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INTRODUCTION AND GENERAL THEGRY

- 4 INTRODUCTION

Jig is a work piece locating and holding device used with machine tools

and provided with a toocl guidimg =lemert.

Ceperally & Jip Berver the following purpDBEE:-‘

[ N

y facilitates easy machining
= . w14} ensures high guality - . S j_“
13§} increases accuracy
1%} pnsures the use of less skilled operators
¥} incresases tocl-life
v} ensures repraﬂuuibili%y.
For thess YemsoDnR comparatively cheaper apd less precission machines
zay be used for relatively accurate workes when a jig or fixture is
added to them.At times without the use &f proper jig apd fixture the
pachining process hecomes almost impossible.ln mass and lot product.on
the machiping Process is unthinkable ;ithuut the use of proper %toolings,
Jigs & fixtures ensurss high accuracy of the r2lative locatioms of the
adifferent holes which are to be accurately machined on different
surfaces of a three dimensicnal work.Generally driilling eof numerocus -
jdentical holea,specialy when they are small in dimension and clozely

located 15 & yeTymonctonus job,It is aleo harmful to the eyesight of the



worker.In such caset if the procems cannsot be automated,at lemst 2z &

iig ehould be iptroduced to minimize the mtrain op the labourer and

t+p Taise the productivity of the machining cperation by that particular
L

pachine or group of machines.

y.» DESIGK AKD ITS CRITERTA.

Mechanical engineering demign is the use of scientific principits, .

technical ipformations and imaginations in the defipation of &

mechanical structure,machine or system to perform preaepecified

fupctitne Hith“tha-;;i&ﬁéﬁfhcmh;ﬁr éﬁdfﬁizici;ﬁﬁy[i]; ', S=
pccording to Matrvusek lyg designer uses hie iptellectusl ability
to apply scientific knowledge to the drawipgs, which epables aun
engineeTing product to be code in & way that not only meets the
stipulated conditions vut alse permits manufacture the same by
the most seonomical mathods??].ﬁcnurding te the same author

thers are three kinds of designs,vhich are explained below:

a. Adaptive desgigni-
In this type of deslgn enly & minor change has to he mzde fo

adopt the axisting product.

h. Development desifni-
such kipd of design jneludes major .changes.ln this cése a few .or

mores extra facilities are added to fulfill L. gatisfy new demand.



ip at replacing the protuct ty @ new OuE.

vpt 1t does not 2

o. Hew design:—
It is = new creation apd there wag no e¥XiE
~aduct =t 8ll previnue]y in tne same orEan

or P
the salBE pmanagenent.

W

tepce of such thinge

ipotion O uUnGeTr



G, Te2e] Jig FIXTURE FRESESLISR aRhat 1315

£
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Before startiod the gesigs ol = Jigfiixiurs & 1ot of points are
H

rg be haken into considerztion .

4

Anong thes following three are most imtertaota-

1., FProduct conpideration,

2. Operation clopsificstion & criteria consideration,
Machine and equipment classifi#aticn.&ﬂcFlté;iﬁuf:"

- z,
coneideratiocn.

Above three BTE® termed @5 Uig or fixiurs predesign analysié, nemely

1t phase, 2nd phase & 3rc phase respectivalyﬁ{],

ist phase-Prnﬂuct congideration

Bafore designing the product should be checked and zpalysed from ..

jfferent anglee.In thie phaee the .

the.different poirts end g

following consideration are madet-
L

' s) Tne type of napufacturing process®s the product has urndergone

quring the previous rachining operations i.e. Casting,5tamping,
uelding,Extrusiﬂn,Turning,Hill-shape et
.
r the job, i.2.
'

b) Material used fo



i) Perrous

1i) Hon-ferroua

i1i) Non+metalic.

¢) Mechanical & Metallurgical Froperties of the job material:

- i) Toughness

ji) Elasticity

§ji) Hardness

-
T

" “jv) Ductility
v} Streneth.
vi) Machinibility

vii) ¥aight -

a} kmount of weight,
b} Load distribution, Moment of imertia, Center

of gravity, etc,

-

viii) Cenductivity - ( Electrical & Thermal }
Electrical conductiveswaterials may be clamped by
electrostatic method, whereas thermal cbnductivity

for cutiing conéition.
ijx):8hock ( Absorvity and bearing capacity )

atta



. . _ -
gd) Geometrical aize AID shape of the job to be .machinad: Shape mostly
ipnfluences the.type of jig we need,53y Bar type jig,¥ise Jig,

*
* fniversal Jig etc.

e) Speciiicatioa: The pumber of holes,boeses,Blots,0ther surfac=s or
pointe snd their rositions on tne job, .
1) Number,Size k Locatiorn
14} Lipear relation(telerances)
iii) 4ngular relation{tolerances}
i%) Finish {mackined,ground}
v) Other if any. e el LT el el
Thege informaticns are required for gelection of the detum surfaces,

characteristics and cdesign aspecte of a jig or fixture.



znd phase: Operation claasificntion & criteriz consideraticmn.

ifter the completion of the product znalyels the job should be
anzlryeed from the peint of visw of eper=ticnnl classificatiore.
This anzlysis 1s& done in two BLeEE {4) Operztion'se type consi-

_deretior (B} Humber anc order consideration.

b

ﬁ} ?peratiun‘s type consideration:

Ip this phase 1t 1s DeceBBATY to determine for which machining
opereiion the jig or fixture 1B designed such a5 @ Drilling,Be-
*ping,ﬁgaming:ﬁﬁi;iﬂirch:Thié_&ﬂhgzﬁ;rﬁgﬁhn-ﬂEterﬁiﬂEB the jig
rixture fype.

B} Nurber znd order consideration: In this step it is necessary
te determine the 1ot eize,frequency of receiving ordere etec.,wh-

-ich will ultimately infloence the desigon of jig & fixtures.

For  single product(simple type), for instance there iz mo need
of jig or fixture but for the case of multiple preducts ther way,

be @ need for Jig te facilitste higher rste of productien,



Ird phaﬁe:ﬂachlne &equipement elnmsification B criteria copEiderationE

This anelysis 1B done pq‘the vapis of Machine toole and eguipment whieh
are to be ueed for the operation j,e. this analysie ig of machixge
togls claasifzcétian pr eselection type .Machine tools ore divided into
two main ETOURS:

A. Hateriel remaovel t¥pe machines

B. Material nonremoval type.machines.

A. In ﬁatcrial removal ¥¥yTe generally the {o0llowing grnupé of machines
are included:
", i) Millirs type ( 1ertif:nrl_l‘hcriz,anta1 etc, )
ii) Drilling tIype ( Pregiesion,fensitivity stc,)
3ii)} Broachimg t¥P€ { Pull down,Single pull,mtc. )
j¥) Boringtype { Bgrizontal,dig boring.etce)
y)} Gripding type ( Eurfana,Gjllindrical,ﬂenterlasn,atc.}
i) Turning tyPe { Automatic, Yertical,stce)
vii) TPHrending type L Tépping,ﬂie chttiﬁ;etc.}
»iid) Polishingl Honning,Burnishing,etc.
ix) Ulirﬁunéic petsl removal
x) Modern precission & ultra-preciselion metal removal iFype
( Laser beam etc.)
xi) Heta& removal by the hend toole ( Chisling,Filling,Punshing,

Erushing,atc.]

x) Friction t¥pe ( Rubbing with soft getal to cbtain super-

pnlishing}



-

yiiis Reciprocating type [ Planner, Sheper J

{xv)} OGear cutting t¥pe

xy) Electrical metal removal type

zvil Speciml -

The YTPE snd Bize of machine tools greatly sifect the selection

of fig-Tixtures fanture,for inetance the.size.of the bed and

ihe tooling ares will 1imit jig-Zixture dimension.

B, Ratericzl non removel type includes @

- e T -
- - -

3 Apsembling o - -
2 Ipspection

7 Migcellanedus

4, Aspembling *

i, Wwelding type { Resistence, . verhead, Underwater, ete, !
ii. njveting.type.(Fedestal, etc.-)
jii. Stapling, Stiching etc.
ive Joldering, Brazing,
g) Electrical induction

b) Furnace

. Other types

For ascembly operation BONE time faixture may gnickemn the production

rate ,'an riveting moTE than cne at & pingle cperation paturally

e



better thar that of the gingle rivet a2t 2 time.

. p. Inspection:

i} Optical {comparator, etc 3

i1} Fixture indicating elements

a. Mechapicnl [ QGeared indicator,screwed, etc.)

. .

Ppeumatic, Hydraulie ( Indicatore, gages 3

c. Electric, Slectronic, Sonic { Pick-ups,

- o Y - I

.-- - = MWe¥ers, efe. ). - .
L T <

—E=- - -

Tor dimension checking optical instruments may $acilitate auiomatie

inspection say sversizge products will go in ¥a¥y 4, un

dersise prodocts

will go apother way and thoce with exact size will remain there,

%, Miscellaneous eguipment:

i) Painting ( Spraying, Brushing J

iji) Hesat treating ( Elecﬁfiqal-induction, 51t bath )

tii) Plating

ivy) Foundry operations.

' ¢} Peening, etc.

il



iglel o1G FIXTURE DE5IGL CUNSIDZkATIONG

Toere are lot of considerstone tobe pade cviile designing & ﬁig}fixture.

.

PThese vary with types of jig/fixtures, e.g. the desigr steps and

procedures of a millipg fixture should not be similar with that D},

= drilling Jig - Again = jig may serve more thar one purpose. Se poj-

~at of copsideration.will also very from one jig to another Jig.

Vhile desigoing s jig-fizture the following points are to be

- b .

-—

kept in miné 4 .

H -
=

4, The pain frame ol the jig or fixture must be strong enough
ip order to prevent the ceflection to the maximpm extent due to

forge exerted during gutting and/or clamping.

2., It is @ usual practice to build up the frames from simple sectione
uhich mey then-bé'either socreved or HeldedT Combipation ©f both
welding & gcrew‘is = pood practice.Those parts are to be chzaoged

feom . time to time may be fastened withk screws; anéd parts remain

for the life of the jig or fixture may be welded. Complicated Bhapes

may be cast from a gaod grade of cast iron

3, Location of the Job in the Jig is an important point so there

p—

e



nust bE arrangemnent of locsting work &t the exact plece.

y, Fixture chould be so desigeed that the work leading & unlofiding

will be EABTF.

5 ,-2opid =pnd &acy clamplig should be the chorocteristice of ¢

A

Egcajigffixture. -

Cleming de vioge arrangement should be guchk that clamping =nd

prclanning cperations ma¥ emsily done.This sheuld be done

without removing the clznp.

Wheoever pcssible,clamPE chould be supported with springs so that
the tlampe ATE nelé agalost the bolt bead.
¢, Tumper pin, plock or any other opitpuction should be made to

cuwing the woTk only as far ap DeCeBSAIY.

7 k11l clamps supporte E locatore shopld be clearly visible to the

operator and easily accesslble for cleaning, positioning or tighting.

g, I pussible all clamps & supports which need to be adjusted with

. wrench of spanner would be the same slze and shéuld be capable of

being uperated from the frent of the fizture.

g There must be definite place DF places to keep the loonse parts
{ aqjusting tools,buBhingSs etc.) to prevent slip %wag.Thase mzy

pe festened with flexible cord.or chaila.



10, locetion must be unigue and clamplng shoulé oe rigid
44, Smpport pointe ard other parts should be in euch a way %hat it

can seeily be replaced if those break or wesr,

- a7, For the case of jigs, provisions gmust be made for easy chip

removal

1%, Toleraoce of the work wust he in & reasopable limit but not close.

For the closer teolerance, the cost of mepufacturing of the work

- - g - -
-~ L 8 . -
-—

- a= - :1:'-'..—_1“' J_;-;:. ————— B
is h{@her;‘ﬂﬁt‘bhbuiﬁ'ﬁnt be AT eway-=0 tHat interchangitiltity

¢

affeﬂ-tE.

1L, Sefety of eperators must be {taken ipoto cceosiderations.



AIES AhD OBJRCT1VES:

The existing procecure {or the drilling of bholes is inocourbte,
glow ang it is horeover monotonus for the operater and very

zuch narmful to the eye sight of the machine operaters.

Therefore the =il of the present work is te -

-’

1, ineremse profductivity,

2. lower down the cest of preoduction,

. - .
mmm s - -

5 reise accuracy of production{machining),minicise

operstors labour and hie eye &ight fatipgus.



ANALISIE & GROUPING OF TH& JUBS ALONGWITH THE

DPESCRIFT1ON OF EXISTING MaNUFACTURIKG FACILITIES

> 4 ANALYSEIS WD GROUFING CF THE JOB =

Bangladesh Maehine Toole Factory menufactures seven types of

faller barei-—

1, Faller Bar Round nead {second drawing): for Chittagemg Jute

Mapufacturing company Limited ( Fig. = 1 ]

>_ Faller Bar Square head (gecond drewing J: for Platinum Jubilee

Jute Mills Limited { Fig. - 2 Y .

3, Feller Bar Equars hen¢ (eecond drawing) ¢ for Crescent Jute

- 'Mills Limited { Fige 3 ) =

L, Fsller Bar Round head (fipigher drawing) ' for Aleem Jute

Mille ( Fig. - & ) «

5. Faller Bar Squere head {finigher drawing} i for Aleem Jute

uills { Fige - 5 7 «

6. Faller Bar Sgquare heed (first drawing) : for Crescent Jute

¥ills Limited ( Fig. - 6) .



mpe peventh type of Faller bar ia o crunx type, which is

conpletly diesipilar with the previous six. This is made of

%

roundé ber whereas reet Bix are flat “That ie why seventh type

of feller bar igs not included in thic etun¥.

Aroupings of the Feller bars are nede oo the hasip of center

aistance between the two guccessive boles in o grill, since

the reguirenent of jir ﬁe;t'_.igr, is for frilliug hole for imsertion

_of 7ind at uniform distance. - . R e

gPecificaticns of the faller bare of three-grompe are giver in

toble - 1,24 &3 respectively.

TLBLE -~ 14

Elr Sizecof the .Ho:6f !«iu'og Ho of ngn o gH ngn

No fall‘;;-:bar Grill)- Rows Fin'grill| _ inch inch inch

P smxqeras| 6 | 2 | K 0’07 | w
P 21 32Kk :-}g—:% 6 2 |13+1h ;. 0 o7 ™

3 | 32% :-}E :3%:’ 6 2 l1}+11+ ¥ oron | w

h

L]

= I 'H'te ‘cenive dintencs belwesn o Succennive Foles .

" ¥ s the SAiemeler & +he Fholes

)
YAt A the 1m ey madiate dantance hetueen Lwe '5"!‘\“3



TABLE — 2,

FEI ciza of the No nfrHu of | Ho of Han g" ngm
No fallc} bar arill|kows | Pingrill| inch inch Moch
s a1 A3 ~

4 \ 2B Xqp X IT . e 21722 1.71/5 D*07 1%

11 1

5 | 265X T = = 4|2 21420 1/5 0°07 | %
TABLE — %=

g1l size of the Ko .of|Bo of | No of Hgm oy "an ]

e R P :"l'" T -
No| faller har ari1l] Rows | pinkrill “imeh | ineh inch
q

& |35 :-Z— 1-33- L 2 12413 ¥ 0°07 W
A

The grouping has been dope to get maximum freilities Irom minimug
niaber of Jig. In the abecencs of thes groupings,the number of jigs

needed for the -8ix faller-bars would hzve been six,but in asctual

. case it 18 much loweT.

>.2 pESCKIPTION OF THE EA1STING VARIANT.
There i &B arrangement to frcilitate the drillinp operation

jn the existing Jig. The existipg jig ie a plate type one,with




the mrengement of longizudinal and cross movement { Fig. - 73

The eristing Fariant consistsof the following parts:

Drawing

" Inder ?art name Quantizy
1 Buese 1 Hos,

i i Guide plate an

2 Hexaponal BCTRW 2on

b Fexagonal nat £ 1

g EEEnd head porew & "
B = enial L - - -

R - “FRexazonal nut > i

7 Cross £lide screw q n

8 Bush .o

9 Counter shank BCYew am

10 fuide plete L

11 Tray 1 n

12 " Clamping BeTew % "

13 . Jig body - v - 4 n

1% Fin - - _- - - Low

- 15 - Sncke% head sct;w Lo

1% h_.Eexagunal bolt - . z M

17 Plate 1 n

18 Sliding rail oo

19 Hut 2"

20 Grup BeTev ) - 7 N



Di:g;E', Part Kame Quantity
3] - - 0rup pCTeEw Z Nos
Yo CJdaw g 1
% Jit q
PL Firinp plate q
25 Hexagonzl 5CTEW L
- P, Counter shank Berew yon
iy Bush 4 M
26 Yheel 2w
T 29 Hangle - 2 n
30 Longitudinal screw 1 n
3 Key 2 n
32 Hexagonal bolt 2 n
33 lLead .
b2 Socket head mcrew L om
55 Pin L n
% Coolant draip nezzle 4 0n
) -i? " glamping beolt angle 3w

Two channels are welded together { leaving gap in the middle )

Lo furmlthe pase of the jig. Guide plate { Fo- 2 ) isia rectangular
: nar screwed with the Flate { No- 20 ) by hexagonzl screw {(Ho- 3 )

The UPFeT gide &f the.hape i used aa slide way and the lower side

ig fastened %o the bench bY pcrew {.not showe in the figure)



For wmarking operation the jig platel Not¢ s.own in the figure ; ie

fastened to the jig body { No - 17 ) with the hexagonal belt
. ’ A

{ %o - 16 ) , whemn Grilling operation is done the Jig rlate is

tnken out.

OPERATIONAL PROCEDUHE

To describe the uperatinnal_prncedure the index of figure - 7,

and the same figu;gsig_gged, The anb.ig_clagEed in the fixture

- - L] —= 7 - * e -
- L ome WEFT— . e - -, Sl

by three clamping serew(12) .with the suppori

of jig body (13).
The two ends of the job rest on the two clomping bolt =ngle ( 37).

There ie z fixing platel2d) fastoned with ihe Jig body (43} by

two hexagonal BCrew {?5) for pooitioming the job. Plate {2h)

alpo iimits the displacement of the job while reesetted it after

any ipterruption of drilling in ecase of any accident.

Marking jig plate ip fastened by countershank screws {4} to the

jig wody over the jobe . Three jobs are clampéd together so that

1oading and unleading are not frequent.

Marking operatien 45 carried out by using a center orill. After

marking the actual drilling is dope for the whole depth.



Geperally for drilling the jobs are transferred to mnother drill

- machire rather than cigzpsembling the jig plate,ope/two .madhines are
used for marking operstion & when it is ver,these mechindés are re-

—

~mEin idle.which oltimetely leads te higher cost of production.

-In caee of lOLE prezke. of drill bite the troker part mey be removed

_from the job with d1fficulty.In the. case.cf short brezks it cénonot be

T - r

peld.at the top for.taking out & then the jig hes to dezesempbled from

-—— — - a -

— - —

T *-thé jigzabd¥'fnr remuving the broken drill hif.

—

The Iurizcﬁtal movement is done by Langpitudinal screrw (20)

and CroBS glide BCTEW (7}, the screws are rotated bylmeans

of two hand wheel1(28), which are furnished with handles(29).

mhe Tevolving wetien comes from the wheel Totstion,& it is converted
into the 1aﬁgitudina1-mntiﬁ of the tabhls by means of a 6 TPI
ACME thread Ecré?{}ﬂ} apd put{19), This revolving motion iE

supplied te the wheel mannualij.

After the drilling operation the job is unclamped and the finzl .-

pperatien i.e. the pin insertion is done,



5 2.3 DETECTICK OF PROBLEMS AND DIFFICULTIES OF THE EXISTING
s

TARIARTES.

Frow discueBicn with the factery management ,technicel personnels

and machine operstores it was gleer tbat following problems and

aifficulties encountered in Arilling holes using the existing

facilitiesa:

1, Ho of piné:‘It ig founé that in a cingle Faller bar there-afe .-

100 Kos to 164 Nos of pins. In the first dfawing 100 Hos of pine
in the second drawing 16> Ros of pine &nd for the Finpisher
arawing there are 164 Nos of pine in & Faller Bar. Sc¢ each and
gvery Taller bar reguires the corresponding numbers of holss to be
drilled. This varitiom in hole number cauges problem ip setting

'-nﬁique-technique for the aperatiaﬁ:

2, Hole size and depth: The hole o be drilled is very marrowék in

the order of 0-07inch.Moreover it has to be drilled toa depthof 3/L

jnch.Gverhasnging lepgth of the drill-bit ia approximately 2inches.

5. Drill bit snd size: Since hele sizc is 0:07 incb naturslly

shapk dia mfid body 2ia. of the drillbit 1s.less than thie ;.

a

¥



mhat is why the ratic baiwesn the length and the dizmeter is too
hiek {29:1) and_Fxceeds its critical valuelﬂﬁe to its plenderness
adrill breaks frequently »Moreover it id ap inaccemsible Tegion &nr the
coolipt,as a resull of this heat Temoval from thié c;tting zome 16

very slow kscaueee the temperatnre Tiss.hAs &such toolldriil-bBit)

wlunts rapidly and cutting forece increases dos th the bLlrwstnese

(increased friction) of the tool.

4, With-drawal of broken pite.from the job & the jig.. : Eimece the

hole i5 DArrow snd deep,if arill breake it cappot.-be removed guickly

w2 e, o T -

EVILE S et

and easily.Sometimes the job and the Jig are to be removed frog the ==
fixture ,which ie ajfficult due to the additlonal cperations of
clnmping,unclamping.Tht resetting of the job ie 4 difficult locating

problem.

5, Chip renoval i Since the hole is narrow,deep and the flute
gpace ingide the drill ,'me:nt for the chip remomal is exiremely
small , it ie very_ouch difficult for chip te comeput freely.
Algo chip can easily get stuck in _the midway ultimately causzimg

nreakage of the tool(drill-bit). =~

6, Indexing ° For ipdexing existinog arrangement is Bcrew-thread.
There iS5 B0 peasuring or contrelling device to locate exact
position of the bols Lo be drilled on the faller bar for the

asxt operation.



1

w, Tee marking eperzticn 3 In the existing variant "Marking"

;s Bbne by @ centre arill using jig plate in one speration and

R . . . Lo
the metwzl 4drilling in & different cpewaiioh, which vltimately
ipcreaEes productacn time ©v. ¢ congiderable anount, if not

sontled. -

g, qperatgr‘s eye fatigue : Qperztor has to crill at the rvreoper

point previuualy rarked octherwise inaccuracy CORIEs and re=dizl

fpree acting on tha Arill tip tends o0 tend the arill from its
axis Tesulticg ip force vibrataion apnd ultimate.kreakage of the

drill . Moreover the marked peoints are ED gmall in dimension

"

that 1t iB extremely difficult Kor the operztor to continue . Zor

nours together to carry out d3rilling operation,looking these pointe

sccnrately.

.9, Dpuble clamping : Each and every work is clampéd twice, once

for marking et +he surface by using & marking jig and second

time foT arilling holes.So the indexing problem comes for the

cegond timE.

10, Costs * Phe tobal expenditure . vises_up due to the abscence

of proper matching methods in the exigting wvariant. Cost wises
- ¥

- ' r



due @ ipcreaged oecLlinue bour, lebeur hour,power consumption etc
-

»

17, Eigscheduling : No body can s8y exactly when the Arill will brekek

Lo ﬁmse'acc1uent.1t Leun been found thet ip drilling a mingle

fzlier bar five drill bit hai been roker . L1though thie is an

+ affecte the production time,as a result of which

U GO svent 1

dellivery 1ip delayed anc naturally geedwill is arfected.

12, Rigidity * Drill breaks

1
1ow Tigidity of +he jig.bongitudinal or cross movement of fixture

during arilling gperation due ti the fact that the tzble ie net

pnsitioned positively quring the drillimg operation causes the

arjll pit to preak freguentl¥e

¥rom the abeve considerations the follcwing conclusion czn he drawn
rY

511 breakage 15 2 major problem .If pos=aible it should be

- sipee 4T
o T ctopyed if pot freguency of drill-bit breaking shonld be winimired
" 4o & reasoneble extent.,

%

The production delay ie 2 major -economical problem .

peeds & golution.

The techpical problem ig indexing so an indexing facility should

frequently, The cﬁﬁggééi%thisnmtx Yo 7T



be ndded th facilititate easy ipdexine.

The operaters face eye fatipue and that is why they get tir;d

’

rapi&lghﬁnd the production hampered. This s¢hould betaken into

L

considefation in the new varient.

Cost of production should be lowermé ond scheduling should be
improved so as to raise profit +ates and productivity ef the

,—Epe_rs_f's—icn:f_: i :ru S g s
The rigidity of the jig may cause imaccuracy,tool brezkage

that 15 whY¥ rigidity of the Jjig chould be raised,



EEDBAELE SOLUTION OF THE FROBLEMS

3, PHILOSOFREY OF MODIFICATION

Mpdarn manufacturers ore .congeions about the cost of productions

zopetimes the technical appraisal for the mannfacturing mey stand

with less priority.Feor the production of special parte,cozt

congtralints are Bf cecondary importance vherezs itp need ii'mihﬁfggfhring=:

ig the first coming element.

Tor an sdaptive desigp change is mizmor Wwhich capnot give the .
solution for- our problem and for new design as it is the complete
new creatioun we have tp move Ltowards a- development Acpign, where

ap appriciable medificaton is ancountered,stepuise,with changing

khé parte we want to have the optimum utllity which is Tl

designers motida

To have the maximum wtility from the minor change of the exigting
facilities,the paits mzy be replaced for new one but the Ffixture -

will remain there.

In the drilling operztion the drilling is not conly the problem
put Arilliug ino positou is aleo 2 problem . Here a number of holes

are to be drilled with almést 2 needlé like drill.



The protieme lie.therein arei-

!
1

Tool breaks frequently in this particular case due to eXceBsiIvE
L]
cutting fcroe,eTEeaniye-heat;low rigidity.epd differentinl cutiing

force mainlys

Tool breakage Canh ha ninipized if the influence of the above

mentﬁane& factors are jpdividualy reduced to the rezsonable

extent.

Pp minipize excessive cutting force entting fiuid of a pood grade .
- - - = I, e =T

is to be used.Morecver the arill bits are to be sharpeneg after

s certaip number of operaticns ,which should be found out

experimentallys

Po minjiwize excessive heat,coclant of a good grade may be used .

fhis heat is ceused b¥ the frictiop during cutting.If heat can be

carried avay from this cutting zone to aay otar place,the rise

ol tepperature DAY be minimized.But the best practice is to lower

the heat generation due to friction.

Rigidity of the drill bit ie low since the lepgth to diamefer ratio
is higher than,its_critical-value.ﬂue to the job limitation,the dia
or length of drill cannot be changed & thergfore drill breaking cannot

be prevented hy ¢hanging th: ratio. If it ie yossible to raies the

toughness of the drill materia;,then the tool-beeckage may be lTowered.



The differential cutting Jorce is develoyped due to 2 number
of causes -

W
1) Positioning at offcentre while &rilling the hole :siter the

completion of marking pperatlich .
;i} Free movement nf the table while drilling the bhole.

{ii) Heteregeneouns ETAln structure in the job meterial,

iy) Differentful hardening by heat treatment.

Heterggeneous grains 1o the-guhuma;;}iﬁxfiaxa Daﬁfiﬂk‘ﬂiiiiculty

shich i peyond the Bcope of the present work and that is why

&t fesrential heat-treatment ia not included in this discussion.

Altwough this ﬁhennménon is not very common in the jﬁﬁ paterisl
- and it= influence om the toni breakage ip also negligible,hence

tha pgint Ajfferential hegt-trentment f.e. batercgenity in the

grains may be negleéf;d.

e Tt is pocsoible ko minimize the of feentere..popitioning,df the drill

pit during drilling aiter the markieg operation has he;u carrird

e out,if the operation of the Adrilling and marking is possihle at a .
tipe.The Iree movement of the table along with the fizxture mey

causes fatigue failure of the drill bit.Naturally thie should be

uvoided by preventing the movement of the table during drilling.

¥

[



e 3F3emealq TODY po=

zotionposd To 3wUn ayy SSOUSHTIUT FTTeTimessqns 3T pum-Suixapldt ST- -

o 2maTqold sn3 O3 WOTANTAA aqL

FordueTs STANOE iuanﬂtqe; aka 2ISRIOM'F

Tq TIER FI

rgEaqTTIAR 213 ATuo Jutacmax £9 peantd I @q wed 3T IH@8Iq 3
smapaoId 393} Jo woT3nlos sUY 9aTd UBD 11'worgesado Hutand pTATI 30Q

aigeo=Tdac Arpses 3T U2Tum Pasn 9t yeng Il & Freoecnpad az12 TLIM

maTqedd,}Tq TITLP UsA0Iq, F° tvicmaz‘pasnpa; gt odwyesaq TTHIP T

wa a9y 303198 0} AIessS308d 24 pLLA

*naTTTab 33 @3 #[ef 3yy Io gotTjIzod 108

ToT3EWTISs 245 ou 3y} o08'9Tyl YITA PALPE 34 rem A1TT1IoBI JuTeapIT Iy

syFo-1na 3G TTTA STIXIPUT aTaqnep 2132

JO @aT3T00T35TP L£fiusnbagvos DepToa® 3 O20 JoTq{Ins aqy tEaTTTTLR ¥10H
Juyany 317G TTILP aui spInd ATSROTNET}AGD PLROA {OTHM 2390 at 318 % 3T

=drrTyIew jneopiTa aoriesade STIUIS = Ul LTISR @F ST maTgoad S ACOH T

-

~atgel 343 19 sutmentvad

yoe¥xs pue FLnikiy 8yl (o £1TpIdTa 8y} SUTERSIAUL Lo staigwod st STHL

¢

.



%; 3.2 DELCRIPTICH OF THz WODIFILD WAEIANTS

To evold marking a jig buseh is propoeed feor 211 the ne=w variantse
("
to puide the toolThe jig bush sheulc sgtiefy the following

‘reguirements: . _ )
i) continumous guidance of the tool,
i3 peplacibility,

{ii) reusability,

ijv) low cost,

vy - ho accumuletiep of chap & provision for eoolant Tlaw,

vi) higr rigicity.

The Jig bush ié placed on & stand which is 7ixsi an machine baee i.e.
with the bench.The stand is welded with the bench so that rigldity
ipcreases.From fig it is clesr that thern ip & place on the jig body
to s=t the Jig push{ fig-7}.4 key is thers to lncrease the rigidity
of the jig bush w%th the jig bush holder.Jig body is rigid when it
'is Taaéened with thé-ﬂtand by means of the key.When the hush requires

- replacement oF machiping it @may easily be taken out by withdrawing

the keY.

For indexing,existing ceriants has 2 serew of 6 TP ACHE thread,it
only converts revolving motion te the lipsar motion,.To measure the

distance some auxiliary parts arz fo be added.

- . J'IL



Tis FEET YALEART

A sopex baving piten "=

B ig qntroduced in tkie variant- at ﬁhbaplacé-nf

previpas one,WheTe wa"is the center:distsnce between the two adjacent

holes 18 & L“rill.Th:rcf

ore woch ant every rototion cf thr BCTew

ouln pive & lineat displacemert aguivalent to LY LU

Tp measerE ONE revolutl

ao tpat 1t cun [1VE &0

Gperaiiﬁnal feature

on cxactly # point is set on the wheel{fig-7}

indication o1 one revolution{starting & endingl.

e [
-- e

-

- . BN P

i

fach revoluilon of the wheel pives. a linear distence ng" of the table.

mhe rotstlion 18 control
spring - ctunted.There i
2t the left side.This p
of the wheel 18 complel
1ock B 'O rotate the wh

previous indexing 18 th

mpie facilitates easy 1

3ince clemping LCCeEEnT

1sd to = sSingle revolution by « pin which is
e an ingexing point on the vheeli28,fig-%)
ip locks auwtomatically when one revolution

ad It reqvi?cs enly g few force to overcome the

sel for next retotion.The end goant of the .

e storting .oimt of ihe next 1ndexing.

neexXing.

jes ar: not chenged 1D the new variant the

clampiog and anclamping ie same a8 in the existing onw.

-

o

“
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PEE SEG@RD VARTANT

. S )
1p the TFirst variant® each snd every ravalution gives & line;r

movemes: sguivelent-to the threza% piteh : .

cepter fistance between two adjacent holes in a grill
the gisgtance botween the sBuccessive grill m=zy be an integer multiple
of ma" or a frection multipie of "e".If it is fraction multiple of

ngt the it i5 difficult to use the jig described in variant-1,since it
only cmtrols the movement of the wheel by one i‘enulntinn,l"or an
iptEEFE_”il];_tiit?ﬂE}e:‘%#i the EhFﬂl_rEﬁ_‘b:uJ:d'tre rDta_ate::‘. more thar once,

and the number of rataticn required is upte ¢ {pine) for the given

faller DETE.

Te eliminate this,second variant is designed -Here four pairs of
gears &re pdded to give the linear movement egual te the distance
between the grille by one apd only one revolution.For making this

versatile instead of & BCTew three sorews are used,This three

ccrew will give -three sets of indexing 7 e

The mecheniem demigned in first variant has been uged in the necapd

yariant for measuriog the exact revolution of the wheel,In thie variant

a 1little largeT wheel ies added to get more mechznical aﬂfantage(ﬁgﬂmj

From the three pairs of gears,one pair ise useds for inderming the
revolving motiop and the rect two-paire of gears are used to index

the jntermediate distapce_between the two successive grilis . . o7
1



Iy

I R Bl

(ene pair of gears Bre uged for one -group of faller bar)

iccording to the nusaﬁhi; ope revolution of the wheel ia of t?e
serew displece the teble jopgitudioelly by “e" dietance since the
piteh of the screw ie "a",80 for "d" distance the wheel should
rotated by an amount'"&?a"- -
¥here #a" im the center distance bekwoen two succeasive pins in B
grill and alpo the pibeh-ol -the. saTeN, nd" iz the intermcdicke
distance betweel the two suscesEiTe grilla.

Dpurltinnal featurs

In ybis veriant there is prévision for new screw,i pair of gear -
ie_ uped to ohtaim the lipesar movemant equivalent to the intermediate

distance betweeln two succeBEive grills es mentioned earlier.

Wpile center distance betwsen two pinz in a grill ie to be Ilndexed
the procedurs 45 mipilar to the firat variant,But the motion should

go through acmé gearipnghile ipdexing the intermediate distance between

the two gri}ls"d“-the-motinn #ill be trensferred to the serew througph

a Eear ¢rain(Fig=10} so that anly one revolution of the wheel will he

sufficient to provide the displacecent of table 'equale to "d".

The geaTs BI® cbapged to indax the intermediate distance hy meane
ef a lever,and after completion of the one revolntion the lever

ig again turned to its original pesitlem gg. mpke rendy the

asaenhly for jndexing center distance.Betualy this lever change ‘r;
does not require any time beczuse this changing.can be .complpted

]
-



- o dimrm———

durizng drilliog & hole.

Tpere if an extra pin io cne of the two rows of & grill,andkit is

jdentical for all the faller bare,sc the intermediate distance i=

1ower by an amcupt "a".Thet is why the intermediate distance ¢f th- !

-is row Treguires ome exira revolution of the wheel,keeping lever

&zt the normal peesition efter the one revalution of the wheel.Ther-

—fore the table movee &n odditieonal emourt of "a" with the previo-

-uBE iptermediate ﬁistance.

- SN I =-

Tc engage the Eears the lever "C" should turm te the -riE:ht ba- fh;

napdle "Do",s0 that gear MG4" should mesh with "G ".Due to the
gearing effedt the linear movement incresse to the distance equal

to the distance between two successive grillsa.



: THiRD VARIANT

3
m
Lt

In the second variant one &crew thread set would give conly a-2ingle
typg.oflﬂdtxﬁng i.6. for indexing d;ff&raut hﬂle_hiutannesianrawa
with difierent Eitcﬁea are reguired.it Ig & cumbersome joh to. change
the SCTreEvwE fregquently for drilling d1fferent types of failer bEArs,

Te avoid this Arrangesent shonld be made-to get & number of indexing
using only oDk screw,That is why a gear box ie added to obtain the

dif ferent sets of indexin parameters by changing the gears only.

e

—_ - - a L
PRE LN — T " —_—

- - - - ™

3ix geare are £t oo threé chafts,tws pears for indéxing;fﬁeﬁhénter
distarnce between the twe snccessive pins in 2 érill,cthcr twoy E&LITS
for indexing ths irtermedazte distance brtween the Erills and twe
gears ars used 10T reversing the direction cf revolving motion.

A collar 15 used to keep the gears in position,a lever arrangement

i5 added there for changing the gears peoositilon.

Gears of "B" Fjare uscd for the gear box and a2 scTew of 1 thread

per ipch has been used.

The ipdexing ratics are_1:2,1:4,1:5,}:2,5:4,tn get corresponding

distances of ¥inck, ", % inch. . 1/% ipeh , 1k inches, 1% inches.

g0 nucbers of t@ethare required to satlsfy the above ratios(from

the L.G.H. of the above ratios}

For % inch distance the gear sei is to be used 10,60
" % n n 1 n " noonon ] 18,?2
n 1;5 " n -=1 ] n nonon " .15’.?5'

i



For 3/2 inch distance the gear set is to be used | ch,36

" 5}“* " W " wooon ERN | I | [ 50, 40

Opuratinnal-fenture -

The clemping apnd unclamping precedure for the job are same aE in-
+ha variants described mbove.ln this variant(Fig—1%} the gear at
the position ”GE" nesds no change,it is used fer revereing the
revolving moticon.By changing "Eq".”ﬁa”. "Gﬁ”,nnd "Gh" only
different center and intermediste distances oan he indexs=d.

_— - - s - - -7 N Y
-..._;_" _’_ L i, _ - - _

Wher "G1" and "GE“ gears are in mesh the center distance between
the two pins in a grili cap be indexed by only one revolution
of the wheel "CH. The meshing of gears may be changed by the

lever "1".

For different center apd . intermediateldisbhnces the gear cetting

popitions will he =5 mentioned .in the teble-b éiv&n ip the -

-

next pagts - T R

For the holes cf_sednnd row of the falier bar the intermediate
- distance is higher by one center diptance as mentioned earlier.
2n 1t nesds BN additional movementi of pne center distaoce ithan

that of the first row.1t is to be dope in the same way as the

second yariznt.



TARLE = L
POSITION OF THE GEARS INDEXED |
' | PLRAMDTER

Gq ) GE G-:] Gh |
g 18 - 7e X i . )
g X I 50 Lo g _

X

% 15 75 1 N
E .
T X X 54 36 o,
. 30 6D ) X »,

S BE - O

1 ars the center distance of tbe faller bars of Group-ah,
ayaty &%
Grogp- B, Group- ¢ respectively.
.11 . 52& 53 ape the intermediate distance betweaen the two grills for
the Group- h,Group-B & Group-C respectively.
1

-
The gear fet at_the position C'Emaj be used for the future modification,



THE FOURTH VARIANT

Amgembly drawing of the fourth .yeriaptialonpgwith_ parte:listcie given

%

in Fig-ﬂz.Detail drawinge of the parts are given in the Fig-12ZA,2 g U

The procedure of clesping and unclamping is camilsr to

the varients

sjegeribed esvlier.Befare indexing;the_pin "K' is to be st into..aprrespe

pding hole.of the pin-holder"?".ﬂhile drilling 8%t row of holeps the Fiwﬁr

comes in coptact with the 3st mide of the wheelILAfter completion of dedlliop

one row of holes pinNy is reeleased to come. in contact

with th& cther sids

of the wheel & at the same fome pif,f ie taken out of cootact.

- e i
The wheel "L is to be protated mannualy by meaons of handle TDy"
Figure-i2.The copical grooves on the bothreides of the wheel =are

the ipdexlDg points.The pin "NV locks the wheal ML" by the spring

force of the_spring ."OV.After completion nf.drilling a bole the

wheel "L" requires a 1ittle force to overcome the spring force onu

the pin "R" fer unlocking.

fbe wheel_"L"“iEﬂtu be_rotated for drilting the-next -hole.Thbe revolyiog —
motion is trgnsferred to_the pearstrain by means of a shaft "H,".The
gears transfer the revnl%&ng motion to & pinion "Gg" which transfers
the motion t; a rack "a",The rack converts the revolving motion inte

lipear metion for the table. .

The wheel antomaticaly controls the distance to be covered.fis in the

gecond and third variants it does not need ao extra work for indexing




] a L3 —_ Ll o §
Lthe internediate gap betweer tne two grills of pinc,

Anticlnckwisa:rntatinn pf the whesl coTrrespond

to motiou

i 4 ar S e LTS
right,ant thib povement ic receesary Lor 4

rotlipg the heolep ol Jirst .

rov.Clockwice rotueti

- ) ) e
ihe leit and this movement mf the table is reguirer?
L

the holi#s oI ceconé row and =t this cepdition thers

oi tafle

for driliing

is no necd of mitre

rotation of the wheel.The pic AR will select the index point lor the

distance Teguired.

h

e
-— - a -

' e P S,
Gperationul features~af ke ¥%h varidnt .. - ;

Tpdexing mechanism uced in this veriant is diiferent from

three wvuriants.lt is mainly ecu:p

.the previous

rack and a pinion.One new

ijr ol gears is reguired for thie mechanism.Drill bush used.dn this
pal

agsepbly is samg AS in the earlier wariants.

The wheel 1& the epecislity of this variants.There are many indexing

. d ive the indigetion of center distance
points on the wheel The cepoints g k &

Yetween the two rins in & grill @r intermediate distance between
ne . L

two grill as per requirement.The wheel is made of ¥/E plata, the

index holes are machined with a ecenter drill to impéris reguiredes

conical shape.

The gap between Two holes on the wheel ar= calculated as follows:-

or o the.whes?'Licansce.the movcwent of -table. toverds

L



For indexiz

the rTack aT®

Fig-12 is in the mesh

aﬁdé.iher

has to he transpitted

g the distance between two successive holeg"a',the table &

to be displaced by th

Trapsmission ratio between gear Gg

followgi=

&

& BROE distance.ﬂin&e the piEinn Gg
with the rack,it has to be rotated by an amount
e Dé i the pitck gdiameter of the pinicn.Thie rotstional metion

from hand wheel,through shafi-E,gears Gg,%g & Gp

pinion Gg may be caloulated as

4
{ = %I% , where, II.?— is the pitch dismeter of the gear Gy

So, COTIeE

| 2R
ng = ——
8 g1

[
-—

®_ fo x
Ti= gD

5

Dg
ba-

ponding teo "/ wBrotation

From fig-12A it can be seen that,

DEZE
"
o
DEI'—.‘E'
aIE

S0, 0g=
OB T T LS

Einca-guar GE and band wheel 1, gapt rigidly on shaft B, Bo the rotation

e

101

of the hand’ wheel alsc be equel io

pssuming tha

Ti,gn the hand wheel L,

will ba § -

a

Da inces
30 1 -

is the pitch diameter of the " gearly

j& the pitch diameter of the gear Gg,

the Piniun-GEE?ﬂf GE will have

" np
Hi = ——hﬁf— revolutione
? DE ) HD‘PE

2 cm— , revolutions.

“af1ﬂﬁ”.

t the ipdeTing holes ATe

the circular di

machined on 2 cirgle of diameter

gtance batween two adjacent holes



- and operatiosgl point of view,

COMPARATIVE STUDY OF TEE EXISTING & MODTFIED VARTANTS

L .1 ECONOMICAL MHALYSIS

The project covered only the design of a jig but not the panufacturicg
of the same,that is wky it is not possible to analyse it suzntitativiy
rzther than qualitntivly.ﬁnly a zough estimation is done to

evaluate the proposet jig from the peint of cost,mrouefaciuring

c

Kedification starts from the iig bushing ipntroduction.This jig bushing
reduces probvlems bub only a few problems got solutionz,.The medificziing
coptinues further at different stapes which gives different return

and these are hnught'in'discussiﬂn as followus

Phe First yarianti-—

If only an fdentical group of faller bar is to be produced om =

. particular arill machbine then it 1.5 very good ,probably the unique

gaﬁtion ie this,but the intermediate distance should be multiple

ro.
-

of the center distance beiweern two holes "a™.

In this variants it only requires the following details:

(s) Jig buching assembly
{p) Pin
{c) Pin holder ‘

{4) Spring ) : *



Zn +he cost of mecificeti-n s very low and orobably n-zZlipible.

Tor a prriivular type of faller bar
33} peduces drill breaking cost
231 wegduzes 14lc time <ue to the abscence of
a} double clampine -
b} doutle inaoxing
¢} markiog
iii) reduces dr}ll brealing cost,en reroval of breken driil bit's
cost ALs0 relntet.

P

copseguently all the procleme vere fentified befors, aré slmost” pdlyed- .

TIkE m~7E3 POl THE ZX1STILG V: RIAKT

Marking -+

T} {lamping & unclamping time ‘- ¢ 28% cec/kole
'II) Indexing time for cenfer distance - L 00 r
TII} Indexing time for intermediate distance :- 1" 01 t
IV) Tiwe IEQHi;Ed for machining te g;gg n
s2+ Time recuired for machine chanpe : s- 0 ske m

Actual ériliing:-

1} Clamping & unclampireg - DT2EB3 0w
17) Indexing time for center distance 1o 4700 i .
11I) Indexing time for intermediate dimtance :- 1701 i
TY) Time required for machining . 8*op m :
‘.-
Total 21%128 v
“a.
— '



Cogt imvolwed ip the eper-iicn

gperater's cost = = Tk 10/hr

lachire cost = Tk 18/hr

hdrinistrative exyenses b other prerhesds Tr 56/ hr
Total T

i.e. Tk 0 00333/see

B4 /hr

Aproximate time rate Far the mogiiied wvariani of first type:-

1) Clamping & unclapping time
S & Tndexing time ior -center tistance

TII) Indexing time for %he irtermediante diste

Time required for =machining{whole depth)

k-
—

Total

Due to the podificaticn the time saved is

=

n

iy

-~ 0 283gec,/ hole
- B0 sec/hol:

- 0 98 sez/nole

i~ 9700 sec/hole

{21--128 __13'?6§} = ?'365 EE!:;hﬂlﬁ

n

Equivalent cest saving 1n Tk

T 0-+718/hole.

11

=

Cost inwvclwved ip moafificaiioni-

15" 76%zec/hole

TkO*0235%/hele X 7°3658ec/hole

_ Jig bush,holdier & =ssembly = .Tk 200{:__
Welding cost = Tk L0/-
Pin,Fin hnléér B spring = Tk a0/ -

Total Tk 300/~

For the sack of Tk 300/- the machining ime reduced by an amount

7*3f55ec/hole 50 the spst savime per hole is 071718 T/ hole.



Therefere the mamber of hele r¢ uired te retover the cust

= DREINC/TkO" 1718per hole = 746 2 = 1947nos=s. -

&
- The modified variant of first type will etart earning profit after

d=-11ing 17?47n0&. of hole The recommended walue of driiled holes i=-
a day is 1500nos.Cemsidering thet working dsys ir a year are 300,
+he recommended value of drilled hecle in e year is 1500K200= h5110k

wus, on & particular machine,

ifter the provision peried ~f 1747 nos of hele thke machipe will

gapm nn. Al0SEiTHEL Pi"ﬂfif‘ﬁiﬁxwffa'ﬁ?ﬂ'&-} ‘= Tk 77.%10/yr. .

The demerits of the first wvariant

14, It may arill omly single type of faller har.,
2. The intermediate distance btetween twe puccessive grille should

pe multiple of the center distance between two.successive pin,

Due to thage shortcemings the veriant demignéd is ubable to serve pll

the purpesetb.

The peceond variant

‘7o eliminaté the shortcominga of -the first variemt in the secerd varisnt &

setief thres -serews .dintreduced o that a1} the three groups of faller:: =z

bpr majr'h;f-drillea for ineertion of the pime.

:‘_'1 &Y I e



Cest invelved in modificatien:i-

Jig bush assepbly - = Tk 00/ -
éears (8 nos.! = Th 1L5D/- h
- Shahkte {(2nes.) ; Tk <D0/ -
Key iﬁnmsz - = T 50,7
Screw{Znes’} = Tk 1?50f-
Wheel(1 nes.) = Tk B0/
Pin,pin hﬁlder,epr;ng = Tk 60/ -
Lewer érrangement = T TR0 -
LrRerlar T - - - = Tk 100/-
Cthers = Tk E0/ =
CTotal = Thk: 3070/-

Feor the wvaluc aadition the edditional advantage

all the three groups ©ay te dtilled.

Aprexapate time rztes for the given varianti-

Tipme

Time

Time.

Time

Time

Time required

for tlamping & unclawping -~ ]

for -igtexing center cistance

for ipndexing intermediste distcorces
ot

for érillinz ef the hole

for chencing screw for different cet

may got is thst

0"28% gec/hole

- 35 sec/hole

0*083 ec/hele

i~ 900  sec/hele

1= Deoh sec/hole

Tetal

127EB0E  msec/hole

in the ewisting variant = 21+*128 gec/hola.



Tige saved dueto, propossd modificmtion

24178 = 43%3-Bob = T D22 pec/hole

"

“herefors equivalent ceet Eavinp ?.30sec/hole X 0023731k /Bec

n

[

0=1705 Tk/hole

0-97% Tk/nols ~-
' r ' w
Se, she number of hsles to be drilled =z ~ecover ihe investmernt

. i = 3070%k / ©-171 Tk per hole.
- 1995%-21 heles
: " sr17054  holes

- > ~, 18000 holes

Kuzber of working days reguired to aridl 48,000 hole = 180GC/4500

12 55}754

After the provieich paeried the asserbly will save

h5x1oh X 0"171 =

1l

76950 Tk/yr.

Bemerifs of this variant:-

Frequent SCTEW chaaging 1is & cumberzOme, 1ob,

‘Mhe third variant

Ip thic varisnt rather than chanping the Screws:a gRAT gat or sets ars

changed &© reduce the jdle time .becanse changlng vl sereY requires

more time and efferts than that of a gezr.set B-that is 'why & gear set

is introsuced here. \



Ip +=%s arrungement iplleviti :-=**ts arg to o= .coded with Thne exictiing
varizzt.
) \

Cogt izvelved 3n modificationi-

Qear 1M nes = Ty  2500/-
Hew - £ nes = Tk ey
Shaft 2 npos = Tk 100/- "

Wheel 1 ne = T f0,/ -
Jig arrangement = Tu 200, -
¥in srrancensnt = Tk B0/ =

- O R L R

CollRrs £ DnosB =" Tk 00 - - -
Cithere = Tk 15@{-
Total Tk ZL50/-

Apreximate time rates for the meodified variant-3.

Time reguired Ior clagping -& unclasping = 3°5 sec/hole
" r . 0 ipdexing center hrle = Q082 " -
b " ¥ lever thanging = GeQ03 "

n t v ipdexinp intermediate distance = Qo3 M
n l N Drilling of the hole(whele depth) = gegp M
b " ' chenging Eear settinglence a aay) = ©&7015 "

’ Total _ qpeg8L ©

mige saved for the ccei of Tk 3450/-.

(21-128 - 127884} secs/hele= §+2Lh pecs/hole,
’



.. ™ saved fer ihe time savinge

G obbhsed X0 02333k, BeC 071523325 Tk/hole

0"192 Tk /hole, %

Ho of-hele ¥€@ be criiled to recever ithe investment
=tE3450/- L 0 192Tk/hole
= 17968%5 holes

18000 holes

Time required to machine these holes { 18000/1500)= 12

12 days.

- ﬂfyiez.laﬁﬁ?ryfhé days the new desencly will s;ve[TkG‘192;hclexh5x104halafyr}

= BE6400 Tk/yr at a rate of Tk D:192fh01e.

Thke rpurth veriant

Ip this variznt the number of parte are grestly reduced slso the
ev=nts of operatien.Te convert the revolving wmetien into the linear
motion the mechaniem used is rack & piniunt'ﬂeraftha need of lever
and ;earchaqgin;a ': are avqiﬂédeﬁo_the qhance of errers are

greatly reduced.

Approximate cest invelved in modificatien:-

Wheel 1 o 1 mnes = Tk_?Ggf_
Gear b nee = Tk 70OO/-
Rack 1 ne = Tk 500/«
Jig arrangsment = Tk 300/-
Tetal - TK2000/-~

— 1



B.I. = Tk z000/-
Pin arrangement T = Tk 160,/-
Shaft 3 ned = Tk EEGé-i
key 2  nbE = Tk 20/
Otherse = Tk 100/~
Tetal - = Tk 2530/-

Lpproximate time rate fer the veriant-ba

~fime veguired “ox clamping E unclasping = 0+283 sec/hole
T % "  iIndexing venter hele = 1L "
n u n n Intermeciate distence= 0020 "
T " " m drilling holee = S:00 "
" tt " chan;ing rin set = 0O Ch "
Tetal = 11=153 "

Time saved =(21°128 - 11+1433% sec/hele = 97955 sec/hele
T anved _ Tk 0*02333/mec. ¥ 9-98Bsec/hele = 0723795 Tk/hele

e 0233 Tk/hele.

Therefore the number of hales requircd te be drilled te get back

the ingurred expenses = Tk 2530 + 0+2%% Tk/hala =

10858369 pos.
10,859 nes.

after (10059hale {'ﬂﬁﬂﬂhulesfdag} = 9*2 warking days will save Tk

b

Tk 40k,B50/yr(0°233Tk/hele X 45X10 helee/yr) at the rate of

Tk O+ 233 /hele. '



1o the above czlculation the ccst involved due to the breakage

of arill bdits i not taken Bnto censiderztion,Bc the actual Tats

of profit may be higher. %

The imporizot paints of coneideraiior of the modified varienks
are gpiven below im the teble - 5 for comparison,

TAELE « %
Prepent| First-Yf Becopd | Third | Toynth -
FTeature L R = [ o - B ool L,
variant‘ veriantf variant! variant] variant
Cost incurrsd auring 0 300 Z,070 7, LED 2,550
modification{Tk)

Average time saved with

respect to the exisking

0 7+365 1 7e322 | 8 244 | 97985

profit(Ek)

variant(secﬁhole}

Areak even pointlnpsot .0 .site1,747 118,000 Y 18,0001 10,858
1 : Holes)

Ipcreaes in the yearly - [ -0 77,310 176,950 * 1 86,4001 104,850




il

E;h_z TECHENICAL EVALUATIOR OF THz MOLIFIED VARTANTE

Operation
i ——_——

Fror the operational point of-view the best index jig is the Fourth

variant.Itg advantages over the other veriante ere os follows: -

1. In.tbis variant,to set for apother group of fsller bars
it only reguires ito chaoge a few parte,which will require
a very short time.

2e In this variant,thére is no chance of mistake becrnse -Jig

-

- -1tsei$?51ves e, Elgnﬁl-nf f;nlshlné i€ wheel doee not
rotate wkile it reaches at the fipal point of indexing.
3, There iz 1o need of skilled labourer,a pey WEN C8O epeily

operate this jig-.

4, Provieion for drilling pew gragps of faller hare.

The cisadvantagee are!

1. Major change in the paris.

>, Agguracy mainly dependﬁ;ﬂn-fﬁe:ancﬁracg of dagation of the

wheel holes. - ) . - . .

Gonﬁidering-its wide range offusefulnéss,ihis:index jig ‘may safélg

be mamed gs upiversal jig. t'* o

From the operatiocnal point of view the second or third variant oa¥y

be placed just after the fourth variamt.



TALBLE-D

. = -
Bl e Bl B
1 - .
1 r Rumber of revolutien required o one ane
ipdex the center holes. .
o = —
P2 The numher of rotatien required tol.——.cDe one
jndex the intermesdiate distance ’
-tB —Furce:reguirad to rotate the whee% low low
4 | Mechanisw used to change the setti! changiog of changing of
ng from the center hole indexing a gear set by = gear set by
to the intarmediate dietance B lever A levwer,
+ 15 Efforts required te change the {It is required,Jt is required
setting for different variant to change 8 .~ [to change Lwe
o =crew which imjpair of gears
_ a cumbersum which can be
1 i i job . .| easilp done
From the table it is cleer that the seconé varient muet leave the

second- positicr

The

the

only positionm repains: there is the fou

for the third varisnot.

rth positiop and it is for

first variant,the reasons aIe as follows: T -



1. Bipce tbe screw used is of 6ls
travelled by the table ia 1/6

‘. wheel ‘i eurthorooTev.

2. For the pame rezgon the interm

ixtthread/inch & hence the distance
imeh for one revolution af the
- W

edizte gdistsrnce betw=en the two

succeseive grills must be & multiple of the 1/6 inch.

Practically there is no existence

4

of such kind of faliler bar which

requires an sndexing af center distance of 4/6 . inch,



;% MANUFACTURIBILITY OF THE VARLANT(MODIFIED}

-To-mapufacture ~the rirst varisnt the partes required are ’

a) Pin

v) pin holder

;) BPTibE-
For the second variant the following parte are neceesary’t
a2) gears b nos.
b) shabt ? nos.
¢) ¥eys & spring”

) s few Bupperts

etc.

Noturally Firat variant .is hetter than -the second variznt.

'ilhetthird:vatiant:rcquireﬁ
“a) gears 14 -nos.
b)) -sheft -3 :nod,
zc) —pinypinhalder
:d) dever key .k opring.
- w# ) other :BOPFOTLE

<gtla

:EﬂLibe-sacond-vafiant:is:hetter'than-the-third-variant.LNGH.the

:the:new'ﬁarinnts-areEFirat1vuriant-is:4stpsecnnd

qu{ition“@if
:qaziant_stﬂndtﬁecﬂnd-& ihe.xhirﬂ_pnsitiun,is-fnr.the.Third
wwarisnt. -

'



The fourth variznt requires

" "a) gears 4 nos.
-
! b
L) rack 1 nos.
g wneel 1 nos.

d) pin,pin holder, spring. -

&} mhaft 3 pos. -

£) keye

stc.

Fourth veriant requires & reck but thethird veriant requires
14 pos of .gears,previcously it was shown thet the manuf=cinring
cost of the fourth variant is less than that of the third voriant.
§o from the mapufacturing point of view , the fourth variant can
be placed third leaving the fourth place for the third variant.

For & camparztive study the wvalues of different parameters of the

- W -

four vériaptg are given in _4be table-7.ind from the table-7? the
yariants cen be placed according to the order of their merits

ah follows: "

4, Fourth variant
2a ihird variant .
3, Becond variant

. i, First variant.



CUONCLUA10N

The purpose of the present work was to do some ussful work for our
ipdustrial sectcr.ifter Proper apalysis of concrete problam of dri-
1ling faller bars,as performed in Bangladesh Machine Tools Factery,
Gazipar,it vas decided that an ipdex jig can save a tremsndous amo-
unt of efforta,machining time,operators futigus and ultimately lower

down to & great extent the ccet of production.

An apalysis of the various types of tfaller bars,that ars machined ip
BMTF,it has been found that mugbsr of jigs necessary to drill them
are such lewer than their group perber Four different variantes of
jndex jige have heen designed for copparative analysis.Amongst them
threes varipnts are capahles of machining all the three groups of faller
parm (into whiech the pix faller bara have besn grouped)} with little

or no changs in the arraocgesents of the veriantns.This has heen

clsarly shown in chapter-3.

In the present work some recofmendations bas heen made to change
the existing technology of drilling holep.He proposes to combine
two separete operaticns,namely marking L drilling into aingle

operation.This ahould be possible due to the fuact that,there is



provisign in &ll the new varisngs for completely fixing the mechine

table during the sctual drilling operation.

A driil bush bas been introduced in the prepesed variants, The bush
deaigned in replacable tjpir a9 thet it can be esamily replaced after
it has been worn out, This bush ia supposed te raise the drill 1ifa
by a considerable amount dus te batter guiding of the tecl and impre-
ved chip removal facilities, which have heen discumsed in chapter Ak

of the present work,

Resnlt: of the comparative econemlc analysis of the four denigned
variantas with reference to the exsiating factoery variants bes.
gnown that,it is poaaiblelfa rednce the co=t of produntién in this
speration by aprrerimately Tk. One lakh per year if .anm index jig

be used,

The jig designed will Bave not only money but alac. will definitely
=ave the eyes sight of the operatoers,aince nav spsrators would not
have to locate each marked poiot foT drilling,indexing will dons

rather meehanically in the propoaed variant.

sechnolegical,sconomical mgd other ¢comparisone heve proved the
rationality of proposing ths Fourth variant fer factery use. it may

he mentloped that with the Fearth variant indexing ia done -using an



indexing wheel.Analycis have phown that.tﬁia variant can be very easily

ocperated by the operators.

Yhe anthsr of the presant werk has tried te make = gualitative apalysis
af the different variant by econemic ocalculutions.The gunantative ngpecta
of the apalysis may suffer fTom certain shortcemings,whish again ars

due te limited scepe of the preject work.

FROVISION FOR FUTURE IMPROVEMENT .

The Jig-Fixturs sssesbly may ensily he adspted to & nev vatiant af

fallar bare, For the nev variant of fallar bar aither litfle or. no

change has to made in the existing variant.

The prepoesd varlant oay eansily be antsmated, This can ha done if an
electric motor be introduced here to glvs the revalving motion to ibhs
.wheal fer indexing and if this metion be in cerrelation wvith the down

word metion of the drill spindle through levers and cam arrangaments.

Since the mcale of p;nductiun ig ot too Jderge . ard the author Aid.
not aim at rsducing job facilities-pof the humans hbe did neot think of

putomating the whole operation.

Kew group of faller bars can sasily be pachined by the designed vari-

ante of jigs. For diffearent center distance betwesn twe succeasive pins

% Adistmpce between two grill enly 2 pairs of gear is required ome piir_



fTor indt:ing,thn.nnntn:.diniln:l_httilln.tun pins & another pair for
indexing tha distance betwesn twoe muccensive grilld in the case of -

3ird variant.

In the 4th weriant it.is still eanier te sccerpdate & new set of
fuller hars. In this variant.tie ipdexing is relatsd te the indaxing
holem on the wheel it will be be peansible to dril)l = new greup of

fplliar bLarm.
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