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PREPACE

The oxhibition of filme hao played a
dominont role in getting popularity of cinoma
vhich hac further resulted into the growth of
film industry to such an extent,that it has becomo
one of tho major industry in Indis, Thie could bo
dono through the theatres for exhidition of
films, where the architect is invalvea for their
planning. Thekafore he must hava.the guidélinea
for.planning the nineualtheatra. uhich will offer
the conducive performance., Considerable dete is
available for planning the cinoma but it is in scatt-
ered form and morsover, thé standarde for plenning

factors are not suitable to Indian conditions. As
euch this otudy shell fulfil this need to some
oxtent,

This toxt nmay serve the architecte as a guide
to plan a8 cinema, keeping in view the oemfart and
pefety Of the patrnna‘ It must be pointed out
that this study 4s rostricted to the cinema suditoriun
only and not the accessory reoquirements of the cineme
theatrs. It 1e hoped that the architects will find
this text useful for planning the oinema auditorium
more functionally.
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IBTRODUCTION

7 Audio~visual faocility L2 one of the most
important tool of communication, which is on art of
tronsmitting the information, ideas and attitudes
from porcon to pervon, by soeing and hoaring : -
simaltanoously. It 46 playing the oignifiocant rolec not
only in the field of rocrsation dut also in education,

buciness and commorco, and communication procens,

Thoro are verious means and mothods of roorea=
tion end ontortainment. lagezines, nouspapers, books
ote. can bolp those vho have attoinoed a certain stan-
dard of proficiency in language. Rodio and tolevision
requires some initial 1nvaatmant_and the cost of |
maintonance. lan feels tired and bored after tho
day's work, so the talking and'raading ot euch timo
requires too much of én effort. Tho common man cannot
afford to join inmstitution like clubs, socioticsn,
hotels etc., merely because of their cconomic
standards, But the audioevisusl focility, employed
for recreatioh vhich 1o known as 'CIRCMAY, provides
rocreation as well ao knowledge to general messos
st cheaper rate. Today, it hao mergoed deepiy ia the
cooial life of the common massed. Due 0 rising

domand of cinoma, film 1nduatry flourisched to such
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an extent that it has been placed in second position
in the list of major industries in India. In short,

the recreational value of audio-visual facility has
been recognised as the highest amongst the educational§

business and commerce and communication./

India 1s the second largest producer of films,
but it is the matter-pf utmost regret thagzg;mber
of the theatres in the country has not kept pace with
the increase in population and in the production
of films. For the population of 55 erores, we have
only 7400 theatres which is not even one cinema for
eﬁery 76;000 people. Similarly, it is only in the
cities and important towne that enteipreneures come
fprwara to build theatres and not in the villages
and leséér populated areas. As a consequence, the
majority of population is denied the faéility.of
economical entertainment with educational value N

attached to it, In nut shell, there is an acute

éhortage of cinema facility in the country.

More recently, the services of archiﬁecté
have. been incressingly recognised and there are
less and less chandes of theatre structures being
constructed without professional guidapce. Significant '
work hes been done in'this field in foreign |
6ountries. But, in India, research in this field -
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io lacking. ¥With the rosults tho arnhggeota adopt
‘the standards from foroign countriea,'uhxch do net
funoction upto the optimum officioncy. Undor these

. provailing circumotances, there aro many chances
of having dravebacks in the design of thentros and
theoroby doteriorating the quality of thoatros, |
 Honce, due to substondard quality of theatres and
1néreaeing number of thoetros in tho future, the
need of formulation of planping standards should be
réaliaed.'whis gave the incentive to the author to
contribute his efforts in this diroetion, This
study is maode under the following hosda:

.1) Tho baoic study of planning consideratione
through booka, 1iteraturo, aond diccuseion
with poersons in the field,

11) The study of prevailing aonditione through

tho curvey of cinome thoatres.

111) Pormulation of planning standards for the
functionsl requirerents i.e, comforts
{auditory, visusl end physical) and

eafety within cinema auditorium.

For the oake of simpliocity, this text is
divided in five partso. Firet part, headed ae
Bistorical background, deals with birth and aevelopmant

of motion pictures in westorn countrios and ia India.
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It also gives tho roviev of developmonts in filnm,
oound and sereen. Hodern tochniques ouch no

Cinorams, Cinemascope, Vietavision, Todd=A,0., !Mirror
Sereon Arrangemont eto. have beon discuased ﬁery
oxhauetivoly, <similarly a briof curﬁoy of advancenent
in motion picture thoatree hae been introduced to

make out the old concepts of theatre dagign.

Iaotly, the varioun social aspects of cinene are
diccusaed for tho otudy of general bebavioural pattern
of the population.

‘ﬁecon& part i.6. Planning Criteria governs
the various planning considerations with specisl
roforence to functional reguiremonto (éomfortg and
safoty) for audio~vioual parformande in tho cinome
auditorin, They cover the planning fnctors, conditions

for confort end éafetyi and oguipments,

The third part, nemed eas coseo otudy, is dealt
wvith tho odaservations of survey of 10 cincma thoatroo
in Dolhi with varying éapaexty. Tho obﬂarvatiéna vere
taken aftor experiencing thoir performance porsonally,
for collecting the required information. This was
done for the exploration of the prevuiling conditions
of exdisting cinema theatres for preparation of the

standards,
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" The fourth part, terméd as Bvolution of
Plenning Jtandards, is diecussced with the methodie
approach to achieve the planning standarde,

" The £4fth and the last part of text is
reconmendations and conclusions which includes thé
formulation of planning standarde exclusively prep~
ared by Indian Standarde Institution and finally, it

io tied up by conclusions.



PART -1
CHAPTER -1

HISTORY OF HOTION PICTURES

1.0 Gonoral

The art of omsting ohsdov on soraen by'moana
of light i.c. shadowmplay performznce ic os old os
Indue civilization, but the history of motion pictureo
Lo sald {0 bave dbegun with the invontion of photography,
originnted by LEONARDO=DAVINCI. Further developmont in
photogrophy gave birth to moving pictures. Vhon it
becane posoible to éhov movenant by projecting nﬁmbex
of pilctures within a particular time to register a
complete movement, The noxt boost in the technique
oamo in;uhan;tka sound and the moving pioturcs
oould be synchronizodﬁfﬁa noving pictures got popue
larity due to its novelty ané uniquenesse, and the
grovth of motion pictures reached to such a levol that
the motion pieture industry became one of the major
industrios in the world.,

1.1 Birth of NHotion Picturos

The motion pileturc ic the latost machiny tool
in the gorvico of omproesion. The offorts to tranemit
enotional stiruli and oprrience by racreating events
hove resulted in language, oral and writton, tho

plavtic and graphic arte,the stage, muolc and
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lasfly the nareen(l);
Porhaps, LBONARDO-DA-VINCI vac inspired

by the shedowplays in originating the idea of photo~
graghy vhich 4s the baois of motion piature a0roon-
ing. lator, othor colentists dovelopod tho ides
furthor in thoir rospective fields. In 1860, COLBMAN
BRLLER3, a’manhdntnal‘ong&noar in Philndolphia, mado
£irot effort to r01£§S photography to the principle

of 'Z0ETROPE'. Ho deaigned & machine and patented ae
the 'RINZHOTOSCOPE' in U.3uA., in 1861.(?) In Prance,
 LOULS ARTHUR D. HAHRON , hed elso patented the ides
of complete antiocipation of motion picturs, in 1664.
The SELLER'S method of photographing 'poscd phaces

of motion'! was appliod to projecting Zootrapic device
by BERRY R. HEYL, on snothor engineer of Philadolphis,
which vae oxhibited in 1870, but the 1dea was originatod
by BARON UCH&?IUS‘I), In 1872 , & mothod of photogrnphy
vith a8 camera with ¢leoctric shutter control; voo
achieved by JOHN D. IAACS in cocoperation with

BOVARD FUYBRIDGE who was intoreocted in animal photoe
graphy (), Purthor ©.MUYBRIDGE invented ZOOPHAXISCORE for

reproducing sotions of snimeleo in motion. After that
many vcliontists in Tangland, France and U.5.A. wore

simultancounly ongagod in the research on movie

1. ¥orthington, Clifford, 'Tho Influenco of Cinomo on
Contomporary Auditorin Design', (lLondon: Jir losac
Pitman nnd Sons, Ltd.) page no.B8.

2e ‘Botton/riatureuy Enclyclopnedia Briteoanics, Vol.l5,
page no,.851.



photography.

In 1887, THOROS BDISOR approached tho probiom
of moving pioturos with phonograph idea, Eis first
motion picture machine recorded a spiral of tiny
pietures on a cylindor in tho.pattern of phonograph
groove. The pictures voro givon an intermittent motion
and viewed through a microscope, but the resulis vere
inodequato. Henco ho tried for longer images on
tape and designed a deviee‘fbr this purpoge but tho

tape material was not saticfactory.

In 1889, a 'aitronoallulgaa base' photographic
£ilm wao inventod end menufactured by GEORGE SASTHAN |
to meot tho mochanical problem of “Holler Photogrophy'.
Bdison tried thio film succeasfully in hic pioture
nmachine and doponastrated at WIST-ORANGE, in 1689 and
wado the motion ploture e reality.'tﬁ 1891, he
patontod hisc machino mo 'KINETOSCOPE'® inm U,8.A. It
vas dioplayed at Columdin Exhidition in Chicogo, Then -
the machino oamo for the public show in 1894, in
Nowyork. This vas the otarting point of commorcinl
history of motion pieturaaa(z)

During the course of time o demond arose for
‘the machzno vhich ohould combine the Einotoscopo's
file rocord with the maglc 1antern. o¢ that the

* RINETOSCOPE= It 16 o peep=choy device in which tho
£ilp runs with tho continuous movemont betwoen tho
megnifying lono and o light socurca,



picture might ﬁa enlarged from poep-show and shown
to a 1arger audience for nore returnsc, But tpo
belief that the exhibition to large audioncoo vould
rapidly oxhauot the novelty of wmotion picturs,

discouragod this iden of oxpanscion,

Rdison's vork Anspired many inventors to
oolva tho problom of projoction of f£ilm, In 1895,
Hnjor YW,LATHAR from Verginia, imvonted and oxhibitod
his 'PANTOPTIEON' projooting kinotoseopic f£ilm but
failed duo to tochnologicsl shortoomings.'Z). Howover,
& nmore soticfactory muchine known a8 ’CIﬂEﬁATO&BAPH‘
vas devolopod by LOUID nAd AﬁGUSTE LUNIERE, the | '
photographic manufacturoro in France. They took out
Prenan pateat and domonotrated their machine ian 1895
in 1yONs, (1) |

During the same time, THOMAD ARMAT of Vnshington
inventod the principle ¢f modern groseetor with filn
movenont which gives tho oach succossive image, o period
of rest , and illumination in oxeoss of tho period
of movamont Lfrom imoge to image. Thio machine wvan known
as ‘VISTASCOPE' and was publicly exhibited im 189% at
Atlanta. It diapiayed pictures very much like Kinotoacopo.
In 16896, ROBERT V.PAUL of London, meanufsctured a projoce
tion mochine 'THBATRAGRAPE' on thu‘aame ixnea(z). Thus

the development in tho projection machine took placo
for better performsnce, éuring the courso of timo. Tho
typiéal projoction maohine vhich is in vogue, is theo
outcone of ouch devalopnohta. (Pig.No.l1,.1).
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A TYPICAL PROJECTION MACHNE
FOR %5 MM FILMS WITH OPTICAL
OR MAGNETIC MULTI CHANNELS.

1’

PLATE NO. |




1.2 Grouth of Hotion Pioturcs in Vestorn Countriec
Various typoo of cinematograph machines came

into exiotonco and thoir inventors felt tho nood of

pudblic oxhibition of their machinos., Henoce thoy used

to soroen the 'short oventa' shootod for this purpose.

But from tho commoreinl yoint of viow, tho first

oshibition of ocuch ‘short oveont', vas hold at

KASTER AND BIALS FUSIC HALL at New York onZrd

aprsd 1896¢3), buring the camo timo, L.LUMIERE aloo

performed a show for the ponying audiencs in London.

In tho boginning,the motion pioture industry
vas convidered as a source of making money rethor an
art; There vns absongo of individual ereativonoss,
compooition and imeginotion. CGEDORGE MRLIES, a fronch
camoraman, vho invented 'HACIC TRICEKS' and used them
in motion pletures, gave tho puch to the £ilp industry
by novelty. Thus tho feundation of film teohniques
~vas leid. In 1903, EDVIN 5,PORTER, Hdison's camoraman, .
established the principle of oditing. Ho comprossed
all tho known inventions of tho seoroon into single
ploturo, 'The Jife of the Amerioen Fireman'(3), mo
succoss of this film encouraged to produce more filmo.
Tho pictures oceupying the whole roel in longth vhioh
ootablished tho ‘etory pieture', iantroduced tho art

3¢ doin, Dr, Rikhadb, 'Boonomic Aspoots of Pilm Industry',
page no.24, '



of narration for motion picturcs and placed thon

on on indopondont bdasio, Fopularity of motion
plcturos oncourpged to produce many pictures. U.de.d.,
England, Gormany and PFrenoe wore the losding countrioeo
in the production of filmso,

1.3 Grovth of Hotion Pieturos in Indin

In India, no tochnical and scientific dovelope
ment in potion ploture indnatry had'tahan place.
Hovever the motion pictures casme from wost and ahown
& nevw direootion towards the combination of dramatic
and photographic arte. The first show was given by
LUMIER BROS on l4th July 1896 at BOVELTY THEATHE,
nov known ac EXCELJIOR CINEMA at chbay(3). SIGHOR
COLONELLO end CCRHAGLIA from Italy, continuod giving
puccessful cinema shove 1n.Bambay during 1897«98{4).
Thoy wore followed by Indian liko PB.HEHTA, who
ostablishod his oun cinema 'AMERICA-INDIA'. Some
curopeans also sterted caocual ¢inema shows at various

places in Eombay.

in 1904, M.D.GETHARA started regular chous at
Bombay. Later, Mr. PATHE also camo in tho fio1d(4),
Simllarly, growing public pntronsge gave gravity to
many other promotors of the film inSustry to atart

4. Rodgor, J.Ross, 'Fapers Committoo Activitios Abrend!,
Journal of Soclety of Hotien Picturc and Tolevicion
Bngineors', Vol.73, Jan, 1964, page No.%l.



. ¢inomn showe in othor part of the country and
continucd to oxhibit wostern films till the birth

'of Indian motion plcturec,

*RAJA BARISCHANDRA' was the first Indian
film of 3700 £t, length, It vas born on Indian coil
end produced by DADASAHER PHALKR, It was reloaned
vith & groat cuccess on 17th May 1913, at CORONATION
theatre, in Bombay(a); During the same timo & full
length fenture film; YQUEEN BLIZABRTH' was roloased
in London, wvhich is rogarded ns & significant

coincidenco in the novie world.

The succoss of 'Raja Harishchandra' led
73&@35&5@& Phalke to make more ploturcs. Heo produced
gear about 100 films during 21 yearn of hin aotive

- earoor and becawme a prominont porscnality and pioaeer
of matién picture industry. Yo 1917 , J.F.VADGH formed
the first f£ilm compeny in CALCUITA and atarted with
the first £ilm 'NAL-DAWAYANTI' {n Bengal.‘4)

The great cuccops and increasing popularity
of motion pictures led the Covornment to pass tho first
aot , entitled 'INCIAN CINEWATOGRAPH ACT OF 1918',
The Government, furthor, appointed an onquiry
vcvmmattee in Soptombor 1927 to ezamine the position
- of £4lm industry in tho country. Tho Committec folt
tho noed of the organication in tho motion pleture



industry, vhich gavo birth to *FOTION PICTURE SOCIETY
OF 1EDIA', in 1932(3). lator, the organiontions
rolatod to motion pioture industry, como in boing.
Thus the periocd of orgoniced film industry had otarted
vith tho graduel grouth of production of motion
pieturca,

In 1931, ARDEGHIR IRANI introduced sound in
his movie 'ALAN-ARA', vhiok wouo tho first talkio
after 1500 silont filme produced in Bomday, Celeutta
and todras®®), Day vy day, tho mumber of talkies
inereased as compmréd to eilent MGViaa. The graph
(Plato No,.2) shous tho grouth of motion pletures
producod during 1951 %o 1970 in almost all Indian
langunges. In 1945, the production of film went dowm
drasticnlly due to the war timo. Todéy, the produotion
of movies placed India in the liot of major movio
produeing countries., Govorament of India eloo took
initiative to meet tho current domunds in this £i0ld
by establishing PILH AHD TRLEVIGION INSTITUTE OF
IRDIA at Poono in tho year 1961.

Q0
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OBAPTER =2

DEVBLOPFBHT OF TRCHUIQUED

2.0 Gonoral

At hes been explained that the éevolopmont
of motion picturos firet omerged from the ladborastorios
of abatract scionce in 1694, ne Ldison's KINCTOGCCPD.
By 1925 , simplificotion and refinemont in techniques
started vith the holp of physical sciences, 1.0.

' 1
mochanicnl, optical, chomical aend electranias.( )

The film ie the most important factor to enhanco
the ontertainment valuco of motion pictures. Conotant
rosenrch and inprovement in the film materxal'have
‘bonefited the rotiofpicture industry and its npoctatoro
‘throughout the world.

found in novies vas anothor a notable contri-
bution and wae introducod by the mothod of photo-
electric cells end eloctricnl amplification invonted
by the ELECTRIC AND RADIO LABORATORY in 1927, )

After tho Vorld Var II, radio, tolevision ond
other audio-visual facilities for recrention and
entértaiuﬁent, emorged in the competition with
potion pilotures, Thie competition posed the
sodentists to dovelop nev tochnigues of precentation
of motion pictures cuch as CINBRANA, CIBRMASCOPE,

1. Vorthington, Clifford, 'Tho Influcnco of Cinooo on
Contemporary Awditoris Decign' (London: Jir loenc
Pitman and Jons, Ltd.) pago No.9



VILTAVISICH, TODL=A.O. ete. to rocapture the loot

audionco.

" 2.1 Dovelopment in Fhotographic Film

Tho floxiblb oupport or base that nmakes
pocoible motion pleturcs o colled £11m.(?) pr1p
for motion piotures requires s bace thet ie tough

enough to withatand tonsion and flexible onough to

e

wound on spools., From optiocnl and photography point

- of viov, £ilm must not chenge the tono or colour
values of piatures, muot be uniform end able to

reoceive the photographic emulsions.

In tho beginning, EA&TMAR'inventeé
| YORLLULOJE NITRATE® plastic £4im in 2889(2), me
gtandardised t:hs image proportion, film size and
shape, projeotion spoad and nereen proportion ete.
which acilitate tho production, distribution end
oxbibition of f4lrno throughout tho world. This film
romained in voguo until about 1950, vhen 'CELLULOLE
TRIACETATE' f£ilm camo in uso,

In 1956, a POLYSTER bace film, thinnor than
oollulose film wop invented by DU PORT DB HBHOURS
and CQ., which i3 in use £411 tuday‘g). It hen

2, 'Motion Picthroa‘, Encydioyasdin.Eritannioa,'?61.15. |

Pago No.852.
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proportion of optical ciearity, rosintance to

voar and toar, low aoncitivity to moisture, rolative
stiffnoco and imnflomable, Rastman,Pu Pont and
other film mekers started menufacturing of BLACK
and VHITE £1ilms for rossonableo specd and £1ilm
grainn to oetiefy the neoeds of the motion pioctursc,
Pine graine ere nceded to permit tho maximum

nognification, /

Colour in the rotion picture is ono of tho
“yondere of 20th contury. Ip the beoginning, indivicunl
picture waé coloured by hand pith tue boole colours
vhich vas folloved by three basic colours. Then a
syston of thres nogatives wvith three primary colours
came in practice end uos followed by HONOPACK method
in which.cclouring of all primary colours wne nnde
possible on single otrip of £ilms, Thio method uac
originatod by = frenchman, LOUIS PUCOS DU HAURO,

1n 1928, ()

Furthor devolopment 1ike multiecolour vas
achiovod through research by BASTHAN KODAK and
TECHNICOLOUR, 'BECKY SHARP' wae the first movie
in technicolour, producod in 1935.(2) The production
of tochnicolour f£ilm wore furthor rofined and 1n¢p$red}
lator, by othor companies like CEVACOLOUR, FUJI COLOUR.

Sinilerly, developmont in eize of film ves nlco done
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for various typeo of projootion tochniques (Fig.lo.2.1).

In 1867, WORDGVORTH DORIJTHORLE putforth the
ides cf‘oombinatiah of phonograph with motion
picture, dbut Sdicon Amplemented this idea snd combined
the phonogroph with projector in 1887, howvover the
oynchronioation vas not aatiatactary(l). 56 the
sudionce could not approciate talkies over tho silont
moviee and the intorsst in the sound in movios remained
inaotive for long periocd. ’

In 1926 , the sound ern bogan with 'QGN-JUAH'.
featuring synchronised music only ond in 1§27, music .
and dialogue wao introfucod in *THE JazzsiNeER* (2,
Both the £ilms vere prosented in tho VITAPHOND systom
in vhich the'aaund vad on dioen, dovelopod by
Yeatern Llectric Company, U.idsle ' -

~ doon after, recording of sound on the film
itself beoceome yanaiblé. In thisc system, the sound
tracke were recorded nt the odges of the film,
synﬁhraniaiag the visual imagos, At preosent, princie
pally thore are two mothods of recording sound, i.e.
1) Cpticel cound recording, (ii) Magnotic Uound
reuorﬁing. |

 Optical sound rocording wes invented by
CeBFRITTI, 4n 1880, in U.s.A., but it vns introducod
in motion pisture in 1926(2). Thero are two methods

of rocording oound opticslly {(a) Veriasble area method
and (b) varisble density wmothod. In both cases tho
sound tracks are photographically recordsd on the
edgoo of film., Por reproduction of sound, the light



fron an cxoiter lamp,ic focuood through an optical
syoton on the tracks of film with optically rocordod
sound, (Pig.ll0.2.2). Tho light fluctuating in intonoity
on account of the gradiations on tho tracks are
converted to eloetricel energy by photoelectrié co0llo.
These elootrical signolo aro fod to tho amplifire

which emplificn them and finaslly fod to the opeakers

bohingd fha oerocn.

liagnotic sound oystemspm schiocved by the
Germénn aftor Vorld var II, but the mggnetic stripp=
ing of squné?;he same film wae introduced by REREVO in
in 1951(3). In thio pystom, the f£ilm 19 ocoated with iron
oxide and then it i passed ot unifornm spood throﬁgh é
magnetic ficld. The miorophone output 18 fed to the
magnet and the sound is recorded by tho changes in
tho magnetic flux. Reproduction 1s tho exactly
rovoree process (Fig.Ho.2.3). No processing of eny
kind io required and ezcollont quality of sound oan

be achieved. Ac such, it had replaced opticel ocound.

In 1953, STTREOPHCFIC sound oystom wao inventod
by BELL TELEPHONE LABCRATORIES, which g&f@ tho first
domonestraotion in Vashington. This syoton necevsitatos
oultiple channel to give tho cound 1lifo. Jike qualitieo
'and propor opacial relationship. The firat woo of
ptercophonic sound was mpde in 1954, uith four track

optical storcophonic sound sycteom designed by
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RADIO CORPORATION OFP AHERICA(I). Promotors of cinomow

scope advocated this oystom for cinomaaccopo precontation,

Storoophonic sound is a method of rocording
and TOTroduetlon yhioh 4n offeoet, reoreates tho original
sound performanse on the ecroon as though tho porfors
monco vere actually there. It roguiren the daa of
pultiplicity of microphonoc vith soparato indivisusl
reobrding channols and rocorde for each, tho reproducing
pyston roquires the samo number 0: separate channels
and loudepeckers, Stercophonic gsound includes dirgct-
ionality or localization of the sound sources corres-

ponding to visual location of the source on the screon,

2.3 Dovelopunent of Vide Sereen
The dovelopment in techniques of wide soreen

bad beon takon placo long defore, dbut the prior use
| 0f these haz beon avoided hocouse they nocessitated
costly reequipping of studioo, laboratories and the
theatres. lLater when the rovies came in diroct
competition with telovision, tho uso of development

in screon was renlised. To increace the atiraction of
film, three dimenvicral films were developed. But thoy
fallod as they rogquired special spoctacloes vhich saused
inconvonience to the patrons. Then the oinerama proceso

vas invented to nchieve the high dogree of audienco
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participation.

It vas the dovelopment ond refinement in oinematoe
‘graphy techniques, by which changes in wide sercen
bocamo possible. They are as followa.(z)

(1) Anomorphic lenceo to permit *UQUBEZING?
in the photography and ‘UNJQUERZIRG' 4n

projootioﬁ of widor imago.

{(14) Tho inscertion of film in tho cemeras horigze

ontally to achieve panoronic effeots.

(141) The 4invontion of 'BUC-EYE' lens, for oxpand-
ing the camera range upto 130°.'and of other
loneoo Gosigned to'widen the camera range
and to increase the illusion of audionce
participotion. With the result , verious
iechﬂiquaa such cinomescopeo, vistavision,
fodd-A.G ete. came into exieianee.naeh of
theno teehniquea iaquirea sereens of dift-

;rent agpect ratioce (Fig.[o.2.4),

2+3.1 CIRERABA

The opening of cinorama in Now York, in 1952,
bocame the most important milentoné in the secroon
niotory. (2 Tne besic 1dea wao originntod by RALPE
VALKER, an Anorican architect, vho formod & company
'VITARAMA CORFPORATION' with hioc ncsociates and



2,ﬁ
i

Thic system requiros large sizo refloctors. Glass
mirror cannoct bo cmployod, firotly, because thoy aro
available in small sicoo and secondly, the mothod
of intoroonnocting omoll mirrors, io unsatiasfactory
for egveral practiosl reasonslike cost, ence of alignoont
and safety to spectators from acoidental broaking of
gluos mirror. But it io poceiblo to make large sizo
rof}eetors from notallicod polystor film called mirror
£ilm vhiech 1o atronger and durable,

Application of Tochniquo

Figure Ho.2.8.A.chove the plan of egisting
theatro. The floor ares of auditorium can be dividod
in threoc regions, 1t 18 nocessary tc leave oomo vacant
aréa ian front of the screen for tho minivum screen
clonrance vhioh is genorally‘equal to the soreen uidth
a8 per tho Cinematography regulatione., In foet, this
aros is wﬁate region., It io followed by nncchfortnble
region which usually extends upto twvice the soreon
vidth distanco and accommodates lowvor claps soato,
Comfortnble region starts after uncomfortable reéion
vhich extends upto about four times the screen width
diotance and accommodates upper clasa soate. For installte
tion of HIA 4in oxisting thoatre, it 1o regquired to
lowor dovn the half auditorium floor by about 8 £t, and
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to shift the position of screen exactly between

the waete region and uncomfortable region (Fig.

' Hoo.2.8«B and 2.8-C). Rogular ascrecn serves the seat-

ing ares leaving minirun soreen clearance on the main
floor , whereas the mirror adreen serves the peating

ares on the lowered floor, which starts from jJust

in front of the rbflcofﬁr. because the spectators

see the mirror screen of hac? $llumination in the

reflector at squidistance of roguler sereen,
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ADVANCEIERT OP HOTIOH PICTORE THEATRES

in the beginning, the ‘inventors of cinena had
no idea abouﬁ the commoercicl festure of their achiovo=
ments., They were working for scientific curiocity, but
in later stage, they knew the glimpees ofloommeraial
stage of cinoma; hence they had to hauad the cinone
in the existing buildings, originally intended for

ostage porformance.

Ia Burope, during the eanrly deys, the isolatod
displays of filmo werc parformgd at tho places of
entortainment, Soon, there was an inoreasing domand |
for continucus display of motion pietures and ompty
shops wore converted for this purposes, then tho
avdienco outgrev tho capacity, the oxhibitors realioced
the necessity of lerge cesombly halls. Honce, thoy
nﬁnrtéd nsing-thn otage thoatre for cinoma porformance.
Of courae this was tho invasion of cinena on stage
theatre. In 1913 , 'HIPPOLRCOME', Parin clasimed to ¢ater
for over 5000 cinemo potrons éaily(l). After many yoars,
the intornal design of building bogen to refloet tho
practical necds of tho pioture theatre. In London,
JHEPHERD'S BUSH PAVILION, the carlliost cinome of
arehitectural intoroot ves oponod in 1924 end wne

1. Worthington, Clifford, 'Tho Influcnco of Cinoma on
Contomporary Auditorin Denign', (London: uir lonee
Pitmon and Uons, Ltd.) pagoe Ho.9. ,



doveloped the ocreson and projoction for cincrama.
Aftor tho war, in 1950, REBVES took initintivo to este

ablich a nov cinorama company and procented tho firet
£41m 'THIS Id CINERAEA®, (1)

This techniquo wuses the¢ camora oquippod with
threo carefully matched lensce covering s fiold of
about 146° for photography, ené three projoctors arc
onployed t¢ project tho standord 35 mm. filmo 4in
synchronism. (Fig. K0.2.5) These three imngos aro
projectdd sido by side without ovorlapping by each
octher, on the éqreen to achieve & panoromic view, Throe
dimensiongl effect is croateod which can be further
-gnhanced dy employing stercophonie scund system. In

this typical installation, the screen with aspect
‘ratio 1:3.55, ia curved to maximunm of J?'uﬁ".‘ai

This ', serecn is made of pore than 1000 vortical
atriﬁﬁ of perforated matefial, %o avold tho reflection

of projection due to curvature of the ncraeen.

Exiscting theantres had to be modified to inatoall..c
cinersma, 8o there vere three projoctors to bo oet up
at one level, which are no more than 5° out of alignmont
with the scereon. These prujeetara aoculd be placed at |
eny distance from thg secreen, provided correct aligne
mont vas modo with tho section covercd by oach projector.

The first cinerama thoatro was constructed in 0&Axa;
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Jepan, in 1954, (?)

243.2 CINEHAGCOPR

The principle of anamorphic lenses and their
application to motion picturco dates back many
docadoes beforo cinomascopo. But tho system of ANAMARPHIC
LBl vas developed in 1953 by *'20th CENTURY FOX FILM
CORPORATION and was named ae 'CINBHAGCOPE?Y, ;THE ROB*
the first featuro film in oinemﬁeaope ieleaaaa in
195310, o

The popularity of oiﬁeﬁaacape had increansed to
such an extont that 16500 cinoma theoatros in America
and 13500 cinemn thoutres elsovhere in the world,

started showing tho cinemancope filme by 1956.(2)

Thic technique involves the use of anamorphic
lenses at the comara and projootor. The effect of
anamorphic 1ené‘eyatem.ia to squeezo the ploture
horigontolly and expend it to norzel proportions in

projection. Cinemascopo ploture muat clvays be
projected through oylindrical lens or o pricm attached
in front of the projector which oxpands the plicture

to a normal appoaranco.

(inemnceopic scroen hao 'Asyact ratio of iz&.§§
vhich i¢ tho videst oxcept that of cinerasma. It gives

sterecoscopic effect whilo wetching the panoromic
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seroon view. The vide soroonc of cinemascope, espoeinlly
in large thoatres, roquires a throe to five track

atoroophonic sound systom to onhance the illusion.

e3¢l VISTAVISION

This technique vas doevelopod by 'PARANOCURT PICTURE
CORPORATIOR', UsSeA. which usod a large negntive mothod,
Stondard 6 mm. film io pacsed horisontslly instead &
vortically through a speacially nodificd canora., Bach
ploture froms occupics the space of two ordinary piature
framesa, vhich rosults in spproximately doqble the
nogativb arca. For roguler ozhibition, vistavisicn
images are optically reduced, turncd 90° and printed
in standard fashion of 35 mm. film. By printing from
double frame negative, the vistavicion 35 mm. image
print 4s sﬁa*per then thot obtained by diroot contact
from standard 35 mm megative. The inoressed sizo of tho
film 1o bonefitial in theatreo oquipped with soreen of
noderate width. Furthor vistavicion sdvanced tho film
ort by reducing the magnification factor.

2.3.4 TODD=A,0, |

In 19535, MICHAEL TODD, snn sssociato in oinoromn
compony, worked on a camora with wide aﬁgle syatoen
and achieved the similer effecots of cinerama aet~np(2).
He formod TODIL=4.0. CORPORATION and,éevelapad a wide



scroen, single camern, singleo projector systom. In
1955, 'OEKLAHOMA' - stage rmsical, the first £ilm in
this tochniquo was releasod at Rivoli-thoatro, New

York, and 7 tracks magnotic oystem had been uaod(Z).

This technique of prosentntion requires the
use of 70 mm, vide notion pieture £11n as agoinst
the normsl 35 mm, with consequent incrcase in imoge
size. It advocotes tho utcoe of wide ﬁnd deep=ourved

scroen, ao well as an ospoot ratio of 1:2 meacurod

on the chord of the arc of tho seroen,

2¢3.9 MIRROR SCREEN ARRANGEIERT
| In India, Dr. C.R.NARAZHE, Indien Inctitute of
Technology, POUAI, Bombay invented techniguo of
Hirror Screen Arrangenoent in 1963(3). Ho gave the
first public demonotration at Powal on 16th April
1664 and patented his invontion, which rovolutionised
oonstructional aspecta of future cineme theatros,
Government of India honourcd Dr. Harathe ond awardod
Seientist Prise on Indopendance Day, 1972,

Hirror toroon Arrangenont 1a ¢ ultra modern
toohnigque of projecting film, It is neithor an imitation
nor a modification of any oxisting projoction techniquo.

3, Harathe, Dr. C.R., HNirror Seroen Arrangomont
(Bombay: Hirror Screen Brportise) poge Ro.J.
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Boeauso of [SA, vhich shkillfully uoces a tranelﬁoant
corcen and mirror, it io pdanible to obtain two
usoful ainome sorgensvith the holp of ono projootion,
This tochnique con aleo bo used in oxisting cinema |
thoatros, but more officient and coonomic design is
poosible in the propooed oinote which offors 207,
oconony in tho construction eost‘g). It can bo uvod
for any type of projection such an 3% mm., cinomge
scopo, vistavicion, 70 mm. ote. NSA offers 30Y.
increcont in existing or estimated capucity, vith
conmfortable soato fron visuwal comfort point of viewfs).
With the result, the profit can be doubled. It sloo
helps to improve the auditorium acoustios and quelisy

of ooroon zlluminution.

Baoie Principles := UYhen the picture ic projectod

on ono alide of trancluocut sorcen, its other sido

gots likovise illuminatod. If the oercen 4o _perfootly
vhite and suitably translucont, then tho back 4illu=
mination can be obtained as bright, charp and cloar
ae front illumination (Pig. H0.2.6). But tho back ille
umiﬁaticn is latoral inversion of front illumination,
If thic back illuminetion ic seen in the refloctor

or pirror, 1t vill be seen inversc of the zame which
ip oxactly similar to the front illumination and i»n

knovn ne mirror corecn. (Pig. H0.2.7).
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dooigned by FRANK T.VERITY®,
In America, KOLTER AND BIAL'S muoic hall at
Nowv York, uas uced for the exhibition on cdmmereial
bseis. NICHELODEON wee the first pormanont motion
picture hall opened in 1905 at P:TT&BB&G(Z).

In Incis, LUMIBRE BROJ. performod the firot
ghow on 14th Julyllsgé at NOVELTY stage theatro, now

known as BXCELSICOR Cinema, Bombay(a). Aftor that oany
bucinoscmon from outoides and the porsonalities from

Indin cene forwvard to stert the cinema in oxiecting
stoge theatres. Thero is no doubt that most of tho
nudionae of afage vac captured by cinema due to ito
novolty. Howevor, thore was a sudience due to whom,
tho stago rotained its importance and the invasion
of ocinomn on otage theatre wvas dofonced to sone
oxtent. Eith tho result, the neod for-aepnrata
thoatres for eine&a’perforqanaé;uas felt, H.D.SETHANA
- atarted the touring einema, during tho same tinme.
Thao the cinema thaatfe establiched 4its oﬁnliﬁontity
‘in the field of recroation. |

Yhen the oinoma decamo the commerciol product
ell over the world, it ﬂaa’suppoaed e8 the bdest

2, Hotion Pletures, Enoyclopmedia Britannica, Yol.l5,
P&gﬁ' Ho.855.

3. doin, Dr, Rikhab,, ‘'Beonomic Aspects of Fim
Induntry', pago Ho.20.
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meano of recreation and ite popularity went on
‘incronsing day by dny. To cater tho noed of groving
- public p&tronase,vﬁany cinoma theatrea of pormanont
‘nature were conatructed throughout India.The

graph shows the growth of oinemas from 1920 to 1972
(Plate Ho.8). With thio growth , the improvomont
in functional requirenonts and aothotios were oode
gradugliy.

" During the oourse of time, the technigues of
prosontation vere also improved vory rapidly, which
made designexr to change the 0ld concepts of ¢inoma.
1a wostern countrios organisations for regular research
in this f101d are cstablished. Recontly Governmont of
Indic took oteps in this direction and ocstablished
- CBNTRAL CINBHATOGRAPH INUTITUTE at Hydoradbad, It aine
that tho theatro of todgy should be the outecome of
their research and they should be planned considoring

the requirementc of modorn eocioty.



CHAPIER «4

- SOCIAL ASPECTS OF CINEMA IN INDIAN CONREXR

4.0 Gonorsl

fiotion picture 1s the mirror in which, the
reflection of progrons and culture of a country oan
bo soen. They played a dominant role in providing
recreational needs in addition to thoir potontials
for development of commorce and industry. More recently
social ecientists have found the role of motion-
pictures in providing cducation and maes communication,

which i3 pmore essontial in a vast country like India,

. /Today, notion plctures have bocome a vital part of
Indian Society, which has given an incentive to theo
production of films and develoyment of roleted industrios.
This encouraged the social scientists and glannofe to

- study the overall bohaviour of thoe patronc and other

social aspects of cinona, /

4.1 Inportance angd Impact of MGviae .

In early times, people had no ‘i~ means of
passing their leisuro, It uvee passed at public houses
or stroct corners. This pooition was almost in all
countries. At later stage, poople found many outleto

such as horse races, mabches , falrs ete, to pass the
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timo. Today more leicure is considorod to e tho '
right of all, It 1e tho outcomo of induotrialisation
end changing cocio-economic pattém. vhich has
rosulted in tho reduction of working hours, inoronso

in vogos and dovolopmont in communications and primary
cduontion. Tho economic motives have further commorciale-
ized this lolsure. Tho popularity of cinems ip duc to
tho fact thét, in big citieas, the averagoe man iso
elfher'poer'or bolongs to middle clacs and for hinm,
ocinoma provides the oheapest source of entertainment,
giving some relief from the daily worries of life"

- by putting hin in 1maginary worid for some tinme,

yg holps, in mostl cases, in toning up tho daficiencies
6! real 1ifo, an the poroon finds o sori of solf
fdentification or imeginary roalisetion in movies
loosing thelr solf-coneciousness atleast during the |
chow, Horeover, tho notion pietures orrived at tho

time vhon tho bost thonght was already in the directe-
ion of eoeiety‘aud vorld aulturo,an&'they nado it
possible to have a world vide communication of idoas

vithout surpounting the ragged barrier of 1anguage”(l)

In India, the impact of movie is remarkadle.

1. Join, Dr. Rikhsb, ® Eeonomic Aspeets of Film
Industry,® page Ho.34.



Indians are less found of weotern glittering wayse
of entortainment liks night elubs, hotels, racing,

| ganmbling etc., mainly deceuse, majority of the
people cannot afford it, The musical gatherings,
poetic symposium, dramas eta. remain too costly

for the average man and do no% attraot large

number of poople. Uinema being cheap, can be
afforded by every one and hence it has bettor
patronage. Some people 80 not like filme and condemns
them as wasteful end demoralising in charscter., On
the other hand, for majority of people, movies are
not merely & source of entertaninment but have become
2 habit. "All over the world, the cinera hes brought
a cortain amount of anxiety to all thoee who are
intersoted in the moral and spiritual welfare of
humanity. Thic anxiety is due to cinema's unhealthy
influence on society as a whole and men, women and

children individually’.(?)

2.2 Cinome and Boclety

The influence of cinema is much strnnggr than
that exercised by any other means like press, radio and
tolevision ete., Today the motion picturea'hava a dof=- |
inite plece in daily lives of the poople and the popu-
larity of cinoma ie groving day by day throughout
the world, This oarlle for research to find out tho
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impaet of oinoma on nociety, to’tako such moasures
vhich are necoosary for the wolfaro of the socioty.

Dr. RIKAAB JAIN from Hoorut, worked in this direction
for hio thesiﬁ) . He conductod sufvey of random
samplos of 2,000 familiee in Delhi, Rainital and
Meorut, to analyso the composition of tho cudienco

and their proportions, and pattern of gomeral
bohaviour. The survey results are given in Aypenaix Al

and the conclusions from the survey aro as followsi=

1) The attendence in einems is 1ittle higher in
other ponths than punmmer,

11) VYonmon go loss frequontly than men,

i1i) Youngor group is botter roprecented than
the niddle agoe,
iv) Single persons go more often than the married,
v) Porsons falling in lower group of ineomo
onjoy movice more than the rest,

vi) Children go more froquently than adults but
less than young men end ohildren of the
faﬁiliea in lover groups go more than tho
childron of the rioh.

On tho basis of thle survey o pattern of gonerel
behaviour of the populatioq in India, from 1C A.M, to
2,00 P.H. 45 graphically workeod out by Dr. Jain



v, OF POPULATION IN THE COUNTRY

100 ¥
7
SEERRREEEN
b+ b4 b oL}
aREAERE
: i !
BT TOUT FOR WORK™
IR R O
70— 1 IR R +
L ‘
] i 1 : |
e i f L ‘ ' * ‘
sy 1 ¢ 1 o |
for- i !' * —t * Y +
s+ o+ : ' . R .
401 !’ *4!' + ' b4 +-
10t i l [ ' ‘—riJ:
4R&ADING .
30— .wxpc—,a-j
TN |
2o } - ﬁ’ T: ; ‘DN
'sr__rrlAT'HoMra OR-
; NEAIR ApOUT
8- + ¥ 1 r T e

5 H “\\Q TR \ a
6 - L &kﬁk \\\\ =
- I ] BN S i 3 4

LISTENING TO

GRAPH g§HOWS GENERAL RLHAVIQUR

PATTERN OF POPL.ATION

RESULT OF SURVEY OF 2000 PERSONS REPRESENTING
2000 FAMILIES SELECTED AT RANDDOM FROM PDELHL,

MEERUT AND NAINITAL ,

BY DR. RIKHAIZ JAIN

GRAPKH.NO. 3.

SOLRCE~ ECONOMIC ASPECTS OF FilM INDYSTRY

) RARIO OR REARING
| FeR PLEASURE. .

PLATE MO . 8




' (plata N0.9). The graph shovs tho percentage of
people going to movies ond time spent, from vhich
it oan be concluded that the attondance in cinema
increcees by 15%. in the evening shows and gbea

down gradually in the last shovw.

- Tho popularity of motion picturecs depends upon
the basio outlook of the consumers and thoir ccale

| of value judgoement, uhioh; basically, depends upon

the type of motion piocture and lovol of mass taste.

The foature films produced in India oan be clacsified

86 nndér» (1} Love stories, 2) socisl , 3) Hytholo-

gical, 4) Devotional and religious, 5) Historieal

6) Biographicel, T) Stﬁnt. 8) Crimo Detootive,

9) Helodrama, (10) Comedy, 11) Hystry, 12) Children.

In fact, we have a narrov scope for selection'
and one hac to divert himself to motion pictures
sometimes for his physical and mental health.‘ln
the absonce of any scope for selection, one often
finds neither entertainment nor diversion in uvrongly
selocted film. With the result , we do not find
taato for nmovies developed swong the ordinary
persons, there only oxist a tomperomental feeling
in this respoot because they 4o not have the art
of appreciation, With theo offects of all these
factors, 85%7. of the poople in India sccept vhat
is pﬁt before thon and they do not eeloot.(l)



2.3 Exhidition and Audionco

It is obviocus that the charms of good picture
aro spoiled by dad oxhibition and dbad pileture can
be improved by good exhibition, 3imilarly, tho rocr-
eational and entortainment values for the audience
are enhanced or minimised by the overall environment

of the cinema.

The condition of cinema has to be good enough
to attract more and more patronege, but the gomeral
conditicne of majority of our cinaméa are bad. (3
Thoy do not offer comfort and convenience to the
eudionoe from whose pockets, the exhibitors roceive
thoir inecrescing flov of income. The responsidility
of improving the conditions of cinemas, can be fizcd

on the Govornmont, the exhibitor and the audienco.
Government can o0 much by passing effective rules
in this &irection and enforoing them strictly without
confusion znd multipliciiy. Due tuv illiteracy end
emotional impaot of pictures, our audience 4o not
demand the bottor comforts and forgive the ex%:ibitoer
for bad conditicns, Majority of pileture goers have
no respoct for themselvos as they cannot restrain
their temptations of seeing the picture., On the othor
hand tho anhibitora shoy the dioregard for the comfort

3, Ravindranath, P.K., 'Money Rackets® (Times Yeoklyw
15th August ,1972 page No.l.



of the patron., It cannot be 8cnicd that the patrons
also shov disrogard for docency in tho oinema,

Hovover, things yill\dofinitoly inprove if the'
atmospherc of cinomao is brought upto the required
standards, It is not tho outaomé of habits, but it is
observed that, wvhon theoy go to a good cinoma, such
things 4o not happen., Exhibitors muaet realise and
undorstand that good surrounding tonds to put men on
good behaviour beocause the improvement and rationalisaw
tion of livelihood in the people depond on the bettere
ment of the onvironment, Bonce efforts are required for
the improvoment in cinomas and 4ts oxhibition 1in ordor

to contribute to botterment of onvironment.
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PART II

CHAPTER -5

GBUERAL PLANRING CONSIDBRATIONSG FPOR -
C1HBHA AUDITORIUL

5.0 Gonoral
Tho factors affecting tho plonning are tho best
eritoria for planning the onclosure, Thers avre
nuﬁoraue factors ﬁhieh affoet the plenning of oinoma
auditorium. Tho mnalytical study of thoas factors
suggost the guidolinos for planning process and
provide concroto basis for functionsl planning. Those
factors are grouped undor the following boads for the
purpone éf this study and their 1ntar~raiat1onahip
is shown in chort lo.1 (Plate No.l0).
i) Toohnical Aspoct,
11) Reonomic Aopoct,
1i1) éhyatalogical Agpect,
iv) BSocial Aspect, and
v) Paychological &epact;

5.1 Tochniesl Aspoot

It concerns mainly with funetional raqnire-
meuta of man's activity. Planning vithout funotion
18 pomaingloss as it 4o vitally rolated with funotion.
It gooc hand in hand with planning, but it hes a
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geparnte idontity of its own and hence requirss
good dea; ét thoughto, The funetion of any activity
cén be satisfiod by ite requirements, i.e., |
| 1) Comfort,

2) Safoty.

Comfort in the plaﬁning is of paranount
importence as it is tho very goul of planning. 4o
far as eudio-visual performence is concerned, it io
o:pécted that ocach patron.muat get comfort im tho
gotivity of pérrormauce. It can be a§h$eved'thrwngh,
1) planning, 2) oquipments. Planmning for comfort
deponde upon the phyéioal planning factors which ere
under the control of architects. In addition,
'oqnipmenté have also major share in providing the
-oonfort. ?reaiaa‘ana'etfiaient egulpmonts can shhanee
tho comfort to great extent, but it depends upon the
taochnological advancemont and thair‘manufaoturiﬁg.
Comfort for audio-vicuasl performence inclubes

1) Auditory eamfart, | |

i1) Visuel comfort, and
114) Physical. comfort.
Theso will be discussed later 4in Chaptariﬁo$.6y7 and
8 rospoet&v@ly. | ,
'//"Safety 1is also an important funstional roguiree
- penty and cannot be neglected at any rate. It should

ensure to both patron and anditorium or enclosurc.
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[ 1% includes:
1) Structural safety,
11) Pire safoty.

The structure chould be sound enough to rosist
the dead and livo loading and otrosces created by the
oxternal forces suoh as win& preasure, shocks,
machinery vibrations ete. The proper design, secloction
of materials and efficlent construetion techniques
cen ensure the etructural aﬁfety. Similarly firve
safoty can be ensured through 1) proper plenning,

2) olimination a:'usafcamhuatible materiale in
conotruction, 3)‘rika-f1ght1ng equipmenta,

Both atructural safety and fire safety will Ye

discucsed in Chapter Hﬁ'gﬁ/

5.2 Boonomic Aspoct - )
It deala with the capital to be invested o¢n tho
" cinema theatre. Bvery client expects maximum returns
from his 1nveatment;'fherafora. it 40 4n the intoroest
of the client to provide maximum capscity of suditoriunm
within the oayital.'ﬁuf. it does not mean that othor
accossary requirements should be curtailed at the cost
of providing maximum capacity which will furthor
dvindlo the function. Architect should be conscious
" enough in caloulating the optimum capacity without

homporing the other roquiroments of amonitiee and whieh



vill offer the merimum returne out of ocliont'e
investnent. Totrl investrment of the projeoct includes
1) cost of comstruction,
11) coet of furnishing and
i11) cost of cguipmonte.
There are various aapeots on which the optiﬁum
sapacity deponds upon and they aro mentioned in
‘ chaptor.ﬁo.IO./,
5.5 Social Aspect
The dotailod éxp;anation has alyroady been done
in Chaptor Ho.4. It ie mostly governed by general
. behaviour of ﬁopulation'uhlah giveo praaéntimanﬁa of
many things such asg, S
i) popularity of cinens,
11) leisure of population,

111) ago group of population going to cinemn
in large number and frequently, and

iv) habitsof population,

_Popularity of cinema can be gagued in terms
of percontage of population wanted ta vitness tho cinonmn.
Thic will holp in invesotigeting the shortsge of seate
from which we can eaails‘ﬁnﬁtty the atandard for ratio
of seat to popuiation and it should further be coordine-
tod with leisure of population. The shortage of facility
way croante disrcogard in the people, which may further

dovelop the destructive mentality.
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Ago group'and othinic group of population
vhich witnoss tho cinoma frequently and in largo
number should be the eriteris for planning the
fooility, vhich will offor the comfort to the
najority of pepulation., 5imilarly, habdlts ocuch né
opitting, omoking, opoiling the facility oto, should

bo talkten into account in planning.

5.4 Physiological Aspoot

It denls with the functions of human orgsns
vhich ore asctivated in the performance. EBar and eye
pre mainly activ=ted in the audio~visusl performance.
S0 tho performance should be such that 1t should not
couoco disecomfort to thone arganﬁ. In other wordo, thoy
ah@ﬁld be activated within the range of their roaponse
and architoct should altor the physical planning
factors accordingly. Thic calls for necosoary knovledgo
of human organs,

5.5 Peychological Aspoet -

Patrons go to cinemn for entartainment. They .~
expect conduoive onvironnmont, for thelr ontertainmont.
It ie tho psychological noed ot‘evéry patron which
hoo to bo satisfied nainly bf aesthetiocs of interior
and the oxtorior of asuditorium. Interior design can
bo improved by eurface tromtment and illumination
within tho auditorium. It is in the hands of architoots
to oroanto suitable environment By handling theae
foctors skillfully.
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In conclusion all the factors, mentioned above,
vhich affects the planning,are equally importent and
their consideration leads tc unified design, Howsver,
the ogopo of thiv etudy does not go beyond the
functional requirements i.e, comfort and safety which

are didcussed exhaustively in successivs chupteré.



CEAPTER <6

AUDITORY COMPORT AGPECT

6.0 Goneral |

Auditory comfort han i1ts owvn idontity in
the ploanning of cuditorium. Thoreforo it should bo
concidercd as a major planning faotor to achiovo
good ‘auditory perfcrmance. In plananing, human
- feators patter to groat oxtent, Comfort in any
task 18 vitally relatod to that partioular organ
of man and o dotoilod ntudy of itoc structurs and
funstiono, ouggost the comfortable range for that
partiouloar tack,. Ao far ao auditory comfort is
eoncorned, physice-anotomical ctudy of car seems to
bo on inmportant ¢ne which will euggest tho'nagoans
ary sltoration in pleaning considorstiono for

cinemn ouditoriunm.

The factors affoeting nﬂditbry confort and
thoir inter-relations aro shown in Chert No.2
{(Plate No.ll). It dopends upon,
| i) Enclosure for the performanco,

11) Bquipmento to be uscd.

Bfficiont dooign can only beo possidble whon

thore ic proper attention to tho factors affecting
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?ho planning., aimiiarly, équipmanta for sound |
roproduction roguiren some consideration to achiovo
deoirod effacts.'ln short, both,gcod design of
cnclosure end officient équigment can only provide

the auditory comfort.

Qutside nolse 1o dotrimental to the auditory

. porformanco;thorofore théro is a nood to pay spociol
attontion to noice isolntion problems, Similarly,

to solve tho problom of acousticel dofficliencies,
_aoouetieal'matcrial can only help in thie rogard, so
the knowlodge of mcouotic matoriale is nlso important
to tho dosignor.

6.1 Physic-anatomical Study of Ber

Tho &uditory organ of nman is mado up of
(4) External Bar, (ii) liddle Far, (111) Innor Ear
(Pig.No.6.1).(l) The outer or oxtornal car comprices
the visible part- PINNA and the canal vhich is termine-
atod in the eardrupm TYNPARIC membrane, Behind the
oardrum, 1o the mniddle car, 8 small cevity in wvhich
three omnll bones~ the hammer, the anvil and stirrup
form the olemonts of tbe'aystem.for‘tranamitting

vibrations fron aarﬂrum to the aparture. torzed as the

1. %ood,Alozendor, 'Acouctics', (lLondon: Blnckio ond
Sono Ltd, page H0.457).
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OVAL VIRDOU of tha ianor eoar. The cavity in tho
middlio ehr 1p £11lod with air by mecns of o

proosure équilxzing tubo, termod ao the ENITACHIAL
TUBE, loading to the NAUAL PHARYNX. Tho casting of
innor ear or COCHLBA'iofa bony etiuoturc of o opiral
form.Tho Coshos (Fig.50.6.2) is divided into throe
parts by tho BASILAR mombrane and RIBSSNER'D
membrane.‘?heao throo porallcl eanslo are wound into
the apiral.'On ohe nide of Basilar mambrané, i tho
ORGAN OF CORTI, wvhioh contains the norve tercinalo
vin»the form of omall hoir extonding into the canal
of Cochlean. Thene nerven ondinge arce otimulated by

the vibrntione in Cochea.

The phyoiological function of tho auditory
syotem is to réact the cound vibrations. Host of tho
sound vibrationa arc caught by the Pinna of ear,
tranenitted doun tho extornsl) ocuditory canal,
anplified hy'tho conbination of cardrum and auditory
cheim of bunaauFeﬁﬁxcLEs. The movement areatéﬁ by

~the sound waves, i8 thus trensmitted to tho Cochea
and to tho Organ of Corti.Then they arc.furthor
rolayed to brein via the auditory norve (),

Ear 46 an extreﬁely sonsitivo organ. It rosponds
to tho wvide renge of eaund'preaéur@ vithout damago.
Along with tho audifory nerven and the brain, it

2. 'The Bar’', Physioioeiéal Bygléne. (Térontoi Cehool
of Phyoiologicol Hygionec.) page Ho.51l.
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has an apnzing cencitive ability to snalyso qualities
of {1) pitches, (11) loudness and (1ii) tones.

Pitoh is the frequency of vibration nmeasured
es the number of complete vibratione pnceing 1n’one
second. Healthy poople are eapaﬁlo of hearing sound
from 20 eyelee/second to 20,000 cyeles/socond, but
tho oar is mors sensitive to sound from 1,000 to
5,000 cyelos/second than those of 1nwér and highor

froquoncies at pame prossure 1evala(3)

Loudnees i elso intensive charactoristice
of auditory response., It is the strongth and sensation
roceived ihreugh eur,Thore are 120 peroeptible astope
in loudéness nt ﬁbund ranging frorn the throshold of
‘audibility to” threchold of foeling i.c. from the
faintest perceptible sound to the highost sound that
‘cen be tolerated wvithout actual physical pain.(g)

Tone is the charactoristic which distinguichen
the sound from ancther sound of the came loudnens and
piten, ()

6.2 Footors Affecting the Planning of Auditorium
6.2.1 Auditory Confiitionc

Constont resesrch has remeved the acousticsl
natter from the sphers of old concopts and establiched
tho science of sound on firm footings. There io no

3. Jharpo, Kinsloy, *Environmontal Technologles® in
Architocture, page No.Jl8,



nocessity to alter acoustically faulty buildings,
és the dosired conditions can be predetermined and
buildinge can be designed on correct basis uith an
ansurance of securing satisfactory acousticenl
rosults, It 1s possible vhen designer has correct
knowledge of the acoustical conditions. Ve are
nore concerned with cinems suditorium, for which
the acouatical eonditiana'ara.

. 1) Louéness,

i1) Reverberation, and

111) EBchoes.

6.2+.1.1 Loudness~ In cinemgs, sound ie reproduced
by electro-acoustical equipments which cen be ensily
- made powverful to give adegqueate loudness in all parts -
of the theatre. But in large theatres it may creato
nuisance - to the patron in the frant'part of audi-
torium. Therefore, the walls and ceiling should be
mede useful for the uniform distribution of sound,
Howaver, the basis Gt plﬁnnimg revelves around the
necessity of projeatxng‘the gound to every part of.
peating area with a highest poscible order of aocund
quality for every listener. The average cound level
4n cinema 18 uoually 65 ave. 4, e speakers
should be so placed that tﬁey‘will offaer equai dig-

tribution of souné in all parts of thestrs, bscause,

4. Kﬁﬁeén, tAcousticanl beéign, ‘Commeboial Buildingé, .
(fev York: P.W. Lodge Corporation) page Wo,386,
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insufficlent or gxcousive loud socund loosep naturalness
of sound. In case of large theatres, dus to the .
 directivenoss of the speskers, equal distribution

con be furnished by placing suitably adequate number

of speakers.

6.2.1.2 Roverboration- ?ro;ongation or percistance
of sound anergy by succossive roflections s ¢olled
reverberation(S), If the sound is produced in on
enclosed space, it i3 repeatedly reflectod by ite
boundries. At euch reflection, a fraction of the
acoustical energy isc abaa:bad.'ﬁevertheloaa, cound
may persict for some time before it dies away to
inaudibility. Reverberation time is defined ns the
time taken for a sound intensity to decay to one
millionth part of its initial value after the scurce

ot sound has ceased.(s) It 18 oexpreunsed ap

g = S2d8¥

A
vhere,
T = Reverberation time in seconds,
V = Volume of room in cu.ft,
A - Total sound absorption provided dy audience,

vacant seats and acoustically trented
surfaces or bare surfaces in eg.ft.

5. 'Acoustical Dosign of Auditoris, Holls ond Thoatres',
Building Digest Ko.6, (Roorkee:iC.B.R.I.), page Ho.2,



- The functional utility of an suditorium 4s
detornined primarily by ito reverberation tirme,
vhich varles with the volume.,The greater tho volume
of the room, the larger will be the reverberation
time which is one of the most demaging end annoying
defect that cen be inflicted upon‘thé auditorium,

- Hovever, a 11m1ted‘am6unt of reverbératlon,is |
‘neceseary to enhance the sound, which should relate |
the fregquoncy of 500 cyeles/second, correcponding

to the pitoch in the middle of audible range.(s)
Optimun reverberation time depends upon the volume
of thoe hell and type of psrformahoe. For einemn '

it ranges fro& 0.6 to 1.2 seconds. Graph (plato
No.13) shous the optimum roverboration tire with

roopect to the volume of encloaure.(a)

The reverberation charneteristics can be
controlled by the smount and plocement of aﬁaorptive
paterinls on the surfaces. The total amount of _‘
absorption in properly deéigned room, determines the

rate at which sound should decay. A large part of
this abaorption will be furnished by the ogents other
than acoustical materials a.g. seating, walla,

coiling, floor matting and oudience., The abaorptiaﬁ

@

6. ¥orthington Clifford, ‘*The Influence of Cincma on

Contemporary Auditoria Design', (lLondon: Sir Isaac

Pitman and Soma, ILtd.) Page {0.%5,.



furniched by saating is variadble, duec to wvhich the
roverboration timo changes vhen the hall is partly
ompty. Therefore, ceating should have the same

acoustical charagterta%ic an audiance have.

‘6.2é1.3 Echoes~ 1t ip essential that there should
not bo any possibility of creating echoes in any part
of the seating area., The ear can essily distinguich
sound with the intorval of 1/15 second. Gince the
veloocity of sound 15 1200 f£t/second, thore should

not be more than 75 f£t. difference in the path of
direct and reflected 8aund.(6) In short, theo oar is
consclous ¢f the fact that reflected sound reaches

it lator than direct sound. In correctly adjucted

: condiﬁioné,Lthia coﬁscicusnass glvas agroeeabloe
richnaas‘ta tha'eaund, vhereas wrong conditions may
lond to ochooe which interfere seriocusly with
original sound, Figure No.6,3 showe the reflected
sound wave travelled nearly four times as abmpared

to direct sound, In large auditorium, it might roach
‘the ear after appreciable interval and reoult into
ropetition of sound, To avoid such pousibilities, tho
portion of wnll or ceiling, rosponsible for the
formation of echoes, shauld bo deafignod gathcr to
bresk or t¢ absord the socund, Similarly, no seotion

of audience should got the reflected sound with o
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time intorval of not more than 1/15 second after

hoanring tho direot socund from the loud eposkoro,

6.2.2 Phyoical faoctoro
Above montionod acoustical oonditions f1.0,
loudness, reverboration and ochoos have o great
influonce on the factors of phyoical plqnning of
auditorium, The control over thooe acoustical
conditions can bo obtained through tho folloving
p@yeical planning factors which also requirce
careful study, " : i
1) Volumo,
11) Shape, end
1i1) Internal surface shaping.

6,2.2.1 Volume

It hoc already boen meontionod that volume
doterminos the revorberation charscteristics,
Revorberation verios vith the volumo/seat vhich vwill
roguiro oxtensive acoustical treatment of surfoces,
Less volumo/oeat maey lead to the total elimination
of acoustical treatment of surface. Graph (Platé No.14)
dovolopcd by C.C.,POTVIN, shouws Gesirable linit of
volume in ¢.ft., wvith reapect to seating capacity,
Thebo valuos ar¢e bosed oa controlling sound réfl»
ections and roverberation by proper shaping of
intornasl ocurfacoo. Bovevor, for tho appronimate

calculationo for volume of euditorium of avernge
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VOLUME [N CET/SEAT
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DESIRABLE LIMIT OF C.FT. YOLUME !N RELATION
TO SEATING , BASED UPON CoNTROL BY INTERNAL
SURFACE S9MAPING

" SQIURCE~ MOTION PICTURE THEATRIZ GRAPH.ND. 5.
'PLANNING ' UPKEERP, EDITED RY H.M.STOTE.

IJNIFORM DISTRIBUTION OF REFLECTED
SOUND CAN BE ASSURED BY PROPER
CEILING DISIGN

FIG.NO. G- 4

PLATE NO. |4




sizo, 1t should not excoed 150 é.ft./neat‘7), Volumo
bolov thio iimits vill help in oliminanting tho
aboorbing noterials. It 4o diffioult to heve an
auditorium, vhich functiono well in all rospocts
vith a volune lovor than 100 c.ft./anatcé). In ohort,
from aconomy polnt of view, it is boettor to havo

pinioun volunmo.

Tho sound sproad out from the oourco musct
diffuce in the room and rosch remoto portion with
adoguate intensity for casy dudibility, Rofloective
surface heip in this rogard. Hovover, tho wae of
available curfaces as reflective cound distributing
arcs, should bo donc ok1llfully (PLg.00.6.4), Limitod
volume oan offer higher intenoity, wheroao ezcensive
volumo decronses 1ntansitﬁ. Capacity of sound reprod-
ueing and amplifying a&stama ie also dopondent upon
the volu&q of cuditorium bocause the pover of oystenm
hao to bo inoreased with tho incroase in volume to

ensuro the proper level of sound over tho ontire arca.

64202424 3hapo |

Auditorium chapo must not only direot cound
~ onaergy from a cource to on auditor but must also
diffuso it unifofmly‘ Thin condition con do nchiovod
vhon thoe auditoriun hao high quolity of roverbdoront
charnctorioties, Hoot officiont control of cound

T+ JoPolinnfiold, 'Auditorium Acouoticst', liotion Pioturc
Thoatro, od. H.l.3toto, (Hov York: Jocioty of
liotion Pioturc Bngincorc) Pogo Ho.l32.
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roflectiono and tho beot distribution of sound
onergy oon bo obtained wvhore the ratioo of width to
lomgth fall vithin limite of 1id.4 to 1:2(%). matto
above thio ronge . arises the problom of rultiplicity
of cound rofleotionn osccurring betveon tho o1de wall
surfoces (Fig.B0.6.5). It neceseitotes troatmont %o
the cide valle to minimise the veoakoning of sound
tranepittod tovardo the rear seats and hence the
o1do wellp noithor be highly absorptive nor obatruct
unduly tho flov of nound from front to rear. Splays
and othor functional devimstion in the wallso, can
provide solution to the problom (Fig.50.6.6).

Ratio bolow the limit, do not offer propor
sound distribution and vision to tho pide soato
(£48.590,6,.T). It roquirco edditional cound eystom to
offor adequate sound level to side seats, which will
oreste oxcossivo sound lovel in front and contral
seato, Similarly, it craatsﬁ.large roarvall vhich

is often a oource of cbjectionabls sound reflections,

The condition of limiting the ratio do not
dmply that the floor plan should bo roctangular
but porely suggest the limit of avorage dimonsions.
In gonoral, it is desirable to avoid a rectanglo.
A fan shoped or a réctangular plan of ocuditoriunm

with eployed walle on eithor sidos of soreen, 16 tho

8. lioumon, Robart, ‘Architoctursl Aaguotica', Tine Saver
Standards, od. Callender, {Bew York: loGraw-Hill
Book C.mpany), pago Ho.636,



RZoM WITH RAT!IO ARWE
THE CLSIRED RANGE
CTREATES MulLTiPLL REFLECTIONS,
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ROOM WITH RATIO BELOW THE
DESIRED RANGE, DUNOT OFFER
JNIFORM SOUND DISTRIBYTION TO

THE SINDE SBATS.

FIG.N0.6'7

TREATMENT TO THE
SIDE WALLS DISPERSZ
THE MULTIPLE REFLECTIONS,

FIB. N0.G 6

SPLAYED \WALLS OFFERS
UNIEORM DISTRIBUTION OF
SOUND \WAVES .

FIG.NO. 6 8.
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FAN SHAPRED AUDITORNIMS OFFERS INIFORM
SOUND RISTRIBUTION DUE TO NON PARALLEL
\WALLS.

FlG 'NOAG‘&:

CIRCULAR OR ELLIPTICAL SHRAPED AWUDITORIUM
OFFER NONUNIFORM DISTRIBUTION COF SOIUND,
CREATES ECHOES AND FOCLUSSING EFFECTS.

FIG.NO. G0

PLATE NoC.I@




noat idesl beceuse of (1) good oound distribution
duo to noneparallel vallo (Fig.lo0.6.8 and 6.9),

{(11) matorial dosistanco in obtaining & lov veluo of
c.ft./08t,, (111) noothotics,

Circular and elliptically shapod plans of
auditorium usually give rise to fooucsing effectse
(Pig.ﬁo‘é.lc), nonuniforn distribution of cound and
schoec, Tho focussing effects are rore gproncuncod in
. ‘0l1iptical plaenc. In both, ollipticel and cireculer
plans, the ascoustical conditions can bo improved by
~ addition of diffuoing burfaces, | “

Auvditorium length groster than about 150 f¢.
should bo avoidod to avoid o noticeablo delay in
roaching of sound to porsons in the roor of the
theatre, It roguires 1/7th veocond to travel 150 f¢.
The lack of synchronism between the sight and sound
‘bocomes quite annoying éhen tho differonce exceods
ebout 1/7 socond. ‘)

As far ae colling height o concerncd, fronm
srchitectural point of view, it is govornod (1) sight
lino requirements, (11) obstructionless projection of
picturc on tho soreen, (1ii) genoral appearance of
the audionco., From acoustical point of view, it

ie govorned by (i) correoct relationship botucen

.5{}
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height and horizontal proportionn, (ii) tho optimunm

cubic £t. volumo/ seat required,

A alrogdy mentionod that for the boot
acoustical porformauce, the volume of tho’nud;toiium
chould not exnceod 150 c.ft./ooat.Similarly, ao a
gonoral rule, for suditoriunm plon with 1:1,4 ratio
of vidth to length. tho height chould not ozcoed
half of the width, vhile for 1:2 ratio, it should
be loso than 2/3rd of the width.(®)

In cose of auditorium with daleony, the
dopth of the balcony rocoes chould not oxceed thrico
tho ‘height of oponing (£ig.No.6.11) challow depth
anh bigh oponing of the balcony rocosses usuaslly
offers a gﬁod dosign, as it permits the sound to ,
flow resdily into epace under tho baloony, (Fig.lo.6.12).
ﬁoad'ﬂpﬁign also roguires revorberation time in tho |
balcbny recass came as in the nmain part of tho
euditorium. | |

6.2.2.3 Intornal Surfeco Shaping _
(a) S5ido wnlle~ They should roinforoe the dircet

 sound that roachos the rear part of tho suditorium

and should bo treatdéd oo that tho eound, thoy

rofloot to the audionce, will not bo dolsyed too

ionge. In large cuditoriums, tho ports of oide wallo,
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HEIGHT OF PALCONY RECESS SLOPING RBALCONY SOFFIT
SHOULD B Yz OF RALCONY FACILITATES SOUND TO FLOW
PROJECTION INTO SPACE UNDER BALCONY,
FIG.NO. G FIG.NO, G112

CONVEX SURFACE DISPERSES FLAT SURFACE. CONCAVE SURFACE
SQUND RISPER BSSOUND CREATES THE. FOC
FIG.NC. G- 13 FIG.NO.G 4 - FIG.NO. G 15.

THE RADIUS OF ' CURVATURR. THE RADIUS OF CURVATURLE
OF CEILING SURFACES SHOULD  OF CEILING SURFACES SHOULD
BE MORE THAN \TWICE THE RE LESS THAN HALE THE
EIGHT OF CEILING. =T E.

HE1G H NG oeg HEIGHT OF CEILING.

PLATE NoO.I7
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suspocstod of cauoing echoes or unduly deleyed
refleotions should dbe either made acoustically
rough to diffuse the sound or should be covered
vith highly absorptive materials, |

In auditorium vith perallel walls, possibie
litice of flutter echocs are more. They can be
avoided by (1) diverging, nonparallel or tilted
wvalle, (4i) eplayed walls. Diverging walls provides
higher sound level at rear of suditorium by reflect-
ing the sound, but these reflections muet be
sontrolled so that the path difference between
direct and reflected sound will not exceed the limit
thich give rise to echoes, since it will further
result in lack of ‘intimacy'. | |

. Similarly splaying prevents flutter and.
can contribute both to desirably directed reflect-
ions and diffusion of sound within the room,
Minimum splay of 5/8% / running ft. vill provent
ilnt@ar.(7) Curved surfaaee facing to the loud~
speaker should be avolded deliberately as they give
rise t¢ the focuaging of sound on some part of the

seating area.

{b) Resr Walle Large conceve mar walls should

be avoided since they are responsible for troublescme

)
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ochoos and delayod refloctions., If thooo refloctions

arc eithor from vertical or tilted wall, thoy should

bo treatod with highly absorptive matorials. In
othor words, the roar wall must bo dosigned so

that the dolayed rofloctions from it ere provented

from reaching the audionco. This requiroment uwsunlly

necossitatos tho use of highly absorptivo roer wall,

thorefore the portion of tho wall above the wainscot

(dado) should bo treated with suitodble absorptive
- matorials. Auditoriums vhore tiltiﬁg of rear wall
16 advisablo to utilizo the rofloctions from the
rear wvall, roquires vexy muoh loss aboorptive
matorial and it shonld be appliadvin ﬁatehes.and
panols. Tho application of absorptive materials

in the form of patehes not only promotes diffusion
but 4t alsc helps to support fluttor achoos, henoo
thoy should be ueed skilifully.

(¢) Wall Behind tho Scroen~ The nature of
troatmont to wall behind the sereen depends on
- tho tjpe of the sound systom uwsed and itse poaitioﬂ
in relaticn to the ﬂeiaen. Farthor tho distance
¢f opoankor from the rear vell, tho more drastic
vill bo the trostmont. Gonerslly wall bohind the
peroon should bo traatbd vith highly absorptive

matordel. It provonte sound whioh ie padinted from



tho bauck of tho loudspoakers, from boing roflected
to tho audionooc,

(d) Coiling=- It should provide the fevourablo
roflectionn of sound ospecially for the rear seateo,
In come ocasev, tho ceiling should algo diffuse the
sound. If tho adequate means of diffusion are
furniszhod by floor and vwell, no additionnl diffusion
is noeded by coiling. It may be utilisod utmost for
reflooting sound. Ceiling éylaya<1n the form of :
pancle holp in thic regerd (Pig.#0.6.4). Thoy ahuﬁl&
‘bo oriented s0 a5 to reinforce the oound, reaching
thé rear porte of an auditorium, Similarly, epleys
botveen the coiling and rear wall should be designod
to reinforce the sound in the rear of the room

and to prevent ochoes from the rear wall.

Ceiling with conoave surfeces such as domed,
arched, barellod oto. should bo avoidod wherevor
possible, as they croate the detrimontal fooussing
offoots. (fig.lo.6.15). If they are roquired for
apactai reason, the radius of ourvaturo should bo
oither atleant tub\timea the ceiling height or iesa
than helf the coiling height. (P1g.N0.6.16). The
most perious dofects oocurs vhen the radius of curvoe
ture of s coiling surface is sbout oquel to ceiling
hoight.



dipilerly, flat and convex surfoeos havo
diopersivo roflecéing characteristics (Fig.No.6,13
vand 6.14), Howevor, to onhance the dirfusien of
reflocted sound, it is aﬁ§1eable to broak up the
ourfaces into tho eunk panoln, Coffered celling
usually gives beat results, but the oizes of the
panels should ba'prapurticnal to avorago wavelength
of the sound.

end
In short, the areas -along the ual%&oeiling

surfecos near nareen; éhoula provide rofloctions

vhich holp 4in obiaining vitality and naturnlness

to tho prosaniation. Hence no sound anbsordbing mators

ial should bs uscd in this erea, Through the proper
'arrangement of the surfaces and planning of surfaoce
'contaﬁra; the useful saund,raxléotionn can bo

 eontro11ed. Similarly, -tho reflections ieapenaihla '

for sultiple echoes, sound coneanﬁratianiand the

aron of exceaéive'or deficient loudness, can either :

bo diaparacd or dirocted to outside the limite ot
soating area, vhers they will bo ahaorbed or
diosipated. This oontrol of refloction can be |
achiovod by (1) full of partial surface tilts,
(i1} surfacos with angular or brokon contour of

special ﬂeﬁign.

e
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.(a) Floor~ The floor betveen the screen and
tho first rov of seate should be highly absorptive
to prevent sound from reaching the eudionco in tho
front soats by the reflections. tuch refloctione
contributo to the loss of intiéaay.; Thoy may be

suppressed by aovaringythe floor with heavy carpeto,

dince tho audionce constitutes a highly
abnurptivq surface, sound wavos vhich graze it, are
groatly vwoskonod. Hence 1t 18 good dosign éf
auditorium from audic-visual point of view, to
alovoto tho Baéta to allov free flow of dirsct
sound from the source to auditor. A good sighte
line oan help in this :aapeot. The first fou rous
can be on the same level, since they have s good
line for both night and sound. Tho higher the
sourco 18 elevated, the farther back the level

aren can bo onténded.

Yhen the ratio of length and width is 1:2,
it is ﬁéueaaary toﬂdeaign the @a&ling; 8ide wallo
and the floor to minimise the weokening of tho
sound tronomitted towards the rear seats. Sound
- propagated ovor en absorptive surfaeaé, such ae
audience.ar-au‘aaauatlaally trented colling, is
greatly voaskenaed, Honce, the floor should rioe
‘8toeply towards the roar,and the loudopeekors and

goareon should be elovated.
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(£) Balcony~ The soffit of the belcoony should
slope downvards towards the rear and should not bo
treated with abaorpti&e material, Uimilerly, tho
ooncave parapet of balcony givo riso to ochoos,

By tilting the surface towards the floor or meking
1t convex, 1t is possible to utilise tho reflootions
to inerease the sound level in the middlc of
euditorium, Othorwice, it should be tronted with
highly aboorptive material or should have contours
suoh that tho reflection from it vill bo diffused

and concentrated in small aren,

In conolusion, the aooustioal dasign of cinorma
suditorium should be beped on a well establishod
socionoe of architaeﬁuk&l acoustics. Tho prineiplosg
and the procedures are dorived from this nolence.

If thoy are carefully followed in the dosigning and
constructing of a theastro, there noed not be any
anxmety‘about‘tha results, But it 1a'an1y possibie

by the cooperation of architect ond acoustic engincer.

6.3 Quicting end Hoise Isolation,

Bolsc can be definod as undosirable sound.
it 1a.dctr£menta1 to tho hearing of dosired aouné.
Low tone noise is not dbjaetionablo ao tho high
-tonﬁ. it hes bsen proved thet tho noloe of frequoncy
belov. 500 eycloe/seﬁona 1o tolorablo noive; however



it ié very importent to reduce the noise, both air
borno and sblid baino,_in the auditorium for

good hearing(g). Bocause high no;eo lovel roquires

the éyeration of the scund system at higher lovel

and ovon though the audionce does not roalise

that the sound lovel 1o higher than otherwise

vould bo. It does not put them undor a norvous tension,
and if the nolse ic extremely high, the'uaund

level has to be so muchk high to overcore the noico

that 4t reclly bocones annoying.

Nevertheloss, noise of aertain_EGVala is
roquired to be meintained for noquiring asccusticsl
privasy among the patrons. If it is vary‘Qﬁiet. tho
the conversatlion at one corner can bo eaeily heard
at another corner. The#afore. 1o mook thia,aonverm
sation, certain amount of noise is roquired whioch is
knotm as a 'Back-ground Noised The sound level of
this noise should bo below the audionce noise 1.0,
30 to 35 abs, (%)

Noise raduction‘méaﬁa ohifting of objectionadle
sound from high to low frequoncy 'as vell as ito
intensity, which éan'ba done by (1) sound proofing
of solid borne noise, such as noise due to shoeks,

vibrationo of machinory, otc., (14i) sound insulation

9. Rettingor, Tle, 'Applicd Arobitectural Aéanetlné,
{arggglyn: Cherical Publishing Compeny), poge
10 . .
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of air borno noice such ao traffic noise, industrisl
noisc, ehou%ing ote. Hovever, o nolisc ourvey 4s noge
eopary before the conotruction of thoatre to detér-
pino the noises in the surrounding araan, beoauae,

1t is obsorved that outdcor and traffic noises in
some ares of big cities reach 85 to 100 dbe. (19)
Similerly projection of future noise nuisanco shounld

be taken intc account.

Thero are various aaurcéa of noiso, vhich
effoot tho heoaring condition of oinoman auvditorium,

Tho remodios to overaome themr are as follovgie

{1) Outside air borne noinss due to traffie,
industries and public activities ote. have a major
impaot on the cinoma plenning. Theso nolses can be
isolated by the specisl tochniques of construction
cuch as cavity wall construction, various types of
purface iraatment and uso of enund'nbuorhing maxariaie

in tho construction etec,

Exits are the wesk points vhich allow the sound
trenamiccion in the auditorium. Thorefors, it is
- wery osvential to design tho oxits vhich will reduce

the sound transmission.

(2) Boiee from projection room nnd_réeinﬁimg

.

and generator rooms can be overcomo by (i) the use

10. Rossmon, ‘'Acoustics and Architeoturce in Auditorium
Design', Proceocdings of Third Intornctional Congress
on Acouotiocs, Stuttgart 1959, od. Cromer, (London:
Elsevior Publishing Co,),page, H0.)167C.
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of quist oporating maohines, (ii) trﬁating the celle
inge of thésa rooms, with noise absorbing, fire proof
matorialc., If the ceiling 4o high, acoustical
absorbing matorials should be used on walle also.
Similarly the projection and the viewing pirts should
be fitted with plane glasses,

{(3) Air conditioning system posez the problem
‘of both airborno noise én& solid borne noime. Alr
borne nodse is oreated due to air moverment itself
and the colid borne noise Ls‘cguaed by thé vibrations
being tranemitied through the duots. Thoy can be
mininieed by,

(1) loworing the velocity of air,

{11) Anstalling lovw apead; quiet ¢perating equip=
monts for air aan&itianing~syﬂtems'

(141) nounting the equipments on anti-vibration
bases to prevent vibrations from being
tranomitted through the ducts. Juch vibrate
ione set-up very ssrious noises in some o

othor part of the building aleo.

(4) Cther noises created by tho patron, in the

surrounding aress of the auditorium, such as lobby,



loungos, rost=rooms and enterance hall ete., can
bo reduced by troating the ceilings of theso Gpacos

vith noise aboorbing materielo.

(5) Finelly, thoro ie audionce noise about
vhich nothiag can be done, azdept hopo for a quiet
avdionce. |

643 Bohaviour of Acousticel Matoricls
' 'SOund abaorbing mateérialo arc omployed to

roduce tho revorberation time and to avoid distant
roflootions from walls, colling and other surfacen
in an onclosure for improving hearing conditions. |
They are also employed for t&e reduction of noise
in the enclosure. By an acoustioal material, 18
usually meant a sound absorbing subatanee vhich e
fastenod in flat patohes to the vollo and eeiling
of thé euditorium. The principsl function of
ncoustical materials i to absorb sound onergy
vhich originates within the room. Raroly thoy
prevant tranomiscion 6f aqund energfffrom-ene roém
to another. juch tranemission oan be prevented by

other techniques,

x(;rahitaqte and ongineers arc faced with the
probleme of celaction of the materiasls to bo used

in the auditorium to ceoure the propor emount of



sound absorption and éhoice of economicol abaérbont
to quiet the noisy locations. Therefore, it is vory
‘opsential that thoy must have accurato data on tho
bohaviour of acoustical mnterisls. Such data is
noade availahle by their manufacturoro. Hovevey, the
special usco to which the material ie to bo
omployed, will rogquire more detailad information
vhich can be obtained from tho rosulto of laboratory
tosto,. / |

Difforent kinds of acouotical matorials can bo

grouped as givon belovie

(1) Profedricated, o.g. tiles end panela,
{2) Prepared at the timo of application c.g.
acoustical plaster,

o/fh profabricatod type, many varieties aro
avaiiable. A common type 48 the homogencous pa;aus
absorbent consloting of wood fibers, or glase fibers
or grahulatéd materials hold together with a
suitsble binder under prescurc. Another common type
is the porous matoriasl having a hard nonporous surfaco
vhich 40 perforated so that the cound vaves con
,’pass into the porous region and bo absorded. The
perforation might be regularly epoced slote or
circular holes or irrogular fioeuros,.ome vértaties
aré aynilablo in blankot form such as glass wvool or

rock wool. They aro protootod by a perforatoed
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purfacing of vood, metal or asbeston cement board.
The principle advantnge of the prefabricated
aao?utical material lies into tho uniformity of
the'ﬁioduct vhich can bo carefully controlled. There
are relatively omall variations in tho absorption
coefficient for particular type.

Anongst tho cact in situ types, tevoral acouse
tical plactero aro avoilable, Some aenaistﬁ of
granulated orgonic subotencoes which ore mized wiih
the’foaming agent and a sufitable bindoer, and
are to be applied to the surfacen to be troated with
trowel. Other types concint of fiberous materinl '
such rpok vool, asbestos ete, whicn ara‘m1xe& with a
binder and oprayed direotly on the wnll by nmeans
of spraying equipments, Acousntic placteors ara "
gonernlly difficult to handle and ocareful control
must be exercised when they sre applied. Howover,
thore are occnomic advantagos in favour ¢£‘91aﬁter

end oprayed-on matorials,

Acouatical pmaterials sloo can he ¢lasaifiod
according to the waye of aound absorption. 4 knovledge
of pechaniom of abgorption is &mpurtﬂnt, especially,
if ono ic going to ba faced with the prodiom of pointe
ing tho matorial. Almwost all socund ebsorbing meterials
arc porous, Usuplly sound onorgy ponetrates boroue

materials such that the friction of moverent in the.
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porous,convorts some energy into heat. Uome of the
incidont energy will be transmitted through the
matq;ial,'and some will be reflected from the
-iQezééht surface, 1f sound strikes a thin flexible
panel, some of . the incident energy will be used

to make the panel vibrate, The performance of an
acousticel material is judged by its sound absorption
ccefticient, which depends on density of the
nateriasl and trequendy of sound, Lov density absorp-
tive panele have higher absorption coefficient at
low‘treduency than at high frequency. Any seoustical
saterial must absorb atleast 207. of the incident
(3)

socund energy.

Various elements are important in the selection
of an acoustic materialse. Architects are interested
in socund absorption and also concerned with.iight
reflection, fire resistance, appemsrance, strength,

durability and peintebiliity. These nll points are
egqually ambortant. C.B.R.I. and other inetitutions
have worked out sound absorption coefficients of

aiffereht indigeneous and cnmmqﬁly usged acountical

material, They are given in appendix ‘B*Y,

Absorption of sound depends not only on the
physical properties of material but also on the
method of mounting the samo., Alr space between tho

absorbent and rigid wall on vhich 1t 18 mounted ,
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enhanoco the absorption. But painting to tho aboorptive
materiol affeots the absorption quaixty of material,
Exceosivo painting will cleg the poreos and pravent |
atoorption of sound. Paint should be apélied 8o
long as the perforations and the fissures remain
open. Painting of a porcus material withcut iargo
holes of ficsures ore more difficult. The paint

must be applied as thinly as posoible, preferably
vith tho spray gun. 1f At is applied by dbrush, cars
must be taken tc get a thin coat of yaint ﬁith@ut

. olosing the pores of the matetialt/// | ’

6.4 Sound Roproducing Equipmentao

Bguipnents for aauaﬁ reproduction have o major
share in oroating good suditory or acousticsl environ-
wont, Efficiont oguipments will definitely offer goed'
guality of porformance. They are tho cutcome of
technologiocnl developnent which has beon dcne uptil
now.vStill. acionticta are working for the re:;hement
‘in tho design to achieve meximum possible efficiency
in rapraduct&on of sound. The sound roproducing

| egquipments are 1) Amplifier , 2) Film, 3) dpeakers.

Tho basic requirenent of roproduction of sound
45 thot the amplifier should be able to give the

adoquate freguency cutput. The rscorded swund is
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convorted into elootrical energy by scanning the filmv
'0pt1eélly or magnotically and thén applificd by the
amplifier at dosired frequeﬁoy lovel, The number of

- the amplifiors depends upon the channcl asystom to be
adopted for roproduction of sound which is basically
dependent upon the f£ilm to be presontod, Today,films
with upto sevon channels recoédad anund.’are»nvailabie.
Tho cound 16 recorded either by optical method or

by magnhetic method, Mﬁgnetic sound 1o better than
optical sound in many respocts, The £4lms with
multichannele are primarily producod for threo

dimensional (cterecphonic) sound offects.

Architocturslly , dotailod knovlodge of emplifier
and film 1o of less importance. But, ocome thought
about tho spadkera ic nesded for architoots, as ﬁhey
eroate some architacturnl‘prableﬁs ouch as placemont
of oponkors and treating them in intertor design:

acheme,

;6.4gi Ioud Ypeakers

It'ia_a dovice for converting clectrieal
enorgy into acoustical signal enorgy in the pir,
It ohould proserve tho essontial character of this
aignel onergy while convorting it fron cloctridal to

scousticel form. Thé part of the speakor, vhich does
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thio conversion, io called the motor(ll). Tho motor
vibratoo the diaphragm in front of it, that in turmn
vibrate the air in tﬁﬁ inpediate contnet wizh it.
The vibration results in slight prossure changeo
in tho oir above and below the atmocphoric prossure,

These pressure changeo aro transxzitted in the air

ag sound wave.

speakers are clasoifiocd by the kind of the motor
employed for the converpion of tho energy. Conmon
types are (1) magnetic armeturs or 'HMagnetio', (2) move
ing coil 0rA’dynamic‘. Megnetic types ere hornless
and the ﬁiayhragm‘ia made large enough to radiato
the energy dircctly into the air. Thay offer low
frequency sound and honce uoed in radiocs snd tolevise
ions, Hoving coil type speakers are with horn attaeﬁa&
$0 relatively small diaphragm and mennt for high fr#qu;noy.
Tho large (mouth) end of horn behavec as a large
lightveight diephram that rediates sound nmore effie-
ciently than the small diaphragin. The horn gives ¢ff-
icioncy, frequency response and directional property.
Large horn offors ;ou-frequeney wherens omall horns
offors high froquency cound, Both are to be providod
in a conpleto neéombly unit for fuli covarage 6f lov
and high sound froquencien. (Pig.6,19). Horn speakers
dan bo mnde quite sfficient, they are theiﬁfore.

11, DPavie, Kaye, ‘The Agourtios in Buildingo (Londons:
G.Bell and Jono.Ltd.) Page No.137.



primarily uced wherco efficiency, high acoustic power
cutput and small sizeo ie¢ fmportant,

Tha placerent of spoakers behind the scroen |
should be well unde#atooﬁ to achieve the desired
effbcts of sound 2nd adequate sound level to all sente
ing positions, Thoatro with small sereon (33 om,
'prauentation) wses monochannel system for sound
roproduction vkich needs only one high freguency
opeaker unit behind the sereon (Flg.l0.6.17), It should
be inpislled in the centre at 1/2 ta.2£3'ha1gﬁt of the
sereen., In large auditorium, additional speakere may
be placed on the woll to prddﬁca the roguired sound
level at the roar seats, But the position anﬁ'number‘
of such cpeskors require lot of considerutions, there-

fore it should be left to acoustics engineer,

In theatres with lerge curved sereen, wvhere the
rultichannal syotom i6 eosential, three or |
five nopenbly unito of high and low frequency
loud cpeskers (Fig.Ho0.6.18 and 6.20) of idernticel
t&ye and of approximately the same sensitivity should
be inptalled. The centre to centre distance Eetweenv
them must bo equal to 1/3 of the soreen width end shc#lﬂ
be placed at iiz'to 2/3 height of the screen. °
Por good performance these units should be as close to

the sereen as possible. 16 to S0 surround cpeskers are to



be inotalled upon tho sido wallo of the theatro to
produco music ond opecinl eound offocte such ss storm,
carthquako, roins ote., vhich are intendod to purround
tho auddence., They munﬁ aesure that, ne part of
audionco hears the offoots from a dofinito source

ond the uniforpm dietribution, The selection of eposkers
should be such that thoy will roproduco the offect with
roasonable fidelity.

in theatraé with balocony, the surround spockers
muet be placed close to the sudience seated at tho
sldes, vith asdeguate in nunbor to pravida the surround
offects. These epoakors are of low freguency but they
produce tho total ocutput power to £1l1l the audziortum,
Speakers under balcony chould be placed es high as.
practicable using onclooures with tilted fronts, ond
"mauntad in euch a way that the sound from loudspockor
is dir&éta& to the undoreide of the belcony. In the
thoatros vithout baleoony, surround speakors should bo
placed on side walls at the hoight of 15 to 20 ft,
from tho floor. ﬁﬁmotimeg‘anrroun& spealkors are also
installed on the ceiling for the 6peciel effents of
~ thundering and reining, but they require ceparato
channel (sound track) for.auch eftects,
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CHAPTER=T

VISUAL COMFORT ASPECT

7.0 Gonornl

Tho visual porformance of tho auditorium 4o
vitally concernod vith visual cbmfort. Thoro io no
doubt that one can o0oe the movie without viaual
confort, but the sboenco of it may affact to groat
oxtent on viaﬁal organ and may rosult in decrecsing
the popularity of oinoma. Therefore, visual comfort
nopoots ohould bo of primary importonce in planning
the suditorium. 3ince tho visoual task Lo primarily
rolated to the visusl organ of man, itc range of
responso to visual tack should be tsken into account
for tho study of planning of auditorium. Physiow-
anotonmical study of oyo gives the guidelines in this
rogard.

It 48 obvioue that the visuel comfort is

mainly dependent on the following foctors

*

(4) Enclosure for performance,

(14) Equipments to be used,

Thoir 1ntar-rolationsh1p is shovn in Chart Ho.3,
Design of the enclosuro can be mede officient by
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fulfilling the factéra affeating tho physicpl planne
ing. The equipmoants havo nleo dominant rolo in offere
ing the visual comfort, rather to say, tho very
porformance cannot bo possidle without them.. In short,
both good design of onclosure and oguipmonte lead to
achieve comfort which further results in good visucl

performenco,

7.1 Physio-gnatomical Study of Byo

Eye is the visuml organ of man whan it removed
from ihe orbit of okull, it roproesents a roughly
apherical organ, which is onclosed by a tough and
opague membranc called SCLERA, (Fig.ﬁu.?.l)(l) Tho
front part of this mombrane which is transparent and
elliptical in shepe, ie called COHNEA or the window "
of the eyo. It has smaller radiuavof curvature than
"ront of the eée aphere. Behind the cornos, thore ise
eyoball known ad IRI< vhich can move along the internal
surface of the cornea. It has s hole in the centro
to receive light. Immodintely behind the Iris, a
- eryetnlline lens is fixod in tho fréme of CILIARY
muccles, vhich controls the curvature of lens.The

erystillino lons conoiots of an elastic, jelly ldke

1. 'Physiology of vision,' Physiological Hysiono,
(%orontoa_ﬂchool of Physiological Hygione), page.Ho.415
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substanco having an indox of refraction that
inoreanos grodually from outer to inner portion.

The spaco betveen the crystalline lons and the
cornea is ealleq as ANTERIOR CHENBER and in

£41104 with olean 1iquid AQUEACUS HOMOUR, ond the
spaco behind the oryotaline leons is c¢alled as
Postorior Chomber and f1illed with cloar, voft jolly
1ike cubotence. VITREOUS HOHOUR. o

Tho Cormnen, the Aqueous Humcur,'the Crystalline
lens and tho Vitroous Humour form an optioanl systom,
_whieh produced the roal image of the oxternal objoots
on intornal poatarﬁér of oclera known as RETINA, which
is composed of tvo distinctive type of cells, i.o.

1) ROD3 end 2) CORES. Rods and conos are connoctod
by norve fibers to the OPTIC NERVH which is airestly
connoatod to brain.(a)_

- The small central aros of the rotina contains
laﬁgaly coneo and substonds an eres of two dogreoo,
vhich 48 called FOVEA, (bjeets are foouced upon this
arca end nost of our soeing end all dlecorimination
of £ine details result from this action, It is
obvious that moet of the objeots, wo soe at, cubstonde
an arasa largor than the fovesa., In order to see¢ thom,

tho eyo makes rapid movemont similer to tho scanning

2. Kinzey, sharp, 'Environmontsl Tochnologios in
Architecture', (Hov Jorses Prentice Hell, Inec,)
Pago Ro.504. '
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of tolovision tube,focucing all part of the objoct.
Through a phenomenon of persiatance of vision, tho
objoot is conoidered to be porooivod in an inotant,
Tho rotinal area outsido fovea is canlled PARAFOVEA,
Hero;the rods are looanted, intorspersed vith conoo
which porcoivo objooto indistinotly but are elort

Yo brightnone and nmotion,

The rays of light are first rofracted by tho
cornen and thon pass through tho pupil of syeball to
the lens, Tho size of tho pupil in the oyebsll 4o
autonatically adjusted to the responso of light.

The rays nfa, then, brought by lons to foous on reting,
producing an inverted imago. Thic lons 1o flexidle
optiocal instrument which can change ita curvature
vith the help of oiliary muascles for foousing of near
or distant objects upon the rntina, Vhon vievwing
objents beyond tﬁantyjfeet from oye, tho lons has

the loast éurvaturm. This 18 c¢allod tho distent
vislon and imposcn the least strain upon tho

od justing ciiiary mubaloa.‘ﬁhnn vioving near objooto,
the lenc bocomes more convex due to contraction of the
ciliary muaaleu.(S) The invorted imege thuce formed on
the ratina, is convertod into electrical impulseo

through photochomical scetion, by tho rodec ond oconos,

3, Habell, Cox, 'Engincering O tios', (London:iir
Ispac Pitman ané Jons, Lid,.), page Ho.244,
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Thone sloctricel impuloes are oonveyed through norvoe
fibers to optic nerve, which, ultimately convey thom
to the brain. Thus the image,pioﬁuae& by ratina io
tranemitted to tho brain. (%)

Zho e&e recoivos radient energy outsida tho
1imit of vieidble band. UL@RAVIQLET rays from the cun
1o completely abaorbod vitheuﬁ ﬁamagiag the eyeo
structure. HMeonmado nltravialat rayt should always bo
euna&derad dangerous gnﬁ never vioved exocept throvgh
protective glasees., Infrerod rays in emsll gquantities
can bo abeorbed bﬂt large quentity can not be
sereened out. If such radiation reaches the ratina,
thore is danger of damago tn, or even complete |
destruction of the rotional cells which overlays

almoat all of the inner surface of the eye ephers,

The recponse to light 1a not identical in rods
and cones, Tho conos oporate at brightncss lovel
 above 1/1000 of a fﬁoi.lémberﬁtz). ﬁxnéa-tha colour
ie percaived only by the comes, thore is no colour
porcoption at vory low level of brightness and poor

colour porception in dim lights

Although, retina 12 sonsitive to radietion.
botween approximately 4,000-7,000 angstows, it is.
not ogually responsive to every vavolength within

this ronge becsuss it io developsd undor homogonoouo

4., Finchen, 'Optiaa’. (Lonéons Hatton Fress Ltd,.)
page Ho.l32.



rodintion over ontiro luminonity band(z). A ponoo

of noturcluonc 4s peosible oaly whon all wavelongtho
aro avoilablo. Honooromatic 1ight in tho 550 angstens
rogion is the only voluc vhich improves the vieuel
aculty for objoots near aboolute threshold of
viotbaaaty (2,

Yhon the oye foouses upon on objoet bringing
the fovoe into actiag, thiee-charnntariatima of the
chjeat are importent. Thoy éru. (1) oize, (13i) contrast
with.baakgreuna. (4144) dbrightnoss, Tho isnter-relation-
chip of these factors introducon o fourth character
i.0 tine, It takoo time to be aware of thé objeoct
to focus upon it, to tronsmit tho stitmlue to tho
brain and to understand 4t. All four factors are
intar-raiaxaﬁ in eomplica%eﬂ woy, but 5 oconmon
denoninator 1s brightnaas. Poor contrast of obaact with
1t6 boekground can be icproved by incroasing the
brightness of tho background, Tho speed of soeing
¢an bo inorsascd or decreased by varying tho brighte
ness on the objeot, Of course, there is a definito
upper limit to the speed of vision, but for any
combination of objeat, oisc anﬁ contraat, improvoment
continueo upte 1000 foot-lambort of brightneea‘e).

then the eys is fixed on somo objeot s large

arca of tho 6nrround1nga i also vithin the view,
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although details aro not sharply oloar. ihe angular
»d&mﬂnéions of tho binoculor f&el&'af vision is
approxinately 85° to cach side end 50° abovo

and bolow tho central visual azis or lino of aight(z);

T2 vxaﬁal fauctors affoeting tho planning
~of Auditoriun,

T+2.1 Visual Conditiono |

The most importent factor in cinema cuditorius
planning ie thq viaua; aomfort vhich can be achioved
through tho fulfilment of viouel conditione, These
conditions can be patiofiod skillfully vhon tho
planner hes got the dotailed knowledge of the aama,
Those are as followss-

i) Viosual souity~ (a) Scroenm size in relation
to viewing dietance,

(b) Contrast,
{c) Soreen brightness.

1i) Sight linow (a) Obstruction of view by
‘ other speotatoro,

Ib) Otetruction of view by
fixed part of atrusture.

111) Vieving onglo~ (a) Horizontal ,
(v) Vertioal
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(iv) Distortion of picoture- (a)} By viouing,
(®) By projection,

Considerablo data on thove visual conditiono
1o availoble to solve the problom. Howover, moro
rocearch in this fi0ld 42 neodod to expose the
important tochnical @ata, vhich will lond to minirise

‘the nunber of cudbstandard theatros,

7.2.1.1 Vioual acuity (Picture Dotails)

"It ean be Gofined as a ability to discern fho
the details of the pioture projectod on serocen,
Viouing pattern is dotermined by fizing the visual
standerdo, that enable cach viower to see the pieturo
sattatactory. Those standards ore primerily dbssod on

visual acuity.

As far as, ooreon sizo and maximum distence
is enneerﬁed. it is also baged on the viaualvaauity.
To limiﬁ'ﬁhe ﬁaximum vioving dietangé, the viower should
not be roquired to discorn the dctails amallbr than
I for every 32 ft. of viowing &xaténaats). Dotalled

study suggests thet tho mazimum viovwing distance should

5. Szoboo, Villiam, ‘shadov, Soreen, and Sight Linos',
(Progrocoive Architeocture, Hov,1966), od. Rovan,
pago, Bo o163,
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not bo greator than tuwics the width of the scroon
for cincmascopo projoction (Fig.No.7.3), whorcas,
for 39 mm, pro;ection, abeelute maximum viowing
distanco is 4 to 5 timoe of the scroen width.(s)
Five timoe being advieidlo and four times being
more. ideal, confining the areas in which all the
photographic dotalle of importance can be discoracd
by the viover. Yhero the lerge cnpaoity in requiroed,
introduction of balcony is advicablo to‘axuid tho
oxcensive viéuing distance that would othorviso

inoroeced.

Limiting of vieving distance is ossontiel
to maintain intimato relationship to epéetator to
sorcon action. Vieving distance, confinod to limite
sot for pruber visual acuity, would be tho beot |
guido for practical purposes to detormine tho
paxinum seating depth vwhich would maintain tha
apaqtator‘a field of viovw.

gontrast valuo of the projested pioture
depends upon the magnification of film. Exeessivo
pagnification sprsads thé piatura grains, which
results in reducing the contrast value of tho
ploture. Hith the result, the distinotion botweon
light and shade cannot be rocogniced due to blurthoss

6. iohlanger, Bon, 'Motion pioture Theatre', (Timo
Javer Standards), Now York: HeGrav Hill Book Coey
Ed.Callendor, Paga o.1101,
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0of the inmnge. In 35 mm. projoetion, film graininocs
bacomos visible from noarest ooate and honce thoy aro
lcos accoptable, whoroas in 70 mm, projosetion, thoy
arc doosirablo since £ilm graininoos is grootly
roducod and those seats unable tho viovers to
oxp@rlenné tho dramptic lmyaot of pioture doninanco,
In nutohell, it is highly proforablo to reducc tho
rato of mognification to achiove good p&ctcfial
quality and 1t should not be more than 300 timoo for
~ doeirablo aeréen imagotv).

Hot only tho contraot vnluo but aloo tho
brightness holpo to viocual aguity. It is primsrily
éopondont on the projootor lamp, vhich io usually
solectod to suit tho larger imago to bo projocted.
Tho amount of light loaving the projostion lons
4o onlled the luminous flun and oxprocscd in lumon
(1im) (Fig.wo.?;¢fﬁi Illuminetion on the oeroen 1o
tho function of sron of aersen, the distaneo
botwoen seroen and tho souxce of lighf and tho
rgfloctivity of tho aoraau; Finnlly this 1lluminstion
vill vary with tho viewving angle. Thio #arintian in
tho picture brightnecs chould not exceed 3% of tho
total illumination, Minisum 1um1nanoa of 5 £, lanbort

7. Yorthington, Clifford, *Tho Influonce of Cinora on
Contomporary Auditoris Design', (London: iir,
“Isanc Pitman and Sono, Ltd.),pnge Ko.65,

8. Romomruthan (ed.), ‘Plamning o Cinoma', Yart II, .
(Bombay: Philipo India Ltd,), page Ho.l5.
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ané nazimum of 10 ft. lanmbert chould Yo provided
for clear colour porcoption in any type of
praaentation.(s)

Filn industry Lo vorking nerloqely to ovolvo
tho standards for baslo factors such ac print
donsity, print contrast, projeoction light intonoity
and spoctral quality, light diotribution, sereen
brightnoss, screen aiao end roflootivity. This will
dofinitely load to good resultt. | |

 7.2.1.2 Sight Linmo

 Obstruction of viow by tho patron oitting 4n

~ tho front, requircs major consideration in obtaining
the good sight lines, The condition for sight line
is that the cloarance should allow any seat occupant
of anotomicnlly average dimensions to soce aﬁer tho
hend of tho eyéatatar sitting the rov ahead, This
condition can bo osaticfied by

'4) having a propor slope to the floor,
i1) proper seating arrangenent,

i11) deoirable location of tho ucreén.

Tho vision, thus, ébtdiﬂed from he above eondifiona,

is known as ‘one rov vision', (£ig.N0.7.5). Somo

theatros ‘are designod on tvwo or even on throo row

vision basis., In tvo rovw vistun spoctators have to
TS L%
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FIRST OR ONE ROW VISION

SECOND CR TWO Row VISION

il

SPLCTATOR CAN VIEW THE
SCREEN OVER THE HEAD OF
THE PATROM SEATING INTHE
FRONT ROW OF HIM.

FIG N0.7-5

SPECTATOR HAS TC LooK
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THOSE IN THE ROW IN FRONT
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FIG.NO.7 G
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look between tho hoads of thogo in the rov in front
of thom, (Fig.No.7.6). 1t nocessitatoc the unoomfort-
ablo adjustmont of shifting obotoole in front, copoc-
ielly vhen tho aotion imnges ohift from ono sido bf
the soreen to anéthar. Three rov vision doos not

provido deoirablo rosults.

Staggerad seoating urrangencntvhelps in

reducing considerable ocmount of obotruction and
czoonsive etiffness of the slopo. Effoctive mothodo
have been developod and successfully omployed for

staggoring tho soating to’achiéve the necesearb
 amount of cloaranco of viow botwoen the heads of the
proceding eﬁectato:a. This 4o tho notable dovelopmont
ginco it can bo uoed in inmproving the oight linecn
by roocating the oriéttng thoatren, Floor slopc fLor
' motion picture thoatros vould have becomo oxoossivo
if any attenmpt vero to be made $o gain viaiénvovar
the heads of prneédlng opeoctators. Tho progross nade
in ptaggering sont design in conjunction vith succosse
ful development of 'REVERSE PLOOR SLOPR', hae developed
a theatre. from wvhich it 18 purely 1napired by the
function of viewing o motion pleture. Moroover tho
eightlino for the screen presents a floxibility
in dosign. | |

Good oightlinos and other conditions desirable



for propor vieving con be obiained by adjusting
tho ponition of the sereen from thoe floor.
Ezoossive rising of scrcon offers completoly
uaobotructod viow dut ceusec physicol stroin on
tho part of patron to cse tho uppor part of
soroon,and this phycical otrain can bo entiroly
climinatod by adopting o lovw positicn of thoe oeroon.
In short, the positman of the sereon in the vertical
sonoo should be such that it would pormit the vision
of 1te entire hoight without physical otrain to seo
upward, It is, thcrofovagﬁggﬁfgfgggine the maximum
tolorablo amount of obstruction and maximum
uptrard vertical anglo of vision for officient floor
olope design and position of the serecen. Figure
80.7.7 shows the aﬁperimpaned outlines of soreen
0bstfuetion from various viouving aengles., B,C, and b
outlines éiovs the tolorable omount of obstruction.
Although obstruction B 15 greator in hoight dut lese
in ares than D, Such obstruction is toloradle
becaune important sotlion of soercen in these areas
cecuros cnly quax;mll porcontags of time and 4t 48
aot objoctionahble to see s olear view between tho
- heads of procoding aﬁautateﬁa. Hazimim vortical
angle of vicion ohould be coneidored +30° to tho
horizontal. (Pig. ﬂo¢7.6)‘
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THE LAYST PATRON ON PALCONY.
FIG.NO.7- 8.

PLATE. NO' 22




33

Obatruotioﬁ of viov by the fixed paxrt of tho
structure such as balcony weffit, baleony railling oto.
- 8l80 requires considerations for good sightline,

Bach patron must bo able to seeo a strip of 2 ft,
at top and bottqm of the sereen for psychological

reanon, (6)

Te2:1e3 Viewing Aﬂﬁlﬂ

From comfort point of view, tho quality of
theatre dosign is very much affectod by desirable
angles of viev upward and dovnvard to the pioture.
Spoctator on upper level secating ehould not ezporienceo
oncessive dounwvard vioving and those soated on
tho main floor should not experience excosoive
upward vigwing. The idesl &eaiaa'would prosent the
largost percentage of seating positions for the
entire theatre affording dosirable vertical angles

of view,

'fhe vertical angle substonded averége geraon,
phould not oxceod 33° and the sight lime from the
front row to the centre of tho aereen should not
bo moro than 15° above the horizontal for eomf&rtebl@
vieving (Fig.ﬂo.?.g)(g’. The vertical vicving angle
cen be adjucted by (1) sereen height,(11i) distanse

9. Graft, Don, 'Dats sheets', (Now York: Reinhold
Publishing Corporation), page No.236.
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botveen tho ooreon andé the patron 4in first rov,

(1141) coroon position.

Horigzontel anglo subotondod to thoe sorcen
chould not oxcoed 56° which can bo adjustod by‘
(1) tho width of tho seroen, (1i) distance botwoon
the cvoroon and tho patron in the first rov, (Fig.
no.7.11)(9). Totailod atudy suggosts to inctall @
41ightly ;oylindrical cercen vhich will yield: o

iargar accoptable vioving erea.

T.2.1.4., Dictortion of Picturo
‘ Distortion or doformntion of picture is caused
by (i) projeetion, {ii) vieving. Truoot picture io
ybtoinable in level projection, §§ét ie, vhore tho
wmgle of projecotion io at gero degreos te the hori-
zontal, Projection angle is the engle fermed with
horigontel by n lino, from the projootion lons to tho
mid hoight of tho projocted picture (Fig.No.7.8). Tho
problon of obtaining'minimum projection angle io
not diffioult in situations wvhere dalcony ie not
undor considoration, dbut in case of balcoony, it
should bo kopt as low oo pesoible and should not
excoed 10% or 12° to hove tolorable distortion
of picture, (Fig.no.?.e)(g). tide and curved scoroons
rogquirod apocial attontion to reduction of projcotion
anglo. |
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Batrone sido sonting positions are rosponsidle
for distorted viov of screen image due to two
dimongioaal.oharactoriﬁtiea of ploture. Such socting
pooitiona from vhich tho oboorvor sces any part of
tho sorcon imnge to anglo grootor thon 40°, havo
been found to destroy tho Lfliusion of reélity(g),
The usunl oldo aeat'limit.employcd in motion pioturec
thoatro denign hoo been a 35° 1ine £rom tho moar
edzo of tho sereon (Fig.llo.7.10). The hatohod arca
indicntos undesirable zeat and this portion should

be kopt to an absolute minimum,

T+2.2 Phyaienl faootoro

The vioua) conditions, as discusesed above, .
should be tho aim of mrchitect to schiove the viounl
comfort for cach patron, Theso oonditions can bo

controllod by the followving ghyainél planning factors,

(1) Siope of floor,
(31) Sonting aron,

Te2.2.1 Slope of floor

Primary funotion of clopo io £o olininate tho
objestionable nereen obatruction cnruced by pontron
seating in front of viower, for good viowing condiQ

- tionae, The vieving conditions are mainly govornod
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by the slope of the floor. Thoreforc, it is necosaary
to cotladlich physical dimencion of veated patron and
tho standards for the vision of the sereon image for

d¢nigning floor slope ond uppor level otopping.

The alone aopenda upon (1) position of scroon,
(11) dictanoe of rirst rovy or seats from acreen,
(414) sight lino clearanca, (4v) type of sonting
arrangerent. To presorve tho fllusion of roality, tho-
aéreen mast not be too high with rospect to first rov
of spootators. Generally, the stage level has been
takon as 3'«4" above tho level of the first rov of
seats, Tho bottom of the screon inage being 2'=(C"
above the stago. Thercfore, a point, 5'«4" above tho
floor is the foous of all oyelines for detormining the
" medn floor (£1g.H0.7.9)(9),

* - The height of the soreen image moy bo auaume&
equal to 1/3.5 of the dictance from tho screon imago

to laot rov of seats. 30° angle with the horizoﬁtul
from the top of the screen will inteorsect the horisontal
eyeline 3'=8" agbove the floor and will deternine first
rov of soat6, (Fig.N0.T7.9).

As\already mentiénad, that the conditiona for
cight 1ine olearance should allov any seat occupant
of anatomically avernge dimonsions to soe over tho

hoad of a opoctator oitting in the rov shoad. 5° oclearance
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can be aaaumed safoly for detormining tho slope. Tho
vision , thus, obteined 4o called ‘first rov vialon’,'
vhich providoe completoly unobstructod viev, but
offers hagardous stiff slopo, céuaing ozcessive hoight
of auditorium vhich ultimatoly rosults in largo

volume (Pig.No.7.12). It also creates @ifficulty in
provi&ing accoss at uppor level. In cace of bdaloony,
it will orcate oxcesoive otepying vhich will result

in poor peoating positiono in relation to sereon, Thie
excesssivo elope can be reduced to half by cteggerod

seating arrongement.

Similarly, vision vith conditions requiring

apoctators to look botwoen ﬁhﬁ hea&sAar those in tho
roy in front of thom and aveb the hoeds of one's,

tvo rows in front, is knovn as ‘second row vision', It
ic not ideal as 4t nocoseitatee uncomfortadble adjuote
zent of shifting obstnoles in front. However, it 4o
et agoeptable as it permite milder slopos (Fig.¥0.7.13).
1t is made more accoptable by staggoring the aeafa

to pernit tho viev beotvoen the hoads of patron in the
front ro#. It can be further improved by using tho
videst chairs which will offer tho wider view botwoen
hoads., Upward flcor clopes by both, first row vision -
and socond rov vision, should start as far back from

- goreen ns poseidlo, cince slope groater than 2%
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botweon rovs roquirco ricers.

A combination of dovnvard and upvard slope io

kpouyn ae ‘REVERSA PLOOR SLOPE', It 4s ndoptod in
conjunction vith stoggored neanting due to vhich, 4t
roosults in minimun doparture fraﬁ the horigontal
(Fig.l0.T+14). It proéidaa tho optirum dovnvard viove
ing angleos for boleony viewing pooitions ond nogligidlo
inoroase in tho upvard vieving angle for the main
floor soating poscitiono. |

In reverse floor slope, tho floor is lower in
relationAtc the level of tho seroen to appreciable
enount only for the portion farthest from screen,This
lovering of tho floor does not create any annoying
| upward viewving boesuve the diotance from the screon,
places the soreen woll within the normel range of
vision. The balcony sonting positions are aloo improved
considorably. The relativo flatneso of main floor 13
a distinoct improvement ovor the stoop oldpaa. Another
distinet improvenment in roverse floor slope isthe
- elimination of roquirement for the intormodiante steps
in the baléony aielea..xn ecace of upward slope the
extra stops which 1o to bo providod botween the two
plotforms, causes hasard, since this stop is shorter
than tho root of the platform, But the revoree floor

‘elope rocults in much less oevoro slope of baleony,
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‘therofore, thore is no neod for the extra steps
betveon sitting platform. Tho obvious odvantagoes -
of roverse floor slope over the traditional slopes
nade cinoma to adopt 4t considoradly throughout tho

world.

Tho rate of the slope for oach sucocssive

rou of gents and tho location of the Sereen has to be
dotermined carefully to achleve desirable results,
As it has been explained that the soreon should be
50 located that the dowvnward viewing anglc from
balcony flaor and upvard viowving angle from main floor
geats aro balancod out to oreate tho nmost comfortable
angle to‘tha gfeataat nunber of seats. In vertical
plane, the idenl viawihg angle is one that reguir@s
the least physical exortion to eyo and neck muceles

of the viower. The idoanl viewing angle would be zero
degroo, formed by the horiaon£a1 iine from the iieﬁer‘a

eye to the centre of the soroean,

Baleony slopes also requires major considorations
for good visual conditiono for upper lovel yatrons,
Steep slope in boloony ceuses excessive volume of
auditorium and undesiradblo pra:aation‘angla due to
nocessarily high position of projection booth and
producos sonting positions at beight from which tho
soreon image is distorted eotill furthsr‘than tho

amount causod by the stesp projoction angle. Thin can



be controllod by the proper design of anditorium
floor. Thoreforo, a suiteble solution for auditorium
floor clopo dosign is important before the design

of baleony floor. Thoro are no set rulec for slope
donign. Baoch thostro must be studiod and designed

to mcqt the varying‘can&itxona of cite, oapacity,
ond tho mumbor of soating tiros desired, ete.

Te2.2.2 Soating Aron

The dimensions of soating aros should be such
that all opectators con soe the ptature‘uaﬂer tho
noat favourable conditions, In large cinema theatres,
tho distances of the first rov and of tho last rov
from thoe ﬁeréan diffors $00 mueh. Yith the result,

o pileture that io latgo anough for the patron int

the front rovw, will be too emall for the rear ones.

30

Therefore, both the distances should be dotermined in

eonjunction vith vioual conditions,

The dopth of the soating area 1ardetenm1né& by
fizing the viowing distance which éa§énda upon the
proper substonded angles of the soreon imnge. The sizo
of image detnils depende upon the cinomatography.
Closo-up shots offer more viewing distance then
'diataat shote, But, normally, cinomatography aonéiaté
of largo proportion of middle and‘diataut‘ahots.
therofore, thoso should be tekon into account and

soating should bo fizod in relationchip to sorcen



sizo, projocted by theooo shote. After constant
oxperirentation, it 16 proved that for tho best
rosults, no ceat should be located at mach greater
distance fron acrean‘thnn tyo times the width and
five tincs the height of oinenascope pioture
(fig.ﬁo.7a3)(1°). Howover dictance of 2% timos
pleture width or 6% times picture height is desirabdbly
dcoapted. Generally, 30 roue of senting 45 tho maoxie
mun depth of cinema, Hovever, for larger capacity,
it may have upto 40 rovs in which the obatruction
problem 1s very acuta.(7) Jimilarly the dictance of
front rov from screen should not dbe lees than half

the width of cinemaccope acreen,

&s far as, vidth of the soating ares 13 conw
corned, it should not be greater than 1.07 timee the
width or 2,72 times tho hoight of soreon. In case of
fan chape auditorium, tho splay of outoide limito of
the scenting, starting with edge of tho screen, should
not oxceed 1 foot in B £t, on each sideo of the sonting

(10) | j1termatively, the soats ohould bde placed

ares
in tho space bordered by the two lines drawn at an
anglie of moximunm 100° to both sidee of the sorecn

(Fiﬁ.ﬂﬁo?ile)(g)-

10. Sohlonger, Ben, ‘'lMotion Picturo Theatre', (lotion
Picture Theatre, Planning and Upkoep), New York:
S.H.P.T.E.Ene., od. Jtote, poge NoellTs ’
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In case of 35 mo. projection, the folloving
limits of seanting area are rocommendod on the baois
of ourvoy éonductea by Cocloty of [Hotion Picturo and
Tolovision Enginoers, covering about 600 theatroo in
UeSed, (Fxg,no.7.15)(9). These limits aro exprossed
in ration with the screen width,

(1) Soreon to depth of the secating area,
(1) 2:4.65 minimum.,
(11) 1:5.2 avorage,
(tii) 1:5.85 mazisum.

(2) seroen to width of the seating ares,
(1) 1:2.5 mintpun,
(41) 113.0 averago, -
(411) 13:%5.5 maximunm,

(3) width to dopth of the seating aren,
(1) 1:5 mpinioun
($1) 1:2 @average
(114) 132,35 moxioum

T.3 Projoction Equipmente

Projoction equipments play an important rolo
and form the body of viosual performanqé. éha,qualityu
. of performance is mainly dependent upon the effioieﬁgy
of the 0qu1pmen£s to be used. Research in this field,
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has rosulted in the refinoment in decign of equip-
ments vhich furthor improved projection quality.
The projection equipmont includes (1) projector,
(14) £i1m, (111) screen.

niffo?ant types of projectors are bheing

produced in the country and abrosd to canter the proegent
need. Tho fundamontal roguiroment of projection ic
that the lampehouse of the projector should be adlo
to iliuminate the screon at the desired brlghtneée
level and should have required aperture size., The
stgndards for projected light and aperturc hoo been

made to facilitate tho projection of films of
gtanderd eizes, Tho type of the projoction depondn
upon tho projection tochniquéds to be adopted. Thove
have been discussod alroady in Chapter 1o.2. Thoy
‘require difforent oize of the films, which should heve
the reguirod physical properties and quelity of einc=
matogrephy for good visual performence. Architecto
are not much concerned with projector and films

but the ccnsideration of serseen which is vieible

to the audience peems to be important,

7.3.1 Soreen
For the masimum effeativenens, the screen
should occupy o8& nearly as possible the entiro

width of auditorium. Thio condition inmplien the
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parallel sido wello as 4t soconmodates the audienco
veat within tho width of.tha picture area, which
resulto in groater *fecling of participation'., This
is furthor onhanced by the proper position of ocoroenm,
vhioch heo boen disauabed in the earlier text of this
chaptor.

Thero are varioun typos of coroono, lost of
them are made up of plastic or cotton fibros. Tho
selection of screen for better porformence should dbo
based on (1) reflectivity to distribdute the incidont
_ l;ght uniformly all over the seating area, (ii) poropity
t0o allow the sound tranemiceion from spoakers placed
behind the sereen, (4i4) tranoparancy, if the roar
projection is to be utilised, (iv) uniformity in

apyearance, {(v) Enee in placement.

Modern projection reguires more light than the
forper projection system, to obtain the same bright=
ness of the picturo. fhxs ¢can be achioved by,

{1) ueing more powerful @roaecéion lanps, (i) uweing
tho sereen uwith high reflection cocfficient, whieh
 rofleoto the light mainly towards the Gpectatoro.
Iireotionnl (motallizod or perlux or leonticular)
gercone fulfil both the conditions. Their roflection
cocfficiont is tuico than that of other screens

and the amount of rofleoted light romain oubctantially
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constant upto an incident angle of 30° with respoet
to nornnl to the nereon.'(fig.ﬂo.7.17)(8). They
furaich more even diotridution of roflection of

- 1ight over the ocating eres and wvacte loos refloce
ted 1light on ceiling, wells and floors, consequontly
roquiring leos lamp~house anperage then would bo
indicated for normal corocen, lovertholoss the novy
tochniques require moro light becauwoo the surfaco
to be lighted 1o greator no compared to old cercons.
Diroctional scrcons oboy the lawe of mirrors. This
implien that, for projoetion at o large angle, tho
soreen should be tilted so as to obtadin uniform
light diotribution oll over the suditorium,

Diroctional or lonticular scroons antiofy

alewost all re@uirementm of ideal soroen.They are
mado with a cotton buee which is overlaid with
the several continge otvpluatie, surfaced with

aluminium and acourately embossed with the fine detail
| pattorn. The pattorn ic dosigned so that very little
1ight 45 refleeted to the walls, celling and f£loor)
but within the theatro. seating nrba. the distridution
includes 30% avove and bolow, and 50° to eackh sido
of normol to oereen, It will bo recognised that the
theatro is adoquatoly covered. By concentrating
all of the incidont light to tho region 6? oundionco,
a sercen is obteined which is atloast twice os dright
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as uounl scresn for the same waluo of projector
illuninotion. By tho virtue of metallic surfaca

the scroen is oxncollent fo# S«D polarised projoction.

The sense of audionce participation is ruch
enhanced by curving tho scrocn. The more tho scroon
geong to surround the people, the groaior is tho
effect. For curving thoe sereen genoral rulo is to
use the projection distanco ms n radius of curvaturo,
Bovaver, for acouracy, it cen be obtained from

the table givon in Appondix *C*,

The curved sorecn hae the following advantages
{4} The inoidant light rofloctof from tho oxtreme
sides of the wido seroen will be Giverted to the
goating eroa, thereby incrensing the ploturs dbright=-
ness (Fig.Ro.7.18), (4i) There ic loss ovérall\ﬁic-
ture distortion for oides as well as hond on vieve

ing, (4i1) ploture contrast at the sidec may improve,

Curved screen introduces difficulty of
curvature in horizontal lime of the image. This
can be roduced by alightly tilting tho screen. It
'should be recogunivsed that when & curved soregen io
tilted the onds rips.. and due considoration must
be given to aightlinec, frame constructian and
macking. The pieturo pasking or freming ic gonorally
provided for hidening tho 1rrégularit£ae of odgos

of the projoctod pioturo. The comron method for



macking the ploture ist to use the matte dblack
surround. Thle is simpleat and least expensive

way to absorb the fuzey edges of the projected
picture. The masking may be in the form of a curtain
or panel, that cen be adjucted mechanically or
manually. The average sigees of the acreens and -
thelr aspeot ratios differ from technigue to
technique,They are ao follbwaz (Fig.No.T.13)

Type of £ilm - " Soreen sige
l. Normsl 3% mm film. 180" %25 %-0"
2e TO mm films for vistoe
'vision and Todd=A.0, 25 (" x50 w0
3¢ T0 mn £ilm «Cinemascops
(a) magnetic sound 2B8'«0"x75 =0
{b) optical sound - 28 (" xTO (M

4, Other wide screon films

(a) paramount | 16'%6° x27'xC"
(b) Mom | 18'~0'" x38°=0%
(e) Columbia o 23'«0" 242« 0"

5. Cineremne A 230" X6B'w0O"



CHAPTER~8

FHYGCICAL COIFORT ASPECT

8.0 General

Audio-vicunl performonco cannot bo onjoyed
vithout phyeical cormfort, ao it 1o an integral
part of ontortainmont. Theroforo,it 15 the
designer's task to provido the phycicnl confort to
cach spoctator in tho suditoriur. It con be poseible
through tho knovledgo of fundenentals of physical

confort, which inoludes

1) Phyoical environmont,
11) Jeating comfort.

ihe affecting factors and their inters

rolotionohip are shown in Chart No.4{Plato lic.28),

8.1 Physicol Environmont-

1% deals with the conditicning of tho atmoo-
‘ phere vithin the onelosure.lemperature, vontilation
and hunidity are tho primary‘phyaical onviron=
mental can&itiqn& vhich ean be mainly eontrolled
by the mcohahicallaquipmantu. The genoral acocepted
otandards for thece conditions are 25.5° to 27%
temperature, 50%. to 607, relntive humidity,
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35 to 50 ft/oin, air movoment and 3 to 4 air
¢hanges within the seating area.(l) The tempor-
ature difforence insido and outelde temporature
should not bo more then 12°C, ns higher tompore
ature diffaeronce cannct be adoptéﬁ by the human
bedy.(z} These conditions should be oxtended to
ovory soat in the theetre which can be schlevoed

through proper distridbution of sir,

The inside température can be botter moine
tained by the various eanatxuctiéu‘teuhniquas such
as cavity wall, surface treaotment for thermal
insulation, falso cciling ste. But the alr changoes
are affocted by the volume of tho enclosure for
vhich tho standards are discucsed., Except theove,
the anvirnnmentﬁl conditions do not have éigmifiéaut
effoots on physical plemning factors and 8o, are

boyoné the coope of this study.

,éfz Seating Comfort-

Comfort in seating depénda updn (1) indivisual

S RSP

1. 'Physical Environmeont', A3HRAE Cuide and data

. book-1962, Hew York: Amorican Society of
Heating, Refrigernting and Air Conditioning
Engineers, Ino,) Page No0.445.

2. Alexa, Felixz, ‘'Ueating Arrangements, .ight Lines
and Seatinmp douign', lotion Picture Theatre,od.
Stote, (Wew York: Joctety of Notion Pieturc
Bngineers), pago. Ho.65,
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oeat design , (i1i) layout design. Proper attontion

to these factors provide good ecating conditions,

8.2.1 Sent Deuign
8.2.1.1 Idesl requiremenis-

Comfort, safoty and Aurability are the baoic
rogquirements of the seat, which can be obtainod
through officient &eaign. Comfortable sent can be
achieved by perfoct posture, vhich is brought about
through the propor relationship of back-rest to
the seat and by the uce of deep spring cushion
and/or foom rubber cuchiono in sents and the proper
padding at the back. It should ho cturdy oncush to
boar the losd of users without damoging any part
of it, It should offer trouble-free service during
its lifo. In addition to above, the following

pointa should be taken into account in seat design.

(1) Thore ohould be ease in operation with
loast amount of efforts on tho part of occupant of

the seat.

(1) It should have no obaotruction in its
understructure, that will, in any woy, hinder

cleaning undor the coat,

(141) The design should be flexible enough to

facilitate the replacement of seat,
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(iv} It should also offor the ease in replacos
ment of upholatry part without the need of cpeciale

i60d machanico for upholatring purposes,

(vl In case of push back sonts, it should be
‘equippod with an automatic pusheback dovices that
automatically retracto the seat vhen the occupant
’ stands'up to leave. Thio devicen should retract the
seat slowly vithout bumping'or Jarring the mochenism,
Jimilarly, it chould be cmbodied with seat lifting
dovices vhich liftc the ceat to an angle of approx-
imately 46°‘2). Thio leaves it im position @o that
the occupant con 8it down vithout the necessity of
holding tho seal. Saating with retracted es vell e
raisod seats, leaves the space between rows freo of
any obatruction which is a big safety factor in cocco
~ of empergeoncy ond also eliminateu the necesnsity of

rising the seat vhen cleaning under the seat,

8.2.1.2 Types of Coats

Jeato czn bo cotegoriced according to thoir
functionsc. Presently, manufacturers are producing
mainly tuo typso of sents, i.e. (1) fized type,
(14) push~dacik type. The fized type can be further
subdivided into (a) Tip~up and (b) Two-ford tip-up
In the former, the seat can be tipped up and back

is fized at an corioin angle (fig.No,.B.3=«A), whorean
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\ _
in the later type, the baok can glso bo adjunted
(Fig848.3=B).The tpping of meat and the movoment
of back is poo-ible with the help of mechanical
dovican, Both tho typos, vhen unoccupied, provido
vidor passage betwoon tho rove to pass tho patron

\

casily and aloco in caoe of emergency.

Rocont;y.‘puah back type escats aro in
practice, in which tho back as well as geat ic
retracteble and can bo pushed backuard of foravward
aocording to the convonience of patron (Pig.N0.8.3=1).
It provides moro passing room than in the fixod scats
wvith the sare cpacing. It ie therefore in the interoot
0f thentre-owner ac thic gives maximunm numbor of
seats and otill gives moro comfort than fized

typ@._

8.2.1.9 Hateriol ueod for construction

Generally presscd strcet sheet, fabricatod
frames or cast iron fromes of various designs aro
eztenaively-uaea for seoto as thoy offoer adeguate
durability and trovblofres gervice, The back ang
tho geat io mede out 0f stoel sheet, anandized
cluminium sheet, tosk vood planks and plywvood
are very conm-on and they are padded with upholatry
matorials. For luxurious sects, arme ers aiso

upholotored. Coir, eotton, foam rubber otc. aro
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common materiale for upholstring tho scats. Bvon
tho opringe aro also added for extra~ordinary cone
fortable seats. Covering material such as Jute,
owar, Hoasin ocloth and Kexine ocloth oto., aroe in
proctice. Roxino is moro populer as it is availablo

in all shodes, more sanitary than fabrics and do not
receive dust. '

'8.8.1.4 Dimonqionu of Seate

It 10 the most impportant factor in seat dosigne-
ing. Tho éimensiono vhich affoct the design are as
followpiw

(1) Height of cont from floor,
(1) Depth of veat,
(441) ¥idth of. geat,
(iv) Book hoight,
| (v) Iistance botween tho armo,

(vi) Arm height from sont.

The average dimensionc are givon in the
Flg.fio.B.Z.

8+2.2 Loybut-Dooign
8.2.2.1 Typo |

The layout of seats ic mainly effected by
overall shape of tho ball whioh dtself nuggast’the
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seating lajﬁut. (Pigs li0.8.6) and tho typec of rows
to be edoptod.thore are three typos of rove 0.

(1) otraight, (ii) straight in middlo and semntod

at oldos, (111) curved (£ig.li0.8,5). Straight rovo
have the grenteot discadvantnges oo thoy are unoomforte
ablo for opeotators at oides ond croates unoguel
etresscs on soat and back. Straigbt in middlo and
scanted ot oidoo havo tho same defoots though not

to the camec degreo.

Curved rowe are the moot comfortable from
oane of vicion end sofety point of viev, Hinimunm
tadiua for aurvéd rowvs duc te seeting construction
15 20 £¢.¢?) Contre for redius of rows and centro
for ocroon nesd not dbe same, ailthough when poasidle,
it offers an Ldenl caso, Vhen the rows are curved a
eslopo éf auditorium floor should be with a compound
curve to provent tilted sido sonting. Gangwaye moy
be etraight or curved or parallel or rndiasl. Thoy
chould run at right angles to the row of scats ao

it olininatos waste of opace,

In any type of rovs, seats can be arrangod
oither back to back or staggered., Back to back'aeat~
ing orrongomont nocosoitates the groator olepe to
floor to get tho sight line over the head of
spectator oeatod in ° front, But tho staggered arrangoment
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providos the sight lino botvoen tho hoads of cpocte
atore in front rov, which ultimatoly resulis in

comparativoly loutc 0lopo.

B.2.2.2 Spacing

Back to back aoot mossurcment varico from
32" to 38" .Ao wlrondy stated thot pﬁﬁhbaak soats
require leos opocing no it can bo puchod backword
and provide widor pnooenny to spectator, vhercas
firod typo roquircs olightly more opachmg . This
moasuromont vardes with the overall dimensions of
sont. Hovover, the passing room should be 1'=3"
pinimam to paso tho opoctator with leso body contact
(Flg.ﬁo.ﬁ.a)(4). The clearanco betuvoon the seat
baok and rear wall (or side well chould be atlesst
1% to preveont tho sont os well 06 wall fron damnging

by rubbing (Fig.i‘lo.‘}.? and 8.8).

' B842.5 Anthroporotric and Phyolio-anotomioal
Jtudy for Confortablo Seating

Pooien of comfortable scat is mainly based on

the dimenuions of neat. If the dimonsions arc achirved

4, Indig, Indinn Ctandords, 'Byelnus for Conotruction
of Cinoma Buildinso," (Dolhi; Indion Standardo
Inctitution) 1034878, page [lo.34
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on corrogt basie, oont will offor maxivun comfort

in pceuting to the majority of audienco. An avorage
human dimensions and physiclogical study of conforte
able soating coan help in thio regard.

For aversge humnn dimonsions, an aonthropometrie
study of the population 4o roquired (Fig.lio.8,9).
It is clear thot human dimensionc vary with tho
hoight of the person, vhich deponds upon the agoe snd
race of the peraon.Thorefore, age group and othinic
group of the papulbtion has 10 be convidrred in
designlng the sout.

In Britain, FURNITURE DEVELOFFENT COURCIL
undertook an anthropometrie curvey and vorked out
the dimenscions in scoting position for the both gdoxos
betucen the age group of 18 to 4C yc&re(S). Tho dimene
vionu arrived from the otudy are given in Appendix ‘D',
Hero 4t 45 wvorth to npontion only marimum and pinimum
dimensions (Table Ho.l). In Indla, no significant
work has beon done on these lines, therefore we 4o
not have ény-data for soat dosign and hence author
has conducted tho'aﬁrvay of random samples to work
out the maximum and minirmm dimanainna for the come

‘age group, which arc given in Table [o.2 (Plate [o.5%2).

5. O'Donovan, Brigid, 'Joating Dimensions-Thoory cnd
Pragtice'. Architoctural Deoign, Horeh,196), pago
NQ. lt
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SOURCE.- R&PORT ON THE 42" MEETING OF THE

m
HUMAN MEASUREMENTS (N SEATING PoOsSiTION
TAKEN BY FURNITURE DBEVELOPMENT COUNCIL BRITAIN.

$ ME N WOMEN

M PDIMENSIONS

? MIN. | MAX | MIN. | MAX.,
f ; |

H HE.IGHTIN STANOING PO3ITION G8" | 71% | 59" | 67 !

A UNPLRSIDE OF THIGH T0 FL. 15'/4'.' 17'5/4" 147a | 163/

B »au*rrock 6 BACK cr CALE | 17" | 20y | 16 | 28"

C | SEAT WIDTH 2vs’ | 15V | 1378 | 16%"

| ISV U, R —

D | SHOLDER TO SEAT HT. | 2/ | 28" | 7% | 280

E | pLBOW WIPTH L 1aY | 199" | nWa’ | 18)s

G | ELOOW TO SEAT MT. 7' | ep’ | e | 9%

MARCH, 19G!. TABLE. NO. 4.

8 MEN | womzM

o DIMENSIONS

0 MIN. | MAX. | MIN. | MAK.

H | HEIGHT IN STANDINGRISITON go" | 70" | 558% | 65 | XL
A |UNDERSIBE OFTHIGHTO FL. | 14l | 19y | 13 | 1"
| |BUTTOCK To 1BALK OF CALF | (6" | 20" | 15 19"

c | SEAT WipTH 14 ;45/4',’ %' | 16"

D | SEAT TOSHOLDER HT. | 193 | 244 | 15% | 22"

f | ELBow wimTH e | 19" | e% | 1eYs"

G s::'..;r To ELBOW KT, 6* -4 5" CE

HUMAN DIMENSIONS IN SEATING PosSITION TAKEN
By AUTHOIR (N RANDOM SAMPLE SURVEY

NUTRITION ADYVIS8RY C@MP'TTE.I“ HYIORABAD. TABLE NO.2.
19C0~ INRIAMN ColNCIL OF MEDICAL RESEARCH,

| PLATE. ™N6.32
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~

. Generally, peoplo romarks that the socot 4z too
soft, tod hard, too wooilient, not rowvilient onough,
too doop, too narrow and so on. It 4o found that
many people fesl comfort in lbv gant than in high
one. vovoral investigotors have also recommonded
lowvor sent after studying tho phyoiology of comforte
ablo sout, but unfortunately thoir recommondationo
are framod in vaguo nannor and do not provids dnto
for deeigner to ovolvo a stendard dimonoions of
ooat.(s). Henco thero 1o & need of mathodical study

to ovolveAthe principle of rontful samnting.

Dr. Bongot Akorblome from Stockholm has worked
in thia directions for his thooio on 'UEATING AND
STALDING ?OJTUBES(6)“. He studied the baslc resting
poslitions and checked the reolsxation of muscleo by

elootro-measurements of the aectivity of rmreles,
The ccnclusions from his atudy is of grost importe
ance to the furniture dosigners. The detallo poat

consideration concorns,

(1) Seat hoight from flioor,
(11) 8eat depth,
(141) Glopo of tho sent to the horigzontal,
(iv) Angle of tho back rost to ceat,
(v) Seat width,
(v&) Arm width.

iy

G
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(vii) Back height,
(viii) Heignt of arms from seat.

| According to Dr.Akorblom, firet four measures
sre affected by the physiology of comfortable seating,
vhercan leet four éo not have any offect. Therefore,

- physiological study relating tc first four measures
is important, |

8.2.3.1 Seat Height From Floor

1t is expected that one should be able to
change h;a position in the seat to avoid getting
unnocoosarily tired over long period, because
hovevar good a reating position may be, it will be
exhauating in long time. This means that the peat
should be low enough to unsble the thighs to be lifted
0ff the front edgo of the seat and the legs edther
folded streteched out. MNany people feel tiredness -
in the legs when oitting on bigh seats. The 'X'-ray
photograph taken by Dr.Akerdlom shows that when
thizha are fully supported without the posoibility
of 1iftins them from seat, the aoft musclee get
compreauag to less then a quarter. This is the reason
of foeling tirednesco on high seats, Similarly it 4is
obgerved that genecrally peocple sit on the front
edga of the high seat to rolisve the pressure on
thigh because the thighe are not wvell adopted
for supporting the woight of the uppoer part of tho -
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body, when 1iis own woight 10 on eeat(6). In this
position the backerost 1s beyond the raach and has
to remain unsupported. To avoid or to relieve the
proasure on thighs, the seat must be 80 loy that
the thighe should ‘be able to hang freely or reot

- gently on the seat, The dimension that is ueefhl

- in deciding what.heighf a sont ahould.‘is that from
the floor to underside of thighe, For this measure-
ments, Dr.Akorblom propared a-percentile graph
from survey and roccommended the comfort zone

(15" to 17") for majority of the population of both
sozes (graph HNo.6). This confort zéna can bo trange
ferrcd on Indian range by geometrical method to

evolve tho correcsponding comfort zone (Fig.N0.8.10). |

842.7.2. Dopth of tho Soat

To encuro that tho back should be fully
supported by backerest of the seat, the &cpth of
the seat should not oxceed the memsurement f£rom
buttock to back of the onlf, Dr.Akerblom's study
phows that tho depth of seat should not bo leso
than 16" and more than 18" for the comfort maximum
population (Graph No.7). Adoo this comfort zone

6. Bullivent, Durgen, 'The Design of Comfortable
Chairs', Architectural Design, lec,1951, Page No.%6.
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can bo transferrod on Indian range by gocmetrical
method to evolve the corresponding comfort zono
(Fig.ﬂﬁ.&.ll)-

8.2.3.3 Tho Hlope of the Seate

A flat seat cauces a tendoncy to slide forvard
preventing the back from boing cupported (Fig.No.8.13).
A seat which slopes backvward minimises this tendency
@hd holps the back to be held ageinst the back-rast,
because it revists tho tendency of pelvis to ehange
its poeition and do not produce the slumped poaition
(Fig.F0.8.12) 6, 1p, Axerbiom suggesto §° to 8°
angle of the soat to the herizontal for comfortable

Sgﬂtt

8.2.3.4 Angle of ﬁeat to Backercst

A detailed study of curve of spine in various
position is done by Dr. J.J.KBUGAN from COmahe and
he found the position of maxzimum relaxation oocurs
when angle between trunk and thigh 1s 135° (Pig.No.
8.15 and 8.16)(7), This angle %o required moerely for
complete relaxation, hence 4t is adopted in semie

reclining chairs, Any roduction in this angle

7. Bullivant, Durgan, 'The Design of Comfortable
Chairs', Architectural Design 1954, poge No.25.
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increasss the strain on the lower lumber dicc.
(Fig.N0.8,14). Aftor oareful sfudy, Dr. Keegon
recompended the minimum angle of 105° between trunk
and thighs (I’ig.No.e.l;?).
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JAFBETY

9.0 General

safety 48 one of the moot importent functional
roquiremente of suditorium being a pudblic placo.
It has to go hand in hand with the comfort to
satiofy the funcfion of audio~visual pexrfornance.
Proper consideration for safety in planning will
minimise the possibility of losses or damages to life‘
and structure., The safoty can dbe taken care of under

the following heads (Chart No.5),

(1) Structural onfety,
(11) Pire safety.

4,1 Structural Sofoty

The structuro of anditorium should be sound
enough to resist the dead and live loads, seismie
forces and other oxternsl foreeé such as wind pressure,
impacte, vibrations, temperature efﬁeota.:ahrinkage
ete. In eny csoe;the stresces in the materialec ueced
in the construction should not oxcecd the permissiblo
limits se laid in tho relevant Indian Standardo.

The main structural elements to be designed



ALF4VS HO04 Wy XH9VIA OILYWIHOS

5LiX3

T

SAVMONYS |

T

'SLNANGIND 3

SIVITLYWN

D NINNYd

T

i

ALZIVS =HIA

~

‘S 'ON LuWHD

PLATE NO. 3¢ .

J002 ST NLLYQNAQD

) i T

ﬁ ALDHAYS VANLINULS

ALIAVS




113

for structural safety are (1) foundation, (ii) walls,
(111) structural element for roofing, and broad

- performance standards are given below,

9.151 Foundation

The foundation of the structure is to be
designed and constructed to sustain the dead of
the building and superimpose loads, snd to transmit °
the loads and to distribute them over the soil in such
a manner that pressure brought to bear on soil by
these loads should not exceed the safe bearing cap-

acity of soil,

9.1.2 Yells

The strength of 1bad bearing walls, depends
upon number of factors, such as the thickness of
wvall, quality of bricks, mortar, method of bonding
unsupported height and length, eccentricity in load-
ing. The position and amount of openings in the wall,
the location of longitudinal and cross wall and
combination of various external loads to which fhe
walls are subjected. In case of frame structure,
the strength of framework depends on the size of the
menmbers (beams and columns), quality ef concrete
and reinforcement. The walls or frameow

designed taking into account the various factors
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mentioned above, cuch that the etresses in the
wvallo or framevork do not exceed the safe permicse

ible limito laiéd down in 13:1995-1961(1).

9¢1.3 Structural Elemonts for Roofing

Trusces, beame (prestressed), folded plates,
chells and cables etc. como under the structural
elezonts for roofing. Trussec are rors common as they
>are cconomical end have got various edvantages 6ver
others, such as (1) easy to construct, (11) facili-
tates the false ceiling of desirod design,

(111) providen attic space for airconditioning
ducting and fiztures for illumination, (iv) cen cover

desirable span eto,

Folded plates and praétreased'beama are rearly
used as a struotural elemento as thoy are expensive,
Bhells elso arc not suitablo for roofing from
acoustiocal point of view and should be avoidod as
far as possidble. llowover, they can be enployed for

. 8pecial architeoturnl reaccns, but it requires
expensive acoustical trestrent.Moreover, it does not

facllitate the fitting of eny fixtures,

From fire safety point of view, ceble roof is
found the best., It has various advantieges over rost

of the roofing systems. It also provides columfree

i, Indie, Lndion <tendards, 'Code Of Fractice for .
Structural Safety of Building: lLoading Standards ',
(Dolhi: Indisn sStandards Institution),l3:1905-1961',
page Ho.l2, ;



115

apace without any>intermediate support. In fact,
cablo roof is the most economical for larger spans,
but as &£t has not been yet introduced in our build-

- ing industry, it vill be somevhat oxpensive.

The deoign of above mentioned structural
olements 15 in tho purviov of the struotural
engineer, however, it should be according to

rolovant Indian Standard Code of Practice.

9.2 Piro Safoty

Pire safety of olnema buiiding'&houlﬁ be
considored from tho following two aspects of the
fire hagard and the precaution shall accordingly
be provided against the came,

(1) Possibility of lose or damage to life,
reforrod to as perscnal hezard,

{11} Powsibility of fire ocourring and spreale
ing 4in the building itself, referred to
as internal hazard,
 Cinemas, even though their combustible content
may be low, are considered to present & high internal
hogzard primarily beceuse of the large mumber of
 people end the extent of personal hazards is naturally
of paramount importance and reguiree the provisiocne

of liberally deszignod and eafe firoproof exits or
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oscapes to the aﬁditorium:and canguayo within 4it,
Internal hezard concerns damage or destiruction of
building and influences directly personal hazard.
The internal hazaré ia directly relcoted to the fire
load which in turn onables the building to be graded
vhen considered alung with the duration of the fire.

Cinemn houses are 3raded_aa'an ocoupancies
of lov fire loed as the fire load does not exceed
275,000 KC&l/m2 of net floor aresz of any compartment,
or an aversge of SSG.OOOVKCal/mZ on linmited isolated

" araas, (2)

~
t

Ags far ne fire safety of auditorium is

concerned, it can be onoured through ,
(1) Physiesl planning,

(i1) Blimination of combustidle materials in
tho construetion, .

(141) Pire fighting oquipments,

Here, only first eepect it considered in dotail.

9.,2.1 Physicol Planning

Proper planning can help in minimising tho
poreonal hazard thorefore primary consideration to

physicel plenning muct be given., The plamning t&c%ora

2 Indié. Indian Jtandards, 'Byelaws for Gohﬁtruction
of Cineme buildings', (Delhi : Indian Jtandarde
~Institution) 1S53 48T7T8=-1968. Page Ho.44.
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effeoting tho personal hagard, are (1) alsloo or
gangways , (1) exito, |

9.2.1.1 Gongvays or Ailes

Primarily thoy are to be provided for circulgtion
vithin the auditoriun and to facilitote safe and speedy
ogreee of occupants in caso of emergoncy. The width
of pgangway 4o directly related o the numbor of poroons
uoing 1t or amount of sonting aroa it has to servo.
Indien Standardo Institution suggeste the following
minimum roquirements for ganmguays fronm iath, fire

safety and circulation point of viev.(z)

(1) Clear aisles not loss than l.2m 4n éiath
should be formed at right angles to the lino of conte
ing &n such nupbor and mannor that no sest shall be
moyre than 3.8 mJaﬁay‘frcm an alele, measured in the
line of eocanting. Under the conditions where sll those
aisles 4o not directly meet the axit doors, cross eaisles
ghould bo provided parsllel to the line of smenting
8o &8 tc provido direct access to the exit, péovideﬁ
thot not more one ¢ross aisle for overy 10 rows |
should bo required. The width of oroos aicles shall
bo im minlmum. | | |

(11) there posoible, gxaéieﬁta or inclined plenes

ghall be ucoed instead of otepo dut no gradient or

~
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inolinod plano should be steepor than 1 in 10,

{3111) If tho steps have to bo inocorted in o
ganguay or pacsoge, thore chould be not less than
throo steps at any ome placo. The troado chould not

be loso then 3C omo. end risors not less than 15 om.

(iv) All gongvays and tromdo of stops chould be
maintainod with nonelippery surfadec and should be
kopt well illuminated,

(v) Druggoto natiings and floor covering
i provided in gangvays should be securely fastenod
to the floor.

{vi) Exits and tho genguwayp and pessayo8 leading
to oxit should be kept olear of any obstruction,

902-102 EX’.tB

Exits ore to be provided to ensurc safe ovacuw
$ion or eoccope of ocoupants in case of fire or othor
omergency. The size and the number depends upon
the aumber of tho occoupante. It has been proved by
exporiﬁentation‘that 4% porsons reguire 53 om. uhzt'
width of oxit to pans 4in one minuto and tho sudionce
nust bo able to leave the auditorium in 2% ninutes;

however the minimum numbor of exits to $e providod
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undor statutory regulations 4o as followe(3)3~

Kunber bf paréaﬁs

" Number of exits

o

1 %o 60

61 to 600
601 to 1000
1001 to 1400
1401 to 1760

& o

- The loocation of oxit in rolation to seating aren and

gongeays As ogually 1mportant,'The paxirun distances

from seat to exit should be se follaws.(s)

structure

Haximum Gistance
in metreos

Yholly fire resice '

tant 30 M

%0 minutos firo

rosictonco 20 ;e

" Lossthen 30 minuteo |
firo roeistance,

15 m.

Paulty oxit design, obatructions in the path

vays to omits, inedequate oxit size and lack of any
’ L

indication for finding tho exit sore the factors

Sv Veliveaiher, Lesiile, ViJ Hotric Tendbook' (London:
Tha Architecturnl Prees Ltd), page FHo.l2.1.
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vhich nmay lead to confusion and panic in emorgoncy
and peny lives wvhich could'atherwlsa be saved, may
bo lect in o atampede. In order to minimiso suoh
poroonal hegord, exits should bo conformod to tho
follovwing roquirements os proscribed by Indian
Standards Inatitution.(a)

(1) All buildingo and particulorly buildings
having more than ono otory height chould be with
lidberally designod cafe fire-resintant exit or

sacapes,

~ {14) Tho oxits should be so pleced that they
are slvays immediotely sccessible and oach is capablo
of teking all the porsons on tho floor; as alternative

escapo routos may be rendored umusable ani/or unsafe

duo to fLiro,.

(154) There should be ono oxit from every tier,
floor or gallery for every 250 percons accomrofoted
or part theoreof, provided that from ecvery upper
'floor or gallery, there shall not be lees than two

exito,

(1v) Bocape route should be well ventilated,
a8 porson using the cscapes are likely to be overcome

by smoke and/or fume which may enter from the floor.

(v) VYhere firo resisting door are omployod as

tout-0ffs' or firo breoks, they uhall be maintained



in goo@ working ordor, free from ony obstruction
80 thnt, they may bo readily opened to allowv quick
cocape 0f any porson or persons, trapped in that
gootion of tho duilding, and aloo,vhon neocessary,
prbmpt‘roéaua work can be expeditiouscly carried

out,

{vi) Every oxit should provide a clear oponing
gpaco of not loss than 1.5m in uvidth, All oxit dooro
through which the public has to pase, should bo
availadble for exit during the whole timo the public
are in tho building and during such time the doox
should not be locked or bolted tut kept clooed
provided an attendent 18 placof in chargo of esch
such door, vhose duty shall be $o throv open the door

in case of emorgency.

(vii) All exito should be clearly indicoted
by word 'BRIZ' in block lottors 175 mm. high and
shall be ©0 displayed as to be clearly vieible in the
light as well as in the dark.

(viii) Ho door which is required os exit should
be loes then 1.5 m in clear width and not less than 2.1
0 in oloar height., The clenr width should be measured

betvoen the frame of a door,

{4z) All exits should cpen outwards and shell
fluoh vith outoide of the walls or should bo fitted,



80 thet whon opan,they do not obstruct any gongvay,

pnBsago, corridor, etairvays or landing.

9.2,2 Hatoriols and Construction

The olimination of use of combustible matorials
in the auditorium constructicn minimises tho sprend
of fire. S0 the seloction of matérials for acous-
tical treatment to ya&ln, oeiling ond floor should
be such that it will ensure the fire safety, satiefy
the acoustical requirements and give appesrance for

tho dosired interior dosign schome.

-

Faloe ceiling, oither for sound affectsc or
air conditioning or othor oimiler purposa, shounid
" bo so conotructod ms to prevent either total or
early collapoe in the event of fire, so thuf the
porsonc undornoanth are not fatally trapped beforo
they have time to roach the exits, To provide easy
access for fire fighting apparatus, c¢at wolk of
sultablo matorials should be provided.

Floorsare roquired to withotand the offecta
of fire for tho full poricd stated for tho parti- |
cular grading and their ﬁestgn and conatruction
should be of such & otandard that chell obviate

- any reﬁlacomont partial or othoruise.

i \:;



Construction for acoustical trﬁatmont_and
intorior design purposes should be ouch that it
vill prevent the early colla@ae at fhe time of
fire so that persons pasaoing along walls will not

- get injured.

9.2.3 Equipments

In this respect Indian Standerds Inotitutionn
hes worked out the precautionar& measures snd
requirements for fire fighting eguipnonts in the

- cinema building. They are as fsllaua(a) |

(1) Piret aid fire fighting ocquipments should
be provided mccording te 15:2217 «1963%, and should
be inspected periodically by sppropriste authority,

(41} They should be diatrﬁbﬁteﬁ over the building
in such a panner so es to readily available in caose
of fire in any part of the building and should bo
mainteined in proper working order as specified
in 13:2190-1962°%

{1i1) The premises of cinema should be s0 errangod
a8 to be in eammunicﬁtion with tho nearest five

station by means of a telephone.

. " Rocommendations fOr providing rirsiwnid fire Tight—
ing srrangoment in pgblic bggldinaa. &

”* Code of Practice for neolection, inctallatione and
maintenonce of portable first aid fire sppliances.
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{iv) Cnec coda acid/gas propelled wator typo
fire extinguisher of e pattern approved by competeont
authority ond supply ¢f not less than 25 litros of
wator per 10 sg.m.of floor area ohould be stored

inside auditorium in the following manner.

One third of aupp1y or 250 Jitres whichever
1 gronter stored ia buckets conforming to I312546-
1963° of 10 litro capacity cach and the dalance
storéd in tenks or eiatarﬁa or bueketg of any
capacity oo arrahged a8 to be onsily accgseible to
the eaticfaction of competent authﬁrity. Bﬁakats-
shouldhave round bottom and handles. They shgil be
painted rod with the word *FIRE', printed on thom in

large block letters in loecnl vorncocular,

(v) Cne gnllon size CTC or CO, extinguisher
for tho olectrical rick on the atafio, and one soda
acidé fire oxtinguisher for stage draporics ete.
gshould be provided.

(vi} All the oxtinguichors and buckete in the
ouditorium shall be locntod in a mannor so ac
not to obotruet the passage or aisles to roduce their

width in any way,

*dpecificction for galvenised mild steel firo buckets,
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CHAPTER=10

PIIDIRGS OF SURVEY OF CINBHA THBATRES

10.0 Gonornl

The brosd outlines of vorious fa@ﬁore of
planning the cinema have boen doslt airoady. Anonget
thom, toechnical faotere which includes tho functional
reguiromonto of tho oinems suditorium havoe also boen
dicoussed in thé earliocr chaptors. To formuloto tho
standards for physical planning factors for facilitate
JAnpg the plenning of clnoma auditoriun as a wholo,
thoe besis of bacic study and the praoctice in vogue
hove beon considered logleal., Bapic study provideo
8 definite framework for otdnderdc and 4t is to bo
porfected by compromiocing it with the practice. Survoy
ic an efficient device to f£ind out tho prevailing
conditions of cinema. thoatres. Therofore & survey uas
conducted by the author with en objectivo to arrive
at the recommendations of the planning standerd. Delhd
has chopon for the simple reason that it has old as
wall a0 lotest cinema thoatres with vorying ocapacity
vhich 4v aosumed -ag o pivotal point of tho study.
Another ocurvey wac conducted to inveutigate the
optimmnm capacity of thoatro on oconoric roturn basio,

The proforma of both curvoys are given in Appendix 'B°Y,
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Dolhi 4is having theatros vith tho capooity
ranging from 300 to 1100 sonte., Thoatrosiith capocity
of more than 80O oeets are rocontly construoted and
wvith capacity less than 8C0 soate, are mostly old and
vere constructod before 1950. Tho thontros taken

for survey study, are as followa,

Here of Cinona Copooity
1. Excolsior | 500 (o0ld)
2+ Radhu _ 6C0 (old)
3. Hovelty | ‘700 (014} Honovatod
4. cudarshan 800 (0ld) Ronovatod
5. Plasa | 875 (0ld) Renovated
6. Sopna ' 1000 (nevw)
7. Vishal , 1000 {now)
8. Jhiela 100C (new)
9. Amba 1620 (nevw)
10. Chanckya 1085 (now)

This curvey was dono to investigato the
prevailing conditions of thé planning factors by
studying the funetianel roquirenento of tho oinoma
suditorium. The findings of tho survey are gi#en
in Table fo.3. {Plato lo.37) , and the gonoral

observations oand rosooning are ac followni



LN BLELE _ '

S AN NAL ,
1130 40§ 2Ly 3L YW N 0
k3G 0 a3 itk 40 NOLLYLAaHD kL .
f m ” |
M |l | e | B b sy W § WK R eS| o SHO1 088 g | YANNGHY
pr—— = —— s o — ] a A s - —— _ B lalA_vul.:I. - - PR AU f- « c B A — - -
o s | A o | 900 e st wtdh] S LS B s ! i VAN
, | LA '
s | s et :zi T g Yt - sﬁwsm N i 4257 4l ?éé vl g VMG
) R ek m .l_,:»; IS — e k ———— o - . ﬂ R o AR ..n..l_fll " mx . O R q %«3 ke
|| e | AL g | K FHHiN I AR " T ,g, W | i) _s_gse WS
R . - e g L S SN S ey i
: i ! d«._ i
T N R P T A TE L T R Hsd 11 SR | A B N S| L] sl sl 62 NGNS
, : : i
R I | O T — . - - + I m : - -
P V
T 1A I AT T AL IR R VARHST g i S e PN AR W A A
T S — - St S R R | u N e
M | | i
P T R R T BT Ol e ¥ ,_\_m_ L dhedih ot R A TR B ) R T A 5 3: Jib ot 14950 arowiozl 08 90| 960 [ NYHSHHONS
will | g ki “s_g p _,ﬁ_ J :_\E Nl gh N A LT %hww% pPLL sonveoml 6oL L8|Gl ALTRAOY
R | b KLY 1T J | an A R R a._m,wwzg Wi S| fRavd
I A ' ) PR . . . o : . . i . —_
oo W
PR NI ILTHL UL A T T A I WD%ﬁ " 0B | 008 - O8] HRISTEN
, : | i ; L ;
v SN e Nl TN i el W) W Ly W A L e T | AT GBS et o | 1303
S o 20 0 SR s oot nlags ™) gty st wan e wg| 9| 2P Rl R — gsmm,zgéguﬂ;ga at "l 02
$50y7 i(zazaza._ 449 ¥137) éé oL AR L3N Q%M1 Wy | Wy .v_u;i(mr ;i; | 3dM GHONVRD Y | 4y ;d%ﬁém_u%ﬁ%s Sy 40:0n | 20 Zadl| N .%,;gzéum_i% ¥ 14 = “ Wn, 3 iy :
y _ . 710
" Lot \ 3
SAY MO NY9 it Akl LNQAY? Loy 38 0N L wRY INILYES 24076 MMOA| 2dwS ;f 0
‘ O~ | LV 328 NN ‘ s 3: | " Wy
|| - | -
LLays 3y 14 104N0Y TV NE $0M07 ALY | ALiove)
14 Y , Ld 04 W 0 ) TV D18 AHd R , H "
_ QAN |
— i 0 4 N 0 L
Nl T AT z ; . N L2




12

10.1 Study of Comfortc in Theatroo,
10.1.1 Auditory Comforte

Bspociclly, now thoatroo are enrofully designod
from ncousticnl point of viow and the eguiproents
inotollod, are efficient , whorono old thoatres lock
in this rospoot, but moot of thom are improved by
acouotical trootmeont. Therefore tﬁere is coneidoradble
onount of differonce in the auditory performence
of 0ld and new theatres. Howevor, in gonoral, almost
2ll thentrou offerr desiradble aocund distribution,
optimum rovorberation time and echofrec seating

arenas,

10.1.1.1 Shepo |

Iost of tho theatzen aro‘rautangular in shapo.
Raroly fanshupe 4is onmployed, iuapite of the frot
that it is good from secing, hooaring and archi-
tectural point of view, Roctangular shape of gudie
toriuns has tho reflocting panels at ai&e valls
upto the front half of the auditorium for tho

uniform distridbution of the ascund at rosr seate,

10.1.1.2 Volumo
It is found vorying with the eapacity from 200

to 300 c.ft./porson (oee table), which 1o much moro

7
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above the desiradle rango to manintain the optimum
reverberation time. This 15 mainly due to the |
visual and architectural problemo such a8 unobSe
truoctod projoction of pleture, sightlino to each
upoatutcr and proportion of hall, This increased
volume of auditorium resulted in elaborato aeoustical

surface treatmont.

10.1.1.3 turfeoe Treatmont

| The location of reflecting surfnces is found

to be influenced by the form of the hall whereas

the locetion and the amount of absorbing surfaces

is found influenced by volumo and pooition of the
epockers. The common nsterials ﬁaed for sound
absorbing afe straw board, jJute doerd, glass wool,
roclkt wool ete. They are designed with due oconsidore
ation of interior decign, but some of the recently
bullt thostros ere richly troated merely for sesthetian
in additivn to the functional (ncoustical) reguires |

pents,

20.1.2 Vicual Confort | |

The vicual conditiono studiod are (1) sightline,
‘(ii) picture acuity, (1ii) piocturs diotortion,
(iv) angle of viowing. Rau'thaatros offor the

beet viouel performance whereas old theatras are



deficinting ac they 40 not fulfil some of tho

visual conditiong,

10.1.2.1 Clopo

It 4o found that rocently constructed theatres
have becn planned with proper aitontion to tho
sight line condition., Most of them sre having
reverss floor alope which has been proved sucoessful
in providing unobotructed view of thes projoeted
- pietures. Decirnble smount of departure from hordw
zontal have beon achieved by atoggerod seating
arrangenent (S5ee Table), which reduced the balcony
alopo, the?ﬁby docreasing the projection angle due to
comﬁarativaly lover position of projection Booth,
Thia holped in gotting the minirmum diectortion
in projocted gicturé. Jome of the old theatres are
having slope vithout ataggared soating arrangoment
which oreated uncomfortable floor clope to get the
olear sight line, This hee been found vworkable to
some extent, bocauss, as thero 1o no balaony due teo
less oapacity, the questicn of pileture distortion
due to 1arge projection angle, doos not ariso,
moreover,‘abma theatres aro having desirable upward
slope without staggored arrangenent bﬁt they doxnot
provide clear sight 1ino due to the obotruction of
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tho spoctator seated in froant rov. Uith the rosult
the aspectator hac to move to hie right or leoft to

oec the clear picture through the distance betvecn
tho heads of two spectators sonted in the front

TOYe«

10.142.2 Seating Aresn -

} Alpoet all theatrec fulfil the remeining visual
conditions i.0. pioture acuity, picture distortion and
viovwing angles. feating ares 1o tb be domercated by |
fizing the mexisum and ninimum viewing dietances
betveen the ccroen ond the yatruﬁ, and the wvidth

of the seating ares. Theso distancos can be express-
od in terms of the width of the sercen and are
montionod in the teble under veforence of seating
area. There are aet*ny.atandardQ achieved by equip-
ment'menufacturere, for deciding the seating arean. .
It 48 found that they are regarded for visual comfort

in theatres under study.

1C.1.5. Phyosical Comfors

It includes, (1) environmental comfort,
(11) seating comfort, which have been achicved by
air conditioning ond push dback scato respoctively,

in the modern theatres, vhereao, in old thoatros it
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is maintained by simple meochanical vontilation or

coocling oystem and fixed typo of seats rospectively.

10.1.7.1 Environmental Comfort

Conatruction techh&quea ond the volume nre tho
only physical planning factors which could influonce
the environmental coﬁditions. Jarvey shown that tho
construction tochniquds vary from place to place to
meet théir individual problems of thermal ineulation,
and the volume i found 0f£aring.1¢75 to E.B'air
changes/hour which are not within the limite (3 to
4 air changes/hour) recommended by cinematograph
rulecs and AJHRE GUIDE.(I)

10.1 3.2 Seating Comfort

dont design and ftoc layout are the affecting
£actors in the sesting comfort, There are numerous
desicne vith different dimensiono, type (pucheback
and figed) #nd materdala, The type and the materinl
for the seat conetruotion 8iffered sccording to
client's roquzrementﬂ'and the designer'es choice.
Dimonciono have been found varying, 1oading'to

&1acomfort in old theatras, As we do not have any

AT T uhisn i
1. '?hyaioal anironment‘, AGHRAE Guido and deta book-
1962, Hew York: American Society of Heating ,
Rofrigorating sand Alr Conditioning an&naera, Ino.)
pnge H004450
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standard for seat dimensionp, manufacturoers aro
preducing seat of differont olzes according to the

roquirements of their clients,

Jeat layout with otraight rovs, straight in
middle and soanted at oldes rowve, and circular
rovs havo boen found with specing from 32" to 38"
back to back.

The abové montioned seat dimonciona and their
apacing roquired the net floor area from 4 to § Bq.Lt./
porson and tho cir&uiatien.area from 2.1 to 3.9 “
aq‘tt./person.AThe ratio of net soating aree to
airculation area found ranging from 1:0,5 t@vlsO.VS.
Nev theatres offer tho gross area of T to 8 sq.ft,.

vhareas old one varies from 6.0 sq.ft. to 7 sq.ft.

It includes (i) otructural safoty, and
(i) fire safety, Structural onfoty 1o boyond the
scope of the survey study. However, Zor fire safeoty

tho foiloviﬁg moasures have been investigated:=

i) planning,
ii) olimincotion of use of combustible materials,
1i1) oquiprent for fire fighting,

Survoy investigation shows that the matorialo
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aro employed according to tho deocignor's choice

to moat the requiremonts of interior design and
acoustics of the hall, and tho oquipments for

fire fighting ero installed acoording to tho
requirements of the local puthority. But the
planning which includes exits and gonguways very with
‘the capecity of tho auditoris,

10.2,1 Bxito

' Exit opening from 7'24' to 7'x7' have been
provided in moat of the theatres, The number and
sizé of the cxits varies with the ocapacity., Cleer
‘exit opening for pér 100 persons 1o found varying
from 4.5 £t. to 6.25 £t. (yunning) for per 100 persons
with the capacity 300 to 1100 aeétsg Other requirements
of exits to ensure the fire safeoty which ore suggested
ﬁy einonatorraph rogulotions, have been folloved
atrictly by elmost all thoetres.

10,2.2 Cangwayo .

The width of gangways is found warying from
36" to 6'«-0", The longitudinnl gongvoys are
located after T to 15 seats vherono e¢ross gangwayc

are located after 6 to 10 rous of vonts.



10.5 Copaocity
Opttmxogticn of Capacity

Foi the ovolution of the optimum capaecity,
auther has conductod tho aurvoy of cinema thoatros
of varying capacity as a caso study of Dolhi.
General cbservations show that thore io a acuto
‘shortage of cinema facility needod for a metropolie
liks Delhi, In Delhi, at presont, thore are 48
thoatres wbich offers the total capacity of 55191
aseats and tho total populetion of Delhi ie 4044338
according to 1971 cenous report. The ratio of
seat to population comes to 1:115 whereas UNESCO
hee suggested thia'ratia 88 13150 , on the baoie
of social survey ocnductod in various oountriaa(?).
Taking thie ratio a5 an international standards,
- Delhi roguircs 45696 ndditional scats to satiafy
the prosent noed. It meano that thore 1o a eﬁortage
of 45 thontres of 1000 seats oapaoity. |

| It 46 very casy to calculate the shortsge of
soate, but allocetion of this shortnge regquires
consideratione of technical and economical
bindings. Technically small thoatres are more
pekteat for exhibiting the filme and theatres with
seating capoecity over_lzso geats is not advisible

2, Zha, 'Atmac 70!, (Caleutte: Coloutta Publioation
CO.;. page 0«60, _
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from visual as woll as suditory conditions point

of viou., Economically, cepacity should be such that

1t vill offer the maxipum returns out of the

ownor's invostment. Capacitiooc of %00 and less, are
uneconomical ac thoir initis)l and operating coute

are higher as compared to roturac. Cinema having
capacity more than 1000 eeats'ara noxroe aastly to

erect as they reguire edditannél gubsldiary roquirge
ments such 28 provision of elaborato mechanical
aquiymgnté, additional toilet facility, oxito to

allow froc pasnages for the patrons to leévs tho house,
excessive circulstion area, and oar parking which
requires ample space ete. Iﬁ»ult&mataly‘?aaulta in
laéger.investment and running oconta, and comparatively
lesser profit. Therefore, therc is 8 need of optimine
ation of capacity aﬁd the criteria for that ahauid

be the returas from cinema, which dopend upon the

folloving factorsote

1. .5ituation of cinema,

2+ Proxinity of other cinona,

3+ Iransportation facilitioen,

4., Density of catchmont area,

5« Socio~gcononic pattern of catchment srea,
6. Good design layout of interior,

7. Type of machinery and equipnento usad,
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8. Type of prosentation,
9. Amenitiéa like push back seato, ocar parking ete.
10, Quality of film shoun,
11. Fanogemont techniquos,
12. Capacity.

It 1o very difficult to workout the optimum
copaoclty of thoatre as there are o nmumbor of
variadbles, #o0, for simplificetion, tho author has
assumod all veriebles, oxcept capacity, constant
and the variation in the incomo with respect to

sapacity has been surveyed. The recsults are givon

as follous,

Neme of Cinema Capacity Hot income per
(vouta) | gout por ek

Defonce 300 20

Laxmi 400 5
Excolsior 500. 150

Radhu 600 250

Novelty 700 325
Sudarshan 800 375

Pleza a5 495

Sepne 1000 375

hmdbe, - 1020 370

Chanakya 1085 ' 395




PART=-IV

CHAPTER 10.11

EVOLUTIOI OF PLARNRING 3TAIDARDS

11.0 Ceneral

Standardisation of plenning factors hao o

137

dominent role in the design proecess which ultimotely

loads to saving in reaonroea,"time and eonorgy, and
oimplifies the design process. Koéping in viev the
importance of atendards, it is essontial that the

standarde should be formulated on correct and logical

baois. The study of the post practice and theorotiocsl

knowledge provides rosconable basis for ovelution
of standards for o particular purposa, Standarde
based on such a system will holp the architect to
use them for thoir individual prodblems without
depending on foroign otandards. This neod has boon
folt by Indian utandaida Institution, which took
initiative and formulated BYELAUS FOR CONSTRUCTIOR
OF CINEMA BUILDING (IJ: 4878). Hovover, thece
bye=lavs did not adequately coneidor the planning
'fnetora dealt in this study. Based on the basio

study and the conclusions of survey of ten cinoma
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theatres of Delhi, tho ntandardo for the folloving

planning factors have boen cvolvod.

1l.1 Voluno

20 dooide the volume of tho auditorium, tho
fo;lowing considerations have becn taken into account.
i) Architectural,
ii) Physeiological, end
411) Acouctical,

Volume cen be controlled by the hoight of tho
auditorium, Architecturally, the heighteuidth ratio
_chould bo within 111.5 to 112 for bettor proportion
which should also facilitate the projocetion of the
pidtura and oight line to each patron.(l) Thess twe
factors chould be taken into sccount bofore 8eciding
the hoight of the hall. Howevor, it should not bo
less than 20 %, (2

Phyaialogically. pan needs alr of 7.5 o.ft.
por minuto for his respiration in sitting poocition
and 3 to 4 air changeo/hour due to vitistion of air
by body odours and aweating(3¢ Theso coué;tiona denand
112 c.ft. to 150 c.ft. volume/poroon (Graph Ho.8 on
Plate Ho.38),

ot

1. Callondor *Time faver Jtandanderds®,

2. 1Ut 4878« 'Dyclavs for Construction of Cinoma
Buildingo!'. _
9. AGHRAE GUIDR-1962,
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Acousticnlly, it chould rango from 140 o,.ft.
to 175 c.ft./porocon oo por 1I9: 2516(4). It s,
thorefore, concluded that 140 c.ft. to 150 c.ft. 1o
tho optimum range of voluno which compromicen,

both, acoucticnl and ghyaiological roquiroementa,.

11.2 Slopo

The contours of cinomn ouditoriun floor chould
provido clear sightlinoe to occh potron and the
departure of floor from tho horizontal should bo
minicun ao far ao poosibdble. ¥From oconomy in conotruce
tion point of viov. The chaructoiistiea of olope
dopends upon tho height of tho bottem edge of
oeroen froo doatun line and the depth of the soeating
area. From basic study and survey, it hao boon
pointod out that lower oorcen height from datunm
lino, offorc loooer departurc from horizontal in
front seating orea, than in roar soating area;
vhoreas highor screen height from dotun lino,
offors more doparture from hor;zontal in front ooat=
ing area, than in rear senting ores.lo, to £ind out
tho amount of variation in doparture from horicontsl, |
with roopoet to helght of the oereon from datum

line, author has propared a groph, vhich also provides

4. 1012516~ 'Codo of Proctice for ocoustionl Dooign
of Auditorium and Jonforence Hallse',
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rondy reckonor for floor olopo doolgn (Grnﬁh 1049

in Ploto H0.39). From this analyticnl otudy of
various curves of f£loor slopes, optimum @seroen |
heighto vith raeopoct to conting doptho have deon
inveotigatod ond plottod im Graph Ho,1l0 (Plato [i0.40).
It givoo optisum sereen height uhioh will offer.
optimun departure from horizontnl ond clear sightline

to ecach patron in tho cuditoriun.

11.3 Soat

The standarde for coant dimensions have bceh
vorked out aftor otudying the anthropometric end
phyoiclogical study of comforteble oonting vith the
provailing conditiono, They are montionod under

the following heado. (also in Fig.lo.1l.1).

f4) Soat Hoight from tho Floox
16" geat height from floor chould be adopted
8o 1t compromiceo the rango for comfortadle sooting

(Fig.lio.8.,10) and prevailing praotice.

(11) Depth of Seat

1t should bo 18", Though, it doos not fall in
the acmfart zono (Fig.¥o.8.11) , it vill not oroute
poooibility of reoting thighs on oeat at slteraastivo
pooitiona, thoreby vill doercase tirodneso due to

conpression of thigh muscles, beconse it is odboerved
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that peoplo loave & gop of 1%” to 2" betweon buttock
and back rost,

(114) Tho Slope of the Soat

5° to 8% to tho horizontal Lo the comfort rango
for cect clopo. (Fig.ﬂo.a.lz)s. §° 46 found more
optimum to recist the tendency of vliding forvard.

Iiv) Anglo of HSeat to Baok Root

Phyociological study suggesto tho naxirmm aend
minimum valuos of trunkethigh englo,.They are 135°
and 105% rospectivedy’3), 120° 4o tho average valuo
for the balance rolazetion.Dut £rop tho vioual confort
point of viow, the exis of trunk should be parallel
to the saroen, vhich is clvays at 90° to the horie
zontal.Therefors to compromisce the phycical and
" visual comfort, the moan of thooe valuoo ic tokon. '
1t worked out 105°,

(v) Back Hoipht

| The mean value of maximum and ﬁlnimum choulder

| meaqurement. with 1" additional to coupromice prevailing
conditions, comes to 21% . It supporto th& optinun |

part of the back vhich tates care of the opinal column,

5« Bullivant, Durgan, * The Deoign of Comfortable
Chairs,® Architecturnl Deoign Doo, 1951
and Aug. 1954,



(vi) Seat Vidth

| Farirun hunon digension is accopted, koeping .
2* allownble oloarance for clothec ond swivelling
of fade in all direction. It mecsurcs 18" in width,

(vii) Arm Uidth

1t nocoositates similer considoration as
sent width,Henoo 20" vhich 1o tho posicun dironcion
of arm width vith X' oclodrance for movemont of

arms should be provided.

(viis) Arm Hoight from Soat

1%” 1o tho average valuo vhich will provide
the comfort to meximum patrons,

The nbove evolved etandard dimoneions for seat,
are for bare'eeat. For additional comfort, it should
be upholstored with spongy upholotry moteriel, vhich
necessitates the modifications in standard dimensions.
The designor will hove to derive bic own dinmensions
vhich will retain tho otendard 4ironsionc after
 application of upholotry materials. This modification
15 thavatandard dironsions, dependo upon the phyoienl
proportien of materialo uéed for upholatry. Horoovor,
there cannot bde ctandardisation in materials to
resorvo tho froedon of dosignor in solection of

matorials, but he should be conseiouc onough to
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achiovo the otondard dimensions aftor upholstring the

voat,

11.4 Area

Thooreoticolly, nctual senting area dopeonds
upon the ovorull dimonsiono (Fié.ﬂo,ll.Z) of comfort-
anble seat and intorvening opoco betwoen the rows
of soat ﬁa facilitate tho paosing of pairun vith
pinimun body contact (Fig.Ho.11.3), Toking overall
coat dimensions from etandards mentioned obove and |
1t-3" sntorvening space according to 13:4878(2),
tho space dimonsiono for a person, measures 3'~0%x
1'«6" vhich comes to 4.5 oq.ft. It aloo coinoides
tho avorage valuec in the-prevailiné conditions
ond the rango suggested by ISI. in 1332516(4’.

’ The eirculation ares has beon calculated from
the ratioc of neating arca to circulation areca.
Survoy rosulis shov that the ratio of 1:0.55 ie
optimun, which givos the circulation sren 2.5 eqe.ft./ |
peraoﬁ. Thereforo, tho gross area vaich includen
the actual ooating arec and circulation area,

vorked out 7 sq.ft./person.

.1305 Exito
For working ocut tho number and ciges of the

exitc, & graph has beon propared by the author,
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vhich takes care of the requiremonts of firew |
safoty and ybyaﬁbal roquircment such as additional
oxdto vhioh are roquired for the egreaa of patrone
after tho ond of the performance (Gr&ph 0.1l

on Plato No.43.) Boceuso 40% to 60Y. of tho
total exit have to be closod at tho ond of tho

proviocus parformanco.

11.6 Gengueays

Arha vidth of gangway should vary with number
of tho porscons uoing it or the eoating eros it has
to sorvo. In othor vords thore should be somo
rolationohip betvesn tho width of gangway end the
longth of sonting aron, it héa to sarvo., This rolate:
ien ha# boen oxpressed by the suthor in table
No.4 nnd 5 (Plato Ho.44), from vhich the width of
tho longitudinel and orose gongway oan bo coalculsted
by edding the totsl inerenseo/rov or seat to the nine
imun wvidth of the gengways, Ninimum with 4'«0" for
longitudinal gangvaye and 3'-=3° for oroas gangways
have boon suggestod by ISI 1n.I$: 4878(2).

11.7 Capaoity |
The oconomic roturns have beon ascumed asc &

oriterion for deeiding tho optimum oapacity and a
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graph bés beon plotted to investignte the character=
iotio of variations in income or returno of cinemas
with varying capcoeity from 300 to 1085 seats (Graph
Ho.12 on Plate l0.45). The figureo are odtained in
survoy. From the curve, it is conoluded thatvthe
theatreo vith the capacity botween 850 to 95C seats
can be ascumed as an optimum cnmpacity for Delhi

city.



CHAPZER «12

RECOHIENDATIONS AP CORCIUSIONS

12.0 Goneral

conei&erﬁng tho progress modo by the cudice
‘vizual faeility, its patronlsation by various
societies and pcﬁbntialw. it hao in future with
reppect to ito vonluoo in rocreation, ofucation,
" businesc ond mass communication, thic study hee been
carricd out by the author. Espoecially the recraatinnai
value of audio~visual faclility hao boon increased
remarkably. Hith the recults, the nunber of new
¢inena theatrea are rapidly coming up: in prooent
stogo of developront, Thoy are based on fev cinemato-
graphy,byo~1awa\£ormu1ated since long. As already
montioned that rocent offorte to bring them to dato
have been made, but it 10 folt that come of the vital
arens still have not been considerod and this |
octudy focusos such aroas for comsidoration. At tho
nare time, in some areas, attempts are made to
suggeot nev standards, Table Ho.6, (Plate Ho.46) chous

the vork done on planning stcandardo for cinoma
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auditoriun by tho ocuthor. During tho deliboration
of thio vork, considoration of baoioc otudy, cinomatoe -
graph regulations laid by the old 1nnt1tutioné,
oxioting otvondards ae forouletod by ISI and the
ctandardo in vogue bhave bson takon into acocount,
Keepingz in viev the funoticnol roquiroments i.e.
confort and aafety, tho following rogonmandationo
for plunning foctors have boen mndo, ond tho var&aw
tione in the planning factors with rospeot to
sertain capacities have baen shown in Tadle Ho.7
(Plate No.47).

12.1 Rocommendations
12.1.1 For Auditory Comfort
12.1.1.1 Shopo~-

The roctengular shape of hall vith lengthe
vidth ratio 1:0.6 and wodge (fdn),ahapa of hall uith
longth with retios 1:0.,6, and 1:0.8 chould be adopted
for cinemp prosonteotion (Fig.No.12.1 and 12.2).

Vodgo chape should bo proforod as it offers good

ouditory as vell ao visual conditiono.

12.1.1.2 Volumeo
The volumo of muditorium vhould be vithin
tho range of 140 c.£t. to 150 e.ft./porson. It
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satiofios both, acouctisal as vell as physiclogical
 roguirenonte., Graph No.8 ( Plato ﬁo.BB) offoro

tho roady reckoner for volume uwith roupoct to
capacity. The hoight of the auditoriun schould be
such that it vill catiofy tho architootural prodlemo
ouch 80 oightline, unobatructod projoction and
proportion of hall ote., Hovover, 1% chould not be
loss than 20 f¢,

12:.1.1.3 furface Treatmont

There cannot be any standardiaétion regarding
the surfeco troatment, ao tho acoustical and Anterior
dooign roquirements differ from ono oituation to
anothor. However, the celection of naterial should bo

in accordence with the fire safety.

12.1.2 Por Vioual Comfort
12.,1.2.1 8lope

The grophs have beon evolved by the author,
whioch givos rea&y'reckonar‘for:depnrtura of floor
from horizontal and optimun heighto of the ocreen
from datum line with respect to sonting depthse
(Ploto NHo.39 nnd 40). Howover, for cortain cepaoities,

optimun clopo dats hac beoen givon in Tablo Jo.7.
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12,1.2.2 Seating Aron

For dociding tho soating area, tho following
linits which toko care of tho cinemntograph rulos
and tho conditionc imposod by the oinoma equipment
manufacturors, should be sdopted.

For 35 mn prooontation, the manicum viowing
ddotanco chould not be more 2V of tho seroon and tho
minimun disctence should not be looo than 1Y of the
soroen, The vidth of tho soating arosn should not
be more than 3V for rectangular chapo end 5.25U
(mojor width) for width wedge shape (Fig.No.12.4).

For 70 on preueatétion, the maximum vioving
distance éhnuld net be more than 2V and minipum
vieving diotanco should not be levs than 0,5V
of tho screon. The width of the oeating area should
not be more than 1.15V for roctangular shape and
1.5 ¢ (major vidth) for wodge shapo (Fig.Ho.12.3).

12.1.3 For Physical Comfort

12,1.3.1 Construction Tochniques for
Thernial Insulation

Thermal insulation problems diffor from |
altuation to situation. Thoreforc, ctondards regare
ing to this rospect oennot be cmllod for. Hovevor,

thoy should bo solved through cavity uall construction,
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oxtornal and intornal ocurfaco troatcont, Loloo

ocolling ote,

12.1.3.2 Boat nﬁﬂm

Thoe ntandards for oeet dimonsciono arrivod aot,
aro ac follove (Fig.Ho.11.) on Plato Ho.41),

(i) ueat hoight from floor ses 16¥
(11) Dopth of the oeat 0 ees 180
(144) The nlope of the ceat ees 8°
{4v) Anglo of gseat to back rest ees 205°
(v) Tho back height DT & L
{vi) Seat width see 187
(vii) Arm width ves 21°%
{viti) Arm height from seat vee 7%”

The pent dooign should bo cuch that 1t will
rotain the above recommonded dimensiono aftor '

upholstering the soeat,

12.1.3.% Sect lLayout Design

The mont opacing of 36" back to bdback is
considercd 6pt1mum‘wh1ch provides an adoquate
intervening space (1'«3%" ) botweon rows, and the
oeats chould be erranged staggered in curvod rove

vhich offors physical as well a8 viounl comfort,



12.1Q30—4 Aren
The groas arca wvhich includoo the actunl

seating arce end circulation arca chould bo 7 sq.ft./

porgon,

12.1.4 For Piro Safoty
12,1.4.1 Euite |

The oize and the numbor of tho oxits should bo
vorked out from tho graph devolopod by tho author
and their locations in relation to ocating ares end |
eangﬁayu should bde in accordance with tho byelaows ‘
propared b} ISI (Groph No.ll on Plato No.43). However,
tho minimun olenr opening of oxit chould not be loss
than 4'=0", |

12.1.4.2 Gonguayse

The widtho of ganguvays ahould}hc calculated
from the Table llo.4 and 5 (Plate No.44) developod
by author and their location in the coating areas
ehould be in accordance with the byelaus prepared by
I151. Nipimum width of 4;-0“ for longitudinal ganguayo
and 3ta3w for cross gengwoys chould be talton, |

© 12.1.5 Por Uptisun Capooity ‘
 Tho capacity of the thoatreo proposed in futuro,
should be within the range of B850 to 950 seants,
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vhich will offer the maximum oconomis roturne out

of tho ontorpronuor's investmont.

'12.2 Conclusiono

In tho light of the study procentof in this
disoertation, tho reocommondations arrived at, for
tho stondardoc for physiesl planning to achlove
euditory, visual end physfiocnl comforts, ané firo
vafoty, dosoxveo implimentations in tho cinomatoe-
graphy rules, ISI Standerds and toxt or rofercnce
books on design standards, If thie 1o dono, & great
strido foruard 1o posoible in quick ond officiont
plenning of the cinomo thantrnn\ﬁhiuh provides
recroation to some and oduostion to othero, oxponds
buoiness, informs poople about happonings in the

vorld and also serves as o social ontity,
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APPENDIX -A

Findings of survey of 2000 persoms reprovonting
2000 familios, solected at random f£rom Hoinital,
Feorut and Delhi to analyce the composition of

cinoma audionce and thoir proportion,

PREQUENCY OF CINBNA GOING

Tadlo 1.
Results on the » Percentege Percentage 6F
basis of sex ! of cinoms vhole samploo

gosra,
HYomon , 497+ 387,
Hen _ _ 51./0 62./'
Table Il. Analyais by age

Resulte on the | Percentage of | Percentago of
basis of age einemn goers | vhole oamplee
group f
12 to 17 yrs. 10%, 1%
i8 to 30 yrs. 357 257,
31 to 40 yro. 237 ' 157,
41 to 45 yra. 12y, 15%,
46 to 65 yrs. 190,,‘ 23./'
over 65 yrs. | ly, 157




fable I1l-

' Results on marital

Percentage of

‘Percentage of

_basis _Sinemn goors whole samples
Harried 41, 80Y%.
Bingle 597, 207,

"W

Single person con&iats uhmarried, widows and divorced.

Table 1V~ Ananlveis by econemic groups

Raéﬁlta on

Péfaentége of

_oinema goors

'Peraentage of

whole samples

economic basis

1.

2,

3

4.

lover graup
3303Q to
150 Pelle .

Hiddle group
Re.l151 to
Ro, 5G0C peme

ﬁi@her group
xﬁ.SGﬁ/wrg.m.
and onva

Unaia&s&f&ad.

60,

29%.
9Y,

| ':27.

607,

20%
10%

107,

Re?, Dr. Rikhabd Jain,

‘Boononic Aspects af Pilm Industry?',
Pholy ihea&a, Page ﬂa.32¢
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. -y ' . . Thick~ | Denaity| Absor-] founting (B)
Hﬁ._ﬁaterial Hanufacturer nees | 1b/eu. |ption
¢ inches | £t.(xg/|coet~
{oms) |cu.m) |[Sioi-
‘ onts -
at 500
| | _lo/s |
1, derim mat £ibe The Bombay Co. 1.0(2.5) 5.00 0.85 ¥ith rigid backe
roglnes Pte.Ltd, (80.0) ing (Hounting
Bombay Nosl)

2. “‘da'. -dOl' 2'@(5:0) " . 9.99 -ﬂﬂ-

3, «dom - O 2,0(5.0) * 0,99 ¥ith rigid backe
ing and a pore
forated hard
board facing

| (107 .0pen
aroes)

4; w 0w wi e 1.9‘20 5) " . 0.99 G

5« vitatexeperbre Plywood Pro= ©,75(1.9) « 0,52 ¥ith rigid¢ baok-

atod 1600 duets Jitepur ing (Mounting
(standnrd) GuP . Ho.l)
6. "“do* "da"" 9050(1.3) " : 0.30 ".'dg"'
T. ditatex=-porfore «doe 0.75(2.9) = 0.56 w8 0w
atod Eondom :
(.tandard)
8s wdow ] Goe 0650(143) = 0.34 ol 0w
9, Uniformly por- Anil Hard 0.50{1,27 18,61 .55 w@Om
forated Jolly~ boards,Bombay (300.0) :
Board(oach Unit
2'x2') ,
10, Randomly porfe  «go= 0.50(2.2T) ¢ 0.52 o=
orated Jolly= :
Board (each
Unit 2'x2')
‘Fibrosil Indian Rocke wl O

1.

wood Co.{Pvt)
Ltd, Dolhi

1.00(2,5) 6,00 0,74

(98.00)

fef, Building Digest, §o,39, 'Sound Absorbing Matofials and their
Utility in Acoustics snd Noise Control', (Roorkee: Central
Building Researsh Institute), page No.4.
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HeNCe

: Coefficiont

500 eyeles/cecond

{a) Open windowo

Ib) Brick, marble, glass, ordinary
plastor ete,

(¢) Varaniched wood
(4) tood panelling on etuds
(e) Porous dreaze blocks, unplastered
(£) Pire Board panelling
(¢) Curtain, eretonne
(h) Curtains, modium weight
- {4) Curtains, heuvy in folds

2e F Y o vﬁ: 5]

(&3 tood floor

(b} Linoloum,rubber cerpet
- {e) Carpot

gd) Cerpet, hoavy pile on thick underfelt
o) Autionce as ordimarily seoated,

3. gSpecis) sbsorbants

fa; Accustic Plaster and Tiles

b) Felt with puslin cover,diotenpered
end perforated

(c) Fiber bonrd tiles, perforated or
alotted, »

{d) ulag wool, wood wool, loose folte
etc.l'"thick,

- (a)vocod soata for suditoria/seat
b; Upholstered seate per seat

e) Upholstered chair/chair
d) audience/ poroon

1,0

0401=0,03
0.05=0,08
Col=0,2
God
@;2*003
0.15
Q.2=0.4
005“1.0

QGGB“{}. 03
D1
.25

0o 3=045
0.96

Cu2m}, 55
C.T8
Ce5=l405
0:55«0,8
Jodet:

D0
4.7

Ref= R H.NcParland, 'The Cinema and tho new téc

Ref. Stota(ed.)

" Acountical Haterialso', Motion Ploture
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APPERDIX = WE® L3¢
PROFORMA FOR SURVEY K0.1

M.R.EBARTE

M.Aroh,11,
Departmont of Architecture,
University of Roorkee, ‘
Roorkﬂﬁg U.P,

THESIS PROJECT - ' PLARNING CRITERIA FOR AUDIO=-VIBUAL
‘ FACILITY WITH JPBCIAL REFERENCE
T0 CINEMA AUDITORIUM

e,

CASE STUDY - AUDITORY, VISUAL ARD PHYSIOAL GOM?GRTS,
ASD JAFPBYY ABPSCTS OF CINBMA AUDITORIUM
8ET§EEH CAPACITY RAKGR OF $C0 to 1100
~ JBATS :

SAEPLE ﬁel.liilbﬁi‘iO-i.

1., Hume of Cinema ‘sesnne
2. Name of interviewer esscan UNPL coeveccnenocsrcins

3. Date of Interview

QUESTIORNAXIRB
GENERAL | |
1. Rame of Cinema visscnserusinsne
2. looceticn | , tesaviseseras
3, Grade |  veeereesaenes

4, Capéoity (Total) eevevesee ON MBIN L100X sovessccnces

on DAlOONY  seessenseces

5. Year of construction PHEEHERPBIAIONIN IS
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(A) For Auditory Comfort tevesasen )

(1) Experience of auditory performance fromw
difforent pooitions,

(a) Yhape., |
(1) Form of Auditorium covsnnsen
(11) Longth-vidth Tatio  sevsseens

(11‘)‘Hﬁightﬁwidth ratio esensneng

{b) Volume |
(1) Length of auditoriU®  seoeevieos
(11) wiath |  evesenes
- {111) Height (Average)  sesvessse

(c) Surface Treatpent

(i) Location of sound
abaorption surfaces ssnsrasne

(11) Location of sound
reflecting surfaces Sessserses

(441) HMaterials used for
sound aboorption and

reflection. . sivsusese

~ {4v) Type of sound system
adopted bevsnnces
‘(v)'KOa of Gﬁnakﬁrﬁ sevnnnene

(vi) Position of opeakers seeescses

(Vli) Type of spoakers asonvanie

(B) For Vicuel Oomfort sessvsene

(1) Experience of visual performance from
differoent positions,

{a) Slope

(1) hoight of the
bottom edge of
the screen from
datun 11“6 Yy



(41) Type of Slopo _
(44i) lemioun doparture of floor
from horizoantal in front
and roer scating aroas
(4v) meximunm ries in tvo rouvs
on baloony
(b) Soating eren
(1) naximum.vtcﬁing éictence
(11) Minimum vieving dintance

(111) ¥idtk of tho seating srea

(iv) Horizontal and vertical anglo .

of viewing for the patron in
front row

(v) Diotance betveon tho soreen
' and the projector leno

ﬁ(vi)iProjoctian,angla
(vii) Type of presentation adopted
(viis) sBreen sizo

(ix) %ype of screen

(C) For Phycical Comfort

(1) Bzperienco of physical performanco
from differont positiona

(C~1) For Bnvironmontal Comfort

(a) Construction teahniquea for thornmal
inoulation

(1) Construction teuhniqna adoptod
for thormal ineulation

(b) Volume =
(1) Airechanges/hour

(41) Typo of alr conditioning oystem
adopted

LA X R R X ]

sSeEP080

adbhoe

B A RN R N J

LA R N NN ]

EER X R R

Ootiof
LEN B B I
llil.“
".Cli.

seSTOY

(LA A RN R N

I AR RE N R ]

ePnbrre

([ E XA ER N R



(C~-2) For Seating Comoft
(a) veat Design
(1) Dimensions of seat

(11) Materials used for upholatring
the seat

(141) Type of seat (fized or push back)

(b) Layout denign,
(1) No. of seate in one row

(14) Back %o back diztance betwéen
rows '

{111) Physical design of senting
' arrangenent (stazgered or
back to back)
(iv) Type of rows (straight or radial)
(v) 1If radial, radiue of curvature
(vi) Number of rowe on main floor
on balcony
and Total
(c) Area
(1)‘Actual seat seating area
(14) Circulation area |

(i41) Retio of actual seating area to
oirculation area

(D) FPor thé Safety
(2) Bxitpe
(1) Kumber of exits

Ve, ek

Teene

L X X RN J

I AR R K]

TYIE

souaee

sShaese

sened

shere

LA E NN ]
LE R NN ]

L2 AN N J

LE XA X ]

LE NN R ]

sesse

¢treen

sesee



(11) Jize of exits

(4544) Location with roopect to
seating areas and gongwayo

{v) Congways
(4) vidth of longitudinal gangway
(14) width of cross gangway

(114) Humber of rows served by longie~
tudinal gongway

(iv) BNumber of seats served by crosms
gangway

167

T *hee -

seo0a
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APEENDIX * Be2°
PROFOREA FOR SURVEY [O.2

_Fram

ﬂoaoxhantOj H.Arch.II,
Dopartmont of Architocturo,

~ University of Roorkee,
Roorkee. U.P.

To S
The Managor,

Cinema,

Datod . 91972
Respectod 5ir, | |

1, the undoroigned , a studont of Haster of
Architesture, am wvorking on '?&&Nﬁlﬁ& CRITERIA FOR
CINEFA AUBITORIUH' a8 my thesis project for the dogroe
of M.Arch, at Roorkee University, I neood some informate
ion about your cineme to work cut the conclusions,

I assure you that the information supplicd by you, will
be treated ns ‘'Confidential Matter' and will be used
exclusively for ncademic purposes,

Your help in this connection will be the
contritution 4o my project work.

Thanking you,
Yours faithfully

I Ve N EHANTE )

AIM of the enguiry is to work. oum the ueekly income
from ono seat:
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QUESTIORNAIRE s

1. Heme of Cinema=

2, Ho. of shovo/dey-  on Jundays/holidays «uee
3+ Clossification of soatoe

4, Raotes oxcluding entortainment toxese

5. Vookly avorage vacnnoies in percentago=

6. Income fromw shou~cases, slides, proview theatro

0¢C./voek,

OUTCOING |

1. Total etaff calary/woekly/monthly.

2, Bleetric énergy bill/weekly/monthly.
'3, Munieipal taxos, veskly/monthly/yearly.

4, Funicipel chargos for neon=gigns and other
ldconce foosete./vookly/monthly-

5. Stationery/printing and miscolensouc oxpenses
weekly/monthly/yearly~ i

6. Ropairs and maintenance of (a) Building, (b) linchine
(cy Plant equipment, (4) Furnituro/yearlye

7. Sinking funde=/yearly, |
8. lasurance premium/veckly/monthly/yoarly
Hotes If 4t is not possible to pupply sbove informationm,

please lot me know the net avarnge vweokly income
from @ pgntand capacity of the clnoma.
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