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'TRODUGTIGN

ot e ‘,‘V

(s el '. f"? : e e
In recent yea!?‘ oxy'_utting has come&§§ the ¢

“@fore, consuml g & 110n 8 share of all ﬂ§§ gi

Z“eeoxygen used by,the Welding and cuttlng a"

'"industrles., o

'eAﬁppg the'proceSSes for preparing pfefe ma77 ‘
1_£eria1‘ﬁer Weldeaifabficatiéng“flameﬂéuftinn 7
takes a promlnent role in almost any,englnee- fi

ring 1ndustry, including metal maklng,
:Shipbuildinp, b011ermak1ng 1ocomot1ve

 bui1d1ng, buildinp construction etc.:

~:Based on seml automatic and automatlc

s

”}machrnes, it has brought w1th it unprecedented

-_,productlon rates.

‘sation, the use of speclal purpose equlpment

of high efficlency, automatic prooess Gy

'monitorlng and cuntrol.;_

°

In.India todéy, numerdus'type'of cutting”
maehlnes are avallable, ranging from 51mp1e

hand steered blawplpes to most sophisticaggﬁ,,

f_”speclal purpose proflle cuxtlng machlnes %

*uSLng photo-electrlc cell.




}' of machlne 1n€rs'
: &
”*versatlle. , h

whats mcre, the machlne Ls cheap enough to =

L.

flt the budgeta of. small scale 1ndaﬁtr1es

.g.whlch_are 1ncident1y rapldly forming thei’

; backbone of the 1ndustrallsation program of
']

.

our cQuntry. . .

The 1ow cost and 51mpllcity in productlcn

shoald enable the qmall scale 1ndustr1es alsof 

to produce it, thus creatlng cnmpet1t10n~and
improving the deSlgn or brlnglng down the
cost even further. Ironlcally, this is not
flﬁ;s There are very few manufacturers in thls .

llne and they neve the market'711 Tg themselves.

},The buyer (?), thusﬁj&8w§ﬁ3do’with»whatever5
= P _ : ! - : ‘ : 0 »
quality he can ket and pay whatever he is

: e i _ el ;
asked to which incidenz}y is unjustif%g?..Thiskf

~can'be Seen'from'the féctvthat In&iaﬁ[OXygen >:

Timited (IOL) is the only 1arge sdale manufa&xg

turer of the machlne. v ;

The machlne, therefore, has to be redesian@d

keeping in v1ew all the 1mportant aspects%nf

e

aesthetlc‘ economlc‘ functlona& and ergonamlci




" Q )

with improving the depfndabilidy,- 8o
e e i o W

can be made compet
M the internationa

tic marketebut)

e °




“In order toitak{ eare 6f the drgwhacks in‘whe
existlng machlﬁes; and therefore to augment tha*
"; fea31b111ty of the machlne, important aspect&;

e

’vlike functional, structural,‘ergonomic,

a thetlc, low cost etc. would be emphasised.,;f
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' " s Flame"cutt'in&"é e
- ; L e / “\Q
f*t:;gjff717 mhe process of fT*me cutting’ consists of neating

the steel plate,along a predetermined path” tb;‘;:

. ‘combustion-temperature (about 90000\ causing
. "} f e rapld oxldatlon by supnlying a 3e+ of pure
v ‘oxyﬁen, and blowing away the iron oxide thus

5 : -V'~formed and any molten iron partlcles Uﬁder the

.fpressure of the oxygen jet. 'The heate freed by

vk”?{ the chem10a1 reaction helps in the preheating
" of further portlong to be cut, and less heat is
requlred tc continue cutting aftér a‘start has

_been made7*then is requlred For qtartlng the

cuttlngvoperation. : : i .

*iny'those maferials can be flame cut whose

i-_cdmb&stinn températu?g;;swg@lbwktheir mel ting
' témpefature,‘as ofﬂerwise-the materia1 woulg

‘melt away before oxidization and a clear cut

edge could not be obtalnea. ‘It is also”rﬁgér-
tant that tne melfing tempera+ures of “the
ox1des lies below that ‘of the parent materialz~*\
:Nonferrou% metals cannot, therefore, normally

- . -:be flame cut. Cast iron and staln1e3% st l

j edgegof the samefqgallty as with steel is
* . aiericudt to fovein. % o




% a,\\ '*v@ i

- t —cutt vvas orieiapfy
rv"When he flame %ut 1ngjpr0eess was . r“gzigy&x
';developed at thefbeglrhing of fhﬁ cgwﬁuﬁy,

N

}‘fhydrogen was q}%d a&‘erl gas, but to | ﬂay
'facetvlene is tg} fuel mosts frequently uééa

Cozl gas and propane are 21so often useﬂ. .
. P ,

\

3.2 Data CallectiOn - v

The project commenced with data collectlon
from a 1iterature survey, and from manufacturera
,sellers and users through questionnaires ghd »

@

scussion.

,Df I;I L Bombay.; mhese books and magaz1neq :
®

gyleldeé useful 1nformat10n about dlfferent e

dﬂhighly snnhltlcate&’

iones working on phOto cell. We will dlscusq

fsome of the cammonly used in brief. =

®
L]

3.2}1,1;,B10W §f§ f* 

A slmyle hand oPerated cuttlnp blow plpe

=y

'T”vworklng on oxy acetylene is shown\in-

figured. Tt prov1des the oxy-ace'“




" CUTTING OXYGEN

“conteot CO@
ey

N\
o

HEATING OXYGEN

g i
contror HO, ~

ACETYLENE

controL A.
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vaglame which heats up th??m terial 4up tg

i

6 o @5

W\’pteombustlon temperature, and i; supplies she

oxygen je@ Whlch 1s’+hrown on to the g;rt to
v )

be cut. The mixed gasses for he@tlng flame
leave the blod pipe through numbers of orlfxces’
~surrounding a central nozzle 0pen1ng which |

) v

' ﬁupplies thewcuttlng oxyzen jet.

‘7_Va1ve hand (A) -serves for contrellln thef
’acetylene supply, handle (HO) for adju ting
;the flow nf the heatlng, handle,(CO) for

’ﬁfwfadgustxnp that of the cuttlng oxygen. Ee@ttng‘:

*and euttlng oxyuen are both taken from the
L~same oxyden supnly Wthh 1is lelded by the
alves controlled by handles (HO) and (CO)..

After the gas sunblies have been adjus+ed the
¢

. operator heats +he matfrlal to be cut, WLth

 a neutral oxy—acetylen ;ff" reusing down

 1ever (L) in order to cut off the cuttlngo
Joxyven supply. After the materlal haq;v ;
’ reached the required heat the cutfinﬁ’GXygan"

is turned on by a a110W1ng leVer (3) to go
up, end the'OXygen.Jet,PaSSeS,tﬂrough e -

flame.

®

3.2 1 2 The efflc19ncy af the cuttlngér







obv1ou51y varying steadlnes zﬁ ‘the Guprs

hand . Poriable blovmlne carvying aonargtus ig:

often sunnorfed by the plate itself to be T

Vg g

cut (fig.2) aqd guided either by a tempiate
,ih écoordance with the desired prnfile to be
 produceé(fig.3}‘or in cage of cutting |
‘circulﬁr shapes‘by a radius bar (fig.2).

L

3.2.1.3 Portable cutting machines may* also
‘,vbe'supﬁorted and guided by a railkarrangement
= (flg 4), 'ﬁASmall electrié;motor‘and a speed

&Phande dev1ce drlve tge wheel & which give =

" the machine fhe “eqﬂifea Cuttlng ey

5. 2 1 4 For cutting plete components covering
Y —
a 1arge area, proflllng machines of the type fﬁ

shown in fig 5 have been deve”“ped. ﬁgere '

the cutter glide CPrrles~af the rear end éhe  uf

motor-driven tracer rolIer,:and,at the;frgnt

end t%% cuttlng blowpipe, templates bemn, -

i

‘proflle through 1ts~two—dlmen51ona1 sl;ﬁing“i

arrangemat.

In theue

]

raph macmlne,»{:lg 6) afe used
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machines, a template gulées th

9
arms in parallel more than onl

.reproducedvfrom one temp}ate. //mwa s

Do o
Magnetic rollers, or twin roller are uséd for

holding the guiding device in contact with
the guiding template and feeler firgers or
7tracefs are used for hend guiding the~pénto-
graph arm along the outlines of a te@pﬁate or

- a drawing. : J ’

9

2, 6 The tr301ng mechanlsms emnloyed in
statlonary cutting machines may,be of the . -
mechanical, eloctromagnetic, or photo cell

type.

: . : .
Mechanical tracing heads are usually moved by ™

hand around a drawing or the gontour I2id dut

on the plate,and the torch.follows the profile
(fig.?)o

>

»

- ; s
The head has a kmurled guide roller I which
travel over the tracing table and,moVes-the,{mm
vtorth'carryinq arm. ‘in the degired direction’.

‘When cufting from the draw1ng, the rnller is

© guided by a hendwheel 2. The head has;f
index 3 whose polnt is dlreoted alang

}drawn proflle.
9 @

e : ®
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g Magnetlc traclng&head\ depend §or thein $
..0 ‘ ° j )
E opera+ion on steel teﬁplates. )@he'key naft
“ ; s . ° .v’

of a macnetic ﬁraCLng aead is a steel
9 f :
knurled magne4ised rollerigrlven by anfelwe-
ke ] o S
tric motor. The roller adheres to the steel

template along which it moves. The torch

coupled to the tracing head described the
motion of the roller. The drawback of mag-

netic tracing heads is that they requife a
: 9

large number of steel templates which adds,
to cutting costs and take up storage space.
These drawbacks are non existing in photo-

S

electriec. heads.

Automatic photo-electric tracing from full

.

size drawings may be employed on any flame-

7 ~cutting machine. For example it can be used
‘ =

.;{

T I ST B SOl e, 1My M o B0 ET e 0 T o IR B =it A
8 e - e ¥ - ” o awbtessaie Ll 5 L A
<
@
[

on the machine shown in fig.7 fitted with a

mechanical tracing assembly*ahé a photo cell

9

scahning unit, whiéh automatically follows

the contour of a drawing and guides t?é .

mechanical head which is rigidly coupled to

g
:
%

@

the torch. v P

Bt Manufacturers

\ ;
" In Indis, there are very few menufactyrers.of
Portable gas cuttlng machines. In'Bém,;y; 
“ .‘ - besldes Indlan»  gen lelted Wthh is. the

v
©

10




only 1arge scale méﬁ\gacturer of this’ﬁé@h{hes’¥
“there are two manufacigring Iﬁyfqtrléi‘ }z.
Twinkel Nachine Panufa@turer at Marol #And
Advani OerllkEn at Mulundg Twinkle M/%hfﬂé ..

9 0

Manufacturers did not oblige us as they Q1Q. :
not like to discuss +hévaspect of manufacturing,
major probleﬁs“etc._ They manufactture about

3 to 5 machines a month as per the orders.

The portable machine, Coughgr which }H%y
manufacture are made to order and are mainly
sold to local market. I.0.L. could not give

us the necessarj fifee i o they seautes
ture machines in Calcutta. The com%any maﬁ%s‘d
about 100 to 200 machines a month mainly for
 Indian market. The design of their machine )
CHEETAH is dome by a British company, British
Oxygen Company. CHEETAH is a tfécfor run ¥
‘solid state speed control pnrtable machlne

runs on fabricated rallsg The motor, gears,f

wheels and the electronic elements are»hngsed‘

in a sheet metal encloser. ek

3.2.3 Sellers . .

@ ° 7 'y

Ghatkopar, Lohar Chawl, Mahalaxmi

interviewed. According.to them;peﬂt

o @ : @

11




)

; @
versatility ghd general purpose use Q}%n*”

b d 7 8 3
2 T .0 : v / ’ ':.
o - s o / i
z L o ’ o
L ° 9 @ 2 .
‘0 a ; ® /
7 3 ® ; ) ‘e
s a0 IS * . e
N ~ .

: { N ® d .
item was fractor rune%porfable tas jcuttlang‘.

machine. They sold alout one ko e{gﬁg;»;

machines a month. TDue “to the low coStyf

Dy @ °

small fabrication workshops bought this® .

®

machine not minding its cost for they would
like to buy fairly reliable and reﬁatéd
machine. According to the sellers, most of
the buyers opted for CHERTAH which is sold

at Rs.4000/- excluding cther'accessnries Tike
hose nut spanner, nozzle nut spénner, 2 meter

long fabricated steel track, circle cutting

®
@

attachment etc. : o -
3.2.4 Users

Some of the users interviewed were I.I.T.

= @

Workshop employees, Famous Cutting Works at

9

Marol, snd Dockyard. Photogbaphs were taken
of various machifies used by these users., “These

machines are Cougher-12 manufactured by~

s

Twinkle industries, Marol, Cheetah, and “—

Pug which is the earlier desig o0f cheetah,

>
»

9
°

Most of the 01d compenies are using Pug. .

Newer companies go for Cheetah because of

]

company's reputation. The machines are

usuallyim= use for a period of 10 to 20 years.

There is one yser at Marol who has been using

Pug for 20 years. Industries who majnly do

12 ' . : li e %
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fabrication work, usz the maclkines aroung 2 to
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3

4 hours a stretch. _T.

= . -
eir meir| domblaint is
o J & o % o

so far function is ¢oncerned, is that the

£ [

| motof starts@shpwing uns teadiness aft}f~§ﬁ' .
hour's use,~?Reéistnrs need r;;lécing 3f§en_ :
2 to 5 years. Théy have enough operating and
}ergonomicalvproblqms with the machines. All

these problems will be discussed in the followin

chapter. : ;~f/
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4 ANATYSIS e, 3 >

¥ 9 )
RS e
0 > - 4 >
s o 33 D)

Data collection made wisth the help of tlhe

&
interviews wes had with manufacturers,/éei%%rs s

LAY

and users through the quentlonnalre des&gned,

and the photographs of the machines helped us
to study the various features of the machines,
functional, structurel, ergonomical, visuél
and servicing problems in the machingﬂﬂ

)

4.1 Structural analysis
4.1.1 Vertical adjustment knob made out of

bakelite gets destroyed in a short period

due to the heat from the burner.

4.1.2 Similar problem is experience with the

-

front horizontal adjustment knob. L

4.1.3 PFor circle cutting a brgmmellbér is
attached to the machlne base. The machine’

then moves on & castor ball. This castor

=3

ball gets rusted and jammed causing problems

. during circular cutting. Prequent replacing

e

B

- of this becomes necessary., -

o

4.1,4 The carrying handle is of a weak design.
The handle is fixed on to the 18 guage steel

sheet with the help of two small qcrews.

4,1.5 Ralls show Vertlcal warping due to

the heat from th1_burner and the sheef belng




‘e




cuts The machine thus aypéarsﬁunbalap@éd.
: : 2 | ” o @

g

s
b 9 2® 9

g
4.1.6 The distance between the rivets,ﬁsed

<

to fix the d?ta panel on the body is #o muth «

that the panél does not remaindfi}mly flat -

9 4 L

- in place. The panel shows inclination
towards bulging and also gets tornsapart.

@

4,1.7 The electronic control sometimes behaves

0=

‘erratic which may be due to the heat. The

burn outs of the coil usually eccur due to

e 9

surge voltages or currents,
4.2 ZErgonomical and Punctional Analysis

4,2.,1 The control areas on the machine are

&

dispersed in an apparen%iy illogical manner,

with 1ittle attention to the operator's .

-

position and the ease nf operation. .,

o
()

4,2.2 Access to simultaneous operation of

both the vertical and horizontal adjusthent

s -

knobs is inconvenient. Operator has to =~ < -

inconveniently extend his arm round the 5

w0

protruding elements like the hoses, cutter :

etc. in order to reach the horizontal

@

adjustment knob.

°

4.2.5_}Same'prdb1em is experienced in operating

‘both the regulator and the horizontal adjustmen:
leOb. . : L "

15
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4.2, 4 Vertical adgustment kno“ is, positlﬁned
perpendlcular to the machlne, Whlcn makes the
Operator‘p9s1tlon his hand in an awkwarg

position whils operating it. o ,

4.2.5 Accessibility to fix the bevel angle by
tightening the swivel nut with theshalp of

the spanner is also poor, .

4,2.6 ’Speed regulator knob has'unneeéésarily>
been given intricate detailings. I'¥ dlso °
seems to be moving easily with slightest

effort giving the user a sense of unreliability.
: @
®
@ L]

4.2.7 'Toggle switch for reverse and forward
control of the motor comes in the way of the

operator while operating the speed regulators.
L
Off position is also not indicated on the

o °

forward-reverse switch. . .

4.2.8 The three valves of the valve black

LN

: \.
have been colour - coded. However, these’ - .

colours were found to hawe faded on’ the

-

older machines, so that all the knobs apwea;gd

to be of the same colour. A more permanent and

distinct identification of valves ig necessary.

?
@

4.2.9 Too many projecting screw heads on

the underside ofithe machine, as well as on

16
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4.2.10 Opening one side panel does not give

-need re-shuffling.

~ during repair or replacement. 7 e

~over the body ¢

Qe

Q

the sides, create a slight con“usion wher the

i

9

it e B -
" machine has to be opened for servicing.

\ U o = £
<

&

‘complete access to all the inside components.

]

4.2.11 The position of the handle is not

convenient for tilting the machine up for access

to the under side of the machine.

' ’
4.2.12 The orientation of the data panel need
repositioning since #lie present orientation
is not accessible while setting the speed and

pressure control. : ‘ >

' 4,2.13 Areas of non operating elements anc

~ operating elements are not defined, and hence

4
e

i d
z 3 Lo
-

“4;2§14' Compon ents inside the machine also

need rearrangement for the sake of convenience

4,3 Visual Analysis : -

4.3,1 The ovei-all form of the &achine' is
bulky, non-unified snd ill-logical with knobs,
switches, screws and other protruding elements

using visual disharmeny.

17
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4.2:2 TProm the form of @hé maigidg,;it becomes
difficult to gauge'whigjh is the*réar be i 8
front of the m;chiné. The form does nots |,
reflect sénsé of direétioﬁ. 4 Tooks »

r

immobile.

4.2.3 The various elements do not’ visually
relate to each other in order to lead’to a
coherent and unified form.

s »

T
4.2.4 The control and work display areas of

the machine are not properly defined.

-

4.2.5 The dull colours used (dull green) *
dg not ideally suite the class of product.
“The colour used should give the product a

definite identity, and should make the machine

@

s

stand out more in the dull background of

»

)

the work area. 5

4.2.6- The handle used on the machine loonks

e

weak and does not go with overall form,:bum

adds to visual discord.

'B = ® o o



5 HYPOTHESIS

%.5 Visual harmony would be enhanced by

® 9

e S
03
©
.

00‘;"3
5.1 Machine designed would be a tractor-run,
oxy-acetylene for straicht and circular duts. .
el v i ’
The cutter used would be injecfor type 2and the

motion would be given by an electric motor

with solid sfate control, o =

9

2

5.2 In order to reduce cost, simplioity’and

ease in production and assembly would be
n)' »
stressed. '

5.3 The machine would be designed to‘augment

®

: » e v ; . A i °
accessibility to repair with mipimum numbers .

of screws or parts to be opened.

5.4 Areas of operating eleménts and non
operating elements would be separated to have.

a clear identification of functions.: -

9

@

mitigating the number of parts jutting cut

from the body, thus reducing visual sinks. -

9

5.6 TEmphasis would be given to pcsition,\, =
operative elements so as to make the operation =

most convenient from the ergonomic point of
: :

view. . = =




{

> : J \ -9 4
5.7  Attempts would be mhde tojreGQCn the
the producflon.

A
9
9

@

: \ numbers of elements during

5.8 The body will be cas¢ in minimum number
of pieces to houce motor, electronic control .
elements and the cutter arm, rédu01ng the

bulk and thus giving the machine a compact

&
i

sturdy, sleek and reliable lonk.
5.9 The Porm should reflect mobi“llty and

have a gense of direction. 5

510 The information display and graphics

should be made easy to understand and
brlght for more aecesslbllity to human eye.

e
s ®
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6 SYNTHESIS L P

Keeping in mind, all thetbjectizes,léié down,

9

the design, stage commenced with evolution of

@

a most suitable form whick woyld be compa-

@

tible from the point of manyfacturing, |, .

functional, aesthetic and ergonomic aspects.

o

Several shapes of the machine were sketched

out and as a resylt, an array of forms were

derived. Three suitable forms were Iried

on cardboard models and finally,on plaster

~ of paris model was made in order to study the

feagibility from the aspects mentioned above.
Any alteration or modifications can easily

be worked on plaster of paris. The model of

plester helpe@ us to determine not only the

verall form of the machine body, the castinés‘}
aﬁd’their assembly, but also, the deté%ls of
the‘components and their-form conforming tb
the machine in a ﬁost suitable and 1ogiqal

manner.

Bel- ﬁddy 4 o

Body comprises of 4 aluminium die cast

pleces with wall thickness of 3 mma

These castings are as follows:

2‘* . T : . .



v v U
o o J
. b (V) ! &
C \ U
@ # ¥)
X0 o~ U ( J 9
\ Ao = v -+
@)
(5 (& (w = J ¥, 2 9
& J
iy ) ©
« (@
- v
& {
Y
b b (8 =
(¥
%
~
P
(¥
v
@ 2
#
&
.2
o

©
(9
LY
<

—




passage for the bar, but also act as venti-

8.1.3 Rad Cover

they can be case with one common die. The

<
(S
e
©
<
<
(Y

The mofor is a 80 watt sonlid s+ate contrmlled
9 J ]

for connectlon to 220/240 volts, 5@’?;‘

9
]

81ngle phase. °

@2
9
vl

Two slits for the wheels to pss +through »

have been provided at the base of the motor °
housing. Both the wheels are held with the -

help of two bushing which are fixed onto the

@

underside of the machine with the help of

SCrews,
o9 ° 5 ‘ra’

For the horizontal bar to pass odut through

the machine 2 holes of 32 mm. dia. are

- provided each, on either side of the motrﬂﬁody, 

The hole also have a key slot for the rack |

to pass. These holes‘provided not only the

lators for the motor,

Ehd cover comprises of two identical pieces

= —P

viz. Top cover and bottom cover. Thi§ —

cover houses all electronic circuitory and
controls. Since both the pieces are identical,
: . —~——

overall shape of the structure derived due to

@

this symmetry, reduces the numbers of dies

used in the castings. The handle again

o

@ @ T s @ 9
o g
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s forms pert of the end cover and hence .

& O

< ° does not need separate fabricatigndofzJ -
casting. The hand becomes both structurally

and formally very compatible. , s

&

4

. , The pieces are held together with the hefp of
2 two screws at the bottom of the handle, and

: : 4 screws, holding the cover to the motor

body from the s%des. Top cover, besides
providing a well defined space for Data Panel
? : on the surface, hourses & potentiometer,
f‘ ; ; reverse-off-forward switch and two fuse

holders. ‘ -

Q.

Bottom covers is the housing for the solid
state circuitory , considting of elements

1ike silicon control rectifiers , resistors,

v

etc, Caster wheel is fixed on to the bottom

of the cover with the help of 4 screws.

)

o

<o

0 8.2 Cutter

3

it v .

Cutter consists of 3 main parts , valve block,

v

5

¢ ' cutter arm and nonzzle. o

‘6.,2.,1 Valve Block

The valve block is made out of die. casting

e of brass. This part can also be fabricated
easily.
= ;/’\\ ) 5 : "‘Q ¥ ¢ ¢
- 24
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Valve block is mounted on the cutier arn ~

9 > ©

and therefore close to the operafor, making it

ergonomically sppropriate . Three pressure

9

: controi valves , e ach fow th ,coptrol of
burning oxygen (red), cutting oxygen (ﬁiqe) ;
“and acetylene (green) are fixed on the =
valve block. The mixing of acelylene with
' burning oxyzen is done inside the block

: ¥
on injector suction principle.

6.2.2 OCutter arm

Cutter arm is & brass pipe which encloses
fuel pipe and cutting pipes made out of brass,

which 1ead to the nozzle fixed at the bottom.
6.3 Cuptter Holder

The cutter holder holds the cutter and helps

9

it to move up and down for nozgzle gap,

adjustment with the help of rack and pinion.

The holder is such designed that it can also

® easily fabricated. The holder is mounted on

S

horizontal adjustment arm. Vertieal

L8

adjustment knob which works the pinion <

is fixed on to the holders. This knob is mede
‘out of brass which is later electroplated

with cadminium. The holder can be swivelled

@

and fixed in an angle for bevel cutting and

with tke help of a small knob which can also

9

be fabricatedﬁéasily.
A5

o 9. o
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6,4 Front Wheel and Castor Wheel .

o5
Uiy
9

~ Front wheels are fabricated out cf Mill .

@ e

-

steel rod. ° Castor wheel c2n easily be .+

purchased readymade from tlie market. -

o

6,5 Heat Shield

Heat shield consists of a 4 mm. thick asbestes
: sheet which'is sandwiched between two 18 gauge

steel plates. The heat shield is then mounted

on the body with the help of 2 secrews..

o

6,6 Track

Track can easily be fabricated out of two

o

extruded aluminium channels, Which are joined-
with each other with the help of screws. Another
alternative is using rolled steel sections

Which can then be Wwelded together.

<

6.7 Tremmel Block and Tresmmel Bar

Trammel block is fabricated out of mild steel.

Trammel bar which is also made out of steel §
can be slided in the block, as per the radius“J |
?L required for circular cut. The ovg?all form

of the block also goes with the machine, .and

=

thus giving it, a family look.

6,8 Data Panel

Data panel is an anodised aluminium plate, on

which operation instruection is printed. The

’ : ' 26 s .

% < o




Yy




v

R

‘U \‘\ - . : ;’ - MJ JJJ J J;J J/j/
panel is ergonomically placed at andapproppiate

5 position to mgke it convenfen% fo{)tgéjggefafor
to read the data while se%ting ghe gas p?gsshre.
‘and the motor speed. The éq;our§ useddaugéeﬁt

. . ,/

readbility as well as aestheties. .

6,9 Push Buttons b

Push buttons used for reverse, forwardland on

switches are 1nyeétion moulded, have ?agily to
. follow graphics and render the machine an

9.
& 7

electronic look,

6.10 Finish
Bright colour is chosen to make the machine
stand out in the dull background of the work

area.

27
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12,

18,

14,
15,
16,
17,
18.
19,

21.

2

T = S

" Castor Wheel ' A
‘ 8

S
<
e

<

. . o
Cost Analysis =g .. J . |
Parts . Materia} éndffabbur Cosf
Mbtor*Houélng : ] gg. e f
Front Cover . o 01§ e J;?
End Covers ‘ ‘ 20
Horizontsl Adjustment :
Knob 0 -
Vertical Adjustment ,
Knob ; 10
Gears ‘ ; 20
Mases ;4 e
5 , - ]
Motor : 150 _ E
Potentiometer 15 .
S.C.R. ang Attachments ' 59 :
Resistors and Wire
Attachments : 30
Push Buttonsg e
Valve Block ‘ i oA -
Valves e J
Gatber dmn. T R
Brass Pipes ‘ 5 .
Nozzle | ‘20 : J
Nuts o B
s : v - - JV
Cutter Holder 1
Bevel Knob 2

Horizontal Adjustment
Bar

Fgont«Wheeis

Heat Shield




“A

>

*';,J S ’ / L / /
o - o . )
No. . Parts - W%te;iyéi ard Ijag?ur’ Cost
26, Racks 52{08)2 0 * J
27, Track J 1:?0; o
28, Trammel Block - : 10 o,
29, Trammel Arm o o 3.
30, Hoses 10 i
31. Dats ’Panel 6
32, Nuts and Screws 10
Total Rs, 736
Assembly and Labour Rs, 100 |
Painting and Finish Rs, 160
Ex-Factory manufacturing
cost Rs. 936
Over heads. Rs, 280
o : - ‘
) s s
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