
capþûVl ùTôÚjÕYRu êXm bearing

boreþu ovalityþûVf úNô§dLÜm.

• OvalityþûV ALtßYRtÏ, fastening boltþûV
unscrewing ùNnYRu êXm capþûV
ALt\Üm.  Fig 5þp Lôh¥VT¥, viceþp
capþûVl ©¥jÕ ovalityþdLôL DÓLhP /
N¬dLhP flat file ùLôiÓ bearing capsþûV
equalþBL file TiQÜm.
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• Bearing blockþu CWiÓ Tô§ûV Ju\ôL
ùTôÚj§ úTôphLû[l ùTôÚjÕm
úTôÕ load B]Õ capsþBp RôeLlTÓ¡\Õ
Utßm shellþBp ApX GuTûR Eß§
ùNnÕ ùLôs[Üm. (Fig 6)

• AYt±u áh¥às shellþûV fit TiQÜm.
AûY N¬VôL fit B¡\Rô GuTûRÙm
GiùQnj Õû[Ls Fig 7þp Lôh¥VT¥,
housingsþp CÚlTYtú\ôÓ align B¡\Rô
GuTûRf úNô§dLÜm.

• Journal areaþûYf Ñt± marking mediumþûV ap-

ply ùNnÕ ºWô] contactþtLôL ARû] bot-

tom shellþu Es ûYdLÜm. (Fig 8)

• Bottom shellþu úUp colour markingþu
Gi¦dûL A§LUôL CÚkRôp shaft

B]Õ bottom shell EPu N¬Vô] contactþp
CÚlTûRd LôhÓYRôÏm.  AlT¥«pûX
ùV²p, A§L Gi¦dûL«pcolour marking

¡ûPlTRtLôL, shellþûV scrape ùNnVÜm.
(Fig 9)

• N¬Vô] grade EVÜl ùTôÚs ùLôiÓ
Aû]jÕl TôLeLû[Ùm éNÜm.
JournalþûV bottom housingþu úUp ûYjÕ, top

shell Utßm capþûV shaft úUp ûYdLÜm.
ShaftþûVl ©¥jÕd ùLôiÓ boltþûV
Eß§VôL tight TiQÜm. (Fig 10)

• Pedestal blockþûV Uôh¥V ©\Ï,
T¦«PjûRf Ñt± CÚdÏm LÚ®Lû[
Al×\lTÓjRÜm.
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ùNnV úYi¥V úYûX 2: Ball bearingþûVd LZtßRp Utßm UôhÓRp

• Shaft úUp interference fit EûPV ball

bearingsþdLôL

PressþûV ETúVô¡jRp (Method I using press)

• JÚ arbour press ApXÕ bydraulic press úUp
EPu bearingþûV ûYdLÜm. (Fig 1)

• Bearingþu inner ringþûV support

TiÔYRtLôL JÚ ring ApXÕ CWiÓ
NU A[ÜûPV CûQVôp blockþûV
ûYdLÜm. (Fig 2)

• Ram Utßm shaftþdÏ SÓ®p JÚ dummyþûV
ûYdLÜm.

• BearingþûV ®hÓ ùY°úV YÚYRtLôL
shaftþûV gentleþBL press TiQÜm. (Fig 2)

• úNRm HtTPôUp RÓlTRtLôd ûL«]ôp
ùY°úV YÚm shaftþûVj RôeLÜm.

• Bearing úUp JÚúTôÕm úSW¥VôL
Ñj§VX¥ ®Zf ùNnVô¾oLs. (Fig 3)

Bearing pullerþûV ETúVô¡jRp (Method II

using bearing puller)

• Shaftþu ûUVj Õû[«p bearing puller

spindleþûVl ùTôÚjRÜm.

• Bearing úUp legsþûV ûYdLÜm.

• Puller B]Õ strainþûVj RôeLj RVôWôÏm
YûL«p, JÚ vúT]Wôp ×pX¬u
v©u¥ûX ùUÕYôL TiQÜm. (Fig 4)

• Bearingþu inner ring úUp pulling force

ùNVpTÓm YûL«p, (Fig 5þp) Lôh¥VT¥,
bearingþûVd LZtßYRtÏ, bracket attachment

EPu á¥V special type of puller

TVuTÓjRlTÓ¡\Õ.

• Pullersþu legs B]ûY, bearingþu outer ring

EPu tend to engage BÏm úTôÕ, puller EPu
úNojÕ JÚ keeper puller plateþûVl
TVuTÓjRÜm. (Fig 6)

• Bearing B]Õ UßT¥Ùm TVuTÓjRlTP
úYi¥VRôL CÚkRôp, bearingþu outer

ringþûV pullere's lets, engage TiQ
úYiÓUô]ôp, LÝtßm úTôÕ pullerþûV
ApXÕ outer ringþûV rotate TiQÜm.
(Fig 7)
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• ùUpXõV Ñj§VX¥ ETúVô¡jÕ, JÚ
pullerþûVd ùLôiÓ ApXÕ JÚ metallic

sleeve ùLôiÓ £±V bearingsþûV ALt\Xôm.

• £±V Utßm SÓjRW A[ÜûPV
bearingþûVd LZt\ JÚ Ñj§Vp Utßm
sleeveþûV ETúVô¡dLÜm. (Fig 8)

• Nut B]Õ inward BL CÚkRôp inner ringþtÏ
against BL sleeveþûV ûYdLÜm.

• LZtßYRtÏ Ñj§VX¥ ùLôÓdLÜm.
(Fig 9)

Housingþu Es interference fit ùLôi¥ÚdÏm
Aû]jÕ bearingþtLôL (For all bearings having

interference fit in the housing)

• CWiÓ UWj ÕiÓLs úUp, wheelþûV
ûYjÕ, bearingþu face ÁÕ JÚ ùTôÚjRUô]
sleeveþûY fir TiQÜm.  BearingþûV ùY°úV
Rs[, sleeve ÁÕ AÝjRm ùLôÓdLÜm.
CkR YûLVôLd LZtßYÕ B]Õ, shoulder

HÕm CpXôR housingþp Nôj§VUôÏm. (Fig

10)

• CúR úTôp bearingsþdÏ CûPúV shoulder

EPu á¥V housingþtÏ, ùY°úV
RsÞYRtÏ, ùYqúYß positionþL°p
bearingþûV A¥lTRtÏ JÚ ªÚÕYô]
EúXôL drift TVuTÓjRlTÓ¡\Õ. (Fig 11)

LZtßYRtLôL JÚ ùTôÚjRUô] pullerþm
áPl TVuTÓjRlTÓ¡\Õ.

• Self aligning ball bearingþûVd LZtßYRtLôL,
Fig 12aþ«p Lôh¥VT¥ inner raceþûV swivel

TiQÜm.  Outer race ÁÕ pullerþu LôpLû[
fir ùNnÕ bearingþûV ùY°úV extract

TiÔYRtÏ, screwed spindleþûV tighten

TiQÜm.

• LZt±V ©\Ï UiùQiùQn ApXÕ
SôlRô ETúVô¡jÕ, ªÚÕYô] bristle brush

ùLôiÓ bearingþûVf ÑjRm ùNnVÜm. (Fig

12b)
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• T²Vu Õ¦ ùLôiÓ bearingþûVj
ÕûPdLÜm.

BearingþûVj ÕûPlTRtÏ ApXÕ
ÑjRm ùNnYRtÏ LôhPu
úYvhûP TVuTÓjRô¾oLs.

• Cage, race ways, rolling elements Utßm outer and

inner racesþp ÕÚ / A§Uô]m, úNRm CûY
HÕm CÚd¡\Rô GuTûRd LiP±Vl
TôoûY BnÜ ùNnVÜm.

• GkRùYôÚ RûPúVô ApXÕ NlRúUô /
CûWfNúXô CpXôUp bearing B]Õ
ªÚÕYôL / ùUuûUVôLf ÑZp¡\Rô
GuTûRf úNô§dL EeLs ûL«u
®WpLû[f Ñt± CÚdÏUôß bearingþûV
ÖûZjÕ ARû] ùUuûUVôLf ÑZXf
ùNnVÜm. (Fig 13)

• BearingþûV EV®PÜm.

• Seal GÕÜm CÚkRôp ARû] replace

TiQÜm.

Ball bearingþûV UôhÓRp (Mounting ball

bearings)

• úRûYlTÓm InterferenceþûVf úNô§dL,
ÑjRm ùNnÕ shaft ®hPjûR A[dLÜm.
(Shaft fitþtÏ ùYo²Vo ûUdúWô ÁhPWôÛm
Utßm housing fitþtÏ ùYo²Vo inside

ûUdúWô ÁhPWôÛm A[dLÜm.)

• UôhÓYRtLôL shaftþûV lubricate TiQÜm.

• Bearingþu inner ring úUp N¬Vô] A[ÜûPV
sleeveþûV ûYdLÜm. (Fig 14)

• ùTôÕYô] / NôRôW] Ñj§VûX
TVuTÓj§ Ñj§VX¥Ls ùLôÓdLÜm.

• EúXôL NjRm ¡ûPdÏm YûW bearingþûV
ùUÕYôL drive in ùNnVÜm.

• Outer ring ÁÕ AUoYRtÏ RÏkR sleevþûYj

úRokùRÓjÕ, housing fitþtÏ CúR úTôu\
ùNVpØû\ ûLdùLôs[lTP úYiÓm.
(Fig 15)

• GlúTôùRpXôm Ø¥ÙúUô AlúTôÕ ar-

bor pressþûVl TVuTÓjRÜm.

• £±V bearingsþLû[ A¥dL¥ UôhP
úYi¥ CÚdÏm úTôÕ, JÚ arbour press

ApXÕ hydraulic pressþu TVuTôÓ,
Ï±lTôLl ùTôÚjRUô]Õ.  ShaftþûV
EV®hÓ, bearingþtÏm pressþdÏm CûP«p
JÚ mounting sleeveþûY ûYjÕ interference fit

EPu CÚdÏUôß ring ÁÕ ARû] rest

BLf ùNnL.  Øû] ØLl×Ls
RhûPVôLÜm CûQVôLÜm Utßm
©£ßLs CpXôUÛm CÚdL úYiÓm.

• Press êXm ®ûN ùLôÓjÕ, bearingþûV
shaftþu Es drive in TiQÜm. (Fig 16)
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£_õ & Gm (CG & M) T«t£ 2.7.192

@©hPo (Fitter)  þ ØuRÓl× TWôU¬l× (Preventive Maintenance)

YZdLUô] CVk§Wl T¬úNôRû]ûVf ùNnÕ, úRûYdúLt\T¥
¨Wl×Rp ùNnRp (TVuTÓjRlThÓ®hP JußdÏl T§XôL ARu
CPjûR ÁiÓm ¨Wl×Rp / Uß ¨WlÀÓ ùNnRp) (Perform routine check of

machine and do replenish as per requirement)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• CVk§Wj§u CVdL ¨ûXûV úNô§jRp
• GiùQn A[ûY úNô§jRp
• SLÚm AûNûYf úNô§jRp.

úYûX«uY¬ûN (Job Sequence)

• Main power pointþp CÚkÕ CVk§WjûR turn

off TiQÜm Utßm CVk§Wm out of order

Gu\ tagþûV ùTôÚjRÜm.  CqYôß
ùNnYRôp ¿eLs TWôU¬l× T¦«p
DÓTh¥ÚdÏm úTôÕ VôúWàm
CVk§WjûR CVdL ØVpYÕ
R®odLlTÓm.

• TdLYôhÓ ê¥ûVj §\kÕ úNô§jRp
(Open side cover and check)

þ Driving belt B]Õ úNRm
AûPk§ÚkRôúXô A§LlT¥Vô]
®¬NpLs, ApXÕ A§LlT¥Vô]
úRnUô]m CÚkRôúXô AYtû\ TiQ
replace úYiÓm.

þ Beltþu ®û\lûTf úNô§dLÜm.

þ ¨ûXûUûVf úNô§dLÜm. Pedel Brake

EPu á¥V modelþL°p)

• LatheþûV ùNnÕ Utßm (Turn the lathe ON

and) :

þ KÚ KôõÚ ¨ªPeLÞdÏ úXjûR
KP®PÜm.

þ ©WRô] ¸Vo Tôdv£p EVÜl
ùTôÚ°u A[ûY (level of lubricant oil)

úNô§dLÜm

þ úRûYlThPôp ¸Vo GiùQn
ùLôiÓ ̈ WlTÜm.

• KÓm úTôÕ ùNnV úYi¥V
T¬úNôRû]Ls (During running test check

that) :

þ Aû]jÕ Rô²Ve¡ FhP CVdLeLs
N¬YW úYûX ùNn¡u\]Yô GuTûRf
úNô§dLÜm,

þ Tail stock locking ¨ûXûUûVf úNô§jRp.
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þ CWiÓ leverþLÞm N¬YW lock B¡\Rô
GuTûR úNô§dLÜm.

þ Top bench lubrication manual pumpþûVf
úNô§jRp.

þ Sliding benchþtÏ GiùQn YÚ¡\Rô
GuTûR N¬ TôodL leverþûV CÝdLÜm..

þ Tank benck lubricationþu EVÜ GiùQn
A[ûY úNô§jRp.

• Ï°ìh¥«u A[ûYf úNô§dLÜm,
úRûYlThPôp UßT¥Ùm ¨WlTÜm
(Check level of coolant, refill if required) :

• EVÜ, LôXm þ EVÜ (Lubrication, Period -

Lubricant) :

• Gun Oiler ùLôiÓ EV®ÓYRtÏ
úRûYVô] £X Ï±l×Ls (Some point

will be required to lubricate with gun oiler) :

þ Head Stock  þ YÚPj§tÏ CÚØû\

þ Compount slides, by Gun Oiler þ §]N¬

þ Apron & Carriage - Handle Pump þ §]N¬

þ Tail Stock Nipple - Gun Oiler þ §]N¬

þ Change gear nipple - Gun Oiler þ §]N¬

þ Lead screw nipple - Gun Oiler þ §]N¬

þ Bed ways - Gun Oiler þ §]N¬

• Ï°ìh¥ (Coolant) :

þ JqùYôÚ SôuÏ UôRj§tÏ JÚ Øû\
tankþûV LôXõ ùNnÕ ×§V coolantþBp
¨WlTÜm.

þ UßT¥ ¨Wl×m ùNVp Øû\«p
Ï°ìh¥ûVj ùRôÓRûXj R®odLÜm.
¿eLs Li¥lTôL rubber glovesþûV
A¦V úYiÓm.

þ §Pl ùTôÚhLs GÕÜm Es[]Yô
GuTûRf N¬ TôodL Ï°ìh¥j
ùRôh¥«u A¥lTôLjûRl
T¬úNô§dLÜm.

þ §Pl ùTôÚhLû[ ALt± coolant

tankþûV GlúTôÕúU ÑjRUôL
ûYj§ÚdL ØVt£dLÜm.

þ úXjûR KP®hÓ / CVd¡ coolant B]Õ
N¬YW supply B¡\Rô GuTûRl
T¬úNô§dLÜm.

• ªu²Vp (Electric) :

þ Main Power úL©û[ AYt±u ¨ûXûU
GqYôß Es[Õ GuTûR
LiP±YRtLôL úNô§dLÜm.  AûY
úNRm AûPk§ÚkRôp Li¥lTôL
AYtû\ replace TiQ úYiÓm.

þ Aû]jÕ ùY°l×\ switchesþu
¨ûXûUûVÙm N¬ TôodLÜm.

þ úNRUûPk§ÚdÏm Aû]jÕ
switchþLÞm Li¥lTô] Øû\«p TÝÕ
¿dLm ùNnVlTP úYiÓm ApXÕ
×§RôL Uôt\lTP úYiÓm.

þ Limit switchþL°u conditionþû]
úNô§dLÜm.  AûY AYt±u ¨ûX«p
strongþBL CÚdL úYiÓm.  JÚ loose

B] ApXÕ damageþB] limit switch

B]Õ JÚ ùRôPo faultþI CVk§Wj§p
EÚYôdLXôm.

• ûUVl ×s° CûVÜ ùNnRp (Centre

point alignment) :

þ YÚPm JÚ Øû\ úRûYlTÓm
ÕpXõVj§túLtT tailsotckþu ûUVjûR
centre of headstock EPu alignment B¡
CÚlTûR verify TiÔYÕ AY£Vm.

þ ûUVeLÞdÏ CûP«p JÚ total parallel

barþûVl ùTôÚjÕYRu êXm
alignmentþûVl ùT\Xôm Utßm JÚ dial

indicator ùLôiÓ ûUVeLÞdÏ
CûP«Xô] CûQj RuûUûV N¬
TôodLÜm.
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£_õ & Gm (C G &M) T«t£ 2.8.193

@©hPo (Fitter)  þ ¨ßÜRp Utßm TôõúNô§jRp (Erection and Testing)

CûVYôL CÚjRp, A[Ü UhPm úTôu\Yt±tLôL CVk§WeLû[
BnÜ ùNnRp (Inspection of machine tools such as alignment, levelling)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• ºWûUl×, NUUhPm úTôu\Yt±tLôLj Õû[«ÓU CVk§WjûR (h¬pXõe
ùUμû]) BnÜ ùNnRp.

úYûX«u Y¬ûN (Job Sequence)

• Pillar Drilling Machineþu úUûNûV SÓl
TÏ§«p éhPÜm.

• Precision spirit level Utßm JÚ úSo®°m×
ETúVô¡jÕ CVk§WjûR NU
¨ûXlTÓjRÜm.

• CVk§Wj§u úUûNl TWl× Utßm úTv
©ú[h¥u flatnessþûN úNô§dLÜm.

• JÚ dial test indicator Utßm test mandrel

ETúVô¡jÕ spindleþu internal taperþu
runoutþûPf úNô§dLÜm.

• CWiÓ ùYqúYß R[eL°p pillarþu
straightnessþûNf úNô§dLÜm.

• CWiÓ ùYqúYß R[eL°p úUûNl
TWl©u ùNeúLôQj RuûUûVf
úNô§dLÜm.

§\u Y¬ûN (Skill sequence)

çi YûLj Õû[«Óm CVk§Wj§tLô] Geometrical test  (Geometrical test

for pillar type drilling machine)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• h¬pXõe ùUμ²u Øu RÓl×l TWôU¬lûT úUtùLôs[p.

Geometrical testþûV conduct TiÔYRtÏ
Øu]o CWiÓ ùYqúYß ¨ûXL°p (A)

Utßm (B)þ«p CVk§WjûR levelling ùNnV
úYiÓm.  AàU§dLlTÓm ®XLp B]Õ
0.03/300 ª.Á. BL CÚdL úYiÓm. (Fig 1)

T¦ úUûNl TWl× Utßm úTv ©ú[h
B¡VûY machining ùNnVlTh¥ÚkRôp

AYt±u RhûPj RuûUûV úNô§dLÜm.
(Fig 2)

CVk§WUô]Õ Rotary Movement EPu
RWlTh¥ÚkRôp Rotating Tableþu CammingþûVf
úNô§dLÜm. (Fig 3)

CWiÓ ¨ûXL°p spindle internal taperþu Run

outþûVf úNô§dLÜm. (Fig 4)

CWiÓ ùYqúYß R[eL°p pillarþu
straightnessþûNÙm úUûNl TWl©tÏ spindle

axisþu squarenessþûNf úNô§dLÜm. (Fig 5)
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CWiÓ R[eL°p spindle housingþu ùNeÏjÕ
AûNÜdÏ úUûNl TWl©u ùNeúLôQ
RuûUûV úNô§dLÜm. (Fig 6)

Elevated Spindle HeadþûVd ùLôi¥ÚdÏm
CVk§WeL°u spindle headþu vertical

movementþtÏ úUûNl TWl©u squarenessþûNf
úNô§dLÜm. (Fig 7)

TôLeLû[ EV®ÓRp

GiùQÙPu á¥V GiùQn
ÏYû[ûV §]N¬ ETúVô¡jÕ main

spindle ÑZÛm tableþu cam gear box

Utßm pillarþp lubrication oil apply

TiQÜm.

¸rdLiPYtû\ BnÜ ùNnÕ, N¬Vô]
LhPj§p tick ùNnÕ TÝRô] itemsþdLô]j
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¸rdLiPYtû\ BnÜ ùNnÕ, N¬Vô] LhPj§p tick ùNnÕ TÝRô] itemsþdLô]j
¾oÜ SPY¥dûLLû[l Th¥VXõÓRp

(Inspect the following items and tick in the appropriate column and

list the remedial measures for the defective items)

úNô§dLlTP úYi¥V LôW¦Ls SuÏ T¦ TÝRô]ûY GÓdLlThP
×¬Rp ¾oÜ

§Úl§LWm SPY¥dûLLs

Level of the machine

ùTph Utßm ARu tension

Bearing sound (NlRm)

Exposed ggears

Aû]jÕ úYLeL°Ûm T¦×¬Rp

Aû]jÕ FhPeL°Ûm T¦×¬Rp

EV®Óm Øû\

Ï°ìh¥ AûUl×

Spindle and ARu travel

Arm and its movement

ªuNôR] controls

TôÕLôl× LYNeLs
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úYûX«u Y¬ûN (Job Sequence)

• Carriage ÁÕ dial gaugeþûVl ùTôÚjRÜm.
(Fig 1)

£_õ & Gm (C G &M) T«t£ 2.8.194

@©hPo (Fitter) þ ¨ßÜRp Utßm TôõúNô§jRp (Erection and Testing)

Geometrical parameters úTôu\Y CVk§WåpL°u ÕpXõVjûR T¬úNô§jRp
(Accuracy testing of machine tools such as geometrical parameters)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• JÚ centre latheþu levelþI úNô§jRp
• JÚ lathe spindleþp true runningþI úNô§jRp
• JÚ latheþu main spindleþp Utßm tails stockþu alignmentþûP úNô§jRp
• bed waysþdÏ HtT tailstock sleeveþu CûQ RuûUûV úNô§jRp
• LûPNp ùNnVlThP ùTôÚ°p ùNnØû\ T¬úNôRû] úUtùLôsÞRp.

• Ø¥kRYûW ARLThN ¿[j§tÏ tailstockþu
quillþûV ¿h¥ ARû]l éhPÜm. (Fig 2) JÚ
dial test indicator ùLôiÓ ùNeÏjRô]
Utßm ¡ûPUhP ¨ûXL°p quillþûVf
úNô§dLÜm.

• JqùYôÚ A[®u úTôÕm quillþI clamp

TiQÜm.  AqYôß CÕ clamp

TiQlTPô®hPôp AÕ A[ûYl
Tô§dÏm.

• Quillþu free end ÁÕ ùRôÓUôß vertical planeþp
dial plungerþûV ûYdLÜm. (Fig 3)

Quillþu top most pointþp dial B]Õ set

TiQlThÓs[Õ GuTûR Eß§
ùNnVÜm.

© NIMI 

NOT TO BE REPUBLISHED



257

• é_óV ¨ûX«p dialþûV set TiQÜm.
(Fig 4)

ùP«p vPôdûLf úNô§jRp (Checking

the tail stock)

• ûUVeLÞdÏ CûP«p (300 ØRp 500 ª.Á.
¿[ØûPV) JÚ EsÇPt\ test mantrelþûV
ÖûZdLÜm. (Fig 7)

• CarriageþûV ùUÕYôL quillþu ØÝûUVô]
¿[jûR úSôd¡ SLojRÜm. (Fig 5)

• Quillþu extreme endþp dial readingþûV note

TiQÜm.

• Dial readingþu ®XLûX N¬ TôojÕ
ùLôÓdLlThP test chart EPu U§lûT
Jl©PÜm. (IS : 6040)

¡ûPUhP R[j§p úNô§lTRtÏ
dialþûV ¡ûPUhPUôL set ùNnVÜm.
Utßm úUt ùNôu] ùNnØû\Lû[
§ÚmTf ùNnVÜm. (Fig 6)

• Tailstock spindleþu Es test mandrelþûVl
ùTôÚjRÜm.  TPj§p Lôh¥VT¥ vertical

Utßm horizontal ¨ûXL°p tailstock spindle

boreþu ÕpXõVjûR úNô§lTRtÏ AúR
ùNn Øû\ûV §ÚmTf ùNnVÜm.

Spindle bearing B]Õ ARàûPV
T¦Vôtßm ùYlT ¨ûX«p
Es[Õ GuTûR Eß§ ùNnVÜm.

• Saddle ÁÕ dial gaugeþûV ùTôÚj§ mandrelþu
JÚ ̈ ûXûV plunger ùRôÓYûR é_óVUôL
AûUÜ ùNnVÜm. (Fig 8)

• ¡ûPUhP ¨ûX«p N¬Vô] CûV®p
mandrel Es[Õ GuTûRf úNô§dL
mandrelþp JÚ Øû]«XõÚkÕ Øß Øû]
YûW carriageþûV SLojRÜm.

• T¬úNô§dLlTP úYi¥V TWl×LÞdÏf
ùNeúLôQUôL dial plungerþûV CÚdLf
ùNnVÜm.
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• Mandrelþu úUt TÏ§«p dial plungerþûV set

ùNnÕ, mandrelþu ØÝ ¿[j§tÏm,
ùUÕYôL saddleþûV along the bed SLojRÜm.
(Fig 9)

• Saddle B]Õ along the bed SLÚm úTôÕ, dial

LôhÓm A[ûY Etß úSôd¡ HúRàm
UôßTôÓ CÚd¡\Rô GuTûR note

TiQÜm.

Tailstock centre B]Õ,
AàU§dLlThP YWm©tÏs
UhÓúU spindle centreþûV®P
higherþBL CÚdL úYiÓm.

• Dial guageþu ®XLûX N¬ TôojÕ ùNnÕ
ARu U§lûT test chart EPu Jl©PÜm.
(IS : 6040)

JÚ spindleþu true runningþûVf úNô§jRp
(Checking the true running of a spindle)

• Spindle-taperþp test mandrelþp taper shankþI
Locate ùNpXÜm.

• Mandrelþu free endþu AÚ¡p dial gaugeþu
plunger ùRôÓUôß carriageþp stationary BL
CÚdÏUôß JÚ dial gaugeþûVl ©¥dLÜm.
(Fig 10) Utßm ARû] 'O' positionþp sete

ùNnVÜm.

§\u Y¬ûN (Skill sequence)

R[TWl×Pu spirit levelþI adjustment ùNnRp (Adjustment of the spirit level with the

plane surface)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• R[TWl×Pu spirit levelþI ùNnRp adjustment.

úNô§dLlTP úYi¥V TWl©tÏ
ùNeúLôQUôL dial gaugeþûV
AUojRÜm.

• ûL«]ôp mandrel EPu úNojÕ spindleþûV
ùUÕYôLf ÑZt\Üm.

• Dial guageþu readingþûV observe ùNnÕ note

TiQÜm.

• Dial guageþûV spindle noseþdÏ AÚLôûU«p
SLojRÜm.  Mandrel EPu úNojÕ
spindleþûVd ûL«]ôp ùUÕYôL ÑZt±
readingþûV note TiQÜm.

• SpindleþûV ùUÕYôL ÑZXf ùNnÙmúTôÕ
dial gaugeþu readingþûV GÓdLÜm.  Dial

rreadingþp ®XLûXf N¬TôojÕ test chartþu
U§l×Pu Jl©PÜm. (IS : 6040)

Ïªr B]Õ scaleþu ûUVj§p YÚm YûW
R[TWl©p spirit levelþûV SLojRÜm. (Fig 1)

LevelþdÏ G§WôL JÚ úSo®°mûT ûYjÕ plate

EPu clamp TiQÜm. (Fig 2)

LevelþûV 180ºþdÏ §Úl© straight edgeþdÏ G§WôL
ûYjÕ Ïª¯u SLoûY TôojÕ Ï±jÕd
ùLôs[Üm. (Fig 3)

Ïª¯u ùUôjR SLo®p Tô§ A[®tÏ
VialþûV Ah_vh ùNnVÜm. (Fig 4)

Ïªr SLoÜ HÕªpXôUp level B]Õ end for

end §Úm×m YûW úUúX ùNôu] ùNVp
Øû\ûVj §ÚmTÜm ùNnVÜm.
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úXj ùTh ùXYp ùNnRp (Level the lathe bed)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• JÚ sprit levelþu ER® ùLôiÓ latheþûV ¡ûPUhPUôL ùXYp ùNnRp.

Bedþu SÓ®p carriageþûV ¨ûXlTÓjRÜm.
©uTdL slidewayþu úUp Utßm (ARôYÕ
T¦×¬TY¬u TdLj§tÏ G§o TdLj§p
CÚdÏm slideway) ¿[Yôd¡p at the Position 'A'

spirit levelþûV ûYdLÜm. (Fig 1)

CWiPôYÕ spirit levelþûV ÏßdÏ Yôd¡p at

the position 'C' ûYdLÜm. (Fig 1)

CWiÓ spirit levelþL°u readingþI GÓjÕd
ùLôs[Üm.

CWiÓ spirit levelþLÞúU JúW Uô§¬Vô]
readingþûV LôhÓm YûW bedþu levelþI adjust

TiQÜm.

Spirit levelþLû[ position 'B' Utßm 'D'þ«p
¿[Yôd¡Ûm Utßm ÏßdÏ Yôd¡Ûm
ûYdLÜm. (Fig 2)

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.8.194

© NIMI 

NOT TO BE REPUBLISHED



260

CWiÓ spirit levelþLÞúU JúW Uô§¬Vô]
readingþûV LôhÓm YûW bedþI adjust

TiQÜm.

CWiÓ spirit levelþLÞúU Aû]jÕ
¨ûXL°Ûm A, B, C & Dþ«p JúW Uô§¬Vô]
readingþûVd LôhÓm YûW ùNVp Y¬ûN
Øû\ûV §ÚmTÜm ùNnVÜm. (Fig 3)
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£_õ & Gm (CG & M) T«t£ 2.8.195

@©hPo (Fitter) þ ¨ßYRp Utßm TôõúNô§jRp (Erection and Testing)

ùYqúYß Ø¥fÑLû[ EÚYôdÏRp, T«t£ ùNnRp, ùRôeÏ TôWeLû[
N¬ ùNnRp, TôLeLû[ N¬VôL Utßm TôÕLôlTôL ALtßRp
(Practicing, making various knots, correct loading of slings, correct and safe removal of
parts)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• LhÓUô]d Lm©«]ôp L«tß Øû]Lû[d LhÓRp
• Manila ropeþI TVuTÓj§ ùTôÚhLû[d ûLVôsY§p TVuTÓm Bß YûL
Ø¥fÑLû[d LhÓRp.
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úYûX«u Y¬ûN (Job Sequence)

• JÚ loop EÚYôdÏYRtLôL L«t±u along

the axis ªÚÕYô] copper ApXÕ iron wireþu
JÚ Øû]ûV ûYdLÜm. (Fig 1a)

• L«t±u Øû]ûV úSôd¡ L«tû\f Ñt±
10 ØRp 15 ÑtßdÏs wireþu UßØû]ûV
wind TiQÜm. (Fig 1b)

• ØRp Øû]Vôp EÚYô] loop Y¯Vôp
wireþu Øû]ûV ùNÛjRÜm. (Fig 2)

• ARû] CßdLUôdÏYRtÏ ØRp
Øû]ûV CÝdLÜm. (Fig 3)

• G°V seizing EÚYôdL A§LlT¥Vô] wire

endsþûN ÕiPôdLÜm. (Fig 4)

LhÓRp (Binding of rope ends by wire adopting

self-tightening seizing method)

• JÚ soft wireþûV GÓjÕd ùLôiÓ L«t±u
strandsþLÞdÏ CûP«p wireþu JÚ
Øû]ûV CÝdLÜm. (Fig 5)

• L«t±u Øû]ûV úSôd¡ 5 ØRp 6

ÑtßdLs L«tû\f Ñt± wind TiQÜm.
(Fig 6)

• Along the rope strandsþLÞdÏ CûP«p wireþu
CWiPôYÕ Øû]ûV ûYjÕ JÚ loop

EÚYô] ©u]o 5 ØRp 6 ÑtßLs wind

around TiQÜm. (Fig 7)

• ARû] CßdLUôdÏYRtÏ bightsþu
A¥«p loopþu free endþûV CÝdLÜm.
(Fig 8)

ÑVUôL CßÏm seizing methodþûV
ûLVôiÓ wireþBp L«tß Øû]Lû[
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• ÑVUôL CßÏm seizing EÚYôdÏYRtÏ
ªûLVôL CÚdÏm wireþûV cut off TiQÜm.

Crowning Øû\ûV ETúVô¡jÕ wireþBp
L«tß Øû]Lû[ LhÓRp (Binding of rope

ends by wire using crowning method)

• Rô]ôLúY 250 ØRp 300 ª.Á. ¿[j§p
R²VôÏUôß wire strandsþûV unwind

TiQÜm. (Fig 9)

• JÚ loop EÚYôdÏYRtÏ strand No.1þûV
GÓjÕd ùLôiÓ AkR Øû]ûV L«t±u
strandsþLÞdÏ SÓ®p ùNÛjRÜm. (Fig 10)

• Fig 11þp Lôh¥VT¥ strandsþLÞdÏ SÓ®p
strand No.2þûY ÖûZdLÜm.

• Strand No.3þûV No.1 StrandþBp EÚYô] loop

Y¯VôL ÖûZjÕ ARû] CÝjÕ
CßdLÜm. (Fig 12)

• JÚ TôûR EÚYôL strandsþLÞdÏ SÓ®p
JÚ spikeþûV ûYdLÜm. (Fig 13)

• Spike GuTÕ JÚ pointed Øû]ÙPu á¥V
JÚ tool BÏm.  LhÓYRtLôL L«t±u strand

endþûV ÖûZlTRtLôL JÚ CPm EÚYôdL
Fig 13þp Lôh¥VT¥ to poke spike

TVuTÓ¡\Õ.

• Opening passage Y¯VôL strand No.1þûV
ÖûZjÕ ARû] CÝjÕ CßdLÜm.
(Fig 14)

• úUÛm CúR úTôp strand No.2þûY ÖûZjÕ
L«tß Øû]«u crowned binding EÚYôL
CÝjÕ CßdLÜm. (Fig 15)

• CkR Øû\Vô]Õ fibre Utßm cotton rope

bindingþdLôL TVuTÓjRlTÓ¡\Õ.

SlingingþtLôL square Utßm reef knot (Ø¥fÑ)

RVôo ùNnRp (Prepare square and reef knot for

slinging)

• JúW ®hPØûPV U¦Xô / LôhPu /
poly propylene ropes L«ßL°p CWiÓ
ÕiÓLû[ 2 pieces GÓjÕd ùLôs[Üm.
JÚ L«tßdÏ úUp Cuù]ôÚ L«t±u
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Øû]Lû[ ÖûZjÕ G§o §ûN«p
Yû[dLÜm. (Fig 16)

• CúR Øû\«p JußdÏ úUp
Utù\ôußdLôn Yû[jR Øû]Lû[
ÖûZdLÜm. (Fig 17)

• Square knot ¡ûPlTRtÏ CßdLUôL
Øû]Lû[ CÝdLÜm. (Fig 18)

• Fig 19 reef knotþûVd LôhÓ¡\Õ.

JÚ reef knot EPu JÚ bowline knotþûVj
RVôo ùNnRp (Prepare a bowline knot with a

reef knot)

• CPÕ ûLVôp L«t±u 'A' Øû]ûVl
©¥dLÜm.

• ARu ©u]o 'B' Øû]Vôp JÚ bight Utßm
JÚ loopþûV EÚYôdLÜm.

• L«tû\j §Úl© 'A' Øû]ûV YXÕ
ûLVôÛm 'B' Øû]ûV CPÕ ûLVôÛm
©¥dLÜm. (Fig 20b)

• 'B' Øû]Vôp EÚYô] loop Y¯VôL Øû]
'A'þûV ÖûZjÕ JÚ bowline knot EÚYôdL
CßdLUôL CûQdLÜm. (Fig 20c)

L«tû\l TVuTÓj§ clove hith knot Utßm
sheep shank knot EÚYôdÏRp (Forming clove

hitch knot using rope and sheep shank knot)

• Fig 21aþp Lôh¥VT¥ L«tû\ CWiÓ
ûLL[ôÛm ÏßdÏYôd¡p ©¥dLÜm.

• Fig 21bþp Lôh¥VT¥ L«t±p loops

EÚYôÏmT¥ ûLLû[ turn around

TiQÜm.

• JÚ postþûV Ñt± CÚdÏmT¥ ûYdÏUôß
Fig 21cþp Lôh¥VT¥ loopþûV Ju\ôL close

down TiQÜm.

• JÚ clove hitch EÚYôÏmT¥ JÚ postþp
ARû] fasten TiQÜm. (Fig 21d)

Ìl ú`ed Sôh (Sheep Shank Knot)
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• CWiÓ ûLL[ôÛm L«tû\l ©¥jÕd
ùLôiÓ, L«t±u JÚ Øû]ûVf Ñt± JÚ
loopþûV EÚYôdLÜm. (Fig 22a)

• Fig 22bþp Am×d Ï±L[ôp §ûN
LôhPlTÓm ®Rj§p L«t±u úUp
Øû]Vôp ØkûRV loopþûVf Ñt± reverse

loop EÚYôdLÜm.

• Cß§d LhP EÚYôdLjûR ùNnYRtLôL
Fig 22cþp Lôh¥VT¥ L«tû\j §Úl©f
Ñt\Üm.

• Sheep Shank KnotþI ØÝûUVûPV
ùNnYRtÏ Fig 22dþp Lôh¥VT¥ úUp
Utßm A¥l TÏ§ Øû]«p Es[ loops

Y¯VôLd L«t±u Øû]Lû[j §ÚlTÜm.
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£_õ & Gm (CG & M) T«t£ 2.8.196

@©hPo (Fitter) þ ¨ßYRp Utßm TôõúNô§jRp  (Erection and Testing)

G°V CVk§WeLû[ ¨ßÜRp (Erect simple machines)

úSôdLeLs: ClT«t£«u Ø¥®p ¿eLs ùT\ úYi¥V §\uLs
• LûPNp CVk§WjûR ¨ßÜRp
• Õû[«Óm CVk§WjûR ( h¬pXõe ùUμû]) ¨ßÜRp
• power hacksaw machineþI CVk§WeLû[ ¨ßÜRp
• erection ùNnR ©\Ï CVk§WeLû[ T¬úNô§jRp.
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úYûX«u Y¬ûN (Job Sequence)

ùNnV úYi¥V úYûX 1:  LûPNp CVk§WjûR ¨ßÜRp

• CVk§WeLû[ G°§p TVuTÓjR
HÕYô]Õ úTôu\ CVk§WeL°u N¬Vô]
ùNVpTôÓLÞdÏj RÏkR CPjûRj
úRokùRÓdLÜm.

• RVô¬lTô[¬u A±ÜûWlT¥ Av§YôWj
§hPl TPjûRj RVôo ùNnVÜm.

• §hPl TPj§uT¥ Av§YôWjûRf
ùNnÕ Ø¥dLÜm.

• Foundation set down BÏm Øu]o holding down

boltþI ùNÚLÜm.

• CVk§Wj§u GûPdÏ Ht\T¥ Av§YôW
BZjûR EÚYôdLXôm.

• Levelling Utßm aligning CYt±tLôL
CVk§WjûR ARu ¨ûX«p ûYdLÜm.

• FoundationþI setting ùNnYRtÏ Øu]o,
CVk§Wj§u A¥lTÏ§«p holding down hole

Y¯VôL JÚ foundation bolt B]Õ
ÖûZdLlTÓ¡\Õ.

• ConcreteþI setting ùNnR ©u]o, RûW«p
CVk§WjûR foundation bolt úUp ûYdLÜm.

• Spirit levelþI ETúVô¡jÕ CVk§WjûRd
Lf£RôL ¡ûPUhP ¨ûX«p align

TiQÜm.

• Spirit level B]Õ ¿[Yôd¡Ûm Ut\m
ÏßdÏYôhÓ §ûN«Ûm £X A[dL
HÕYô] TWl×L°p apply TiQlTP
úYiÓm.

• CVk§W bedþtÏ A¥«p Es[
CûPùY°«às wedgeþûV ÖûZdLÜm.

• WedgeþûV ÖûZjR ©u]o spirit levelþûVl
TVuTÓj§, levelþûVf úNô§dLÜm.

• Almost pure cementþp creaming mixtureþûV
FtßYRu êXm grounding úUt
ùLôs[lTÓ¡\Õ.

• Grounding setting B] ©\Ï wedgesþûV
ALt±®PÜm.

• CVk§Wj§u A¥lTôLm B]Õ ClúTôÕ
foundation boltþL°u CßdLUôL screw

TiQlTÓ¡\Õ.

• NutþLû[ tight ùNnR ©u]o ùUμ²u
N¬Vô] positionþûVj §ÚmTÜm JÚ Øû\
Li¥lTô spirit level ùLôiÓ úNô§dL
úYiÓm.

• LûP£VôL practical test Utßm geometrical

testþûV úUtùLôs[Üm.

TôÕLôl× Øuù]fN¬dûLLs (Safety

precautions)

• Loading TiÔmúTôÕ, packing soft wood

êXm á¬V ®°m×L°p CÚkÕ slings

TôÕLôdLlTP úYiÓm.

• çdÏm Øu]RôL load B]Õ security slung

BL Es[Õ GuTûR Eß§ ùNnÕ
ùLôs[Üm.

• TÞûY C\dÏm úTôÕ EeLs stackþtÏ
Eß§Vô] foundationþûVd ùLôiÓsÇoLs
GuTûR Eß§ ùNnVÜm Utßm stackþI
ùRôkRWÜ ùNnVôUp slingsþûV
ALtßYRtÏ HtTôÓ ùNnVÜm.

ùNnV úYi¥V úYûX 2: Õû[«Óm CVk§WjûR ¨ßÜRp

ùNnV úYi¥V úYûX 3: ªu hacksawþûY ¨ßÜRp

• ùNVp 1þu ùNVp Y¬ûN Øû\Lû[ ©uTt\Üm.
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§\u Y¬ûN (Skill sequence)

Av§YôW YûW TPm (Foundation plan)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕÕ EeLÞdÏ ERÜYÕ
• Foundation úXþAÜhLû[ Ï±jRp.
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JÚ centre lathe CVk§WjûR ¨ßÜYRtLô]
CPjûRj úRoÜ  ùNnVÜm.

çi ApXÕ ÑYt±p CÚkÕ, 1.5 ÁhPo
çWj§p Tô«ihÓLû[ mark TiQÜm.
(Fig 1)

Chalk powder ApXÕ chalk solutionþp dip

ùNnVlThP twine threadþu ER® ùLôiÓ base

lineþûV YûWVÜm. (Fig 2)

JÚ ùNeúLôQ ØdúLôQj§p Es[T¥
(Fig 3þp Lôh¥VT¥) 3, 4, 5  Øû\ûV
ETúVô¡jÕ vertical base lineþI EÚYôdLÜm.

CVk§Wj§u ùUôjR base areaþûY mark

TiQÜm. (Fig 4)

A¥lTôLj§u ûUVd úLôhûPd
¡ûPUhPUôL YûWVÜm. (Fig 5)

Õû[L°u ̈ ûXûV CPmTÓjRÜm. (Fig 6)

GroutingþtLôL foundation holesþûV mark TiQÜm.
(Fig 7)
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A§oûY RôeÏm AhûPL°uúUp CVk§WjûR ûYjÕ level ùNnRp
(Mount and level machine on anti - vibration pads)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
•  A§ôóûY RôeÏm AhûPL°u úUp CVk§WjûR level TiÔRp.

LPlTôû\d Lm©L[ôp CVk§WjûR çd¡,
SôuÏ êûXL°Ûm CVk§Wj§u A¥«p
UWj ÕiÓLû[ ûYdLÜm.

CVk§Wj§u GûPdÏ HtT ùTôÚjRUô]
anit-vibration padsþI úRokùRÓdLÜm.

Metal castingþp CÚkÕ levelling boltsþI ALt\Üm.

CVk§Wj§u A¥«p anti-vibration padsþI
ûYdLÜm. (Fig 1)

CVk§Wj§u Av§YôWj Õû[Ls Y¯VôL
metal castingþp levelling boltsþI ùTôÚjRÜm.
(Fig 2)

LPlTôû\d Lm©L[ôp CVk§WjûR
CúXNôLj çd¡ UWj ÕiÓLû[
CVk§Wj§p ¸r CÚkÕ ALt\Üm

0.02 ØRp 0.05 ªÁ/meter ÕpXõVj§tÏ  JÚ
precision spirit level ETúVô¡jÕ ¿[Yôd¡Ûm
Utßm ÏßdÏYôd¡Ûm CVk§WjûR level

TiQÜm.

Bedþu SÓlTÏ§«p úLúWû_
¨ûXlTÓjRÜm.

Position 'A'þ«p, ¿[Yôd¡p rear slide wayþ«p
operator's sideþdÏ G§o §ûN«p spirit levelþI
ûYdLÜm. (Fig 3)

Position 'C'þ«p ÏßdÏ YôhPôL CWiPôYÕ
spirit levelþI ûYdLÜm. (Fig 3)

CWiÓ spirit levelsþu readingsþûV GÓjÕd
ùLôs[Üm.

CWiÓ spirit levelþm JúW A[ûYd LôhÓm
YûW bedþu levelþûV adjust TiQÜm.

Positions 'B' Utßm 'D'þ«p  spirit levelþLû[
¿[Yôd¡Ûm Utßm ÏßdÏYôd¡Ûm
ûYdLÜm. (Fig 4)

JúW A[ûY CWiÓ spirit levelþEm LôhÓm
YûW bedþûV adjust TiQÜm.

A, B, C & D Gu\ Aû]jÕ ¨ûXL°Ûm JúW
A[ûY spirit level CWiÓm LôhÓm YûW
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úUúX ùNôu] ùNVp Y¬ûNûV §ÚmTÜm
ùRôPokÕ ùNnVÜm. (Fig 5)

Levelling boltþI screwing ùNnúRô ApXÕ
unscrewing ùNnúRô úRûYVô] A[®tÏ
CVk§Wj§u UhPjûR N¬ ùNnVÜm.

LûP£«p JÚ spirit level ùLôiÓ CVk§Wj§u
levelþûVf úNô§dLÜm.

T¦ûV Ø¥jR ©\Ï, levelling lock-nuts ùLôiÓ
CVk§Wj§u positionþûV lock TiQÜm. (Fig 6)

EÚû[Ls úUp CVk§WjûR SLojÕRp (Õû[«Óm CVk§Wm)  Power

Saw CVk§Wm) (Moving machine on rollers (Drill Machine & Power Saw Machine)

úSôdLeLs: CÕ EeLÞdÏ ERÜYÕ
• EÚû[Lû[ ETúVô¡jÕ ®Úm×m CPj§tÏ JÚ drill machineþû]Ùm Utßm power

saw machineþû]Ùm çd¡ SLojÕRp.

CVk§Wm çdLlTÓm úTôÕ CVk§Wj§u
A¥«p ûYlTRtÏj RVôWôL JÚ UWj
ÕiûP ûYj§ÚdLÜm. (Fig 1)

LPlTôû\d Lm©Lû[ ETúVô¡jÕ,
CVk§Wj§u JÚ êûXûVj çd¡ Utßm
CVk§Wj§u A¥«p JÚ UWj ÕiûP
ûYdLÜm. (Fig 2)

AkR UWj Õi¥u ÁÕ CVk§WjûRd ¸úZ
C\dLÜm.

CVk§Wj§u G§o êûXdÏ CúR ùNVp
Øû\ûV §ÚmTÜm ùNnVÜm.

CVk§Wj§u A¥«p ºWôLl T¡WlTÓUôß
êuß ApXÕ SôuÏ rollerþLû[ ûYdLÜm.
(Fig 3 Utßm 4)

LPlTôû\d Lm©Ls ùLôiÓ CVk§WjûR
lift ùNnÕ,, UWj ÕiÓLû[ ALt\Üm.

£_õ &  Gm: @©hPo (NSQF:Revised 2022 ) T«t£ 2.8.196

EÚû[Ls ÁÕ CVk§WjûR ºWôLd ¸úZ
C\dLÜm. (Fig 3 Utßm 4)

SLojÕm Øu]RôL ùNpX úYi¥V
TôûRL°p RûPLs CpûX GuTûR
úNô§jÕ Eß§ ùNnÕ ùLôs[Üm.

CVk§Wj§u Øu]ôp JÚ EÚû[ûV
ûYdLÜm.
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ùNpX úYi¥V CPm YûW LPlTôû\d
Lm© ER®ÙPu ùUÕYôL Øuú]ôd¡l
TÞûYj Rs[Üm. (Fig 5)

EÚû[ B]Õ TÞ®tÏl ©u]ôp ®ÓThP
EPu ARû] GÓjÕ ÁiÓm TÞ®u
Øu]ôp ûYdLÜm.

Ï±l× : LPlTôû\ Lm©ûVd
ûLVôsY§p N¬Vô] Utßm
RY\ô] Øû\ûV Fig 6 LôhÓ¡\Õ.
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