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N,fcrmal qualitles of a Droghct. In fact 1t

Vthhe solutlon Of a more complex problem§w

' fﬂas limlts klthLa‘WﬁiCh 1ts solutloﬂ must bﬁ
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Induetrlal de31vn relatlvely new d1501eline.;,' :

J

is often mlsunderstood as a decoratlve de31gn

Ty

';mpartlng importance onlyato the v1su§l and

@

;1s not merely 5 formal concentlon ‘but rather
ATE

 does not‘accept the structure and mechaniem

eau ¥

‘developed1 - An 1ndustriai designer*s back—‘

ground in envlneerlng, ergonomlcs, 1nnovaticn,;;“‘

v'weconomy and aestheths enables hlm to de31gn

o

a.product whlch‘15~most accentable to‘the{

_.user as well as the producer.

i @

e
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'w801ent1flc equlnments llke vacuum coatlmg plant

the innovatlve and hUman englneerlng aspects’v
)

E,of indus%rlal deo& gn can play\a very 91gn1f1—,

_cant*role; In other words, it works with an

' 5intu1t1ve sense of materlals, for structure,

'_for the economlcs of product use,. malntonance

'4&5;4-f7~4'? :

'and replacement and for the organlsation of

eiemente 1nto 31gniflcant sensory patterns2

4
The,@hele de31gn process whﬂch an 1ndustrlel

e

; J_'.

Lot

'vThe vacuum 501ence and technology, even though

fr-elatively*new,- is a fullfledged branch of

englneering today The study of vacuum

: effec%s on materials, componente or systems,,

:~falone or in comblnatlon wlth other enV1ronment

; ha% grown 1nto a.distlnct technology durlng

'ﬂthe past several yeaTSLF ‘The maaér,.f




- sputterlng. '

5eVaporatloﬂ under hlgh vacuum.1'Thls prOC.

o

a’-r931stance ceatlngs etc.

gThe ébsporatlon u ; ander con31derat10nnis |

meant for ”eéearch 1aboratories and for smali-

”’scale indust*‘ies.mth suitable modificatlons, i
'the unlt may also be used to carry out new ‘

~dep031tlon teebnlques like D C and R F._;g;,

‘ &




V - ey
gn of the pl&at,‘;endgaﬁvour\yas
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used in research laboratorles and in small

~ scale industries. . e
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. Another model A flexible unit .
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Unit by Indo Burmah

Unit ménufactured

9
by Hindhivac, . ‘ Petroleum
Bangalore o .

%

A Laboratory Another Taboratery

assembled unit agsembled unit

Q
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.y Yo e N 9
: 1nvind1a-atfpresent the leading manufacturers
%\ ® = { B ;
@f thl equipment are’ =
,«‘0
b iuahlvac, Bangal®dre  and

=

I,B,P:5_Bombay,'

e 2

The létberfwor%;?in collﬁ%oration‘wfth‘B.A.R.C.

£ 4

'Thls mogpl 1S/£argely used by reqearch scholars,\
"vﬁostﬁraduate ana undnrgraduates to prepare hlgh
‘.qyallty thln films of varlous matmrialn for
studylng their nlectrical magnétlc, ionic and
'55 opticaf cnaracterlstlcs. It may alsc&be used

in small scalc 1ndustrles by ordinary nersonnel{ 

; ‘ é
: v i e : ‘.‘-
gﬁVacuum'cnamoer or bell jar
’vSubstrate hOLder ~ . =
: : L’)’;/*L’ S :
Source carrler or boats
3
Substrate anﬂ source heaters_
Difquiow pump e .
2 “‘ o v : » el
Rotafv_numﬁ‘v. . s -
5 p ; w0 MN_:«{')
quuld Nitroven Tr < e
: y . £ Ao
Current Transforme* ' . : .
’VoltggelTransfprmer:w}-‘ S
, , J - . . : :
Varl g o »
‘Pressuré gauges - '
Ammeters
Gleaning of substrates - = .. & &

Cleaning the bell jar and other Cbm?bgentsf.fi

'“vo%wtﬁe vacuum. chamber

e




=

L
- subkstrates . o

x;ﬁ*diffw31on pump

All,comnonents 1n one unlt
""nosture . .-,‘ -

;fL N. Traps for coll@ct/ﬂg m01sture

-enable quick le dk testlng - .

FlVe general cetevorleb can be llSt@d tﬁ ﬁ

d’ ‘ .

oy °Loading the chamber with source and

@ >
9

]

_Stérting of the mechanical pump and the

2

Operatmng tha/varloag/valves like baffle
.i/

valve, roughlng valvm and backlng valve

”53w1bch1n¢/én the heators and controlllng

”‘the currents'by means -of the variacs

]

Noiseless operation 3
@

]

"7@peratlng the equipment in the Sitbing

@

;_Leak-nroof 301nts_ -

J

,Stalnless“steel b@se plate

 A1arms to'iﬁdiéate the bréakdowh”in water

9

circulation, to show that'the magnetic

S * . % - o i
valve is working and to indicate the cut -~
. »

off of the“power'supoly

Movable type of unit

“Provi 1on for fix1ng addltlonai @auges to

&

@

,assist one in analysing a systnm for p0351b1e
safety hazaras. Each 1tem should be con°1derg:
ed from the p01nt of view’ of ooerator saﬁety

as well as the pteventlon of equlpment damage‘
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“iiﬁd Tﬁlactriﬁalykazardss ’
Theseklnclude ;tems such as proper electrlcal
J@foundlng (bctb A.C.;and D.C.),. high voltage
1aads, electrical feedthroughs, insulation
breakdown, elect:ical flfes, diffusion pump
heators, gas d ﬁghaTges magnet handllng and
‘ase of R F.v;/( '
Hll; Mechanlcal nazards :
'These 1nolude.1tems-llke bell jar”hois%s,

'su port of glass chambe*s, fore-nump drive

belts, cooling fans, 1mploslons, exp1031ons,

pressure re”ff;valves, room for tightmnlng

5¢eta1 flanges,ltorqueknﬁ mechanlcal valves etc.:'

(i Chemical hazards ~}j ;"x; 1 .

These inelade 1tems llke handllng pump flulds,
.use of solventsg vacuum grcase, chemlcal
flres, Vacuum bropertles‘of campounds
(example oxygen beryliigm, ox1de ceramics§; 

)

1v.' ury@genlc hazards 2 0
TheSe 1ncla@ec such 1tems as h@ﬁdllng liqaad
nltrogen3 ﬁransferlng cryogenlc llqulﬁs
espeCLally &1qu1d helium, 110u1d oxygen and
1wqu1d hydrogen Dewar breakage, use of =

9

i cryo¢en1c valves.'f» E - ]?  5§ ‘
”~Y1 Thermal hazards k <; ‘ . |
kThese include system bakeouti"vééuum7dvens;

thermal stTesseb, hlgh tomp@ra*ure cycling of

materlal in vacuum systems5




lants

- ® . s .
- 4 'Diﬁg&iion pumps employing cold caps,
)

°

» fractionatin@ +ube$, silicone fluids oTF low
3 @& - ,‘Z ‘; ‘.

vapour pressure ’*,

»

'f."Butteéfly'valves replacing bellow sealed
. ' 4 ' -

. L8
valvds. = They are clean and fast: have

-+ highest com*rolled'conductance, low cost,

‘reli a01lLt§ simplicity of design and

8
1nexmensmvg malntenance.

.a.USe bf hlﬁa vacuum gauees9 -
. .
. ,Use,of th*ﬂkness monlbors
s )
’ 'eiof chefﬁron baffles -
» Trlvac vane‘nump, dlrect drive .
- Flex1ble stalnlessftublnvs ;
Rs 85 OOO/— for the unit“with metal bell Jar
llfted hydraulically._ -
Bs 31 290/- for the unlm Ulth glass bell jarﬁ  |
lifted manually. . . s
. -, -
° : s e
oi - -
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The glass b%{; jar - Bell jar and base
J ihside whi¢h the sour- plate with electrical
g Q / ; -
3 ce and substrates are connections from sides.

located is connected = Base plate is ma& of

to diffusion pamp ~ stainless steel. >

~thx0dgh the baffle

“wvalve. Dim.300mm @ : : : -

LEomm hi

(N

Base plate with elect-  Base plate with sub-

. ‘rical commections from - strate holder..
below, has 12 holes

]

and the central open-

-iné; Th134weakens the - <
'Plate and so talck
 ﬁlata'hab bO be used.
fflig} ““h%ﬁ?y -
ke, ’Bxunhasz




- Rotary pump

Hy, W40, mm'

@ £
Length 604 mm
Jepth: 300 mm

ké;ﬁ motor."

Vacuum measuring

> ]
dnstrument. S8ize and

Low Tension and High
Tension transformers.

.Dim. 220 mm cube

&

W

o)

. “weight can be reduced
by proper layout and

material selectiaq.

385 mm W, 240 mm H

260 mm- D, .




1 the above COW“Oﬂ‘ﬁLb ﬁre

s not supported and thiS-beeomes a

mensions: 1000mm W,
42 TFunctional

£.2.1 Vacuum chamber

o

93 Dmm

assémbwﬁa

pr
, 750 mm b

on a frame-work without 1m

o

‘-_‘
Tt~

. .
and easy maintenance.

- Function of vacuum ch;ﬁber?is to isolate the
" substrate and Scurce,fr§m aim0:ghere. In the
glaas amll dar it is §o§§ible té see éne inside
COMPORS ts &umlng @perwi;ﬁm, In the mét&lAb i1
jar a g¢ 185 findmw is provided.* Duration,
vaie erm

operatién the operator should be's

‘imploéianvbr;éXplﬁgiﬁn. di ary plants
no p?ovéﬁiﬁn,ig pfevxdﬂd LD 1ifting the belX
jar eaéil&. In the caep‘mf ﬁetal bell jar

eib 18 coolsd by ClTCu¢A¢LﬁQ Wﬁuv?




'J

&

';,@he subs@rate some‘tlmes fe

: = 6 _ .
ﬁutszqf¢gﬁe holder cansumes time.

e

>

1s down when xhe

‘”,béll.jar isfbeinv;plazed back, Placing thn

substrate is dlfflcglt and ‘consumes a lot of

&

9
/

Maxmmum number of sources whlch can be accomm-

"”o&ated are two. Tlghtening and loosenlng the

9

9

'f funct1on of the shleld 1s to prevent

O

: coatlng of the Dell 3ar w1th the @vanorated

"“‘materlal.‘ Tbe functlan of the shutter is to

stopthe coatlng pr0cess;;§ "

-

uThe funCulOﬁ 15 to create~ult1maue vacuum.

It starts worklng from;,O

Mven thouwh L h.T ~1s Uresent very few use

'glt‘_ above the diffu31on oump no baffles are

“fpfoV1ded 7”he pumpdown tlme is KNgh ‘ ;,y

S

A °

 ;’10‘2 or 10 3 torr.i When the

as a Dacklﬁ ;pump. The pummdown tlme

It oneratgs w1th prohlbltlve no 1

; s,. hlgh _‘

g.time, The holdwr is ﬂotomovable. & . .

.,)‘

“:torr or 1073 torr.




_ . . o
Q,'d mltr%geﬂvJItc fuﬂctlﬁ is to prevent

u U

tkermbydrﬁiuclng the pump

Yock streaming,
©
own tlme. Buteit

2

;c"; - . .
‘Q- - reduces conductance aon51uerably when the
N . height is more, Very few cmerators take
: Y .
: s aﬁVﬂnt.Um of this dut te un“x ailability of = =
- : . e ot
l”liguid nitrogen and &1ff10hlty in 1ts starage.
'. o ‘ ‘ : =
a - y 9
- !

of meters and

loperator bhas to

_nd and'opé?ate for differwnt»ééntrelg, - éperating the controls

Veftaan one hnur the operatdr‘has té : gimﬁltanecusly
jcomplete the cycle bend dcwn; This is : ‘@iffiéulﬁa
;Operatlon. yery painful. .

: w(h




“ Controlling the curr- The heights and

3

adjusting the . =~ docations ef'the

o look down wyariac and watching . control knobs are not

- Also close  the inside of the  convenient to the
ading is not 9033“ o chamber clmultan ously operator. The size
® - .
18 diffiC§l§.gk" ~~and, s %'yeanf the
- : ' ‘ s e 3
@ ‘wfxn\,s are net nrcner‘
. , f?GperatiOﬁ,‘[*513;

The height mf the 0nera+or and
*Fe qel ﬁu of Lhe ux are not
,ccmﬁatlble wklch results 1n

inconvenience,




¢

layout of meters and the related controls
< = = i .

,1s not easily comprehensible. The heiglhts at

which they are located are incorrect from %

poxnt of view of gaﬂomlc

Dif flvw¢ty in 1lifting the bell jar can be
° unaers£o0d obviously from the 1;luntrat10n.
Recla01ng the bell jar is still more difflculﬁ‘

: Q
and precarious.

No facilities are pr?yided fdrvloading and

. unlo&&ing theaSu%qtrate or the source

No faCl ities are Dresenf to“ﬁféﬁ tha b911>7f
Jar dur&nc fhm lvading tlm@ - '?'; j

_Leak teutiﬁf consumcs ﬁ0031derabl time o o

Maintenanee‘ls~diff1 iLt b@C&ﬁSQ of the

2 . inaccessible components .;',ﬁ), ,‘;;?
. B @rgﬁisiéﬁ,is offered *to redute the mnoise
- - geneT¢QVN’éy'the,rctaryf" ring working
7/ V
) & 3
:
. - 5 -




g et

'1pg item Droduct product systvm or actiwgty

sg : in onder to determine 1f a cost item can be

o / o

~reduced Wh@%ﬁg;;?ntainingdor improving the »2 
functlonal reqirements. . \;7

o

3

,; ?hé~typ%s‘of value are -.use value,
1éi¢hangé,?alue'and esteem value.
- Value is the ratio of function to cost.

; : : o e} : /
¢ - ste valup is ths lowest cost required to aehleve

Lo

: g
. a glven LISG o5 SGI’VlCB.

’ﬁsteem value 1s the lowest cost required fo
€] - 3

9

achleve a vlven de31rab111ty

o

“Cogt value is the sum of materlal, labour and

. other cos»& raqulred to produce artlcle. It

 f'also 1ncludes qpst of dlstrlbutlon

?Exchange value is the market’?aiu@ Wthh

- e eﬁablms us to exchanve an artlcle for anotber

artlﬂle or For money.

Use value, exchange valum and ﬂsteom value of

f,fhe existing evanoratlon-u re oBvxously

. wery low.; ”Osv value anal¢51s 1s not oerform~

'fed due to 1aok of tlme and fac111t1es.




It lS to examine valldlty and 1ntegration of
e o o

formal o}ements, v1sual and psychologlcal.
‘o

fwhctlons of colcur, 3haoe and product grap"cs.

‘.The nétural desire of mam while looking.at a

random pattdn is to creatd order on to see
® - - ’

%“faér in parts n relation to the whole

){gain, too much order éhd 1ack of Yvar, ety is

'algo unwanted

IPThé ¢q1dur of some of the existing equipments
,is dark blue withyfew‘narts in black. This is
the colour ugually glven for machineries.

 ,Thisvcoldar is ‘Qull and in the research e
: )

?;laboratorles it 1= not au a11 suitable.

‘Tbe overall form QP thc eau;pment is a rectan-’

gqlar cube.} Lven thaugh this is a simple form,

‘fthevcrganisatloﬂrof:the various elements has; "'

& L
.. - =

no order. - . i,

81“n1flcaaoe b@Cause 1t progects the 1mage

aﬂd identlty of a cernoratlon.




ergononical and safety,
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* The ovesﬁizjﬁamen310ns are d861déd by.talding

&nto COHSLueTathH the b@man factor.

fTh@ v1brqt1®n caus ed‘by the mechanical.pump

should be mﬂnlmum.

 Functional

'Jamber of sourceg.also.

' The dlfqulﬁn pump i meahan1ca1 Dumo .

s

- ‘; - #roaiy . .
The ﬁayoqt‘of the varidus components should

be such that the foss of space is minimum;
e » 2 = =

the accessibili}y being retained.

. Materlal Delection sh@uld be sucklthat 1t

: ‘15 st¢ucturallj strong, 11ght in weight and

?funcﬁlonal

i3

,Fabrlcatlon must be easy, quick and less

-expen51ve.

o
‘,':

1qu51on pump @m@uld be Paateuc& to the

framework strongly, but not rmcnlvlng the

"vibraﬁiéﬁ fnom £he mechanical pump.

‘e

'mhe Vacuum chamber-should be versatlle e

”accommaiste morﬂ numbeT ‘of su¢ ﬁrnue and

egat *kem 31EU¢taﬂcous1y 1f requireu.

o @
ihere should be nlav;31on for wla01ng more
-

bhould be 1ncornoraued w1th %ne latest

develonmeﬂts in the Dartlcular field.

vmutterfly valves Qhoqu be prefarred to
u%hpllvw Qealed va*veb Decauge of thelr‘

- :a&Vaﬁtagﬁﬁ memtlnned before.




©
A3

. ® s : . ’ -

The unit should be movable along with all

® o
°
° @

 c5hp8nents. ’

- In order %o facilitate leak testingfthetg
shkould be provision for fixing gauges at

. dlf?erﬂﬁg ﬁ01nts. ’

® ®
'

‘ﬁqauge head hould be carefully sited and
correctly used to get accurate r?yﬁits.

®

$£jvmhicknn5f monltors are to be present with

5[1consuml

“:the unlt for contro;llng the thickfless.

a"\.'} o ‘ °
®

‘  The @qulpment should have facilities to
)

’A:sit and. oerform tbe varlou operations.

<?L@a&1n¢ an& unloadlng of the gubstrates

and sources snould be easy and less time

'f Tbe~ho1ght-aﬁé 1ocatiOnvof éontrovadnsole " 

'should be Q@Cld@d on the baals of anthro—

' ncmetrlc aata11 12 13 14 -

The size, -ﬁhape and ‘contour of the knobs,

anws and other controls snould be arrited
at oh the OdSlS of human, ehglneerlng &hta.s
'\The alal layout shouli be designed in such
a wa?ft;au‘check readlng or quantltatlwe
reaalnw 1e’ontlmam.k?37’18 :
The polnuer should alao be 6351gned for
easy readlng.f‘;  |

Thm noise lavel of the. euulpment should be-




"_It'shoal

visual &

-lnstalled | ':ffu'ffu .

' ’located

be possible to open and close the
o

>  encl&sure panels quﬁ%hlv so that leake test»

“;1ng ana mdlntenanee is convenient and 1éSs

’:ftlme consuming. . ‘ .
yfﬁll gafg%ygggffgﬁes should be 1ncorporated
']rin the equlpmﬂnt to prevent damage, and

qfdanger to the operator. 5 vc *.T!

fifFunctlenal colours shoula be selected for
 §tbe dlfferemt elememts. .

‘Colourgselected shoald go in harmgny with

th environment wbere the product will be

@

'fOrganisatlon of the VdLlOUS elements Qhﬁuld

“ev1nce oraer, balance and prcnortlon.

v hore should be economy of planes and

@
fUTmS- »"

'Form should be d901&ed“1n harmony with the

 qual1ti s of the materlal solgcted..

iiDlstuPblﬂg elements llke screw heads,

e

weld mafks ete. should be mlnlmu_ i

Product graphics should be effectlvely

: .




SIS AND SOLUTION

N Al
. S .
<
<«
te

(,‘ 3

This chanter con51sts of synthesis, alternative L

‘  solut1ons and the flnal selution.. Burlng the

"synthetlc phase one vries t0 arrive at solut-

; 1ons - evolutlonary or innovatlv% - whlcb can

V’ fsat1sfy the varioas d631gn requlrements or

constraints 8ome of whlch however may be f/

vyoptimlsedf iﬁough moﬁels and mocknup models

are const,acted and 3tud1ed to find out any

‘1 ShO“tCOmln5S 1n the dbsign‘solutlon. By effect~'

gjlnv saitabla omlsSLOHS and ccmmlsgions, one

' decides abcut bhe flnal selutian. The details
',of th& fxnal solutlan is WOThbd out model
M:fanricated und drawings made to communxcate

'fthe d931wn corceat




:
L\ﬂs mentloQOd before, 0ﬁﬂvenlence and comfort

to the operator, versatﬁlﬂty of the equipment
fand ordered OT“dHlsaleﬂ of the various eléments

were the factors O“thlsed Nevertheless all

\'messible efforts we/é msde to impawnt due con-
e fE o v
Tvldefatlon uo ‘other requlrements also viz.
“ease of fabrlcatlon, oase of malntenance,

" proper material selectionm, cost etc.
. ‘ ™

‘ wi£h*tﬁe above constraiﬁts in mind, design
“golution was.arrived st. During the synthetic
fiphdue many nrbllmlnqry sketches, rough models
A T iﬁ cafdboard, lu¢l scale mock-upomodels to
#alida£e numan factors and plaster models to

=

- decide about the final form were made.




\Mock-up model made
Gecide optimum dimen-

@ ;
siongs and ‘locations of

isplays. ¢ E
: &
compati-
lity between oper-
o @ : i '
~ator height and equip-o| -
@

1¥ operater work-

4

ng on the equipment. ) |

s tature

. working on

the equipment in

A

o

sitting posture.




o

(e

hf«:}‘r o1

1at1ﬂ¢ controls

t*%uimg'pOﬁta

juipment




0 Thie unlt iu e51gneé for ctandinv one”atlons,‘
o The varloas contrels are nlaced at such a.
nelght that Lhey can be operated convenlentlv,

1:)

com;ortably and ouicx¢y.

The Vacuum chambar is d931gned for maxlmum -

. VELsatlllty and flexmbllltyu 'The detalls are

furnlshed along with the flnaL qol@h~5§

9

The controlbcensole is 'ocﬂiéﬁfat the'oﬁtimamr
i hekght fOr accurstm and qulck recordlng of tr° 
. various Lanfmatloﬂ

The whole euuvpmemt is fﬂbflcated in sheet

mﬁm.wﬂgamm@ﬂg. = ——

-




:d851gned fo“ operatlng in the

. .
sxttxng OOSb&rem The control console forms
one unlt %nd the vacuuchh§m&er and pumps form

anot?er unltfag that they cdn @e frangnorted

5ea511y an1 awr@nﬁea pccerding to the_requirer

‘ments ofithe‘operatpr. e “,{37‘

W

The helght.ﬁf the controls, the belght ar ‘the

worklng/ 1tlng area and dleplay helght ate

5
%

deC1ﬁed @q‘the ba31s alb anthronometrlcil data.
vThe vacuum chamber is verga+1le and flexible v
as in the urev1ous case.‘

The eontrol console is 1n FRP and the tother— -

'“anit is.1n sh et metal.

i

+
o




!

< 33 >leztn]
.

Bl 300

-700-

bt equipment

«The'OVera71ad1men81ons ef

dlqplaysi}g

1ﬁ31&e the equlpment are d@01dbd for obtalnlng

.;optimum“resulﬁs.

JA

The éaiiint’te“ture of ‘this deslgn is: the use

- ‘6f?FRP:for the top portlon @f the equlpment
becausm o 1t¢ unlque quallties. |
Other advavtages of this d931gn are same as
that of the previous ones.  ‘f, -

. .




.-

fFINAL DOLUTION f, Ftﬁ '~ae alternat1VG soluti ons the last
L \x %W : solutlo@ is chosen as the flnal solutien, = -

& 9 . ‘ o

-The details of this solution is given Do le

9 -

The dimensions of the equipment are de01ded ‘liuf
- ,ﬂ\\‘

xor oneratlon in the 31tt1ng posture. Working/

Q i letlng surface which is a par€ of the equip— .ﬁ

ment ftself is provided as seen in the‘illugé

. stratben. =

7Qf' - The vacuum chamber is designed®for maximum
= fiéxibiﬁty.' ;rhé, substrate holder can
accommodate elght substratpc“at 8 tlme. The

*"f}substrates ca#Vbe slidea 1n for loaalng the

"chamber, thezeby reda61ng the tlme and effort

The substrﬁte bolaer is movable. a,f‘?{'J‘k

',td . by

Eight’;}'ber of sources may be placed thus

”fth v ‘ vlmcrea31nﬂﬂthe flex1bllrty.» The source holder

29

‘lS rotataole‘as requlred by the opmrator




v

:(6) Best materlal for batch nroduction s

v(7) No further finlshing required aftenﬂmﬁzi;:ﬂma

Hahdwheeis are Supplanted with cranks to -~

"f&d%}itatéﬁopening and closing-of'the,valves.

v}

Thé.knobé'of'%he variacs are éedesighéd'for

. better grip and comfort. =
, - |

'"The dlals, graduatlons, p01nter, the colour

of the dlal artl the overall shape of the meterf_

are arrlved at5 n‘ '7ba8£€’of ergonomlcs and -

Sy
-4

e

'i“perceptiwe_pgy,wologg,

For ease_of malntenance and leak testing, the.j,

'venclosure panels arc so0 designed that they can
be Sllded out for opem.ng° '
L 4 | /.‘
.n_ : /




- The CbloﬁT‘SCﬁéme of the unit is functional

e - . - s

.. - and selected to suit the environment 6f

-~ . research laboratories or industries. —

¢ - .2

. :fPeriéién td-keep thw'glass cylinder dufing
I
the loadlng time 13 present in the, redesign-
ed plant. . -
“ ;;7-Tbé‘t %él7apnearaneeﬁ6fhthe redesigned
;fgplant has been arrived at for impartlng
. ‘~  order, balance and nroportlon to the various
"elements gpnt" d in the unit ‘
‘:i . .
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