'\\Om'\e .

.

/\JQL ur(@ YB\JE)}/?B

- (bhosent WO%U/@ ok
[PTGF Med- ZNN

,'me
v“ OQ [\,\‘O\(’L(
Des;‘jﬂ

[::lern@nlj



—2 INTRODUCTION % —

. ,@\ machibe 8 a  Comhination cﬁg Sewesal machine 22ments
ax¥anded 1O WorK  teqothey  as a whole 4n  accomplich
Spaciffﬂ Pucpages .

«Machine desiyn  tavolveg Aesigning  the  glement andf
ayanging Yhem OP‘Hmalj o  obtain Some gt Wo¥K_.

CLASTFICATION OF MACHING DESIUN

ADAPTIVE DESIAN - !

T+ & based on xR oﬂgtj
adapted fox o new (Ytem o E—Pplrmﬁm. j )
1 Design o @ new mocel ° passanges T,

C onvenye bolts, Contwol  system b£ machines:

DEVELORMENT Degacm -

A~~~
| Hove we  ctast with an
existing Aesigny  but Hoaly o mooti'ﬁ‘j destgn i Obtaine]
e P aew mecled of a Cax . .
OB ;
« “This Mpq D’F( dgﬁjﬂ (\QQOUL QOMMQm_Lb_uz ggimﬁfﬁc
‘saintng  and o2t ability in owdes o mocm&j
the thiﬁﬂﬂ dosign  enfp a new Eea by ae(afﬁné'
a new - Mmotexsiaf ,01(1 diﬁe“ﬂu\{c mr&hod’ ,b{ Maf)u#ac{cmﬂ,

'1'\. this  Case +hough Yhe oletign m@ gumm\g From the
QX(s’df\j dum but —tfimcuuj poduct may dﬁiﬂf ‘ﬁm'n
| o¥iginal Prooluct - ! B

NEW OESTGIN 5~
WN& s S RN MPQ oﬁ du?gq g an ﬁ.ﬂ‘}ﬁmly

now one  but bated 0N axTeHig system erenttFic

PEineple .




C N sciendic taveaston @ involved  hut 2 0gIY
¢veadive H\'i‘md’ﬂd 1o Solve  a problem. i
€x = Dodignin a cnany vehile For franspestatis
ot peopie lr\q matesial (goocld) pn hrat a Ship
63 o0 a dotext,

TYPES Of DESIGN BMSED on METHOLS
RATIONAL DESIUN - R
T NS bClAQO’ ony dotermintn
o the Stwogseg cu\o] otwatng O"ﬁ (o Mponents and| Yhoty
by dwctma thelt dlimensfonk.

e~

EMPIRICH DESIN -

*This ypes of  destgq upod ﬁ;}np"d’?@ ForsmLla -based
6n  Hne p'b’ad’Tci & PM+ Q)(P@(t.enc@_

CLim (Ohen we HIht o 0t & bolt Toxce ooy 28
stvess énduced can be deteymined  pud exXpetence
o, +hat +Yhe H?hhfm‘mg —ﬁo‘x& ™m be given

ac

Hhois €S N mathematidl —‘y—aoki’ncc] agj:ﬁ Hhi Wovﬁm
but & fs based 00 phooxyation & expewience. .

TNOUSTRIAL DESTEN <

 That . ba on el industsial considenad
?ﬂo%pﬂgjag\a"&t@* N\ \/0/‘~j, Extevnal (eoK oy Pfg@éii@f%‘gﬂ

. ﬁad\?»ﬂj’ fow cosf,uxe 0 ,ersﬁma g)rmmq pm‘mﬂ
OPTIMON DESIGN .
Tt © Th % bated on dhe dettyn)
3
i; mtﬁw iﬁmcﬁm tm'do:g +he gpg_u%
Contzaint .| T Wlwl be ach‘EQMeo’ by mm?m?xma +he_
pndestable  gHbcks, P o

SYSTEM DESION

T4 & the A oF  any  complex mechan
. | y PleX Mechantca )

gx.',’Buqe, Cax, PES‘PD‘\, Piﬂ?oq Kbof %




7ca_l
T+ 8 the Aeftgn C'i any o lements c,’nﬁ Hhe mMechanita
Sq(%rzm

Gx % C"’anK %hat‘*’ Cdff\ 2-1:(‘”0\1\,2"5 Co(\ﬂOI’H(\lj 'XO‘*

CAD( COMPUTER ADDED DESLYN )

e e~
s & Aesiqn AQ Q"\OL@ U—?Oﬂ g 6{ Loy u+05
?gsmnjp—j@ CfLS&g C?\ the cx&ﬁm,moﬁﬁ?@hm PhalysTs

& Opfimizatton ¢t a maching .

ENGINEERINC MATERTAL & THEIR %@%\}gﬁi
The maching  plements 5Showd  be ma@es : UP
suth o matexsiad whith pwopeIHA ave ultab
Loy the  Conclitions i Opewation .

CLISIFICATION | OF ENGINEERING MATERIAL

* Metais 2 Their alleys e xth
Zine  atc. L
" Neo —meted suth at glaks, ¥ubhoy | Plasttes 2tc.

The muetad Mn:~7 be ‘ﬁ«k’f‘”’\@f CLLMST&‘Q# a) —

FERROLS  peTal i~

. Whith  have 4he Tvon o +hely
. ain Qor\,q—]-fue,\_}_

€x:~1 Cast Twony, 'L\)mughf XN, Gtool.
RON ~ FERROUS METAL -

WOWh  have o metal othey
than  txon a8 Mot main Cons+ituent .

i CeI’P”/ Mum(mam Roags etc .

smmwmm oF  MATERIAL FOK ENUTNEERING
MATERIML . -

—A\/au,a/bu"j o’f maiama/f .
5w’mb\h-}t} A matewial o

Sexvice. .

'of fword , Steels  Coppex,

wosKing  condltHon én



“The P'\\jCT(‘n} P'M\PPK”N ,»{ mo(nl) enclud e '_U.,ﬁv_a‘,

CNU‘“Q )I]\O e QH(LPO ) ﬂ@l\’,) FlP(HP( (Thg'lfmaj
f
Crf\durﬁvdq anc|  Meltng - Pring-,

e

MECHANICM.  PROPERTTES  ©F METALS

The - mechantcay Preperites Of metal  encludes ‘)h'@’\‘)%,

e fnex, ¢ sttty Plastterty, €lasH s ty, Duetitty
Madlrabiithy, Pﬁdﬂmus

AN f o~~~

) Hmsolr\us/ To ughnass, Restllience
C—'KQQ’P/ PM‘}UQ . .
STRENC(TH 3~
T+ &< -era a}-"l\hj g:fl mafa'mcuk +o westst
o\fﬁdrmad&oﬂ und ey  STvac08.
S‘lmm@ss ~
S “' Q (Lb(l (
st qurdh 4,08 20100, of marerial e
$ JeemetTy (Defes. ,on) .
ST c:f
I+ ¢S the "6’0 pesty ma;ku‘fa,( which
TRYoIn tna Skm -\“ja'
ho Q?<+Q"°’ %2’&2 e "b‘.Q,mov _ 'KMaHN) M_Wn
PLasTICTTY -+~ |
vy s DB P ooy of e

when  ip hw; been  quh®sckes |
QPP’QJJI Foxce 9great mcmghcf 1o o axtedm

[IM\

DUETILLTY -

Duc:Hh‘\'UJ vofony +o Hae ¥
pen\ove Mfmm fwfoab def—owmaﬁon yr Aoy 4

MALLEABILTT Y,

matestal e Mwbi’hﬂ e the

capQe L-)t} t’:E
) Stan eFoymadto Q
oA e TR S g
w0 \ng opestttond . I

N, aq#

,1;
< N



TT‘LENEAS i
%'V' P)'zf‘\’l’rlel\QAS ¢S ,lez#fﬂao’ o, 0. Aoend.en
0 “frsocturo w t4hout sztfcub!e dﬂﬁﬁfmasH’oq ¢S
thewofowe the  Opposthe o F T cuettizhy e Malleaktithy

r—_

HARDNE .
Hcmdn@&& 1S the woesttantce o'£ matestal o

plastic A eforronaxion Mw'du by tndentation . However,
the term may gty sHTTnels o Tlempex ey 0
08t stance A0 gom’rchina )

TOVGHHINERS <~
— TOUJJ"\I\QJS 8¢ +he &bﬂ?ﬂ r‘ﬁ mMatexstal
o absexb enexgy a\wzri’ng_%ﬁ@ dofogsmadtien wup to

tﬁzmc;tw&e :

RESTIIBNCE *~
1 s the wpad% O/f, a  motoestol
10 abtxb 2nes9y when & 78 21 Heelly ddﬂ”o’mzo’

and  4hen upe wnloadicg b have Fhic 202799
¥eevesed . 7

b(;a’up s the Hmne- dbpu\o]zn‘k Pmﬂ‘ha,nmt
dedormadton that OCUTS ey Shwess oy most
materiod, + p¢ empevtaly.  only at olovated +ompeates
Famoue &

'ﬁ{’w‘lﬂ bacls (0% Stwessed), matewials Aomy S

O\QJ\IMOP CharalkesicHr s pehalviowy whith ¢ -c’;{b‘tffﬁewﬂm‘
From  Hhat (Oﬁﬁ& matewials ) wndes S+md1«) (baocls

MACHTNARL -

Mochinabtitly 5 the - case  wWih
uai“) Wht()/h a m,(b('a/( can be Cut ngm?wna 'f’WL
Tem pval o’ﬁ Yhe matexfal  wHh a  atSfacts 77 Tﬁ’nf_f/)

ax- EX'N) Cost.

S 4




X
Q\
— 9)3\9\
L 7 E F
v \l
S
E A = g |
| Dy
\n? A ’ dt\ g
F1Jg &£ |
3=
&3 = |
o ,.
Srwatn( £€)

l O—4 :}P'zropumrw [+
A-B-C 2 Llashic timit
J  C-D Vel PaAt
D-E 2 UlHmate Stwei3
£ ~F 2> Braaxing St T
\;? Pmuuﬂ P.omk/./ : IR

P N LIMIT i — )
RopoRTIonAL LT Tt vepwesents Fhot Styess <

P’D’OPO*S‘anal +o point A, +he Cu¥ve Slra(uLJ oqdii’cf’ﬁnt
’f’zgorn Hwe ‘S‘]"Kaij (Ing thq;{— Neok 8 | aw) 30&9 “W. o
point -ﬁaf\c, 4 8 Known as p*zsoth'or)ai Lt

STIC LIMET - . |
m T i e e Tt
boond  peint A wpts poi a1t
'xgaif)d '€Ph Shape and STAZ when the lead ¢ Moxq_



-wg POINT -

Z
‘H Hhe  ™atesial crgey beyord]  peint B
e P((’lﬁHC“‘L} aqp wll s oach %O’f (s on +he "YC’MDVO:I
ot load the matertal 11 not be able o mecovey Al

oriqinal Shape an# Size . The ma’Hfﬁa’_,l ek botore Hho lood
an Haxe < an appw.cfable Strain withoot any

Smc%’mﬁqa StreRR .
ULTIMATE STRESS - |
Ak D petat specimon Fegain Some” St¥aln
ot highex Valie of ctwegtes awe Wequin tor highey stwi
+ The &tre8  +hose 8N Encxga,s?n A Ahe Porﬂf T, tne
g¥adual  EnCyeale en Stwain f 4he (pecimen  €g
:Fol\bwga' with the (.m‘t#mfm Fecluets o Tk C¥oss-

Sectional  ATLA .

BREAKING STRESS / FRACTURE ROINT -«

' Aters Ahe Specimen at wealhoc
tlimate Streg o making ':FD'KIYF\)QC’ With oecaeate ¢ jo C¢
Sectfonal o ora, (D"}(2 Spectmen. .

Preak awey at poiet Fothe pectmen i 148 than
moaximeem  SHwes .

WORKING STRESS

cWhan  AEIgaing  maching  pasts tr i SRR e
gve  the Stze®  lowew  than +hn/ maximiim A% Lelitmate
Shyey  at+ wWhith ‘:fa?fu'zro bf mMatesta)  Takes place
z_nrzw s KROWN a1 weaKkTng Staest  on deciqntng |

W B alto knewn ay  alleable Sfwegq

FACTOR OF STRESS
T« d":ﬁ‘\f"f as -the  patfp ,‘,()
1 wo"'&f")? e 7055 .

" V) n-ihama{rmmf}

maxtmam St regg

Wangtr CHoegg
| o L_‘_“wm_m - '\ 17 a (s J




JTEAD STRESS

"IN Case 'O‘E duwettle  matextad  hot & mt’l# Steef
Whove Hne ytui pint & Cieawl;z\ dz%(\o, +he
y

factoy of safody o bated  upon ¢ yield poiot
5t re < -

Mathemot calltj
)

el P(_‘f\(‘f\' SAwe i) ~ Fﬂ(«‘\'b'?S D£ S&'#Q{y X W)DXK{”'\”% ‘SH;H

F.o¢ - Yeed Point & Uweys
-V\)omdr\@ ey

VLTIMATE STRESS

* o Ccase c’f byttHe  motest dhat TS Cast T¥or ke
Nield potnt ¥ “not Wl Aefined ag 2y Ut
Motestnl . Thewchrse +he Tactr P ca eby Loy title
mMmatertal €3 ba)sza’ b wWHmate Chyess, _

Fo0.8 - U mnote SHQ/M‘
\/Qo’zrklr\a Stresn

SELECTION OF Eherek OF Sapery
* g SPLE '}V‘C‘kj Yakes THLUE an ' adcurac 0/£
applfcation g Hhoge, FAAULHE 4D actua M achtne paxy
~ The wRltabillty o app\ted foad .p
5 Shv“ﬂ’mt’\ﬂ ok O 2Xact mosde Df ’ﬁa?lu'zre-..
. The axtend o stonplrfree esumpiton,
[0 cat iCed ees,
& Xt &
ee xtany oF totiel sfrmer ot
ALesin aan u*at’cuﬁ‘\ﬁ . . ,
P fth _Q7(%Q,no"ofe (688 © (Tﬁﬁe iie 'ﬁdﬂbafz .Oumg,
g opking of less of peepesty oF Fatluse

. OQC[L’XS :



QPDQC(:be desqn Pevceduwes ?

W”T\“Q hattic p'zfo'CQc;\waD/S ave mm’m’onoo’ bolow Tﬁox +he P'ﬂé@f
£ machine Aagn -

1dentifying Fthe Need
\%
Solocting +he Possihle  machanisms

A’\C‘MSLS A& Fowces

C o) o cAton & worerialy
Dosg of  alomont
mwf:ww

Dotaz| Drawingg

\%
P«(D AeATD D)

Qun:\ﬁ*‘j c)nQu’\fr\B _

. IDENTIEYTNG THES NEED
'Recogn?Sfﬂﬁ He SoluAton for a problem by qf’vihs a

Complete  statement o the Problen by Edﬂfﬂ’fﬁ-j‘ma the.
afm afb’ Puspose of Wh Hhe  macking &S nzeo{eo, b bho
d\%?gr\Qo’ .

2 SRLBCTING THE POSSTRLE MECHANTSMS

« Synthectse  tho ditfeovant mechanlsm and  Choote +Hheo

bty mechantsm ’—fio”( the szq,uiwo/ mottent  ameng  +he
ditfevent meckhanismt .

> ANRLISES OF Foees

° meujm the ctFfewent gystem O’E Losces &a the Mot
e’g the machine  mem bowne wr)c} Pm«)m’ +rardmiss ionk

CUqug Hhe oU’?Farm+ machinge  ofements



. gQJQC—f +ho bQS‘k —Cculte W\Oc}”QXfOJ)( /ﬁoz +Hpo df#_@'b’@rﬁk
Compdronts B0 the  machink  and we Show Keep 80

240  on +he avallabilily of Hhe matestals el we

5. DESIGN. OF ELEMENTS

c We showld det190 @ ma ching ,
Dl AL s B,
wehstand  £or a4 100907 05F

= oy that , we need Jo  analyce PA
r W2 2 (tRe and sty
acttng  gn At eront QJU*\UVr'j in the mawr\j bg
@Mfo\uma +h 2 fﬁomu ac;h‘n% o0  Hhe madhing
\QJUY\U\H Wo Shb(}’b) QJr\Q,L}'\ "H’)QJQ S‘]”Z)’QSSQX (/O?‘}’h ‘H’)Q,
PeEMISThIZ  chapis pf ootk matestal we have

in the maJdr\g a/ﬁ Mathing .QJUY\M\’G./

6. MODIFICATION -
°Tb ~educe +he Overall ot 0’19 e P'xool,l/tc;{—f’or\g
af\o’ due to +the avallabiltty . O‘J_@_,-*-}’hQ_‘-'YQ-XDu'KLQ/!/, e

Lhould makKe Some ot iowatfen to  accomod)ate

Hhe honged . wWe Shouwd: mocld he sTRe oY any
pther  mocdtfreatton ooty o pen . Thig 2¢ Hho
Case we need 4o be  vesdly fo e moclifiatf

en +he olasT9n .
7. DETAILED DRMALNGS

° We Ln gay i ¥ %Q/Qmm “"UM ’ﬁmr
dQ)rQYm,Tr\ir\a Wt KIN > maching ~ we  asxe
going 10 build . Once we have dlone Wity e
O\Q/‘taﬁlfr\@ »F  oach ond omeTY ‘CDMPD“U\‘HMQ'AQ)“

assernby MO’ Cuh ascemiolteg O’”‘Wﬂﬂaﬁj nwe Shocu(j
LIRS with  +he maﬂtfr*adurmﬁ_



0. PRODULTEON

.p[s PLy +he Ohmu)tf\a , 4he compoqu will be mcmuieac;hmc
n +hZ momuﬁacﬁnrma Nt an %Smb’ed as pew
+he dletadiled Arawtngs @vm\ﬁhng) will be pmowceof
and Sent +hem 10 tne next (hep qualtly  checkin

]‘{e any o{l*{axmcg ¢ Hhexe Hen & -U\DULI# (oMo bac‘\
Fox  +he  weprodluctdn. |

q. QUALLTY CHECKING
e Mhis 28 e —ﬁmcu rep 4o deteyming W hethay
+he pxootuc/ﬁo‘\ ot oach maohine  oloment S
a$ pow Hhe OIQ;HLHQO’ olvawing  we have paovided.

W
/'“



DEsSTgmING oF @mgmmml\lq) EIUEMENTS

ANAA

JornTs & Twmn\ CLAGSIFLC ATION -

AN ~ S~
T~
R

Jornte DKF&SWE&*

S wed 4 ﬁ Boa mechanteal Sefmk Which
t Q. beo X 07{ atoth +o Sometning ox
hold SOmQ'Hmnq Qj\ P[ace Qq 0

TIPES oF Jornts

Weid 29
Jotat = Permanont AN"Q*“}
Ta,mpowa'mj 'u\xmo’ \3‘0 N+

@ Bolted st
(v .CC‘SQLQ SD?Q*

— 2 Ky

S Cowplmj Jotnt
Lf P\M Joint

(A Cudtes JSotnt
| o —Prat—— <2t
k) KAMKIQ Jotot
5. Pi’po, Sotnt

PERMANENT JOINT
Pm'mano/\k {M‘rﬂmf\ﬂ ate thete ﬁ’”‘r’”\i Wz i Can

Nt be  dhic lemb) wrhout  dostyey?
"”\Quhr\j Gmpo nent . M, ﬁo%m@ Sl

TEMPORARY JOINT OR DEATT ACHARLE Jotmuw

(‘%W"”H 'fM’r W"j age  thote ’ﬁaﬁ% N  Whith
Con be atem bl ed with out  +he A estys Pha Hu
(mrwc;hhﬁ tmMponent | 3




ADVANTRGES  OF WELDED  JOUNT - pVER RIUETED Jorwg

— /\,/\/-‘

. W \QQ/{OlZC’ S‘f'KULC*’UYQ oo MMU\JJ Q??hfp\s Wq
wivered  Styuttuse | This & cue 4o wuouﬂo 7 Meﬂ

£oy  connecting  bhhes CO”"PO'\UU(S,

* Tho welded  Joint p%v‘td@, M aXi ML Q@’F\\dzn(,«j
whith & not  possible &0 ~yiveted  joint.

'L texnahon M°‘ addtHon can bo QO/S?Ly mad e Tn 2X1hr 5

strucaue | Ay the  welded  styudtrre  ic smooth in
QHQA'KCU\CQ.

la welded CONNR AR Hhe  dendien  fembow a2 et
meQqc’ ay 0 the cate 0’-}6 /KTV—Q*—Qd jv?ﬂf‘ .

- Weded 301(\,%1 Qv & _3'3*0@12 Shmg—ﬂo),

+ Comelmes the mMemberst  are 0/79 SUlh a Shapg Yhat
-P"wﬁl o fod df'#r'wiﬂ Fos wiveting  Hhey tan be.
The weIdiNg pvdvides vesy gl FPoifk.

. 14 Ec postble o weld  any  pawt of Struckon ar
any potnt  but Yequiyed enough (eavance .

" The  procesy 0‘9 woiding  tawef (21’ Bmg than the
¥veHng _
DISADVANTACES — OF WELDED JOLNTS

° Sinee  Mhowe T an h,eah“ﬂa & Cooling ‘Ob‘wmg ﬁmtcaﬁm
‘H\Q"K.Q%YQ the membess mMay got w40t sy addliter
teegs  may dewgleped | |

o & woguives o wWohly  killed  fabsuz R Supey VisTan,

: \ngCQ NDO P'b’ovaTDr\ 2 Kep+

¢S Q/P :ﬁ)’zf \ ach
o ,QKPOMIDQ 2 Cont 1
\ tn Y fﬁvmo-)%NQfOZii -H'\O:GQ < A Pbisfbﬂ'.i? )

| 0F ¢ racy oi@vaop?r\j in oF.

*The ingpection  oF  wwelolin :
han 'KW,Q;Hnj VOOTK d Wowy, % “loge "U’%C“‘H




klZ LOADS
DESIQN OF  WELDED JOINTS F’@IKLCCBNV KU LOALS

ANAANAANAAS ~ N

\5 ®
vy
N
'-%n gcondic loac, My be [mPogpq o0) wﬁ*:]g:’
Jotnty i Mmoeny  wadd
(O The stresses momdel 60 the Jeint may b 03€
Same nakuwe 0 Aifforvent natuse .
(f) Tha deo\ Stsess0f  ame C,omb\ﬂz? o'LPmoLlé
uP oy dhe Oatuxe of  SHresses
Chody iV bmdfﬂg SH¥eh  awe &?mw\{@xmw&m

present €0 @ Jotnd Chen he maximwm - ctreits
Axe. o _ : ‘

'Y\&Xl‘mw Oy M &‘h’f/&s

Toax = _V Z.?A,‘L

19 he
e /BM\CU(\d Shro/g,g
C = Sheay Stwewy

e 5l

A

—

2 0 = ,

<
_b\\{/




Whese, C- Size 0£ wai d
L~ Lengih o’f wmc’
1 = Thysat Fhickney

P = LOcuj

Cor\AfO!w & (T') Jotnd £1°>< ot one moy
$u/b)‘26/t&>’ 4o an L CcoYrstc (oa# CP‘S) » &’o‘/‘cj
dj5+a/\ CQ . €Q5 ) . 2

The  Joink mmj be Sub) Qct%} Yo -

© Divect thear ¢tre® clue 40 +he stheay Tove,
9 acting ot the  weldy, |

(V) R ending  cdwess  due o bu*djr\\o] Moment
| | (P.e)

© Hoa at  Ahe e\fhfxog,{' = Thsoat —\*htcmzﬁgxtmejy\

N\MWHM(V) o c’ﬁ weld .
A= * X/’LLJ
( For cdruble ‘?ﬂfll% Awﬁ.ldinﬂJ
P= swosye
B = CoshSxax L
74 = 1414 $xe
z= £ -~ p
T Ty ex
- 0.70% P

SX L



-SQ\QL-W)Q ™Mo e of e wQ,,lc, mated o
Hhe *H’)To&f

Z- t4+ &

£
Q:M bo+h  stde WZ‘O‘)

%mohﬂg NNt -

%;zndfr\a A esr
Ty - ™M

L. 2]

We knew “%mf MaX bmdlma
CTmee = TR 4L W

procs

L S A Aestance botween the centews of e
adJacent ~tvetrs &n the Same  wowW, :

X 2=

- 14 ¢ den oted by p? an taken
LT D e
LR

MARGLN

1y i Abe distance  Fapw 4y,
2clge
4  the @r}mﬁ o  the Noasast ?ﬂg\ji g P

m:]-§<;} o O
O O




(]

PO
1+ s denoted by M

LHATN RIVETTNG

. The ¥ 1vets QAT uu,rzc\ odom) a. Numhe o}a

WoOWM A UU’\ 'H'Wf the Vet in the aCﬂ JOU/‘)+ Tow)
ase  placed  diteckly  appuctte tp 2ach  ethonr |
KNown  ag chain 'szbﬁ'ﬂa

el

+ Px = 0.€P
O0—o—0
o0—0—70

ﬁ,&zﬁqw

S0 a oot wew  wivetlng iR e WIVAE En the
acl Jacent wOWE  ave gmggma’ and 0we Plaau‘
I botween  wowsd of the addacent wewW . I+
Knewn a4 zi9 za9 'r”‘va'hqa

P~ =06 p

ROW  PLTCH ( TRANSVERSE PITCH )

CPEof he ot bRe) ne e adfacent

~ivedte,

It b daneted by Ry
‘ ?Fz; Dé? |

4

“This 4exm & agocfat with Z19 Kaﬁ Arfvetn
a0 w15 olented by Ry’ 7

W 3t the  dittance bﬁ{’w'@ﬂ Yhe Ce«fﬂ'@? 01"?
'HP*% O BIvet 2N a 'zrm,\)/}/o +he next FTve & ?r\
the adJacent  Yow .




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

