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1. THE OLD T E N A N T 

' T p H E typical American theater plan, like many 
JL other type plans in this country, has been 

dictated by the real estate speculator. I ' n t i l the last 
few years, a successful theater could yield a land
lord profits greater than any other form of real 
estate investment. The tenant, the producer of a 
play, agreed to pay 40 per cent of his gross box 
office receipts as rent and to vacate the premises 
within two weeks whenever this 40 per cent fell 
below a stipulated figure, usually $5,000 per week. 
This process of dispossessing tenants kept up until 
the theater housed a " h i t . " and a hit could average 
anywhere from S20.000 to S30.000 a week, or over, 
and run for a year or more. 

But even on the 60 per cent left by the theater 
landlord, the producer might make a fortune run
ning to half a million dollars from a New York hit 
and two or three companies on "the road'" re
producing i t throughout the I 'nited States. He 
had no commitments beyond the cost of settings, 
costumes and dress rehearsals, and a guarantee of 
two weeks' salary to his cast who rehearsed four 
weeks free. This original investment might run 
anv'where from SIO.OOO to $50,000. But wi th the 
possibility of making anything up to 1,000 per 
cent profit, i t was easy to raise money to back a 
"show" or to build a theater. Competition for 
speculative profits led to rival chains of theaters 
in every large city outside of New York Ci ty as 
well as in New York Ci ty itself. 

Theaters were accordingly overbuilt on plots 
whose cost, both in site value and taxes, was 
steadily driven higher by competition for desirable 
locations in congested centers. As in the case of 

every other t\ pe of building designed to get maxi
mum returns from inflated land values, theaters did 
so at the expense of their tenants. They represented 
a maximum of extrav agance on inessentials, facade, 
trimmings, ornament and gilt gewgaws of all sorts, 
intended to impress temporary tenants and com
pensate them for unsound planning. The total plot 
was invariably too small in the first place. The 
stage space was reduced to a minimum, too shallow-
to set scenery, shift i t or light i t without a maximum 
waste of time and labor. A minimum of lighting 
and scene shifting equipment was provided. The 
landlord was selling site value; his calculations were 
based entirely on getting the maximum number of 
seats and a minimum stage on the smallest piece of 
expensive real estate that would hold them. But 
even so. audiences were made as uncomfortable as 
possible by narrow aisles, bad sight lines and lohbs 
space so inadequate that during an intermission 
they usually found themselves on the street. 
attempts to improve theaters either architecturally 
or mechanically were met by the invariable answer 
of a landlord profiting by urban congestion: I f the 
tenants did not like i t , they could go elsewhere. 
Why should he pay for more space and unnecessary 
improvements? If the play were a failure, the audi
ences did not come; if a hit, they were glad to get 
even the bad seats. I f a producer had a hit, he could 
easily afford extra stage hands. I f he had a failure, 
his extra expenses ended in two weeks anyway. 
Why should the landlord worry? I t was a great busi
ness for anyone who knew how to play the game. 

This type of theater has collapsed with ever\ 
other form of speculative real estate based on in-



l l . i i i d 1,111(1 \-alues and high rentals. In New \Ork 
most theaters cannot earn their carrying charges. 
This deflation is not priniariK' due to the present 

depression, which has merel\- administered a coup 
de grace. The sure-lire i)opular appeal, the iDig 
moiU'\ and the eas>' moiii x h.i\c been drained oft 
i i i ld the movies. The mo\ ics have also reduced the 

potential audiences for New \ 'ork " h i t s " to a 
sophisticated minority far more difficult to please 
than formerly. The commercial theater has been 
so overbuilt that even a sudden return of pros|)erity 
and ixM.iii l l i ius could hardly fill the theati-rs al-
read\- constructed. The theater architcM t will do 
well to prejiare himself for a new client. 

I I . THE NEW CLIENT 

n["^HK demand for new tluaieis has not stopped. 
-1- 11 comes from a new source: community centers, 

u i i i \ ( T s i t i e s , colleges, schools and high schools, and 
local " a r t " theaters scattered throughout the 
country. And in increasing n u m l x T s they command 
the funds necessary to build theaters for themselves. 
This non-commercial theater is underbuilt; its needs 
are growing and its programs conliiiiic to expand 
a^ i l ic Held of the commercial theater grows more 
and more restricted. The collajjse of the road will 
increase the number of Lit t le Theaters original!)-
founded by cultured minorities disgusted with 
second-rate road companies playing stale Man
hattan successes. 

As a result of the original impetus given b\' 
Professor Baker's theater workshop at Harvard, 
courses in dramatic production are continualK" 
being added to the curriculum of colleges and uni
versities. Endowments are forthcoming for univer-
sii \ theaters: or university theaters are being made 
an integral part of current programs of universit\-
exp.insioii. College graduates, as instructors, cariA 
the im()etus to the secondar\- schools. The audi
torium of a new high school is no longer planned 
solel\- for "morning assembK" or graduation 
exercises but is expected to provide a stage where 
plays can be given. Play-giving is part of the edu
cational program of the increasing ntimber of 
the so-called "progressive" or "modern" primary 
schools. 

A theater will presently be as necessary an ad
junct lo a completeK' e(|ui|)i)e(l school or college as 
a sciiMice l,il)orator\- or a g> innasium is today. .And 
i l ie new impetus gi\'en to comnuniit>- and town 
planning by the collapse of siieculati\'e housing will 
increase the number of coniniunii\ centers, like 
W e s t c h e s t e r ("ounty's at While Plains, N . V., 
u here an entire county can gather in an auditorium 
holding an audience of threi' thousand to hear not 
only their local choruses and amateur players, but 
visiting professional companies, "grand opera," 
symphony orchestras, and recitalists". 

The requirements of these new pla\' producers 
are in every way exactl\- ilie ojiposile of the com
mercial theater's, and the architect must realize 
this clearly enough to plan for them. The com
mercial producer is a temporary tenant; these new-

producers are permanent ones. They are committi-d 
to yearly jjrograms of repertory rangin.u from the 
unit set of classic tragedy to expressionistic pla\-s 
in fifteen or i \ \ cn i \ s(-enes. Although the cost ot 
union lalior is not an item, students or amateurs 
are not free In spend ten or twelve hours a (la\- on 
scenic relieaisals nor can ten experienced stage 
hands be called in at the last minute to help run a 
-.how. Scene-shifting .apparatus, mechanicall\- com-
l)leie and eiiicient, that reduces hand labor to a 
minimun-|, complete and flexible lighting e(|uipmeiU. 
including a ^wii< hbo,ird large enough to allow for 
an exiieit use of the lighting eli'ecls that are so 
large a i)art of the technique of modern production, 
are essential. This ecjuipmeni like e\er\ thing else 
in the building should reduce obsolescence and 
ujikeep to a minimum; there will be no large box-
oflice receipts to pay for expensixe additions or 
n placements. .Scenery cannot be ordered from city 
contractors a few blocks away. Ample w()rkslio|)s 
for l)uilditig and painting settings ha\e to be in
corporated with the stage proper, also ample 
storage space for "properties," such as furnitin-e, 
to avoid the cost of hauling. 

These I heaters at the outset ma\- be Little or 
"amateur" theaters, but they will not remain so; 
if the\- contiinie, ilie\- are bound to become nioi-e 
exi)ert and to put on productions that are in-
( reasingK ambitious and elaborate. Inade(|itate 
technical e(|uii)meni certain, sooner or later, to 
hamper future growth. A completeK' equipped 
stage ina \ - l»e an immediate asset; it enaliled the 
W esic hester ("omrnunity Center to gi\-e [H-rform-
ances b\- the Metropolitan Opera during its first 
seasons which not only added to the interest of its 
program but wci-e a xaluable source of revenue as 
well. 

I L i w c M - r , these theater buildings cannot l)e 
\\holl\- specialized. The\- are the center of all a 
((immunit\ s cultural interests and must be flexible 
enough to be easilx' converted for concerts, choruses, 
mining pii'tures, public lectures, regional conven
tions, commencement exercises, traveling or loi .ii 
art exhibitions. Attendance ma>' fluctuate from a 
few hundred to a few thousand. Many of these 
theaters will tap a territory of several thousand 
square miles on a radius of an hour's or an hour and 
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a half's automobile drive, so that ihe hiii ldin^ must 
o f l c i i IK- related to parkways, landscaped ap
proaches or larsjf parkini; spaces. Box-oKice facilities 
must i)e proxided for maximum demand even 
thouj^h it is only occasional: too small an entrance 
lobby, one. instead of two. box-otilice window s. ma\-
create the worst kind of conjjestion. In jjeneral. 
ample lobby space and promenades will be an im
portant not a neiili^ibl*' feature. These theati-r> 
wil l be meetinji' places for an entire communitN'. 
social centers where conxc-rsation between the 
acts with ac(|uaintances. colleai:jues or neighbors 
w ill be part of the festi\cness of an e\enin}i in the 
theater. Arranjiements for circulation between the 
acts will be as import.uiI as seating arrani^ements 
durinsi the acts, and those in the audience w ho come 
se\eral hours b\- car will need restaurant facilities 
as well. 

Planninji these new ihcaleis is llicreliire an 
architectural problem of the first order. The stand
ardized commercial theater plan, like thi- stand
ardized city apartment plan, could be done from 
the top of an architect"s mind: both wvvv. in most 
cases, turned out b\- second-rate architectural 
hacks. Non-commercial theaters, like the new hous-
ini; de\i'lopments. re(|uire maximum architectural 
imaijination and resource. The profit-making theater 
was a boiU'ding house for temporary tenants who 
had to provide excess profits or vacate. These new 
non-commercial theaters are permanent workshops 
for tenants felt to be of enough cultural importance 
to be endowed, if necessarx. As a result, the new 
t>pes of American theater wil l , in plan and e(|uip-
ment, be much more like (ierman ci \ ic and state 
theaters of 19()()-192() than American theaters 
built din'ing the last t\\ent\- years. 

Westchester Clounry Center, White Plains, N. Y. Walker 
and Gillette, Architects. Plays, recitals, operas and various 
types ol exhibitions are given in this auditorium which 

was designed to fulrtll nian\' functions 

-—,8! 

-^91 

Cminrw of fnrr C.liirk, I 

E P T E M B E R 1 9 3 2 T H F: . V R C H I T E C T U R A L F O R U M 187 



The tlieaier ot Drocciiiiigliolni. 
Sweden, which dates back to 
1766 has a lesson fur modern 
designers in at least one resjiect: 
an adequate stage size. A refer 
ence to its plan, below, and 
Figure 12 on page 191 vvill 
explain the illusion of great 
[Xrrspective achieved with a 
long stage and the use of parallel 

scenerv "flats" 

I I I . PROGRAM A N D PLAN 

' T p H E chiof obsl.nirs cit |)rescnl i u c incvpcrifnci-
- i - and igiioi.incf on the part of l)otli the architect 

and his new clients. For the first time he learns 
that there are such thini;s as theater switchboards, 
gridirons, fly lli'ors and pin rails, cIcNator. sliding; 
and revolvinj; stajjes and cyclorainas. A theater 
commission is rarely important enough to warrant 
an architect taking; a t r ip to Europe in which he 
might study the civic and state theaters of ('.ermany. 
He is likely to look at a certain number of the more 
recent Broadwax theater plans or take a con
tractor's word for the type of scene-shifting and 
lighting e(|uipmenl nocdcd and |)ii)(lncc a ilicaici-
which in externals is a creditable piece of archi
tecture but in plan continuousK' handicaps the or-
g;anization that has to use i t . 

His clients are often more inexperiencc-d and often 
ha\e no better idea of the technical re(|uircments of 

the kind of i)roducti(ins that they are planning to 
undertake for the first time. Their funds are often 
insutlicient for an ade(|uatol\- e(.|uii)ped biiildinu: 
their programs are often so \ auiic as lo number and 
si/c of productions, actual and e\-entual audiences, 
recpnsile staff organization .and general plan of 
ojx-ration, thai it is dilUcult to plan a building to 
tit them. The architect ma\- easib' find himself in 
much the same dilemma as though he were asked 
to plan a country house for someone who said. " I 
lia\c no idea of w h.il m\- income will be; I ma>" 
ha\c a famil\- of two or ten: three servants or six
teen: I nia> or ma>' not gi\'e large dinners se\cial 
limes a week; perhaps I ' l l ha\-e week-end parties of 
half a dozen guests at a time, and perhaps not; but 
be >ure to make the house (ieorgian." The ignoraiu'e 
of amateurs is often matched by their obstinac\ . 
The\- forget that buildings are not rubber. 

The plan of the Drottninghohn 
Theater. The relative size of 
staj;e to seating space is re
markable. Much of the scenerv 
was of parallel '"flats" which 
could be pulled out from the 
sides. The large room at the 
side of the building, accessible 
to both audience and actors, 
might well be incorporated in a 
plan today to serve as the 
spacious "Green Room" of a 

communitv theater 
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Figure 1 hclow 

Figure 2 (right' 

4-0-0 Figure 3 

Bi 32 

Aci I 

Aci n 
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IV. THE PRIME ESSENTIALS 

T J E I G H T of the stage house (icidlh. height and depth). I f one of the 
major opportunities of American architecture at present is not to be 

bungled at the start, there is urgent need for a clearing house of theater 
experts in all fields which would act as a consulting and distributing 
(•enter for all the special technical information needed in theater build
ing and which could be consulted when a new theater was being planned. 

Pending this, I shall attempt to indicate a few of the essentials of 
planning, principally in regard to a workable stage, which are usually 
neglected. 

A stage is not only a space where scenery is used but a space when; 
large amounts of scenery not in use have to Ije stored out of sight even 
during the performance of a single play. Therefore a maximum of 
stacking and storage space in addition to the playing area of any stage 
is a necessity. The playing area cannot be constricted because actors, 
being human beings, have more or less standard dimensions. Scenes in 
which six or seven of them have to move about freely at one time are 
not unusual; also scenes where mobs of twenty or th i r ty have to move, 
in addition to the leading players. Too many stages are still being 
planned on the principle of a box car. Drama cannot be mol)ilized on 
that basis. Furniture is also more or less standardized in dimension; 
several roomsful may be needed in the course of a single play. Despite 
all the theorizing on the subject of abstract and stylized methfxis of 
production, realistic plays are still being written in quantity, and a 
bulk>- sideboard or even a grand piano may be essential to the action of 
a play. No abstract substitutes for tables and chairs have \et Ix-en 
discovered. 

Moreover, offstage space for circulation is also necessary. An actor 
should not be expected, during Act I , to leave a room In' a door on Stage 
Right and be able to re-enter it by a door on Stage Left two minutes 
later only by climbing over a stack of furniture waiting to be used in 
Act I I . In open-air scenes, if there is not space enough between the 
actors and a backdrop, they will throw their shadows against the sky. 
Broadway theaters have been built where just this sort of thing hap
pened, where in fact many pkiys could be performed only by keeping 
furniture or scenery in the alley. I 'nfortunately, many new theaters are 
imitating their ridiculous inadequacy. 

The maximum dimensions of scenery are determined 'by a balance of 
sightlines. The balcony looks down, but most of the orchestra looks up, 

Figure 4 
Alx)ve; 

Figure 5 
BclowO 
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Fiijure 6 

Figure S 

Fii,'ure 9 

a fact often forgotten. The curtain is rarely raised more than 12 or 15 
f t . , at most. Man\- pla\-s involve realistic intei iors, and if their walls are 
higher than 15 f t . , their proportions are not plausible. On the other 
hand, if the curtain is raised less than 12 f t . , the rear of the balcon\-
cannot see enough of the room {Figure I). In open-air scenes, a specta
tor toward the front can lodk i i j) so high that the skydrop or backdrop 
iiiii>i l)e 40 l i . high i Fi<^urr _'). But often two backdrops are ni-eded 
(Figure 3). Drop B' u.sed in .\ct 1 must l)e got out of the wa\- and out of 
the line of siL;ht so that backdrop B'-' can be seen in . \c l I I . The most 
practical way to do this is to haul B' out of sight. There must be room 
enough above the stage to do this. If there is not enough room abo\e 
the stage, the l)Ottom of drop B' will hang dow n over B- during Act I I . 

There are then onl\- two wa\-s to a\-oid this, to double ui) drop B'-
[Figure 4). called " t r ipping ," which slows up scene shilting and i> 
mechanically cumbersome, or to hang borders {Figure 5} which will 
break the line of sight and hide the bottom of backdroi) B- hanginu 
down into the scene. But these l)orders are so destructi\ e of atmospheric 
lighting and the illusion of pleiu dir. making the heavens look as 
though bed covers were hanging there lodr\-, that the entire technique 
of modern ^la^ecraft has struggled since 1870 to do awa\- with them. 

The stage-house, therefore, must be a shaft providing ample aerial 
storage s[)ace above sightlines. The j)rosceniuni oi)ening is a small slot 
at the bottom of this shaft (Figure 0). I'nless it is high enough to take 
the tallest pieces of scenery out of sis îht. it is useless. A stage with tof) 
low a stage-house is as preposterous as a ten-stoi y ol'fice l)uildini; w ith 
an elevator shaft running no higher than the third floor, or a public 
library with enormous reading rooms and stacks too small to hold even 
2,000 volumes. A stage-house to be efficient, particularly for a repertory 
theater, must be high enough and large enough to store out of sight the 
settings for a number of productions {Figure 6). 

The svstem of hanging Hats is diagrammaticallv- show n in Figure 7. 
.A drop is hoisted by three lines, preferablv' cables, which run through 
slots in a metal gridiron ( i at the top of the stage-house, and then 
descend lo the stage lloor w here thev- are tied oft" to a pin rail. A counter
weight balanc-ing the piece to be himg reduces the dead weight in 
hauling to a mininmm. 

However, only part of anv' setting can be hung and let down in place: 
namely, the i)art parallel to the footlights. Pieces set perpendicular to 
the footlights, as the side walls of a room (Figure S). cannot be expedi-
tiouslv' handled in this wav-. If thev- ;ire not to block the passage of 
other drops used in previous subsecjuent scenes, thev- would, if liung. 
have to have their lines sna|)ped off. be swung into place, and then 
sw ung back into a parallel pf)sition and hav e the lines snappc-d on l>efore 
being hoisted out of sight, a ciunbersome process that slows up scene-
shifting. 'Fhese side walls (such as .V IF 7 and .V IF i . Figure A'l are usu-
allv- carried into place bv- hand, attached {lashed) with a cord i/ti.sli line) 
running through cleats to a back wall, then unlashed {struck) and takc-n 
c)ffstage {stacked). 

Ample hanging space above the stage must therefore be supple-
luented bv- ample stacking space on the stage lloor itself, not only for 
furniture btit for parrs of stage settings, often the cuml)er.some parts 
containing niches, reveals, porticos, exterior stairwav's. etc.. and for the 
platformed parts of stage .settings, mounds, terraces, c-ic-.. which also 
are not easilv' hung, 

'Fhe stacking s|)ace rec|uired and the size of the stage Hoor are again 
determined In- the relations of storage area, playing area and sightlines. 
particularly in open-air scenes, .A spec-tator w ill look past the ends of 
anv- skvdrop set at the rear of a stage and see the brick walls of the 
theater if there is nothing to block his vision {Figure 9). The skvdrop 
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is therefore usualK curved (Figure 10). a CNclorama. But in order to 
gi\c an>- illusion of distance at the sides of the scene, tlu-^e side arms 
ha\e to l)e well back of the proscenium opening. I f the olTstage space is 
not ample, the arms of the cyclorama are so close to set pieces, such as a 
portico or trees {Figure J J), and so little space is left behind them to 
light the sky that any a-sthetic (|uality the scene might ha\e is made 
impossible l)y a house or a tree plainly touching an ex|)anse of uidighted 
canxas. If sho\i'd off almost to the side walls of the theatei", no stacking 
space is left. The only alternatixe system is to set up parallel flats at 
each side stage (Figure 12). the "wood wings" of the old theater. But 
their |)ictorial effect is .so contrar\- to the entire vision of modern art 
that except for consciously archaic re\ i\als. they cannot be used. 

The width of the proscenium oj)ening is again determined b\- the rela
tion of auditorium sightlines. To get in seats for enough spectators, the 
architect must spread them in a fan shai)e. In doing so, with loo narrow 
a proscenium opening, a large section of the auditorium at the right and 
left see only two-thirds of the stage. If he enlarges his proscenium open
ing {Figure 13) he is likely to destro\- the necessary slacking space on 
his stage (Figure N). I f he cuts dow-n the fanlike spread of his audito
rium in order to improve sightlines. he reduces his seating capacitN" 
(Figure 15). 

On the basis of some twelve years' experience with almost every 
meth(Kl of stage setting, both at the (iarrick Theater and at the Ciuild 
Theater (the former small, the latter large), I should counsel the follow 

ing proportions of stage-housi' and stage floor, width and depth, and 
!>!•( iM-eiiium openiiii;: 

W I D T H OF PROSCHNIIM : .SO .̂ 2 f t . , ample for even the largest produc
tions. .Never less than 25 f t . 

Hi : i ( iHT OF PKOSCENIL'M : This is unimportant except as it affects the 
design of the auditorium. The height of the si.ige as pl.ixt-d in is de
termined by the height to which the curtain is raised. This can rareh 
be more than \> f t . 

T O T A L W'lirri i OF .STACU- L L O O K : Minimum at least twice the pro
scenium opening allowing stacking s|)ace at each side of one-half the 
|)roscenium opening, i.e., for a 2.vfoot proscenium •> f t . offstage R 
and L . total w idth of 50 f t . For 30-foot proscenium a total of 60 f t . , L ^ 
f t . offstage each side. But this is a minimum and pro\ ides a stage too 
narrow in width for the best use. .A properly planned stage in width 
should be three times the proscenium opening, i.e., 90 f t . for a 3()-foot 
proscenium. 

I)i-;i'Tii (IF .STACK F L O O R (to the rear wall of the stage-house): 
Miniminn at least one and a half times the w idth of thi ' proscenium 
opening. 45 f t . for a 30-foot proscenium. I t is preferable to make the 
total depth of the stage tw ice the w idth of the proscenium o|)ening. i.e.. 
60 f t . depth for a proscenium width of 30 f t . 

HFKiiiT O F .STA(a:-Hor^i- w n ( ' . R I D I K O N : Never less than two and 
one-third times the width of the (iro.scenium o |H 'ning. prefer.ibK two 
and one-half times, i.e.. 75 90 f t . 

A permanent theater is a workshoj); its core an ade(|uate stage. The 
core of theater planning is the stage-house, a cube roughK' 90-100 f t . 
wide, 50-60 f t . deep. 75-90 f t . high. This is the central form about w hich 
a theater must be built, and is as much a determinant of the total de
sign as a skyscraper tower is for the setback of the skyscraper. 11 should 
provide the dominant mass of the the iter building, be boldly empha
sized rather than concealed. The attempt to dwarf the stage-house re
sults in an unworkable theater; the attempt to conceal the stage-house, 
instead of making it the dominant feature of the facade, results in the 
worst kind of architecture, i.e., a building w hose exterior does not ex-
l)re>s the essential features of its plan. The other cubes necessar\ for 

Cyclorama 

S i 

Figure 10 

CvcLorama ", 

siackinq space) 

figure 11 

Figure 12 

SlaM lines 

Figure 13 
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L Stacktnq space -1 

Figure J 4 

,\Perfect 
Sight tines 

Figure J 5 

Figure 16 

Figure 17 

Act a Act V 

I Aci or 
Act 1 Ael m 

Aci or 

Figure 18 

auditorium, v\(irkshops. dressing rooms, stor.ige sp.ice. classrooms, etc.. 
must then be related to the stage-house ;is an ori.'iini/ed architectural 
composition {/'ii^nrrs lf> and 17). 

Sliding Stages. The gridiron s\stem for " f i l i n g ' >cener\- is not b\-
any means the ultimate one. I t literally grew up during the eighteenth 
and nineieenili eenturii-s whi'ii stage settings wc-re almost e\clusi\-el\ 
made of painted fiats on which even furniture was sometimes painted. 
Modern methods of production, in res|)onse to the tactile values of 
modern art and the realistic trends of modern literature, are plastic and 
tend to build Cf)rnices, porticos, window tr im. etc.. rather than paint 
them. Stylized or abstract methods (expressionism, constructixism. 
etc.), even when eschewing ornament or decoration, tend to massive 
forms, terraces, plinths, trestles, stairwa>s. The liulk and weight of 
much modern scenery invoKes a mechanical problem that is not met 
by the gridiron and aerial stacking space. But on a sufficiently wide 
stage this can be solved with sliding or wagon stages (rolling platforms, 
6-9 in. high. Figures IS and 19). each the w idth of the proscenium and 
12-15 f t . deep, completeK' set with both the scener\' and furniture 
necessary for each act and rolled successively into place. 

This system of scene shifting has many advantages in sax ing both in 
production and rehearsal. Instead of each set ha\ ing to be dismantled, 
sides unlashed. ceiling fiied and all ihe furniture carted offstage and 
stacked, the setting remains intact and can be rolled into p)lace in a 
minute or less. Hea\ >' |)ieces. such as stairw ays, porticos, hillsides, etc., 
are much more easiU .md e\i)e(litiousl\- handled. The details of this 
system of scene shifting relative to a cyclorama for open-air scenes, 
tracks, electric or hand power, etc., are beyond the scope of this article. 
I cite i t simply as an instance of w hy a stage sufficiently w ide and deep 
is the liasis for a sound technique of pla\- production. Even where the 
-i,i-e-liouse is not wide enough to hold such Avagon stages, they can be 
housed in the lower portions of studio or storage space outside the stage 
proper, if planned in conjunction with offstage worksho]), studio, oi' 
class room space {Figure 20). 

For our newer theaters, site \alue is fortunatelx' not a factor that 
limits an adequate theater plan. These new theaters are not placed in 
congested centers; their site is already part of a university campus or 
provided by a count\" on low-priced land. The architect who insists on 
adequate space on which to de\'elop a theater is not blocked by the 
necessity of asking his clients to invest se\eral hundred thousand 
dollars in added plottage. He has therefore e\ ( T \ reason to demand an 
adequate plot on w hich tf) l)uild a ihealer ihat is etficienl enough from 
a technical point of \ iew to become a i)ermanent center of play pro
duction. 

Flexibility. Our newer theaters are likeh' to be put to so many 
uses, local amateurs with light productions and small audiences one 
week, and the next \ isiting orchestras, o|iera companies, metropolitan 
plays on tour with large audiences, that the maximum fiexibility of the 

1 
L J 

Figure 19 
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auditorium is important. The one thing that kills the projection of a 
play is too much empty space into which i t has to be projected. Nd 
small company of amateurs can get an>^vhere by l)eing forced to pla\' 
in an auditorium planned to hold 1.000 or 2,000 who come to gradua
tion exercises or to symphony concerts. Seating must be planned so that 
part of the auditorium can be skillfully cut ofT by temporary partitions 
without damage to the acoustics. 

Where the theater project is large enough, it is advisable to provide 
two theaters, one small, the other large. This is best done by a common 
stage-house {Figure 22} wi th a large fire-proof sliding portal connecting 
the two stages and making i t possible to shift scenery and properties 
easily from one to the other, giving access to common storage space and 
centralizing electric conduits for the lighting system as well as the 
gridiron and scene-shifting apparatus. But two theaters can also be buili 
.1- separate units, as in Stuttgart (Figure 23). and the connecting 
building used as common w orkshop and storage space. 

Another valuable aid to interior flexibility is an elevator platform 
immediately in front of the proscenium. W hen not in use {Figure 241. 
i t can be used as part of the orchestra floor, with seats on i t . 'I'hese can 
be taken off and the elevator raised to hold a recitalist's piano or a 
small orchestra, such as a quartet, the stage curtain supplying a back
ground. Or it can be used in conjunction with the stage for large or
chestras, orchestras and choruses, or supply a forestage for revivals of 
Greek Drama. Elizal)ethan or Restoration pla\ s. 

There is not space to touch on the use of elevator sections on the 
stage proper, cellar space immediately l)elow the stage floor, systems for 
trapping the stage floor, where elevator platforms cannot be used, span-
needed for adequate electrical switchboards, lighting apparatus and its 
control, provision for front stage lighting from the ceiling of the audi
torium, canvas and plaster cycloramas, relation of dressing rooms to the 
stage, including reserve space for mobs and choruses, auxiliary ele
vators for handling scenery in construction and getting i t from work
shop to stage. I have been able to indicate only the basis for planning 
our new theaters. An architect can study these further details in the 
illustrations of Kranich's two volumes on Buhnentechnik der Cegen-
wart, in Pichel's excellent monograph On Building a Theater, in the 
monographs (usually published by \Vas,smuth with complete archi
tectural plans) of (ierman state and civic theaters, and in addition 
attend some scenic rehearsals at the Yale School of Theater or The 
Theater Guild where he will undoubtedly be made welcome. He will 
then understand wh\ it is important for him to insist on maximums 
rather than to accept minimums. 

For the term Litt le Theater is a vicious misnomer. The liusiness of 
the amateur is not to remain amateur but to become expert. .\ theaiei 
that lives can do so only by attracting audiences, even though most of 
the time they are given free seats. A theater that is planned never to 
seat more than 200 people had better never be begun. Our new theaters 
must be planned so that they can grow, in buildings plaimed not only 
for today but for tomorrow . 

r~n 

Fire proof floor 
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THE ARCHITECT AND THE BOX OFFICE 

S. L. (ROXY) ROTHAFEL 

AS TOLD TO JOHN CUSHMAN FISTERE 

IX . \ T T K M I ' l l \ ( ". to Iranslaie int. i words the 
experience of a lifetime to find an answer to the 

c|uestion, "Wha t makes a theater pay!-'" I am in-
c-lined to rei)lv-. "Oood entc-rtainment," and offer iio 
further c|ualilications, .Such an answer would be mis
leading, however, lec-ause I mean by good enter
tainment muc-h more than would be included in the 
usual understanding of the term. I prefer to use the 
word entertainment in the same sense that i t is 
used in the relation belwec-n host and guest. 
'Fheatc-r entertainment, by my delinition. takc-s 
place, not only on the stage, but at the box oftice, 
in the lobby, the fover, the rest rooms, and the 
audiioriimi itself. Once within the doors of the 
theater, the purchaser of a ticket loecomes the guest 
of the management, and the i-nanagement's sim])le 
clutv- is to c-nlertain him until he leaves. 

I'nder the expanded definition of entertainment, 
the theater building itself assumes added impor-
lanie. and the iirchiiec-t of the luiilding a more 
significant role in contributing to the entertainment 
of theater patrons. As a consecjuence. the architect's 
work has a direct bearing upon the commercial 
suteess of the theater he designs. 

.\clmiiting, of course, lh.it what irans[)ires u[)on 
the- stage c)r screen is the chiet source of theatric-al 
enlc-riainmeni, \vc- mav' jia.ss on to iho.se related 
factors with which the architect is more intimatelv-
concerned, bearing in mind that these c-onsidera-
tions contribute to the success or failure of the shcm 
itself as w-ell as to the guest's entertaimnent in 
general. 

I t is said occasionallv-. bv ci-itics and others w hose-
interest in the theater is chit-fiv- literarv-. that a 
good performance in a l)arn is just as exciting to the 
audience as the same performance would be in a 
comfortable-. well-e(|uii)ped theater. Those who sub-
scril)e to this belief reeall the barren stages of 
Fli/al)c-lhan dav'S. or rite the examjjlc- of Fugeiie 
()"\c-ill's success in the- c-onverted stable which 
housed the Brovincetow n I'lavers in .\ew \ 'ork. 
Fhis. they clairn, is proof that the buildiiiL; has an 
innocuous inHuc-nte upon the reac tions ot the audi
ence. What thev' are acluallv' proving, however, is 
only that a goĉ d plav- mav- succeed despit'- the 
^ul-rc)undings. 

Fhe few conc'lusions which I shall draw in ilii> 
• lisciission arc- based, I think it miiiht be interesting 
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to point out. upon a close study of audience reac
tions as well as upon experience in general theatrical 
production. From a location completely concealed 
from the audience, I have watched through field 
ul.isses the behavior of hundreds of individuals, 
studying their facial expressions, trying to get their 
reactions to what was going on upon the stage. I 
have learned much about audience temperament. 
Occasionally, I would single out a bored spectator 
and invite him to my office to find out why he had 
not enjoyed the performance. On many occasions, 
I received valuable suggestions, but on more than a 
few occasions I learned only that the pained ex
pression which I had observed through the field 
gla.sses was due, not to the performance, but to 
something the spectator had eaten at dinner. 

Although my experience has been limited chiefl\-
to New York. I am inclined to l)elieve that the 
theater patron of Dubuque appreciates just about 
the same type of performance that draws applause 
from the reputedly more enlightened metropolitan 
theater-goer. I believe this is more true today than 
it was before the time of those two important 
levelers. the motion picture and the radio. Conse-
(juently, whatever observations are made should 
have national application. 

In the general design of the exterior, it is impor
tant to remember that the building is. in a sense, 
a show window. This is particularly true of motion 
picture theaters, and other types that are partialK-
dependent upon attracting passers-b>-. The pur
chaser of a ticket must be in\ i ted to attend the 
performance. In small as well as large towns, the 
public is in the habit of walking or driving past the 
theaters to see what the attraction is before i t buys. 
The article for .sale might be no more than a name — 
Maurice Chevalier. John Barrymore, Cireta Garbo, 
A\ Jolson; or it rnight be a title that probably sug
gests wickedness in its most popular theatrical 
form. If the performance is of the t> pe produced in 
the burlesque houses, the article for sale would be 
a graphic portrayal of what the patron wil l see 
inside, or at least what he would have seen before 
the manager received a visit from the district police 
captain. 

The architect must recognize this advertising 
quality of the theater, and realize that it wil l be 
used to its fullest by the manager. The building 
should not. in my opinion, look like anything but a 
theater, with ful l provision made for electric signs 
and displa\s. It must also be remembered that the 
signs will be in competition with other .signs, ad
vertising other theaters, or possibly cigarettes and 
tooth paste. I f the theater building is on a corner, 
the sign which identifies the theater should be so 
placed that i t is seen from all four points of the 
compass. The two theaters in Rockefeller Center, for 
instance, are on .Sixth .Avenue, one block aw ay from 
the present Broadway theatrical district. It is 

necessary, consequently, to design identifying signs 
that are Ltrge enough to be seen from that distance, 
and to place them so that they may be easily visible 
to the theater crowd strolling up and down Broad-
w'ay, making up its mind w here it is going to spend 
the afternoon or evening. Since the architects for 
Rockefeller Center are fulh- conscious of this con
dition, they have been able to create .signs which are 
consistent w'ith the general design of the theaters. 

The lobby plays an important part in inviting the 
l)ublic into the theater. I t should be exciting and 
stimulating to the passer-by, colorful but not ornate. 
The ticket booths should be prominently located. 
,mrl large enough to eliminate, or at least to reduce 
i \cessi\-e waiting in line. Ticket selling facilities 
in the large New York motion picture t h e a U ' i s 
have often proved inadequate to handle the large 
crowds which storm the doors when an unusu.ilK 
attracii\e performance has been runninii. .A lon^ 
line waiting to buy tickets may be an advantage 
from the standpoint of mob psychol(>g\-. bur it is 
discouraging as well. 

I ha\-e alw a\-s beliex'ed that the patron nuisi beuin 
to feel what might be called the spell of the theater 
before he reaches his seat. I t is possible b\- a combi
nation of circumstances — courteous service, proper 
interior design and color treatment, a convenient 
route to the auditorium entrance doors — to en
courage in the theater-goer an appreciative mood. 
Conversely, long flights of stairs, a circuitous route 
to the entrances, inadequate smoking and rest room 
facilities, jarring decoration of the lolibies and 
lounges — such a combinati(m would tran.sform 
a prospectively enthusiastic spectator into one w ho 
1- "dead" from the px-rformers' standpoint. .Archi
tectural responsibility in this connection is a very 
]iositi\-e thing. 

One extremely important feature of theater plan
ning that has a definite rel.ition lo Mici-essful per-
loi niances is the shape of the auditorium. There lia^ 
been a noticeable trend in the past few \-ears tow ard 
intimac\' between performers and the audience. 
In a large theater, the problem of maintaining 
intimac)' is a difficult one. We believe we have 
solved it in the International Music Hall, however, 
by incorporating runways on both sides of the 
auditorium, extending from the stage to the first 
mezzanine le\-el. The result is a stage that almost 
encircles the audience in the orchestra, and brings 
the [X'rformers closer to tho.se in the mezzanines. 

.Another common practice which interferes with 
(lesii-ed intimacy is that of dividing the audience 
in two by incorporating one long mezzanine into 
the plan. Enthusiasm is contagious, but it is almost 
irnpos.sible for those sitting in a long mezzanine 
i r i catch ,1 mood from the orchestra audienc-e. or to 
transmit their enthusiasm to tho.se below. I'urther-
more, there is a decidedly bad psychological effect 
l)roduced upon those sit ting under a long mezzanine. 
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I t is depiessing. In the Rockefeller Center theaters, 
we have three short mezzanines, with adetjuate 
headroom between. The resulting sidelines make it 
possible for those in the rear of the orchestra to see 
the entire proscenium opening, and for those in the 
mezzanines to see the front of the stage as well as the 
back. W e will have only one audience, and, accord
ing to our present plans, we will have only one price 
for all seats. 

The decorative treatment of the auditorium is a 
subject upon which a \<)lume could be written, 
since it is so important as an influence upon the mood 
of the audience. The eye and ear of the audience 
must be permitted to focus on the actions which are 
transpiring on the stage. An ornate interior, one 
which is as garish as a Mardi Gras setting, is a 
possible danger to the performance; and the same 
is true of a theater with poor acoustics. Each of these 
elements has a definite relation to the theater's 
succ«'ss. and should be studied with this in mind. 

I think we have made sufficient progress in the 
.science of acoustics to eliminate all possibility of 
error in reverberation and absorption. One thing 
we ha\e learned, and that is that i t is no longer 
necessary to design walls and ceilings wi th dust-
catching broken surfaces. Although good acoustics 
will demand, in most cases, breaks in the ceiling, 
we l i , i \c passed beyond the point of believing that 
the entire ceiling must be uneven on a guesswork 
basis. Expert acoustical engineering advice is 
absolutely essential. 

Because the audience itself is an important part 
of the color scheme of a theater, the interior should 
be as neutral as possible, preferably limited to the 
primary colors. A woman in a v iv id yellow evening 
gown might upset the decorative scheme, or a pre
ponderance of blue might e.xert an unhappy in
fluence. Red has always seemed to me to be a 
fortunate color choice. I t is exciting to the audience, 
and e.xcept in some shades, forms a good back
ground for other colors. I n general, I think i t is 
ad\ isable to retain simplicity in the interior treat
ment, and to de\()te the mone\ saved to equipping 
the theater properl\-. 

The importance of auditorium lighting suggests 
its^'lf in connection wi th interiors. Lighting has 
come into its own as a decorative element. Hereto
fore, the lighting consisted princii)all\- of exit signs 
and a huge chandelier suspended from the middle of 
the ceiling. We thought we had reached the peak of 
dramatic lighting when we learned to dim the lights 
slowly or quickly, and bring them on again. The 
development of colored lighting, and the greath' 
imi)ro\ed methods of control give the architect an 
opportunity for interesting elTects that he did not 
have before. In the International Music Hall , we 
are to have a light conductor's pit directly behind 
the orchestra pit , f rom which both the stage and 
auditorium lighting will be controlled. 

The air conditioning of theaters has become so 
inevitable a part of modern theater equipment that 
we are likely to forget perhaps what a tremendous 
influence good air conditioning has upon the box 
office. I have in mind the r( \ iew of a motion picture 
that I read only a short time ago. After damning 
the |)icture with considerable \igor, the critic 
recommended attendance because the theater was 
cool. I t used to be a good adxertising stunt for a 
manager to advertise his theater as "the coolest 
place in town." He commissioned his .u't department 
to create billboards with ici( les and frozen letters 
all o\-er them. The situation became so com[)etitive, 
with all the theaters trying to live up to the coolest-
place-in-town slogan, that more than one owner 
was sued by a patron because of illness contracted 
in an o\cr-cooled theater. The architect must take 
i t upon himself to convince the o\erzeal(;us owner 
that, after all , a theater is not a cold storage 
plant. 

The architect should al.so remi-mber that an 
audience, with the excei)tion of the unfortunate 
stanilees, is seated, ('omfortable chairs a r e neces
sary for enthusiastic reception of a performance. 
The hard, curved back, once standard in all theaters, 
is not nearly so comfortable as a straight-backed 
chair wi th stuffed spring cushions. I t supports the 
si)ectator at the small of the back, and greatl\ adds 
to his attentiveness as well as to his comfort. In 
collaboration wi th the manufacturers, we have de
veloped such a chair for the Rockefeller Center 
theaters. Instead of adhering to the mininmm seat 
width of 18 in., we have decided to install chairs 
with widths of from 20 to 22 in . f rom center to 
center; and we have increased the back to back 
spacing from the minimum of 32 in . to 35 and 
ni( ire. 

Ilax ing always been a firm beliexcr in the need 
for courteous service on the part of theater attend
ants, I feel strongly about the desirability of 
including adequate accommodations for the ushers 
and other theater employes. Rest rooms, lounges 
need not be expensively finished, but they should 
be clean, ample in size, and comfortable. They help 
tremendously to maintain an esprit de corps that 
is essential to good theater management. 

Stage equipment is a subject which architects, 
in justice to their clients, must study thoroughK. 
A producer who finds himself liandicap|)ed b\" 
limited accommodations and e(|uipment is limited 
in the degree of perfection w ith which he can pro
duce his shows. Stagecraft has progressed so rapidl\-
in this country that it is possible to do almost any
thing on the stage that can be done anywhere el.se. 
.Architects should know what goes on behind the 
scenes during a performance, during rehearsals, so 
that they can give fu l l measure of cooperation to 
the producers upon whom the success of the archi
tect's theater depends. 
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LOBERO THEATER 
S A N T A B A R B A R A , C A L I F O R N I A 

GEORGE WASHINGTON SMITH, ARCHITECT 
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LOBERO THEATER 

SANTA BARBARA, CALIFORNIA 

G E O R G E WASHINGTON SMITH, ARCHITECT 
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npHE audicorium of this 
A. theater has been planned 

for the presentation of mo
tion pictures only, and in its 
plan have been included 
many innovations unusual 
in the ordinary motion pic
ture theater. The details of 
this system of planning and 
an explanation of the theory 
which brought it into being 
are given in an article by 
Ben Schlanger on page 253 
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NEW Y O R K , N. Y. 

BEN SCHLANGER AND R. I R R E R A , ARCHITECTS 
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Kfijroitf-Undtru'ood 

THE illustration above is of the 
auditorium looking toward the 

projection booth. At the left is a 
view of the lounge which opens 
directly from the foyer and is 
easily accessible from all parts of 

the theater 

T H A L I A THEATER 

NEW Y O R K , N. Y. 

BEN SCHLANGER AND R. I R R E R A , ARCHITECTS 
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LEIMERT THEATER 

LOS A N G E L E S , CALIFORNIA 

MORGAN, WALLS & C L E M E N T S , ARCHITECTS 
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Marr 

THIS building shows in both plan and elevation 
the increasing tendency toward simplicity in 

theater design. I t has been planned especially for 
motion picture presentation, although the stage is 
adequate for legitimate performances which do not 
require elaborate scenes, properties or lighting. 
The exterior of the building is entirely of exposed 
concrete, including ornamentation on the facade 
and on the sign tower over the lobby. The concrete 
is painted a light neutral color. On the interior the 
decorative effect is gained by a combination of 
plain painted surfaces, silvered ceilings, and a 
small amount of colorful and modeled decoration 

1 

L E I M E R T T H E A T E R 

LOS A N G E L E S , CALIFORNIA 

MORGAN, WALLS & C L E M E N T S . ARCHITECTS 
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THIS building, completed in 
1928, is built wi th a reinforced 

concrete foundation and floor slabs 
and hollow tile walls. The exterior 
is faced wi th stucco, trimmed with 
brick and stone. The roof is covered 
wi th clay tile on the pitched areas 
and wi th composition on the flat 
decks. The interior is plastered 
throughout. The floors in the lobby 
and vestibules are slate, and in the 
remainder of the building, wood. 
The building contains 345,000 cu. 
f t . , and cost $100,000, or approxi

mately 29 cents per cu. f t . 
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DALLAS L I T T L E THEATER 

D A L L A S , T E X A S 

HENRY C O K E K N I G H T . ARCHITECT 
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L I T T L E PLAZA THEATER 
NEW Y O R K , N. Y . 

HARRY C. INGALLS, ARCHITECT 
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npHIS theater, planned for the presentation of 
X motion pictures alone, was remodeled from an 

old stable. The walls throughout the building are 
of rough, hand-made plaster tinted in parchment 
shades. The wainscot is of cypress, rich brown in 
color. The lighting hxtures are of hammered, 
antique-linish metal and the upholstery of the 
chairs is dark red. The beams of the auditorium are 
decorated wi th bright colored stencils in keeping 

with the period design of the room 

LITTLE PLAZA THEATER 

NEW Y O R K , N. Y. 

HARRY C. INGALLS, ARCHITECT 

208 T H E A R C H I T E C T U R A L F O R U M S E P T E M B E R 1 9 3 



THIS building is the result of an alteration to 
an abandoned store. The exterior is faced 

with common brick laid in light, buff colored 
mortar. The trim is of natural color wood and 
the pitched roofs are covered wi th shingles. 
The illustration at the right is typical of the 
interior treatment. The brick walls have been 
painted a putty color, and the exposed wood of 
the ceiling stained a blue-green. In the lounge 
the floor is laid in dark blue asphalt tile; else
where throughout the building the floors are of 

cement 

SEATTLE REPERTORY PLAYHOUSE 

S E A T T L E . WASHINGTON 

ARTHUR L . LOVELESS, ARCHITECT 
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PICKWICK THEATER 

PARK R I D G E , ILLINOIS 

R. HAROLD ZOOK. ARCHITECT 
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PARK R I D G E , ILLINOIS 

R. HAROLD ZOOK, ARCHITECT 
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II 

Emil Uh 

^ I 'HIS theater which has a capacity ot 
X 3,500 persons is equipped for both 

motion picture presentations and legiti
mate stage performances. The color 
scheme in the auditorium shown above 
is blue, rose and silver, accented wi th 
black and gold. The illustration at the 
right is one of the doors leading from 
the lobby to the mezzanine. The lobby 
walls are faced wi th black glass deco
rated in blue, silver, rose and black. The 
stairs are of white marble. The illustra
tion at the top of the following page 
shows an unusual treatment of the wall 
enclosing the projection booth. The 
figures are modeled in plaster and deco

rated wi th silver and black 
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The illustnition on the preceding page is of the mezzanine lounge. Above is a view of 
the patio, looking toward the theater entrance from beneath the arch of the approach 
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IN SPARSELY settled communi
ties a theater often serves as a 

motion picture house, a legitimate 
theater, and a community meeting 
hall as well. This huilding has been 
designed for ail these purposes. 
Particularly interesting in this 
connection is the inclusion of a 
kitchen and porches on either side 
of the building. The illustrations 
on the following page are of the 
auditorium, the ceiling of which 
was decorated by Rockwell Kent 
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THE EDITOR'S F O R U M 
ARCHITECTS A N D THE R.F.C. 

' T ^ H E use of Federal money under the provisions 
A of the Reconstruction Finance Corporation has 

been safeguarded as far as engineering |)rojects are 
concerned by the appointment of an advisory l)oard 
1)1 rn<iineers. T h i s should insure expeditious, eco
nomic and efficient control of the engineering proj
ects which form so large a part of the relief work 
under the R . F . C . provisions. 

I t is equally important that a thoroughly com
petent committee of architects be appointed by the 
administration to cooperate with the Reconstruc
tion Finance Corporation in selecting the projects 
for slum clearance and housing which will be sub
mitted to obtain the moneys made availal)le through 
the R . F . C . I t is imperative that such a competent 
body of architects be created to choose only such 
projects as have real social, economic and architec
tural values. A n y course which permitted the use of 
these Federal funds for the erection of sp)eculative 
construction for mere purposes of private profit and 
the advancement of real estate values without re
gard to determining social needs would be disastrous 
to the cause of housing. Th i s obviously implies that 
the organized l.)odies of architects, the Construction 
League of the L'nited States, the Building Con
gresses and civic bodies, all \ i ta l ly interested in 
housing, must continue their efforts to be of as
sistance to the Reconstruction Finance Corporation 
and the administration in order to insure that the 
slum clearance and housing to be undertaken shall 
lie of value to the community and shall set progres
sive standards for the nation. 

T h e lack of knowledge of the provisions of ilic 
Emergency Relief L a w on the part of both State and 
municipal officials will prevent the best uses of the 
R . F . C . funds unless local architectural bodies under
take to present the facts to them for action. T h e 
provisions of the new relief law must be interpreted 
in the light of State and municipal constitutions and 
charters to determine the possibilities of using 
R . F . C . funds for slum clearance. 

n p H E public, the politicians and the press are be-
A ing awakened to the need and the opportunit\-

of slum clearance and housing. Though it is (ieemrd 
a "relief measure" for an unemploymentemergencN , 
a few who think more clearly see the opportunitx lo 
use the present interest as the entering wedge to far-
reaching changes and long-term programs for the 
progressive betterment of living standards through 
the production of housing environments more con
ducive to those higher standards. Many interesu d 
in housing are formulating Utopias; many prefer to 

jump to new ways of li^•ing and new means to their 
ends and would arrive by one bold stroke, changing 
habits, customs, procedures, at one fell swooj), to 
start on an entirely new basis: others scoff with a 
shrugging "nothing can be done about it." 

Y e t the present legislation makes possible step-
by-step progress, however irking it may be to those 
who would jump, or how prodding to those who 
shrug. "There will be no hous ing"—unt i l the 
initiati\'e is taken in spite of the shortcomings, the 
" lacks" which we listed here in July . We cannot 
wait to bring about ideal .solutions to the problems 
of land and its ownership and control, of financing, 
of taxation, or wait foi' new liousing-corporation 
laws or new "performance" building codes and all 
the rest, but some progress can be made in each and 
all of these directions. Starts ha\ e been made in at
tempting the solutions of each of these problems and 
it is incuml)ent on the o r g a n i z « i bodies of the build
ing industr>- to formulate their policies in regard to 
each and to adopt active programs listing step by 
step theii' objectives. 

E'^X'l'.N though the present s\ stems of land owner-
ship, taxation, financing and construction seem 

to preclude building for the lowest income groups, it 
is necessary that developments for the lowest pos
sible rentals be constructed no7i\ and at the same 
time changes in State or municipal control and laws 
be undertaken lo make |)ossible really low-cost 
housing. 

T h e most important immediate step is one of ac
tion in putting in motion a "first case" involving 
housing with the aid of the 1 edei al Reconstruction 
Finance (Corporation to establish a procedure for 
its slum clearance program. T h e R . l ' . C . has not had 
time either to formulate its policy in this regard or 
to establish its personnel, but actual projects must 
be made ready in plan immediately for submission 
to the Corporation when it becomes active in order 
that actual construction work may be started this 
fall. New York is one of the few States which has i he 
requisite housing and limited-di\ idend corporation 
laws to enable it to take advantage of the R . F . C . 
funds. Projects and plans, both architectural and 
economic, are now under the consideration of the 
State Board of Housing awaiting its approval and 
siil)se(|ueMt submission to the R . l - ' .C . 

EDITOR 
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The auditorium of the Loyola Community Theater at Chicago, III. , A. N. Rebori, Architect 

NEW PURPOSES, NEW THEATERS 
in' 

ALEXANDER DEAN* 

IT I S a generally accepted thcors- thai as an insti
tution changes in its purposes, ownership and 

uses, the concepts of its architectural qualities and 
the form of its practical expression \ ary radically to 
conform lo its ni'w conditions. T h i s acknowledged 
theory fails when there is a lack of realization that 
the institution has actually changed. 

In days gone by a theater meant to an architect 
a certain concept. I t usually brought to mind a 
romantic fa(;ade with exaggerated decorati(jn (which 
was scjueezed into a hundred foot frontage and 
bordered either b\ other screaming ornamentation 
or by ordinary store fronts), and an auditorium, 
bizarre and elaborate, having maximum capac
ity. T h e theater itself was behind the neighboring 
buildings. 

.\t the same time that this was a concept of a 
theater there were also definite ideas of what a 
Litt le Theater was. and what a college or high 
school stage should be. T h e y represented three en-

* Assistant Director of the Yale I'niversity Theater and .\ssist-
iiiit Professor of I'lav I'rtKiiiction. 

tirely different ideas because the purposes and 
ownership and uses of each were so varied. 

There will probably be very few theaters con
structed in the next ten >-ears of the kind first pic
tured — the speculative, commercial theater build
ing. T h e theater of that sort is dead, except in a few 
large centers where there are already too man\ 
theater buildings. T h e competition of motion pic
tures, the cost of railway transportation, the 
"fleecing" policies of some commercial manageis. 
the inconvenience of traveling to the big stars 
these are the pall bearers. 

Although this is the prevailing condition of the 
professional theater, drama is not dead. I t is \ c r \ 
much aliv-̂ e and vastly improved in quality. T h e 
original mass of theater-goers now finds relaxation 
at the movies. People who patronize the theater 
go not blindly and casually for something to do, but 
for the particular purpose of seeing a certain p l a \ . 
Th i s change has raised the standard of the American 
drama. T h e theater today is for a smaller number 
of |)eople, but those few h a \ e an exacting, critical 
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standard of valufs. a rich background of tasti- and 
knowledge of the drama as a form of literature, and 
an intellectual as well as an emotional criterion of 
judgment in art values. T h i s has been one of the 
main reasons for the building of smaller theaters. 
The mob goes to the movies. 

T h i s changed quality of the theater-going public 
e.xacted something different from the dramatic 
production — a new purpose. Not only did this 
changed audience insist upon the worthwhile drama, 
but they required it to l>e produced with added 
<|ualities contributed by a stage artist and by a pla\' 
interpreter. Originally the stage setting and lighting 
w hich merely defined place and a rough approxima
tion of time were satisfactory. Xow the spirit of the 
|)lay must be reflected b>' an artist through style, 
mood and atmosphere. When Robert KdniomI 
Jones gave us his famous setting in 1915 for " T h e 
-Man W ho Married a Dumb W ife," he established 
the value of the artist in the theater, working be
side and with the director, the actor and the play
wright. All this enlargement in purpose of the 
dramatic performance has made the production of 
a play an art expression. 

T h e theater must now be a highly equipped 
building with complete mechanical rigging for the 
hanging of scener\- and its changes, a huge expanse 
for an exterior cyclorama, extensive lighting equip
ment with a large and easily controlled switchboard. 
This introduction of the artist and his requirements 
into the theater naturally makes greater demands 
on the theater architect. T h e importance of the 
stage itself has come into its rightful relation to the 
rest of the building. 

Another change which concerns the architect in 
|)lanning the relationshij) between the stage and tin-
auditorium is the more naturalistic style of direct
ing. Th i s is obtaini'd l)\ lilili/.ing a third dimen
sional element in the stage picture, by using the full 
stage within the set as a real place, by allowing the 
actors to play in the extreme upper left and right 
corners. L in ing up the actors in a straight line, 
clioruslike, or in a semicircle, minstrel manner, has 
given way to a more lifelike picturization. even in 
the amateur theater. Th i s restricts the auditorium 
so that it can be little wi(h'i- than the i)r()scenium 
arch. A broad-angled auditorium requires the di
rector to keep his actors within the sight lines and 
forces the use of the center and the two down-stage 
side areas repeatedly. No director with this limita
tion can produce a play so as to reflect, by means of 
his actors, the mood and style values necessary. He 
must have the full space of the stage, and that space 
must be made visible to all parts of the auditorium. 
This has led to the omission of the old side boxes. 

For this reason also the center aisle is a thing of the 
past and in its place are the most desirable seats. 

T h e change in manner of directing results in a 
more intitnate and "enseinbled" style of produc-

The courtyard of Le Petit Theatre du Vieux Cane, New 
Orleans, La. , Armstrong & Koch, Architects. This theater 
has been developed from the alteration of two old build
ings. It was designed to serve an amateur organization, 
and the social side of theater activities has been em

phasized throughout the plan 
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The interior of the Civic Auditorium at Kahimazoo, Mich., for which Aymar Embury II was the architect, has been 
completelv equipped for elaborate legitimate [lerformances, and is an outstanding example of a project of this kind 

tion. Actors no longer play a role to make it an 
histrionic display but endea\-or to show its relation 
to the other characters and to the idea of the pla\" 
itself. T h e y no longer "play to the gallery" — there 
is no }<allery to play to. Elocution has gone, and the 
natural projection of the xoiro must be heard. 

The Litt le Theater movement has a tremendous 
inHui-nce. Without discussing all of its principles, 
two important ones concern us here. I'irst. it was 
amateur insofar as the workers labored for the lo \c 
of the theater, and. secondK'. it immediaicK' in
corporated the princi[)les and services of an art 
director. Influenced the theories of (Gordon 
("raig. it attempted to produce plays as an artistic 
unit. l-"or se\-eral \ ears these groups were known as 
. \ r l Theaters because- the\- practiced these new 
production theories so vigorous!\ . 

It was at this time that l i j;ht became a new and 
important factor on the stage, i incnt ions from 
|-.urope were (|uickl\' adopted b\- the Litt le Theaters 
lu re. Lcrmanent cycloramas were built into the 
sta,t;e. I'dotliyhts wcic for a time abolished and in
direct lighting was adopted. Architectural pieces 
with an actual third dimension took the place of 
l)aintc(l | )(Tspecti \e. .Steps, ramps and platforms 
offered new opportunities for the director. T h e 
proscenium arch as a fourth wall began to lose its 
con\cntional significance and the actor and the 

audience came into closer contact. List ing all the 
changes in the mechanical dexi-lopment of the 
stage itself is not in order here, but what should be 
emphasized is that this amateur theater required an 
intricate technical structure, and from the first 
practiced this new stagecraft. 

Books, magazines and lecturers took up the 
movement. Courses in universities were gi\ en where 
directors of the Little, the L'niversity and .School 
Tlie;iieis sindieil. T h e larger colleges quickk' estab
lished their Experimental aiifl .Art Theaters as 
laboratories for this new and rapidK" progressing 
theater. .\s a matter of interest, it was as an art 
instructor at H a r \ a r d that Mr. Jones l)e^;an the 
experimentation of appK ing the principles of art to 
static settings. .So it was from the amateur theater in 
this country that the art director entered the pro
fessional theater. 

T h i s non-professional theater was developing 
ra|)idly just at the time when the professional 
theater. especiall\- "on the road." was diminishing, 
and soon many cities had no theatrical perform
ances e.vcept those that were produced by the local 
Little Tlie.iier. T h e directors of the Litt le Theaters 
becami' |)rofessional. .Stages were built. e(|uipped 
with the most recent theatrical inventions. Almost 
without e.\ception the second paid worker was the 
ai l director with a full know ledge of the technical 
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The exterior of the Civic Auditorium at Kalamazoo. In its simplicity o( treatment it typifies the change and 
development in theater technique which has brought the community theater to its present state of importance 

stage. T h i s growth has increased (as the motion 
picture became more popular and as fewer produc
tions left New \ 'ork) until todaN- these amateur 
theaters, with the professional theater now re
stricted to some dozen cities, are the theaters ol the 
I'nited States. 

T h e School Theater is a wvy important develop
ment. Students brought into contact with the uni
versity theater influence ha\ e become school teach
ers and have carried the princii)les of the "new" 
theater into their productions. Many a town, too 
small to support even ilie 1.it lie Tlieater as a sepa
rate organization, depends enlirel\- upon the school 
for its drama, and the school auditorium is its 
theater. .Man\- are doinu siiiiiilieanl (li-ainatic pro
ductions and using advanced stagecraft. 

I t has been necessary to traet' at length this de
velopment in the change of ownership of the modern 
theater, because few people realize that the things 
which come to mind on mentioning the non-pro
fessional theater of the past are not what the\-
shcjuld be today. F a r too often they are thought ol 
as places to put on an "amachurr show " or "private 
theatricals." A t times there seems to be an attitude 
of contempt in feeling that any stage conditions 
will do. AccordingK , slight lines are ignored; stage 
floors are laid with hard wood into which no stage 
screws can be driven, space behind scenes is insuffi-

A n u a . i M B u n r I 
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The Communitv Pliiyiiouse ;ir Pasacleriii, Calif., for which Elmer Gre\ was the architect, is interesring lor its 
emphasis on the social side of theater life. The Green Room, formerly an important part of every theater plan, 
is regaining its prominence. A view of it is shown above. The illiistraticMi below is of the main aialitoriiim 
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The patio of the Communitv Playhouse at Pasadena, Cali
fornia, is an important exterior feature, for i t serves the 
double purpose of a lounging terrace and a central entrance 

to the small shops on either side 

cient for the stacking of scenery and properties for 
three acts: doors to the stage are built too narrow to 
carry on the furniture: a huge apron to the stage is 
allowed to cut down the playing space: and the 
gridiron is not included. 

Especially in the uni\ ersity theaters has there ap
peared a gross lack of consideration for the require 
ments of a modern stage production. It is essential 
that the university authorities ascertain the re
quirements and technical needs through the Direc
tor of Dramatics and that they bring about his full 
collaboration with the architect. Working together 
to solve their mutual problems the architect and 
director can produce the best result — working in
dependently always ends unsatisfactorily. 

T h e non-professional theater in its building is de
manding more from the architect than it did when 
the drama was solely a commercial proposition. 
T h e Litt le Theater is a part of. and belongs to. the 
community. Although now privately owned, it is a 
civic institution. Its uses are increasing in number 
and scope. Its building is a matter of local pride and 
it has become a distinct landmark in the community. 
It is no longer part of a city block, but an entity by 
itself. T h e community theater does not depend 
upon the passerby for its patronage, and conse-
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quently does not need to be in a commercial center. 
It does need parking space and a proper and a 
beantiful setting. T h i s change of the theater into a 
complete entity offers greater opportunities to the 
architect. 

However, since it is the home of productions, the 
theater must have much larjjer working spaces and 
be more thoroughly equipped than the old profes
sional theater which housed onh- the already re
hearsed and assembled productions. I t must have 
several rehearsal rooms. In addition, it should con
tain a small, experimental theater, especially if con
nected with the universitx'. l"or the university there 
must be lecinre and seminar rooms and offices for 
the faculty. Several prodnctions in rehearsal at the 
same time further recpiire more dressing room--. 
There must be large storage space for scenery, light
ing ec|uipment. properties both large and small, and 
costumes. Adequate business offices should adjoin 
the box otYice. T h e Green Room as a social center 
for the actors has returned to the theater. 

.\nother result of this change in ownership of the 
theater and in the dexclopment of its civic nature is 
its use for purposes other than dramatic perform
ances. Many a Litt le Theater is being used for the 
housing of art collections and exhibitions. Certainly 
its foyer and lounges, if not especially planned 
rooms, should be designed for this pur|)ose. 

T h e auditorium is o f ten used for concerts, lectures 
and comnuinilN- d iamal ic productions. T h i s neces-
^il.lIe^- complete sound|)roof rehearsal rooms and 
workshops so that the work on the next production 
does not have to stop w hen the auditorium is being 
u>ed for other attractions. It cannot be stressed too 
strongK- that the working s])ace for productions 
must be safeguarded against interruption when the 
auditorium is in use. T h e community theaters are 

taking on the aspect of the true .irt center .nid their 
officers are learning that the more u.ses an audi
torium can have, the less of a financial burden it is 
for the theater corporation. 

In the community theater the number of |)ro-
fessional workers is increasing to include not only 
paid business managers and [)roduction a.ssistants 
but e\en paid actors. T h i s polic\- re(iuires ade(|uate 
rehearsal and workshop space. T h i s future dexelop-
ment should certainK' be considered by the archi
tect. It is not hard to imagine the da\' when these 
theaters w ill house those few first-class professional 
productions that dare to b r a \ c the road. 

T h e community theaters frequently include the 
nnnsnal motion picture in their activities. Lictiiri s 
for children which ha\'e no i)lace in the connnercial 
picture thi'aiers often form a .Saturda\- morning 
series. .\ccordingK-. the sound and sight e(|uipment 
for motion pictures is liecomiiig ,i required p;in nt ,i 
comnninitN- theater. 

C hanges in the purposes, the ownership, and the 
uses of the theater ha\ e produced a new theater, and 
the stage of the amateur is the theater of the present 
day America. These are the theaters which the ar
chitects are going to be engaged to design during the 
next twenty years. T h e ( O m m u n i t N " . I n iwrs i ty and 
.School Theaters must be thought of as places to 
house I)ei-formances which will be produced wiili the 
highest standards of scenerx' and lighting and di
recting, and for which a general public will pa\' its 
hard-earned mone\-. The\- recpiire a stage and an 
etiuipment which are \isualized as belonging to a 
lirst-class professional theater. In fact, they re(|uire 
much more because of their increased act i \ ilies and 
uses. In the adjustment of the architectural design 
to the most exacting physical demands lies the 
architect's path to success. 

i.curin\ of Tlinlrr irri SUnihl\ Tin Lirilt TU.uir in Piih.. Hni 
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RECENT EUROPEAN THEATERS 

Ml fh»t,s by Hirhtri Ftli. 

T H E ENTRANCE FRO.M ACROSS T H E .-W ON 

SHAKESPEARE MEMORIAL THEATER 
S T R A T F O R D - O N - A V O N , E N G L A N D 

SCOTT, CHESTERTON & SHEPHERD, ARCHITECTS 
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TH E international competition for the Shake
speare Memorial Theater was won by Miss 

Elizabeth Scott in 1928. H . R . H . , the Prince 
of Wales, opened the theater in Apri l of this 
year. The theater is truly functional and ex
presses its balance admirably in its exterior 
masses. It is modern in its forms but classical 
in its simplicity and directness. The walls 
are of solid brick and the decoration is likewise 
carried out in the same material on the exterior. 
The interior walls of the entrance foyer and 
circular staircase ha l l are lined with a cream 
colored brick. The cantilevered marquee and 
entrance doors shown on the opposite page 
are finished with aluminum alloy and bronze. 
Blue Hornton stone is used for the window 
reveal lining. The theater has been made flexible 
for any type of Shakespearean production or 
for repertory, light opera or music. The plans 
are practically self-explanatory in their sim
plicity and directness. The stage lifts and the 
two rolling stages provide for the setting of 
three complete scenes in advance, with changes 
taking only 25 seconds. The proscenium is 
30 ft. wide, and the stage lifts occupy the whole 
acting area. These lifts are suspended and 

counterweighed 

M E Z Z . V . M I N E P L A N DRL:SS C I R C L E P L A N 

S H A K E S P E A R E M E M O R I A L T H E A T E R 

STRATFORD-ON-AVON, E N G L A N D 

SCOTT, CHESTERTON tfc SHEPHERD, ARCHITECTS 
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N O R T H E N T R A N C E A N D M A R Q U l i E 

S H A K E S P E A R E M E M O R I A L T H E A T E R 

STRATFORD-ON-AVON, E N G L A N D 
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T H E E N T R A N C E F O Y E R 

S H A K E S P E A R E M E M O R I A L T H E A T E R 

STRATFORD-ON-AVON, E N G L A N D 

SCOTT. CHESTERTON & SHEPHERD, ARCHITECTS 
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r i l l S T A C K F R O M T H E M E Z Z A N I N E 

n p H E entrance foyer doors are surrounded with Swedish-green marble and stainless steel. Throughout the buikl-
J- ing new materials, metals and wood are used in their natural state because of their fitness to function rather 

than as novelties, and reduction of maintenance cost was a factor in their selection. The "pay-box'" or ticket 
biioth is faced with stainless steel and horizontal strips of bronze. The splayed front to the assemblies adjoining 
the forestage, shown above, is faced with stained gray sycamore and projecting fillets of Andaman padauk. The 
horizontal proscenium splay is of painted mahogany with gold leaf. The curtain, designed by Walpole Champ-
neys, is in black, crimson, gold, silver and white velvet. The auditorium walls and ceiling are painted mottled 
blue and white which appears neutral gray under artificial lighting. Cellulose lacquer was used as the finish for 
most of the woodwork and doors. The chair seats have no springs but are stuffed with specially aerated rubber 
and the arms of the chairs tip with the seats. The general lighting is almost entirely indirect and is controlled 
by a master switchboard and motor-driven dimmers. There is a central vacuum cleaning plant. The ventilating, 
on the basis of 1,000 cu. ft. per person per hour, is accomplished by direct fresh air from ground level drawn 
through a preheater, water-spray washer, and secondary heater, to the main fan at basement level. The building 
is heated by a panel radiant heating system, the steel pipe coils being cast in the soffits of ceilings and covered 
with plaster. Fire protection is provided by automatic sprinklers, fire hydrants and chemical extinguishers . . . 
The illustrations have been reproduced here through the courtesy of The Architectural Review, of London 

S H A K E S P E A R E M E M O R I A L T H E A T E R 
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The vertical face of the dress circle, shown above, is covered with pleated fabric for acoustical purposes. The doors below are 
combinations of inlaid wood, the large panels being of mahogany. The ticket office wicket grille is of stainless steel and bronze 
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S H A K E S P E A R E M E M O R I A L T H E A T E R 
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'T~'HE Pigalle Theater is one of the most elaborately equipped theaters in Europe. It is in-
X tended to provide the utmost flexibility in answering the technical requirements of any type of 

production. The stage equipment is as interesting as the architecture. Four complete sets can be 
changed with the minimum of time, due to the division of the stage into four parts, arranged in 
two sets, one above the other, which move vertically and horizontally. They can be hoisted into 
the fly gallery and dropped into position. The interior is severe in its simplicity but rich in its 
materials. The auditorium is completely paneled in a fireproof burl mahogany and the curtain is 
of rich red velvet. Chrome nickel is used decoratively throughout the theater and is used as a 
striking tour dc force in the monumental tubular screen separating the staircase hall from the audi
torium entrances. Lights of varying colors play on these reflecting tubes. The electrical installa
tion is exceedingly complete, and the lighting efl'ects can be controlled from one electrical organ, 
having some 228 keys, for remote control of color and intensity of light. The theater structure is 
of reinforced concrete except for some partitions and minor features. The heating is accomplished 
by an automatic oil burner thermostatically regulated. \'entilation is provided by eight changes 
of air per hour, the air from the outside being filtered and warmed in winter and cooled in sum
mer. Cooling is accomplished by passing the air through a water spray at 50° F. The tempera
ture of the water is constant due to its source, a well some 80 meters deep dug under the theater 

P I G A L L E T H E A T E R 
PARIS, FRANCE 

CHARLES SICLIS, ARCHITECT 

HENRI.JUST AND PIERRE BLUM, ASSOCIATED ARCHITECTS 
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Tithjro P/iaroi 

' I 'HE simplicitv and straightforwardness of 
X theilesi tin arc illustrated in the double stair

case illustrated above. This staircase leads from 
the staircase hall and is directly opposite the 
chrome nickel tubular screen which is pictured 
on the opposite page. The lower doors of this 
screen give access to the doors to the auditorium 
and boxes and the auditorium proper. The stair
way leads to the mezzanine and galleries. At 
the left is shown the interesting and brilliantly 
lighted open vestibule where one can find 
shelter before entering the ticket office or the 
vestibule proper. On the following page is 
shown the ceiling which dej'Xfnds for its effect so 
largely upon light and light changes. The plan 

of the first floor also appears on page 238 
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CHARLES SICLIS, ARCHITECT 
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VV/cjtihuli 

P I G A L L E T H E A T E R 
P.\R1S, FRANCE 

CHARLES SICLIS, ARCHITECT 

HENRI JUST AND PIERRE B L l ' M . ASSOCIATED ARCHITECTS 

238 T H E • A R C H I T E C T L ' R A L • F O R U M • S E P T E M B E R • 1 9 3 2 



InrtrnJlimJi 

T H E C A S I N O 

NICE, FRANCE 
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Krajiwlky 

K A M M E R L I C H T S P I E L E , B E R L I N 

C A R L STAHL-UR.'VCH, ARCHITECT 
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npHE Kammerlichtspiele in Haus \'aterland, Potsdamer Platz, Berlin, is a striking example of 
X t'flective simplicity in theater auditorium design. The walls are covered with velours of an 

old gold tone which is rich and yet neutral and of a splendid surface for light reception from the 
horizontal lighting bands. The general illumination is provided by these highly polished brass 
reflector bands of individual pattern, the light being concealed from the audience. There is also 
a lighting trough on the ceiling which is seen in the illustration above. The ceiling itself is cov
ered with gold leaf. The illumination is variable in four colors (green, red, amber and blue), so 
that the proper lighting effect can be obtained in keeping with the mood of the |ierfi)rmance. 
Tlic main stage curtain is black and the floor is of dark green carpet. The seats are of dark grav 

green leather 

K A M M E R L I C H T S P I E L E , B E R L I N 

C A R L STAHL-L'RACH, ARCHITECT 
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K A M M E R L I C H T S P I E L E , B E R L I N 

C A R L STAHL-URACH, ARCHITECT 
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I \ T H E St. Georges Theater the 
lighting is the dominant feature, 

being called upon to interpret 
psychologically the mood of the 
play. The curtain is a deep red vel
vet while on either side of the 
proscenium are vertical strips of 
sheet iron finished in silver Duco 
which reflect the tonality of the 
lights which they shield. The 
dominant colors are silver, red and 
deep brown, with bright steel 
trimmings on the furniture. The 
stairs shown at the left lead from 
the entrance vestibule and the steps 
are of ochre with red center bands. 

The railings are of tubular iron 

ST. G E O R G E S T H E A T E R 

PARIS, FRANCE 

C H ARLES SICLIS, ARCHITECT 
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DEVELOPMENT OF THE AUDITORIUM 
In the design of a successful theater auditorium is included the subtle relationship between actors and audience 
in which the elements of psychological comfort play an important part. This article explams how this factor 
was assured in the development of the Philadelphia Auditorium by the analysis of ten different theater schemes 

BY 

PERRY COKE SMITH 
O F T H E OFFICE OF 

N ' O O R H E E S , G M E L I N & W A L K E R 

MR. P E N N lives and works in a large Eastern 
city. Tonight he is going to the opera. He 

really wants to go to the opera. Strangely for Mr. 
Penn and thousands of other Mr. Penns in thai niy. 
the ancient art of dramatized music, so long 
scorned, has become fascinating. A s he leaves his 
office the elevator hall in all its blaze of Renaissance 
s.llory — or is it "Modern"? (Mr. Penn does not 
know) — makes little impression on his tired 
senses. T h e bank, the office building, all the streets 
of Nying facades are even less than obno.xious to 
M r . Penn — they are ignored. 

At home he arrays him.self in his "purple and hne 
l inen" and goes off with Mrs. Penn. He is now a 
different man. Hi s actions and his reactions are no 
longer affected by the exigencies of bread-wimiing. 
He likes music better than siaiistics and. regretta
bly, illusion better than reality. T h e city has becf)me 
a different city. True , the night and the lights ha\ e 
changed it. but in M r . Penn himself is the real 
difference. He approaches the great building which 
houses the opera with other theatrical enterprises, 
and its smallest detail has meaning to him. His 
appetite for the food of the senses is awake. A n d 
Mrs . Penn — she too has left her realities of soiled 
dishes and children's clothes and is entering with 
him this evening a world of illusion. Th i s is the grist 
for the art of the theater, material ripe and ready for 
the architect, the author and composer, the scene 
designer and the director. 

All this is an attempt to illustrate an interesting 
difference between the design problem of the theater 
and most other architectural problems. T h e theater 
deals with the human functions of pleasure, rather 
than those of bodily necessity. I ts quality must be 
wholly emotional and illusory, for that is what its 
patrons demand. It is true that other minor func-
t'ums crop out. A n y gathering tends to satisfy the 
gregariousness in us and the desire to exhibit our
selves. But these functions may be taken in stride 
to the main objective of conditioning a space where 
all the senses may be most aware and responsive to 
the art of illusion. 

T h e statement of the problem for a theater, omit
ting all the mass of accessor}- tunctions and sjjaces. 
becomes relatively simple. It is to provide a stage 
and audience chamber where the conditions of seeing 
and hearing and feeling, both for performers and 
audience. ma\' approach the ideal. T h e solution of 
the problem, far more ditticult. lies in discovering 
the characteristics of these spaces. It is a descrip
tion of this laborious process applied to the Phila
delphia Auditorium which follows. Thi s , of course, 
is a somewhat idealized statement, h uoes without 
sa\ ing that location and size of community and lot. 
kind of financing and ownership and all the other 
things affecting any architectural problem apply. 
But these things are solved more or less well in the 
natural course of study and need not in this discus
sion interest us. 

The iirst step in this problem was the gathering of 
i lala. Perha[)s the m(>st noteworthy thing about this 
was that practically none of it came from books, or 
for that matter, from magazine articles! T h e process, 
in Ralph W alker's words, was picking the minds ot 
men and women active in all branches of the theater 
and music. Nothing was taken for granted, but 
e\'er\thing was respected. Th i s building is 
h( use the Philadelphia Orchestra, the Philadelphia 
Opera Company and to include a smaller house for 
drama, so that its activities include .symphonic 
music, grand and light opera, drama, dance, 
pageants, vocal, instrumental and choral concerts, 
forum, addresses, and whatever the present and 
future may hold in electrically reproduced soiuid and 
light . In fact, what the future may be in an\- of the 
above things is one of its gravest problems. .So the 
field for mind picking was broad and \ar ied . 

("onfereiices were held with some thirty' people 
both in this country and abroad. T h i s group repre
sented all |)hases of the theater; producing, state 
direction, technical direction, acting, composinii. 
(oiiducting, business management, scene design, 
lighting and acoustics. From each of these individ
uals we tried to get a pattern of his desired theater. 
Superimposing these patterns, so to s[)eak, we gained 
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TEATRO R E A L E - R O M E 
( A N S A L D O ) 

FESTSPIELHAUS - B A Y R E U T H 
CcoMMON T Y P E ) 

A STAGE FLOOA 

B ELEVA.TOR.I 

C SLIDINO FLOOn PANELS 

D A . W f OF ROLLIHCJ CVCLOPAMA 

STAGE FLOOR 

SMALL ELEVATORS 

LARGE ELEVATORS 

HISOED APRONS 

TRAPS 

STAATSOPER " B E R L I N 
( a LINNEBACH) 

STAOe FLOOR 
ELEVATORS 
•vVAOONS 
TRACKS FOR WAGONS 

The diagrams on this and the opposite page are indicative of the research into matters of technical production which was un
dertaken by the architects of the Philadelphia Opera House. Every conceivable type of stage was studied and the possibility 
of utilizing its principles in whole or in part was seriously considered in the development of the problem at Philadelphia 

a solid luu leus of thoujihl surrounded by a fringe of 
varying ideas. I t remained then to correlate the 
fringe and nucleus into a master pattern, which 
has i)ecome our program. T h e consulting service of 
these experts continues as a check on this program 
and on our interpretation of its design. 

During the time of gathering this information. 
( • ( i \ enng a period of nine months, we proceeded with 
the design of ten auditoriums of greatly var\ i i i i ; 
characteristics as to arrangement of seating. At the 
same time we investigated various chairs and spac
ing ! ) > • si'iiing actual examples and taking a x'ote 
for comfort from a range of plus ical types. Scale 
models were made of the more characteristic of these 
houses. I t must l)e understood that this was an 
attempt at the arrangement of the human units 
of the audience. Disposition of walls and ceiling 
was considered as a further step depending upon the 
ultimate solution of seating and modified by acous
tics, lighting and main- other factors yet to be dis

covered. Four of the seating plans and scale models 
are illustrated here, together with sight line dia
grams and an interesting section diagram for deter
mining the proportion of faces to architecture which 
the performer sees on facing the audience. In the 
preamble to the section of a report to the owners, 
in which these diagrams were included, is the fol
lowing explanation of the anahs i s of each scheme: 

A comparative analysis of the characteristics of 
each theater, l)a.sed on an arbitrary- s\ stcni of num
bers. T h e points considered in rating the character
istics are as follows: 

L Hearing. Projecting balconies; proportion 
audience to structure presented to the sound 
source. (Distance from the stage is not considered 
w ithin the dimensions of these theaters.) 

2. Sechig. Horizontal sight angles; vertical 
sight angles. (Distance from the stage is not 
considered within the dimensions of the>e 
theaters.) 
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S T A A T S O P E R - D R E S D E N 
(HASAIT) 

A STAGE FLOOR 
B ELEVATORS 
C WACONS 
D TRACK FOR WACONS 
E LINE OF ROLLING CYCIORAMA 

S C H A U S P I E L H A U S " D R E S D E N 
(A LINNEBACH) 

A STAGE DOORS 
ELEVATORS 
V^AGONS 
TRAP ELEVATORS 
PERMANENT CYCLORAMA 

S T A D T I S C H E O P E R - B E R L I N 

STAGE FLOOR 
TRAP ELEVATORS 
WAGONS 
TRACKS FOR WACONS 
RIGID CYCLORAMA ON 

OVERHEAD TFtACKS 

During the preliminary part of the design conferences were held with representatives of all phases of the theater. From each 
individual an effort was made to obtain a pattern of an ideal theater. The superimposition of these ideas led to the ultimate 
correlation of many ideas into a master pattern which became the actual program for the Philadelphia Auditorium design 

Feelhiy^ (as the appearance of the a u d i t o r i u m 
affects the audience). U n i t y of the seatinj j surface: 
p ro j ec t i ng balconies; w i d t h of a u d i t o r i u m . 

4. Feeliit!' (as the appearance of the a u d i t o r i u m 
affects the pe r fo rmer ) . U n i t y of seating surface: 
p ropor t ion of audience to s t ruc ture presented to 
the performer . 

5. Comfort (as regards slope of a u d i t o r i u m ) . 
6. Flexibility (as regards the changing a r t of 

the thea ter ) . Hor i zon ta l sight lines; u n i t y of 
seating surface. 

Character is t ics a p p l y i n g par t i cu la rK ' to box-
holders: 

7. Hearing. P ro jec t ing balconies; | ) ropor t ion 
audience to s t ruc ture presented to the sound 
source. (Distance f r o m the stage is not con
sidered w i t h i n the dimensions of these theaters.) 

8. Seeing. H o r i z o n t a l sight angles; ver t ica l 
sight angles. (Distance f r o m the stage is not con

sidered w i t h i n the dimensions of these theaters.) 
9. Comfort. T h e posi t ion o f the seat in relat ion 

to the d i rec t ion of the stage. 
I D . Privacy. P r ivacy of seat ingin t h e a u d i t o r i u t n . 

These schemes are in tended t o cover the f ie ld of 
l)ossibilities f o r aud i to r iums of between 5 . 000 and 
4 . 000 seats 

Y o u w i l l obser\e tha t M r . I 'enn's emot ional com
for t has been p r i n c i p a l l y considered. He must hear 
and see and he must feel. Not on ly mus t he actualK 
hear and see bu t he must feel tha t he hears and sees, 
and t h a t a l l his neighlnirs do . M u c h of the en joy
ment of the theater comes f r o m contagion — mob 
psN'chology, i f y o u w i l l . O n l y the most rare ascetic 
may en joy an emot ion in p r iva t e . There is much 
evidence fo r this a n d we accept i t as a fact as def in i te 
as sight lines and the behavior of sound waves. 
I lence. we can say t ha t i t is bet ter to have the audi
ence as closely re la ted, u n i t t o u n i t , as possiiile. 
A g a i n , the w i d t h of the a u d i t o r i u m has a def in i te 
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A N A L Y S I S O F T E X T H E A T F . R A r D I T O R U M S C H I A I F S 

1 2 3 4 5 6 7 8 8-A 9 

.^675 3100 3400 3800 3250 3900 4535 3600 3389 3478 

90 85 85 90 80 85 55 65 75 90 

90 85 85 90 85 90 80 75 75 
65 

90 

90 90 75 75 60 65 40 5 0 

75 
65 85 

As appearance of aud i io -
r i u m affects the audience 

90 90 70 70 5 0 50 35 45 45 90 

As appearance of aud i to 
r i u m affects per former 

50 90 7 5 70 7 0 7 0 65 75 75 75 

As rejjards slope of audi -
l o r i u m 

90 85 80 7 5 60 55 45 40 45 90 

As regards the changing a n 
of the theater 

Box holder 
7. H E A R I N G 90 

90 
85 
85 

90 
90 

85 
85 

90 
90 

85 
85 

85 
85 

85 
75 

85 
75 

90 
90 

90 80 SO 90 80 90 80 65 65 90 

40 40 75 75 90 90 90 90 90 1 75 

This chart shows the results bv a rating of arbitrary percentages of ten tests which were put to ten variations m 
auditorium lavout. Thev were used in conjunction wi th models, several of which are showi m the toUowmg pages 

cl'fect upon the audience in produc ing a feeling oi 
u n i f o r m pa r t i c ipa t ion in the performance. The re 
can l)e no doub t that the solvit of a balcony overhead 
mars the e n j o > m e n t of a performance, and t h a t 
those seated in a balcony feel se|)aralion f r o m those 
seated on the floor below. So m u c h then , f o r the 
flYcct of the main characteristics of the audience 
chamber upon the feelings of the audience. 

T o the per former the ident ical holds. He wants 
his audience before h i m as a u n i t , a single .sea of 
faces. His gesture, his w o r d or his note should i n 
clude al l of t h e m a t once, and he wishes their 
response as a whole . 

Pro jec t ing balconies destroy much of the b r i l 
l i ancy o f sound f o r those seated under t hem. A l l 
of the possible d i rec t sound m a y be received, b i n 
most o f the enr ichment of reverberat ion which 
pa r t i cu l a r l y enhances orchestral music is lost. 
.Soimds generated f r o m the stage of a theater are 
m a i n l y d i rec t iona l . T h e voice and the ins t rument 
pour most of the i r sound energy in to a 9 0 ° cone. 
Hence, the greater p ropor t ion of t ha t cone section 
occupied by ears, the less w i l l be lost on s t ruc ture . 

I n considering seeing, the most »)bvious f ac to r is 
obs t ruc t ion . T h i s m a y be de f in i t e ly cont ro l led by 
hor izon ta l a n d ve r t i ca l s ight lines. Obv ious ly , ou r 
f r iend mus t see over the heads of those in f r o n t , and 

regardless o f where his seat is he mus t see w h a t 
takes place upon the ac t ing area behind the |)rosce-
n i u m f rame . T h e seeing diagrams i l lus t ra ted w i t h the 
foin- theaters show a method of ac tua l ly de t e rmin ing 
thei r characteristics in this respect. 

B u t merely seeing w h a t takes place on the stage is 
not the whole s i o r \ . IIo'c i t is seen is of great i m 
portance to the f u l l en jo \ men t of the performance. 
T h e stage designer, being l i m i t e d b\- so inai i \ - things, 
designs his set to produce the effect he wishes f r o m 
the normal po in t of view of the orchestra level. O f t e n 
when a set is seen f r o m above, at a steep \ e r t i c a l 
angle, much of i ts value is lost. T h e two sketches 
of stage sets i l lus t ra te th i s idea. T h e human figure 
is generalK- more noble when seen no rma l ly . K \ e n 
a p r i m a donna is be t ter i n e leva t ion t h a n i n p l an . 
T h i s is p a r t i c u l a r l y t rue of dancing which so o f t en 
depends on I j ackground fo r i t s ef lect . When the 
b . ickgroinid becomes the stage lloor, and the bod\-
is fore-shortened, an otherwise beau t i fu l [ )er form-
ance m a y become even r id icu lous . 

.Ml this , then, led us to the conclusion t ha t we 
nuis t have no balconies in our hou.se; t ha t we must 
keep the ver t ica l s ight lines as low as possible con
sistent w i t h good head clearance over the seats i n 
f r o n t : and t ha t we mus t conf ine our seating to as 
nar row a hor izon ta l angle as possible. 
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Scheme A. Moditied amphitheater type 
with a narrow sight angle and loge boxes 
on a separate level. Seating capacity 
3,478, gross area 27,500 sq. f t . , width of 
auditorium and rear 208 f t . , width of 
proscenium 70 f t . , expanded width of 
proscenium 95 f t . , number of boxes 60, 
space occupied per person 7.9 sq. f t . The 
arrangement of the boxes is non-tradi
tional and the scheme is a possible one in 
relation to the lot. The scheme is desig
nated in the chart on page 248 as No. 9 

p. A. NjMm 

\OMCMesrfiA Pi\ 

SUM M AO. •• 
Ni'M»rr. 
..' '.rA-^ 

. '- •" •/. or 
• ^. -J.Y. A 73 ./ loo y. 

h / / /C 32.1 •/. 55 9 •'• •y.- /..:. •': 
C X52 •a - • • X- ssx 

i.o.- ^.1 !• -
E t2 i.i •/• : V) , . to- r. 

TOTAL looo :'. 

1—t SUM MAI Y 
y-or .;.-

A 
e t'X 2«»K ^ " • 94 looy. 
c 7t2 / X » x 1! 
D 490 11.0% 17 tty. 
C i$o 5 » X 

rortt »4JO 
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p. A. SyMi 

Scheme B. Designated on the analysis 
chart on page 248 as Theater No. 1 

Y o u w i l l note t ha t no ment ion has yet been made 
of distance f r o m the stage t o the rear seats, nor of 
the vo lume of the house. T h i s n a t u r a l l y concerned 
us. especially since there is an o ld t r ad i t i on i n theater 
design t h a t no seat shf)uld be more than 125 f t . f r o m 
the cu r t a in l ine, and no house should conta in more 
i l i a i i one m i l l i o n cubic feet, the first rule re la t ing to 
?eeing and hearing and the second to hearing. 

I lxperts b o t h in the science and a'sthelics o f sound 
agree t h a t f o r music l)rillianc.>' is essential f o r its 
f u l l e n j o y m e n t , (iood b r i l l i a n c y is reverberat ion 
under con t ro l . I n order to have reverbera t ion , e i ther 
the walls or cei l ing, or bo th , mus t in some degree re
flect sound. O u r experts have shown us how we ma>' 
shape the cei l ing of our a u d i t o r i u m so t h a t the 
directed and condi t ioned reflected sound m a y coni-
jH iisate, i n the rear half of the house, f o r distance 
ln>m the stage. W e find by theory and practice, 
t ha t the vo lume of an audience chamber has no 
efl^ect w i t h i n ve ry wide l i m i t s on i ts acoustics. 
Th is , we believe, disposes of the p rob lem of distance 
f r o m the stage as a f f ec t ing hear ing, gives us b r i l 
l iancy and, in add i t ion , a handsome cei l ing to shelter 
our f r i e n d M r . Penn. 

As to the effect of distance on seeing, we ha \e 
d i s t i n c t l y made a t rade . P'or the benefits of a low 
ver t ica l s ight angle a l ready discussed we have ex
changed nearness to the stage, bel ieving t h a t to see 
the stage and the performers i n normal re la t ionship 
one to the other and the audience is be t t e r seeing 
than mere nearness gives. I t is also t h o u g h t t ha t the 
gradual decrease i n scale g iven b y the audience i n 
a single surface f r o m the spectator i n a rear seat 
to the stage w i l l t end to make more h u m a n the 
scale o f those on the stage t h a n i f seen, suddenU-
( l in i i i i i shed . across the gap beyond the balcony r a i l . 

These considerations of the a u d i t o r i u m cannot be 
separated f r o m the stage, whose physical charac
terist ics are much affected b y those of the audience 
chamber. Hut we shall consider here on ly the most 
i m p o r t a n t and delicate p a r t of the whole theater 
as aff^ecting performance; t ha t plane or surface, or 
even xo id , which separates the actor f r o m the 

Scheme 1̂ . Amphitheater type with a narrow 
sight angle and with loge boxes. The seating 
capacity is 3,675; the gross area 29,5tX) sq. f t . ; 
width of the aiiditormm at rear 220 tt . ; width ot 
proscenium 80 tt , ; expanded width ol prosce
nium 114 f t . ; number of boxes 60. The space 
(Kcupied per person is 8 sq. f t . The arrangement 
ol boxes is non-traditional. In relation to the lot 
the scheme is too large in plan in all dimensions. 

The height of risers exceeds the legal limit 

250 T I I [ A R C H I T E C T U R .\ L F O R U M S E P T E M B E R 1 9 3 2 



audience. T h i s — the proscenium zone and the 
horizontal surface upon which the actor performs 
and the seating surface of the audience forms 
the physical whole upon which the entire imagery 
of the theater is hung. Al l the rest is mechanics and 
devices, the machinery of illusion, if you will, 
whose excellence, nevertheless, must be high. 

T a k i n g these three things, proscenium, stage and 
audience, then, as applied to the problem of the 
Philadelphia Auditorium, we have chosen to make 
the last inflexible and as fine as our study permits, 
and to make the first two as flexible as possible, and 
garnished with only the gadgets within the realm of 
possible use. T h e so-called "Total Thea ter" of 
Walter Gropius, and others, to a certain extent 
reverses this, making the audience flexible to the 
possible injury of the flexibility of the stage. Th i s 
idea was considered in this project and discarded 
not only for aesthetic reasons but also for its in
herent mechanical difficulties. 

A quotation from an office memorandum on the 
subject of the stage may give an idea of what we 
a)nsider flexibility: 

" — T h e tool? with which we should provide the 
designer and regisseur of genius are these: An acting 
area of ver\' large dimensions, or as small as he 
chooses. . . . W i t h this it must be possible either to 
eliminate the sense of a proscenium opening or ex
aggerate it. . . . I t must be possible to change 
easily the levels of the stage. . . . Entrances to 
the stage for the actors must be as many as possible 
— from the sides, from the rear, both at the stage 
level and from l)eneath it, from the audience and 
from beneath the audience. . . . I t must be possi
ble to stage a production on the apron, either wholK-
or in part. . . . Naturally, every facility for 
lighting must be provided, as well as adequate 
means of shifting what we now know as sceiierv ." 

A n d so we have Mr. and Mrs. Penn hearing, 
seeing and feeling, as intensely as we know how to 
make them, the imagery evoked from an instrument 
flexible enough for the manipulation of a genius. 
W e hope they will enjoy the performance. 

Scheme C. Amphitheater type with a wide sight 
angle and loge boxes. The seating capacity is 
3,100, the gross area 23,000 sq. f t . , the width of 
the auditorium at rear 266 f t . , the width o( the 
proscenium 80 f t . , expanded width of prosce
nium 108 f t . , the number of boxes 60, and the 
space occupied per person 7 4 sq. f t . The ar
rangement of the boxes is non-traditional. In 
relation to the lot this scheme is too wide in 
plan. I f placed in other direction it would be 
necessan.' to raise the auditorium above the 
street to make space for lobbies. The stage 

would still he too small 

p. A. NrMm 

Scheme C. Designated on the analysis 
chart on page 248 as Theater No. 2 
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Scheme D L>signated in the chart on page 248 as Theater 
No. 8. I t is a horseshoe type wi th a wide sight angle wi th 
ojXTa boxes in two levels and a widely projecting balcony 
at the sides. Seating capacity in the orchestra 1,840, seat
ing capacity in the balcony 1,760. The gross area of the 
orchestra is 12,800 sq. f t . The gross area of the balcony 
16,(XX) sq. f t . Width of orchestra at rear 205 f t . , width of 
proscenium 70 f t . , expanded width of proscenium 100 f t . 
The number of boxes is 62 and the space occupied per |x*r-
son 8 sq. f t . The arrangement of the boxes is traditional 
and the scheme is a p«)ssible one in relation to the lot 
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NEW THEATERS FOR THE CINEMA 
BY 

B E N S C H L A N G E R * 

• T ^ H E motion picture as a form of entertainment 
A has made notable strides in recent years. It is 

the dominant instrument which brings to the 
masses, in remote as well as in centralized locations, 
an effective theater art. heretofore out of reach. 
I t is only in the past few years that the motion 
picture has. due to many technical developments, 
proved itself a form of the theater arts that is 
worthy of a home or structure specially designed 
for its needs. 

A survey of the policies of theaters now in use 
would probably show that most of them are devoted 
to the exhibition of motion pictures exclusively. 
.Many of them at one time housed a combined 
entertainment of legitimate stage performance and 
the motion picture. T h e feeling that the motion 
picture was merely an added attraction ma>' ex
plain w^hy theater structures today are unsuited 
for j)roper motion picture exhibition. 

Although the requirements of vision, of acoustics, 
and of the comfort of the patron are important in 
the planning of the legitimate theater, it will be 
found that these requirements are subject to a more 

* E D I T O R ' S N O T E : Mr. Schlanger is an architect, a nu-nil>frof 
the Society of Motion Picture Engineers and has done 
much indi\ idual research on the problem of proper vision 
for the motion picture theater. The parabolic re\"erse Hoor 
system was developed by him. Although application has 
lx«n made for a patent on the system, Mr. Schlanger is 
genenjus in offering any assistance that he may be able to 
give in the development of I)etter planned cinemas. 

precise adjustment in the case of the motion picture 
theater. T h e sounds and dialogue, now part of the 
motion picture, ha\-e a broader range of freciuencies 
and volume than can ever emanate from a legitimate 
stage performance. T h i s makes the problem of 
acoustics in the cinema a relati\ely more complex 
one and rec|uires a more delicate adjustment of the 
form and treatment of the theater interior. 

Basically, however, the acoustical requirements 
of the cinema and of the Iegiiiin<ite theater are 
similar, differing oidy in degree. I t is the require
ments of proper vision of the .screen in the cinema 
which differ entirely from the re(|uirements of 
vision of the legitimate performance. I f necessar\-, 
acoustics in the legitimate theater could be im
proved to accomiTiodate the audible screen per
formance, but in the matter of proper vision the 
very form of the legitimate theater structure is 
basically unsuited for, and difficult to adapt to 
inoiion picture presentation. 

X'iewing a stage performance is similar to ob
serving images, backgrounds, etc., in real life. 
T h e performance, or that which is being viewed, 
holds a particular position and the spectatf)r may be 
in any arbitrary position in relation to that which 
is being viewed. In any one of a variety of locations, 
the spectator receives his own particular perspective 
view of the performance. One view may be different 
from or better than another, but each still has iis 
interest and value for the viewer. In the cinema, 
the camera becomes the many eyes of the spectators: 

The.se two charts illustrate graphically the usable areas 
for proper vision in a motion picture theater. Chart 
No. 1, at the left, determines the usable areas in a 
horizontal sense (plan view). The shaded portion indi
cates areas commonlv used but affording poor seating 
positions. Chart No. 2, above, determines the usable 

areas in the vertical sense 
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These two scenes Irom a motion picture, 'The Washmgton Masquerade," illustrate ,_:n the left) a direct view and 
'at the r ight) a distortion of the same scene if viewed from a position outside an area 13° to a perpendicular 
erected at the edge of the screen. A similar distortion takes place above the 15° vertical maximum tor good vision 

it commands not on l \ ' one perspective xiew of the 
performance, bu t maiu" more impossible f o r the 
sj)ectators of a stage, and transposes t hem on to 
a two-dimensional surface, the m o t i o n p ic tu re 
screen. 

T h e spectator 's posi t ion fo r v iewing the screen 
performance is not an a r b i t r a r y one, as i t m a y be in 
the l eg i t imate theater . He mus t be seated w i t h i n a 
conf ined area sui table fo r v i e w i n g the two-d imen
sional screen surface. T h e v iew obta ined b>' each 
.spectator of the screen is a s imi la r one, f o r the 

\ B 

/ \ / 
Screen - 7 

/ \ / \ 

/ o Figure I 

/ / 

This diagram explains graphically the 
distortion apparent b\ comparing the 
two illustrations at the top of the page 

perspecti \ e effects that wou ld be seen f r o m d i f f e ren t 
vantage po in t s in real l i f e o r on the l eg i t imate 
stage have already been achiexed b\- the m o v i n g 
eye of the camera. T h i s means t h a t the spectator 's 
\"iew of the screen images already t h r o w n in to 
perspective mus t not be a d d i t i o n a l l y foreshortened 
or coi i \e rge( l . . \ d i s tor ted \ i e w of the two-d imen
sional ()icture surface w i t h images and background 
alread\- t h r o w n i n t o perspective is ver>' d i s t u r b i n g 
to ocular and p lu s i ca l c o m f o r t . 

T h e au thor has developed two char ts ind ica t ing 
the areas i n the m o t i o n p ic tu re theater wh ich are 
usalile for pro|)er \ ision of the mo t ion p ic ture screen. 
Chart . \ o . 1 determines the usable areas in the 
hor izon ta l sense (plan \ iew ). ("hart . \ o . 2 determines 
the usable areas in the ver t ica l sense, representini.: a 
l ong i tud ina l section taken th rough a mo t ion picture 
a u d i t o r i u m . T h e shaded po r i i 'ms in both charts in 
dica te areas wh ich are c o m m o n l y used in man>' 
theaters b u t a f fo rd o n l y v e r y poor seatinii |)ositi()ns 
f r o m w hich spec l a i<irs ob ta in a ( l i s i ( i r i i ' d \ iew of 
the screen image. 

Figure \ o . 1 shows how a dis tor ted \ iew of a 
human figure results f r o m the poor posi t ion of the 
>|)eclalor in i c l a l i on i n ihe ^c r f e i i . I ) i i iu- i is ioi i A is 
the f u l l w i d t h of the human figure (plan v i ew) . 
Dimens ion B shows the foreshor tening of Distance 
-A due t o the pa r t i cu la r perspect i \e view the mo t ion 
p ic tu re camera has obta ined - a \ iew s imilar to 
t ha t ob ta ined b\ ' the spectator in a s imi lar posi t ion 
in the l e i : i i i i na i e theater. Distance C represents 
Distance A decreased, first, by a na tura l fore
shortening (due to the c.imera angle) and . secondK-, 
by the poor posi t ion of the spectator in relat ion to 
the mo t ion | ) ic ture screen. It is easil\- seen tha t if 
Distance (" must represent Distance A . the result 
can be o n l y a d i s to r t i on of the image. 

D i s to r t ed \ iews of f o r m s and background on the 
screen are accented most when the fo rms of back-
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ground appear in sharp |)erspective. A view taken in 
sharp perspective in motion picture work is one of 
the most forceful and effective instruments of the 
motion picture art. Thus , it is necessary that the 
means of exhibiting must be allied with the produc
tion of the motion picture itself. 

T h e comfort of the patron also requires more 
careful attention in the cinema than in the legitimate 
theater. T h e spectator in the cinema must be at 
ease and must feel neither bodily nor ocular dis
comfort. T h i s is essential to help complete the 
illusion of realism desired, despite the fact that the 
images on the screen have technically only two 
dimensions. 

T h e comffTt of the patron depends upon the 
seating arrangement, which involves chair spacings. 
aisle arrangements, and the floor slopes and the 
balcony pitches. C h a i r spacing and aisle arrange
ments are largely controlled by the local building 
ordinances and the economies of space utilization 
for each individual project. But a more important 
and heretofore neglected consideration is the seating 
arrangement as it is affected by the needs of ocular 
and bodily comfort. A scientific adjustment of the 
floor slopes, balcony pitches, sightlines and in
dividual chair back pitches is needed to insure the 
patron's comfort. 

T h e floor that slopes up from the stage has been 
c(iinnn)nly u.sed to gain unobstructed vision and 
has served its purposes sc) far as the needs of the 
sI , l^e performance were concerned. However, this 
type of floor is not efticient for the cinema; first, 
because it does not allow for the designing of the 
seating areas within the confines from which the 
screen may be properly viewed, and, secondly, 
because it does not permit the use of proper seats 
and chair back angles needed for the spectator's 

Figure 2. A diagram of the typical theater wi th the usual 
sloping floor and high balcony. Spectator " A " must t i l t 
his head backward in order to view the upp>er portion of 
the screen. The steep angle of the balcony makes it neces
sary for " B " and " C " to lean forward in order to view 

the .screen 

comfort w hile viewing the entire height of the mo
tion picture screen. 

On the orchestra floor level, the present arrange
ment f)f floor slope requires (except at the extreme 
rear of the auditorium) that the spectator tilt his 
head backward to see the upper portions of the 
screen, in some cases to a somewhat painful degree. 
In the balcony the steep angle makes it necessary 
for the patron to pitch his body forward away from 
the support of the liack of his chair in order to view 
the screen which, in most cases, is at a level below 
that of a greater part of the balcony or balconies. 

T h e parabolic reversed floor system corrects all 
of the faults which become evident when the present 
type of theater structure is used for motion picture 
exhibition. T h i s new system brings the high point 
instead of the low point of the floor nearest the 
screen. Th i s permits a systematic tilting of the backs 

— — _ ^ _ 

/ / ^ 

/ /' 

/ A A 

r 

1 / 
1 — — -
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Figure 3. Scientific adjustment of the floor slopes, balcony pitches and individual chair back pitches is needed to insure the pa
tron comfort. In " A , " the spectator is forced to assume an unnatural head t i l t in the orchestra. In " B , " his position is uncom
fortably reversed in the balcony. "C"" illustrates the comfortable position assumed on a horizontal floor wi th a reversed pitch 

E P T E M B E R 1 9 3 2 T H E A R C H I T E C T U R A L F O R U M 255 



»UU UlllOM OP LNltRC MIIQMT 
o r s C R t l M o a T M W t o a1 S ' - n c w - P M i l x r nor*.. 

M Z ~ l t O W - » l t V l R i l O t U W I C 

or noon. '• 

PITOt Of 
..I .'.(> 

i r t C T * f o R S HtAO 

M R C I M I O N 10 R l V t R S t D IIOOH 

Verien rit:ari hri[inet 

Figure 4, above, is a diagram for determining the screen 
level, sightlines, distances, slope of floor and pitch of 

seats. W hen the distance "C"' is from 0 to 15 f t . , B; 
A ^ . 

when C, is from 15 to 30 f t . , . = B; when ""C" is from 

30 to 50 f t . , ;^ = B. In the diagram ••C." = the distance 

from the first eye to the screen. "B" ' = the distance from 
the first row eye level to the bottom edge of screen; 
" A " = t h e height of the screen. Figure 5. below, shows 
that for proper screen vision approximatelv onlv half of a 

flat auditorium floor may be used to advantage 

"f the chairs on the reversed orchestra floor slope. 
B y tilting the body backward to a specified i)itch 
in ciich row and permitting the higher part of the 
floor in front of the seat to support the feet, a 
natural and comfortable position is assumed which 
all<»ws the spectator to obtain a complete \'iew of 
the screen without having to raise his head from 
its natural position. Seats on the orchestra level 
mure remote from the screen require less tilt. 

T h e angle of tilt in each case is perpendicular to 
a line of sight drawn from the eye level to a point 
on the .screen about one-half its height from the 
lower edge. T h i s is the area of ma.ximum action 
where the spectator's eyes are most usually focused. 
T h e angle formed between the back of the chair and 
the seat is 98° . Th i s is a constant for every chair, 
because it has been I'ound nidsi coiuluciN'e i " a 
correct and restful posture. Heretofore, only the 
pd^ition of the seats and the screen were taken 

in to consideration in de t e rmin ing sightlines. the 
matter of posture being entireh- disregarded. T h e 
.screen itself is raised to a prescribed height above 
the lexel of the eye line of the f i rs t niw of seats 
nearest i t . T h e re\"erse slope of the orchestra floor 
penniis esi;il)lishin^ a delinite relation between the 
inclination of the floor and that of the seat and the 
|)osition of the screen. It would be impossible to 
appl\ iliis sNstem of tilling l<» ihe present slope of 
the orchestra floor because the proper angle ol the 
seat with respect to the l)ack of the chair could not 
be maintained without leaving the feet unsup
ported. Sightlines from the f)rchestra le\el cannot, 
therefore, be improxed for screen entertainment 
unless the slope of the orchestra floor is reversed. 

While this arrangement distinctly imj^roxes the 
orcliesira seating, it also serxes as a means by w hich 
the complete form of the theater may be rex ised to 
suit the re(|uirements of the screen performance. 
The faults of the present orchestra seating are 

greatly magnified w hen the enlarged screen is used 
fiecause the spectator then has to tilt his head back-
ward ex'en further than it is now necessar\ wiili the 
small .screen. A n d .so the enlarged screen has also 
.served as an important agent in determining a new-
form for tin- tlu-ater structure. 

Rexersing the slope of the orchestra floor also 
liriiigs man\- decided ad\antages to the l)alcon\-. 
which can now be kept low and of a slight pitch, 
made possible by the low point of the rear of the 
lexcrsed orchestra floor. T h e balcony thus l)ecoines 
more desirable for two reasons: (1) due to the fact 
that the level of the screen is \er\- much the same 
as that of the l)alcon\-. llie sightlines are greatly 
improxed. and (2) direct and easy access to the 
balcony from the street lexel is prox'ided. the dif
ference in levels being surprisingly small. com|)ared 
to the difference in these lex els to the usual theater. 

.-\ C(»mplete analysis of bodily posture has been 
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made in connection with the parabolic reverse floor 
principle; the maximum and minimum angles at 
which the spectator may comfortably repose in seats 
placed on the different portions of the orchestra 
floor and on the balcony and yet maintain ocular 
comfort. I t is of no value to be seated comfortably 
if the eye must be strained to see an image placed 
out of the normal range of vision. T o avoid this 
fault in seating design, the author has correlated 
the factors of the normal range of vision and good 
bodily posture. 

T h e Flat Floor and Its Relation to the Reverse 
Floor. T h e problem of exhibiting motion pictures 
in an auditorium having a flat floor presents 
itself when an auditorium (in institutional and 
non-commercial structures) is designed for multiple 
uses. W'hile it is possible to exhibit motion pictures 
under such conditions, it can be properly ac
complished only by a highly inefficient use of floor 
area. For example, in a room 30 x 80 ft., with a 
screen placed 4 ft. away from the end wall for the 
amplifying horn, only about one-half of the depth 
of the room is usable for projjer seating. T o make 
these seats usable, it is necessary to raise the posi
tion of the screen sufficiently to allow vision of the 
bottom edge of the screen from all seats. T h i s 
renders the front half of the room near the screen 
unusable for seats, due to the high position of the 
screen which produces distorted screen images in 
relation to the low level of the floor at the screen 
end. 

T h e reverse floor principle is an evolution of this 
factor of gain in the vertical range of vision due to 
increased distance from the screen and it is therefore 
an e\'olution of the flat floor rather than an improve
ment of the commonly sloped orchestra floor. T h e 
basic foundation of the parabolic reverse floor 
principle is the position of the screen in relation to 
the gain in the vertical vision due to distance from 
the screen. T h e position of the screen and degree of 
the reverse slope (which controls the angle of chair 
back tilt) can be determined, however, only from a 
thorough analysis of all the factors involved. (See 
Figure 6.) 

Screen Size, Proportion and T h i r d Dimension. 
T h e screen is the motion picture stage. I t is 
the nucleus of the whole theater design, the point 
around which the whole theater should be built. 
T h e dramatic effect of the screen performance on 
the spectator has yet to be thoroughly analyzed. 
T h e screen as it is presented in today's cinema is 
still an obviously framed picture instead of a space 
into which we peer, seeing the projected other world 
of the cinema. T o achieve this much-desired effect, 
the scientific development of the third dimension 
effect on the screen is a primary necessity. Thi s , 
however, implies many technical ditticulties, and 

Projection angle 
center of icreen 15* 

6 ° 

nglt lo ] Pro/ecli^.. . 
center at icreen 21 

lo; 

Projection anote lo J 

center ol icreen 22* 

projection arnjle lo 2o" 

Screen 
I o high 

APPLICATION OF THE 
PARABOLIC REVERSE FLOOR 

Figure 6. These tour diagrams illustrate the econt)my of 
space which may be achieved by utilizing the parabolic 
reverse floor system. The dotted section lines show the 
orchestra and balcony floors of four common types of 
motion picture houses. The heavy lines show that with 
the parabolic reverse floor the capacity of the theater may 
be maintained, the visual efficiency raised and the comfort 

of all spectators greatlv increased 
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Kti irm-L'niliraooJ 

At the left is a section ol the 
Thalia Theater, New York, I^eii 
Schlanger and R. Irrera, .Archi
tects, and above is a view of the 
orchestra in the Thalia Theater 
which illustrates the practical 
application of the parabolic 

reverse floor svstem 

Figure?. Three proportions 
lor moving picture screens 
No. 1 has a proportion of f 
to 1,8 and accents the 
horizontal direction. No 
2, having a proportion of 1 
to 1.67, permits both the 
vertical and horizontal di
rections to be well balanced 
lor picture composition 
and may be modified to 
.ichieve any desired shape 
No. 3, the present screen, 
accents the vertical direc
tion. No. 1 and No. 3 are 
not susceptible to changes 
in shajx:, because a modifi
cation would result in too 
great a reduction in the 

picture size 

until they are overcome, other means at present 
more available must be used to increase the screen 
illusion of space real it \ \ Upon these means, namely, 
the proper size, proportion and framing of the 
screen, depends the effective delivery of the per
formance to the spectator. 

A maximum size screen is desirable. It shotild. 
if possible, dominate the whole forward portion of 
the auditorium. T h e spectator can thereby be made 
to feel that he is actually encompassed in the action 
which he \ iews. T h e ma.ximum size screen also 
enlarges the scale of images and l)ackgrounds in 
relation to the spectator, thereby- heightening the 
dramatic effect. 

T h e size of the screen is dependent upon (1) the 
width and depth of the auditorium: (2) distance 
sacrificed between the screen and the first row of 
seats; (3) distance from the screen to the row of 
seats furthest from the screen; (4) the location of 
the balcony facia or facias fixes the maximum 
height of the screen (the u.sual large overhanging 
balcoiu limits the height of the screen); (5) the 
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shape of the screen; (6) the width of the motion 
picture film (at present .̂ 5 mm.; a 50 mm. width 
is now being considered); (7) projection lens size; 
(8) length of throw from projector to screen. 

T h e present type of theater structure cannot ac
commodate a large screen. There may be sufficient 
space in the proscenium opening, but balcon\' 
obstructions and unsuitable floor slopes afford vision 
characteristics which are adaptable only to the 
smaller screen now in use. A maximum size screen 
is verN- readily usable in a theater with reverse 
slope floor. 

T h e proportion of the screen is an important 
factor in cinema design inasmuch as it controls the 
size of the .screen. For example, the height of the 
screen should determine the slope and position of 
the floors and balconies, the shape of the auditorium, 
the location of the projection booth, the seating 
arrangement, and the chair back pitches. T h e 
width of the screen determines distances B and C 
show n on Char t No. 1. It is therefore necessary to 
investigate screen proportions before planning the 
cinema auditorium. 

Screen Framing. Motion picture screens are com-
monl\' framed with a black velvet masking placed 
directly in front of the white sheet to insure a 
steady, sharp edge for the picture. T h e fuzzy edge 
of a magnified light source and the slight shifting 
of the picture due to vibration in the projection 
machine is invisible to the spectator l)ecause the 
black masking absorbs a few inches of spilled light 
all around the screen. However, because of con
trast, the eye is always somew hat conscious of the 
frame, instead of the picture image only. T h e result 

lONGITUDlMH SJCTICT. 

II 
lOf tgT — I 

Plans and a section of the projected theater employing the 
reverse floor principle. Due to the loc:irion of the balcony, 
the capacity is more than usual in a small house, and the 
space under the balcony may be put to commercial use 

Kffstont'Vndiruooil 

At the left is a .screen masked with a tvpical frame of black velvet used to insure a sreaeh, .sharp edge of the 
picture. At the right is the screen in the Thalia Theater which shows an even tone of light stretching from wall 
t .i wall . An obvious architectural frame is lacking and the .screen image blends naturally into its surroundings 
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is d i s t r ac t ion and ex'e fa t igue . In add i t i on , the ob-
xious f r a m e of this t\"i)e of masking destroys the 
i l lusion of space re.ilisin so much desired. 

T h e i l l u m i n a t e d screen and its su r round ing 
surfaces should appear as an ex'en tone of l ight 
s t re tch ing f r o m side wa l l to side w a l l . T h e screen 
image in effect should blend i n t o the side wal ls and 
ceil ing, f o r the obxioi is a rch i tec tura l proscenium 
f r a m e is useless and de t r imen ta l to the screen 
performance. T h i s p o r t i o n of the cinema is subject 
as yet l o some impor t an t s tudy relatix'e to the 
t rans i t ion between the audience and the per-
fi >i-inance. 

.•\ recessed mask ing w.is employed bx- the au thor 
in the design of the ' I 'hal ia Theater , in New ^ 'o rk . 
to decrease the sha r j i contrast heretofore ment ioned . 
A haze of l i g h t a round the screen {)rojected f r o m 
the side w ings w as used. 

P r o j e c t i o n and P r o j e c t i o n B o o t h . In the placing 
and p lann ing of the pro jec t ion room, the f o l l o w i n g 
factors are i m | ) o r t a n t : 

1. T h e projc-ciion angle due to the posi t ion of the 
booth in relat ion to the screen. M o s t booths are 
l)laced at a level ox'er the top of the high p o i n t o f a 

balcony. T h i s im|)l ies excessive i ) ro jec t ion angles 
w l i i c l i produce ( l i s io r ied screen images. : \ p ro jec t ion 
angle o f 18° taken f r o m the lens center of the pro
jec t ion machine to a midwax- po in t on the height 
ol the screen is suggested as a m a x i m u m angle to 
avo id dis tor t ion. 

2. Pro jec t ion room layout and equ ipment . (See 
ty | ) ica l plan on page 276.) T h e leading i)r() jeciion 
e( |u ipmenl manufac tu re r should be consulted fo r 
i n f o r m a t i o n re la t ing to the necessary w i r i n g , p ip ing , 
etc., in connection w i t h booth equipment . 

.V P ro jec t ion boo th enclosure cons t ruc t ion . T h e 
j)r() jeclion booth should be constructed so as to 
be soundproof, in order to e l imina te I r o m the aud i 
t o r i u m a l l machinery noises, x ib ra t io i i s at id the 
sound-recording m o n i t o r horn in the boo th used b \ 
the o[)erators for checking the sound in the audi 
t o r i u m . (See I ' n i t e d States ( ' .o \eminent bu l le t in 
for i n f o r m a t i o n on sound-proof wal l const ruct ion. ) 

K I ) I T O K " S N O T K : Citini»li'nu'nring Mr . .Schlangt-rV article 
from the :<ian(lpiiinl o f trchnical jirojection and souiicl 
t'(|uii)nient. there will be in the October i.̂ ŝue an article 
on the installation of motion picture i'(|uipnu-nt b y Harry 
H. Brauii of the PhiUophone l)i \ ision o f the Radio Cor
poration of .\mi-rica. 

The theater in Drottninghi)lm, Sweden, was built in the year 1766 and contains many stage properties and costumes 
from the tune of Gustav I I I . The illustration above showing part of the stage equipment is particularly mterest-
ing in contrast wi th the manv highly mechanized devices which are a necessity to the theater stage ot today 
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ACOUSTICS IN THEATER DESIGN 
BY 

PAUL E. SABINE 

niRE(.:TOR, RIVERBANK LAl«RATORIES 

TH K securinj ; of j jood hearing; condi t ions does not 
impose any ve ry hard and fast demands t ha t 

must l)e met a t the sacrifice of other desiral)le fea
tures of desi,t;n. Rooms arc rendered acoustical ly 
good th rough the absence of defects rather than b>-
the possession of posi t ive vir tues . As evidence of this 
m a y be ci ted the fac t t ha t i n the older theaters of 
conxcn t iona l types, w i t h one or two balconies and 
seating less than 1.200 people, the acoustic proper
ties .\vr I ;C IUT ; I I I \ i i i i i l c r x c c l l c i i I . As c x c f ] > 1 ii n i s , o n e 

calls to m i n d certain ou t s tand ing examples in which 
i n response to the cl ient 's demand for something 
novel and s t r i k i n g , the archi tect has resorted to new 
.ind t in t r ied forms, w i t h unfor tuna te mistical 
results. L i m i t a t i o n s as to size, the necessil\- of keef)-
ing distance's f r o m the stage small enough that the 
most remote seats w i l l come w i t h i n the range of the 
unaided speaking voice, tend to ob \ i a t e acoustical 
defects. 

W i t h the advent of t a l k i n g mot ion pictures, and 
of sa t is factory means of sound ampl i f i ca t i on , these 
l i m i t a t i o n s have been removed. T h e present t r end 
t o w a r d much larger houses, intended fo r wideK 
divers i f ied uses, inc lud ing vaudevil le numbers, 
sound f i lms, and orchestral performances, makes 
acoustics a much more impor t an t element of the de
signer's p rob lem. V iewed f r o m the s t andpo in t o f 
u t i l i t y on ly , th is p rob lem is s imply to provide seats 
fo r a large number of people so that all ma\ ' see and 
hear clearly w h a t transpires on the stage. I t is the 
jiurpose of this ar t ic le t o deal b r ie f ly w i t h the condi 
t ions necessary fo r good hearing. 

There are a few s imple rules which m a y be f o l 
lowed in (lcsii;n t ha t w i l l go far t oward insur ing 
sa t is factory hearing condi t ions . T h e y may be 
enumerated as f o l l o w s : 

1. Side walls and ceiliiiji in the from of the room should 
refl i r t thr sound at nearly glancing angles to the sides and 
rear of the room. 

2. F.Mrnded cur\ed wall or ceiling surfaces, |)articularl\-
those with curvature in two planes, should not ha\ e centers 
or a.\es of curvatures that fall either on the stage or near 
any portion of the audience. 

.V Thf average (ciiing lu-ighi slionid \)v detcrniincfl b\' 
the nmnlKT of seats, so that the cubic contents per seat is 
not greater than about 200. 

4. The total sound-abst)rbing power should l)e such that 
with the average audience present the rexerheration lime 

computed 1)>- the rc\crheralion fornuila will fall within the 
range of acceptalilc valnes tor a room lia\ ing the \dlume of 
the pr()|)osed room. 

5. rpholslered seals should be sinritied in rooms in 
which frecpient small audience nse is to be e.\i)ectcd. 

T i n - reason for Rule 1 is obvious enough, l-'rom 
the s tandpoint o f hearing, as well as of si-eing. seats 
in the center and near the f r o n t are more desiral)le 
than those at the sides and rear. 1'roper design under 
this rule w i l l ma te r i a l ly lessen the undes i rab i l i t \ of 
the side rear seats. T h e o j je ra t ion of the rule w i l l in 
general lead to a fan-shaped or spat i i la te plan, and a 
ceil ing which slopes upward f r o m the slage opening. 
Both these features of theater design are desirabli-
for other t h a n acoustical reasons. T h e fan-shaped 
plan is good 1)\- v i r t u e o f the fac t t ha t the angle be
tween the line of vis ion f r o m seats at the side to the 
stage does noi become excessive, while the sloping 
ceil ing is a na tu ra l means of t a k i n g care o f the 
greater height a t the rear required b y the balconies. 
T h e tolerances t ha t are a l lowable under our f i rs t 
i tile in the par t icu la r contours emploNcd st i l l lease 
considerable leeway f o r i n d i \ i d u a l i t y in a n y par
t i cu la r case. 

.Attempts to direct sound to specilied poin ts by 
precise design of contours are t o be discouraged. 
T h e fac t t ha t the sound in a theatr ical perforniam e 
does no t or ig ina te at a hxed p o i n t on the stage 
makes this impossibh-. ()ne is satislied to know the 
general d i rec t ion wh ich the reHected sound w i l l 
take and th is can be de termined by the simple law 
tha t the d i rect sound and the reflected sound make 
ecjual angles w i t h the normal to the rcHecting sur
face. A n easy geometrical cons t ruc t ion for detei-
l u in ing the d i rec t ion i n which sound w i l l be rellecied 
f r o m a surface is shown in Figure 1. I f sound 
originates at S and is reflected f r o m the surface M \ , 
|)ass a perpendic ular to M \ (extended i f necessai \ i 
th rough S. Locale S' on this per])eiul ici i lar so that 
.S' and S are etpial ly distant f r o m M \ . .S'.M and .S'N 
w i l l ma rk the boundaries of the reflected l)eam. In 
th i s way one can easily de te rmine the general direc
t ion which sound w i l l take a f te r ref lect ion f r o m any 
g i \ ( n surface. T h i s cons t ruc t ion w i l l prove u.seftil in 
de t e rmin ing the [iroper angle between the side walls 
and the cu r t a in line, as well as the upward slope of 
the proscenium and of the cei l ing f r o m the i>rosce-
n ium opening. 
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Figure I , above at the Iclt. slunvs die construction 
for determining the direction ol sound reflected 
from a given surface. The two plans at the right con
stitute Figure 2. In A tlie curved rear wall wi th 
center ol curvature on the front focuses reflected 
sound at the point of origin. In B the iacus eflect 
is reduced by increasing the radius of curvature to 
twice the distance from curtain line to rear wall 

Figure 3. A suggested plan and section for a theater wi th 
one balcony, seating 2,4(X) |->ersons. It illustrates a design 

conforming to the rules enumerated on page 261 

T h e second rule calls f o r c a i v f u l sc ru t iny of the 
cu rxa iu re of rear walls . par t icularK- in t a l k i n g mo
t ion pic ture houses. I t (prohibits the use of domed or 
\ ; i i i l i e ( l main ceilings, centering at or m-iu- the hi-ad 
level of the main f loor audience and calls in geneial 
f o r ca re fu l examina t ion o f the eflects o l extended 
curved shapi-s. One fre( |uent l \ - meets plan design> 
fo r large houses, i n which the seating and the rear 
walls are circular atid center ing near the cu r t a in 
line. T h i s arrangemt nt accentuates the rear wal l 
echoes tha t to a greater or less degree ma\- he de
l e led in the f o r w a r d half of a lmost all large thea
ters. I n Figure 2. the curved rear w all center ing on 
the stage shown in A . focusses the sound wh ich it 
reflects to the point of or ig in w i t h an annoxini^ 
" b a c k s l a p " for the performers and the audi tors in 
the f r o n t o f the house. I n B . the m a i n cu rva tu re is 
f la t tened out to a radius of cu rva tu re twice the dis
tance f r o m cur ta in l ine to rear w a l l , w i t h a corre
sponding reduct ion in the concent ra t ion . T h e same 
rule applies to the cur \ a ture in transverse section of 
ceil ing \ al l! I s . A cy l indr ica l \ au l t of u n i f o r m curva
ture whose axis falls w i t h i n the room w i l l result in 
undesirable concentra t ions o f ceil ing-reflected sound, 
w hereas a s l ightK i in \ e d mai t i por t io t i w i t h co\ ed 
sides is innocuous. 

T h e appl ica t ion of all the principles of good 
a( i iustical design can |)erhaps be best i l l u s t r a t ed b \ 
l ; ik inu a sp<'cilic case i ind i iol ini . ; t lu- points at w hicii 
acoustic demands enter i n t o the de \e lopment of t in-
plan>. W'e w i l l suppose thai we l iaxc lo design a 
theater w i t h on ly one ba lco iu ' and 2,400 seats. I t is 
specilied l l i a t the most d is tant seat on the main 
f loor shall not be more t h a n 1.̂ 0 f t . f r o m the stage-. 
X'aried types o f en te r ta inment , i nc lud ing \ audevi l le 
numbers, musical shows, t a l k i n g mot ion picttne> 
and orchestral perf()rmance>. are con templa i i ' d . 
A | ) p r o \ i m a t e l y two- th i rd s of the seats are to be on 
the main Hoor. Hear ing cot idi t ions are to be good 
w i t h on lv tw( i - tb i rds of the seats t i l led. 
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T h e hor izonta l dimensions are fixed by the n u m 
ber o f seats t ha t have to be provided . A l l o w i n g 7 sq. 
f t . per seat, i nc lud ing aisle space, the 1,700 main 
floor seats call f o r an area of 1.700 X 7 = 11.900 sq. 
f t . T h e requi rement of a ma.ximum distance of 130 
f t . w i l l a l low a dep th o f 120 f t . , let us say. so t ha t the 
average w i d t h must be 11.900 ^ 120 = 99 f t . Sup-
[)ose we adopt a t rapezoidal plan as l ike ly to provide 
useful side wa l l reflections of sound. W i t h a 50 f t . 
stage, a n d w i t h an allowance of 12 '2 f t . on either 
side of the proscenium opening, we have a w i d t h of 
75 f t . at the stage end of the t rapezoid. For an aver
age w i d t h of app rox ima te ly 100 f t . , the w i d t h re-
( |uired at the rear is then 125 f t . Roughly , the plan 
w o u l d be t h a t ind ica ted in the do t t ed lines o f I ' igure 
3. I n the solid lines there is suggested a natura l de-
N e lopment of this floor p lan. T h e radius of curva tu re 
of the ma in po r t ion of the rear wal l is twice the 
dep th , thus m i n i m i z i n g the possibi l i ty o f concen
t ra ted rear wa l l reflections. T h e coved corners at the 
rear w i l l not produce any undesirable etTect since the 
t ime lag between di rect and reflected sound w i l l be 
ext remely short at points where the concentra t ion 
due to these surfaces w i l l occur, l l s i n g the construc
t ion already described, we find tha t the side walls 
ic l lec l sound originat ini^ on the staiic to ihe sidi-s of 
the room a t the rear, thus meeting the reciuirements 
of ou r first rule . 

T h e requirement of 700 balcony seats w i t h a 
spacing of 6 sq. f t . per seat calls f o r 4,200 sq. f t . of 
balcony seating space. Stepping the rear l ine of the 
balcony 5 f t . back of the rear line of the ma in floor 
we have a balcony overhang of .S7 f t . , not an exces
sive amoun t i f we prov ide ample height of the 
under-balcony cei l ing. T h e height of the balcony 
opening should be no t less than one- th i rd the under-
l)alcony dep th to insure an ample supply of sound to 
the rear ma in floor seats. M a k i n g a l iberal a l low
ance on this score, we shall call for a height of 15 f t . 
f r o m the ma in floor to the under side of the balcony 
f r o n t . 

I n developing the sections f r o m the plan we get 
the average cei l ing height tha t is acoustically desir
able f r o m the app l ica t ion of our t h i r d rule. T w o 
hundred cubic feet per seat calls f o r a t o t a l cubical 
content of 2,400 X 200 = 480.000 cu. f t . W i t h a plan 
area of approx ima te ly 12,000 sq. f t . , the average 
cei l ing height should be about 40 f t . A suggested 
long i tud ina l section is shown in Figure 3. on which 
i t w i l l be noted t ha t the f o r w a r d por t ion of the ma in 
ceil ing reflects sound usefu l ly to the seats at the 
rear of the m a i n floor and th roughout the ent ire 
balcony. T h e cu rva tu re of the ceil ing in l ong i tud ina l 
section is so s l ight as t o prcxluce no appreciable con
cen t ra t ion of the reflected sound. 

T h e curved contours i n plan and long i tud ina l 
section suggest curved transverse sections. T o axo id 
the poss ib i l i ty o f focusing i n the transverse plane, a 
flat e l l ip t i ca l arched cei l ing is suggested. T h e ma in 

Acceptable Reverberaiion Times 

Speech 
music 

1.0 

0.8 

Reproduced sound 

Concert halls 
and audiioriums' 
Mofion picfure r^] 

fheaires . 
8 8 8 

Volume in Cubic Feet 

Figure 4. above, shows the acceptable rever
beration times for rooms of different sizes 
and uses. In Figure 5. below, the focused 
echoes from ceiling dome and cylindrical walls 
rendered this ri)om acousticallv intolerable 

9 
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A u d i t o r i u m \ 

Figure 6. Good ceiling design renders hearing in balconies 
excellent, but the curved stage and rear walls give un
satisfactory acoustical conditions on the stage and at the 

front of the main floor 

r i ' i u r a l por i lDi i should ha \e a radius of approx i 
ma te ly 80 f t . , w i t h sharply coved |X)rtions at the 
side. T h e development of these sections m a y call 
fo r one or more archi tec tura l breaks in wa l l and 
cci l i i iu lines. These arc acclUsticalK qu i te unol i jec-
t ionable . Moreoxer . acoustical considerations i m 
pose no l i m i t a t i o n s upon the relief of wal l and cei l int i 
surfaces by archi tec tura l o rnamen ta t i on . 

In the foregoing, our design was developed w i t h 
the requirements fo r good hearing p r i m a r i l y in 
m i n d . W e a r r ive a t a result t ha t shows no marked 
evidence of i t s acoustical m o t i v a t i o n . W e have used 
( ui \ ed fo rms w i t h o u t r unn ing the r isk of acous i i i al 
d i f f i cu l t i e s and have provided for a nearly equal 
d i s t r i b u t i o n of sound in t ens i ty th roughout the 
room. I t onl\- remains to consider the proper rever
berat ion t ime in v iew of the var ied uses to which 
the room is t o be p u t . I n Figure 4. the range of 
reverberat ion times, wh ich experience has shown to 
g ive good hear ing condi t ions i n rooms of d i f f e r en t 
volumes, are p lo t t ed as a f u n c t i o n of the vo lume in 
cubic feet. W e note lower \a lues for ref)roduee(l 

sound than i n rooms in tended fo r speech and music. 
Since in the case considered, \ arious uses are con-
i c i n p h u e d . we shall Uikv the midd le of the rani;e 
t ha t covers al l uses and we find tha t f o r a room of 
4S().0()() cu. f t . , a rcvcrl)ci-ation l i m e of ] .r< seconds 
is .iccepial)le. This is computed by the we l l -known 
f o r m u l a T^.O.S \ a. in which \ ' is the \"olume in 
cubic feet and a the to ta l sound-absorbing power of 
the room. W e compute the t o t a l absorbing power 
needed to give a re\ er l )erat ion t i m e of 1.5 seconds as 
tollow : 

1.5 = .05 X 
480.00(1 

f r o m which a = 16.000 un i t s . 
Assuming t ha t a l l the seats are heavi ly upho l 

stered, and that the aisles and oj ien spaces are 
carpi-ted. w e can est imate the to ta l absorbini.; power 
of the room, b\- n i i i l t i p h ing the area of each surface 
r \ | ) . i > f i j 1(1 -ound \'\ \\> k i i i i u i i cdcnlcieni of . ih-
sorp t ion . Such an es t imate shows tha t w i t h 1.600 
j)eo|)le [iresenl. the to t . i l absorpt ion is app ro \ ima le l \ -
l . \ 0 0 0 uni t s . Therefore , to reduce the r e \ c r b e i a t i o n 
t ime to the desired \ a l u e . .vdOO ad t l i t iona l uni t s 
ha \e to be su|)plied by the app l ica t ion of commer
cial absorbents of one sort or another . T h e choice 
and l()c;ition nt ihe mater ia l e m p h n c d foi- the pur
pose w i l l be to some extent determined b \ ' c i r cum
stances. I t is g(K)d [)ractice to reduce rear wal l re-
t lcci ion as much as possible. T o eliect this ue 
should treat the rear wii l l s bo th below and abo\e 
the balcony w i t h a highl \ - absorbent mate r ia l . 
X'arious materials w i t h coel'ficii-nts of more than 
0.75 are now on the marke t . The area avai lable in 
our example is i tbout 2.600 sq. f t . w h i c h , w i t h a 
coelVicienl of (1.75 gixcs 1 ,<'5tl <A the recjuired I U M I of 
.vOOO uni t s . In the present instance, the remainder 
of the requirement for add i t iona l a i i ^d rp i ion could 
be secured by the use of a sound-al)sorbent plaster 
w i t h a coefficient o f about O.M) on the 4.500 sq. f t . 
of ceil ing above the balcony. So treated we have fo r 
the to ta l absorbing power : 

Room and audience 
Rear wal ls 2.600 X .75 
Balcony cei l ing 4,500 X .30 

l.')50 
1.350 

16..^00 
T h i s w i l l give a reverberat ion t i m e of 

.05 X 480.000 
T = = 1.48 

U.,S(l(l 

It should be said that a l l we have t r i ed to show 
b y the preceding exam[)le is tha t the demand fo r 
good hearing condi t ions does not call f o r any special 
features of design. T h e solut ion g i w n is by no 
means the onl\- scilution, and p robab ly not the best 
one. W e have s i m p l y shown t h a t s t a r t i ng w i t h a 
convent ional seating p lan , and [jroceedini; alnni; 
na tura l lines, bu t w i t h acoustical considerations in 
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m i n d , we a r r ive a t a design t ha t needs very l i t t l e 
doc to r ing to make i t acoustical ly acceptal)le fo r a l 
most a n y type of performance. H a d the program 
called fo r 3,000 or 3,200 seats, the add i t i on of a 
second balcony w i t h a corresponding increase in the 
average cei l ing height to 60 or 65 f t . wou ld be f o u n d 
to meet good hearing requirements excel lent ly . 
1 lad w e been designing a hall for opera w i t h a seat
ing capac i ty of on ly 2.400, the a d d i t i o n of boxes 
w o u l d necessitate a greater cei l ing height , suggest
ing a second balcony and somewhat reduced f loor 
p lan dimensions. 

In t h i s connect ion a comment on the acoustics o f 
the so-called "a tmospher ic theaters ," somewhat i n 
vogue a t the present t ime , may not be ou t of f)lace. 
I n these heavy arch i tec tura l rel ief o rnamenta t ion o f 
side walls s imulate an out-of-doors scene w i t h a 
p la in vau l t ed cei l ing representing the overarching 
sky . T o get the effect a great cei l ing height is re-
( |uired w i t h a correspondingly large ra t io o f vo lnme 
to seating capac i ty . T h i s w i l l result in an increased 
na tu ra l reverbera t ion , necessitating a l ibera l use of 
a r t i f i c i a l absorbents, in order to reduce reverbera
t i o n to a desirable f igure . Moreover , the beneficial 
results o f cei l ing ref lect ion to the rear o f the room 
are lost. W i t h amp l i f i ed sound, the la t ter are not es
sential , so t ha t w i t h proper control of reverberat ion, 
and w i t h care i n the design o f the transverse sec
tions of the ceil ing arch, this type of room may be 
made qu i te acceptable fo r t a l k i n g mo t ion pictures. 
I t does not . however, lend i tself readi ly t o the 
acoustical requirements of the var ied uses t o w hich 
most large theaters are p u t nowadays. 

Figure 5 show s a design w hich meets none of the 
re( |uirements fo r good acoustics, except t h a t of 
proper reverbera t ion. Here the archi tect made the 
mis take of assuming t h a t i f the reverberat ion is 
r ight the acoustic properties w i l l be good. Focused 
echoes f r o m the spherical dome centering on ly 10 f t . 
above head level on the main floor, and f r o m the 

cy l ind r i ca l wal ls make hearing ex t remely d i f f i c u l t 
and annoy ing . I t m a y be said tha t , acoustics aside, 
there are several poin ts open to serious c r i t i c i sm on 
the score o f a u d i t o r i u m design. I t is b e a u t i f u l 
archi tecture , bu t a poor a u d i t o r i u m . I t is now i n 
process of complete remodel ing. 

Figure 6 show s the plan and section o f Orchestra 
Hal l in ("Iiica^o. He . i r ing in the balconies is excel
lent . T h e un fo r tuna t e curvatures of the ma in f loor 
and stage walls produce t r y i n g condi t ions fo r the 
performers on the stage and audi tors in the f r o n t of 
the r o o m . 

Figure 7 shows in long i tud ina l section the series 
of expanding flat e l l ip t ica l cei l ing arches of the 
. \ u d i t o r i u m Thea te r of Chicago. T h i s room w as de
signed some f o r t y years ago. and i ts lines were prob
ably d ic ta ted by other than acoustical requirements, 
y e t we see in the splayed side walls near the stage 
and the general t rend of the ceil ing line upward 
f r o m the proscenium acoust ical ly good features of 
design. T w o rows of boxes w i t h f ab r i c and up
holstery furn ish ings , and heavi ly upholstered seats 
prov ide suff ic ient na tura l absorpt ion to g ive a com
puted reverberat ion t ime of 1.9 seconds, a desirable 
value fo r a room of this size, nearly 1 . 0 0 0 , 0 0 ( 1 cu. f t . , 
in tended p r i m a r i l y fo r opera. 

In conclusion, i t m a y be said t ha t o rd ina r iK 
theater design presents the least d i f f i c u l t of acous
t ical problems. T h e requirement o f ge t t ing the 
m a x i m u m number of people i n t o the m i n i m u m 
space, and the observance of the simple rules here 
set f o r t h do not leave much chance fo r serious error 
in the usual case. W h e n , however, as sometimes 
happens, special condi t ions call f o r a room of mf )nu-
menta l p ropor t ions or fo r the use of new and un t i ied 
shapes, the archi tect should be \\v\\ ad\ ised whi le 
his plans are s t i l l i n the sketch stage of development . 

*The accompanying figures taken from "Archileciure and 
Acoustics"' are published v •̂ith the kind permission of the 
Met Iraw-I I ill Book Company. 

- I [ 1 I I 

Figure 7. The plan and section of the Auditorium Theater, Chicago, 111., an acousticallv excellent 
room. Splayed side walls, a sloping ceiling and proper reverberation are contributing causes 
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BEHIND THE SCENES 

PETER CLARK 
PRESIDENT, PETER C L . \ R K , INC. 

T ^ ^ l l l - ; (lesiuii ,111(1 e(iuipinent of .i siage for i l i e 
A rap id , economical and s inoo ih - run i i i ng presen

ta t ion of a p roduc t ion is at once a science and an ar t , 
f a r more complex than i t ai)pears ei ther to the aud i 
ence or to the archi tec t w h o has had l i t t l e experience 
in theater design. T h i s is a h i g h l y specialized 
branch of archi tec ture , f o r the design of a modern 
theater extends beyond the p lann ing and construc
t ion periods in to the actual opera t ion of the stage, 
long a f t e r the b u i l d i n g itself has been finished. I t is 
in this last phase — the pract ical opera t ion that 
the sk i l l of the archi tect , judged f r o m a commercia l 
\ ie \ \ po in t , w i l l be most apparent . 

. \ theater m a y have an imposing facade, an i m 
pressive foyer and an a u d i t o r i u m w i t h decora t ive 
t rea tment tha t w i l l impress the audience to the 
point of subjec t ion , \'et i f the design and equipment 
of the stage ha\ e not been given the necessary s i u d \ 
in the l i gh t of past experience and present technical 
possibili t ies, they mean l i t t l e . Opera t ing costs w i l l 
soar and the audience, sensing the lack o f eff ic iency, 
w i l l be conscious of contusion behind the scenes. 

These d i l l i cu l t ies must be met and o \ iTconie in 
their na tura l se(|uence f r o m the incept ion of the 
theater pro jec t . Restricted plot areas o f t en gixe rise 
to in t r i ca te |)rol)lems of stage design w h i c h can be 
solved adequately o n l y 1)\- the col labora t ion of 
archi tect , i>roducer and ecjuipment engineer. 

T h e w o r d " theater " embraces so inan\- t vpes . ind 
>i/es. ranging f r o m the neighborhood mot ion pic ture 
house to the imposing ca thedra l . " adapted to bo th 
nil M ion p ic ture and stage presentations, that it is i m 
possible to lay down any set of rules or de ta i l an>-
specific i n f o r m a t i o n u n t i l the type , avai lable | ) lot 
and desired seating capaci t \ ' are k n o w n . W hile the 
stage equipment engineer is not d i r ec t l y concerned 
w i t h the seating ca|)acit\", i t is. however, a factor in 
st,ii;e si/e and thus has a direct bearing u[)on the 
equipment problem. 

For the small p ic ture house, w i t h a fixed screen, 
the e( |ui i)ment requirements are at a m i n i m u m .nid 
m a y consist o f a p ic tu re sheet f r ame w i t h a sui ta l j le 
d r aw c u r t a i n and masking located downstage to 
ni,i>k effect i \ el \ the olTsi,i!.^e ends of the f rame .uid 
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also the top. T h e a n i | ) l i f y i n g horns in a house of this 
size are usual ly p e r m a n e n t h at tached to the rear of 
the p ic tu re sheet f r a m e or are moun ted on fixed 
locations on the stage floor. T h e draw cur ta in is op
erated by an e lec t r ica l ly dri\"en machine, cont ro l led 
f r o m the p ro jec t ion booth , thus e l i m i n a t i n g the 
necessity fo r backstage labor. 

M a k i n g a rough general d iv i s ion , the so-called 
l eg i t ima te theater fo r d ramat ic p roduc t ion is next to 
be considered, for , as a type, i t uti l izes stage equip
ment of a class q u i t e d i f fe ren t f r o m tha t common to 
the m o t i o n p ic tu re theater. 

h r a m a t i c product ions recjuire the u t i l i za t ion of a 
immber of drops, borders and maskings wh ich are 
suNpended f r o i n sui table lines and cables and are 
capable of being q u i c k l y raised or lowered as the 
scenes are sh i f t ed . T h e modern way of r igging a 
staiie to accomplish this implies a suitable l o f t floor 
or g r i d i ron above the stage floor. locate<l at a heii^hi 
in p n t p o r t i o n to the proscenium opening, desired 
s i i i l i i l ines , etc. T h e g r id i ron , as constructed today , 
is a par t of the s t ruc tu ra l f r a m i n g of the bui ld in i r 
and consists of s t ruc tura l channels and I-beams, w i t h 
small chamiels la id flat and spaced on about 6 i n . 
centers on the s t ruc tu ra l channels and I-beams, t o 
f j ) r m a w o r k i n g floor. T h e gr id i ron beams m a y be 
f ramed in to adjacent columns or made wal lbear ing 
in to the f r o n t and back walls of the stage-house. 
T h e gr id i ron is usually f u r t h e r supported by r u n -
nini i tension hangers f r o m the gr id i ron up to the 
stage roof beams. 

T h e space between the gr id i ron and the roof 
beams should be a m i n i m u m of 5 f t . , a l though a 
greater distance, i f not acquired a t a sacrifice of 
g r i d i r o n height , is desirable. 

T h e g r id i ron is p rov ided w i th cont inuous slots or 
openings r u n n i n g up and dow n stage for the passage 
of the lines and cables f r o m thei r sheaves to the 
battens on wh ich the drops are hung . T h e cross-
stage spacing of these openings depends pr imariK" 
on the w i d t h of the proscenium opening. T h u s , a 
stage w i t h a 35 f t . opening w o u l d have three slots 
for three lines, w h i c h w o u l d be termed a " ' three-line 
set," w h i l e an opening of 55 f t . w o u l d have five 
slots t o accommodate a " f i v e - l i n e set." 

I f the stage under consideration does not include 
a g r i d i r o n , i t is possible to achieve a great measure 
of w o r k a b i l i t y by so spacing the roof l)eams tha t 
sheaves can be clamped to the b o t t o m flanges and 
the lines run d i r ec t ly to the battens. Some of the 
most modern stages have bo th the g r id i ron and beam 
cons t ruc t ion , to wh ich are a t tached the underhung 
>liea\ es. T h i s t ype has cer ta in def in i te advantages, 
f r o m the s tandpoin t of r igging the stage. 

T h e lines are led o f f to the opera t ing side o f the 
stage t o a " h e a d - b l o c k " of the counterweight sys
tem so t h a t a l l lines operate together and w i t h a 
m a x i m u m of speed and m i n i m u m of e f f o r t , d u e t o 
the modern counterweight system. Provis ion must 

The illustration above shows an old tvpe of counter
weight system and pin rail. The counterweights are set in 
wire guides. Below is a more modern system in which the 
counterweights are guided hy a system of T-bars. It is 
parr of the stage equipment for the Forest Theater, Phila

delphia, Pa,, Herbert J. Krapp, Architect 

HmJ Brailuri 
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i f . 

A view of the stage elevator and lights in the Phila
delphia Convention H a l l , for which Lockwood, 
Greene & Co. and Cook î i; Blount were the architects 

be made on the archi tec tura l plans and s t ruc tura l 
drawings for a loading p l a t f o r m and also for heavy 
head-block beams r i m n i n g u p and dow n stage. T h e 
loading p l a t f o r m is used as a loading s ta t ion to add 
to or take olT counterweight blocks to balance the 
weight of the d r o p being hung. 

Depending on local bu i ld ing ordinances, the pro
jected theater m a y or m a y not have to be eciuipped 
w i t h an a.sl)estos cu r t a in . .Such a cu r t a in , whether 
re( |uired 1)\" law or not . a lways effects a mate r ia l 
reduct ion in insurance rates and af fords greater 
securi ty to the theater patrons. Asbestos cur ta ins 
are of t w o general types: the single cu r t a in , made of 
asl)estos c lo th , the offstage ends of wh ich are en
closed in smoke pockets, or the double type, which 
is a l igh t s t ruc tu ra l steel f rame co\ ered on both sides 
w i t h asbestos c lo th and h a v i n g the ends also en
closed in smoke pockets. Prox'ision is o f ten made for 
either fas tening the smoke pocket l)rackets to the 
proscenium columns or for b u i l d i n g the brackets in 
the b r i ck work . 

The \ 'aude\ ille house is i is i ialh- bu i l t w i t h a com
b ina t ion of equ ipment as i t must serve as a m()tion 
p ic tu re house as well as fo r the p roduc t ion of plays 
and sketches. Therefore , wha t has been .said abo i i i 
I he small p ic ture liou.se w o u l d a p p l y here, except 
tha t the p ic ture sheet f r ame should l)e rigged to the 
counterweight system and some measures taken to 
clear the a m p l i f y i n g horns fo r the w o r k i n g space of 
I I K ' stage w hen |)ictiires are not being shown. I f the 

horns are a t tached to the back of the pic ture sheiM 
f r ame the prol) lem is solved, but i f they are of a t \ pe 
tha i does not lend itself to this moun t ing , llie\' must 
be mounted on an overhead trf)lle>'. which in t u r n is 
rigged to the counterweight system, and run olT-
s lageon i he i rolle\ . A n d her method i lm t has found 
f a \ o r in some recent houses is to m o u n t the horns 
on a stage elevator which rises d i r e c t l y back of the 
p ic i i i r e sheet. The horns are mounted in the struc
tu ra l f r a m e w o r k of the elevator, the top of which 
fo rms a port i t )n of the stage floor w hen not in use as 
a horn elevator. 

Considering the largest type theater, the type 
classed as the " [)resentation house." we f i n d a 
challenge to the equipment engineer's ingenui ty . 
Here, plas ing to audiences as large as 6.()()() people, 
the show must proceed w i t h c lockl ike [jrecision. 
l 'i( i i i r e sheets of m a m m o t h size are recjuired to 
screen the \ arious fo rms of enlarged pictures such as 
( ' .raiideur. .Spoor or Magna.scope. A somewhat recent 
development , born of the necessit\- for ])ro\-iding a 
large screen surface, yet capable of reducing it at 
w i l l to accommodaU' siaiKl . i rd sized i)ictures. is the 
-^cieeii ad jus le r . ' I 'his is an ingenious (le\-ice which 
controls the m o \ e m e n t and posi t ion of the side and 
top maskings. r unn ing them ou t and u]) to m a x i m u m 
si/e for large pictures or runn ing i l i e m in and down 
for the small or s tandard pic ture . T h i s luoxeiuent 
is cont ro l led 1>\' two m o t o r - d r i v e n mechanisms 
mounted on the rear ol the p i c l i i r e sheet f rame. 
.Machines are a \a i la l ) le which w i l l mask the sheet 
for . I S main- as four d i f f e ren t sized pictures. W h e n 
I he sizes of the pictures re(|uired are decided, the 
mechanisms of the machines are set and locked for 
the predetermined sizes. W h e n this is once done, the 
o i iK ef for t required, upon the par t of the p ro jec t ion
ist for changing his p ic tu re sheet size, is to press the 
cont ro l b u t t o n in the boo th for the size desired. 

Large j)reseniai ion houses are usuall\- e(piip|)ed 
w i t h orchestra elevators and stage elevators, w i t h a 
separate elevator for the organ console. T h e require
ments of these elcxators are s i i l f ic ieni depth of p i i . 
below the low l i m i t of t r ave l , sui table p ro \ i s i on hir 
m o t o r and machine rooms, and proper door openings 
inio the orchestra pit so the organist and orchesira 
musicians m a y ha\e safe and reads' access to the 
e l i \ a t o r p l a t fo rms . Provisions must be made for 
these elevators in the earl \ ' stages of p lann ing . 

A cyc lorama w i t h i t s l i g h t i n g t rough is in high 
fax'or in these larger theaters and provision must be 
made in the a rch i tec tu ra l and s t ruc tura l drawings 
fo r this t rough to ln>use the l ights . T h e same is true 
ol the foo t l igh t s and here we f ind (l isai)pearii ig loo i -
l ights rapidl \ - becoming s tandard ecpiipment in 
new houses o f th is size. T h e use of the disappearing 
foo t l igh t enables the stage show to be carried right 
up lo the a|)ron and if an (nohestra ele\-alor is used, 
i t can be r u n u p to stage level , thus ex tend ing the 
performance out in to the audience. Foo t l igh t s of 
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T w o other views of the stage elevators in the Philadelphia Convention Ha l l . The one above shows them in a stepped formation 
often used to produce unusual stage sets. Below is a view of the underside of the elevators showing the mechanism. This par 
ricular installation is operated by a gear drive. Others, such as that in the International Music Hal l , are operated h vdniulicallv 

this iy | )e are m o t o r operated. A t the pressing of a 
b u t t o n the foo t l igh t s w i l l rise to the i r l i gh t i ng posi
t ion , s l i g h t l y above the stage floor, or b y reversing 
their t r ave l w i l l recede in to the f o o t l i g h t t rough , the 
coMTs f o l l o w i n g and closing, thus presenting a flat, 
smooth w o r k i n g floor f r o m orchestra ra i l to back 
w . i l l . 

On some of the larger stages, electr ical ly d r iven 
counterweight sets have been instal led and drops 
are raised or lowered b y the pressing of a con t ro l 
b u t t o n . Cu r t a in s and maskings are of a v a r i e t y of 
fo rms ranging f r o m the simple d r aw cu r t a in to the 
more elaborate fo rms of false prosceniums a n d con
tour cur ta ins , where, in the la t ter , the c u r t a i n is 
brai led at several points , the amoun t of b ra i l i ng 
being cont ro l led f r o m a cont ro l board . A l l of this 
equ ipmen t is e lec t r ica l ly d r iven and operates a t 
h igh speed. B y th is h igh speed s t a r t l i ng effects can 
be achieved w i t h the contour cu r t a in . W i t h an aler t 
and experienced man a t the controls , an a lmost 
numberless va r i e ty of cu r t a in forms can be made. 

T h e e t ju ipmen t re( |uirements of a large presenta
t ion house are \ ery invo lved and require much i n d i 
v i d u a l s tudy fo r each projec t . I t is impossible to 
e immera te the e t ju ipmen t required as i t w i l l v a r y 
w i t h the purposes of the operator, depending in 
t u r n on the t ype of presentation planned. 

Theaters b u i l t to house product ions of the musi 
cal comedy or revue type now embody equipment 
s imi la r to the presentat ion house, w i t h the exception 
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The stage elevators for the International .Music Hall at Rockefeller Center, New York , are an important part of the st.ige 
equipment. They operate from about 15 ft. above the stage to approximately 30 ft. below it and are controlled by a se
ries of hvdraulicallv operated plungers, .\bove and below at the left are illustrations showing the elevators in process 
of construction, .\bove at the right is a view of the working model which was built to facilitate their actual design 

that no ix ' rmanent [ ) ro \ i s ion is made fo r a p i c i i n e 
screen nor methods of ha t id l ing the speaker hortis. 

T h e influence of e( |u ipment i t i s ta l l a t io f i on the 
desigfi and conslruc' t ion of a theater stage is well 
i l lus t ra te t l b\- the t w o theaters now under construc
t ion at Rockefel ler Center . New N'ork. Before a rch i 
tectural plans and s t ruc tu ra l drawings were made, 
prov ision was made in prel iminar> ' sketches for the 
propel ' housing and space for ecjuipment backsMue. 

For the I t i t e r t i a t iona l M u s i c H a l l , a >2 i n . scale 
w o r k i n g model has been b u i l t w i t h l ights and ele-
\ a to r s in scale, on which all product ions w i l l be 
planned in i n . scale. T h e ent i re p roduc t ion can 
be reproduced in mi t i i a t u r e and workings of the 
whole p roduc t ion studied and t imed before it is 
bui l t for the tnain stage. T h e stage of the In te rna
t ional Mus ic H a l l is 144 f t . wide by 80 f t . deep. T h i s 
w i l l be the greatest ex|)anse ex er | ) ro\ i(led for indoor 
en te r t a inment . T h e magni tude of this theater cati 
be judged f r o m the size of the proscenium opening, 
which is 100 f t . wide l) \- 60 f t . h igh . I t has a semi
c i rcular arch atid is protected hy a steel and asbestos 
fire c u r t a i n , which w i l l weigh 4K ton^ when com-
|)leted. T h e tnain act cu r ta i t i is a contour c u r i a i i i , 
operated b\- th i r teen motors al l w i t h separate con
trols. These th i r teen motors can be operated sep
ara te ly or together to g i \ e cu r t a in openings of 
\ arious dcsigtis and sixes. T h e mater ia l u.sed for this 
cu r t a in is of a special character and design and the 
( n r i a i n has an average of 12.̂  per cent fullness. 

T h e stage w i l l ha\'e a .-second |)roscenium which 
w i l l be ad jus ia l t l e . T h i s proscenium or portal can l)e 
opened f r o m a small i t i d ix idua l door size up to an 
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opening 100 f t . wide b>- 60 f t , h igh . T h i s is also motor -
cont ro l led f r o m the stage manager's swi tchboard . 
T h e ent ire sraL;e is equipped w i t h the most modern 
counterweight system fo r handl ing and hanging of 
scenery. Inc luded in th is counterweight s\'stem are 
a number o f electr icalK' d r iven counterweight .sets 
operated by remote con t ro l , wh ich are of ex t ra 
heavy cons t ruc t ion and can be used fo r fl\ing 
ballet or handl ing hea\'\' effects. 

T h i s theater is e( |uipped w i t h the largest c \c lo-
rama ever b u i l t . 117 f t . wide by 75 f t . I t is bui l t 
w i t h a steel f r ame coxered w i th composi t ion pressed 
wood . I t is so wired electr ical ly t ha t various star 
f o r m a t i o n s can be projec ted f r o m i ts electrical e( |uip-
ment by remote cont ro l operat ion f r o m the mana
ger's con t ro l s ta t ion . T h i s cyclorama has special 
l i i i h t i n g . I t has a special overhead quadruple bank 
of l ights w i t h a s imi lar set of foo t l igh t s sunk in the 
st.ige. There are electr ical ly operated covers for 
closing over the foo t l igh t s flush w i t h the stage when 
no t in use. T h e cyc lorama is raised by an electric 
hois t ing machine to clear the rear p ro jec t ion booth 
so tha t the pro jec t ion booth can be used for mo t ion 
pictures and for p ro jec t ing special sound and l igh t 
ing effects. 

T h e equipment of the stage also consists of fou r 
l i g h t bridges, 104 f t . long, raised o r lowered b y 
motor-operated machinery . T h e y are e( |uipped 
w i t h Selsyn-operated spots w i t h five colors. The \ ' 
are also arranged to t i l t mechanical ly f o r p ro j ec t i ng 
l ight s t ra ight d o w n on the stage or a t an angle. 
W h e n the l ights are set, whether they are in s t ra ight 
f o r m a t i o n or at an angle, they never p ro jec t beyond 
the sides of the bridges, which are operated f r o m 
the manager's control s ta t ion . T h e amoun t of l igh t 
ing on these bridges can be judged by the feeder 
cables to t hem. E i g h t electric border cables oi lyi 
i n . d iameter are re t ju i red . There are also fc)ur side 
l i gh t bridges, t w o on each side of the stage, which 
ha \e mechanical arrangements fo r a d j u s t i n g spot 
lamps on the stage between the wings. 

O n each side of the stage are fou r [)ortal)le l i u l u 
towers, each w i t h connections fo r 25 arc and incan
descent lamps. These towers are etpi ipped w i t h 
o\ erhead cables when in operat ion to keep the en
t i r e stage free f r o m overhead obstruct ions. I n add i 
t ion , there is a recess 3 f t . wide a round the ent i re 
proscenium arch in wh ich are installed spot and arc 
lamps fo r the floodlighting o f the en t i re stage. T h e 
opera t ing swi tchboard for the In te rna t iona l Mus ic 
H a l l is instal led in the a u d i t o r i u m so t ha t the 
opera tor has a f u l l v iew of the stage a t a l l t imes . 
I n a d d i t i o n , there is a rear pro jec t ion booth set in 
the back w a l l of the stage w i t h an add i t iona l room 
b u i l t above to house the sound pro jec tors fo r sound 
effects. T h i s rear p ro jec t ion room is used for back 
p ro jec t ion of special effects on a large screen which 
w i l l show a p ic ture of a i )proximate l \ ' 40 x 70 f t . 

T h e elevator equipment for the In te rna t iona l 

A view of the model from the side, showing 
the elevators Icicked in ;i .stepped position 

The model from the front, with the elevators in a 
similar position to that in the illustration above 

The elevators in a position below the 
stage with the orchestra band car in place 
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T w o additional views of the model stage for the International Music Hall at Rockefeller Center. At the left, 
the model has been draped in the same way as shown on page 266, with the elevators locked in a stepped posi
tion. At the right is a view of the model with elevators in the same relative position but below the stage level 

Mnvi( Mall includes t l ie Iari;esl slaj^c .nid orchestra 
elevators ever b u i l t . T h e orchestra e levator operates 
f r o m a high posi t ion flush w i t h the stage to an eleva
t ion below stage of app rox ima te ly 30 f t . On top of 
the orchestra elevator there is an orchestra band car 
b u i l t to c o n f o r m t o the shape of the orchestra ele-
\-ator. T h i s band car is operated by storage batteries 
and motors and can l)e run under the a u d i t o r i u m in 
a storage space b u i l t f o r i t , or can t rave l a t sub-
basement level under the proscenium arch, to a l low 
its use on a n y one of the three large stages. I t can be 
taken up on ei ther one of the stage elevators which 
rise f r o m the elevat ion 30 f t . below stage to 15 f t . 
above stage. 

These elevators are al l operated b y hyd rau l i c 
plungers and have an especially designed equal iz ing 
system. T h e i r operat ion is cont ro l led f r o m the stage 
manager's board , operated b>" push b u t t o n con t ro l , 
w i t h special indicators which w i l l indica te to the 
stage manager or the operator the posi t ion of the 
elex aiors w i t h reference to t he i r t r ave l . A l l the ele
vators can be preset to a n y desired e levat ion, and 
the three stage elevators have b u i l t i n t o the t o p a 
sectional r evo lv ing stage. W h e n locked together 
e lectr ical ly , they can t ravel as one elevator w i t h the 
stage r e v o l v i n g w h i l e the elevators are go ing u p or 
d o w n as one u n i t . 

T h e stage is also eciuipped w i t h disappearing I n o i -
l ights w h i c h operate 1)\' nn)tor d r i v e and w h i c h , 
when level, become par t of the stage flf)or. W h e n the 
band car is removed f r o m the orchestra p i t and is 
used backstage, there is a flush stage f r o m the back 
w a l l to the orchestra r a i l . These foo t l i gh t s revolve 
and produce a beam or cu r t a in of l igh t to the top of 
the proscenium arch. 

There are two organ consoles in the In t e rna t iona l 
Mus ic H a l l . These are set in niches on ei ther side of 
the proscenium arch. T l i e \ ' ; i r e set <in inotor-dri \-en 

cars and t ravel f r o m the niche out on to the runway , 
w h i c h is a t stage l e \ e l . T h e \ ' are thus \ ' isil)le to the 
ent ire audience and when not in use. are run back 
i n t o the niches, the o|)ening being covered b \ 
decorat ive cur ta ins . 

T h e In te rna t iona l M u s i c Mal l can be used for an\ ' 
k ind of p r o d u c t i o n — d r a m a t i c , opera, leg i t imate , 
musical comedy or spectacular p lays — w i t h o u t a n y 
a l te ra t ion to l ights or equ ipment . 

T h e R K ( ) Sound Thea te r of Rockefel ler Cen i ei i> 
equipped s imi l a r ly to the I n t e r n a t i o n a l M u s i c Mal l 
and has disappearing foo t l igh t s , special r igging, , i 
cNclorama. three-sectional stage ele\ 'ators w i t h a 
r evo lv ing stage, an orchestra e le \a tor and an addi 
t iona l organ console elevator located in the center 
of the orchestra ele\ 'at(jr . and capable of being used 
separately or as a par t of the orchestra elevator . 

T h i s cinema theater is the most unusual theater of 
its k i n d ever const ructed. T h e audience, on enter ing 
the theater, w i l l see t w o enormous cur ta ins t ha t 
leacli f r o m the stage to the cei l ing of the a u d i t o r i u m 
— a height of 70 f t . — instead of the customarx 
.isbesios c u r t a i n . The re are t w d special kinds ot 
cur ta ins used for this purpose, ( h i e cur ta i t i rolls to 
the sides and d i r ec t l y behind is a contour cu r t a in of 
special design w h i c h is operated by nine electric 
motors . W hile the f r o n t cu r t a in is ro l l ing tc) the sides, 
t he con tour c u r t a i n a u t o m a t i c a l l y f o r m s the desired 
procenium opening. T h i s can be done on ly when a 
cu r t a in has the great height t ha t th is lia^-. 

T h i s theater is e(iuip[)ed i n m i n i a t u r e exac t ly the 
same as the large I n t e r n a t i o n a l Mus ic M a l l . I t is si> 
arranged t ha t any type of p roduc t ion can be per
fo rmed , whe ther i t be presenta t ion, v a r i e t y , d rama , 
musical comed}' , opera or cinema. For th is theater 
al l the var ious drapes and sets are being especialK-
designed so t h a t they are interchangeable f o r a l l 
p roduct ions . 
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5 IE A T II N G 

ADAPTED FILOM MtTHOD 
DtViLOPLD • 6Y-
A D HILL • AR.CHITECT-

F O C U J A T E . Q J J A L V I J I O N 
rOKOKCtttSTKA J E . A T J -

T O P O F H E A D 

T E Y E . H E I G H T 
5 E A T E D 

f L O O I C 

^ \,00^' ItV t L Of STAC L F L O O f L 

MM (MUM- 0 llAOIEKJT LINE. 
FOR. 5ALCONY M i t l U 
NOiINC J -

33" 

WHIN C = ^Z ( S A C K . T O bACĥ  DliT O F P . O \ X / J ) 
FOR.THtATR.U UP TO ZS ROWJ U5 E A = 70' . 16=11" 

OVER. 33 '• •• A ' f i O ' ; IB= 16" 
. '• 44 •• A\-90 ' , IB = 20;' 

A N D - F IR.JT ZO O F A W/ILL BE LEVt L- ., ,. 
I F A l i L E J AR.L TOO 5TEEP MOVE POINT O 

lO'-O' TO-K LAPLAND I NC R.EAi E " I & " B Y - 4" 

fOK.'BALCONY FOCUS AT- INTEiUECTION-OF-STAGE FLOOR. AND CUR.TA1N LINE. - SIGHT LINE FROM 
POI NT .5-0 AbOVL F LOOR. AT R.AI L AT STAND I NG R.OOM-CL EA R.I NG • PHOCEN lUM-
VALANCE- OR- TOP OF SCR. EEN - SHOULD NOT • 5E OOiT R.UCT ED BY - LOU!/EIL EDGE OF • 
BALCONY F R.ONT -

KNEE ROOM-THE KNEE-R.OOM-IS THE DIJ TA NCE - A VAI L ABL E 
FOR.APEILiONJKNELi BET WEEN THE 
SEAT-ANDTHEBACK-OFTHECHAIIl^lNFIUDNT-

AISLE R.OOM- THE AISLE R.0OM IS TAK,EN' AS THE - UN-
OBSTR.UCTE0 SPACE 6 E T 1E N TH £ • J EAT 

(W/HEN 0O\)C/N) AN D THE TOP OF THE CHAIIL 
BACK- IN FR-CJNT 

SEAT5 OBTAIN ABLE IN THREE Dl 
BACKv PITCH E i - i5*-20'-23' 
Wl OTH OF SEATS-IB"-ZO"-ZZ'-C-CAIlMJ>l/ 

fKOfA I N f O H M A T l O N 
f U * . N I i H t D 6Y 
HtY W O O D - W A M f l L L D 

FFER.ENT 

J - K N F £ R . O O M 

A l i L E - R . O O M 

PE R . 3 0 N 5 K; 
5 E A T E D -

K N E E H E I G H T - T A K E N 
A S H E I G H T O F A V E R . A C E 

U t t « / H E N 
19 I N C H E J " 

'^/ '" 'WUM HEIGHT - OF RISER TO BE-USED \X/ITH A GIVEN - VX/I DTH OF RIS ER.., 
MINIMUAA - AIJLE - R.OOAA DIJTANCE- GX- M I N I M U M KNEE- ILOOAA DUTANCt 

Theater seating arrangements should be predicated on the development of adequate sightlines to the stage from al l parts of the 
house. At the top of the sheet is an outline of a method for determining the slope of the lloor and the seat spacing in the 
orchestra. The diagram below is- useful in establishing minimum average clearances in balcony seating problems 
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S T A G E L 11 G HI T I N G 
lO 15 20 25 5 0 3 5 4 0 

BOH-Dtl" . . L I G H T N " il 

^ ' 5 TO fa 
B O R D t P . . L I G H T N « 3 -7 

bOKO IK L I C H T no Z 1 

b O R - D L R . L I G H T H° 1 

: O N C E B . T 6 0 R . D L B.L lu H T ^ 
A i R t J T O J C U R.T A I N 

I ' A L & N C F B O K D L ^ L IGHT 

P P . . O C E N I U M O P E . N I N C 4 6 ' - 0 

K L I G H T 
l O O - W A T T 4 I J O \X/ATT 
M A Z D A L A M P J 6 0 C 

v; , 

A V [ K.A G E ' T H L A T ' 

tnJ^ L C O N Y - i P O T L I C^H^T^;[j 
lOg^poDgfaCi 

M E D I U M -5TAGL i M A L L JTAG I 
S Y M 5 O L J 

C - C t l L l N O O U T L E - T J 
i - i T A f i t FLODR. POCKET 
5 B 5 WITCH BOAR^D 
P - PR.OCE.NIUM LICHTJ O 
W W A L L POCK.E.TJ O 

B O ( < > D E K , L I G H T N" Z 

a O R . D E . R - L I G H T b O R_0 E R^ " L 16 H T N" 

zzzz 

Zi-O 

F O O T L I G H T DLTAI IS 
D E r A C H A b L E L E N i E J I NCHt.; S C A I I 
Of A N Y C O L O I V , 

P I F F U j INfc 1500 WATTJ PER. 
CI R . C U I T 

j L M I - f 

F L O O R . LI NE. 
RwEF.LtCTOR.' 1 

FIN i T A & E . F L O O R ^ F L E X I B L E 
C A B L E 

FR.OM I N F O R M A T I O N 
r u R . N I i H E D ^ Y 
tCLlEGL BROX £r 
D t L 5 0 N MFO CO-

. ^ / 0 \ 5 P L I C t B O X 

j G H . r f H O O D i N O N E P i E c t D U A P P L A M N G - F O O T L I G H T 
10 I T R . O U G H . ^ H O O D IN O N E P I t C C - M A 0 t I N • 5 - 0 3 E C T I O N / • 

Informacion on this sheet, accurately drawn to scale, gives the usual lighting requirements lor three types of theater 
stages. Stage lighting is a special equipment problem and the architect should receive in every case the advice of a 
specialist in this work. The details show average sizes and structural limitatitms for several typical installations 
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S T A G E l E Q U I l P M I E N T 
( F R O M • I N F O R - M A T I O N F U R N I J H L D - D T - P E T E R . - C L A H . I L - I N C ) 

5K.YL1GHT 3 H A L L HAV L A C LAZED A R.E.A OF AT LE.AiT Ali? T H E AR.EA OF i l A C L 
IT 5HALL &E. O L A I E D WITH D O U B L E THICK^ PL A I N 0 LAJJ I N PA N E J HAVINCi 
A MINIMUM AR.EA OF 300 3 G L I N 
A PRDT E C T I V E WIR^EMEJH JCfLEEN^ 
i H A L L D L PLACED A B 0 V E 6 - &£LOW< 

T H E HEIGHT F R.OM THL i l A O E 
F L O O K T O T H E U N D E R J I D E OF 
T H L 0R . ID IR .ON 5M0ULD ALWAYJ 
5L T W I C E THE H E I O H T O F THE 

P R . O C E N I U M P L U 5 0 FT 
"A' - 2 X 'IB' i- 3 -0" 

C O U N T t R W t l C i H T 
C A R . R I A G E . r 

r ft^K T R A C K J 

M A N I L A R.OPt 
O P t R A T I N O 
L I N L 

6 X % F^LAT 

L L A D S L O C K ) 

B E j r O J C U R T A I N l& ICACKETJ 

C R.I P I R_ O N L O F t B L O C K / 

L O A D I N G 
P L A T F O R M 

C A 6 L t 

5 M_0 ^ t 
PO( 

PAINT P-RIDO 

OUTRIOCtRJ 

bWITCM BOARI 

l . lNDtX 
JTRI P 

P I P E ; B A T T t N 

N I U M O P t N I N P R.0 C LOCK.1NC. R A I L 
T E N J I O N BLOCK. 

cu M A I N 
LI N L 

* — A 5 B E J T 0 J C U R T A I N 

irx'* P L A T E 

L O F T B L O C K / / 

V I Z 

•UN D t PwH U N O 
LOFT- 5 L 0 C K . ' 

l i ' x l^"HAR.D\ ) ( /OOD-iTR. IPJ 

C M D 1 R.ON ^^^^ V _ _ ^ / 

lO" 

' 1 - i -

lO" 

r 
lO" 

5 MOI^L POCkLT' 

LO F T - e> LOCK. 
F K.A M I N G • 

3'-4-

ll' Y P F lOOK,' 

R ^ L M O V A B L L J 

C M D I l\.O^N^ L E V E L 

3 >-. 3 fe'o c 

T A G L T I V A P J " 
A 5 5 L J T O J -
C U I ^ T A 1 N - & K A C K E . T J 

The design and installation of stage equipment should he worked out at an early stage of the theater project in full cooper
ation with a stage equipment engineer for it imposes serious limitations upon the layout and construction of the stage it-
sell. These details are typical of the average structural requirements which should he included on the working drawings 
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E C T l l O N B O O T H 

4 - 6 ' M I N 2-b MIN 3-0 MIN 

5-0 R , E C O M M t N D E D 

BitR.VAT ION 
i i ' L l i T E N I N C 0 6 J L ( l . V A T l O N P i C M / 

P R O J E C T I O N 
POR r 

PR.O) t C T I O N 

H.ICID T A M E 
O R . J M E L F 

J - C X 4 - 0 

&oorH-5-0 ro4--o A 5 0 V E F L O O l U A U D F L O O I I -

R.ECOR.0 
C A B I N t T 
C U E JHEET 

ruR.NTABI .E 

FADER-

27 A \ I N 

S I O U N C I N O cr 
- J Y N C H P . O N O U J 

R . O O / V \ 

L C 'T 0 (C P O W F R R.OOM 

K I CLU I P. E. M t N TJ 
THE PROJECTION BOOTH FOR. TWO 
PRDJECTORJ- ONLY MUJT BE AT 
LEAJT 9-0' LONG X ft'-O'Df LP-X 7-0'H16H 
OR. n'-O' " X 7 - 0 " X 7 - 0 " " 
L O C A L - C I T Y O R 5TATE ORDINANCE/ 
MAY R E Q . U I R L A BOOTH OF L A R G E R 
D I M E N i l O N J -
THE BOOTH A\ U J T E>E OF .5T RONu 
C O N J T R U C T ION AND F I R E P R O O F , 
AND-THE F L O O R w i H O U L D B E 
S U F F I C I E N T L Y R IG ID T O A V O l D 
V I B R A T I O N - A j P A C L FOR LOW 
V O L T A G E POVX/EI^ EC^l l lPMLNT 
15 R E Q U I R E D A D J A C E N T TO ORAT 
A D I J T A N C E NOT TO E X C E E D .>0 FT 
F R O M THE BOOTH A N D i H O U L D 
BE AT L E A J T - 6 ' 0" LONG X 4 0'UflDL 
AND 7-O'H IGH 

SLt L O C A L O R O I N A N C E J F O R . i l L E -
Of P R O J E C T I O N POILTJ 

LOG AT I N G• 
P R.0 J t C T 1 O N • POR.TJ 
A N G L E O F H E I G H T F R O M 
P R O ) L C r ION F L O O R . TO C E N T E R 

O" H O R I Z . O N T A L - 4 . 8 " 
J ' bLLO'iU HORIZ. 46 -A" 

10' " " 4 5-V" 
1 5 ' 
10' 

. . 4 1 ' 

• •4 0 - V 

WIDTH ( i r H E I 6 H T 
I H O R . E A T t B . E A C H 
WAY T H A N JCR-EEN 
S\tt-REQUIR.ED 
B E H I N D i C R - E E N 

J) T O ^ FT 

M O N I T O I L 
HOR.N 

P R O J E C T O P.., 
A R X . L A M P rt-
J O U N D R . E P R O -
D U C E f C -

T H I J O IMENJION 
V A R . I E J WITH THE 
A N C L E Of P R O J E C T I O N 

Nl 0 T L 
T H E RACK. H E I G H T 
E Q . U A L i r ME D l i T -
A N C E F R.OM T H E 
F L O O R . TO c o r r o M 
O F T H E P I C T U R . E 
P L U i ? 3 0 F P I C T U R . t 
H E l C H T - P L U J - 1 6 " 

RACK. C O N . S T R . U C T t D 
OF Iz X I i " A N C L E IRON 
OR. 2 " X 4 ' W H n E P I N E 
5 C R . E W E 0 OR. B O L T E D 
TOOETM E R . - U PPEP>. 
H A L F O F B . A C K C O V 
E R E D W I T H A C O U S T I C 
MAT E R . I A L 

i C R . e E H TO 6 E I'O" LAR.0ER. EACH 
\ll/AV THAN PICTUR-E i I Z E 

L I F T i I D L W A L L ' E L L V J P E A KLK. • R.ACK.' 
F R . O M I N F O R - M A T l O N r u R . N I 5 H E D B Y T M L 
R. C A P H O T O P H O N t INC ,£r W E J T t R . N E L E C T R J C CO 

The lavour of prDjecticJii buorhs is subject in many details to the local tire ordinances or building codes as lar as structural 

rc-i|uireineiHs are concerned. The installation of projectors, sound machinery, etc., comes within the province ol the spcci.il 

ist in this type of engineering, who should be consulted by the architect in the preliminary stages of the theater project 

276 T H E . A R C H I T E C T U R A L F O R U M S E P T E M B E R 1 9 3 



CHECK LIST OUTLINE FOR THEATERS 
C O M P I L E D B Y 

FREDERIC ARDEN PAWLEY 

' T p 11 MA'l 'KR iMn-s ma\ In- classilicd under llu- lollnuini; 
A lu\i(l> (IcUTiniiu'cl hy ihe niaiiajfement and prcsoiiia-

lioiis intended: 
1 . ( " o M M K K C I A L 

( a ) I .eniliniale: (h) ninsiral r e \ i i e o r opera; (c) motion 
|iieiure 
2. A R T T H E A T E R (nflen inrliulinii lliailcr school) 

( a ) Rei)ertnry; (b) connminily; (c) university 
V I ' R I V A T K I'l.AVllOI SI". 

liiiildinn or room for miniature s i a ^ j e ( t r screen jier-
formances 

T h e re(|uirements of eacli type differ. Tl i i s cheek list 
anal \ sis ha> lu-f i i prcijarinl i d cnahle an arcliilect t o discu,--> 
any theater project intelligently with those huildinp it or 
t o sujigest needed facilities. There are many elements com
mon to all . These will he developed first. T h e additional 
dislin^uishinR re(|uiremenis of each t \ | ) e will follow and 
the indicated secticms need only to he added to the general 
.;roiip to obtain the comi)lete check list for the class desired. 

A . FACTORS T O BE CONSIDERED FOR A L L 
TYPES: 

1. I . C K A T I O X : Accessibility, ample parking s|)ace, freedom 
from noise 

2. A C C E S S , C O N T R O L A N D P U B L I C S P . X C K S : Auto and 

foot entrances separate. Area of vestibules, lobbies, foyers, 
lounges, width of exits, stairs, fire escapes, passjiges, courts, 
required by local code. Balconies must often have separate 
exits. Checkroom near entrance, smoking room, ladies' rest 
nxjni. lavatories. Ticket-taker, brass rails and plush ropes. 
.Sinkage for mats, \ ending and entertainment machines, c.\tra 
income concessions. Advertising 

. A f D i T O R H M: Capacity. Disiribuiion of sealing: or
chestra, balcony (stadium), mezzanine, gallery, loges, boxes. 
.Seating: types of chairs (never use wicker), widths, angles of 
backs (watch especially the X to 10'^ in. overhang of backs 
in last balcony rows). Seating system: Continental or with 
aisles. Back to back distance. See code for required aisle 
widths, floor gradients, and hand rails for stairs and balcony 
fronts. Crossovers, vomitories, where recjuired by law. FI(K)r 
slopes, relation of walls to presentation space and height of 
stage floor above auditorium govern the sightlines in vertical 
and horizontal planes. Study the "stage picture" from many 
|)oint8, allowing for three- or four-row head clearance. 1 lorse-
sh(x; balconies are bad 

4. FiRic I*Ri-:cAt T i < ) N s : Check location of fire lines, hose reel 
recesses, extinguishers, alarms, sprinklers, tools 

5. A C O U S T I C S : Concave curved areas of wall, ceiling or 
balcony front may cause sound f<x:i and echoes. .Spla\ s at |)ros-
cenium, resonant paneling, absorption values of audience, 
seats, floor and wall coverings, broken or pierced surfaces, 
,11111 \ (iliinie of auditorium per seat, all ha\e a bearing on design 
for acoustics. Prevention of outside and inside disturbing 
noises will require insulation. Insulateall apparatus foundations 

(). P R K S K N T A T I O N S P A C E : Stage or screen ami horn room 
where dramatic action takes place. Is a strong proscenium 
frame desirable? 

7. P R O D U C T I O N A N D PRi-;i'ARATION S P A C E S : R«x)ms needed 

for o|)erations unseen by audience and preliminary to per
formance 

8. S T O R A t i E A N D M A I N T E N A N C E Sp.vcE: For all factors of 
presentation. For advertising material, programs, jK)stcrs, 
letters for electric signs. Janitor s closet or r(K)m, sloj) sink 
rooms on each le\el: space for vacuum cleaner, l)r<X)ms and 
brushes. .Maintenance shoj) and material storage 

9. E i . E C T R l c . V L W O R K : I'ses: illumination, projection, signs 
(advertising and indicat ini.;), si^;iial systems, f i r e iiiarnis, 
bells, buzzers, telephones and lights; power . ^ . C . or D . C . 
Intensities of lighting desirable. T>|)es of fixtures (mostly 
indirect). .Access for relamping. Control: where preferred? 
Pro\ i s i o n for expansion of electrical system, empty conduits. 
Battery room for emergency lighting. Transformer \ a u l i and 
distribution room 

1 0 . lli..\riN<i, \ E N T I I . . \ T I N I ; . \ N D Am C O N D I T I O N I . V O : Tyi^e 
of heatinn, boiler, fire protection and location (law). S|)ecial 
heating and cooling for vestibules. AW radiators in passages 
recessed. .Automatic control. Fuel storage and access. Radia
tion stage back wall and sk>linhi. .Separate N e n i i l a t i n u sys
tems (law) in projection booth, dressing rooms, toilet rooms. 
-Maintain pro|)er air temperature, humidity, motion, | iur i l \ , 
and prevent mechanical noises from reaching audience. .Air 
conditioning system: upward, ilownward, or ejector. Ma
chinery loc'ated in basement or in truss space over audi
torium. Room for plenum chamber under aiuliioriinn Will 
more than one mechanical refrigerating unit result in econ
omies of operation? Is city water (rates and temperature) 
acceptable for condensers for mechanical refrigeration? \ \ ill a 
cooling tower or spray pond Iw needed on rcK)f (steel load)? 
Check three dimensions of all eciuipment. Washer, heater, 
cooler, filter (dry or vis<-ous). fans, dehumidifier, motors. 
Insulaiion and material of cooling ducts 

11. Pl.t MiUN'( i : Location of sewer connection (storm and 
sanitary). Sanitary fixtures. Kind of pipe and insulation. 
Insulateall su|)ply lines. Downspouts and conductors. .Sumps, 
pumps, ejectors, pipe trenches and covers 

12. . M A T E R I A L S : Floors, walls, ceilings (acoustic (juality 
important in auditorium). Wainscots, rail cappings, liases, 
stair treads, interior paints and finishes that will stand crowd 
use. Finishes in auditorium should not be light reflecting, 
esi)ecially on side toward screens for motion pictures 

l.V E . X T R A - I N C O M E P O S S I U I L I T I E S : Offices, stores, studios, 
art galler>', tearoom, ballroom, p(M)l and billiard rooms, 
lieauty |)arlor, barber shop. bfK)tblack, so<Ia fountain, candy 
and cigar counters. Use of roof. Pay telephones, scales, 
machines vending candy, tobacco, self-photogra|)hs, DT \ O\CV 
tests 

B. A D D I T I O N A L FACTORS FOR C O M M E R C I A L 
L E G I T I M A T E T H E A T E R S : 

1. P R I ; S I : N T A T I O N S P . \ C E - S T A G E : Tyj^es: high stage-

house with gridiron, low stage-house with sky dome, re
movable or fixed forestage. Tripartite stage, jxirtals flanking 
main stage, or flexible treatment «)f oi)ening. Inner proscenium 
adjustable for varying scale |HTformances. Mechanical: revok 
ing, end-pi\oted, wagon, ele\ator, or combination of these 

2. I 'koiii ( riiiv R i j u ikiMi NT--
a. (i.) Sla^e rquipmcnl, uirchanical: Oid iron . How high.' 

(Twice proscenium height plus ft. for bkx-ks absolute mini
mum.) Walkway on gridiron: overhead or hung loft bhKks; 
how many lines per batten; hung or wall-bearing g r i c l i r o n ; 

counterweight system; free wall f«)r pin rail; fly gallery; act 
curtain track and control machine; soft woofi stage floor. 
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hardwood apron; trap doors, loose beams; foolli;^ht irounli. 
disai)|x;aring or fixed f o o l lights: li.uhl I rough for cyclorania; 
cycloraina riovvii fabric o r r'm'ul. rolling on upright rollers. 
I)eriiianenl sky dome, o r plastered back wall. [2) .S /a^jc rquij)-
nifnl. flcclrical: .Switchboard. I . i r g i ' switch to serve portable 
company board; working space behind board; location: o n 
s i ; igc l l o o r , on pcrnianeiil bridge o \ c r stage, or controlled 
from auditorium, apron, or booth having full \ iew of stage a n d 
signal system to stage manager's prompt board; border lights; 
footlights; sirij) or tortiientor lights at sides of proscenium 
with iiermanenl ladders; light bridges; stage floor pockets; 
auditorium beam lights; access, balcony rail spots, or spot 
booths; (check sightlines by hanging fixtures a n d persons 
standing in balcony). Prompt board with cottimunicatiitn 
t o a l l parts of st:ige. dressing rooms, anil building imi)orlant 
f o r cues; location: altove stage manager's desk, near |)rosce-
niuiu o r under a|)ron 

/'. Pruvi.sion for actors: Dressing rooms (location an<l exits 
d e i K - ' i i d on code); star. 2- .1- 4 - | j e r s o n r<K)ms, mob or chorus 
r o o m s ; contain n\ake-up tables with mirrors, full-length 
mirrors, lockers, wardrobes, drawers. Lavatories, toilets a n d 
showers; trunk a n d baggage a c c e s s ; green room; crossover on 
o r under stage (stairs); drinking fountain 

.V Misct:t .t . . \ \ t;()t s B i i t . i ) i N ( . C O U F . UI-:(,)I II<I:MP;NT>: .Area 

a n d construction o f skylights and ventilators over stage. (Do 
not place over unprotected electrical e(|uipment.) Ladders to 
grid, through n x i f . a m i down outside; exit widths, locations 
a n d doors, firedoors. metal covered doors; asbestos a n d steel 
curtain; brackets to hang same; smoke pcK-kets. cutting line, 
kni\es, signs, fusible links; fire a|)paratus: sprinklers, hand-
extinguishers a n d tools, standpipe risers. s|)rinkler tank, hose 
recesses, fire pumj). Koof over fire escapes 

4. S i ( » K A ( i l c .Sf.vci:: Scenery stacking space or scene d<K'k; 
property r c x i m ; electrician s shop a n d storage f o r lamps, 
cables, gelatin cabinet; trunk a n d baggage storage f o r actors 

5. At D i T o K i i M : Study sightlines f o r stage performance in 
three-dimensional space, i.ighling: aisle, seat, and program. 
S e e code f o r a r e a of standing r ( ) o m . Standing rail only g(H)d 
place f o r free-standing columns; wind shield; sinkage f o r c a r 

pets a n d rubber mats; exit doors open outward a n d clear of 
I)assages 

6. M , \ \ . \ ( a : M K N T : Stage manager's office near stage; I)ox 
o H i c c . ticket rack, stage d o o r control; ushers" r o o m with lix k-
e r s ; manager's o f f i c e ; press agent's o f f i c e 

7. . \ t ) V i ; K r i s i N c i : .Man|uee; vertical sign over marquee; 
cove-lighted or spotlighted poster or photo frames in loliby 
a n d at entrance; future attraction announcer; sign on stage-
house; Hasher room; e m i ) t \ ' conduits to signs 

C. A D D I T I O N A L FEATURES O F M U S I C A L 
R E \ UE T H E A T E R OR OPERA HOUSE: ( A ) + 
( B ) + ( C ) 

1. M i s i C A L k i ;v t t-:: Orchestra pit. rail, access to nmsi-
cians' n>om with Icx'kersand lavatory. Music r o o m ; musicians' 
electric outlets; orchestra elevator; large chorus rooms; cos
tume checking rooius (mirrors): dance routine practice rooms; 
large wardroI)e; space f o r sccner\- stacking; wide stage a n d 
a | ) r o n : runways; future ticket sales witidow; act announcer 

_'. ( ) I ' I ; R A I I I > I >I;: Great increase i n si/e and scale of fore
going. Chorus rooms f o r .<0() each: studios; ballet rooms; b o x -
holders' cliibroom a n d separate entrance; scenery dcH-k a n d 
scene handling e(|uipiuenl on huge scale; prompters' h o o d at 
ajjron; dee|) stage sink. .All other elements t o corresponding 
scale 

D . M O T I O N PICTURE T H E A T E R R E Q U I R E 
M E N T S : 

1. ( I M - . . \ t A W i T l t o t T S x A l i K I ' K I - S E X T A T K ) N S ; 

a. Projection boolli: Projectors, spots, stereoplicon. Ports: 
si/.es and Iwalions, automatic gravity shutters; self-closing 
doors; fireproof construction; in(le|>endenl ventilation; rubber 
lloor; check sightlines and keep |)rojeclion angle small — 1 9 ° 

maximum for best projei'tion; rewind room, generator r c M i m , 

battery or rectifier nxmi; rheostat room, toilet rooiu. .See code 
for exit re(|uircments. Nb)nitor horn, bo<jlh electric panel, 
screen modifier control, curtain control, signal and tele|)honc; 
film, record and gelatin cabinets; waste film dispos;il: pro
jectionist's desk 

b. Scrrrii: There are tyjies for wide and narrow houses and 
for color: matte, metallic, and beaded. Trans-Lux. S i / e . loca
tion, distance from front row of seals (sightlines); mask, luodi-
fier. Future developments may re<|uire larger screens, a variety 
of proportions, or even sjjecial types for stereoscopic projection 

c. Sound: Horn o r speaker .sizes, locations, directions for 
elTeciive distribution, volume control: public address system 

tl. Provisions for continuous prrfornidncc: llamlling of 
crowds; ticket booth with several windows, lobby space, stand
ing room, brass rail controls, delector seal panel showing 
occu|)i«'d seats; turnstile entrance 

e. Audiloriuiii: Sightlines for cinema, action in three diiuen-
sions o n two-dimensional screen, permit use of parabolic 
reversed lloor SIOĴ K* i.Schlanger) with greater efficiency and 
economy 

f. Origan: Console, elevator, turntable. Kcho organ; organ 
chamber, blower, organ heater, limptv- conduits for wiring, 
galvanized iron pipes froiu organ to blower, console aiul relay; 
stud fraiue for shutters in organ chamber. Iilovver room and 
air inlet 

g. .L/:7'r//'.vz>/^'.-See B-7 
2. " P K I ; S I ; N I v T i o N " I I O I M , ("IM:MA W I T H StAcii:: (A) + 

( H ) - f ( C — D + * D) 1 lorn elevator o r I ruck: nursery or children's 
playroom; glass-enclosed mother's room with view of stage and 
loud-s|)eaker (on balcony or upper level); h(»spital or first aid 
room liacksiage and lur pul)li<-; miniature screen in loimge 
using prism in front of projector lens, deflecting rays through 
light tunnel. .Menagerie (»r zoo backstage for animal acts 

E. REPERTORY T H E A T E R : ( A ) + ( B ) + ( E ) 
1. Ke( I ui res increased accessible space for stacking scenery, for 

storing properties, costumes, and for the maintenance of these 
2. Rehearsal room with raised stage e(|ual in area lo the 

working area of the main stage and planned acouslicallv 
.1. Library, study room 
4. Increased space for management: business or subscrip

tion department, space for play readers, drafting r<M)ms for 
technical siaff̂  

F. C O M M U N I T Y T H E A T E R : ( A ) + ( B ) + ( E ) + ( F ) 
1. I ' K I ' I ' A K A rioN Si'Aci;: Well-lighted design rooms, shops 

and storage for scene painting (using frame on wall with 
or without well, or floor); electric or gas range, hot and cold 
water; for scene car|)entry work; electric work; well-lighted 
rooms for costume sewing, dyeing, fitting; closets for costumes 
in process. large culling table, storage for materials; wardrobe 
with long closets with bars and nmch drawer space. Ample 
space for inexperienced scene swinging 

2. Kitchen, pantry, refreshment room, terrace, court or patio 
Laboratory theater (amplilied rehearsal room); marion

ette theater 
4. (ianiero«)ms 
5. Hoard lueeting rt^om 
6. Only a siuall amount of advertising needed 

G . U N I \ ' E R S I T Y T H E A T E R : ( A ) + ( B ) + ( C - 1 ) + 
( D - l - A , B, C ) 

1. How many students, teachers 
2. Faculty oflices grouped with own lavaiorv', consultation, 

or conference room 
3. \b)del building room, classrooms, enlarged shops tor 

insiruction 
4. hoormaii's office com roll In' ,; si.ii;e ami school; locker 

rcxjms 
5. Cateleria, kitchen and service; intramural, for univer

sity, public. ( E and F sometimes require school facilities) 
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LIGHTING THE LEGITIMATE THEATER 
BY 

STANLEY R. McCANDLESS 

ASSISTANT PROFESSOR, STAGE 

L I G H T I N G . YALE UNIVERSITY 

) K i : ' l l( ' A L I A ' , the f u n c t i o n of l iKh l ing in 
A the theater is to f i rovide v i s i b i l i t y , a sense of 

locale, a u n i f y i n g composi t ion, and a d ramat ic 
atmosphere called mood . The degree to which l ight 
can be made to serve this inclusive f u n c t i o n (le[)end> 
upon the special a b i l i t y of the designer and the tools 
w i t h which he has t o wf) rk . T h e l im i t a t i ons of the 
ins t ruments and cont ro l apparatus avai lable toda\-
force h i m t o adop t a special method — a technique 

| ) e r m i t t i n g the utmost freedom in use. w i t h a cer
ta in m i n i m u m equipment . T r a d i t i o n and practice 
have p roved t h a t f l e x i b i l i t y o f space — an unen
cumbered stage in to which any f o r m or combina t ion 
of uni t s of scenery can be b u i l t — is absoluteh-
iu-('c^sar\-: bu t Me.\il)ility in the selection and placi i i i ; 
of l i gh t i ng equipment in connection w i t h the 
v a r i e t y of fo rms of scenery does not seem so 
tho rough ly established. T h e reason for this s i tua t ion 
lies perhaps i n the lack of det ini te appreciat ion of 
the extent to which l igh t can be used in each type of 
p roduc t ion and in ignorance of the methods of so 
using i t . 

I t is understood that l igh t can give a wide range 
of i i i l ens i t \ ' and color, and, under the proper con t ro l , 
can al ter the appearance of things, either ins tan
taneously or over a long t ime cycle, th rough i ts 
q u a l i t y o f movement . I n add i t ion , f r o m the s tand
poin t of the archi tec t , the most i m p o r t a n t q u a l i t y of 
l ight now becoming appreciated is tha t i t is a plastic 
med ium which can l)e designed or d i s t r i bu t ed 
th roughou t space as def in i t e ly as b r i ck or stone. 
T h e pract ical methods of handl ing this m e d i u m to 
present i t most eflfectively w i t h the ins t ruments 
avai lable, establish cer ta in pract ical steps t o be 
fo l lowed. 

Me thods o f L i g h t i n g . Methods of l i ^ l i l i i i i i f l c tc i -
mine the selection of instruments , the posi t ion fo r 
their use. and the s t ruc tura l elements that are i n 
vo lved . These ins t ruments can be grouped according 
to the parts of the stage or a u d i t o r i u m which they 
i l l umina t e . I t is not the purpose o f this ar t ic le t o 
discuss the l i gh t i ng of the foyers, lounges, and rest 
rooms, beyond the po in t that the f ixtures should be 
in character w i t h the purpose and style of the room 

Clitrlii Siclii, Arcbilict 

the>' i l l umina te . Broad ly speaking, an audience 
enter ing the theater should be encouraged to an t ic i 
pate some of the glamour and excitenn-nt t l iat lhe\ 
expect to t ind on the stage itself. T h e y are enter ing a 
wor ld of " m a k e believe," something that usualK" 
exists on ly in the i r imag ina t ion , and the l igh t ing and 
decorat ion can do more to create this feelinjf than 
almost any other med ium. 

A u d i t o r i u m Ligh t s . The g l i t t e r of the great chan
delier such as was used in the days when on ly small 
l igh t sources were avai lable has set a t rad i t iona l 
atmosphere i n the a u d i t o r i u m which should no t be 
disregarded en t i re ly . However , f r o m a practical 
po in t of view, w i t h the sources available, the l i m i t a 
t ions of this f ix tu re can now be overcome. I n general, 
the pr incip le under ly ing the l i gh t i ng of the audi to
r i u m has two aspects: u t i l i t y l i g h t i n g on the seating 
area, and decorat ive l i g h t i n g to create the atmos
phere (va ry ing , i f desired) tha t one expects to f ind 
in the theater. 

T h e u t i l i t y l ights should i l l umina te the aisles and 
seating area so t ha t it is possible to move about 
easily, and ye t they should not interfere w i t h the 
decorative- idea of the a u d i t o r i u m . Aisle l ights can 
be incorporated in the ends of a l ternate rows of 
seats. D o w n l ights , ei ther incorporated in the f ix tu re 
or f ix tures or p ro j ec t i ng t h r o u g h the cei l ing, can 
supply general l i gh t to the seating area. Where f i x 
tures are used, and especially where they are apt to 
be in the line of sight, the apparent l igh t source 
should be spread ou t over as large an area as pos
sible. T h i s can be carried ou t in the f o r m of large 
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SCHEDULE OF THE EQUIPMENT FOR A S T A G E WITH A PROSCENIUM 24 x 3 0 F E E T 
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S C H E D U L E OF THE EQUIPMENT FOR A STAGE WITH A PROSCENIUM 16 X 2 4 F E E T 
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This schedule includes only the minimum general requirements and may not meet the special demands of individual theaters. 
The equipment is not always available in stock from one firm, although each part is standard in different organizations 

t r a n s l u c f i i t surfaces or in indirect coves or howls in 
the main ce i l in j i . and under the soff i ts of the bal
conies. T h e u t i l i t y l i j ;ht inp; on the seating; area 
should be adequate t o make reading of programs 
easy ( f r o m three to l ive foot-candles) and m i g h t 
well be of a color t ha t is " o f f " wh i t e , bu t never of a 
s t rong hue. T h e u t i l i t y l ights in any case should he 
( Mill|-(,lied f r o m the swi tchboard on l l ic slaiLic. 

Decorat ive L i g h t i n g . There is almosi no l i n i i i lo 
the e.xtent t o wh ich l ight can be used for decorat ive 
purposes, a l though , gent-rally speaking, overelabora-
t ion in th is f ie ld is apt to In- d i s t rac t ing . I n its s im-
p l i - ' i f o r m , it is the i l l u m i n a t i o n used to l igh t the 
various |)arts of the wallh and ceil ing of the audi
t o r i u m , generally in con junc t ion w i t h the u t i l i t y 
l i g h t i n g . Concealed l i g h t i n g in three or f o u r colors 
(red, green, blue, and [)erhaps amber) can be con
t ro l led to give a broad range of color, even to the 
extent of enfus ing the a u d i t o r i u m i n a par t icu la r 
hue to p romote a d r ama t i c efTect. I f th is is to be 
(Icnc. the amount of current recpiired is ap t to be 

great, and perhaps ex t ravagant in x icw of the un-
certaiiUA' of the effect of colored l ight on the ind i -
\ i d u a l ; b u t there is no easier way to al ter the a|)-
pearance of an a u d i t o r i u m to suit the \ a r ious 
t i inc t ions fo r which it i> to he used than l)\- this 
i i i f ; i i l > . 

i n order to prox ide d i f f e ren t d i s t r ibu t ions . \ arious 
groups of l ights should bt- under si-parate c o n t r o l ; for 
exam()le. d i f fe ren t sections of co\e l ights , wa l l urns, 
and balcony softit l ights , can be used, either w i t h or 
w i t h o u t three or fou r colors. Colored glass used to 
produce the color in the decorati\-e l i g h t i n g absorbs 
so much candle power t ha t p rac t i ca l ly anywhere 
f r ( j m e ight t o ten t imes the wa t tage is necessar\- to 
produce the same results as w i t h w h i t e l i gh t . The 
decorat ive l i g h t i i i i ; should be control led f r o m the 
stage swi tchboard . 

A c t i n g Area L igh t s .* T h e most imiJor tant stai;e 
l ights t o consider are those wh ich i l l u m i n a t e the 
ac t ing area. These are generally a group of spot-

•See Inslrumeni .Schedulf. 
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l ights control led separately and directed f r o m a 
number of positions to cover the ac t ing area of the 
stage. T h e drawings indicate here si.x convent iona l 
areas and t w o spot l ights to cover each. T h e size of 
the insi ruments depends upon the distance of i l i n iw , 
the range of in tens i ty and color desired. The i r posi
t ions are indica ted in ceil ing openings, on the 
bridge, a n d a t the tormentors . T h e f o l l o w i n g table 
indicates the size of spotl ights ef fect ive a t var ious 
distances using t in t s of colors: 

Wattage Lois Distance 
2M) W. \ 7H in. l-roni 6 to 12 f t . 
m \\. 5 X 9 in. From 8 to 15 f i . 
m \\. 5 X 9 in. From 10 to 18 f i . 

1,()()() w . 6 X 10 in. I-'rom 12 to 25 f t . 
s X 12 in. From 15 to .S5 f t . 

J , 0 0 ( 1 w . 8 X 12 in. From 20 to 45 f t . 

T o n i n g and B l e n d i n g Lights . T h i s group includes 
the foo t l igh t s , wh ich should be control led in var ious 
sections and in three or four colors, and the border 
l ights of which there m a y be on ly one or several, 
cont ro l led in one or more sections, in three or fou r 
colors. Since these ins t ruments are used to i l l u m i n a t e 
the set t ing, they do no t need to be of such great 
in tens i ty as f o r m e r l y seemed necessary; the ac t ing 
area l ights i l l umina te the most i m p o r t a n t elements 
on the stage — the actor and the sur rounding prop
erties. T h i r t y t o f i f t y wa t t s per color per foo t of 
proscenium w i d t h is adequate in tens i ty fo r the 
foo t l igh ts . 

T h e intensit ies fo r the first border can be f igured 
roughly f r o m the f o l l o w i n g table. For add i t iona l 
borders, perhaps half the amount is adequate, ex
cept fo r the rear border where the in tens i ty should 
be twice or three t imes as high, i f used to l i gh t the 
backdrop or cyclorama. I f the f igure for each height 

is m u l t i p l i e d by the proscenium w i d t h , the to ta l 
wattage for each color c i r cu i t in the first border for 
normal purposes can be computed . 

Teaser height — 10 f t . 15 f t . 20 f t . 25 f t . 55 f t . 
Watts per foot — 20 40 60 80 100 

B a c k g r o u n d L i g h t i n g . A l t h o u g h the set t ing m i g h t 
be considered background, this group of l ights refers 
p r i m a r i l y to the cyc lorama or backdrop which 
should be l igh ted b y a special set of ins t ruments , 
p a r t l y above and p a r t l y below, i n three or fou r 
colors. 

The overhead l ights can be comprised in a long 
s t r ip of high-powered concent ra t ing reflectors or 
in a group of i nd iv idua l floodlights, hung well away 
f r o m the background to give even i l l u m i n a t i o n ovw 
i ts surface. I n ei ther case, the s t rong colors (red, 
green and blue) tend to absorb a great deal of the 
candle power, so t h a t the t o t a l wat tage must be 
I ( l a l i v e l y h igh . I n add i t i on to this, the various 
colors absorb difTerent amounts of l igh t , so t ha t i f a 
calculat ion is based upon this factor , an allowance of 
two wat t s per square foo t of surface to be l ighted for 
the blue, \}4 wa t t s f o r red, 1 w a t t f o r green, and 
perhaps ^2 w a t t f o r amber or whi te , w i l l give an 
approach to balanced l i g h t i n g . Obvious ly , this de
pends considerably upon the color of the cyclo
rama itself, and should be taken on ly as a start ins; 
po in t . 

T h e horizon l ights can be calculated on the l)a>ih 
of the length of the base of the cyclorama, bu t they 
do not need to extend around the f u l l distance. 
For each foot of length , for a rea.sonably large 
cyclorama, 75 W . fo r the blue. 50 for the red. 40 for 
i i icen , and 25 fo r amber or w h i t e w i l l give an ade
quate in tens i ty and balance. I n b o t h these cases, i f 

0: 

J M l OM I M S 

Switchboard faces showing capacities and minimum 
number of plates. Above for a stage with a proscenium 
16 X 24 f t . , at the right for a stage with a proscenium 

24 X 34 f t . 

M 

THAN S f t 

nlflla 

AltC 

LOAD POCKITS 
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The diagrams on this page illustrate the types and loca
tions of fixtures to light a typical theater stage. .Above 

is the plan. Below are the section and elevation 

.\ — Auditorium. 1..^ — Left stage. 
A A — Acting areas. M H — Masking border. 
.AL — Acting area liglus. C) — Orchestra pit. 
W — .Apron. 1' — Proscenium. 
B — Biams. PS — Projierty storage. 
HI' — Balcony (miu. R.S —• Right siagi'. 
(• — Cyclorama. S E — Stage entrance. 
C B — Cyclorama bonier. — Stage manager. 
C L — Cyclorama lights. — Switchboard. 
C N — Curtain. T — Trap. 
C\S — Company switch. T l ! — Tormentor batten. 
CW — Coimtcrwcights. T C — Tea.ser curtain. 
DS — Downstage. T E — Tea.ser. 
F L — Footlights. T l . — Tormentor ladder. 
F P — Floor poiki't. TK — Tormentor. 
F S — Fly space. T T - Teii.ser thickness. 
III . — House lights. 1 s — l'l)stage. 
11 . — Horizon strips. . \ K — X-Rays. 

I S — Instrument storage. 

red and ^reen glass arc used in place of gela t in , t lu-ir 
order should be reversed, because w i t h cer t i i in glass, 
red t ransmi ts mofo than green. 

Special Effects, ^ h i ^ grou | ) c<)ni|)iiscs t in- special 
in s i r i imi - i i t h which are used to ob ta in m o t i v a t i n g 
elTects sue!) as sunl ight , moo id igh t . l i gh t i ng ri.xturcs, 
l i re l i g l i l i n g and so on . Tlu-re should I K - a lunnbcr of 
outlets about the stage f r o m w l i i c h the\- can be fed . 
I t is impossible t o state jus t how complete an equip
ment of this grouj ) there should be on hand in each 
theater. It is o f ten more pract ical to rent i hem for a 
j i i i r t i cu l a r p roduc t ion than to own them o u t r i g h t . 

F lex ib i l i t y o f Equipment . ( ) l ) \ iousl\-. i l all the in 
s t ruments , even inc lud ing the border l ights and 
foo t l igh t s , are por table , the\- can be u>v(\ in dilTerent 
places as occasion demands and the to ta l a m o u n t of 
e t l i i ipment can thus be cut to the m i n i m u m . W i th 
l l i c \ arict\- in b)rm> of sccncrx- in use todas , each 
se l l i ng recpiires a special d i s t r i b u t i o n of light so t h a i 
any lixed e( |u ipment is l i ke ly to be u.seful on ly [)art 
of the t ime . As a pr inc ip le , on ly the ins t ruments 
i H c o s a i >• l o r lii . ihtini, ' a par t icu la r product ion should 
be moun ted and used. To this end, the fo l l owing 
l)recautions should be considered: 

a. . \ s far as possible, iiisiriuneitl hangings and coiuiec-
lions should be standardized. 

b. -Srructiu'al details, such as beam oi>enings. balconx-
front, and bridges, should be i)ro\ided fi)r mounting 
instrinneius. 

( . There sliiiiild be adetpiate wiring and outlets for con
necting the instrimients in a large ninnber of places. 

(/. T h e switchboard should permit iiuerplugging or 
cross-connecting between the load circuits and feed circuits 
to allow grouping of lights as to capacit\' and for the sake of 
operating se\i-ral cue circuits withmit undue complications. 

Divi .s ion o f Budget. T h e method out l ined aboxc 
considers a certain m i n i m u m equipment required for 
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l igh l i i iK at iy p roduc t ion . In i i ( l ( l i l io t i l o this. I I K K ' 

should he a f lexible control l:)oaicl. a signal s \ s l c in . 
and other electrical appliances to be considered in 
the allowance le f t f o r electrical work in the buildi iv^ 
biidj^et. T h i s budget cannot be slig;hted b y the 
a ich i tec t nor i t s impor tance underest imated. For 
the sake of comparison, a number of adetiuately 

l i i i j ' l " ' ' ' exper imenta l theaters l i ; i \ c liccn (•xaii i i i ici l 
and i t is f o u n d tha t , for the smaller bu i ld in j j s , f r o m 
10 to 15 per cent of the to ta l cost of the bu i ld ing 
should cover the ent i re electrical and l i gh t i ng lay-
ot i t . l or \ e r y large buildings, this migh t be some
what less. Of th is amount , approx imate ly 40 jn-r cent 
should go to the swi tchboard , M) per cent to the 
ins t ruments and accessories. 20 per cent to the 
s t ruc tura l features and w i r i n g , and the remain ing to 
the rest of the electrical la>()uL 

The foregoing factors are the de te rmin ing ele
ments in any l i g h t i n g l ayout . T h e f o l l o w i n g i iul icates 
more precisely the details, which are submi t t ed as a 
general guide, no t as rules. F.ach type o f theater as 
well as each type of product ion requires a pa r t i cu la r 
analysis of the p ro l i l em to ar r ive a t an economical 
l ayou t . W i r i n g to positions t o serve the various 
types of ins t ruments , their number and type, the 
cont ro l board, the signal system, and accessories, 
such as cycloramas and domes, are essential parts of 
any l ayou t . T h e drawings used in connection w i t h 
th is a r t ic le ind ica te the t y p e o f ins ta l l a t ion recom
mended in the foregoing paragraphs and should be 
used in connection w i t h the ou t l ine . 

W i r i n g . T h e code a m p l y specifies the provisions 
for exit l i gh t i ng and the main precautions to fo l low 
in l ay ing ou t the d i s t r i bu t i on of c i rcui ts and equip
ment on the stage. 

a. The main feed should be brought to the stage switch
board and must be equal in capacity to the total load of the 
h(iti.se lights and any [xjssible load that is likely to l>e re-
(piircfl b\- the stage lights. 

h. Pislrihulion from the switchboard to the house lights. 
>iage outlets, fixed instruments, should l)e pcrmaiieni 
wiring, although for very small installations it is ix-rmissible 
to use [xirtable cal)Ies connected directK^ between the 
switchboard and the instruments. 

f. Stance floor outlets are generally of the arc pocket t\'pe. 
;impere capacity. In general all incandescent pockets can 

be standardized in 15 ampere female i)in comieclt)r outlets, 
in groups of three or four, or located along ihe length of a 
permanently mounted wire-way on bridges, borders, and 
tormentors. Outlets mounted on pipe battens should be fed 
from the gridiron instead of from the side wall, through 
large marine multi-conductor cable. 

d. Portable instruments can be fed from the pockets b\' 
ihe use of cable leads etpiipped with male and female pin 
coinieclors. 

f. A company switeli of sufficient capaciiN' to supi)l\' the 
portable board of a traveling company should be mounted 
near to the proscenium on either side of the stage, prefer-
;ililv near the house board. 

.\bove is a switchboard for the Chamber Music .Auditorium 
of Severance Hall at Cleveland, Ohio, Walker & Weeks, 
Architects, showing a small cross connecting panel. At the 
extreme right is shown the extended control cable. The i l 
lustration below shows part of the stage equipment of 
the Kalamazoo Civic Theater, Aymar Embury I I , Architect 

• l i i i l l i M 

F. Nli/trl, Cturint 0/ Thijiri Arts Monihl 
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The.se drawings show a typical arrangement for border and spotlights and indicate the way they are masked by the 
teaser or box seating and shadow box. The illustrations below show various types ot footlights on the stage apron 

Pos i t ions f o r Outlets . Out le ts should be provided 
in number and capacitx- at convenient positions 
based on the methods of l i gh t i ng l o ser\e a pract ical 
number of ins t ruments . T h e dra\\ int;s indicate ap
p rox ima te ly the locat ion of the ins t ruments in the 
l a \ ( ) i i t recommended. I t is well to check the out le ts 
provided against the f o l l o w i n g recommendations lo 
be siu'e tha t a l l details have been considered. 

a. Projection booth: Projection machine outlets, | ) . ( ' . 
ser\ ice. .Spullight outlets. Wiring for sound pictures. 

/). House lights: I ' t i l i i N - , decorative and promenade 
lighlin.n. F.xils and aisle lijihis. 

c. Front lights: l.i^ins used from the aiidildriuni to i l 
luminate the front of the stage. Three [xissihle alternates; 
the first, howexer, most imitorlant. 

1. Beam lights, ihrown on the stage from the audi
torium require four to sixteen outlets depending upon the 
length of ihrow :\ni\ I lie desired lU'xibility of control. 
l'i-o\ision for reiviole eolor and direclionalit\- coiilrol. 
H o i position at ends of auditorium ceiling beams for 
diagonal throw. .\ni;le from the horizontal to be from 55 

to 75. Construction of ceiling beams lo hou.se instrument 
and to permit the use of loii^ funnels to pre\ent the spill 
of light into the auditorium. Provision f)f hanging and 
momuing ajiparatus. 

2. Balcony rail lights, as an alternate in case beam 
lights cannot be used. Two to twelve 15 ampere outlets. 
Pro\ ision for remote color control and housing ol the 
iiislriinieiil . 

Side lights arc generally recommended oiil\- in ea.se 
beam lights and balcony rail are not available. Four lo 
six on each side of the auditorium, mounted well up 
toward the ceiling. Provision for housing and moiiiuini.; 
of the instruments. 

<l. Orchestra lights: Coiueiiience outlets in the lloor of 
the orelu-sira pit lo ser\c orchestra stands, prelerabK' 
under eacli stand. 

('. Footlights: Wired in three or four colors and con
trolled in two or three sections, the center section and two 
ends. Pro\ ision for three or four outlets for footlijiht spots. 
Light should be directed com|)leti'ly within the [irosceniuni 
oi)ening and the co\er plate should not be more than three 
or four inches above the sta^e lloor. 

/ . Bridge: Hung directly iii)stai;e from the act curtain or 
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teaser. Api»roxiniately as long as the prt)sceniuin is wide. 
Proxision for niotnuing instrimients on the rail and from 
battens underneath. Adjustable in height, equipped with 
from iweKe to twenty-four LS ampere outlets and occa-
.sionally two to four arc outlets for effects. 

g. First border: Used in case' there is no bridge or as addi
tional otitlets just upstage from the bridge. Four to twehe 
15 ampere outlets on a pipe batten hung from strain insu
lators to feed sju)!lights or jiortable strips, or a permanent 
striplight wired for three or four colors and controlled in two 
or more sections, and fed b>' a cable supported from ilic 
grid. Adjustalile in height. 

//. Additioiinl borders: Conventional distance. 7 f t . ajiarl 
for the rest of the depth of the stage. Either pipe battens 
with four to eight outlets or permanently mounted strip-
lights. The former is by all tnlds the most flexilde. 

/. Tormentors: Four to sixteen pigtail outlets on each side 
of the stage attached to the proscenium wall or grouped 
along a portable wire-way to take the place of the old 
proscenium strips. These outlets can be incorporated in 
tormentor lowers ecpiipped with o|)eratiiig platforms or 
ladders, and a vertical batten for motnuing the instruments. 

Grid outlets: Two to four outlets on the gridiron to 
ser\e special instruments where i t is necessary to hang or 
"spot" them aho\e the stage. 

k. Cyclorama lights: Three to nine large capacity circuits 
supplying overhead cyclorama units in a position where 
these units are most apt to be used and fed from a cable 

stipported from the grid. Note the alti-rnale positions indi
cated in the drawing. 

/. Floor pocL'cIs: OiUlets moimted in a box, eqiiipiied 
with a self-( lr)siiig lid, under the stage door. -Spaced around 
the .sides and rear of the acting area, generalh' of the .̂ 0 
ampere plug pocket type, although better of the 15 aniiK-n 
pin connector type so that all leads can be erjuipped with 
pin connectors only and all connections standardized. 
Three or four outlets in each box. .Sometimes controlled in 
j)airs from opposite sides, but this practice limits flexibility, 
fhe number of outlet bo.xes varies with the conditions of 
use, usually from three to tweUe are sulhcient. .Arc and 
incandescent pockets should be idenlilied or in separ.ile 
lK)xes. These outlets are to ser\e stand lamps, towers, stage 
fixtures, or si^'cial effects. Special traps and outlets for 
horizon strips or c\clorama base lights shoidd l)e provided 
at the rear of the stage. The portable type can be fed from 
ordinary stage lloor j H u kets. 

Work . Lights . These are used onl\- to i l l umina te 
tile stage dur ing rehearsal and for changing scener\-. 
'rhe\- should be cont ro l led f r o m the stage swi tch
board of the stage manager 's desk so tha t they can 
be turned on the ins tan t the c u r t a i n hi ts the floor. 
W o r k l ights can be a t tached to any of the exist ing 
c i rcu i t s or run independent ly fo r the stage area. 
.Sometimes the\- are incorpora ted as an independent 

Couritsy of Tbiant Am Mmihli 

The stage of the Civic Auditorium at Kalamazoo, Mich. , showing the location of the stage lights 
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c i rcu i t i n the border l ights . In add i t i on to the work 
l ights , thi-re should be opera t ing l ights for t l u ' 
sw i l chbo . i rd . the pin rai l , the p r o m p t board, and 
orchestra, all con t ro l led f r o m a separate panel i n 
dependent of the stage l ights . 

Ins t rument Schedule. The f o l l o w i n g scheduU- in 
dicates the number and types of stock ins t ruments 
and accessories that are ind ica icd in the ac-compan\ 
ing drawings . T h e hrs t . Ciroup A , is the suggestion 
for a complete l a y o u t fo r a theater of exper imenta l 
type hav ing a proscenium opening of professional 
dimensions — 24 x 34 f t . G r o u p B . of the smaller 
type . ha\ ing a proscenium opening of 16 x 24 f t . 

C o n t r o l Boa rd . T h e sw i t chboard is the most i m 
por tan t i t em of the whole l axout . Desirable as it is 
to ha \c a su i tchboard located in f ron t ol thi- cur ta in 
where effects can be seen, this is pract ical onl\-
through the use of remote con t ro l , wh ich is at pres
ent exceedingly costK'. ( ) r d i n a r y plate d immers 
mounted at the side of the stai^e in such numbers as 
to p rov ide adequate cont ro l over the var ious cir
cuits nec<-ssar\- to l igh t each scene can be arranged 
in a panel a long the side of the proscenium as sug
gested in the accompanying d iag ram. 

Signal System. \ Prompt (ward.) On account of the 
size of the ordinar\- theater b u i l d i n g and the neces
s i ty of dispatch in performance, communica t i on 
between al l i nd iv idua l s connected w i t h the produc
t ion should be avai lable to the stage manager. .All 
|)arts of t l ic static, dressinii rooms, and all parts of 
the b u i l d i n g u.sed in connection w i t h the p e r f o r m 
ance, are i m p o r t a n t positions to be considered. 
.Sitiiiais should be o|KTate(l on low xol iage and l i i ; l i l> 
should be used where the sound of buzzers is liable-
to be d i s t r ac t ing . 

(/. Iulcr<(>r}iniN)iiitiling tclc[)liou(' is necessarj- to all parts 
(if the building and stage, particularly with a connection in 
the auditorium to allow for cas)- (•(inunuiiication hclween 
tlu- director and the stage manager or the switchluiard. 
There shoidd be connections Ix-twi-eii the switchboard and 
\arious o|)erating iM)sitions. such as the bridge, pici i in 
Ijooth, ceiling beams, etc. In sonu- theaters the microphone, 
electrical pick-up. and loud speaker are used to transmit 
the orders of the direcl(jr during rehearsal, or the progn-s-^ of 

the pla>- to the actors in their dressing nwims during per
il irniance. 

/). Ciirlaiii. sound and light CHC signals. Install the reli ir i i-
answer light signals with extended cotilrol at both ends, 
from the sta!L;(- manager's desk to the curtain pulls, the 
switchboard and the \arious places where sound cues m,'i\' 

lia\ e to l)e jii\'en. 
c. Dressing room signals. There should be return-answer 

buzzers in dressing rooms with an electrical drop on the 
pnimpt board. 

(/. .1(7 (•(/// /)('// or chimes. In order to ;uuioutice the ln--
i;iiiiiing of . i new act or scene, bell signal or chimes con
trolled from the prompt board shoidd be iiist.dled in the 
lobbies. 

Scenic Equipment . C\c loramas , dome-, gau/c-. 
t ians l i icc i i t drops, p ic ture screens, at id sc(-iu-r>- c.iii 
be considered as secondar\- ins t ruments w hich, fixed 
or portable, ser\-e as par t of the complete ef |uipnu-tit 
ol any >tag(-. The c\ c lorama is by all odds the most 
impor t an t ta-xt to the xar ious tx pcs ol scctiery used 
on the stage, and inasmuch as i t is a large and useful 
piece of ( ' (p i ipmeni . it should l)e car(-full\" considered. 
Where the heatl room over the stag(- is low, a dome 
ina\- prove to be a prac t ica l nn-ans of p r o \ i d i n j i a 
masking l )ackground. In either case. th(- surface of 
this equipment should be relat iveh- smooth and 
pa in ted a l ight g ra \ -b lue color. It is imi)ossible in 
the space of this ar t ic le to go f u r t h e r i n t o this dis
cussion or to cotisider the other i tems mentiotu-d 
hcri-. except to say tha t as permanent equipim-nt 
al lowance should be made fo r them in the budget 
and th(-\ should be considered in coimect ion w i t h 
the e-cpiipinciit la\-out. 

T h e thcatt-r is a sp(-cial ins t ru tncnt di-sigtu-d and 
constructed w i t h i n prac t ica l l i m i t s for d ramat ic 
p roduc t ion . Th(- d i \ e r s i t \ - of condi t ions, such as 
()lot, purpose, method of p roduc t ion and budgi-t . 
determines the plan of e(pi i[)ment . l im i t s s tandard
iza t ion , and makes each theater a special probU-m. 
T h e pur|)()se of a pa r t i cu la r theater m a y include 
provisions for such a v a r i e t y of types of p roduc t ion 
that the m i n i n m m layout for any one t \ p e ma\-
prove t o be inadeejuate f o r o thers ; b u t in general, 
t ha t equ ipmen t which is planned to p rov ide su lh-
cient flexibility for l eg i t imate product ions w i l l , w i t h 
a few addi t ions , be ample f o r the s taging o f concerns, 
recitals, ballets, and musical shows. 

FUCH.S. T H E O D O R E 
Staf^e Lighting. 
Boston, Little, Brown cS: Co. (l'>2'>). 

XELM.S. H E W I N G 
Lighting the amateur stage, a |tractical layout. 
Theatre Arts. Inc.. New \urk (c. 1W1). 

PO\\ I-;LI.. A. I... A M ) R( ) ( ; i :ks . A. 
Lighting for the non-professional stage pntduction. 
New N'ork City. Krieger |»iiblications (c. 1931). 

B I B L I O G R A P H Y 
{See also adv. pages) 

.SELDEN, .SA.Mri-:L. A . \ D S E L l . M A N , H l 'XTO.X I ) . 
Stage s c e i i e r \ atid lighting. . \ handl)ook for non-pro
fessionals. 
Xew York, F. S. Crofts (S: Co. (l'>3()). 

Catalogues of the lighting equipmeiu companies. 
(These are primarily valual)le in selecting derails of 
equipment.) 
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AIR CONDITIONING THE AUDITORIUM 
BY 

A. WARREN CANNEY 

OF T H E STAFF OF 

C L Y D E R. P L A C E , C O N S U L T I N G E N G I N E E R 

BI.( . \ r S E there is less s tandardiza t ion in theater 
w o r k than in a lmost any other type of struc

ture , a i r cond i t i on ing systems are a n y t h i n g bu t 
s tandardized in exis t ing theaters. In place of pre
sent ing isolated s ta t is t ical i n f o r m a t i o n f r o m the 
s tandpoin t t ha t the archi tect designs such systems, 
i t seems much more advisable to give enough da ta 
fo r p r e l imina ry rough cost app rox ima t ion , and 
enough .specific i n f o r m a t i o n to help h i m in his ear ly 
p lann ing and in his relations w i t h air cond i t i on ing 
engineers. 

O p e r a t i o n o f Systems. . \ present day air condi
t ion ing system consists essentially of equipment 
fo r the simultaneous au tomat ic compensation fo r 
the rate of gain or the rate of loss of heat and moisture 
to the air . below or above a given heat and moisture 
content d a t u m . T h i s mus t prevai l in any combina
t ion and regardless o f v a r y i n g rates in d i f f e ren t 
locations w i t h i n the same s t ructure . T h e system is 
therefore rever>ible, and w i t h the exceplion of 
p r o v i d i n g a source of steam or cold water as re-
( ju i red . th is should be accomplished au toma t i ca l l y . 

Sometimes a system must operate so as to h u m i d 
i f y and cool a t the same t ime. T h i s implies auto
mat ic opera t ion . I t therefore fo l lows t ha t the 
au toma t i c con t ro l of an a i r cond i t ion ing system is 
the heart of the system. B u t however good the 
controls m a y be. they cannot improve the results 
l i m i t e d by basic l ayou t . 

W h e n the system cools, bo th the excess heat and 
mois ture are absorlx-d at the exact rate they are 
e m i t t e d . T h e heat is usually rejected t o the spray 
water , and is absorbed by the ref r igerant which is 
boiled at a low temperature. T h e re f r igera t ion 
machine rejects th is heat in a condenser to n\y 
water or to another recirculated water p u m p i n g 
system which sprays this water in a cool ing tower . 
There the heat absorbed in the theater is dissipated 
to the atmosphere. 

T h e water vapor in t ha t por t ion of the air re
turned t o the cond i t ion ing chamber is condensed. 
Where the q u a n t i t y o f the resul t ing water is con
siderable, i t is carried away to the sewer f r o m an 
over f low. 

There are several methods used in the cond i t ion 

ing chamber for cool ing and d e h u m i d i f y i n g . These 
m i g h t be classified as fo l l ows : 

1 . W a t e r spra\-
a. W i t h provis ion fo r by-passing 
I). W i t h no provis ion fo r by-passing 

2. Combined di rect expansion o f re f r igeran t i n 
path of a i r w i t h water spray 

3. Same as N o . 2. b u t w i t h no water spray 
4. Cool ing a brine, c i rcu la t ing i t t h rough surface 

air duct pipes or f an cool ing and d e h u m i d i f y i n g 
5. T h e use of re f r igera t ion for cool ing on ly , em

p loy ing either p)ipe coils or a spray: and a 
chemical f o r d e h u m i d i f y i n g 

Depending tm i ts l ayou t and size, a theater m a y 
have one or more of these cond i t ion ing chambers, 
each w i t h an independent a i r -hand l ing system. .Any 
of the above methods m a y employ one or more 
ref r igera t ion uni ts . These m a y be cold water wells or 
bunkers where the spray water is d i r ec t ly cooled 
w i t h ice. I f o ther condi t ions are s imilar , a compar i 
son of i n i t i a l and operat ing costs w i l l determine 
the choice of a system. 

For reasons of a i r d i s t r i b u t i o n in the space con
d i t ioned i t is considered unwise to del iver a i r at the 
low temperature necessary to a t t a i n proper de-
humid i f i ca t i on w i t h most spray water systems. One 
patented system provides f o r the a d m i x t u r e of a i r 
beyond the spray chamber, this a i r being obta ined 
f r o m the space cooled. T h i s system l i m i t s the 
m i n i m u m de l ivery temperature desired w i t h o u t 
je()[)ardizing the the rmal balance of the system by 
l i m i t i n g the re f r igera t ion load. Hea t is obta ined, 
however, on ly at the expense of addi t iona l fan horse
power and b y somewhat larger fans and ducts . T h i s 
does not necessarily mean larger than other systems, 
b u t means over and above the theoret ical m i n i m u m , 
in order to ob ta in w h a t in effect is reheating. 

Such a by-pass permi t s the au tomat ic shunt ing 
of other air , wh ich is returned th rough the spray in 
accordance w i t h a changing demand of the cooling 
load. T h i s pe rmi t s a constant vo lume of a i r t h r o u g h 
the fan and . in fac t , many other desirable ad
vantages, and is no t on ly a s tandard, proved me thod 
but permi t s of the close accuracy of con t ro l neces
sary in good theater a i r cond i t i on ing practice. 

A i r cond i t ion ing for the c o m f o r t of theater pa-
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A diagram section through a common type of theater showing typical arrangement of air conditioning apparatus and 
distribution ducts. In the diagram, " A " is the refrigeration equipment, ' ' B " the dehumidifying chamber, " C " the supply 
fans, "D" the supply ducts, " E " the outlets, " F " the plenum chamber under the balcony, and " G " the return ducts 

t rons in\<)lves much more than the maintenance of 
specified tem{)erature and rela t ive h u m i d i t y . M a n y 
theaters w i t h good plants , designed fo r adequate 
flesh air ( |uanti t ies do not receive this amount 
unless doors are open so that preva i l ing winds do 
no t b lock i t . T h e quest ion o f pressure is o f p r ime 
importance. Regardless of the locat ion of the outlets 
and re tu rn air grilles, the air w i l l mo \ e to the lower 
[)ressure region. T h e pressure carried above atmos
phere is usually o n l \ ' equal to the weigh t of a half-
hundred sheets of paper, and the r ight t h ing to do 
is to design a housi- w i t h double sets of doors be
tween spaces condi t ioned and the outside, and then 
provide fo r the relief of a i r in amoun t to that in
t roduced under au tomat ic regulat ion. T h i s is in 
adv ance of general practice bu t has been successfully 
accoinj^Iished. 

. \ \ I lie same l ime stage v f i i t i l a t i o n should be 
designed to ma in t a in a pressure exact ly equal to 
t ha t i n the house to prevent the bu lg ing of cur ta ins 
and scrims. Designing the theater t i gh t against 
st.u k effects and outdoor w inds is exti 'emely i m 
p o r t a n t antl is o f ten complete ly neglected. () ther-
wise many compl ica t ions set in and the q u a n t i t y 
of ou tdoor air in l rod i i ced liecoines very variahle. 

In w in t e r d r a f t s result and the s>stem is d i f f i c u l t 
t o ad jus t , due t o the pressure va r ia t ions tugg ing 
at the var ious parts of the a u d i t o r i u m proper. 
Moreo \ e r . the outdoor air is an appreciable per
centage of the re f r igera t ion load. I n an e f f o r t to cut 
price, m a n y theaters do not receive near ly so much 
fresh air as they should. T h e amoun t of fresh air 
|)er person in the mezzanine systems need no t be so 
great as tha t on the ma in a u d i t o r i u m or orchestra 
system, since the air change usually figures less on 
the l a t t e r and the d i l u t i o n consecjuently greater. 

A i r D i s t r i b u t i o n . The technical design of a sx sieni 
m a y be correct , b u t i ts success depends on the al l 
i m p o r t a n t quest ion o f d i s t r i b u t i o n . D i s t r i b u t i o n 
depends on a great m a n y variables, such as the 
number of outlets, the i i si/e, locat ion, velociiv- and 
rela t ive densit\- of a i r leaving them, the i r re lat ion 
to the r e tu rn air gril les, etc. T h e method of i n t r o 
duc ing air f r o m overhead and r e tu rn ing i t near the 
floor line has gained gn-aiest tavor. 

There is no greater chance for an archi tec t to ru in 
an air cond i t i on ing system than b\- depar t ing ex
cessively f r o m w h a t the designing engineer ought 
to have. In general, overhead, hor izonta l discharge 
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of a i r should be p rov ided f r o m many out le ts ; noth
ing should be placed in the path of this discharged 
air . There is no poss ib i l i ty for va r i a t ion in this re
spect. T h e best results are accomplished when 
posi t ive c i rcu la t ion is provided toward the faces of 
the audience. T h e engineer should not be forced to 
supply air ve r t i ca l ly downward or in concentrated, 
large quant i t i es . T h e design should be conceived 
w i t h the idea t ha t a i r mus t be in t roduced in to the 
sjiace, and tha t out le ts must be in t roduced in to the 
design, wh ich are suff ic ient to d i s t r ibu te the neces
sary cubic feet per minu te . 

Mezzanines are d i f f i c u l t to condi t ion satisfacto-
r i l \ . I l is bet tcr to l i ; i \ e one o r two large mezzanines 
than .several, in order to get l3etter headroom. Low-
headroom condi t ions seriously hamper proper a i r 
cond i t i on ing . .A plan t ha t projects one mezzanine 
far beyond the one above is to be def in i t e ly avoided. 
The air w i l l ro l l over the ( ( l ^ f unK-ss properK' 
located re tu rn air fans are incorporated in the air 
cond i t i on ing design, a feature s t rongly to be ad
vocated on e \e ry mezzanine system. 

Fu l l consideration must be given to the siaiidcc--
T h e y deserve, in fact , greater c o m f o r t than those 
w h o sit , b u t cautious design is required here to 
prevent excessive cool ing when the house is not 
l i l l f d . T h e higher the main ceiling, the greater 
l a t i tude in the method in in t roduc ing the air . W hile 
long na r row-band gril les look wel l , they increase 
costs and fo r u n i f o r m d i s t r i bu t i on call for specially 
designed duct w o r k in wh ich the u.sual ven t i l a t i on 
contractors have no experience. 

T h e ejector system is deserving of special ment ion 
as i t is lower in cost when adaptable, p a r t i c u l a r h 
1" liMii>cs of f r o m 5 0 0 to 2,000 s c i i s which arc free 
f r o m s t ruc tu ra l and archi tec tura l complicat ions . I t 
is in every w a y a full-Hedged air cond i t ion ing system 
product ive of go(xi results, b u t requires more than 
o r d i n a r y design and ins ta l la t ion ski l l for i ts success. 
In th is system one main nozzle supply header is 

COOLI.NQ TOWtH 

A compact diagram of the essential apparatus 
contained in a typical air conditioning system 

located .it the rear of the house near the ceiling, 
discharging air toward the stage. .Should there be a 
balcony, a secondary header is employed . The 
ejector system af fords ideal d i s t r i b u t i o n and is a 
ra t ional method of ob ta in ing good air cond i t ion ing 
a t lower cost. I t is somewhat more sensitive in 
operat ion, however, as the design is exacting and 
nozzle pressures mus t not var\- a f t e r ad jus tmen t . 

I n smaller houses emp lov ing th is system no 
orchestra p lenum is used, the air being returned in 
the rear ra i l wh ich is designed to receive the neces
sary duct w o r k and gri l les. 

The eni ranee v estibules should be some distance 
f r o m the rear orchestra doors in oixler to permit the 
quick b r ing ing up to temperature of any cold inrush 
blasts in w in t e r . T h e idea of feeding mezzanines, 
lounges, the main orchestra, the rear orchestra, 
lobbies, musicians ' rooms, executive offices, etc.. 
f r o m the same supply duc t , is the height of false 
economy, ignorant air cond i t i on ing practice. t)r 
bo th . T h e more cond i t ion ing uni ts , the better, and 
the more subdivis ion of independentlv con l io l l ed 
duc ts feeding these spaces, the better . T h e number 

OUTDOOR AIR 

DRY BULB 

78° WET BULB 

11.4°DBW POINT 

SPRAY WATER TEMP. RETURN SO' 

• liETUIKN-
AIR 

MIXTURE 
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[— SPRAY — I 

- RE - HEA r -^THEAIRB p 
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(RECIRCU- I BUTION 
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AIR FROM THEATRE 
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1 lOOMD/TIONER | 
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SPRAY WATER TEf^P. SUPPLY --43' 

A chart showing the effect of complete air conditioning. The solid lines show how the air is processed with refrigeration 
and the consec|uent relative humidity within the theater, compared with theater air conditions produced hy a washer with
out refrigerated water as indicated by the dotted lines. Without refrigeration the relative humidity is somewhat higher 
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The diagram above shows one possible method for obtain
ing a concealed distribution of conditioned air within 
the essential parts of a theater of large capacity. Notice 
particularly that the stage is under balanced pressure at 
all times and the air inrush from the lobby is prevented by 
a winter hot blast. Below are details of the duct outlets 

Dt tAIL OF i^UPPLV f U C T S 
ARO'JNC vlOLLIMN 

T Y P I C A L S E C T I O N 

ihru B A L C O N Y 

E L E V A T I O N 

Ileal 
ties 

I luppiv Fix'urn 

Ceiling' 
on B B 

T Y P I C A L S E C T I O H O F 
O R C H E S T R A C E I L I N G S L I P P L V 

of cond i t ion ing un i t s dei)ends en t i re ly on the size 
of I lie house and i ts l ayou t . These are based p r i 
m a r i l y on i n i t i a l cost as regards the numl)er and 
p r o x i m i t y t o spaces served, subdivis ion fo r suf f i 
c ien t ly close re la t ive humid i t \ - con t ro l , and an 
opera t ing economy based on the v\ ay the seats are 
filled for a given type of house. 

It is the habit of some designers t«) base the f a n 
capaci ty on the cubic feet of a i r per m i n u t e per seat, 
riiese figures are i n t e r o l i n g lor a check, l)Ut l ieyond 

that tliev have no meaning. T h e re la t ive h u m i d i t \ ' 
desired, the absorpt ion ca[)aci ty tha t has been fixed 
per C . F . M . in t roduced and more pa r t i cu l a r l y the 
type of d i s t r i b u t i o n that can be best p rov ided are 
the con t ro l l i ng factors . Dcjiendent on these, satis-
f . i d i d n ran he oj it .lini-d Kelweeii and .v-̂  ( I ' . M . 
per seat. 

Loca t ion o f Un i t s . I t is good practice to keep the 
mechanical a i r hand l ing appara tus and the re
f r igera t ion un i t s group<'d closely fo r the sujx-rvision 
ot line man . < )ne of the reasons for so much over-
cool ing is t ha t the opera tor fi.xes his a t t en t ion on the 
re f r igera t ion machine, the a i r hand l ing equipment 
opera t ing indeiK -ndent ly on the roof or in some other 
remote locat ion. W i t h the controls set f o r 73°, f o r 
instance, the tempera ture outside rides u p to 90° , 
or more . Even i f he k n o w s about i t . the o[)erator 
finds i t e i ther too inconvenient to change i t or else 
— and th is f rec |uent l \ ' ob ta ins the management 

has g iven h i m orders to ma in t a in a temperature five 
degrees below tha t of their c o m j K ' t i t i v e theaters. 

Al toge ther the a i r -hand l ing appara tus in most 
the. i iers receives miserable a t t e n t i o n . T h e re.ison is 
( for no t a l l operators are ambit ionless) t ha t there 
are not suff icient meters, gauges, and thermometers 
p rov ided fo r h i m to find out w h a t the p lant was 
doing in the first lace. I n many houses the operator 
keeps cal l ing up the t icket booth w i t h . " M o w is i t 
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out.-''" He then calls up elsewhere and inquires, 
"How many inside now?" From this data he takes 
a chance on what is happening. 

If the air-handling apparatus cannot be located in 
the basement with the refrigeration, a central air-
handling equipment room, for ready access, should 
be provided. Under any condition, enough money 
should be appropriated to obtain a plant which can 
be intelligently and economically operated. 

A well-designed plant will be able to maintain 
somewhat lower relative humidities with less tem
perature differential from that outside. The icicle 
advertising indulged in by theater managers is a 
menace to good air conditioning practice. A plant 
having inadequate refrigeration capacity to provide 
adequate dehumidification can still obtain a rela
tively low temperature, but this is not air condition
ing for comfort as it should, and can, be made to be. 
Under such conditions the higher relative humidity 
will produce clamminess. It is up to the architect 
to force the owner to get an adequate air condition
ing plant laid out in such a way to permit indifferent 
management and operation to secure proper results 
w ith comparative ease. 

Refrigeration Equipment. There are several types 
of refrigeration equipment available. The proper 
location for these is in the basement or in a 
separate structure on well sound-insulated founda
tions. Some machines create air-borne noises rather 
than a foundation vibration, but all are absorbed 
at the source so as not to be transmitted beyond the 
boundaries of the room containing them. The 
various types of refrigeration machines applicable 
are: 

Carbon L)ioxide — COj reciprocating 
Dichloroethylene— CH2CI2 Carrene rotary 
Dichlorodifluoromethane — CClsF.. (Freon) reciprocating 
Steam jet — water vapor — no mechanical parts except 

water pump 

Carbon dioxide is one of the early refrigerants, 
and is approved almost anywhere by the fire under
writers. Its high pressures make it somewhat 
dangerous to operators, although accidents are 
notably few. The high pressures carried cause leaks, 
otherwise harmless, which build up the operating 
cost by replacement of refrigerant. In order to 
overcome all the objections to other known re
frigerants in such matters as fire hazard, toxicity, 
obnoxious odor, high pressures subjecting parts to 
bursting and other panic-producing causes, re
frigerants are available which meet these tecpiire-
ments most satisfactorily. Carrene is used in the 
centrifugal compressor, this type being more com
pact than COo- Freon, a more recently developed 
refrigerant very similar to Carrene from the hazard 
standpoint, is used in reciprocating machines, but 
under moderate pressures. The centrifugal machine 

opcraics under a vactnitn, w hich iucrease> ii>-alrt\-, 
and uses step-up gears ior motor drive. 

The adaptation of the steam jet to the water 
temperature ranges required in air conditions has 
been recently seized upon by several reputable 
manufacturers. With low steam cost and the use 
of a cooling tower marked economies are indicated. 
It operates similar to a steam boiler injector or 
vacuum condenser ejector, is quiet and has no 
moving parts to get out of order. It appeals to exist
ing theaters in that the parts can be piped together 
using odd-shaped, very much smaller spaces which 
other machines could not get into. 

Cooling towers for condenser water are finding 
increased usage, particularly where a danger of 
w-ater shortage threatens, or where a cost set-up 
based on the cost of street water indicates their 
advisability. A cooling tower is, however, a rather 
bulky piece of apparatus requiring more than 
ordinary engineering judgment in the matter of 
type, capacity, quietness and freedom from fan 
noise and spray mist after discharge. Furthermore, 
ingenuity is required of the architect where disguise 
is desired as w'ell as proper performance. 

Sound Insulation. It has become more necessary 
to know what not to do than what to do in quietizing 
systems to prevent disturbing sounds from the out
lets or returns due to apparatus or air-rush sounds. 
There is also the necessity of so soundproofing the 
system that sounds will not be carried through the 
ducts, which, incidentally, are fine speaking tubes. 

Sound transmission must be considered when 
initially locating the apparatus. Location of any air-
handling apparatus on a special slab in a truss space 
over the main hung ceiling is something to avoid. 
The designer must avoid short radius elbows in the 
ducts anywhere, and within fifty feet of the outlets 
the ducts must have easy elbows and streamline 
proportions. Friction in the ductwork is relatively 
small compared to the total resistance of the system 
from apparatus. Placing apparatus close to the out
lets may save some sheet metal, but the idea that a 
comparatively long run of duct jeopardizes a system 
is no longer tenable. In general the best policy is to 
isolate and soundproof at the noise source, and to 
absorb sounds entrained within the duct as close 
to the outlet and return air connections as possible. 

The use of sound absorbers and filters calls for 
fans capable of delivering against higher resistances 
thati is experienced in general ventilation practice, 
and special precautions are needed in the selection 
of fans, a subject not too fully understood. Gener
ally, the more efficiently a given fan operates the 
quieter it will be for the type and speed selected. 
.•\dvanced and careful air conditioning practice calls 
for much more attention to the selection of fans 
than usually is supposed, a complex and specialized 
|)hase of the work in itself. 
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h u m i d i t y , w i t h complete faci l i t ies for record-keeping 
and the development of cost data . 

A fvpical co i ) l ing tower f o r condenser water. 
(^)oling towers are being used more and more 
in air conditioning svstems but rec|uire ingenu
ity of the architect in the matter of design 

Because of the d i l i i c u l l \ - of cleaning the acoustical 
plasters used b)r i iUeriors (owing to their high 
porosit\- and consequent wi-akness). it is considered 
good i)i-aclice to pi-o\-i(le l i l t i -rs of one type or 
another, in the re turn ducts . pa r t i cu la rK ' to prevent 
tlu- deliver)- of d i r t t racked in f r o m the street. 
I ' loors can be improved l ) \ - incorpora t ing the grilles 
in the legs of the seats. I ' l e i ium chambers should be 
prac t ica l ly free f r o m s t ruc tura l res t r ic t ions; other
wise al l the air w i l l be returned m-ar the duct con
nection to the i ) lemim and ge t t ing air to remote 
l)oinls of the orchestra w i l l forever be impossible 
w i thou t radical re\ isions at pi-ohibi t ive cost. T i n -
p lenum const ruc t ion emp loy ing channels parallel 
l o the orchestra aisles is passt'. Good d i s t r i b u t i o n is 
next to impossible w i t h this met hod. 

Costs. In the f o l l o w i n g discussion of costs o n l \ 
complete temperature and h u m i d i t y cont ro l systems 
w i l l be considered. W hile the co^t per seat wou ld 
na t i i ra l l \ - seem i n decrease w i t h increase ol size lor 
a g i \ c i i lIuMiei- l \ p e , the increased lu iml ie r and 
r e l a l i \ e l \ - larger spaces usually condi t ioned , to-
gi ' ther w i t h added reti i iements. plus a larger pro
por t iona l budget for air cond i t ion ing in the larger 
houses, seem to offset an\ ' theoretical decrease in 
cost per seal. The follow ing figures for theaters w i t h 
one main lobb\- and one lounge ai'e appro.ximate 
a\-erages. and include ref r igera t ion bu t no cool ing 
tower. T h e ligures in Table 1 g i \ e an index to the 
lia>e prici- |)er seat on this l)asis. A . B and C refer to 
theater classifications based on the grade theater for 
a g i \ ('ii seating capacit>-. . \ - \ - refers to air cond i t ion 
ing systems designed lor bel ter than a\"erage results, 
that is, 50 i>er cent in |)lace of 5.̂  per cent re lat ixc 

A-b 
A 
B 
C 

A + 
A 
II 
C 

TAHI.L I 
Cost per seal 

l.OOO 2.5U0 Seats 

28 - 30 
24- 26 
US 20 

Cost per seat 
2.51)1) 3.000 Seats 

S.?.3-S38 
.?0- 35 
28- 31 
2.3- 25 

T A B L E 11 
r o K M I V / A N I N I - - . \I>U . \ S F O L L O W S PER S E . \ T 

Neigliborliood De Luxe 
S3 00-S5.00 S4.00-S6 ()0 

2.00- 3..SO 3.00- 5.00 
1..S0 2..SO 2.00- 3..SO 
L O O - L 7 5 L.SO- 2.50 

Lor inclusion of miscellaneous spaces, such as 
musicians ' lounges, unp ropor t iona t e ly large fo \e r s , 
special p ro \ i>ion fo r standees, add f r o m SI to S2 per 
seat t o l e f t columns and SI .50 to S.̂  to r igh t co lumn. 
For ins ta l la t ion in exis t ing theaters add 10 to 50 per 
l e n t dependent on amount of o ld apparatus used, 
s t ruc tu ra l d i f f i cu l t i es , etc.. cont rac tor ' s price o n l y . 
X'ent i lat ion s\stems w i t h e \ a p o r a t i \ e cool ing or 
other features wh ich |)ass for air cond i t ion ing may 
be obta ined f r o m S8 to S15 per seat. 

Maintenance . In | t ractice. the re f r igera t ion ton
nage w i l l run between t i f teen to t w e n t y seats per 
ton for neighborhood houses and t w c K i - to sex'en-
teen seats per ton for de luxe houses. In recent years 
ins ta l la t ions ha \e been w i t h i n the lower brackets. 

T h e electrical energ\- consumpt ion of ele\en 
coiit i inious-sliow theaters in New ^•ork ( M i y w i t hou t 
cooling towers for all motor ized air cond i t ion in i ; 
e t iu ipment averaged 79 k . w . h . per year per seat, 
ranging f r o m 50 to 110 k . w . h . per seat, and an 
average of 184 k.w .h. for each 1.000 cu. f t . gross 
\-oluiTie per \ ear. 

Reliable ligures on water consumpt ion wi-re not 
avai lable due to other set-vices on the water meter. 
T h i s w o u l d \ a r y wide ly w i t h \ a r ious types of 
theaters, their occupancy f r o m \ear to >ear. de
pendent on the weather and the I> | ) eo t re l r igerant . 
the care of opera t ion . Consumpt ion ranges f r o m 800 
to 1.500 cu. f t . per \ c a r per seat. 

Ice should receixe special ment ion due to the 
i r , i ( i i \ e i n i t i a l cost. Theaters have been chan.ued 

over, seating less than 1,000, fo r SIO per seat, con
tractor ' s price. Ice bunkers occu[)y ' ^ cu. f t . per 
seat. Loss is s l ight d u r i n g shu tdown at n ight and 
the m e l t i n g rate is automat icalU" cont ro l led . ( ) \ e r 
1,000 seals, a com| )a ra t i \ e cost sel-ui) should be 
ca re fu l ly i i u c s l i g a t e d . Large ice companies gi\-e 
special rates to encourage this usage for their prod
uct and ma in ta in staffs solel\- f o r cooperat ing w i t h 
architects iu i i l engineers. Ice, in the op in ion of the 
wr i t e r , has not \'et dehnitel \ - established its superi
o r i t y o\"er mechanical re f r igera t ion fo r opera t ing 
costs. A b o u t 1.15 tons per seat per season are used. 
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T H E J U D G M E N T OF E X P E R T S 

SINCE over 90 per cent of the "se l f - l iqu ida t ing" projects under con
sideration by the Reconstruction Finance Corporation are engineer

ing in character, i t is both natural and logical that a Board of Engineers 
be appointed to determine w h i c h projects shall receive financial aid. 
Since many of the projects have also architectural considerations, es
pecially the $100,000,000 of slum-clearance and housing projects, i t is 
important that the judgment of experts in this field be exercised in the 
selection o f such projects. For that reason, i n addi t ion to the edi tor ial 
in the September issue of T H E A R C H I T E C T U R A L F O R U M , this subject was 
brought to the attention of the Adminis t ra t ion in the f o l l o w i n g tele
gram of August 1 5 , 1932 to President Hoover: 

"THE APPOINTMENT BY RECONSTRUCTION FINANCE COR
PORATION OF ENGINEERING ADVISORY BOARD GUARANTEES 
TO THE TAX PAYERS PROMPT A N D ECONOMICAL ADMINIS
TRATION OF FUNDS TO BE EMPLOYED FOR ENGINEERING 
PROJECTS STOP APPOINTMENT OF A N ARCHITECTURAL AD
VISORY COMMITTEE H A V I N G PARALLEL FUNCTIONS O N SLUM 
CLEARANCE A N D OTHER SELF-LIOUIDATING PROJECTS IS 
CLEARLY INDICATED IF THE HOUSING PROJECTS W H I C H THE 
R. F. C. WILL BE CALLED UPON TO APPROVE A N D FINANCE 
ARE TO BE CARRIED OUT EOUALLY EXPEDITIOUSLY A N D 
EXPERTLY STOP THE ECONOMIC A N D SOCIAL IMPLICATIONS 
OF THE N A T I O N A L HOUSING PROGRAM WHICH Y O U H A V E 
SPONSORED H A V E W O N IMMEDIATE A N D UNIVERSAL PUBLIC 
ENDORSEMENT STOP THE N A M I N G OF THE SLUM CLEARANCE 
A N D HOUSING ADVISORY BOARD IS LOOKED FOR AS THE 
NEXT LOGICAL STEP IN REVIVING THE GREAT BUILDING 
INDUSTRY WHICH IS RESPONDING WHOLE HEARTEDLY TO THE 
IMPETUS OF YOUR CONSTRUCTIVE ACTIVITIES" 

The Architectural Forum 
Kenneth K. Stowell, Editor. 

The subject matter of this communication was given wide publ ic i ty 
in the leading newspapers throughout the United States. I t now seems 
certain that the R. F. C. w i l l avail itself of the services of architects in 
selecting the housing projects to w h i c h its money w i l l be loaned. W i t h 
this assurance of the judgment o f experts, architects throughout the 
country can proceed w i t h renewed vigor in their w o r k of developing 
plans for slum clearance and housing projects, and in their efforts to 
have the necessary housing laws passed by States and municipalities. 
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