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PA CE 

The exhibition of film° has played a 

dominont role in getting popularity of oinoma 

which has further resulted into the growth of 

film industry to such an extentthat it has become 

one of the major industry in India, Thie could bo 

done through the theatres for exhibition of 

films, where the architect is involved for their 

planning. Therefore he must have the guideline° 

for planning the cinema theatre, which ti11 offer 

the conducive performance. Considerable data le 

available for planning the cinema but it is in seat 

ered form and moreover, the standards for planning 

factors are not suitable to Indian conditions* As 

ouch this study ehali.fulfil this need to some 

extent* 

This text may servo the architect° as a gui ie 

to plan a enema, keeping in vies the comfort and 

safety  the patrons* It must be pointed out 

that this study to restricted to the cinema auditorium 

only and not the accessory requirements of the cinema 

theatre. It is hoped that the architect° will find 

this text useful for planning the cinema auditorium 

more functionally. 
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INTIK= T OV 

/Audio.ivisual facility is one of the most 

important tool of communication*  which is an art of 

transmitting the information, ideas and attitudes 

from person to peroon, by seeing and hearing 

simultaneously. It io playing the eignifioant role not 

only in the field of recreation but also in education, 

Wetness and commerce, and communication proceoe. 

There are various means and methods of recrea-,  

tion and entertainment. Magazines. nottapapero, books 

etc. can help those who have attained a certain stan-

dard of proficiency in language. Radio and tolevielon 

requires some initial investment and the coot of 

maintenance. Nan feels tired and bored after the 

day's work, so the talking and reading at ouch time 

requires too much of an effort. The common can cannot 

afford to Join institution like club°, societies, 

hotels etc., merely because of their economic 

standards. But the audiouPvinual facility, employed 

for recreation which in known as 'CUM', provides 

recreation as well an knowledge to general masses 

at cheaper rate. Today, it has merged deeply in the 

social life of the common masses. Due to rising 

demand of cinema, film industry flourished to ouch 



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 is the second largest producer of films, 
the 

but it is the matter of utmost regret that4number 

of the theatres in the country has not kept pace with 

the increase in population and in the production 

aflame. For the population of 55 crores, we have 

only 7400 theatres which is not even one cinema for 

every 76,000 people. similarly, it is only in the 

cities and important towns that enterpreneures come 

forward to build theatres and not in the villages 

and leser populated areas. As a consequence, the 

majority of population is denied the facility of 

economical entertainment with educational value 

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

shortage of cinema facility in the country. 

More recently, the services of architects 

have been increasingly recognised and there are 

less and less °halides of theatre structures being 

constructed without professional guidance. significant 

work has been done in'this field in foreign 

countries. But, in India, research in this field 



is lacking. With the rosults the architects adopt 

the standards from foreign countries, which do not 

function upto the optimum officioncy. Undor those 

prevailing circumstances, there aro many chances,  

of having drag-backs in the design of theatres and 

thereby deteriorating the quality of theatres. 

Hence, due to substandard quality of theatres and 

increasing number of theatres in tho future, the 

need of formulation of planning standards should be 

realised. This gave the incentive to the author to 

contribute his efforts in this direction. This 

study is made under the following hoadeo 

i) Tho basic study of planning co siderations 

through books, literature, and discussion 

with persons in the field. 

ii) The study of prevailing condi lone through 

the survey of cinema theatres. 

iii) Formulation of planning standards o the 

functional requirements i.e. comforts 

iauditory, visual and physical) and 

safety within cinema auditorium. 

For the sake of simplicity, this text. is 

divided in five parts. First part, headed as 

Historical background?deals. with birth and development 

of motion pictures in western countries and in India. 



It aleo gives the review of developmente in film, 

pound and aoreen. nodern techniques ouch as 

Cinorama, Cinemaecope, Vistavision, Todd-A.O., Mirror 

:3creen Arrangement etc. have boon dincuoced very 

exhaustively. tmilarly a brief ourvoy of advancement 

in motion picture thoatree has been introduced to 

make out the old concepts of theatre design. 

Laotly, the variouo social aspects of cinema are 

discussed for the otudy of general behavioural pact 

of the population. 

Second part i.e. Planning Criteria governs 

the various planning oonsiderations with special 

reference to functional requirement° (comforts and 

safety) for audio-visual performance in tho cinema 

auditoria. They cover the planning factors, conditions 

for comfort and safety, and equipments. 

The third part, named as case otudy, is dealt 

with the observations of survey of 10 cinema theatres 

in Delhi with varytng capacity* The oboervationo wore 

taken after experiencing their performance personally, 

for collecting the required information. This was 

done for the exploration of the prevail.s g conditions 

of existing cinema theatres for preparation of the 

standards.  



.xvii- 

" The fourth part, termed me Evolution of 

Planning Jtandarde, is discussed with the methodic 

approaoh to achieve the planning standards. 

The fifth and the last part of text is 

recommendations and conclusions which includes the 

formulation of planning standards exolusively prep-

ared by Indian Utandarde institution and finally, it 

le tied up by conclusions. 
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PART .4 

CHAPTER .1 

HISTORY OP NOTION PICTURES 

1.0 Genera]. 

The art of oas ing ohsdow on ecreen by mon s 

of light i.e. ohadow.play performance is an old ns 

Indus civilization, but the history of motion picturoo 

io said to have begun with the invontion of photography, 

originated by LEONARDO-DA-VINCI. Further developmont in 

photography gave birth to moving pictures. thon it 

became poociblo to show movement by projoo ing number 

of pictures within a particular time to register a 

complete movement. The not boost in the technique 

camps in,whon;the (wand and the moving picture° 

could be oynchronizod.The moving pictures got popu-

larity due to its novelty and uniqueness, and the 

growth of motion pictures reached to such a level that 

the motion picture industry became ono of the major 

industrioo in the world. 

Birth of Notion Pictures 

The motion picture is the l.atoat t aohiss tool 

In the service of osproasion. The oftorta to transmit 

emotional stimuli and oxporionoo by recreating events 

have rosultod in language, oral and vritton, the 

plaotic and graphic arte,the state, music and 
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lastly thescreen(  ) 

Perhaps, LEONARDO-DA.VINCI was inspired 

by the shadowplaye in originating the idea of photo-

graphy which is the baoia of motion picture soroen-

ing. Later, other potentiate developed the idea 

further in their rospoctive fields. In 1860, coma 
ISELLER30  a mechanical engineer in Philadelphia, mado 

firot effort to role:to photography to the principle 

of IZOBTROPE'. Re designed a machine and patented as 

the 'HINENOTOSCOPB' in U.J.A., in 11361.(2)  In Prance, 

LOUIS ARTHUR D. HARROW  had also patented the idea 

of complete anticipation of motion picture, in 1864. 

The MISR'S method of photographing 'posed phonies 

of motion' was applied to projecting Zootra ic device 

by HENRY R. HEIL, an anothor engineer of Philadolphia, 

which woo oxhibited in 1870, but the idea was originated 

by BARON UCHATIUS(1). In 1872 , a method of photography 

with a camera with oleotric shutter control, Imo 

achieved by JOHN D. IAACa in cooperation vtth 

TOWARD EUY RIDGE rho ran intorocted in animal photo. 

graphy(2). Purther MUYBRIDGE invonted ZOOPEAXISCOPE for 

reproducing notion° of animate in motion. After that 

many notontinte in England, Prance and 130.4A. wore 

simultaneously ongagod in the reaearch on movie 

1. Worthington, Clifford, 'The Influence of Cinema on 
Contemporary Auditoria Deoignt, (London: air Immo 
Pitman and Jona'  Ltd.) pa, e n0+8+ 

2. 'Notion PietureoW Enotyclopaedia Britannioa, Vol.15, 
page no.851. 



photography. 

In 1887, THON08 EDI SON approached tho prob1om 

of moving plotures with phonograph idea. Els ft,rot  
motion picture machine recorded a opiral of tiny 

pictures on a cylinder in the pattern of phonograph 

groove. The pioturoe worn given an intermittent motion 

and viewed through a mioroocope„ but the results were 

inadequate. Hence ho tried for longer images on 

tape and designed a device for this purpose but the 

tape material was not aatiefacfery. 

In 1869, a 'nitro-oellulese base' photographic 

film wee invented and manufactured by GEOROS EASTMAN 

to meet the mechanical problem of /Roller Photography 

Edison tried this film successfully in htc picture 

machine and demonotrated at W7ST-ORANGE, in 1889 and 

made the motion picture a reality. In 1891, he 

patented hie machine no 'EINETOSCOPE'6  in U.U.A. it 

was dieplayed at Columbia Exhibition-in Chicago. Then 

the machine, oano for the public show in 1894,'in 

Newyork. Thin was the otarting point of commercial 

history of motion pioturoa.(2)  

During the course of time a demand xroso for 

hino ahloh ohould combine the Kinotoscopo'e 

record with the magic lantern, so that the 

E =OPE- It is a peep-show device in tJiob tho 
film runs with the continuous movement beteoen the 
magnifying lone and a light nource. 



picture might be enlarged from'peep-show and ehown 

to a larger audience for more returns. But the 

belief that the exhibition to large audience° would 

rapidly exhauet the novelty of notion picture, 

di000uragod this idea of oxpanoton. 

Rdieonle work inspired many inventors to 

Delve the problem of projection of film. In 1895, 

Najor W.LATHAN from Verginia, invented and exhibited 

his 'PANTOPTIKONI  projecting kinetoecopic film but 

failed due to technological shortcomings (2) Bovever, 

a more oatinfactory machine known se 'CINENATOGRAPRI 

vas developed by LOUT C add AUGUSTE LUNIEES, the 

photographic manufnoturoro in France. They took out 

French patent and demonotrated their machine in 1695 
in LYONS. (1)  

During the same time, THOM; AR NAT of vashington 

invented the principle of modern projector with film 

movement which gives the each suceeseive image, a period 

of root and illumination in emcees of the period 

of movement from image to imago. This machine tine known 

as 4111STAZOOPTV and was publicly exhibited in 1895 at 

Atlanta. It displayed picturee very much like Kinetoe ope 

In 1896, ROBERT 11,PAUL of London, manufactured a pro,3oa-

ti,on .machine 'TBEATRAGRAPB. on the Immo lines(2). Thus 

the development in the projection machine took place 

for better performance, during the (mum of time. The 

typical projection machine which is in vogue, is the 

outcome of such developmento. (10ig.No.1.1). 



FIG;  NO 

A TYPICAL PROJECTION MACHINE. 
FOIE 35 MN) r:ILM5 WITH 0107/CAI. 

MAGNE-TIC MULTI CHANNELS. 

PLATE. HO I 
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1.2 Growth of Notion Pioturoe in Weetorn Countries 

Varioue typos of cinematograph machinoo came 

into es iotonco and their invontoro felt the ueo4 of 

publio oxhibition of their machinoo. Renoe they used 

to ocroen the 'short °vent°. ehootod for this purpose. 

But from the commorcial point of viov, the first 

ovhibition of ouch 'short event', vas hold at 

ItA4SR AND BIALS NUSIC HALL at New York on 23rd 

April 1896(3). During the came time, LaUPIERE also 

porformod a ehov for tho paying audience in London. 

In the bo, inningIthe motion picture industry 

vas considered se a Douro° of making money rather an 

art. There vas abeonco of individual areativonoao, 

composition and imagination. GEORGE FLIES, a fronoh 

cameraman who invented 'MAGIC TRICKS' and used them 

in motion picturea, gave the push to the film industry 

by novelty* Thus the foundation of film teohniqueo 

vas laid. In 1903, EDWIN S.PORTER, Edison.° cameraman„_ 

eetabliehed the principle of editing. Ho comproosed 

all the known inventions of the °croon into single 

picture, 'The Life of the American Firoman.(3). The 

mottoes of this film encouraged to produce more films. 

The pictures occupying the stole reel in length vhich 

oetablished the 'Elton.  0, introduced the art 

Jain, Dr. Rikhab, 'Economic Aepoata of Film Industry', 
pogo no.24. 



6 
of narration for motion pictureo and plaood them 

on an indopendont baeio, Popularity of motion 

pictures encouraged to produoe many picturoo. U.J.A., 

England, Germany and Prance were tho loading countrieo 

in the production of film* 

wtb of Notion Picturoa in India 

In India, no technical and actentific develop-

ment in motion picture induotry had taken place. 

However the motion pic urea came from east and shown 

a now direction toward° the combination of dramatic 

and photographic arts. The first stow was given by 

LUMIER BRO on 14th July 1896 at NOVELTY THEATRE, 

now known so EXCELJIOR CINEMA at Bombay('). MOOR 

COLONELLO end CORNAOLIA from Italy, continued giving 

successful cinema shows in Bombay during 1097-98(4)* 

They yore follovod by Indian lira PS.NENTA, who 

ostabliehed hie own cinema 'AMERICA-INDIA' Some 

ouropeone also started oaoual cinema ohms at various 

places in Bombay. 

In 1904, i.n.: BTRANA eta ted regular ohowe at 

Bombay  tor, Mr. PATHE oleo cam  (4) in the field . 

Similarly, growing public patronage gave gravity to 

many other promotors of the film industry to start 

4. Rodger,..Rose, 'Papere Committoo Ao ivi ioo Abroad', 
Journal of Society of Notion Pioturo and Toleviolon 
Engineors's  Vol.73, Jan. 1964, page No.31s 



cinema above in other part of the country and 

continued to exhibit vootern films till the birth 

of Indian motion pictures. 

'RAJA HAEIJOHANDRA' was the first Indian 

Ms of NCO ft. length. It vas born on Indian evil 

and produced by DADA3AHED MALE, It vas roloaced 

with a groat success on 17th May 1913, at CORM/AT/ON 

theatre, in Bombay(3) During the same timo a full 

length feature film. 'QUEEN ELIZABETH' vas rolocood 

in London, which is regarded as a significant 

coincidence in the movie world. 

The atm a of Raja Hariohchandral led.  

Ilitdaeaheb phalke. to make more pictures. He produced 

near, about 100 fil s during 21 year° of hie aotive 

career and became a prominent poroonality and pioneer 

of motion picture industry. Yu 1917 J.F.PADON formed 

the first film company in CALCUTTA and started with 

the first film 'NAL.-DAMAYANTI" in Bengal.(4)  

The great auococe and increasing popularity 

Of motion pictures led the Government to pass the first 

not r  entitled 'INDIAN CINEMATOGRAPH ACT OP 1918'. 

The Government, further, appointed an enquiry 

committee in September 1927 to examine the pOsition 

of film industry in the country. Tho Committee felt 

the need of the organisation in the motion picture 



industry, which gavo birth to 'NOTION PICTURE GO I 1 

OP INDIA', in 1932(3). Lett r, the orgenieationo 

related to motion picture industry, camo in being. 

Thuo the period of organieed film industry had otartod 

with the gradual growth of production of motion 

picturos. 

In 1951, ARDE&}IIR IRANI introduced pound in 

hie movie 'ALAN—ARA0, which woo tho first talkio 

after 1500 silont films produced in Bombay, Calcutta 

and nadras(4). Day by day, the number of talkies 

increased as comparod to oilent movies. The graph 

(Plato 1 o4) shows the growth of motion pioturea 

produced during 1931 to 1970 in almost all Indian 

languages. In 1945, the production of film went dovn 

drastioally due to the war time. Today, the production 

of movies placed India in the list of major movie 

producing countries. Govornment of India eloo took 

initiative to meet tho current domfAnds in this field 

by establishing PUN AND TELEVIAOR INSTITUTE OP 

INDIA at Poona in the year 1961. 
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CBAPTBR -2 

DUBLOPrBOT OP TBCHEIQUB3 

2,0 General 

As hes been explained that the dovolopmont 

of motion pis:Auras first emerged from the Inboratorioe 

of abotract science In 1894, as Saloon's EIUCTOUCOPD. 

By 1925 • simplification and refinement in techniques 

started with the help of physical sciences, i.e. 

mechanical, optical chemical and electronics,
(I) 

The film is the most important factor to enhance 

the oa tortainment valueo of motion pictures. Conotent 

research and improvement in the film material have 

benefited the trotiolpieture industry and ito opectatore 

throughout the world. 

Sound in moviea boa another a notable contri-

bution and wee introduced by the method of photo-

electric cello and electrical amplification invented 

( by the ELEVTIC AND RADIO LABORATORY in 1927. 1)  

After the Vorld liar II, radio, television and 

other audio-visual facilities for recreation and 

entertainment, emerged in the competition with 

motion pioturee. This competition posed the 

coiontiotc to develop new techniques of presentation 

of motion pictures ouch as GINgRAMA, CIBRNAJCOPB, 

1. Vorthington, Clifford, 'The Influence of Cinema on 
Contemporary Auditoria Dcotgn' (London: Jir Ioaac 
Pitman and :ions, Ltd.) page No.9 



VioTAVISION, TODD .A606 eta. to rocapture the loot 

audionco. 

2,1 Dovelopment in Photographic Pilm 

The floxiblo oupport or base that makoe 

p000iblo motion picturoo io *ailed film6(2)  Film 

formation piOtures require~ a Imo that is tough 

enough to rithetand tonaion and flexible onough to 

round on spools. From optioal and photography point 

of vier, film must not change tho tone or colour 

voluoo of picturos, muot be uniform and able to 

receive the photographic emulsions* 

In tho beginning, EASTMAN invented 

'ORLLULOjE NITRATE' plaotic film in 1889(2)6 He 

atandardieed ttz imago proportion, film sine and 

ehape, projeotion opood and Doreen proportion etc, 

which faoilitato tho production, distribution and 

exhibition of filno throughout tho world. This film 

romainod in voguo until about 1950, then 

TRIACETATEI film' cart in uoo. 

In 1956, a POLY6TBR bane film, thinner than 

oolluloso film woo invented by DU PONT 1 NNHOURS 

and CO.,which is in use till today(2). it hao 

1 0 

'Potion Pi eturos Encyclopaedia grits ranica, Vo1615, 
Pago No.8526 
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proportion of Optical clearity, rosietanoo to 

or and toar, low conottivity to moisture, rola 

otiffn000 and immflamable. RastmaniDu Pont' and 

other film makers started manufacturing of BLACK 

and WHITR films for roasonablo upend and film 

grains to oatiefy the noods'of the motion pio^ rec. 

Fine grainu are needed to permit tho maximum 

magnification./ 

Colour in tho motion picture is one of the 

wonders of 20th century. In the beginning, indivicual 

pioture we coloured by hand with two banjo colour° 

which was followed by throe baoio (Timms. Than a 

ayotoc of three negatives with three primary colours 

came in practice and woe followed by RONOPACK mothod 

in which cOlouring of all primary colours vas made 

possible on single otrip of films. Thin method woo 

originatod by a fronohman, LOUIS DUCOS DU HAM  M, 

in 1928.(2)  

Furthor devolopment like 1U-colour van 

achieved through research by BASTNAW KODAK and 

TECHNICOLOUR. 'BECKY ZNARP' was the first movie 

in teohnicolour, produced in 1935.(2)  The production 

of technicolour film wore further refined and inspired. 

Later, by other companion like CEVACOLOUR, FUJI COLOUR. 

Unaptly, development in sizo of film was aloe done 
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for various typos of projection tochniquoe 

In 1867, WOUJWORTWDONIJTHORLE putforth the 

idea of oombination of phonograph with motion 

picture, but Sdieon implemented this idea and combined 

the phonograph with projector in 1887, however the 

eynchroniostion was not satiefactory(1). 3o the 

audience could not appreciate talkies over the silent 

movie° and the interest in the sound in movios remained 

inactive for long period. 

In 1926 the sound ern began with 'DON.JUAN't  

featuring synchronised music only and n 1927, music 

and dialogue wao tntroduood, in 'THE JAMANORR,(2). 

Both the films were presented in the VITAPHOW.: 4rstom 

in which the sound vac on Oleos, developed by 

Western nlectric Company, U.J.A. 

soon after, recording of sound en the film 

itself became Domani°. In this system, the sound 

tracks were recordod at the odg s of the film, 

synchronioir the visual imam's. At present, pri 

p 11y those are two methods of recording sound, i.e. 

i) Optical sound recording, (it) Nagnotic Uound 

recording. 

Optical soundrecording vao invented by 

*PRIM, in 2 80, in U.J.A., but it vae introduced 

in motion picture in 1926(2). There are two methods 

of recording sound optically (a) Variable area method 

and (b) variable density method. In both cases the 
sound tracks are photographically recorded on the 
edgoc of film. For reproduction of sound, the light 
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from an exciter lamp,ic focucod through en optical 

eyotom on the tracks of film with optically recorded 

pound. (Fig.uo.2.2). The light fluctuating in intonoity 

on account of the gradiations on the tracks are 

converted to electrical energy by photoelectric collo. 

Those electrical eignalo are fed to tho amplifire 

which amplifioo them and finally fed to the opeakers 

behind the comm. 

Nagnetio sound oystem-Itear achieved by the 

Germs= after Vorld War II, but the magnetic otripp-
on 

ing of aounkthe came film woe introduced by REV in 

in 1951(2)  . In this oystom, the film is coated with iron 

oxide and then it ie passed at uniform speed through a 

Magnetic field. The microphone output is fed to the 

magnet and the sound is recorded by the changes in 

the magnetic, flux. Reproduction is the exactly 

reverse procoac (Figao.2.3). no pr0opsoing of any 

kind is required and excellent quality of sound can 

be achieved. Ao such. it had replaced optical cound. 

In 1953, STEREOPHONIC cound °yeti= woo invented 

by BELL TELEPHONE LABORATOR/ES, which gave the first 

demonstration in Waahington. This system neceseitatee 

multiple channel to give the eound life, like qualities 

and proper epacial relationship. The first use of 

stereophonic sound vas made in 1954, with four track 

optical stereophonic sound system designed by 
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RADIO CORPORATION OP AURRICA(1). Promoters of cinema» 

scope advocated this optem for aim:mac:mope preeentation. 

Stereophonic sound is a method of recording 

and ;707.0d40191.7.4  which in effect, recreates the original 

sound performanee on the screen as though the porfor. 

mance were actually there. It requires the use of 

multiplicity of microphones with separate indivisual 

recording °henna° and records for each, the reproducing 

system requires the same number of separate channels 

and loudspeakers. Stereophonic sound includes direct-

ionality or localisation of the sound sources corm. 

pending to visual looation of the Dourest on the screen. 

Development of Wide Screen 

The development in techniques of 'wide screen 

had boon taken place long before, but the prior uoe 

of these has bean avoided because they necessitated 

costly reequipping of (Audio°, laboratories and the 

theatres. Later when the movies came in direct 

competition with television, the use of development 

in screen was realised. To increase the attraction of 

film, throe dimensional films cora developed. But they 

failed as they required special spectacles which caused 

inconvenience to the patrons. Then the cinema process 

was invented to achieve the high degree of audience 
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15 
participation. 

It was the dovolopment and refinement in oinematom. 

graphy techniques, by which changes in wide °croon 

boonmo poesible. They are as folloun.(2)  

Anamorphic lonseo to permit 'JQUEEZINGI 

in the photography and TUJIQUEnING° in 

projootion of widor imago. 

(ii) Tho insertion of film in tho cameras hoc  
ontally to aohiovo panoromic effects. 

(iii) The inventionof IBUO-BPIF' lens, for expand-  
ing the camera range upto 130°, and of other 

lenses dosignod to widen the camera range 

and to increase the illusion of audionco 

participation. With the result , various 

techniques ouch cinomaecopo, vintavision, 

Todd-A.0 etc. came into oxiatanoe.Each of 

these techniques requires screens of diffd. 

eront aspect ratios (Fig.No.2.4) 

2.3.1 CIUERAt4A 

The opening of cinorama in Now York, in 1952, 

became the most important miloctone in the canon 

hiotory.(2) The baste idea yew originatod by RALPH 

WALKER, an Amorioan architect, who formed a company 

VITARAMA CORPORATION' with his aseociatos and 



2  ., 

Ship eyotem require° largo size refleeto ea Glass 

mirror cannot be employed, firetlyl becauce they aro 

available in small sine° and eeoondly, the method 

of interconnecting small mirrors, is unsatiofactory 

for eoveral practical reasons like cost, ease of alignment 

and safety to spectators from accidental breaking of 

glace mirror. But it to posaible to make large size 

reflectors from motalliood polyeter film called mirror 

film which is stronger and durable. 

Application of Technique 

Figure No.2.8.A.ohowe the plan of evicting 

theatre. e floor area of auditorium can be divided 

in three regions. it is necessary to leave come vacant 

area in front of the screen for the minimum screen 

clearance whieh is generally equal to the screen width 

as per the Cinematography regulations. In fact, this 

area is waste region. It is followed by uncomfortable 

region which usually extends upto trice the screen 

width distance and accommodates lover class seat°. 

Comfortable region starts after uncomfortable region 

which extends upto about fear times the screen width 

distance and accommodates upper class °oats. For ina elle 

tion of =A in existing theatre, it is required to 

lower down the half auditorium floor by about 8 ft, and 
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, 

to shift the position of screen exactly between 

the waste region and uncomfortable region (Fig. 

N©.2.8-B and 2,8.0. Regular eoreon eerves the east. 

ing area leaving minimum screen oloaranco on the main 

floor whereas the mirror screen serves the seating 

area on the lowered floor, which °tarts from just 

in front of the reflector, because the spectators 

see the mirror screen of back illumination in the 

reflector at equidistance of regular screen. 



CHAPTER —3 

ADVANCEEEDT OF EOTION PICTURE THEATRES 

In the beginning, the 'inventor° of cinema had 

no idea about the commeroial feature of their achieve-

ments. They were working for scientific eariesoity, but 

in later stage, they knew the glimpses of commeroial 

stage of cinema; hence they had to house the cinema 

in the existing buildinge0  originally intended for 

stage performance. 

In .Europa, during the early days, the isolated 

displays of films were performed at the places of 

entertainment. Soon, there vas an inoreasing demand 

for continuous display of motion pictures and empty 

shops were converted for this purposes, When the 

audience outgrew the capacity, the exhibitors realieed 

the necessity of largo assembly hells. Hence, they 

started using the stage theatre for cinema performance. 

Of course this vae the invasion of oinema on stage 

theatre. In 1513 0  'HIPPODROME', Parie claimed to cater 

for over 5000 cinema patrons daily(1). After many years, 

the internal design of building began to reflect the 

practical needs of the picture theatre. In London, 

JHBPHBRIDI S BUSH PAVILION, the earliest cinema of 

architectural int.:met was opened in 1924 and uao 

1. Worthington, Clifford, 'The Influence of Cinema on 
Contemporary Auditoria Deeign4 0  (London; :fir Isaac 
Pitman and :,;ene, Ltd.) page N0.9* 
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developed the screen and projootion for cinoramas 

After the oar, in 1950, RCRWIJ took initiative to est. 

ablioha no cinerama company and prooented the firet 

film 'THIS IiiCIVERAKAi. (I) 

Thia technique uses the camera equipped uith 

three carefully matched Unlace covering a field of 

about 146°  for photography, and three projectors aro 

employed to project the etandard 35 mm. film in 

eynchronlem. (Fig. No.2.5) Those three images ore 

projected side by side without overlapping by each 

other, on the screen to achieve a panoramic view. 'hree 

dimensional effect is created which can be further 

enhanced by employing stereophonic sound syotem. In 

thin typical installation; the screen with aspect 

ratio 133.55, is curved to maximum of 17'4".(0, 

This 	screen is made of more than 1000 vertical 

strips of perforated, matetial, to avoid the reflection  
of projection due to curvature of the screen. 

Exi,e ting the t es had to ho modified to stallt,  

cinerama, as there sere three projectors to be set up 

at one level, which are no more than 5°  out of alignment 

with the screen. Those projectors could be placed at 

any distance from the screen, provided correct align 

moat raa made with the section covered by each projector. 

The first cinerama theatre uao constructed in OJAKA, 
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Japan. in 1954.(2)  

2.3.2 CIREMASCOPR 

The principle of anamorphio lenses and their 

application to motion picturot dates back may 

decade° before cinemascopo. But the system of ANAMARFRIC 

LIWJ was developed in 1953 by '20th CENTURY FOX FILN 

CORPORATION and was named as 'CINUMAJCOM, 'THE ROB' 

the first feature film in cinemascope released in 

195 ) 

The popularity of oinetianoope had increased to 

such an extent that 16500 cinema theatres in America 

and 13500 cinema theatres elsewhere in the world, 

started showing the einemascope films by 1956.12)  

This technique involves the use of ansmorphic 

lenses at the camera and projeotor. The effect of 

anamorphic lens system is to squeeze the picture 

horizontally and expand it to normal proportions in 

projection. Cinemascope picture must attars be 

projected through cylindrical lens or a prism attached 

in front of the projector which expands the picture 

to a normal appearance. 

Cinemacoopic screen bac Aspect ratio of 1:2.51 

which is the widest except that of cinerama. It gives 

etereoseopic effect while etchin the panoramic 
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screen view. 4 e vide screen( of cinemascope, especially 

in large theatres, requiree a three to five track 

stereophonic sound system to enhance the illusion. 

2.3.3 VISTA-VISION 
This technique vas developed by 'PARAMOUNT PICTURE 

CORPORATION'. U.S.A. which used a large negative method. 

Standard 36 mm. film Jo paeeod horizontally insteadd 

vertically through a specially modified camera. Each 

picture frame occupies the space of two ordinary picture 

frames, which results in approximately double the 

negative area. For regular exhibition, vietavision 

images are optically reduced, turned 90°  and printed 

in standard fashion of 35 mm. film. By printing from 

double framo negative, the vietavision 35 mm. image 

print ie sharper than that obtained by direct contact 

from standard 35 mm negative. The increased size of the 

film to bonefitial in theatre° equipped with screen of 

moderate width. Further vietavieion advanced the film 

art by reducing the magnification factor. 

2.3.4 TODD-A.O. 
In 1953, MICHAEL TODD, han associate in oinor a 

oompany, worked on a camera with wide angle ay tem 

and achieved the similar effects of cinerama cot--up(  ) 

He formed TODL A.0 CORPORATION and developed a vide 
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screen, single camera, single projector system. In 

19550 'OKLAHOnA. . stage musical, the first film in 

this toohniquo was released at Rivoll-theatre„ Nets 

York, and 7 tracks magnetic, oyetem had been uned ) 

This technique of presentation requires the 

use of 70 mm. vide motion picture film as against 

the normal 35 mm, with consequent increase in image 

size* It advocates the use of ride and deep-Curved 

screen, as well as an aepoot ratio of la measured 

on the chord of the arc of the screen. 

2,3 MIRROR SCREEN ARRAN= T 

In India, Dr. Ca*MARATHE, Indian Institute of 

Technology, POUAI, Bombay invented technique of 

Mirror Screen Arrangement in 1963(3)* He gave the 

first public demenotration at Powsi on 16th April 

1964 and patented his invention, which revolutionised 

constructional aspects of future cinema theatres. 

Government of India honoured Dr. Maratha and award 

lentiet Prise on Independence Day, 1972. 

Mirror Screen Arrangement Is a ultra modern  
technique of projecting film, It to neither an imitation 

nor a modification of any existing projection teohniquo* 

Dr. C.R., Ni,rror Screen Arrangement 
Bomb 	Mirror Soreen Expertise) page 1o,3* 
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Because of NSA, which skillfully upon a translucent 

careen and mirror, it io poocible to obtain two 

uooful cinema soreenswith the holp of ono projection. 

This technique can also be used in existing cinema 

theatres, but more officient and economic design is 

poasiblo in the prop000d otnoma which offers 20Y. 

economy in the construction cont(3). It can bo unod 

for any typo of projection such ao 35 mm., ainonai 

scope, vintavioion, 70 mm. etc. MA offers 30/: 

increment in existing or estimated capacity, with 

comfortable seats from visual comfort point of view, 3?  . 

With the result, the profit can be doubled. It aloe 

helps to improve the auditorium aoountios and quality 

of coroon illumination. 

Basic Principles :— When the picture io projectod 

on one side of trancluoent screen, its other Ado 

gets likewise illuminated. If the ocroen io-perfeotly 

white and suitably translucent, then the back illu. 

mination can be obtained au bright, charp and clear 

as front illumination (Pig. No.2.6). But the back 

umination is lateral inversion of front illumination. 

If this back illumination in seen in the refloctor 

or mirror, it till be seen inverse of the name which 

to exactly similar to the front illumination and is 

known as mirror screen. (Pig. tio..2.7),  
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deeigned by FRANK T.VER TYI*  

In America, ROUTER AND BIALeb mole hail at 

Now York, was used for the exhibition on commercial 

basis. NICHELODBON was the first pormanont motion 

picture hall opened in. 1905 at PITT3BUR0(2)  

In India, LUN1BRE BROS. performed the first 

show on 14th July 1896 at NOVELTY ,stage theatre, now 

known as EXCEL:40R Cinema, Bombay(3). After that many 

bucinosonon from outeideo and the personalities from 

India came forward to start the oinema in oxieting 

stage theatres. There is no doubt that moat of the , 

audience of otage was captured by cinema due to its 

novelty. However, there was a audience due to whom, 

the stage retained its importance and the invasion 

of cinema on otage theatre was dofoncod to some 

extent. With the result, the need for separate 

theatres for cinema performance was felt. N.D. T ANA 

started the touring cinema, during the same time. 

Thug the cinema theatre octabliohod its own identity 

in the field of recreation. 

than the cinema became the cesmzeaKctal produot 

all over the world, it was supposed as e best 

2. 11otiom Pictures, Enoyolopaedia Brit nni 
Page No.855, 

3. Jan, Dr. Rikhab., °Economic Aspects of F 
Induotry', page No.200 

.15, 
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noano of recreation and Ito popularity went on 

'increasing day by day. To cater the need of growing 

public patronage -zany cinema theatres of permanent 

nature were constructed throughout India. The 

graph shows the growth of einem= from 1920 to 1972 

(Plate No.8). With thin growth the improvement 

in functional requirement° and aethotios were made 

gradually. 

During the course of time, the techniques of 

presentation were also improved very rapidly, which 

made designer to change the old concept° of cinemas 

In western countrion organisations for regular research 

In this field are established. Recently Government of 

India took °tope in thie direction and established 

=MAL CIURNATOGRAPH INJTITUTE at Hyderabad, It ammo 

that the theatre of today should be the outcome of 

their research and they should be planned considering 

the requirements of modern eocioty. 



CHAPTER .4 

SOCIAL ASPECT OP MIURA IN MIMI COUTEXT 

4.0 General 

Notion picture is the mirror in 'shift, the 

reflection of progress and culture of a country oan 

bo seen. They played a dominant role in providing 

recreational needs in addition to their potentials 

for development of commerce and industry. More recently 

social scientiets have found the role of motion—

pictures in providing education and mass communication, 

which is more easontial in a vast country like India. 

/Today, motion pictures have become a vital part of 

Indian Society, which has given an incentive to the 

production of films and development of related induetriee. 

This encouraged the social scientists and planners to 

study the overall behaviour of the patrons and other 

social aspects of cinobs, / 

4.1 Importance and impact of Movies 

In early times, people had no t 	means of 

passing their leisure. It vas passed at public hou000 

or strict corners. This poeitIon was almost in all 

countries. At later stage, people found many outlets 

such as horse races, mathohos , fairs etc. to pace the 
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time. Today more leisure is coneidorod to be tho 

right of all. It is the outoomo of induotrialisation 
and changing cocio-economio pattorn, which has 

resulted in tho reduction: of working hours, increase 
in wagon and development in communications and primary 

education. The economic motives have further commorcial-

ized this leisure. The popularity of cinema io duo to 

the fact that, in big cities, the average man io 

either poor or belongs to middle class and for him, 
cinema provides the cheapest souree of ontertainment, 
giving some relief from the daily worries of life',  
by putting him in imaginary world for some time. 
"It helps, in most oases, in toning up the deficiencies 
of real lift, as the person finds a sort of self 

identification or imaginary realisation in movies 
loosing their oolf.consolousneso atieaot during the 
ohow. Roreover, the motion pictures arrival at tho 

time whoa the boot thought was already in the direct 

ion of society and world culture,and they made it 

posoible to have a world wide communication of ideas 

without surmounting the ragged barrier of language" El) 

In India, the impact of movie is remarkable 

1. 	nt  br. Rikhab, " Economia Aspects 
Industry,* page Uo.34. 



Indians are lees found of weetern glittering ways 

of entertainment like night clubs, hotels, racing, 

gambling etc., mainly because, majority of the 

people cannot afford it, The musical gatherings, 

poetic symposium, dramas etc. remain too costly 

for the average man and do not attract large 

number of people. Cinema being cheap, can be 

afforded by every one and hence it has bettor 

patronage. Some people do not like films and condemns 

them as wasteful and demoraliaidg in character, On 

the other hand, for majority of people, movies are 

not merely a source of entertainment but have become 

a habit. "All over the world, the cinema has brought 

a certain amount of anxiety to all tboae who are 

interacted in the moral and spiritual welfare of 

humanity. This anxiety is due to cinemaes unhealthy 

influence on society as a whole and men women and 

children individually" (2) 

2,2 Cinema and Society 

The influence of cinema is mt cth stronger than 

that exercised by any other means like prose, radio and 

television etc. Today the motion pictures have a def-

inite place in daily lives of the people and the popu-

larity of cinema is growing day by day throughout 

the world. This anile for research to find out tho 



2 

impaot of cinema on society, to take ouch measures 

which are necoonary for the welfare of the society. 

Dr. RIKHAB JAID from Meerut, worked in this direction 

for his thesa)  . Ho conducted survey of random 

samples of 2,000 female° in Delhi, Hainital and 

Neorut, to analyse the composition of the audienco 

and their proportions, and pattern of general 

behaviour. The survey results are given in Appendix iAl 

and the conclusions from the survey are as follows: 

i) The attendance in cinema ie little higher in 

other months than summer. 

ii) tomen go loss frequently than men, 

iii) Younger group is better represented than 

the middle age, 

iv) Single persona go more often than the married, 

v) Persons falling in lower group of income 

enjoy movies more than the rect. 

Children go more frequently than adults but 

loss than young man and obildren of the 

families in lower groups go more than the 

children of the rioh. 

On the basis of this survey a pattern of general 

behaviour of the population in India, from 10 A.M. to 

2.00 P.N. is graphically worked out by Dr. Jain 
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(plate Uo.9). The graph shows the percentage of 

people going to movies and time spent, from which 

it oan be concluded that the attendance in cinema 

inoroaces by 15y, in the evening shows and goes 

down gradually in the last show. 

The popularity of motion pictures depends upon 

the boa o outlook of the consumers and their scale 

of value judgement, which, basically, depends upon 

the typo of motion picture and level of mass taste. 

The feature films produced in India can be classified 

as under+► (1) Love stories, 2) social 3) Mytholo-

gical, 4) Devotional and religious, 5) Historical 

6) Biographical, 7) Stunt, 8) Crime Detective, 

9) Melodrama, (10) Comedy, 11) Mystry, 12) Children. 

In fact, we have a narrow scope for selection 

and one has to divert himself to motion pictures 

sometimes for his physical and mental health. In 

the absence of any scope for selection, one often 

finds neither entertainment nor diversion in wrongly 

selected film. With the result we do not find 

taste for movies developed among the ordinary 

persons, there only exist a temperamental feeling 

in this respect because they do not have the art 

of appreciation. With the effects of all these 

factors, 85Y. of the people in India accept what 

is put before them and they do not seloot.(1) 



2.3 Exhibition and Audience 

It is obvious that the charms of good pioturo 

are spoiled by bad exhibition and bad picture can 

be improved by good exhibition, Similarly, the rear. 

eational and entertainment 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 patronage, but the general 

conditions of majority of our cinemas are bad (3)  

They do not offer comfort and convenience to the 

audience from whose pockets, the exhibitors receive 

their inereaeing flow of income. The responsibility 

of improving the conditions of cinema©, can be fixed 

on the Government, the exhibitor and the audience. 

Government can do much by passing effective rules 

in this direction and enforcing them strictly without 

confusion and multiplicity. Due to illiteracy and 

emotional impact of pictures, our audience do not 

demand the bettor comforts and forgive the ezibitor 

for bad conditions. Majority of picture goers have 

no respect for themselves as they cannot reotrain 

their temptation° of seeing the picture. On the other 

hand the exhibitors show the disregard for the comfort 

3. Ravindranath, Pa., 'Money Rackets' (Times Weekly-
15th August 4972 page No.1* 
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of the patron. It cannot be denied that the patrons 

also ohm disregard for decency in the cinema. 

Hemmer, things will definitely improve if the 

atmosphere of cinema° is brought upto the required 

standards. It is not the outcome of habits, but it is 

observed that, upon they go to a good oinema, such 

things do not happen. Exhibitor° must realise and 

understand that good surrounding Undo to put man on 

good behaviour because tho improvement and rationalisa-

tion of livelihood in the people depend on the better-

meat of the environment, fence efforts are required for 

the improvement in otnonas and its exhibition in order 

to contribute to betterment of environment* 
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PART II 

CHAPTER .5 

0 RAL PLANNI110 CONSIDERATIOga FOR • 
0IORVIA AUDITORIUN 

5.0 General 

The factors affecting tho panning ere the best 

criteria for planning the enclosures There are 

numerous faotore which affect the planning of cinema 

auditoriums The analytical study of these factors 

suggest the guidelinen for planning process and 

provide concrete beads for functional planning Those 

factors are grouped under the following heads for the 

purpose of this study and their inter.relatienchip 

is shown in chart No01 (Plate No.10). 

i) Teohnical Aspect, 

Li) Economic Aopect, 

iii) Physiological Aspect, 

iv) Zoeial Aspect, and 

v) Psychological Aspect 

5 1 To hnicol Aspect 

It concerns mainly with functional require— 

mer to of man's activity. Planning without function 

is meaningless as it is vitally related with function. 

It goes hand in hand with planning but it has a 



I
n 

Lti 

PL
A
a
llk
iG

  C
RI

TL
R

IA
  

0 
z z 

t- 

z 

LL 

OC 
O 
U 

L___ 

C.
H

AR
T
 N

o,
  i
 

C
A

P
A

C
I
T

Y
  

! 

lel*
C

O
N

O
M

I
C

 F
A

C
T

O
RS

!  

L
m

U
N

°
  

a 
ul 

lY 

0- 

z 
O 

U 
z 

LL 

PLATE. No JO 

A
E
5T

H
E

TI
  c

  

Te
g

io
R
  D

E
SI

G
N

 

t-

LL 

O 
O 



separate idontity of its own and hence requ ree 

good deal of thoughte,- The function of any activi 

can be eatiafio6 by its requirements, i.e.,  
1) Comfort, 

2) Safety* 

Comfort in the planning le of paramour 

importance as it is tho very 041 of planning. As 

far as audio-visual performance is concerned, it io 

mooted that each patron must get comfort in tho 

activity of performance. It can be achieved, through, 

1) planning, 2) oquipmonto. Planning for comfort 

dopondo upon the phyatoal planning fat:tore which arc 

under the control of architects In addition, 

oquipmente have also major ahare in providing he 

comfort. Precise and efficient equipments can °Mance 

the comfort to great extent, but it depends upon the 

technological advanoemont and their manufacturing. 

Comfort for audio-vinual performance includes 

Auditory comfort,  
it) Visual comfort, an 

iii) Physical,comfort. 

The o will be diet:wood later in Chapter Roa.6,7 and 

8 roopoctively. 

Safety in also an important functional, oquire 

ment,i and cannot be neglected at any rate. It ohould 

ensure to both patron and auditorium or on loeurO. 

3 
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inc iu.desincludes 

i) Structural safety•  

ii) Fire safety. 

The struoturo ohould be sound enough to resist 

the dead and live loading and etresses created by the 

external tames euoh as wind pressure, shocks, 

maohinery vibrations etc. The proper design, soloo ion 

of materials and efficient construction techniques 

can ensure the structural safety. Similarly fire 

safety can be ensured through 1) proper planning, 

2) elimination of 	..•combustible materials in 
conotruation, 3) 

	e fighting equipments. 

Both structural safety and tire safety will be 

ed in Chapter S0.9. 

5.2 	omic dope 

t deals with the capital to be invested on the 

einema theatre.Svery client expects maximum returns 
from his investment..Therefore, it is in the interest 

of the client to provide maximum capacity of auditorium 
within the capital. But, it does not mean that other 
accoseary requirements should be curtailed at the °est 

of providing maximum capacity which will further 
dwindle the function. /Architect should be conscious 

enough in calculating the optimum capacity without 
hampering the other requirements of amenities and which 



ill offer the maximum returns out of client's 

investment. Total invostmont of the project inoludoo 

1) cost of construction, 

11) cost of furnishing and 

iii) cost of oquipmonte. 

There are various aspects on vhi,oh the optimum 

capacity depondo upon and they are mentioned in 

Chaptor No.10. 

lal Aspect 

The detailed oxpla titian has already been dono 

in Chapter No.4. It is mostly governed by general ' 

behaviour of population vhioh give° preaontiments of 

many things such as, 

i) popularity of cinema, 

it) leisure of population, 

iii) ago group of population going to cinema 
in large number and frequently, and 

iv) habits of population. 

Popularity of cinema can be gaguod in team 

of rcentago of population wanted to witness the cino 

This will help in inveotigating the shortage of seats 

from whioh ve can easily modify the standard lbr ratio 

of seat to population and it should further be coordina 

toil with leisure of population« The shortage of facility 

may create disregard in the people, which may further 

dovelop the destructive mentality. 
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Ago group and othinic group of population 

rhich witnoso the cinema frequently and in largo 

number should be the criteria for planning the 

facility, which rill offer the comfort to the 

majority of population. Similarly, habits ouch as 

opitting, crooking, opoiling the facility etc. should 

be taken into account in planning. 

5.4 Phytti►logical Aspo t 

It dealo with the functions of human roan° 

rhich are activated in the performance. Ear and eye 

ere mainly aotivmted in the audiovisual. performance. 

So the performance should be ouch that it Should not 

°moo discomfort to thooe organs. In other wordo they 

ohould be activated within the range of their re onee 

and architect should alter the physical planning 

factors accordingly. Thin calls for necoseary knoulodgo 

of human organs. 

5.5 Psychological Aopoc 

Patrons go to cinema for entertainment. They , 

sipeat conducive environment, for their entertainment. 

It ie the psychological nod of every patron which 

hoe to be satiofiod mainly by aesthetics of interior 

and the oxterior of auditorium. Interior design can 

ho improved by surface treatment and illumination 

within the auditorium. It la in the hands of arch/toot° 

to croato euitable environment by handling thee° 

factors skillfully. 



In conclusion all the factors, mentioned above, 

which affects the planning are equally important and 

their consideration leads to unified design. However, 

the scope of thin etudy does not go beyond the 

functional requirements i.e. comfort and safety vb b 

are diticueeed exhaustively in successive chapters. 



CHAPTRR 6 

AUDITORY COMFORT A3P T 

6.0 General 

Auditory comfort has its own idontity in 

the planning of auditorium. Thoroforo it should be 

conoiderod ao a major planning factor to achieve 

good auditory performance. In planning, human 

factors matter to groat ostent. Comfort in any 

task is vitally relatod to that particular organ 

of man and a detailed study of ito structure and 

funotiono, suggest the comfortable range for that 

particular task. AG far as auditory comfort is 

concerned, phypio-anotomical study of ear seems to 

be an important one which will ouggeot the noceso. 

ary alteration in planning considerations for 

cinema auditorium. 

The faotors affecting auditory contort and 

t oir inter..relations are shown i. a Chart Noa 

(Plate No.11). It depends upon, 

1) Enclosure for the performance, 

it) Equipment° to be used. 

Bffioiont docign can only be pose le upon 

there in proper attention to the factors affecting 

39 
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the planning. Uimilarly, oquipmente for sound 

roproduction roquires some consideration to achiovo 

deoirod offocts, In short, both,good design of 

oncloaure and officient equipment can only provide 

the auditory comfort.  

Outside noise le detrimontal to the auditory 

porformancorthorofore thoro is a mood to pay spociol 

attention to noioo isolation problem. Similarly, 

to solve tho problom of acoustical dofficiencies, 

avoueticar material can only help in this regard, so 

the knoulodgo of acoustic materials is also important 

to the dosignor. 

Physic-anatomioal Study of Bar 

The auditory organ of man is made up of 

(1) External Ear, (ii) Middle Ear, (iii) Inner Ear 

(Pig.No.6.1).(1)  The outer or oxtornal oar comprioes 

the visible part- PINNA and the canal yhich is termin-

ated in the eardruq TYMPANIC membrane, Behind the 

eardrum, is the middle oar, a small cavity in uhich 

three small bones- the hammer, the anvil and stirrup 

form the elements of the system for transmitting 

vibrations from eardrum to the aperture, termed as the 

1. Wood,Aloxandor, 'Acoustics', (London: lac io and 
Sono Ltd, page No.457). 
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OVAL WINDOV of the inner ear. The cavity in the 

middle oar is filled with air by means of a 

preesure oquilizing tube, termed an the ENJTACHIAD 

TUBE, loading to the NAVAL PHARYNX. The emoting of 

inner ear or COCHLEA io.a bony otruoturo of a opiral 

form.Tbo Coobea (Pig•No.6.2) is divided into three 

parts by the BA3ILAR membrane and RIE3JNER'3 

membrane. Those three parallel canals are wound into 

the spiral. On one aide of Baellar membrane, le the 

ORGAN OP CORTI, which contains the nerve terminale 

in the form of small hair eRtending into the canal 

of Cochlea. Thome norms ending° are stimulated by 

the vibrations in Coohea. 

The phyoiological function of the anditorY 

syetem in to react the sound vibrations. Nest of 

sound vibrations are caught by the Plana of ear, 

tranemitted down the external auditory canal, 

amplified by the combination of eardrum and auditory 

elude of benes.40331CLEJ. The movement created by 

the sound waves, is thus transmitted to the Coot= 

and to the Organ of Corti. Then they aro further 

relayed to brain via the auditory nerve(2). 

Bar 

 

is an e rtremely eonsitive organ. It oponds 

to the vide range of sound proseure without damage. 

Along with the auditory nervee and the brain, it 

The Ear', Physiological Hygiene, (Toronto: shoal 
of Phyeiological Hygiene.) pogo No.511. 



has an amusing eeneitive ability to analyse qUalities 

of (i) pitches, (ii) loudness and (iii) tones. 

Pitch is the frequency of vibration measured 

as the number of complete vibrations passing in one 

second. Healthy poople are capable of hearing ocund 

from 20 cycles/second to 20,000 cycles/second, but 

the oar is more sensitive to sound from 1,000 to 

5,000 cycles/second than those of lower and higher 

frequencies at same pressure level.(3)  

Loudness is elso also intensive characteristics 

of auditory response. It is the strength and senoation 

received through ear.Thero are 120 perceptible stops 

in, loudness of sound ranging from the threshold of 

audibility to`' threshold of feeling i.e. from the 

faintest perceptible sound to the highest sound that 

can be tolerated without actual Physical pain.(3)  

Tone is the characteristic which distinguishes  

sound from another sound of the same loudness and 

h (3) 

6.2 Paotore Affecting the Planning of di o ium 

6.2.1 Auditory Conditions 

Constant research has removed the acoustics 

matter from the sphere of old concepts and ectablished 

the science of sound ,on firm footings. There in no 

Y. Jharpo, 	°ley, 'Environmental Technologies' in 
Archito ture, page No.Y18. 



necessity to alter acoustically faulty buildings, 

as the desired,00nditions can be predetermined and 

buildings can be designed on correct basis with an 

assurance of securing satisfactory acoustical 

results. It is possible when designer has correct 

knowledge of the acoustical ,conditions. We are 

more concerned with cinema auditorium, for which 

the acoustical conditions are, 

. 1) Loudness, 

Reverberation, and 

iii) Schoes. 

6.2.1.1 Loudness— In cinemae, sound is reproduced 

by electro—acoustical equipments which can be ea ily 

made powerful, to give adequate loudness in all parts 

of the theatre. But in large theatres it may create 

nuisance to the patron in the front part of audi-

torium. Therefore, the walls and ceiling should be 

made useful for the uniform distribution of sound. 

However, the basis of planning revolves around the 

necessity of projecting the sound to every part of 

seating area with a highest poocible order of sound 

quality for every listener. The average sound level 

in cinema is usually 65 dbsi(4).he speakers 

should be so placed that they will of 	equal die 

tribution of sound in all parte of theatre, because, 
-ro 

4. Knusen, 'Acaust cal. Design, 'Commetcial Buildings, 
(Rev York: P.W. Lodge. Corporation) page No.386. 



sufficient or excousive loud sound looses naturalness 

sound. In case of large theatre°, this to the. 

direotivenosa of the speakers, equal distribution 

can be furnished by placing suitably adequate number 

of speakers. 

6.2 1.2 Reverberation- Prolongation or peroistanco 

of sound onergy by successive reflections is called 

reverberation(5). If the sound is produced in an 

enclosed space, it is repeatedly reflected by its 

boundries. At euch reflection, a fraction of the 

acoustical energy is absorbed, Nevertheless, sound 

may peraist for sore time before it dies away to 

inaudibility. Reverberation time is defined as the 

time taken for a sound intenoity to decay to one 

millionth part of its initial value after the source 

of sound has ceased.(5)   It is expressed as 

Pi 9412 L 	A 
ttero. 

T = Reverberation time in oeoends, 
Vex Volume of room in cu.ft. 

A e Total sound absorption provided by audience, 
vacant seats and acoustically treated 
surfaces or bare surfaees in eqat. 

'Acoustical Design of Auditoria, Halls and Thee 	# 
Building Digest No.6, (Roorkee:C.B.R. 	page No.2. 



The functional utility of an auditorium le 

determined primarily by ito reverberation time, 

which varies with the volume. The greater tho volume 

of the room, the larger will be the reverberation 

time which is one of the most damaging and annoying 

defeat that can be inflicted upon the auditorium. 

However, a limited amount of reverberation is 

nooessary to enhance the sound, which should relate 

the frequency of 500 cycles/second, correoponding 

to the pitch in the middle of audible range.(6)  

Optimum reverberation time depends upon the volume 

of the hall and type of performance. For cinema ' 

it ranges from 0.6 to 1.2 seconds. Graph (plate 

No.13) shove the optimum reverberation tire with 

reepect to the volume of enclosure.(3)  

T The reverberation characteristics can be 

con roiled by the amount and placement of absorptive 

materiels on the surfaces. The total amount of 

absorption in properly designed room, determines the 

rate at which pound should deoay. A large part of 

this abaorptton will be furnished by the agents other 

than acoustical materials .e.g seating, wells, 

coiling, floor matting and audience. The abeorpticA 

6. Worthington Clifford, *The Influence of Cinema on 
Contemporary Auditoria: Design*, (London: air lease 
Pitman and Sons, Ltd.) Page 110.55 
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furnished by seating is variable, due to which tho 

reverberation ttno changes when the hall is partly 

empty. Therefore, seating ,should have the same 

acouotical characteristic as audience have. 

6.0.3 Echoes- it is essential that there should 

not bo any possibility of creating echoes in any part 

of the seating area. The ear can easily distinguish 

pound with the interval of 1/15 second. ',Anse the 

velocity of sound is 1200 ft/seoond„ there should 

not ho more than 75 ft. difference in the path of 

direct and reflected sound.(6)  in short, the oar is 

conscious of the fact that reflected sound reaches 

it later than direct sound. In correctly adjusted 

conditions Allis consciousnese gives agreeablo 

richness to the sound, whereas wrong conditions may 

load to echoes which interfere seriously with 

original sound. Figure No 6.3 shows the reflected 

round wave travelled nearly four times as compared 

to direct sound. In large auditorium, it might reach 

the ear after appreciable interval and reoult into 

repetition of sound. To avoid such possibilitiee, the 

portion of wall or ceiling, responsible for the 

formation of echoes, ahuuld be designed either to 

break or to absorb the sound. Similarly, no section 

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

hearing tho direct sound from the loud spoakore. 

6.2.2 Physical factors 

Above mentioned acoustical conditions 1.0. 

loudness, reverberation and echoes have a groat 

influence on the factors of physical planning of 

auditorium, The control over thoce acoustical 

conditions can be obtained through the following 

physical planning factors which also require° 

careful °Indy. 

) Volume, 

it) 1;hape, and 

iii) Internal surfaco shaping. 

6,2.2.1 Volume 

It has already boon, mentioned that volume 

d terminos the reverberation characteristics. 

Reverberation varios uith the volumo/seat uhich will 

require osteneive acoustical treatment of surface°. 

Less volume/seat may lead to the total elimination 

at acoustical treatment of surface. Graph (Plate No.14) 

developed by C.C.POTUIN. show, desirable limit of 

volume in dat. Frith roopect to seating capacity. 

These values are based on controlling sound refl 

(actions and reverberation by proper shaping of 

intornal surfaces. Houovor, for the approximato 

calculation° for volume of auditorium of average 
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sive, it should not excoed 150 catasoat(7) . Volum 
below thio limits will help in oliminating tho 

abeorbing materials. It to difficult to have an 

auditorium, which function well in all roopocte 
with a volume lot= than 100 catacoat (6). In short, 
from economy point of view, it io bettor to have 
minimum volumo. 

The sound eproad out from the oourco a pt 

diffuse in the room and roach remoto portion with 

adoquate intensity for easy audibility. Rofloctive 
surface help in this rogard. nowovor, the use of 

available surfacos as reflectivo °mod distributing 
area, should be dono okillfully (Pig.flo.6.4). Limited 

volume can offer higher intensity, whereto° ectconsive 

volumo docroases intensity. Capacity of sound reprod-
ucing and amplifying eystems to also dopendent upon 
the volume of auditorium because the power of system 

has to bo increased with the increase in volume to 

ensure the proper level of sound over the entire area. 

6.202.20 aNapo 

Auditorium °hope must not only direct cound 
(moray from a source to an auditor but must also 
diffuse it uniformly. Thin condition can bo achieved 

whon the auditorium has high quality of roverboront 
charaotorioticos Mout officiont control of sound 

7. J.P.Casfiold, 'Auditorium Aooustice, notion Picture 
Theatre, od. H.E.Ototo, (Now York: 3ooioty of 
notion Picture Saginooro) Pogo No.152. 
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rofleotiono and the boot distribution of sound 

onergy can be obtained 'Thor° the ratio° of width to 

length fall within limits of 1s1.4 to 132(8). Ratio 

above thin range.arises the problom of multiplicity 

of oound reflections occurring between the Gide wall 

surfaces (Fig.No.6.5). It neceseitateo troatmont to 

the aide walls to minimise the troakoning of sound 

transmitted towardo the rear °eats and hence the 

oido walls nOithor be highly absorptivo nor obstruct 

unduly the flow of sound from front to rear. Splays 

and other functional deviation in the walla, can 

provide solution to the problem (Fig.No.6.6).  

Ratio bolow the limit. do not offer proper 

sound distribution and, vioton to the side ()oats 

(fi No.6.7). It roquiroo additional sound eyetom to 

offer adequate sound level to Lade seats, whit& will 

create oscoesivo sound level in front and central 

seats. Similarly it creates largo roarwall which 

Le often a oouroe of objectionable sound reflections. 

fihe condition of limiti.{zg the ratio do not 

imply that the floor plan should be rootangular 

but morely suggest the limit of average dimonsiono. 

In gonoral, it is desirable to avoid a rectangle. 

A fan shaped or a rectangular plan of auditorium 

with splayed wall° on either eidos of ocreen, is the 

8. Norman, Robert, 'Arohitootural Acouotioa'. Timo :.aver 
Standarde, ed. Callonder. New Yorki NcGraw-Hill 
Book C4_mpany), page No.636. 
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most ideal because of (1) good sound distribution 

duo to non—parallel walla (Fig.No.6.6 and 6.9), 

(ii) material Apeistance in obtaining a low value of 

cataecat., (ill) aeothotics. 

Circular and elliptically shaped plans of 

auditorium usually give rise to focuesing effects 

(174100.6.10), nonuniform distribution of sound and 

echoes. The focussing effects are noro pronounced in 

elliptical plane. in both, elliptical and circular 

plans, the acoustical oonditione can be improved by 

addition of diffusing Surfaces. 

Auditorium length greater than about 150 ft 

should bo avoided to avoid a noticeable' delay in 

reaching of sound to porsono in the roar of the 

theatre. it requires 1/7th occond to travel 150 ft.  

The lack of synchronism between the eight and sound 

becomes quite annoying when the difference exceeds 

about 1/7 (mond (6)  

As far as ceiling height is canoerned, from 

architectural point of view, it is governed i) eight 

line requirements, (ii) obstructionleee pro ootian Of 

picture on the screen, (iii) general appearance of 

the audience. From acoustical' point of view, it 

is governed by (i) correct relationship between 

50 



height and horizontal proportion°, (ii) the optimum 

cubic ft. volumo/ neat required. 

As already mentioned that for the boot 

twoustica1 porformance, tho volumo of the auditorium 

should not exceed 150 cat./ooataimilarly, an a 

general rule, for auditorium plan rith 1:1,4 ratio 

of width to length, the height should not excoed 

half of the Width, while for 1t2 ratio, it should 

bo boo than 2/3rd of thn ridth.(8)  

In moo of auditorium with balcony, the 

depth of the balcony rococo ohould not exceed thrice 

the !height of opening (figJo.6.11) °bailor depth 

and high opening of the balcony roc:moos ucuolly 

offers a good design, as it permits the sound to 

flow readily nto space under the balcony, (Pig. o.+ 2). 

Good design also roquiree reverberation time in the 

balcony recess came an in the main part of tho 

auditorium. 

6.2.2.3 Internal surface Shaping 

(a) Side walls. They should roinfaroe the direct 

eound that roachoo the rear part of the auditorium 

and should bo treated no that the sound, they 

reflect to tho audience, rill not be delayed too 

long. In large auditoriums, the parts of side ral1oro 
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emepectod of cauoing echoes or unduly delayed 

reflections should be either made acoustically 

rough to diffuse the sound or should be covered 

with highly absorptive materials. 

In auditorium with parallel wails, possibi-

litiee of flutter echoes are more. They can be 

avoided by (i) diverging, nonparallel or tilted 

walls, (ii) splayed walls. Diverging walls provides 

higher sound level at rear of auditorium by reflect. 

ing the sound, but these reflectiona must be 

controlled so that the path difference between 

diroot and reflected sound will not exceed the limit 

which give rise to echoes, since it will further 

result in lack of 'intimacy* 

imilarly splaying prevents flutter and 

an contribute both to desirably directed reflect. 

ions and diffusion of sound within the room. 

Minimum splay of 5/8" / running ft. will prevent 

flutter. (7)  Curved surfaces facing to the loud-

speaker should be avoided deliberately as they give 

rise to the focussing of sound on some part of the 

seating area. 

(b) Re 
	L3. Tare eoneve mar t allsshould 

be avoided since they are responsible for roublesome 
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echoes and delayed reflections. If theca refloc iono 

arc either from vertical or tilted uall, they obould 

bo treated with highly absorptive materials. In 

other words, the roar wall must be designed so 

that the delayed reflections from it are prevented 

from reaching the audienoe. This requirement usually 

necessitates the use of highly absorptive roar mall. 

therefore the portion of the wall above the wainscot 

(dads) should be treated with suitable absorptive 

materials. Auditoriums whore tilting of rear wail 

io advisable to utilize the reflections from the 

rear mall, requires very much lees absorptive 

material and it should be applied in patches and 

panels. Tho application of absorptive materials 

in the form of patches not only promotes diffusion 

but it also helps to support flutter echoes, hem) 

they should be used skillfully. 

(a) Wall. Behind the Screen The nature of 

treatment to wall behind the screen depends on 
the type of the sound system used and its position 

in relation to the screen. Farther the distance 

of opoaker from the roar wail, the more drastic 

will bo the treatment. Generally wall behind the 

careen should be treated, with, highly absorptive 

material. It prevents sound mbioh is radiated from 



theback of the loudspeakers, from being reflected 

to the audience. 

(d) Coiling- It should provide the favourable 

reflections of sound eepecially for the rear seats. 

In some =sou, the ceiling should also diffuse the 

sound. If tho adequate means of diffusion are 

furstahod by floor and wall, no additional diffusion 

is needed by coiling. It may be utilised utmost for 

reflecting sound. Ceiling splays in the form of 

panels help in this regard (Figsilo.6.4). They should 

be oriented so ass to reinforce the sound, reaching  
the rear ports of an auditorium. Similarly, splays 

between the eeiling and rear wall should be designed 

to reinforce the sound in the rear of the room 

and to prevent echoes from the rear wall. 

Ceiling with concave surfaces such as domed, 

arched, barellod eta. should be avoided wherever 

possible, as they create the detrimental fooussing 

effects. (figalo.6.15) If they are required for 

special reason, the radius of curvature should bo 

either atleact tire timed the ceiling height or lose 

than half the coiling height. (Pig.N006.16) The 

most serious defects occurs when the radius of curva-

ture of a coiling surface is about equal to ceiling 

height. 



Similarly, flat and oonvei surfaces have 

dinpersivo refloating characteristics (Fig.No.6 13 

and 6.14). nowever, to enhance the diffusion of 

reflected sound, it is advisable to break up the 

surfaces into the sunk panels. Coffered ceiling 

usually gives beet results, but the sizes of the 

panels should be proportional to average wavelength 

of the sound 

and 
In short, the areas -along the walk.oeiling 

ourfaces near careen, should provide roflootions 

whioh help in obtaining vitality and naturalness 

to the presentation. Bence no sound absorbing meter 

ial should be used in this.area. Through the proper 

arrangement of the surfaces and planning of surfaoo 

contours, the useful sound reflections can be 

controlled. Similarly, the reflections responsible 

for multiple echoes, sound concentration and the 

area of excessive or deficient loudness, can either 

be dispersed or directed to outside the Baits of 

Boating area, where they will be absorbed or 

diosipated. This control of reflection can be 

achieved by 00 full et partial surface tilts, 

(ii) surfaces with angular or broken contour of 

special design. 
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(o) floor- The floor between the screen and 

the first row of pests should be highly absorptive 

to prevent sound from reaching the audionoe in tho 

front seat° by the reflections. :Ala reflections 

contribute to the loss of intivacy. They may be 

suppressed by covering the floor with heavy carpet°. 

Sinoe the audience constitutes a highly 

abo rptivo surface, sound waves which graze it, are 

greatly weakened. Hence it is good design of 

auditorium from audio-visual point of vied, to 

elevate the seats to allov free floes of threat 

sound from the source to auditor. A good sight 

line can help in this respect. The first few rove 

can be on the same level, since they have a good 

line for both night and sound. The higher the 

source is elevated, the farthe back the level 

area can be outOndedi 

When the ratio of length and vid th is l:2, 
• 

necessary to design the ceiling, side walls 

e floor to minimise the weakening of the 

nd transmitted towards the rear Deets. Sound 

propagated over an absorptive surfaces, such as 

audience or an . acoustically treated colling)le 

greatly weakened. )ions, the floor should rise 

steeply towards the roar, and the loudopeakere and 

ebreon should be elevated. 



(f) Balcony» The soffit of the balcony should 

slope downwards towards the rear and should not be 

treated with abnorptive material. similarly„ tho 

concave parapet of balcony givo rise to echoes, 

By tilting the surface towards the floor or making 

it convex, it is possible to utilise the reflootionc 

to increase the sound level in the middle of 

auditorium. Otherviee, it should be treated with 

highly aboorptive material or should have contours 

suoh that the reflection from it vill be diffused 

and concentrated in email area. 

In cc inclusion, the acoustical design of cinema 

auditorium should be based on a well established 

science of architectural acoustics. The prineiples 

and the procedures are derived from this ccionce. 

If they are carefully folleved in the designing and 

conntructin of, a theatre, there need not be any 

anxiety about the results. But it in only possible 

by the cooperation of architect and acoustic engineer. 

6.g Quieting and Noiee Isolation, 

Noise can be defined as undeeirable sound. 
• 

detrimental to the hearing of desired sound. 

Lev tone noise is not objectionable no the high 

tone. It has been proved that the noise of frequency 

belov. 500 cyclesisecend le tolerable nolo(); hovover 
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it is very important to reduce the noise, both air 

borne and solid borne, in the auditorium for 

good hearing(9). Because high noise, lovel requires 

the operation of the sound systom at higher level 

and ovon though the audionco does not realise 

that the sound level is higher than otherwise 

would boc  It does not put them under a norvouo tense o 

and if the noise 10 extremely high, the pound 

level has to be no much high to overcome the nolo° 

that it really becomoo annoying.  

ley ?tholes:3o, noise of certain lo els 1 

roquirod to be maintained for acquiring acoustical 

privacy among the patrons. If it is very quiet, the 

the convert)ation at one corner can be easily heard 

at another corner. Therefore to meek this oonver 

cation, certain amount of noise is roquired which is 

known as a 'Back-ground Noise4 The sound level of 

this noise should be below the audionee noise i.e. 

30 to 35 a e•(3)  

Noise reduction means obit ing of ob jecticnablo 

sound from high to low froquonoy as well as Ito 

intensity, which can bo done by Ci)  sound proofing 

of solid borne noise, such as noise duo to shooks, 

vibrationo of machinery, etc, (ii) sound insulation 

96 Pottingor, No g  'Applied Ar 	ural Acoustics, 
Brooklyns Chemical Publishing Company), page 
No.230, 
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of air borne noise such ao traffic noise, industrial 

noise, shouting etc. However, a noose ourvey is nec-

eosary before the construction of thoatre to detor. 

mino the noloes in the surrounding arca, beoause, 

it is observed that outdoor and traffic noiees in 

some area of big cities reach 85 to 100 dbs«(10) 

Similarly projection of future noise nuisanco should 

be taken into account. 

Thorn are verioue oourooe of noise, which 

affect the hearing condition of cinema auditorium« 

The remedLos to overcome them are as follows: 

(I) Outside air borne noises duo to tr fie, 

dustriee and public activitiee etc« have a major 

impact on tho cinoma planning* These na lees can be 

isolated by the opecial tochniquee of construction 

such as cavity wall conetruction, various types of 

surface treatment and use of sound absorbing materials 

in the construction eta. 

Exits are the weak points ahichh allow the sound 

trans iosion in the auditorium* Therefore, it is 

very ossentisl to design the exits which u 11 reduce 

the sound tranomission• 

(2) Noise from projection room and r winding 

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

10* Roosman, 'Acoustics and Architecture in Auditorium 
Design', Proceedings of Third. International Congress 
on Acouotios, stuttgart 1959, od. Cromer, (London: 
Blsevior Publishing Co«)«Pado• 00,167C* 
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of quiet operating maohines, (ii) treating the cell 

inge of these rooms, with noise absorbing, fire proof 

material°. If the ceiling is high, acoustical 

abeorbing materials should be used on wall& also. 

similarly the projection and the viewing p'rto should 

be fitted with plane glasees, 

(3) Air conditioning system pones the problem 

of both airborne noise and solid borne noise. Air 

borne noise is created due to air movement itself 

and the ooiid borne noise is caused by the vibrations 

being transmitted through the ducts. They can be 

minimised by, 

(i) lowering the velocity of air 

(ii) installing low speed, quiet operating equip-

mente for air conditioning system. 

ii) mounting the equipments on anti-vibration 

bases to prevent vibrations from being 

transmitted through the ducts. Such vibrat-

ione set-up very serious noises in some 

other part of the building also. 

(4) Other noises created by the Patron, in the 

aur unding areas of the auditorium, such as lobby, 



loungos, r et.roomo and en °ranee hall etc.., can 

be reduced by troating the smiling° of th000 opa000 

with noise aboorbing material°. 

(5) Finally, thero is audience noise about 

which nothing' can be s done, except hopo for a quiet 

autionce. 

//6 3 Behaviour of AooustioaL Matorialo 

Sound absorbing matorialo are (=played to 

reduce the reverberation time and to avoid distant 

roflootionn from walls, ceiling and other surface° 

n an enclosure for improving hearing conditions. 

y are also employed for the reduction of noise 

in the enclosure. By an acoustical material, le 

usually meant a sound absorbing substance which is 

faetenod in flat patohou to the walls and coiling 

of the auditorium. The principal function of 

aoouetioai materials is to absorb sound onergy 

which originates within the room. Baroly they 

prevent tranomiscion of sound energy from ono room 

to another. WW1 transmission can be prevented by 

other techniques. 

/Architect:1 and engineers are faced with the 

problems of °election of the materials to bo used 

in the auditorium to sooure the proper amount of 
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sound absorption and ohoioo of economical abeorbont 

to quiet the noisy locations. Therefore, it is very 

oosontial that they must have aocurato data on the 

behaviour of acoustical materials. such data is 

mado available by their manufacturoro. However, the 

opecial woo to which the material is to bo 

omployod, will require more detailed Information 

whioh can be obtained from the results of laboratory 

tosto. / 

Difforont kinds of accuat 	me aerials oan bo 

grouped as givon belows- 

'CO Prefabricated, o.g. t .os and panels, 

(2) Prepared at the time of application e.g. 
acoustical pia° or. 

In prefabricated type, many varieties are 

available. A common type is the homogeneous porous 

absorbent consisting of Brood fibers, or glace fibers 

or granulated materiels hold together with a 

suitable binder under pressure. Another common type 

is the porous material having a. bard nonporous surfa o 

which io perforated eel that the cound wavee can 

paso into the porous region and bo absorbed. The 

perforation might be regularly spaced slots or 

circular bolos or irregular tioouroe•Jomo varlot es 

are available in blankot form such as glass wool or 

rook wool. They are protected by a perforated 



ourfacing of wood, metal or asbostoo cement board. 

The principle advantage of the prefabricated 

aocuotical material lies into the uniformity of 

the product which can be carefully oontrollod. There 

are relatively small variations in the absorption 

coefficient for particular type. 

Amonget the cast in 'situ types, cev ral acoua. 

tical plaatere are available. came oonaists of 

granulated organic substances which are mixed with 

the foaming agent and a suitable binder, and 

are to be applied to the surfacee to be treated with 

trowel. Other types esnoist of fiberous material 

such rook wool, asbeetoo etc. which are mixed with a 

binder and aprayed directly on the wall by means 

of opraying equipments. Acoustic plaeters are 

generally difficult to handle and careful control 

must be exercieed when they are applied flowever, 

there are economic advantages in favour of Floater 

and sprayed on materials. 

Acoustical materials oleo can be claseified 

a000rding to the wayo of sound absorption. A knowledge 

of mechanism of absorption is important, especially,  

If one to going to be faced with the problem of paint 

in the material. Almost all sound aboorbing materials 

are poroue, Usually sound energy penetrates porous 

materials ouch that the friction of movement in the. 
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porousl converts some energy into heat. )ome of the 

incidnnt energy will be transmitted through the 

material, and some will be reflected from the 

incident surface. If sound strikes a thin flexible 

panel, some of the incident energy will be used 

to make the panel vibrate, The performance of an 

acoustical material is judged by ib sound abeorption 

coefficient, which depends on density of the 

material and frequency of sound. Low density absorp-

tive panels have higher absorption coefficient at 

low frequency than at high frequency. Any acoustical 

material must absorb atleaet al. of the incident 

sound energy. (3,)  

Various elements are important in the select ion 

of en acoustic materials. Architects are interested 

in sound absorption and also concerned with light 

reflection, fire resistance, appearance, strength, 

durability and paintability. These all points are 

equally important. 	and other institution° 

hsv.e worked out sound absorption coefficients of 

different indigeneous and commonly used acoustical 

material. They are given in. appendix B 

Absorption of pound depends not only on the 

physical properties of material but also on the 

method of mounting the same. Air space between the 

absorbent and rigid wall on which it is mounted) 
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enhaneoe the absorption. But painting to the abaorptiyvo 

material affects the absorption quality of material. 

Exceesive painting will clog the pores and prevent 

absorption of sound. Paint should be applied oo 

long as the perforation° and the fissures remain 

open. Painting of a porous material without largo 

holes of fissures are more difficult. The paint 

must be applied as thinly as possibly, preferably 

vith the apray gun. If it is applied by brush,, care 

must be taken to get a thin coat of paint without 

closing the pores of the material,. 

6,4 Sound Reproducing Equipmento 

Equipments for sound reproduction have a major 

share in creating good auditory er acoustical environ. 

ment. Efficient equipments vill definitely offer good 

quality of performance. They are the outcome of 

technological development which has been done uptil 

now. Still, ecientista are working for the refinement 

in the design to achieve maximum possible efficiency 

in reproduction of sound. The sound reproducing 

equipments are 1) Amplifier 2) Pile, 3) SPeak9 04,  

Tho basic requirement of reproduction of sound 

is that the amplifier should be able to give the 

adequate frequency output. The recorded pound is 
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converted into eleotrical energy by scanning the film 

optically or magnetically and then amplified by the 

amplifier at desired frequonoy level. The number of 

the amplifiers depends upon the channel system to be 

adopted for reproduction of sound which is baeically 

dependent upon the film to be presented. Todaysfilmo 

with into seven ehannele recorded sound, are available. 

The Pound to recorded sither by optical method or 

by magnetic method. Magnetic wound io better than 

optical pound in many respects. The films with 

multichannele are primarily produced for three 

dimensional ( tereephonie) sound' effects. 

Architecturally detailed knovlodge of amplifier 

and film to of lose importance. But, come thought 

about the °peplums is needed for architects, no they 

create some architectural problems ouch as placement 

of speakers and treating them in interior doeign 

scheme. 

6.4.l Loud eakers 

It is a device for converting electrical 

energy into acoustical signal energy in the air. 

It ohould preserve the essential character sof thiS 

signal energy while converting it from olectrldal to 

acoustical form. The part of the speaker, which does 
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this conversion, ie called the motor(11)4, The motor 

vibrate° the diaphragm in front of it, that in turn 

vibrate the air in the immediate contact with it. 

The vibration results in slight pressure ohangee 

in the air above and below the atmospheric pressure. 

Those pressure change° are transmitted in the air 

as sound wave. 

speakers are olasoified by the kind of the motor 

employed for the conversion of the energy. Common 

types are (I) magnetic armeture or sMagnetie, (2) ov-

Jam coil or 'dynamic'. Magnetic types are hornless 

and the diaphragm is made large enough to radiate 

the energy directly into the air. They offer low 

frequency sound and hence used in radios and tolovis 

ions* Moving coil pe opeakers are with horn attached 

to relatively small; diaphragm and meant for high frequenoy. 

The large (mouth) end of horn behaves as a large 

lightweight diaphram that radiates sound more of 

oiently than the small diaphragm. The horn gives off 

ioioncy, frequency response and directional property. 

Large horn offers low.frequency whereas email borne 

offers high frequency sound. Both are to be provided 

in a complete assembly unit for full coverage of low 

and high sound frequencies. (Flge6.19). Horn speakers 

can be made quite efficient, they are therefore, 

11*  Davis, Kayo, 'The Acouvties in Buildings (London: 
G.Boll and Jons•Ltd.) Page Vo0157. 



In theatres with largo 

°henna nyetem is assent 

rtrad a room, who e the 

, three or 

primarily uoed where efficiency, high acoustic power 

output and email aiee iv important* 

The pleeement of speakers behind the screen 

should be well underetood to achieve the desired 

effects of sound and adequate wound level to all seat-

ing peai.tione. Theatre with email screen (33 mm* 

preoentation) twee monochannol system for sound 

reproduction which needs only one high frequency 

epeaker unit behind the screen (Fig*Uo*6.17)* It should 

be installed in the centre at 1/2 to 213 height of the 

screen. In large auditorium, additional speakers may 

be placed on the wall to produce the required sound 

level at the roar eeats* But the position and number 

of such 'speakers require lot of considerations there 

fore it ehould be left to acoustics engineer. 

five aoeenbly unite of high and low frequency 

loud opeakers (Pig,lio*6.18 and 6.20) of idertieal 

type and of approximately the same eenoitivity should 

be metalled. The centre to centre distance between 

them must be equal to 1/3 of the screen width and should 

be placed at 1/2 to 2/3 height of the screen.• 

For good performanee these unit► should be as close to 

the screen as possible* 16 to 30 surround speakers are to 
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be inotaIled upon the aide walls sof the theatre to 

produce mud.° and special eound offoeta ouch as otorm, 

earthquake, raino etc., which are intended to ourround 

tho audieme. They must oscura that, no part of 

audience hear° the effects from a definite source 

and the uniform distribution. The selection of opoakere  
ehould be ouch that they will reproduce the offeot with 

reasonable fidelity. 

In theatre° with balcony, the surround speakers 

must be placed close to the audience mated at the 

aides, with adequate in number to provide the surround 

effects. These speakora are of ler frequency but they 

produce the,to al output poser to fill the auditorium. 

poakero under balcony ohould be placed as high ne 

practicable using encloeures with tilted fronts, and 

mounted in such a ray that the sound from loudeponker 

le directed to the underside of the balcony. In the 

theatres without balcony, surround speakers should be 

placed an side walls at the height of 15 to 20 ft. 

from the floor. Sometime surround speakers are also 

inotallod on the ceiling for the special effects o 

thundering and raining, but they require separate 

channel (sound track) for ouch effect°. 



CHAPTER-7 

VIMAL COMET ASPECT 

7.0 Oonorel 

The visual porformance of tho auditorium is 

vitally eoncornod with visual comfort. Thoro to no 

doubt that one can Doe the movie without visual 

comfort, but the aboenoo of it may affect to groat 

(=tent on visual organ and may rosult in deoreaeing 

the popularity of oinoma. Therefore, visual oomfort 

aopeots ohould be of primary importance in planning 

the auditorium. 3inoo tho vtaual task is primarily 

slated to the visual organ of man, ito range of 

reoponoo to visual tack should be taken into aocount 

for the study of planning of auditorium. Physic-

anotomieal study of oyo gives the guideltnos in thin 

regard. 

It is obviouo that the visual comfort is 

mainly dependent on the following factors 

(1) Enclosure for performanoe, 

(ii) Equipments to be used. 

Thoir inter- relationship it shown in Chart No.3, 

Design of the enolosuro can be made offioiont by 
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fulfilling the factors effooting tho physical plann. 

is 	The oquipmonto havo also dominant role in offer. 

the visual comfort, rather to say, the very 

performance cannot be possible without them. In short, 

both good design of enclosure and equipments lead to 

achieve comfort which further results in good visual 

performance. 

7.1 Physio—anatomi al Study of Rye 

Eye is the visual organ of man when it removed 

from the orbit of okullo. it represents a roughly 

spherical organ, which is enclosed by a tough and 

opaque membrane called SCLERA. (Fig.flo.74.1)(1) The 

front part of this membrane which is transparent and 

elli tical in shape, is called CORNEA or the uindou 

of the eye. It has smaller radius of curvature than 

root of the eye sphere. Behind the cornea, there is 

eyeball known as I Rl uhich can move along the internal 

surface of , the cornea It has a hole in the centre 

to receive light. Immediately behind the Iris, a 

crystalline lens is fixed in the frame of CILIARY 

muscles, which controls the curvature of lens•The 

orystillino lone consists of an elastic, jelly like 

Physiology' of vision,' Pbyeiolo #S.cal Hygiene, 
(Torontot School of Physiologioal Hygiene), page.flo.415 
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substance having an index of refraction that 

increa000 gradually from outer to inner portion. 

The space between the crystalline lens and the 

oornea in called as ANTERIORCHEMBER and in 

filled with clean liquid AQUEAOUS HONOUR, and the 

apace behind the oryetaline lens is called as 

Poeterior Chamber and filled with clear, colt oily 

like substanee. VITREOUS BO POUR. 

Tho Cornea, the Aqueous Humour, the Crystal ino 

Ions and the Vitreoue Humomr form an optioal system, 

which produces the real image of the external objects 

on internal posterior of sclera known as RETINA, which 

is composed of two distinctive type of cells, i.e. 

1) RODS and 2) CONES. Rode and donee are connected 

by nerve fiber to the OPTIC NERVB w ich in directly 

connected to brain. (2)  

The am 11 43 ntral area of the rotina containe 

argely cones and aubatonde an area of two degree!), 

which is called ?OM Objects are feauced upon trio 

area and most of our seeing and all discrimination 

of fine details result from this action. It in 

obvious that most of the objects, we oee at, eubste de 

an area larger than the fovea. In order to see them, 

the eye makes rapid movement similar to the scanning 

2. Kinsey, .harp, 'Environmental Toohnologioe in 
Architecture', (Nor *Torsos Prentice Hall, Inc.) 
Page No.504. 
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of telovician tube tfocaoing all pert of the objoot 

Through a phenomenon of poroictanoc of vision, the 

objoot is conoidered to be porooivod in an inotant 

Tho retinal area outsido fovea le celled PARAPOVSA. 

Herejthe rode are located, interspereod with canoe 

whioh porceivo ob3octa indistinctly but are nlort 

to brightnooa and motion. 

The rays of light are ft.ret refracted by tho 

cornea and than peso through tho pupil of eyeball to 

the lone. The (Aso of the pupil in the eyeball io 

automatically adjusted to the roaponeo of light. 

Tho rays aro, then, brought by lens to focus on rati.na,  

producing an inverted imago. This lone is flexiblo 

optical inetrument which can change its curvature 

with the help of oiliery mueclea for focusing of near 

or distant objecto upon the retina. Whom viewing 

objeots beyond twenty feet from aye, tho lone Vas 

the leant curvature. This le eallod the distant 

vioion and mposes the boot strain _upon the 

ed uatin ciliary muocloss When viewing near objooto, 

the lean bocomeo more convert duo to contraction of the 

ciliary muscleu.(3)  Tho' invortod image thue formed on 

the retina, is converted into eleotrical impulse° 

through photochomical action, by the rode end °ono°. 

3, Habell, Cox, ,̀Engineering Optiout, (LondonsSir 
Isaac Pitman and ,Ionop Ltd.), pogo No.244. 



Thew electrical impula a are oonveyed through norvo 

fibers to optio nerve, which, ultimately convoy them 

to the brain. Thue the imago,  produced by retina io 

transmitted to the brain. {43 

The eye receives radiant energy outside the 

t of visible band. ULTRAVIOUT rays from the sun 

is completely abnorbed without damaging the eye 

truoture• Manmade ultraviolet rap should always ho 

coneidered dangerous and never vlowed exempt through 

protective glasees. Infrared rays in small quantitiee 

can be absorbed but large quantity can not be 

screened out. If such radiation reaehes the reline, 

there is danger of damage to, or even complete 

destruction of the rational cella which overlays 

almost all of the inner surface of the eye sphere, 

The reop©nse to light is not identical in rods 

and donee. The come operate at brightness level 

above 1/1000 of a foot. lambert(2), Jingo-the colour 

is perceived only by the cones, there is no eoleur 

perception at vary low level of brightness and poor 

colour perception in dim lights 

Although, retina is sensitive to radiation 

between approximately 4,000-7,000 angstows 	is 

not equally responsive to every wavelength within 

this range beceuee it is developed under homogcnoeue 

l.ncham, 'Optics', (London* Hatton Frees 
age tio•132• 
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radiation over entire luminosity band 2)  A oonoo 

of natures noon io poosible only uhon all uavolongthe 

era availablo. Vonooromatio light in the 550 angetans 

region io the only valuo which improvoo the vioual 

acuity for objoote near abooluto threshold of 

vioibilit (2)* 

Whon the eye fooUses upon an object bringing 

the fovea into action, throe characteristioo of tho 

object are important They are, U)  vise, (ii) contract 

with baokground, (iii) brightneso* The inter-relation-

ship of these factors tntroducoa a fourth character 

i.e. time, It takoe time to be aware of tho object 

to forma upon it, to transmit the stimulus to the 

brain and to understand it. Al]. four factors are 

inter-related in complicated way, but a 00mmaa 

denominator is brightness* Poor contrast of object with 

ito background can be itprovod by increasing the 

brightneso of the background* The speed of seeing 

can bo increased or decreased by varying the bright-  

nose on the object. Of course, there io a definite 

upper limit to the speed of, vision, but for any 

combination of objeot else and contraet, improvomon 

continuco upto 1000 foot-lambert of brightnoso(  ) 

Men the eye to fixed on sono object a largo 

aroa of the surroundings is also within the view, 



although details aro not sharply clear. The angular 

dimension° of the binoculor field of visimis 

approximately 85°  to oaoh side and 500  abova 

and bolow the central visual axis or lino of eight(2). 

7.2 Visual factors 	tho planning 
of Auditorium* 

7.2.1 Visual Condit ono 

The Most important factor is Cinema sudi.toa tum 
planning to the visual comfort which can be ao loved 

the fulfilment of visual conditione. These 

conditions can, be oatiofiod skillfully whon tho 

planner has got the dotatlod knowledge of the a e. 

These are as followes.. 

i) Visual acuity ► (a) Screen size in relation 
to viewing die snoop 

(b) Contrast. 

(0) Simeon brightness. 

ii) tgh 0466  (a) Obstruction of view by 
other speotatoro. 

lb) Obstruction of view by 
fixed part of structure. 

ii) Viewtng a 10 (a) Borizoatal • 

(b) Vertical 

7 6 
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(iv) Dia o en of picture ► (a) By viewing, 

(a) By projection. 

Considerable data on thou visual oonditiono 

ie available to solve the problem. Bowever, more 

research in this field is needed to expecte the 

important technical data, which will lead to minimise 

the number of substandard theatres. 

7.2.1.1 Vioual acuity (Picture Details) 

be defined as a ability to discern the 

the 	of the picture projected on screen, 

Viewing pattern is determined by fixing the visual 

standards, that enable each viewer to see the pieta= 

satisfactory. Those standards are primarily based on 

visual amity. 

As far as, careen size and maximum dip nee 

is concerned, it is also based on the visual acuity. 

To limit-  the maximum viewing d stance, the viewer should 

not be required to discern the details smaller than 

1" for every 32 ft. of viewing distanoe(5). Detailed 

study suggeets that the maximum viewing distance sho d- 

5. azeboo, William, 13badow, 3oreen, and sight Linos', 
(Progressive Architecture, Nov.1966), ad. Rowan, 
page, No.163 
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not be greater than Utica the width of the °croon 

for cinomasoopo projection (Fig.Ho.7.3), whoroas, 

for 35 mm. projection, absoluto maximum viewing 

dietanoo is 4 to 5 trove of the ocreen width. {6) 

Five times being advieiblo and four times being 

more. ideal confining the areao in which all the 

photographic dotailo of importance can be discerned 

by the viorer. Where the largo capaoity to requirod, 

introduction of balcony is advienblc to avoid tho 

excessivo viewing distance that would othorwieo 

incroaeed.  

Limiting of v'ieaing distance is ossontial 

to maintain intimato relationship to spectator to 

corcon action. Viewing distance, oonfinod to limits 

sot for proper visual acuity, would be, the beet 

guide for practical purposes to determine tho 

maximum seating depth which would maintain the 

spectator's field of view. 

Contrast value of the projected picture 

depends upon the magnification of film. Broossivo 

magnification opreade the picture grains, whioh 

results in reducing the contrast value of the 

picture. With the result, the distinction botwean 

light and shade cannot be recognised duo to blurthoso 

;Jo 	eon, 'Notion picture  
saver Standards), Noe York: McGra 
Bd•Callendor, Page Ho.1101. 

etre' ('time 
Hill B ok Co., 



f the image. In 35 mm. projoction, film grainin000 

bocomos vlciblo from noareat coats and holm thug aro 

loos acceptable, whoroas in 70 :pm. pro notion, • thoy 

aro dooirablo oinco film grainin000 is groatly 

reduced and those Beate unable the viewer° to 

ozporionco the dramatio impaot of picture dominonco. 

In nutshell, it in highly preferable to reduce the 

rate of ongnification to achieve good pictorial 

quality and it should not be more than 300 timoo for 

dooi 	(7) rablo screen imago • 

Not only the cant aot value but aloe the 

brightneo0 helps to visual. acuity. It is primarily 

dopondont on the projector lamp. which io usually 

selected to suit the larger image to be projoctod. 

2ho amount of light leaving the projection lono 

is celled the luminous flux and oxproosod in lumen 

(10 (FiZa0•7•014. Illumination on the noreen to 

the function of aroa of screen, the distance 

botwoen ooroen and tho source of light and the 

reflectivity of the screen. Finally thin illumination 

will vary with tho viewing angle. Thin variation in 

the picture brightneos should not exceed 3Y. of the 

total ilbamination. ninimum luminance of 5 ft. lembort 

7. Worthington, Clifford, 'The Influence of Cinoca on 
Contemporary Auditoria Dosigns, (London: aro  
Isaac Pitman and 'Jona, Ltd.).ps60 no•65. 

B. Ramamrutham (ed.), 'Planninc a Cinema', Part 
(Bombay: Phtlipn India Ltd.), pace No.15. 
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and maximum of 10 ft. lambert ehould be provided 

for clear oolour percoption in any type of 

preoentation.(8)  

Film industry io working t eriouely to evolve 

the standards for basic factoro ouch ae print 

doncity, print contrast, projection light intonoity 

and spectral quality, light dietribution, careen 

brightnoss, Doreen as° and roflectivity. Thia vill 

definitely load to good result°. 

7.2. 2 S ht Line 

Obstruction of view. by the patron sitting in 

the front, requires major consideration in obtaining 

the good eight lines. The condition for sight lino 

is that the cloaranco should allow any eest occupant 

of anotomically average dimensions to sea over the 

head of tho apootator sitting the rev ahead. This 

condition can be satiated by 

i) having a proper slope to the 

ii) proper posting arrangement, 

iii) desirable location of the screen. 

The vision, thus, obtained from to above conditione, 

is knoun an 'ono row vision', (fig.No4.7.5)4, BOW 

theatros are designed on two or even on throe rot,  

vision baste. In two rola vision spectators have to 

1.11111,-*7<'ret 	• 1 • 

8 
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look botueen tho hoado of thoco in the rot, in front 

of them, (pig.Po.7.6). It neoeseitatoo the unoomfort. 

oblo adjustmont of ahifting obetnole in front, oopec-

lolly when the notion images ohift from ono aide of 

the screen to another, Three row vision dopy not 

provide deoiroblo rosulte. 

otaggered sontin6 arrangotont helps in 

reducing considerable amount of obstruction and 

ozccot4vo stiffness of the plop,. Effective motbodo 

have bean developed and suocesofully employed for 

etaggoring the coating to aohieve the nocooeary 

amount of clearance of view betwoen the heads of the 

preceding epectatoro. This is the notable dovelopmont  

einoo it can be used in improving the night linoo 

by reocating the ozieting theatres. Floor elope for 

motion picture theatres uould have becomo ozooesivo 

if any attempt were to be made to gain vision over 

the heads of pr000ding spectators. Tho progress made 

in etaegering soot design in conjunction with sueoess 

ful development of 'RBVERSB FLOOR GLOM r  has developed 

a theatre, from %/hit* it is purely inspired by the 

function of viewing a motion picture. Moreover the 

ei htlino for the screen presents a flovibility 

in doeign. 

Good oightli o and other conditions nimble 
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for proper viewing can be obtained by adjuoting 

the position of the Doreen from the floor. 

Exoosoivo rising of soroon offers oompletoly 

unobotruatod viow but cause° physical °train on 

the part of patron to cos trio uppor part of 

ooroon.and this phyoioal otrain can be entirely 

oliminstod by adopting a low position of the °croon. 

In short, the position of the ooreon in the vertical 

aonoo should be such that it would pormit the vision 

of its entire height without phyoioal otrain to Deo 
necessary 

upward. It is, thoroforeLto dotermine the maximum 

tolorablo amount of obstruction and maximum 

upward vortical anal* of vieion for efficient floor 

elope design and peoltion of the Emmen. Figure 

No.7.7 ohms the superimp000d outlines of screen 

obstruction from various viewing angles. B,C, and D 

outlined shorts the tolerable amount of obetruotione 

Although obstruction B is greater in height but lees 

in area than D. Such obstruction is tolorable 

beosuoo important notion of screen in these ammo 
for 

ocauros only4..'smalI percentage of time and it is 

not objectionable to see a clear view botwe n the 

heado of preceding spoctators. Maximum vortical 

angle of vicion should be coneidorod +30 to the 

horizontal (Figs B0.7.8). 
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Obetruction of view by the fixed part of the 

structure such as balcony soffit, balcony railing etc. 

also requires considerations for good sightlino. 

Bach patron must bo able to see a strip of 2 ft. 

at top and bottom of the screen for psychological 

reason. (6) 

7 2.1.3 Viewing. Anglo 

From comfort point of view, tho quality of 

theatre design ie very much affected by desirable 

angles of view upward and downward to the picture. 

ipoctator on upper level seating should not export nee 

oxcessive downward viewing and those Boated.  on 

the main floor should not experience exoosoivo 

upward viewing. The ideal design would present the 

largest percentage of seating positions for the 

entire theatre affording desirable vertical angles 

of view. 

The vertica angle subs onded average ocroon, 

should not exceed 
	

and the eight line from the 

front row to the centre of tho screen should not 

be more than 150  above the horizontal for comfortable 

viewing (Fig,No.7.9)(9)• The vertical viewing angle 

can be adjuoted by (i) screen height, (it) dictanoc 

9. Graft, Don, 'Data aheets', (Now Yorks Reinhold 
Publishing - Corporation), page No.236. 
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botwoon the coroon and the patron in first rot:, 

(iii) ocroon position. 

Horizontal. anglo oubotondod to tho Garcon 

ohould not *mood 56°  which can bo adjustod by 

(i) the width of the Doreen, (10 diotanoo botwoon 

the son= and the patron in tho first row, (Pig. 

o,7•11)(9),. Totallod study suggooto to install a 

0.11.64P,Tioylindrica1 ocroon which will yieldi a 

larger accoptablo viewing area. 

7.2.1.4. Distortion of Picture 

Distortion or deformation of leture io (sauced 

by (i) projection, (ii) viewing. Trueot picture to 

)btainable in level projoction, the,t is, vhoro tho 

amat of projeotion to at zero degrees to the hori. 

zontal. Projection angle is the angle formed with 

horizontal by a line, from the projootion lone to the 

mid height of tho projected picture (Pig.Nos7.8)* The 

problom of obtaining minimum projection angle io 

not difficult in situations whore balcony is not 

under conoidoration, but in caso of balcony, it 

ohould be kopt as low as possible and should not 

oz000d 10°  or le to have tolerable di.otortton 

of picture, (Pi,g.fo.7.8)(9). Wide and curved parsons 

required opooial attention to roduotion of projection 

anal°, 
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Sztromo etdo aoating positions are reeponolble 

for dietortod viot of °croon image due to to 

dimonsional charactoristios of picture. Such seating 

pooitiono from which the oboorvor eoes any part of 

tho eoroon imago to anglo creator than 40°, havo 

been found to de troy tho illunton of reality(9). 

The usual tido coat limit employed in motion picture 

theatre dosign hap been a 35 line from the near 

edgo of the careen (PigsNo.7.10). The hatched area 

indioatoa undosirable seat and this portion should 

bo kept to an absolute minimum. 

7.2.2 	roiaall, raptors 

The visual conditions, as di mooed above, . 

should be the aim of architect to achieve the vioual 

comfort for each, patron. Those oonditiona can be 

controlled by the following physioal planning fector  

(1) Lops of loor. 

(it) Sooting arca. 

7.2.2 Slope offloor 

rimary funotton of lope ire to olininato tho 

objectionable aereon obstruction caused by patron 

coating in front of viover, for good vioving condi-

tion°. Tho vieving condition° are mainly governed 
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by the slope of the floor. Therefore, it io necoesary 

to ootablich physical dimeneion of coated patron and 

the standards for the vision of the sereon image for 

dOnigning floor elope and upper level stopping. 

The slope doponde upon (i) ioeition of scroon, 

(ii) diotanoc of first row of (mats from eereen„ 

(iii) eight lino olearance, (iv) type of sooting 

arrangement. To presorvo the illusion of roalit 	ho 

screen must not bo too high with mutest to first rou 

of epootatorn. Generally, the stage level hes been 

Ulm as 3'-4' above tho level of the first rou of 

seats. Tho bottom of the screen image being 2*-0" 

above the stage. Therefore, a point, 5'.-4" above the 

floor is the focus of all eyelinee for determining the 

main floor (figao,7.9)(9), 

The height of the screen image may be assumed 

equal to 1/3.5 of the dietance from the screen imago 

to last rots of seats 30°  angle with the horizontal 

froM the top of the screen will intorseot the horizontal 

()value 31.-en above the floor and will determine, first 

row of soot°. (Pig Vo.7 9). 

As already mentioned, that the conditions for 

night line clearance should allow any seat occupant 

of anatomically average dimensions to see over the 

hood of a spectator pitting in the rots Moods V clearance 



can be aosumed safely for determining the elope. The 

vision , thus, obtained to called 'first row vision', 

which provides completely unobstructed view, but 

offers hasardoue stiff elope, causing 0208GaVO height 

of auditorium which ultimately rosults in large 

volume (Pigao.7.12). It also creates difficulty in 

providing access at upper level. In ease of balcony, 

it will create esooseive °topping uhioh will result 

in poor posting positions in relation to screen. This 

excessive slope can be reduced to half by otaggerod 

(mating arrangement.  

Similarly, vision rith conditions  requi ing 

spectators to look botroon the he de of those in the 

row in front of them and over the heads of one °, 

two rows in front, is known as 'second row vision'. It 

is not ideal as it necessitates unoomfortablo adjust 

ment of shifting obstacles in front. However, it is 

rt a000ptablo as it permits milder elopes (Fig.X0.7.13). 

It is • made more acceptable by staggering the seats 

to permit the view botmoen the heads of patron in the 

front row. It can be further it 	by using the 

widest chairs which will offer the wider view between 

heads. Upward floor slopes by both, first row vision 

and second row vision, should start as far back from 

screen as possible, since slope greater than 9" 

87 
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between rote roquiroo riper°. 

A combination of downward and upward elope is 

known no 'MERV, FLOOR SLOPE'. It is adopted in 

conlunotion tith staggered mating flue to whioh, it 

results in minimum departure from the horizontal 

(Figao.7.14). It proVides the optimum downward view-

ing angles for balcony viewing positions and negligible 

increase in the upward viewing angle for the main 

floor mating positions. 

In reverse floor slope, the floor is lower in 

relation to the level of the screen to appreciable 

amount only for the portion farthest from soreen.Thio 

lowering of the floor does not create any annoying 

upward viewing became the dietaries from the screen, 

Places the screen woll within the normal range of 

vision. The balcony mating positions are also improved 

considerably* The relative flatness of main floor is 

a distinct improvement over the stoop elopes. Another 

distinct improvement in reverse floor slope is the 

elimination of requirement for the intermediate step° 

in the balcony aisles. In case of upward slope the 

extra steps which is to be provided between the two 

platforms, causes hazard, since this Step is shorter 

than the root of the platform* But the reverse floor 

slope results in much less never° slope of baloony. 
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therefore, thane is no "load for the extra etepo 

between sitting platform. Tho obvious advantages 

of reverse floor slope over the traditional slopes 

made cinema to adopt it considerably throughout tho 

world. 

The rate of the slope for oaoh eueoeocive 

row of cents and tho location of the screen has to be 

dotermined carefully to achieve desirable results. 

Ae it has been explained that the eareon should be 

so located that the downward viewing angle from 

balcony floor and upward viewing angle from main floor 

seats are balanood out to oreato tho most comfortable 

angle to the groatoot number of seats. In vertical 

plane, the ideal viewing angle io one that requires 

the least physical exertion to oyo and nook muscles 

of the viewer. The idoal viewing angle would be zero 

degree, formed by the horizontal line from the viewer's 

eye to the centre of the screen. 

Balcony elopes also requires major considerations 

for good visual conditiono for upper level patrons. 

Steep slope in balcony caueee excessive volume of 

auditorium and undesirable projeotton angle due to 

necessarily high position of projeotion booth and 

produces coating positions at height from which the 

screen image Is distorted still further than tho 

amount oaueod by the steep projection angle. This can 



be controlled by the proper design of auditorium 

floor. Therefore, a suitable solution for auditorium 

floor elope design is important before the design 

of beleony floor. Thero are no set rules for elope 

designs Mot) theatre mu be studied and designed 

to moot the varying cond tione of cite, onpacity, 

and the number of seating tires desired, eta. 

7.2.2.2 Seating #roa 

The dimensione of sting area should be such 

that all opectatoro can ooe the picture under tho 

most favourable conditions. In largo cinema theatres, 

the diatanoos of the first row and of the last rate 

from the careen differ') too muob. With the result, 

a picture that to large enough for the patron int 

the front row, dill ho too small for the rear ones. 

Therefore, both the distanoes should be determined in 

conjunction with visual conditions. 

The depth of the seating area i.o deteetwtned by 

fixing the viewing distance which dopende upon the 

proper substended angles of the screen image. The size 

of imago details depends upon the cinematography.  
Closewup shots offer more viewing distance than 

diatant chats. But, normally, cinematography consists 

of largo proportion of middle and distant shots, 

therefore, those should be taken into account and 

seating should be fixod in rolattonohi.p to ocroon 



size, projected by thee° °hots. After constant 

experirentation, it le proved that for the beet 

results, no oeat should be located at much greater 

distance from screen than two times the width and 

five time° the height of oinemascope picture 

(fig.Ne.7*3)(1°)• However distance of 2 times 

picture width or qi times picture height is desirably 
accepted. Generally, 30 rows of seating is the maxi-

mum depth of cinema. However, for larger capacity, 

it may have upto 40 rows in which the obstruction 

problem is very acute.(7) Similarly the diotance of 

front row from ncreen should not be lees than half 

the width of cinemaucope screen. 

Aa far an, width of the coating area is con—

corned, it should not be greater than 1.07 tione the 

width or 2.72 times the height of screen. In cane of 

fan shape auditorium, the splay of outside limite of 

the coating, starting with edge of the screen, should 

not ozoeed 1 foot in 8 ft, on each side of the seating 

( area 10) Alternatively, the seats obould be pieced 

in the space bordered by the two lines drawn at an 

angle of maximum 1000  to both sides of the screen 

(Fig.N04.16)(9). 

10. Sohlonger, Ben, 'Notion Picture Theatre', (Notion 
Picture Theatre, Planning and Upkeep), New York: 
Ssn.r.T*E.Ine., ad. Otote page N0.117. 
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In case of 35 mm. projection, the following 

limits of seating aroa are recommendod on the boas 

of survey conducted by Cooiety of Notion Picture and 

Tolovinion Enginoora, covering about 600 theatroo in 

U.S.A. (Fig.N 	 )o.7#15) 	These limits aro ezproeoed 

in ration with the °croon width, 

(1) Soreon to depth of the coating area, 

(1) 1:4.65 minimum. 

(ii) 115.2 avorage, 

(tit) 1:5.85 maximums 

(2) croexa to width of the seating area, 

(1) 1:2•5 mini 

(ii) 10,0 averago, 

(iii) 1:3.5 mnximum• 

(3) Width to depth of the coating area, 

(1) 1:5 minimum 

(ii) la average 

(iii) 1:2.35 maximum.  

7.3 Projootion Equipao to 

Projootion equipments play an important role 

and form the body of visual performance. The quality= , 

of performance is mainly dependent upon the officionv 

of the oquipmento to be used. Research in this field, 
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has resulted in the refinement in deoign of equip-

ments which further improved projection quality. 

The projeotion equipment includes (i) projector, 

(ii) film, (iii) screen. 

Different typos of projectors are being 

produced in the country and abroad to cater the present 

need. The fundamental requirement of projection to 

that the lamp-houee of the projector should bo able 

to illuminate the screen at the desired brtghtneea 

level and should have required aperture size. The 

standardo for projected light and aperture has boon 

made to facilitate the projection of films of 

standard eizes. The type of the projection depends 

upon the projection tochniqudo to be adopted. Those 

have been discussed already in Chapter lioa. They 
require different aim) of the films, vhich should have 

the required physical properties and quality of cine-

matography for good visual performanoe. Architects 

are not much concerned with projector and films 

but the cone deration of screen vhich is visible 

to the audience Deems to be important. 

7.3.1 Screen 
For the maximum effect ivenene, the screen 

should occupy as nearly as possible the entire 

width of auditorium. This condition implies the 



parallel side walla an it accommodates the audience 

coat rithin the width of the picture area, which 

resulto in greater 'fooling of participation'. This 

is further enhanced by the proper position of Doreen, 

rhiob has been diocusteed in the earlier tent of this 

chapter. 

There are various typos of screen°. 'Tont of 

them are made up of plastic or cotton fibres. The 

selection of screen for better performance should be 

based on (I.) reflectivity to distribute the inoidont 

light uniformly all over the seating area, (ii) porosity 

to allow the sound tranemission from speakers placed 

behind the Doreen, (ill) tranopsranoy, if the rear 

projection is to be utilised, (iv) uniformity in 

appearance, (v) Ease in placement. 

Modern projection requires more light than the 

forcer projection ayetem, to obtain the same bright 

nese of the picture. This can be achieved by, 

(1) using more powerful projection lampo, (it) using 

tho screen 'with high reflection coefficient, which 

reflect° the light mainly towards the spectator°. 

Directional (metallized or porlux or lenticular) 

ocroono fulfil both the conditions. Their ranee ion 

coefficient is twice than that of other screens 

and the amount of reflected light remain subztantially 
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conetant upto an incident angle Of 50°  with roopoot 

to normal to the °croon, (figeNo.7.17)(8). They 

furnish more even distribution of rofleotion of 

light over the ooating area and mote loan refloa-

tod light on coiling, walla and floors, consequently 

roquiring loos lamp-house amperage than would bo 

indicated for nral ooroen. Novortheloes the now 

tochniqueo roquirs more light bocauco the ourfaoo 

to be lighted is greater co compared to old ocreonos 

Dirootional screens oboy the Tara of mirrors. This 

implieo that, for projection at a large snglo, the 

screen should bo tilted so so to obtain uniform 

light distribution all over the auditorium. 

Dirootional or lontioular screens satisfy 

almost all roquiromento of ideal scroen•They are 

made with a cotton b000 which is overlaid with 

the several ooatingo of ploatto, surfaced with 

aluminium and accurately emboseod with the fine detail 

pattorm The pattern is dooigned so that very little 

light is reflected to the walla, coiling and floor', 

but within the thoatrof seating area, the distribution 

includes 50°  above and below, and 50°  to each oido 

of normal to screen. It will be recognlned that the 

theatre is adoquatoly covered. By concentrating 

all of the incident light to the region of audience, 

a screen le obtained which is atloast twiac as bright 
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as usual screen for the came value of projeitor 

illumination* By the virtue of metallic surface 

the screen is excellent for 3-1) polarieed projection. 

The sena° of audionoe participation is ouch 

enhanced by curving tho screen. The more the screen 

ceoria to surround the people, the greater ia the 

effect. Per curving tho screen general rule to to 

use the projection distance as a radius of curveturea  

However, for accuracy, it can be obtained frau 

the table given in Appendix 'C'.  

The curved (moon has the following advantage° 

(1.) The incident light reflected from the extreme 

aides of the wide screen vial be diverted to the 

coating area, thereby increasing the picture bright 

noes (Fig•No.7.18). (ii) There to loss overall pie-

turo distortion for aides as well as head on vie 

ing, (iii) picture contrast at the aide() may improve* 

Curved screen introduces difficulty of 

curvature in horizontal line of the image* This 

can be reduced by slightly tilting the screen. It 

should be recognised that when a curved screen is 

tilted the ends rice.. and due consideration must 

be given to ai htlineo, frame construction and 

masking. Th© picture masking or framing ie generally 

provided for hidoning the irregularities of edges 

of the projected picture. The common method for 



making the picture iet to uee the matte black 

surround. This is aimplest and least expensive 

way to absorb the fuzzy edges of the projected 

picture. The masking may be in the form of a curtain 

or panel, that can be adjusted mechanically or 

manually. The average sizes of the eoreene and 

their aspect ratios differ from technique to 

technique.They are as follows* (PigJo.7.13) 

Typo of film Screen aim) 

1. Normal 35 mm film. 18' 0 	25 	0° 

2. 70 mm films for vista 
'vision and Todd-A.O. 25 04250' 0" 

3. 70 mm film -Cinemasoope 
(a) magnetic, sound 28 C1' x75 s-01  
(b) optical sound 28•-0“x701-0" 

4. Other wide screen films 

(a) paramount 16'x6" 27t x0" 
(b) MOM 18'-01" x38'.4* 
(c) Columbia 23'..0" x42' 	0'1  

Cinerama. 23'..0" x681.40" 
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CHAPT2B-8 

PRY ICAL COMM AUNT 

8.0 General 

Audio-visual performanco cannot be enjoyed 

without physical comfort, no it is an integral 

part of entertainment. Theroforo/it ie the 

designees task to provide the physical comfort to 

each spootator in the auditoriur. It can be poseiblo 

through the knowledgo of fundamentals of physical 

oonfort, which inoludea 

i) Phyeical onvironmon 

ii) denting comfort. 

Tho affecting factors and their inter 

rolationohip are shown in Chart Uoi4(Plato 

Physical Environmon 

It deals with the conditioning of he atmoo. 

phoro within the onclosure•Temporaturo, ventilation 

and humidity are the primary physical environ-

mental condition° which can be mainly oontrollod 

by the mochenical equipments. The eenoral aceepted 

otandarda for theoe condition° aro 25.50  to 27 C 

temperaturo, 507. to 60V. relative humidity ,  
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35 to 50 ft/mino air movement and 3 to 4 air 

changes within the seating area. W1)  The temper-

ature difforenoe inside and outside temperature 

should not be more than 120C, as higher temper-

ature difference cannot be adopted by the human 

bod (2)  These conditions should be extended to 

every seat in the theatre which can be achieved 

through proper distribution of air. 

The inside temperature can be better main- 

ad by the various construction techniques such 

as cavity wall, surface treatment for thermal 

insulation, false coiling etc. But the air ellen oo 

are affected by the volume of the enolosure for 

which the standards are discussed. Except these, 

the environmental conditions do not have signifi ant 

effects on physical Planning factors and so, are 

beyond the coop() of thin study. 

2 mating Comfort. 

Comfort in coating depends upon (1) indivisuaI 

''Physical Environment', A3HRA1 Guide and data 
book-1962, New York, American iociety of 
Heating, efrigernting and Air Conditioning 
Engineers, Incl.) Page No.445.  

2, Alexa, Felix, 'fjeating Arrangements, Jight Lines 
and Seating deign', Notion Picture Theatreped. 
Stott), (New York: Jociety of,  notion Picture 
Engineere), page. No.65. 
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peat design (ii) layout design. Proper attention 

to those factors provide good seating conditions. 

8.2.1 Sent Design 

8.2 1 1 Ideal requirement°. 

Comfort, safety and durability are the beats 

requirements of the seat, which can be obtained 

through efficient design. Comfortable eeat can be 

achieved by perfect poeture, which is brought about 

through the proper rolationohip of back-root to 

the seat and by the use of deep spring cushion 

and/or foam rubber duohione in seats and the proper 

padding at the beck. It ehou/d be eturdy enough to 

bear the load of uaore without damaging any part 

of it. It should offer trouble free service during 

its life. In addition to above, the following 

points should be taken into account in seat design. 

(i) There should be ease in operation with 

least amount of efforts on the part of occupant of 

the seat. 

(ii) It should have no obstruction in its 

understructure, that trill, in any way, hinder 

cleaning under the coat. 

(iii) The design should be flexible enough to 

facilitate the replacement of seats 

10 
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WO It should oleo offer the ease in replace-

ment of upholetry part without the need of special-

iced machenico for upholetring purposes. 

(VI In case of push back mate, it ohould be 

equipped with an automatic push-bank devices that 

automatically retract° the neat when the occupant 

stands up to leave. This devices should retract the 

neat olowly without bumping or jarring the mechanism. 

.similarly, it ehould be embodied with seat lifting 

dovicee which lifts the peat to an angle of approx. 

imately 400(2). Thin leaven it in position so that 

the occupant can Pit down without the necessity of 

holding the seat. Seating with retracted as well an 

rcr►impd septa, leaves the space between rows free of 

any obstruction which is a big safety factor in case 

of emergency and also eliminates the necessity of 

rising the neat when cleaning under the seat. 

8.2.1.2 Types of Zeate 

Sento can be categorized according to their 

functions. Presently, manufacturers are producing 

mainly two types of Gents, i.e. (1) fixed type, 

(ii) push-back type. The fixed type can be further 

subdivided into (a) Tip-up and (b) Two-ford tip-up 

In the former, the neat can be tipped up and back 

is fixed at an certain angle (figsNe.8.3-10, whorotio 
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in the later type, the back can ale° be adjueted 

(Figs8 3—B).The tipping of seat and the movement 

of back is pow-ible with the help of mechanical 

devices. Both the typos, when unoccupied, provide 

• wider passage between the rove to pass the patron 

easily and also is cape of emergency. 

Recently, push back type ooatc are in 

practice, in which the back ao well as seat is 

retraetable and can be pushed backward or foreward 

according to the oonvonienoe of patron (Fig.No.8.3-0. 

It provide° more papeing room than in the fixed seats 

with the sage spacing. It is therefore in the interest 

of theatre—owner ao thin gives maximum number of 

seat° and still gives more comfort than fixed 

type. 

8.2.l., Naterial ueed for construction 

Generally pressed street °hoot, fabricated 

frames or cast iron frames of various designs are 

extensively used for sesta as they offer adequate 

durability and troublofree service. The back and 

the neat to made out of steel sheet, anodized 

aluminium sheet, teak wood planks and plywood 

are very comnon and they are padded with upholatry 

material°. For luxurious ciente, arms are also 

upholeteredi Coir, cotton, foam rubber etc, aro 



common materials for upholstring tho °oat°. Bvon 

the spring° are also added for extra—ordinary oom.. 

fortablo Beate. Covering material, such as Jute, 

Nowar, Homan cloth and Rexine cloth oto. aro in 

practice. Rozino is morn popular as it 10 available 

in all shades, more sanitary than fabrics and do not 

receive dust. 

8.8.1.4 Dimonsions of Seat— 

It is the most important factor in seat dosign-

ing The dimension° which afoot the dooign aro as 

follow° 

(1) Height of sent from floor, 

(ii) Depth of coat, 

(iii) Width of cleat, 

(iv) Book hoight, 

(v) Distance between the arm°, 

(vi) Arm height from coat. 

The average dime pion° are given in the 

Fig•No 8,2, 

8.2.2 LayOut—Doeign 

8.2.2.1 Typo 

The layout of seats is mainly affected by 

o_ veral.l shape of the hall whioh itaelf image t tho 
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°eating layout. (Pig. No.8.6) and the type° of roue 

to bo adoptod.Thoro are three typo of roue io 

(i) otraight, (ii) straight in middle and scanted 

at oidoo, (iii) curved (fig4o.8.5). Straight roue 

have the greateot dicadvantages a° thoy aro uncomfort-

able for opootatoro at oidoo and Creates unequal 

streopoo on coat and back. Straight in middle and 

ocantod at oidoo have the oame dofoota though not 

to the same dogreo. 

Curved roue are the moot comfortable from 

eaoe of vioion and safety point of view. Minimum 

radius for curved rows due to meting oonotruction 

is 20 ft. (3)  Centre for radius of rows and centre 

for ocroon need not be same, although when possible, 

it offer° an ideal cam. Uhen the rove are curved a 

elope of auditorium floor should be with a compound 

curve to prevent tilted oido seating. Gangway° may 

be straight or curved or parallel or radial. They 

ohould run at right angle° to the row of mato no 

it eliminates waote of apace. 

In any typo of rove, Emote can be arranged 

either back to back or. staggered. Back to bank peat 

ing arrongemont nocopoitates the creator elope to 

floor to get the oiiTht line over the head of 

spectator coated in .  front. But tho staggered orrangoment 
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providoo the eight lino batmen the /toads of opoct-

ators in front row, which ultimatoly rosulte in 

comparativoly loso elope. 

8.2.2.2:;pacing 

Back to back aoot moasuromont varlet] from 

32r to 38" .JIo alrondy stated that pw-hbaok seats 

require been spacing ao it can bo puohod backward 

and provide wider patio-may to opectator. whproao 

fined typo roquiroa aligbtly more (*acing. %Jo 

meacuremont varies with the overall dimensions of 

cont. Howovor, the pooping room should be 11-3" 

minimum to paw) tho opoctator with loop body contact 

(FigeUo.8.8)(4) The clearance betwoon the peat 

back and rear wall (or aide wall ohould be atleaot 

1" to prevent the coat ao wall ae wall from damaging 

by rubbing (Fig•Uo.9.7 and 8.8). 

8.2.3 Anthroponotrio and Phyoio-anotomlool 
study for Comfortable Seating 

DooiEn of comfortable Beat is mainly ba ed on 

the dimension° of mat. If the dimonsiono aro aohitNved 

4. India, Indian Utandards. 0 Byelavo for Conotruction 
of Cinema Buildings," (Delhi; Indian Jtandardo 
Institution) 1:;14878. page Uo.34 
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on corroot banio, cent will offer maximum comfort 

in esoting to the majority of audience. An avorogn 

human dimensions and phypiological study of comfort. 

able soot ins oan help in thin regard. 

For average human dimoneiono, an anthropomotric 

study of the population to required (Figao.8.9). 

It le clear that human dimensions vary with the 

height of the poreon, which depends upon tho ago and 

race of the pernon.Thorefore, ago group and ethinic 

group of the population has to be conuidired in 

designing the scat. 

In Britain, FURNITURE DEVELOP! ENT COUNCIL 

undertook an anthropomotric purvey and worked out 

the dimension in sooting position for the both Oros 

between the age group of 18 to 40 yoare(5). The dimen-

°ions arrived from the study are given in Appendix 'W.' 

Hero it is worth to mention only maximum and minimum 

dimonsiona (Table No.1). In India, no significant 

work has been done on these lines, therefore uo do 

not have any data for seat design and hence author 

hae conducted the survey of random sample° to work 

out the maximum and minimum dimension° for the same 

age group, which are given in Table No.2 (Plate U0.32). 

5. O'Donovan, Brigid, 1Voating Dimeneions.Theory and 
Practice', Architoctural Design, Ilnrch,1961, page 
No.31. 
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Generally, people romarho that the coat io too 

soft, too hard, too resilient, not rooilient enough, 

too deep, too narrow and no. on. it io found that 

many people feel comfort in low seat than in high 

one. t;ovbral invostigatoro have also rocommondod 

lowor peat after otudying tho physiology of comfort. 

ablo seat, but unfortunately thoir recommendations 

are framed in vaguo manner and do not provide data 

for designer to evolve a standard dimonotono of 

soat. (6) . Hence thoro io a need of mathodical study 

to evolve the priLaiple of roctful posting. 

Dr. Hongot Akorblome from Stookholm has worked 

in thin directions for hie thoote on 'LAMING AND 

LTAI.DING MiTUREJ(6)10 . He studied the baolo resting 

pooitions and chocked the relaxation of muscloo by 

eloctro.messuremento of the nativity of muccloo. 

The conclusions from hie study is of great import 

once to the furniture designero. The details coat 

consideration concerns. 

(i) 'seat height from floor, 

(ii) Seat depth, 

(iii) Ulopo of the seat to the horizontal • 
(iv) Anglo of the back root to seat, 

(v) Uoat width, 

(vi) Arm width. 



(vii) Back height, 

(viii) height of arms from seat. 

According to Dr.Akerblom, first four measures 

are affected by the physiology of comfortable seating, 

whereas last four do not have any effect. Therefore, 

physiological study relating to first four measures 

is important. 

8.2 3.1 Seat Haight From Floor 

It is expected that one should be able to 

change his position in the seat to avoid getting 

unnocosoarily tired over long period, because 

however good a resting position may be, it will be 

exhausting in long time. This means that the seat 

should be low enough to unable the thighs to be lifted 

off the front edge of the seat and the logs either 

folded stretched out. Many people feel tiredness 

in the legs when sitting on high sesta, The "V—ray 

photograph taken by Dr.Akerblom shows that when 

thighs are fully supported without the possibility 

of lifting them from seat, the soft muscles get 

oompresued to less than a quarter. This is the reason 

ofiboling tiredness on high seats. Similarly it is 

observed that generally people sit on the front 

edge of the high seat to relieve the pressure on 

thigh because the thighs are not well adopted 

for supporting the weight of tho upper part of the 
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body, when its own woight is on eeat(6). In this 

position the back—reet is beyond the reach and hap 

to remain unsupported. To avoid or to relieve the 

proseure on thighs, the seat must be so low that 

the thighs should .be able to hang freely or root 

gently on, the seat. The dimension that ie useful 

in deciding what height a vont should, is that from 

the floor to undervido of thighs. For this mearlure-

ments, Dr•Akorblom propared a-percentile graph 

from survey and recommended the comfort zone.  

(15" to 17") for majority of the population of both 

oozes (graph No.6) • This comfort zone can be trans-

ferred on Indian range by geometrical method to 

evolve the correeponding comfort zone (Fig.No.8 10). 

8.2.3.2. Depth of the 3oat 

To ensure that the back should be fully 

supported by bask—rent of the seat, the dopth of 

the seat should not exceed the measurement from 

buttock to back of the calf. Dr.Akerblom's study 

shows that the depth of seat should not bo less 

than 16" and more than 18" for the comfort maximum 

populutipn (Graph No.?). A1150 this comfort zono 

6. Bullivent, Duman, 'The Design of Comfortable 
Chairs', Architectural Design, Dec.1951, Page No 6e 



can bo transferred on Indian range by geometrical 

method to evolve the corresponding comfort zone 

(Fig.No.8.11). 

8.2.3.3 The :lope of the Seat— 

A flat seat Sauce° a tendency to slide forward 

preventing the back from boing oupportod (Fig.No.8.1 ). 

A seat. which slopes backward minimises this tendency 

and holps the back to be held againtlt the back—rest, 

because it reuiata tho tendency of pelvis to change 

its position and do not produce the slumped position 

(Pigao.8.12)(6). Dr' Akerblom sucgeeto 5°  to 8°  

angle of the seat to the horizontal for comfortable 

seat. 

8.2.3.4 Angle of teat to Back rest 

A detailed study of curve of spine in, various 

position is done by Dr. J.J.KEUGAN from Omaha and 

he found the position of maximum relaxation occurs 

then angle between trunk and thigh is 135°  (Fig.No. 

8.15 and 8.16)(7). This angle io required merely for 

complete relaxation, hence it is adopted in semi—

reclining chairs. Any reduction in this angle 

bullivant, Durgan, 'The Design of Comfortable 
Chairs', Architectural Design 1954, page No.25. 
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increases the °train on the lower lumber disc. 

(Figao.8.14). After careful study, Dr. Keegon 

recommended the minimum angle of 1050  between trunk 

and thighs (Fig.Nca.17). 
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CHAPTBR-9 

3APBTY 

9.0 General 

afety is one of the moot important funotional 

requirements of auditorium being a public place. 

it has to go hand in hand with the comfort to 

satisfy the function of audit-visual performance. 

Proper coneideration for safety in planning will 

'minimise the possibility of losses or damages to life 

and structure. The safety can be taken care of under 

the following heads (Chart No.5). 

(i) Structural eafety, 

(ii) Fire safety. 

4.1 Struo:tural Safety 

The structure of auditorium should be sound 

enough to resist the dead and live loads, seismic 

forces and other external forces such as wind pressure, 

impacts, vibrations, temperature effects, shrinkage 

etc. In any case ;the stresses in the materials used 

in the construction should not exceed the'permiesib 0 

limits as laid in the relevant Indian Standards. 

The main structural elements to be designed 
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for structural safety are (i) foundation, (ii) wails, 

(iii) structural element for roofing, and broad 

performance standards are given below. 

9.1.1 Foundation 

The foundation of the structure is to be 

designed and constructed to sustain the dead of 

the building and superimpose loads, and 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 Walls 
The strength of load bearing walls, depends 

upon number of factors, such as the thickness of 

wall, 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 the 

walls are subjected. In case of frame structure, 

the strength of framework depends on the size of the 

members (beams and columns), quality of concrete 

and reinforcement. The walls or frameow 

designed taking into account the various factors 
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mentioned above, ouch that the etresees in the 

walla or framework do not exceed the safe permit-a 
ible limits laid down in I:J:1905-1961M, 

9.1.3 Structural Elements for Roofing 
Truest)°, beams (prestressed), folded plates, 

°hells and cables etc. come under the otruotural 

elemonto for roofing. Truesee are more common as they 

are economical and have got various advantages over 

others, such as (i) easy to construct, (ii) facili-

tates the false ceiling of desired design, 

(iii) provide° attic space for airconditioning 

ducting and fixtures for illumination, (iv) can cover 

desirable span etc. 

Folded plates and prestreased beams are rearly 

used as a structural elements as they are expensive, 

_Sheila also arc not suitable for roofing from 

acoustical point of view and should be.avoidod as 

far as possible. flowover, they can be employed for 

_special architeotural reasons, but it requires 

expensive acoustical treatment.Moreover, it does not 
facilitate the fitting of any fixtures. 

From fire safety point of view, cable roof is 

found the best. It has various advantages over rest 
of the roofing systems. It also provides oolumfreo 

podia, ndian atandards, Code of PraWarar'---  
Structural Safety of Building: Loading Standards', 
(Delhi: Indian Standards Institution),IJ:1905-1961', 
page No.12. 
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space without any intermediate support. In fact, 

cable roof is the most economical for larger spans, 

but as it has not bean yet introduced in our build-

ing industry, it will be somewhat expensive. 

The design of above mentioned structural 

elements is in tho purview of the structural 

engineer, however, it should be according to 

relevant Indian Standard Code of Practice. 

9.2 Piro Safety 

Fire safety of cinema building should be 

oonsidered from the following two aspects of the 

fire hazard and the precaution shall accordingly 

be provided against the same. 

(1) Po  oibi .lty of lose or damage to life 

referred to as personal hazard, 

(ii) Passibility of fire occurring and spread«• 

ing in the building itself, referred to 

as internal hazard. 

Cinemas, even though their combustible content 

may be low, are considered to present a high internal 

hazard primarily because of the largo number of 

people and the extent of personal hazards is naturally 

of paramount importance and requires the provioione 

of liberally designed and safe fireproof exits or 
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oscapes to the auditorium and gangways within it.  

Internal hazard concerns damage or destruction of 

building and influences directly personal hazard. 

The internal hazard is directly related to the fire 

load which in turn enables the building to be graded 

when considered along with the duration of the fire. 

Cinema houses are graded as an occupancies 

of low fire load ao the fire load does not exceed 

275,000 KCa1/m2  of net floor area of any compartment, 

or an average of 550,000 RCa1im2 on limited isolated 

areas.(2) 

As far as fire safety of auditorium 

concerned, it can be onoured through , 

(i) Physical planning, 

(ii) Elimination of combustible materials in 
tho construction, 

(iii) Fire fighting equipments. 

Here, only first aspect is considered in detail 

9.2.1 Physical Planning 

Proper planning can help in minimising the 

por onal hazard therefore primary coneideration to 

physical planning must be given. The planning factors 

2. India, Indian Jtandards, qiyelawo for Construction 
of Cinema buildings', (Delhi i Indian Standards 
Institution) Ili: 4876-1968. Page !o.44. 



affecting the personal hazard, aro (i) aisles or 

gangway° (ii) mato. 

4.2.1.1 Gangvoya or Atlas 

primarily they are to be provided for circulation 

within the auditorium and to faoilitote ante and speedy 

ogreos of occupants in oaeo of emergoncy. The width 

of gangway in directly related to the number of peroono 

uoing it or amount of seating area it has to servo. 

Indian Jtandardo Inotitution suggeste the following 

minimum roquiromente for gangwayo from both, fire 

cafoty and circulation point of trier.(2) 

(1) Clear aisles not loos than. 1.2m in width 

obould be formed at right angle° to the lino of °eat-

ing in ouch number and manner that no Beat shall be 

more than 3.8 m away from an aide, measured in the 

line of oeotin Under the conditions where all these 

aisles do not dtreotly meet the ozit doors, cross aisles 

should bo provided parallel to the line of seating 

so es to provide direct access to the emit, provided 

that not more one crose aisle for ovary 10 rove 

should be required. Tho width of orooe nicks obeli 

be 1m minimum, 

(ii) Where p000lble, grodiento or inclined planes 

shall be ueod instead of otepo but no gradient or 



inolinod piano should be steeper than 1 in 10. 

(iii) If the steps have to be inoortod in a 

gangway or paopage, there ohould be not lose than 

throe steps at any one place. The troado should not 

be loco than 30 omo. and risers not lees .than 15 om. 

(iv) All gangways and troado of stops ohould be 

maintainod with nonslippory surfadeo and should be 

kept well illuminated. 

(v) Draegots mattinga and floor covering 

if provided in gangways should be securely fee enod 

to the floor. 

(vi) Exits and thegangways and passacos leading 

to wait should be kept clear of any obstruction. 

9.2.1.2 Ex 

Exits are to be provided to ensure safe meow. 

tion or 000apo of ocoupanto in case of fire or other 

omorgenoy. The oitle and the number dopends upon 

the numbor of the oceupanto. it has been proved by 

oxporimontation that 45 portions require 53 on. unit 

width of exit to pass in one minuto and the audience 

must be able to leave the auditorium in 2 minutes; 

however the minimum number of exits to be provided 
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under statutory rogu1ationo is as follow 

Number of porsons 	Number of exits 

1 to 60 

61 to 600 
	

2 

601 to 1000 
	

3 

1001 to 1400 
	

4 

1401 to 1700 
	

5 

The location of exit n relation o coating area and 

genstraye is oquall important. The maximum distance° 

from seat to exit should be as follows*(3) 

ructure 
	

Maximum distance 
in motres  

Wholly fire rests 
tont 

30 minutes tiro 
resistanco 

Loosthan 30 minutes 
fire roeistance. 

30 m. 

20 m. 

15 m* 

Faulty exit design, obstructions in the path 

ways to exits, inadequate exit size and lack of any 
• 

indication for finding the exit are the factors 

751;7417977 A e„ A otr C Han ocl 	Lone on 
The Arohitectural .Frogs ltd page 1o.12 
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which may lead to confusion and panto in emergeney 

and many lives which could otherwise be saved, may 

be lost in a stampede. In order to minimise such 

personal hazard, exits obould be conformed to the 

following requirements ae prescribed by Indian 

Standards Institution. (2) 

(L) All buildingo and particularly buildings 

having more than one story height should be with 

liberally designed cafe fire-resistant exit or 

escapes., 

(ii) The exits should be se placed that they 

arc always immediately accessible and eaoh is capable 

of taking all the persons on the floor' i as alternative 

escape routes may be rendered unusable and/or unsafe 

duo to fire. 

(iii) There should be one exit from every tier, 

floor or Gallery for every 250 persons accomTodated 

or part thereof, provided that from every upper 

floor or gallery, there shall not be leap than two 

exits. 

(iv) Recap° route should be well ventilated,  

as person using the ()soaps° are likely to be overcome 

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

(v) Where fire reeisting door are employed ae 

'cat-offs' or fire breaks, they shall be maintained 
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in good working order, free from any obstruction 

so that, they may bo readily opened to allow quick 

camp° of any Demon or persons, trapped in that 

000tion of the building, and also,whon neoeseary, 

prompt roaeut work can be expeditiouoly carried 

out. 

(vi) Every exit should provide a oloar oponing 

space of not less than 1.5m in width. All exit doors 

through which the public ham to pass, should bo 

available for exit during the wholo tirto t►e public 

are in the building and during such time the door 

should not be locked or bolted but kept closed 

provided an attendant is placed in charge of each 

such door, whose duty shall be tO throb open the door 

in case of emorgenoy. 

(vii) All exits should, be clearly ndieated 

by word triiI7' in block lottors 175 mm. high and 

shall be so displayed as to be clearly visible in the 

light as well as in the dark. 

(viii) tio door which is required as exit oh ld 

be loss than 1.5 m in clear width and not less than 2.1 

a in clear height. The clear width should be measured 

betwoen the frame of a door. 

(ix) All exits should open outwards and shall 

flush with outside of the walla or should bo fitted, 
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so that uhon openythoy do not obstruct any gonewayp 

paosago, corridor, stairways or landing. 

9.2.2 Ratorials and Conotruc ti  

Tho elimination of use of combustible materials 

in the auditorium construction minimioes the spread 

of fire. o the selection of materials for acous-

tical treatment to wallop ceiling and floor should 

be such that it will ensure the fire safety, satisfy 

the acoustical requirements and, give appearance for 

the desired interior design scheme. , 

False ceiling, either for sound affect° or 

air conditioning or other similar purpose, should 

be so oenotructod as to prevent either total or 

early collapos in the event of fire, so that the 

persona undornoath aro not fatally trapped before 

they have tine to roach the exits. To provide easy 

access for fire fighting apparatus, cat walk of 

outnbio materials should be provided. 

Floors are required to withetand the effects 

of fire for tho full period stated for the parti-

cular grading and their design and construction 

should be of such a standard that shall obviate 

any replacement partial or o berwico. 
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Construction for acoustical troatmont and 

interior design purposes should be ouch that it 

will prevent the early collapse at the time of 

fire so that persons pacoing along walla will not 

get injured. 

9.2.3 Equipments 

In this respect Indian Standards Institut ono  

has worked out the precautionary measures and 

requirements for fire fighting equipments in the 

cinema building. They are as follows(2) 

(i) First aid fire fighting equipments should 

be provided according to I)42217 .4.963., and shoald 

be inspected periodically by appropriate authority. 

(ii) They should be distributed over the building 

in such a manner so as to readily available in case 

of fire in any part of the building and should bo 

maintained in proper working order as specified 

in 1,312190-1962" 

(iii) The premises of cinema should be so arranged 

an to be in communication with the nearest fire 

station by means of a telephone. 

Recommendations tor' providing rirst.aii fire hght. 
ing arrangement in public buildings. 

" Code of Practice for selection, installations and 
maintenance of portable first aid fire appliances. 
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(iv) One soda acid/gee propollod water typo 

fire extinguisher of a pattern approved by compotont 

authority and supply of not loos than 25 litres of 

vator per 10 agsm.of floor area should be stored 

inside auditorium in the following manner. 

Ono third of supply or 250 lltroo whichever 

is greater stored in bucket° conforming to 1:312546-

1963'' of 10 litre capacity each and the balance 

stored in tanks or cistorna or buekoto of any 

capacity so arranged as to be easily accoesiblo to 

the eatiofaotion of competent authority. Buokote 

ehouldlhave round bottom and handles. They shall be 

painted rod with the word 'FM', printed on them in 

large block letters in local vornacular. 

(v) One gallon size CTC or CO2  extinguisher 

for the olectrical risk on the °tato, and one soda 

acid fire extinguisher for stager draporioo etc. 

ohould be provided. 

(vi) AU the extinguishers and buckets in the 

auditorium shall be located in a manner so as 

not to obotruot the passage or atelee to roduce their 

width in'any way. 

°2peeificotion or galvanised mild steel firo buckote. 
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PART III 

0HAPTBR.10 

PINDIGGS OP :wavily OP CITE 3A THEATERS 

10.0 General 

The broad outline° of variouo factor° of 

planning the cinema have boon dealt already. Amenot 

them, technical factors which includes the functional 

re: uirement° of the cinema auditorium have aloe been 

diocuesed in th6 earlier chaptern. To formulate the 

standard° for physical planning factors for facilitat. 

,ina the planning of cinema auditorium no a whole*  

the boots of basic study and the practice in vogue 

have been eons:Adored logical. Basic study provide° 

a definite framework for otandarde and it is to be 

perfected by compromieing it with the practice. Survey 

is an efficient device to find out the prevailing 

conditions of cinema.theatres. Therefore a survey was 

conducted by the author with an objootivo to arrive 

at the recommendation° of the planning otandard. Dalt 

has ch000n for the simple reason that it has old ao 

well ae latest (Ammo theatres with varying capacity 

which is aosumed.ao a pivotal point of the study. 

Another survey woo conducted to investigate the 

optimum capacity of theatre on economic return baoio. 

The proforma of both ourvoys are given in Appendix $B6.. 
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Dolhi in having theatres with the capacity 

ranging from 300 to 1100 mate. Theatrentith oapacity 

of more than 800 cleats are recently conotruoted and 

uith capacity leeo than 800 Boats, are mostly old and 

were constructod beforo 1950. The theatres taken 

for purvey otudy, are ao follows. 

Name of Cinema 	Capacity 

1. Excelsior 	500 (old) 

2. Radhu 	 600 (old) 

3 Novelty 	7C0 (old) 	Renovated 

4. i.;udarshan 	800 (old) 	Renovated 

5. Placa 	 875 (old) 	Renovated 

6. 3apna 	1000 (new) 

7. Viabal 	1000 (nosy) 

8. Jhie].e 	1000 (new) 

9. Amba 	 1020 (new) 

10. Chanakya 	1085 (now) 

This survey was dono - to investigsto the 

prevailing conditions of the planning factors by 

studying the functional roquirementa of the oinoma 

auditorium. The findings of the survey are given 

in Table No.3. (Plato No.37) and the general 

observations and masoning are ac follows* 
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10.1 audy of Comfort° in Thoatroo. 

10.1.1 Auditory Comfort. 

Hopocially, not/ theatres are oarofully deoignod 

from acoustical point of vim, and the equipments 

installed, are efficient whoroao old thoatres lack 

in this respect, but not of than aro improved by 
..o 

acoustical trootmonts Therefore there is considerable 

amount of difference in the auditory performance 

of old and new thoatreu. Rovevor, in general, almost 

all theatre° offerr desirable sound distribution, 

optimum reverberation tine and echofroe seating 

areas. 

10, 4.1 2 Napo . 

Mout of the theatres are rtotangular in chaps. 

Rarely fanshupe is employed, laspito of the fact 

that it is good from seoing, hearing and arohi. 

tectural point of viers. Rectancular shape of cud ,. 

toriuns bac the reflecting panolo at ado rano 

'upto the front half of the auditorium for the 

uniform diotribution of the ocund at roar seats. 

10.1.1,2 Volume 

It to found varying with the capacity from 200 

to 300 o.ft./poraon (see table), vilich is much mono 
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above the'doeirablo rango to maintain the optimum 

reverberation time. Thin is mainly due to the 

visual and architectural problem° such as unobe-

truotod projection of picture, oightlino to each 

opootator and proportion of hall. This increased 

volume of auditorium reoulted in elaborate aoouetical 

surface troatmont. 

10.1.1.3 :;urfaoe Treatment 

The location of reflecting eurfnces 	found 

to be influenced by the form of the hall whereas 

the location and the amount of aboorbing eurfaoeo 

is found influenced by volume and position of the 

°peckers. The common witeriale uuod for sound 

absorbing are straw board, jute board, glade wool, 

rook wool etc. They are designed with due oonsidor 

ation of interior design, but some of the recently 

built theatroo are richly treated merely for aosthet .can  
in addition to the functional (acouotical) require-

ments. 

1 .1.2 Visual Comfort 

The vioual conditions 

(i picture acuity, (iii) 

(iv) argyle of vioving. Bew 

beet visual performanoo wh  

etudiod are U) eightline, 

picture diotortion, 

theatroe offer the 

roan old theatre° are 
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doficiating no they do not fulfil some of t o 

visual oonditions. 

L0.1.2.1 :lope 

It io found that recently constructed theat 

have been planned with proper attention to the 

sight line condition. Moot of them are having 

reveres floor slope which has been proved euacesofu1 

in providing unobotruatod view of the projocted 

pictures. Desirable amount of departure from hori 

zontal have been achieved by etaggerod seating 

arrangement (See Table)*  which reduced the balcony 

plop°, thereby decreasing the projection angle due to 

comparatively lower position of projection booth. 

This helped in gettinc the minimum distortion 

in projected picture. Uome of the old theatre() are 

having slope without staggered seating arrangement 

which ()rented uncomfortable floor elope to got the 

clear sight line. This has been found workable to 

some extent, because, an there is no balcony due to 

less oapacity, the question of picture distortion 

due to large projection angle, doom not arises 

noreover, nom theatres are having desirable upward 

slope without etaggored arrangement but they do not 

provide clear sight line due to thci obstruction of 
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tho spectator seated in front row. Vith the result 

the spectator has to move to his right or left to 

Deo the clear picture through the distance between 

the heads of two epoctatora seated in the front 

rows 

10.1.2.2 Seati Area 

Almost all theatreu fulfil the remaining visual 

conditions i.e. picture acuity, picture distortion and 

viewing angles. Destine area is to be domaroated by 

fixing the maximum and minimum viewing distances 

between the screen and the patron, and the width 

of the seating area. These distances can be express-

ed in term° of the width of the screen and are 

mentioned in the table under reference of seating 

area. There are set-up standards achieved by equip- 

ment menufacturere, for deciding the seating area. 

It is found that they are regarded for visual comfort 

in theatres under study. 

10.1.,. Physical Contort 

It includes, (1) environmental comfort, 

(ii.. seating comfort, which have been achieved by 

air oonditioning and push back seate respectively, 

in the modern theatres, whereas, in old theatres it 
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io maintained by simple mechanical ventilation or 

cooling oystem and fixed typo of peat° rorpectively. 

10.1.3.1 Bnvironmental Comfort 

Conatruction technique* and the volume are the 

only physical planning factors which could influonce 

the environmental conditions. .;urvey showo that the 

construction tochniquds vary from place to place to 

meet their individual problems of thermal insulation. 

and the volume io found offering 1.75 to 2.5 air 

changes/hour which are not within the limits (3 to 

4 air changes/hour) recommended by cinematograph 

rule6 and AMU GUIDE.")  

10.1.3.2 Seating Comfort 

Rout design and ito layout are the effeeti.ng 

factors in the seating comfort. There aro numerous 

desitne ui h different dimenoiono, type (push-back 

and fixed) and materials. The type and the material 

for the seat conatruotion differed according to 

client's requirements and the designer's choice. 

Dimenolono have been found varying#  loading to 

discomfort in old theatres. Aa we do not have any 
1. 'Physical Environment', ASHRAB Guido and data book-

1962. Now York: American octety of Heating , 
RofrigeratinE and Air Conditioning Enginners, Inc.) 
page 110.445. 
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standard for seat dimensiono, manufaoturors aro 

producing seat of different sizes according to the 

requirements of their clients. 

Joel layout with otraight rows straight in 

middle and scanted at sides rove, and circular 

rows have been found with spacing from 32" to. 38 

back to back. 

The abov0 mentioned seat dimonuione and their 

spacing required the net floor area from 4 to 5 eq.ft./ 

person end the circulation area from 2.1 to 3.9 
;nat./per:ton, The ratio  of net uoating area to 

circulation area found ranging from 110.5 to 10.75. 

New theatres offer the groan area of 7 to 6 Nat 

whereas old one varies from 6.0 oq.ft. to 7 seat. 

10.2 Safety 

It includes (i) structural eafety, and 

(ii) fire safety. L$tructural oafoty be beyond the 

scope of the survey study. Rovover, for fire safety 

the following measures have been investigated:- 

1) planning. 

ii) elimination of use of combustible materials*, 

iii) equipment for fire fighting. 

Survey investigation ahows that the materials 
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are employed according to the designer's choice 

to moot the requiremonts of interior design and 

acoustics of the hall. and the equipments for 

fire fighting aro installed according to tho 

requirements of the local authority, But the 

planning uhich includes exit° and gangways vary with 

the =vat) of tho auditoria. 

10.24 Exite 

Exit opening from 7'0' to 7'27' have been 

provided in most of the theatres, The number and 

size of the exits varies with the capacity. Clear 

exit opening for per 100 persons is found varying 

from 4.5 ft. to 6.25 ft. (running) for per 100 persons 

with the capacity 300 to 1100 posts. Other requirements 

of exits to enure the fire safety which are suggested 

by cinematocraph regulations, have been allowed 

strictly by almoot all theatres. 

10.2.2 Gangway° 

The width of gangways is found varying from 

6° to 61-0. The longitudinal gangways are 

located after 7 to 15 seats whereao cross gangwayo 

are located aft r 6 to 10 rows of °oats. 
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10.3 Capacity 

Optimisation of Capacity 

For the evolution of the optimum capacity, 

author has conduotod the survey of cinema theatres 

of varying capacity as a case study of Dolhie 

General observations show that than) is a acute, 

shortage of cinema facility needed for a metropolis 

like Delhi, In Delhi, at present, there are 48 

theatres which offers the total capacity of 1519 

soate and tho total population of Delhi is 4044338 

acoording,to 1971 census report. The ratio of 

seat to population comes to 11115 whereas UNiSC0 

has suggested this ratio as 1:50 , on the basis 

of social survey oonduotod in various countries (2). 

Taking this ratio as an international standards, 

Delhi roquiros 45696 additional seats to satisfy 

the prosent need. It mane that there is a shortage 

of 43 theatres of 1000 seats capacity. 

It is very easy to calculate the shortage of 

mute, but allocation of this shortage requires 

considerations of technical and economical 

bindings. Technically small thoatres are more 

perfeot for exhibiting the films and theatres with 

sea 	c city over 1250 seats is not advisible 
2. Zhao  'Atmac 70', (Calcutta: Calcutta Publioation 

Co.), page Nos60 
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from visual as well as auditory conditions point 

of vim. Economically, capacity should be such that 

it rill offer the maximum returns out of the 

owner's investment. Capacitieo of 500 and loco, are 

uneconomical ac their initial and operating cooto 

are higher ac compared to roturac. Cinema having 

capacity more than 1000 seats are more Costly to 

erect as they require additional subsidiary roquiro-

manta such :IS provision of elaborato mechan ea 

equipments, additional toilet facility, exits to 

allow free'pasoages for the patrons to leave the house, 

excessive circulation area, and car parking which 

requires ample apace eta. It ultimately results in 

larger investment and running costs, and comparatively 

lesser profit. Therefore, there is a need of optimie 

ation of capacity and the criteria for that should 

be the returns from cinema which depend upon the 

following factors:- 

1..Uituation of cinema, 

2. Proximity of other cinema, 

3. Tranoportation facilities, 

4. Density of catchment area, 

5. Um:Jo-economic pattern of catchment area, 

6. Good design layout of interior, 

7. Type of machinery and equipmento used, 
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8. Type of proientation, 

9. Amenities like push back seat°, oar parking etc. 

10. Quality of film shown, 

11. Ranagement techniques, 

12. Capacity. 

It to very difficult to workout the optimum 

capacity of theatre as there are a number of 

variables. Jo, for simplification, the author has 

assumed all variablen, except capacity, constant 

and the variation in the income with respect to 

capacity has been surveyed The results are given 

as follato. 

Defence 300 20 
Lana 400 75 
Ezoelsior 500.  150 
Radhu 600 250 
Novelty 700 325 
Sudarshan 800 375 
Plaza 875 495 
sapna 1000 375 
ltmba 1020 370 
ChanaXya 1085 355 



137 
PART V 

CHAPTER 00.11 

EVOLUTION OP PLUMING NADDARDS 

11.0 OineraI 

Standardisation of planning fa ors hao a 

dominant role in the design proaeoa which ultimately 

loads to saving in resouroes, tine and energy, and 

simplifies the design proceoc. Keeping in view the 

importance of standards, it is eseontial that the 

etandardo should be formulated on correct and logical 

basis. The study of the past practice and theoretical 

knowledge provides roaconable basis for evolution 

of standards for a particular purpose. Standards 

based on ouch a eyotom will help the architect to 

use them for their individual problems without 

' depending on foreign otandarda. Thin need has boon 

felt by Indian :Jtandardo Inotitution, which took 

initiative and formulated BYELAWS FOR COUSTRUCTION 

OF CINEMA 'Immo 	4878). However, these 

bye-laws did not adequately conoidor the planning 

factors dealt in this study. Based on the basic 

study and the conclusions of survey of ten cinema 
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theatres of Delhi, the otandardo for the fondling 

planning factors have boon evolved. 

11.1 Volume 

To decide the volume of the auditorium, tho 

following considerations have been taken into account. 

54 Architectural, 

ii) Physiological, and 

iii) Aoau tidal. 

Volume can be controlled by the height of the 

auditorium. Architecturally, the height -width ratio 

.ohould bo within 1:1.5 to 112 for bettor proportion 

which should also facilitate the propction of tho 

picture and sight line to each patron.(1) Those to 

factors should bo taken into account before deciding 

the height of the hall. Houevor, it should not be 

loss than 20 ft.(2)  

Physiologically, man needs air of 7.5 oat. 

por m,nuto for his respiration in sitting pooition 

and 3 to 4 air changes/hour duo to vitiation of air 
(3) 

by body odours and sweating . These conditions demand 

112 oat. to 150 cat. volume/poroon (graph flo.8 on 

Plate No08). 

1. Callondor 'Time Saver Jtandnnderdot. 

2. ICI 4878- 'Drams for Construction of Cinema 
Buildino*. 

3. A' RAE GUIDE-1962. 
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133 
Acoustically, it obould rango from 140 o. ft. 

to 175 o.ft./poroon ao per ID: 2516(4). It to, 

therefore, concluded that 140 cat. to 150 cat. Lc 

tho optimum range of voluno which compromicec, 

both, acouotical and physiological roquiromonto. 

11.2 3lopo 

The contours of cinema auditorium floor should 

provido clear oightlino to °cob patron and the 

departure of floor from the horizontal should be 

minimum as far as poocible. from oconomy in conotruo-

tion point of vint. The charactoristica of elope 

dopends upon the height of the bottom edge of 

screen from datum line and the depth of the seating 

area. From basic study and survey, it hao boon 

pointed out that lower ooroon hoight from datum 

lino, offoro looser departure from horizontal in 

front coating area, than in roar coating area; 

whereas highor (=eon height from datum line, 

offoro mord departure from horizontal in front coat 

ing area, than in rear seating aren.t5o, to find out 

tho amount of variation in departure from horizontal, 

with roopoot to height of  the screen from datum 

line, author has proparod a graph, which also providers 

4. 1J32516- 'Code of Practice for acoustical Dooign 
of Auditorium and Conforonoo Halls'. 
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randy rookonor for floor olopo docign (Graph 110*9 

in Plato ao.39). From tbio analytical otudy of 

variouo ourvoc of floor olopea, optimum soroon 

height° with roopoot to coating doptho haw boon 

inveotigatod and plotted in Graph No.10 (Plato Xo.40). 

It givos optimum Doreen height which will offer 

optimum departure from horizontal and clear oightlino 

to each patron in tho auditorium* 

11.3 Seat 

Tho otandarde for coat dimenoiono have boon 

uorkod out after otudying the anthropomotric and 

phyciological study of comfortable coating with the 

prevailing condftionc. Thoy are montionod under 

the following heads. (also in Pigego.11.1). 

it) coat Height from the Moor 

16" Goat height from floor should bo adopted 

no it compromioeo the rango for comfortable coating 

(Pig No.8.10) and prevailing praotioo* 

(ii) perpth of Boat 

It should be 18". Though, it dodo not fall in 

the comfort zone (Pig.3o.841) it will not Groat() 

poocibility of rooting thighs on cleat at alternativo 

positiono, thoreby will docreave tirodnosc duo to 

comprosoion of thigh muooloo, becalm() it is oboorvod 



500E. E.L.E.V,4710 TONT ELG:NAT !ON 

17" 

DINIE.1\1514NS OF 
SEAT,  

FIG.N0,11.1 

18" 

- 	 2 1 " 

Pm A 	of 
IRECOMM0N-10E-0 
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14i  

that pooplo loavo a gap of li" to 2" betweon buttock 

and baok root. 

(iii) Tho Slope of the Seat 

5o to  8o to the horizontal io tho comfort rango 

for peat clop°. (Pi 0.8.12)5. 50  is found mom 

optimum to roast the tendency of eliding forward. 

liv) Anglo of Uoat to Book Root 

Phyoiological utudy ouggooto tho maximum and 

minimum valuos of trunk—thigh angloahoy are 135°  

and 105o respectively(5). 1200 io tho avorage va3.uo 

for the balanee rolanationaut from tho visual comfort 

point of viow, the axis of trunk ohould be parallel 

to the °croon, which is always at 90°  to the hori-

zontal Therofore to compromiao the phyoical and 

visual comfort, the moan of thooc valuoo io take 

It worked out 105°.  

(v) Back height 

The mean value of maximum and minimum °boulder 

moaeuroment, with 1" additional to cotpromice provailing 

conditions, ooze. to 21*/  It aupporto the optimum 

part of the back whichts.t'es caro of the °pima column. 

Bullivant, Darwin, " The Deoign of Comfortable 
Chairo," Architectural Deoign Boo, 1951 
and Aug. 1954. 
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(vi) Seat Vidth 

Earimum human dimension le accepted, keeping 

20  allowable oloarance for clothes and eriuelling 

of face in all direction. It measures Ur in width. 

(vii) Arm Uidth 

It necoositates eimilar conoidoration as 

seat width.Henee 204  which io the masimum dimencion 

of arm width with I!' clearance for movement of 

arm° should be provided. 

(viii) Arm Keight from Seat 

io the average value which will provide 

the 'comfort to maximum patrons. 

The above evolved standard dimeneione for sent,  

are for bare °eat. For additional comfort, it should 

be upholstered with spongy upholotry materia3, which 

necessitates the modifications in standard dimensions. 

The designer hill have to derive laic on dimensions 

which will retain the otandard dir onotono after 

application of upholotry materials. This modification 

in the standard dimensions, depends' upon the phyoical 

proportion of material') ueed for upholstry. 'leftover, 

there cannot be otandardisation in material° to 

reserve the freedom of designer in oelection of 

material°, but he should be coneciaue enough to 
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achieve the otandard dimenaiono after upholstring the 

000t. 

11.4 Area 

Theoretically, actual coating area &vomits 

upon the ovor3ll dimonoiono (FlQ.ito•l1..2) of comfort 

able coat and intervening space between the rowo 

of coat to facilitate tho paosing of patron with 

minimum body contact (Fig•No.11.3). Taking overall 

coat dimonsions from standards mentioned above and 

1'-3" intorvening space according to IS:4878(2) 

the space dimonsiono for a parson, moaoureo V.Onx 

1'-6" which comes to 4.5 cq.ft. It also ooinaideo 

the avorago value° in the prevailing conditions 

and the range suggested by Ia. in I;Js2516(4). 

The circulation area has boon calculated from 

the ratio of creating area to circulation area. 

Durvoy results chow that the ratio of 1:045 10 

optimum, which Givos the circulation area 2.5 eclat,/ 

person. Therefore, the gross area which i elude° 

the actual coating area and circulation area, 

worked out 7 aq. ft.ipercon. 

1 5 Elite 

For working out the number and eizec of the 

exits, a graph has boon prepared by the author, 
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which taken care of the requiremonte of fire 

enfoty and physical roquiroment such an additional 

exits which are required for the ogress of patrons 

after the and of the performance (Graph 10.11 

on Plato No.43.) Bocaueo 401: to 601'. of the 

total exit have to be clocod at the and of the 

previous porformance. 

11.6 Gs aye 

The width of gangway should vary with number 

of the poroone uoin8 it or the soating aroa it has 

to servo. In other wordy there ohould be eomo 

relationship between the width of gangway and the 

length of coating aroa, it hoe to wary°. Thin relat-

ion harp been ozpreoeed by the author in table 

No.4 and 5 (Plato No.44). from which the width of 

the longitudinal and oroao gangway can by calculated 

by adding the total increase/row or sent to tho min-

imum wIdth of the gangways. Ninimum with 4°-0" for 

longitudinal gangways and P-3° for orosa gangways 

have boon saggostod byr XS/ in /3: 4878(2) 

11.7 Capacity 

The economic returns have boon asoumed as a 

criterion for dociding the optimum capacity and 
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graph has been plotted to investigate the character—

Latin of variations in income or returns of cinemas 

with varying capacity from 300 to 1085 seats (Graph 

No.12 on Plate No.45). The figures are obtained in 

survey. From the curve, it is concluded that the 

theatres with the capacity between 850 to 95C seats 

can be assumed as an optimum capacity for Delhi 

city. 



MILKER .12 

RECONNTINDATION3 AND COMMA= 

12.0 General 

Conoidering the progrees made by the audio 

'visual facility, its patronisation by various 

societies and potentials, it has in future with 

reopeot to its values in recreation, education, 

buoinees and mass communication, this otudy hat) been 

carried out by the author. Hapecially the recreational 

value of audio-visual facility has boon increased 

remarhably. tiith the moults, the number of new 

cinema theatreo are rapidly coming up( in pr000nt 

stage of development. They are based on few cinemato-

graphy .byo-lawn formulated eines long. As alre3dy 

mentioned that recent efforts to bring them to date 

have been made, but it io felt that oeme of the vital 

areas still have not been conoiderod and this 

otudy femme ouch areae for coneidoration. At the 

same time, in some areao, attempts are made to 

cuEgoot new standards. Table 1 o.6, (Plato No.46) ohms 

the work done on planning otandardo for cinema 

14 
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auditorium by the author. purr tho doliboration 

of 'We work, coneidoration of baoio otudy, oinomato-, 

graph regulationo laid by the old inotitutionot  

enioting otandardo no formulatod by ISI and the 

otandardo in vogue have boon taken into a000unt. 

Keeping in view the functional requirement° i.e. 

comfort and safety, tho following recommendation 

for planning featoro have boon Endo, and the ?aria. 

tiono in tho planning faotore with roupoat to 

certain capacittee have been ehoun in Table No.7 

(Plato Po.47). 

12.1 Recommendationo 

12.1.1 For Auditory Comfort 

12.1.1.1 amp/3- 

The rootansular shape, of hall with length-

width ratio 1:0.6 and wodgo (fan) ohapo of hall with 

longth with ratio° 120.6. and 1:0A1 ohould bo adopted 

for oinema presentation (Fig.No.12.1 and 12.2). 

Wedgo ehapo ehould bo proforod co it offer° good 

auditory so well so visual condition°. 

12.1.1.2 Volum° 

The volumo of auditorium should be within 

tho rano of 140 oats to 15( oataporoons It 
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patiotiee both, acouetioal ao yell as phyniolocical 

requiremonte. Graph ilos8 ( Plato No.38) offoro 

tho ready reokoner for volume uith roupoot to 

capucity. The height of the auditorium ohould be 

such that it uill cattail tho architectural problem° 

ouch se oightline, unobstractod projection and 

proportion of hall oto. However, it ohould not be 

loos than 20 ft. 

12.1.1 4urface Treatment 

There cannot be any stondardioation regarding 

the ourfcco troatment, as the acoustical and interior 

doeign roquirement° differ from one situation to 

another. Howevor, the °election of material should be 

in accordance with the fire safety. 

12.1.2 ?or Viemal Co'ort  
12 1 2.1 Slope 

The graphs have been evolved by the author, 

which gives ready reckoner for departure of floor 

from horizontal and optimum height° of the screen 

from datum lino with respect to costing doptho 

(Plato No.39 and 40). Houever, far certain aspecitiae, 

optimum elope data bac been given in Pablo 7oa, 
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12.1.2.2 Nati iig Area 

For dociding tho Boating area, the following 

limits which tako care of tho cinematograph rube 

and tho condition imp000d by the oinoma equipment 

manufacturers, should be adopted.  

For 35 mm pr000ntation, the maximum viowing 

dietanoo should not be more 2t/ of the coroon and the 

minimum diotence should not be loos than 1t1 of the 

eoroen. The width of tho coating area Mould not 

be more than 3W for rectangular ohapo and 5.2511 

(major width) for width wedge ohape (Fig No 12.4). 

For 70 mm pray entation, the maximum viowing 

distance should not be more than 2W and minimum 

viewing diotanco should not be loos than 0.511 

of the screen. The width of the coating area should 

not be more than 1.15V for rectangular ohape and 

1.5 U (major width) for wedge ohapo (Fig.No.12.3) 

12.1.3 For Phya ical Comfort 

12.1.3.1 Construotion Tochniquee for 
Thermal Insulation 

Thermal inoulation problem° differ from 

Bi uation to situation. Therefore, otandardo regard 

ing to this rospect cannot be 'called for. Howevor, 

they should be oolvod through cavity wall construction, 
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external and internal curfew° treatcont, Moo 

ceiling etc. 

12.1.3.2 Boat Design 

Tho otondards for peat dimon iono arrived at, 

ore act follow (Pi *Neill 1 on Plato No.41) 

(i) ::oat height from floor 

(ii) Depth of the coat 

(iii) The elope of the cleat 

(iv) Anglo of seat to back rest 

(v) The back height 

(vi) Seat width 

(vii) Arm width 

(viii) Arm height from seat 

406 16" 

• 18" 

• 5°  

The mat design should be ouch that 	 will 

retain the above recommended dimensions 

upholstering the (mat 

12.1.3.3 Seat Layout Design 

The peat 'spacing of 36" bock to back, is 

considered optimum which provides an adequate 

intervening space (19-3" ) between revs, and the 

cleats obould be arranged otaggered in curved rove 

vhich offers physical as veil as visual comforts 



12.1.3.4 Area 

• The grow area whioh includoo the actual 

coating area and oirculation area ohould bo 1 sq.ft./ 

poroon. 

12 1 4 Por Piro Way 

12.1.4.1 Baits 

The size and the number of the mite should be 

worked out from the graph developed by tho author 

and their locations in relation to coating area and 

gangways ahould be in acoordanoe with the byelaw° 

prepared by 181 (Graph No.11 on Plato No.43). However, 

the minimum olear opening of writ obould not be lees 

than 44-0". 

12.1.4.2 Gangways 

The widths of gangways ohould bo calculated 

from the Table nod and 5 (Plato Ho.44) developed 

by author and their location in the seating areas 

ehould be in accordance with the byelaw° prepared by 

121. Minimum width of 44-0" for longitudinal gangway° 

and 34-3" for cross gangways obould be takon. 

12.1.5 Po Optimum Caveat, 

Tho capacity of the theatres p °paced in future, 

should be within the range of 850 to 550 peat°, 
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u ich will offer tho maximum economic roturne ou 

of the entorpronuorte invootnont. 

12 2 Conolueione 

In the light of the study procontod in this 

diosertation, tho recommondations arrived at, for 

the standards for physical planning to achiovo 

auditory, visual and physical comfort°, and fire 

oafoty, deserve implimentatione in the cinomsto-

graphy ruloo, 181 Standards and tort or roferonco 

book° on design standards. If this is done, a groat 

otrido foruard is posolble in quit* and efficient 

planning of the cinema theatres uhloh provides 

recreation to bomo and education to others., onpands 

buoinoss, inform° people about happening° in the 

world and also carves an a social entity. 
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Results on the 	Percentage 
basis of 302 	of cinema 

goers. 

PercentairW7--  
whole sampled 

APPSNDIX ..A 

Findings of eurvoy of 2000 peroono repreeenting 

2000 *milieu'  selected at random from Nainital. 

Neorut and Delhi to analyoo the compoeition of 

cinema audience and their proportion. 

FREQUENCY OF =RA OQING 

Tell() I. aralgitgAtjaa 

t!omon 

Nen 

49Y• 
51Y. 

38% 

62% 

Table II. thaualtazzE0 

Results on the 
baste of age 
group 

Percentage  
hole o lee 

12to17 yra.  107. 77. 
18 to 30 yro. 351: 25/. 
31 to 40 yro. 23 Y. 15Y. 
41 to 45 Yrs. 12./.  15 V. 
46 to 65 yrs. 19.4.  23% 
over 65 yrs. 1I 15 
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41%, 	 etri. 
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0 0 
	a 

1. Lower group 
Ra•30 to 
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2. Middle group 
Rs.151 to 
Rs. 500 p.m. 

3 Higher group 
Rs.500/ 
and tinware  

4. Unclassified. 

60'!. 

297. 

97. 

27. 

607. 

20% 

107. 

107. 

Ref. Dr. Rikhab Ja 
Ph.D. Thesis, 

Roonomie Aepe cte of Fil, Industry', 
80.22. 
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APPENDIX - "S" -X" 

PROFORMA FOR SURVEY NO I 

M.N.EBARTE 
MsAroh.II, 

Department of Architecture, 
University Of Roorkee, 
Roorkoe, U.P. 

THESIS PROJECT .  PIANnINO CRITERIA FOR AUDIO-VISUAL 
FACILITY WITH JPECIAL REF3RENCE 
TO CINEMA AUDITORIUM 

CASE STUDY AUDITORY, VISUAL AND PHYSICAL COMFORTS, 
AND :WET! ASPECTS OF CINEMA AUDITORIUM 
BETWEEN CAPACITY RANGE OF 500 to1100 
:MATS 

SAHP 
 

NO.,.•••••••• 

1. Name of Cinema  '000 ,00.0 

2. Name of interviewer  e offie Shri •,• ....... 
3 Date of Interview 

QUESTIONNAIRE 

GENERAL 

1. Name of Cinema  0011000000.410Of 00 

2. Location  0, 04141, 00,11.11,0111 

3, Grads  sI...•...4141410 

4. Capao ty (Total) 01001o01, 41441 on main floor 

on balcony  ............ 

Year o  onetruction  ................. 



1 6 
(A) For Auditory Comfort 

 
.0•0..... 

(1) Experience of auditory performance from 
different position°, 

(a) amp,. 

(i) Form of Auditorium 

(ii) Length-width ratio 

(110 Height-width ratio 

(b) Volume 

(i) Length 

(ii) Width 

(iii) Height 

audit° 

Average) 

160 **** * *0 

46410410660. 

......46, 

(c) Surface Treatment 

(1) Location of sound 
aboorption surfao e 

ii) Location of sound 
reflecting surfaces 

(iii) Naterials used for 
sound aboorption and 
reflection. 

(iv) Type of sound system 
adopted 

(v) Ho. of speakers 

(vi) Position of speakers 

(vii) Type of speakero 

041• 1696041 

0#*#to•••• 

••••••••• 

•••••••••• 

** to* * 

(B) For Visual Comfort ••••••••• 

(i) Experience of visual performance from 
different positions. 

(a) Mope 

(i) height of the 
bottom edge of 
the screen from 
datum line 4.000..••• 
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(ii) Type of Slop° 

(iii) Maximum doparturo of floor 
from horizontal in front 
and roar Boating areas 

(iv) maximum rise in to roma 
on balcony 

(b) Soating area 

(1) naximuo vioving distance 

(ii) ninimum viewing distance 

(iii) Width of the Beating area 

(iv) Horizontal and vertical anglo 
of viewing for the patron in 
front row 

(v) Distance between the ocreon 
and the projector le 

(vi) Projoction anglo 

(vii) Typo of preeentation adopted 

(viii) aireen sizo 

(ix) Type of screen 

000040 

(C) For Physical Comfort 

(i) gxperience of physical perfoz manco 
from different positions 

(C.1) For Cnvironmontal Comfort 

(a) Construction techniques for thermal 
insulation 

(i) Conatruotion technique adopted 
for thermal insulation 

(b) Volume 

(i) Air.ohanges/hour 

(ii) Typo of air conditioning oystem 
adopted 

******* 

*0 0 000 

0000000 

••••••• 
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(C-2) For Seating Comoft 

(a) meat Design 

(i) Dimensions of seat 

(ii) Materiale used for upholetring 
the seat 

(iii) Type of seat ( fixed or push back) 

(b) Layout designs 

(i) No. of seats in one row 

(ii) Back to back distance betwten 
rove 

) Physical design of seating 
arrangement (stapgered or 
back to back) 

(iv) Type of rows (straight or radial) 

(v) If radial, radius of curvature 

(vi) Number of rows on main floor 

on balcony 

and Total 

(c) Area 

(i) Actual seat seating area 

(ii) Circulation area 

(iii) Ratio of actual seating area to 
circulation area 

40 0 It fit 

• * 0 

04040 

0.0040 

• 0 	• 

• • ■• 

(D) For the safety 

(a) Exits- 

(i) Number of exits  O0000 
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(ii) dee of exits 

(iii) Location with roopeot to 
seating areas and gangway° 

(b) Oangwaya 

(1) Width of longitudinal ganpjway 	0... 

(ii) Width of croon gangway 

(iii) Number of rows served by longi.► 
tudinal gangway 	0... 

(iv) Number of sante served by cross 
gangway 
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APPENDIX 10  E-2° 

PROFORMA FOR SURVEY 110.2 

From 

M.N.Khanto, M.Areh.II, 
Department of Architecture, 
University of Roorkee, 
Roorkoe. Q.P.  

The Reneger. 
Cinema, 

Dated,  ,1972 
pe+ tod fir, 

the undersigned , a student of Master of 
Architecture, am working on 'PLANNING CRITERIA FOR 
CINEMA AUDITORIUM' as my thesis project for the degree 
of M.Arch. at Roorkee University. I need some informat-
ion about your cinema to stork out the conclusions. 
I assure you that the information supplied by you, will 
be treated as 'Confidential Matter' and will be used 
exclusively for academie purpose°. 

Your help in this connection till be the 
contribution to my project work. 

Thanking you, 

Yours faithfully 

M.N.K ANTE ) 

AIM of the enr  enquiry is to work out the ueokly income 
from one seat 



Azzagamai 
1. Name of Cinema. 

2. No. of ehowe/day. 	 On iundaye/holidaye 

3. Claesification of eoate. 

4. Rata excluding entertainment taxa°. 

5. Weekly average vaoanoies in percentage- 

6. Income from show-cesoc, slides, preview theatre 
etc./week. 

OtITGOXN9J  
1. Total staff salary/weekly/monthly. 

2. Electric energy bill/weekly/monthly. 

3. Nunicipal taxes, weekly/monthly/yearly. 

4. Kunicipal charge° for neon-signs and other 
licence feeeetcatmekly/monthly. 

Stationery/printing and miscolaneoue oxp nee° 
weskly/menthly/yearly. 

Repairs and maintenance of (a) Building, (b) tnchine 
(o) Plant equipment, (d) Furniture/yearly. 

7. Sinking funde-Jyearly, 

8. Insurance premium/weekly/monthly/yearly 

Note: If it is not possible to supply above information, 
please lot me know the net,averago weekly income 
from a ggatand capacity of the cinema. 
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