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6’19/1132!"/1&3 Groplics

S 43!41 Cogf 6&?

7tese Class 12 bowAorriBen, notes revise wmcld;.e p'{r‘ab‘//;:j o][
Slxﬂﬂz cau/oﬁjs ]c“awl e MCEXT Eaj/;eerv;j Grq/oézés
Cl»"tfﬁr‘.

F oCYS: Ma/or‘o‘{ec‘l[e/ ou-.p/ /or‘oﬁczzu-{ ]Qah A wu/o//;qjs.

[( éﬁf axes, /\p/&S, 42}’:, secﬁéh S/:)'{Z ol 242[[23 c&aa.

Exan anclor: assemab(y anol :/15«3;%5(5/ viewss are ‘/ZLe swm;—.j Yasks.

m.'pmﬁcz@/ ﬂ”‘ﬂ‘ coa,pﬁj | SZT'A( axes comecrfe
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0. 0
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. I S

/2&//;/&0:« ”"’ﬁ_‘ﬁ

: szr‘/fase: )0/1:; 24‘/0 Co—a)(l;t/ sé«ﬁé }é" /oob\/ér‘ {rammlgsléa
Moin /oar“té: sQafzé, ][/ahjes, 4&)’:, 50[24 atw{ p.mé

* M&J«/g: /40112( secﬁ};a) s/;{a w:af«/, assemé/y aw)( pﬂsms&ms&

* Sa,/[ezé/ 1Aen: /or\aﬁa/e/ S[\,r‘ohﬂ'{ covers eXfasep( Lolts




WY SHAFT COUPLINGS ARE USED

A sl\,a}[z[ coufé;j ja/;s o/ sa/oarazla séoy% so rotation and
/oah/er Joss }C”ow: onl Séa][z[ Zla 24@ next.

I 15 yseo vrlen one /ohj sQaﬂZ s not /oraczlzéaé [le fvo
S[Lﬂ}[% Wlhsll resapin CU"O(X’;!/ aa&'{ /omfer‘/y 42)’217{
EXown anchpr: f"ad{/;é s o5 assenbly, yle vien or disasenbl work.

Mﬁfrﬂﬁq/&?{')%hjl caufa[mj 434,4)4( axes coinpole

P 0

0 Q

éw/‘zé_ﬁh?éﬂﬁ% are u,ﬁf\'u‘l/

Ruick porats
* Ja/;qs o séaﬂ(x
* ZZV‘OLHSMI% 210 (ZLA

* 4eeps Bt axes 1n one sﬁwjla‘ (e




BASIC FLANGE COUPLING IDEA

A Hange /s o cu"cvz/ar‘ /a/al(l }%@/ az‘ 2(4?, étw/ a}[ a sl\aﬁ(.
(o anges weef face Yo face.

80/24 auw{ wn s c/ou/vz/o 111@ ﬁahjés f(eys /oc4 eact, }%qul 2(0
1t slmﬂ[ SO Zlor?ue Can pass saﬁ/y

EXom ahc[LQP /or‘ac%se 2([\_15 as assemé[y) SI(?(& V/éh/ or i(l;ussémé/)/ b\/of‘4.

bug'f*r‘ofed{eo( ,)qghjé caldlpﬁhj Sl\,aﬂ( axes cm;nu;/z
|

D 0

O o

6?14/ 04 Y il nts

2 ﬁxz/ Yo sAa
[12 c[akwf éoﬂL }[&a.jes

42)@ /one:/eaz[ S[f/olhj




UNPROTECTED COUPLING

/ h oA w—yor‘alzecﬁv'{ }qau—.jé Cobrféhj, éod[ QZap(S ocm?’{ hhlé
resnan amél;'{e, 24@, %m;je P,

/)Mr‘l;qj mﬁﬁbm ZXfoszp( 50[24 can cazélL C/aﬂ\és or /;1 J’w*e a
worker. That 1s why 15 calleA Ma,orazzec{e/.

EXarm ancbpor: ,omc?zlgé {Qs as assew,é/)/, sole vien or M;asseywééf work.

wprotected Hovne conplinng sl\gﬂ[ axes corncile
L4 L4 J (4 J | |

0 P

0 o

Rurek , polnts
* boll Leass are expose
x ‘11424 aré eXfOSeP{

* hhSa}Q nhéar "‘01[&24;3 S[\,a/%




TEXTBO0K PARTS LIST

7442 A/Cg/zr éXale/eS SZ\,(‘)L\/ 24\/0 S[\_a}%, 24\/0 }%hjesj 24\/0
4@/; aho'{ }Qhr‘ or «ore éa/ﬁ '«/';4» amé.

EXain aa%e: ﬂ‘r@c‘l[/ah l«\/w“z){S p{eclp/e 24\,2, }4;;0(/ l//é—bv/.
) }qomjés are cost iron. Sl\,uﬁé, 4eys, bolle and viits are
Mma[é/ w?/ s‘/e.e/ /:—; SCZ\,00( p{rw\//;j hOlZZS.

Exarnm anchor: /ar‘ac24§£ ﬁds as qsmwréf)g S/;{a Vl;,l«/ or Mgassemé& work.

[y o} /S D
ﬂuhjt B S‘x‘?‘l‘ [»}

R ‘ot
—0C
—0

4&99 ports ' ar‘/j/;m/ HP. el VP fasﬁ'll:';a

Qw%ﬁfal;qlé
*co. }Qomjés
* M.S. S[\a}[% anl keys
S, bolbs andd auks




COMMON AxIS RULE

Sﬁm‘/ eery assémé{y h/liZQ one /at-.j centre 5;.«2. 802/4 Séa}%,
Lotl, Bosses andd bo¥L, ﬂaﬁjes slare Hus axis.

/}[ e axis breaks, #e wiple ansner (poks wrony even
wileon semall MLWZHSI’UHS are correct.

EXoen ahcl\_or*: /omc‘ﬁ;a 2[4/$ as assemé/)g Sl:?{e a//;,h/ or MEaSSéWé[}’ "/0"4.

*QMW f/m.je cahf/ﬁg sl\gﬁ oaxes cotnciofe
|

D 0

5 5

lez/%ﬁfal;zé

Y oo contre bt first

* /a[aca 50‘{4 Szm]% on /‘Z

* /or*o Jecz( Sl;'{e, Vléh/ }4@1« 24\/5 //he




B0SS AND FLANGE SHAPE

(Le Boss 15 e ﬂ/cé cetral Zmé arouad e slquz [le
Hloue 15 Yo brond oveulr plucte ot the eacl

[ ]4‘0117.[ V/:Eh/, éafs alw{ SQa}g [004 6%«2 /wqj C)’é;a"‘@"& [
s/;{l V/éh/) ‘ﬂ\,ey éecome cohceh{r‘/; cz;‘c/es.
EXam au.c[\pr‘: frwgﬁé&;%q'a[ﬁs oqgﬁee;gé/y, st;/e V/:L'«/ or //Eacss&wré& l-\/or‘é.

o (1
4P

Boss anol s(\,.ﬁ( arcle

620;/&@ polats

* Loss 15 Hycker
* /@mje Los /omjer Aqenttor
* Slz;{e ://;J«/ leob\/s c/;cﬁ_s



KEY AND KEX/AY

A recz‘ak:jhém sunk taper key frbs pordl 1 the staff anol
/oou"{[)’ ! 24& }Qaquz Z\Mé

[le 4oy fﬂéf/éa‘zé relotive rotation. la p'{lgusseméfy 7hesz4;yhs,
4&)/ view's eaust s‘Z(a,)/ /;«. 2(4?, Sanme /oos/izl;yh as e assemé/)/.
EXaen anclor: f"acﬁ;e ﬂus as assemé/y, sl;(z view or pﬂSaSsémé{y work.

bepsoy on shaft taper sunk bey
[

— |

Loy Yrowsmits faﬁ%a }[mm sAqﬂ fo }Z«aje

Qwéé pomts

* 4oy transonrts 247”7”&

) beyway is cul in sAa}[ZZ

* Zlcx/oér‘ /§ MSt/m/[)/ / /;. /OO




BOLTS ONM PL.D.

Bolts are f*(ac&){ oh a f/i(cé crrele Aroameter. Four bols are
wmwzoh[)’ s/ af Nj[\l[ amj[es.

/0 S/;"{é Vléh/, w,ar‘é 170101/ ahjh/af‘ S/oac/;uj. L{ae7m¢/ 4,0/&8
vake a neat answer (pok careless.

Exan anchor: /amgﬁég,;ﬂ\m aq:?@ﬁ_é/)’, s/;r(z viens or l//;asséméé/ work.

AN

)P

boss and sl\,uﬁ‘( chrele

Ruick potnts

¥ hsa7°.C./). circle
* S/oa% Z\p{és €7Mﬂ//)’
* sl Four boles clearly



SOCKET AND SPIGOT FIT

Some th"oﬁcléﬂ'{ C(?M/oé;js use SUC%Q( alw{ Sfljall
armhjew,ehz‘ Betnesn e /Q;mjes.

o

2 Z\,?— 3004@2Z 0!‘117{ 9/0/ 021 Z\_ééo /Mﬁ 24\?- ]%thjés accw\oaze&
éeﬁr@ 50/24 aré %Z\}Z&M

EXan onchor: /omcﬁga {Z\_/s as asseméf}’, SIM’. View or pﬂgassemé/y work.

sacél{ sf/jg{

Ft locates Fe o f?;uja

Qh/éé polats

X

s/o/jaf ehlze.r*s sacéaz
: ﬁzces 5247/ w,eazz 371401&6/

Si»vm// C/ew"mhce Loy ée j/:/lh



UPPER HALF SECTION

When te 7142324&». asks upper Z\ﬂé[ I sechion, /;«naj/;e ouly
e upper Z\a//[ eut by e verdieal /o/ah?—.

Hatel, eut solol wmelal ouls. SZLaﬁY bole, bolt Lples anod
4(’.)4\/0«)’ sppaces tntast recain, blonk.
Exoun anchor: ,amcz%z 24\/; as asseweéég siofe w:ga/ or Mgassemé& work,

Z\_adé(\, Dhé’ cld?( své;( ma(a./

Qwrc4 fol;-z‘lé

x

upper sife jezé Lotelyn
* /0'«/&% sz;/e 52109/; om(s/' 2 view/

¥ Loles are nof Aa‘zzc[w/



LOWER HALF SECTION

Loner Aa//[ section }4;//04«/3 e same rule, buf He (ower
fomz( l; sec{/&he/ /;.S‘l[@w{.

E Xoun t-.ol/&: 1)'6"&24011 k/am/{s /ecw{é 2(42- }c;a/ Vit

/)o hml co/oy 2[(\'?_ Mf/oer‘ Zxﬂt/][‘ answer é}’ Z\,aé/iz. 7 4& 3&24511
e 15 o direct instruction 1n He 70,&324&..

Exoun ahcécoaﬁ 5».7;‘?34}% &w assesnbly, sile view or dsasseably work.

seaft Cple and BolE Loles sty blank

Ruick polnts
* reaol upper or (oner carefully

b 3

4&,0 24@ axis cormimpn

* l\aﬁ[\, 24\,@ car‘r*écz/ [\_a/][



SIDE VIEW MET HOD

The siote view sbons cuter ﬂmje crcle, boss circle, séaﬂ
CJ;"c/e ahﬁ'{ 40&-5 On 24\,& /ol‘;(cé c/r‘c/é.

Cl\,aase /éﬁ( or N.Z\{ sz(;(e eXaC‘t{G/ as aséep/. /)/;*ecﬁbh h/Ol"l/{S
carry waords Io 2/; cl\ﬂfﬁn,
EXoenm ahcl\am fm,cﬁ(sa,u%@a@ da;p@g_é/}f, sz;{e. wéf«/ or pﬁmsmmé/y 14/0"‘4-

o
\

N

oss and sA;:ﬁl aqrele

C?wrcé polnts
A,
* Loss crele next
* Lole orele (ast




ASSEMBLY DRAVING STEPS

First olrows 2(4& COmmOn aX/;, ﬂ@m S[\_a}%, éoSSéS, ]Qoque
/o{odzés, S(:’&QLSfljo‘lZ /4'7.[ /}Touqy, éa/?é qu){ tqbz‘lé.

Do e Aazél\/;j anol Anensions a}%ﬁ céecéf:».j ok e siole
w;,h/ pro Jecﬁ co;ﬂr‘ec‘zz/y
EXan ou—.CZ\pr‘: fr‘aCﬂsi ﬂ\,'s as assemé[)/, S/;{e V/;’J'\/ or M§assem$/}’ worg.

hh'ﬂ"ﬂ‘téciéo( ﬂahﬂgﬁa@p/@j | leluﬁ[ axes_cornesAl

P P

Q O

[ [
YoW/i YA
s

4
Colts Rl wrts are e posest

Qh’éé tol;lzs
* aX/;
x

S[\,a]%

*ﬂﬁhes
" bolk

¥ Aaz‘clul.j



DISASSEMBLY DRALING

/)Igasseméf}’ 7M€Sl4;7hs J/:/e On assémé»/&/ cohfé:—:j anod Y
wéus o/[ sa/ec{e,/ /oar‘?é.

¢ eep each, /oou"‘l[ VA oﬂj/;a/ /oaSI%;ya witd, resfec{ to H.P.
ou—u)'{ VP /)0 ao‘/ r*a‘llaﬁ IZZ }4”‘ CahVéh/;_aCé.

EXoam ou-.cl\pr*: fr‘acﬁge ﬁgs as assemé/y, S/;?(Z V/:zv or pllgaSseméér /«/oné,

S'{\,“]élyﬁ f/(ya‘jl ff 60(’24 ]{l};u-jl g Sl-’\,u]'l-‘t'{ g
4uf /oa”?é /; or/jl;n{ H.P- m‘p{ l/ -P. fasl%;a
6201/64 0! hlé

* Sgo;;‘a‘/é 0116’ ocsée/)'{far“{s
* r*a[ou;«. 0/‘/:%210124;%

x

COf)’ 42.)/ /oay%zph wr‘r‘ecl//)f



FLANGE A OR FLAMGE A

/e 7016242% oy ask }@r F/ahje A or Fémje P w,/y. Real
e (abel Before starbing toe druscivg

A ﬂaﬁje vigns z/,sm//y neesfs
sile view witl, bolt Loles.
Exaen anchor: ff‘%ﬁ';ﬁéﬁlgal&%a

p

a Sécﬁzyha/ /4*0012/ V/:?_l«/ auqv'{ a

mé&, sl;/e view or M;ass&méé/ a/aré.

N

NI

rele

boss anol s{aﬂ( c
&h/b(%_'fa’:‘l‘lé
* read A or 8
* s correct siole

* Ao Lples on P.CD.



Key VIewS

A 42)/ Loy be aséey{ sefamz/e/y I/ }4011‘/ wév, z/of viens m,p(

Y/ ;"{Z. l//é’ﬂ/.

Sl s {ufer\ 10 e long view. Keep Hochness ano e,
consistent witl, He assemg&.

EXam ahc[LOr*: /omcizl;e ‘ZZQS oS asséwzéé/, S/;;*{e l//;.h/ or p(lsmsém:é/y L\/orxé.

42)""00’ oh s[\,uﬁx fa/aef sunk 4ey
[

—

bey transimith doraue from siaft b flangp

Rurck ﬁa/;—.‘/s
* ﬁwﬂz Vi S[\ph/s @1 IZQ
* %o,o view slpnss widt,

* ot view slpnss Hhckness



PROTECTED COUPLING

A /or\alzéczl@?{ }qah‘je Cahfﬂhj c[\,ahjés 24@ }Qlahje SlLa/oe é)f
om{v{/hj a fm)w%hj f‘/t’:vz or SZ\,"OMV{.

Tle stroud covers bolf beasl and wuts, so te mﬁd‘/%j
cap,/odl.j Secoines Saﬁr‘ near workers.
Exon anchor: fmacﬁ;e s as assenbly, sole view or disassembl work.

frg{e_a(ep( ﬂ/amja capyod:..q m')ér ,v:,..,

0 O

O ¢

sbroudd covers ol Leocls anl wints

Ruick porats

* W:a basie /aomﬁ

* oxtha protective i
* 60/24 are caw_r‘ep/



SHROUD DET AlL

7 Ae sQrom/ /§ 24@ am@« /or‘a\)‘ecﬁy{ N;‘j 0}(‘ 2[40- f,ﬁoﬁc{w{
Pasge. 1 overbonss the bolf resjon

Exan npte: Airechon words decile e }Clim/ viens,

/21 a"{at’-s hO?Z cl\,omje Zq\_é www; assewlé/}’ /a‘jl::. s 0t-./)/ c[wmjés
the oubsite }4/ a@ﬂiv@hﬁ@@% PLD.

EXam anclpr: practis /s as o
f

e view or Miassemé& work.

Qh/éé ﬁOl;lé
¥ DMZZU‘ "‘I;M /; 'n//;{éf‘
x e, e e
éa[lz Z\'Zou)'{s SIZZ /hSIV{Z covenr
* s/;'é V/é.h/ l\,as eXZ(r‘a cl;\c/e



PROTECTED SOCKET CLEARAMCE

The protected example mmay stow somall clearance betureen
socdel and S/o/jm[ ﬁces.

/)0 ha({ C/OSZ IZZ\,/S jog/a I}T 2([\'2. IZQX{«SOUé 0’6"0&\//1;3 j/;/es /i[.
Sw:a[/ ja/os are "éﬁ/ M;nehséas, hol[ p'(rab\//;j mlgﬁé&g,

EXoen omc[pr‘: /oracﬂge ﬂus as assejmé[)/, s/;?(?. wkw or p"gaSsewlé[)’ h/or‘é.

socket st

JE locates the foro f‘(:cajts

621/:/& £0I;q24
x* .

wfy JlVe.h c/éau"ahce
* 4&4,0 Socée‘zZ Cahc&h‘té"/é

* sl on s/o/jm( st



BOLT AND MUT CHECK

80(415 WMS‘/ ée éXaciz }424 /;1 24@ [\f;/eS) éecawzse ypower /oaSSé,s
}40444 onl }qahjé 2/0 24\,?. oﬂLer‘ ﬁg"op,jl\, ﬂ\em

/0 o Scl\pc’/ z)'{mh/lhj, S[pb\/ 50/21 axes S%‘aljz\f mw{ hh?é
adjkﬂ&/ L\//%\, éa[{ céh‘llr‘?—S

Exouen anchor: /0"‘004;'2 ﬂgs as aSselMéé/, S/;{é— vien or M;assemééz worg.

uaymﬁcﬂ/ ,;Q;mjz coza'pﬁ;j s[\aﬂ( axes colncife
| |

P P

O o

théé ﬁal;ﬁ
* éodz axés fam{/e/
¥ [viuﬂ/s am?'{ amé £7ha{

* /\p/és wml[cZL 6024\, }%ajes




DIMENSIOMING PRICRITIES

G /;/e /;w/oyr‘léth‘/ 0'61:;4%51('?:15 y

wot wery 24@’ wasﬁuczzlc}a wlar4.

Mah:. //;zmez‘ers, P.C./).} 40/2 S/}J., SQaﬁZ 0'{1;114«;&2@“ am/

[%37,4\5 maﬁ@* 144052[.

Place dimersions outsiole He viens wihere fasslé/e. Avord
C"OSS/;j 7{/;412—’*13/;7'1 (1mes 24\,"01434 lxalézdzﬂo

g Xoven ““lcz\_o re f ’\%ﬁ;&iﬂ\éa@g oM

-

stpbl, siote view or Asassembly work.

~

N

éaSS mw(sl\a}qc ’

J

rele

&t Cé £/ 1«,24

* cn/ér‘;/{ [éh 24\,

* }Q;th 2 an éOSS o‘ﬂawzeﬁr

* Sl\'a 0{/;114422@"
* P C/) ahp{ 40/23



SECTIOMING ERROKS

Tl tost common error 1s bately ;‘tj e sQaﬁz 40/?_, Leyw/oy
or bolt {pes.

,4‘1024\_2!‘ erro”r /; Z\,a{dg; éa‘ﬂ\ Aa/ves I«/Q&a 0:—./}’ p,/o/oer or
/w./er Z\a/}[ s&cﬁbh /; as4w{.

EXon m.cl\pr‘: fr‘ac‘//;é 2(4/: as asseméfy, Sl;d’- w;;b\/ or p@assemé/y '«/0"4-

batel, only cuf solrol cmetal

S4u}ff bole anod BAE Lples sty Blond

6214/ & Lo! hié

* Llank lolos stay blank
¥ One Z\aé[ 0"1[}’ /}T aSé&&'{
¥ Latel, irections sty even



P/QQ 1ECTION SYMBOL

,4}%/‘ 24@, ne71,,/;ﬂe1/ l//(;,la/S alé CDM/O/QZ&, zw{ﬂ'{ 24%(?., Scaé ahp{
ﬁyr*szl aaj/a /0”(‘2)@242?11 s)ﬂméa/ /}T asée/.

Do wct leave He symbol }ér e last vrniite /;[ He steet 1s
cr‘ah//@{. /2232r‘¢/é a C{éﬁth cornenr.

EXon ahcl\_of‘: /or*acﬁ;e ﬂus as asseméé/, SI;)'{!; :/I:Lb\/ or p{/;asgiméé/ L\/or‘é,

Frst-aosfe-projection

view direchon vaust wmatels 7»:!&74'951

szbdﬁfol;uzé
* Aitle 1 block (ebters

* scale Il wilen j/f/a.

¥ /oraj’ec%ba s)/wzéo/ clear



EXAM READING CHECKLIST

(/{a/er‘ﬁ;e ‘ﬂ@ &70,1;0'{ /oamz( nhame, viens 17‘6;*6&4;?11, S@ﬁbﬁ
@/ﬁ sca{é ahp{ ﬂ'ﬂ;wéaS/:ph /;s{mcﬁ&h.

Most L\/maj answers in s cAa/ozler stoart ﬁom mlgw;j
/eﬁ[ Sl;'{é as mjl\{ S/;{z or Mﬁoen Aaé[ as /ab\/e.r‘ 40:/}6

EXoam aaCAOr: /or*ac‘ﬁ;e ﬁgs os asse_mé[)o sl;{e Vlév or P'{/saSsimé/)/ '4/0"4.

frst ol projection——————————————————
{

-

VI;_L‘/ pﬁ"&cﬁ;pﬁ t«vm:‘/ ma{c[L 7&:6‘”0:1

Ruick porats
e

/owﬂl[ hond
x' . . .
vew/ P’ﬁ r‘écﬁoh
x .

section 4&[][
x

scale

X . .
0’6444&‘15’0“15



LAST MIMUTE REVISION

894);**& shéml%ﬁ.‘j} col/vzfal"é eacl\' w:’.b\/ b\//i[lL 24\,& asse,w:éé/
/oj/;:. Sl\'aﬁ% WMSIZ Lo w—a)(/;zé l\p/es qha/ ou‘.p'{ sé"oha{

0012(4 ;ué Cor*r‘éclzo

Then check Saﬁl[)/ /ajlé: thr‘m/ea[z/ Las eXfasep'{ éo(%,
f"oﬁc‘lz&“( [\,ots a Slv"oh(?{ arou HP{ 24@»;.

EXoum aaclpr: ,omcﬁée ﬁgs as assemé(ﬁ/, sn%?. view or p@aﬁ%é/}/ k/oré.

fPD{eC{QP{ }4;’111 Co"ff"ﬁ‘:l’ SR,Q" N;M

O ©

® O

Sl\mz,,p{ covers &7[2( l\tﬂﬂ(s‘ ah/ t.bﬁé

6?1,,/?%4&0/;124

* oxs slzmljlf

¥ bples eomally Sfacez/

* S[wauj outline /onesem(
* frazzeclle/ r‘/;w f"eseh{




