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HOLLYWOOD & LOS ANGELES THEATRES
Part One

1917 Quinn's Rialto Theatre

1918 Million Dollar Theatre

1921 Loew’s State Theatre

1922 Grauman's Egyptian Theatre

1923 Metropolitan Theatre
1926 El Capitan Theatre
1926 Orpheum Theatre

Part Two
1927 Grauman’s Chinese Theatre

1927 United Artists Theatre
1931 Tower Theatre
1928 Warner Theatre
1930 Pantages Theatre
1931 Los Angeles Theatre

Note that theatres often changed use, names and seating numbers



THEATRE ARCHITECTURE

Architectural elements of a movie palace. Legend: |, marquee; 2,
outer lobby; 3, inner lobbies; 4, mechanical systems (heating,
ventilating, and lighting equipment and panels); 5, mixed use
(rental offices, apartments, commercial space); 6, theater
administrative offices; /7, artists warm-up, costume and scene
shops; 8, orchestra seating; 9, balcony seating; |10, sound reflector;
| 1, orchestra pit; | 2, stage; |3, rigging and fly loft; 14,

prescenium arch.
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(Movie Palaces)




SURVEYING ENGINEERING SERVICES

Every aspect of theater design and operation is supported by
an elaborate technological system. In older theaters, technol-
ogy Is particularly vulnerable to age. Heating, ventilating, and
air-conditioning systems are usually antiquated. Behind every
light bulb in the theater (expect to encounter thousands, if not
tens of thousands), a 50-year-old wire may be hiding. Stage
lighting is often inadequate, if usable. The stage is a veritable
science of rigging with its pinrails, ropes, lines, and catwalks.
The rigging, vulnerable to age, is usually inadequate for modern
productions. Most theaters adapted for multiple-purpose per-
forming arts activities will also require acoustical amplification
and sound systems.

The restoration or replacement of technology—the heart
of the secrets of theater—is a high-cost category with a long
list of line items on any restoration budget. Technical diagno
sis, therefore, must be particularly attentive to detail. In as
sessing a theater’s mechanical systems, for instance, dete
mine the condition of ductwork, intake and supply vents, and
the boiler. In reviewing auditorium and circulation electrical
systems, determine the number and type of fixtures, and

location of controls, wiring, and emergency circuilts. In review
ing stage electrical systems, determine the condition of the

control board, work lighting, stage electrical loft, balcony rall
lighting, spotlight booth and orchestra pit fixtures, and audito-
rium ante-proscenium sidewall lighting capacity. In assessing
the condition of stage rigging, inspect the gridiron, loading
bridges, head block and beam, fly gallery, pipe battens, and
pinrails. By necessity, this is a cursory suggestion list, A theater
consultant can prove invaluable in helping you and your
architect determine theater condition.

(Movie Palaces)



QUINNS RIALTO THEATRE
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QUINNS RIALTO THEATRE

§ | a1 aﬁj} o

Opened 1917 Seats 1000
Architect: Oliver P Dennis
Remodelled 1919 by William Lee Woollett
Became Grauman's Rialto

Evaporative cooling system
Mechanical ventilation with air washer.
No refrigeration.



QUINNS RIALTO THEATRE




QUINNS RIALTO THEATRE




MILLION DOLLAR THEATRE

9:—Grauman’s Million Dollar Theatre, Los Angeles, Calif.
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MILLION DOLLAR THEATRE

Opened 1918 Seats 2345
Architect: William Lee Woollett

Evaporative cooling system
Mechanical ventilation with air washer.
No refrigeration.



MILLION DOLLAR THEATRE

Million Dollar Theatre 1923 (Theatres in Los Angeles)



LOEW'S STATE THEATRE
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LOEW'’S STATE THEATRE

(Theatres in Los Angeles)

Opened 1921 Seats 2450
Architect: Weekes & Day

Air Conditioned by Wittenmeier-Vitolyzed-Air
Washer system with CO2 refrigeration
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GRAUMAN'S EGYPTIAN THEATRE




GRAUMAN'S EGYPTIAN THEATRE

Opened 1922 Seats 1771
Architect: Meyer & Holler

Evaporative cooling system
Mechanical ventilation with air washer.
No refrigeration.



GRAUMAN'S EGYPTIAN THEATRE
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GRAUMAN'S EGYPTIAN THEATRE
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(American Theatres of Today)

Fan room located left of stage in th




METROPOLITAN THEATRE

7

& "!!F'r 7
- Lo
— Sk
N ®

73
e ]

3%

'h
b

Y i

- e Y SETA
’ ‘4‘\" . T

L -

Opened 1923 Seats 3485
Architect: William Lee Woollett

Demolished 1961

Air Conditioned by Carrier Engineering Corporation
First theatre installation to use Logan Lewis' downward
air distribution (initially called the "Upside Down"
system) with return air bypass at the main plant



METROPOLITAN THEATRE

May 4, 1926.
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L L LEWIS
HETHOD OF AND APPARATUS FOR COOLING AND VENTILATING .

Filed Dec.

22 1924
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ATTORNENS,

Patent drawing of the Logan Lewis scheme of “upside down” ventilation for a theatre auditorium,

i.e. overhead ceiling supply with under-seat low level extract




METROPOLITAN THEATRE

Diagram from The Romance of Air Conditioning, Logan Lewis, Carrier Corporation, c.1960s
A picture of a Carrier centrifugal chiller (bottom left corner) has been substituted for the actual refrigeration machine used,
believed to be a carbon dioxide type by the Carbondale Machine Company

Despite this early recognition of its potential, CEC’s first bypass system was
not installed until 1921, in Sid Grauman’s Metropolitan Theatre in Los Ange-
les. L. L. Lewis sketched out his ideas for the system in a company memo of 9

Text extract from Air Conditioning America, Gail Cooper, John Hopkins UP, 1960




METROPOLITAN THEATRE

Air-conditioning America
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Bypass. As depicted here, in bypass circulation, airis returned from
the air-conditioned room and bypassed around the air washer at C.
This warmer, recirculated air raises the temperature of the treated
air to bring it up ro a proper level of humidity and comfort before i1
is refnzroduced into the room. Bypass circulation proved to be the
most economical way to achieve humidtty control in comfore air
conditioning, and consequently the patent holders captured an
estimated 9o percent of the comfort air-conditioning market.

(Refrigeration Engineering 15 [May 1928]: 122)

September 1921 to E. P. Heckel, who went to Los Angeles to estimate the job.”
Then, on 22 December 1924, Lewis filed a patent application on his ideas.® Es-
sentially, the system supplied the full 30 cfm per person mandated by law, yet
only 25 percent of that air was outside air that had been washed and cooled,
while 75 percent was air recirculated from the theater auditorium that bypassed
the air washer. The reduction in the volume of air sent through the air washer
meant that the refrigeration machinery, an expensive part of the installation,
could be greatly reduced in size.

The Metropolitan Theatre epitomized the combination of innovative me-
chanical systems and extravagant architecture. It was Grauman’s third large
Los Angeles theater, built after the Chinese Theatre and the Million Dollar
Theatre (1919). Designed by architect William Lee Woollett, it has been de-
scribed as an “exotic jumble of Middle Eastern ornament and geometric pat-
terning.””®' Three years in the planning, it was part of Grauman’s ambitious
plans for a theater—office tower complex on Pershing Square that were never
entirely realized, despite the formation of a partnership with Paramount
Publix to give him greater financial resources.® Nevertheless, the house that
opened in January 1923 was spectacular for its size (3,500 seats), its lavish deco-
ration, and not least, its air-conditioning system.

The Metropolitan was expensive, reputedly costing $3 million, and one

Text extract from Air Conditioning America, Gail Cooper, John Hopkins UP, 1960




METROPOLITAN THEATRE

Motion-Picrure Theaters and Human Comfort

newspaper reported that the air-conditioning system accounted for $115,000
of that total.*® Construction costs were only part of the expense of air-
conditioning the theater. Operating costs for the installation ran $500 per
month during the winter and rose to $2,200 in the summer, even with bypass
recirculation.® To some such an expenditure was an essential part of a new the-
ater, for as one engineer noted, “builders of new theatres would no more leave
out cooling than they would neglect heating, for the public demands it and ex-
perience has demonstrated that it pays.”* But for Grauman in 1920, when plan-
ning for the theater began, including air conditioning was an innovative step.
In 1923 he told a Los Angeles publicist, “The public doesn’t demand anything
... Itis only after a thing is created that the public demands it. If it were possi-
ble to consult the public and discover what it wants, the showman’s job would
be easy.”* Indeed, Grauman’s Million Dollar, Egyptian, and Rialto theaters
were all equipped with evaporative cooling systems without refrigeration.”
The operating engineers at the Million Dollar Theatre created extra cooling
during hot weather by carrying cakes of ice on their backs to deposit in the
water tank of the air washer. Despite the high costs of purchase and operation,
Lewis calculated that in any theater an increase of slightly less than 2 percentin
attendance would pay the cost of an installation.®

If CEC struggled to make air conditioning affordable, the company also at-
tempted to make it comfortable. By controlling the relative humidity, the com-
pany believed it would be possible to allow the temperature to rise and still
achieve comfortable conditions. Indeed, CEC let temperatures rise as high as
78—80 degrees in its installations but kept the relative humidity between 45
percent and 55 percent. This combination appears to reflect Carrier’s industrial
experience with the “sweat point.” The firm claimed that under such condi-
tions “a person will not feel a shock entering from the outside and yet the per-
spiration will be gradually removed from the body and from the clothing.”®

To achieve greater comfort, Lewis also designed a new distribution system
for the Metropolitan Theatre that was specially adapted to air conditioning.
Many theaters traditionally used an “upward” method of air distribution that
proved poorly suited to the new technology. In such a system, air was intro-
duced into the auditorium through “mushroom” ventilators (so named be-
cause of their shape) located underneath the seats. Theoretically, the air rose to
the breathing zone where it was gradually warmed by body heat. This vitiated
air rose upward and was exhausted through ducts in the ceiling by an exhaust
fan. It was then replaced by fresh air rising from the mushroom ventilators.
“The upward method,” one fan manufacturer wrote enthusiastically, ““is to be

29

Text extract from Air Conditioning America, Gail Cooper, John Hopkins UP, 1960




METROPOLITAN THEATRE

100

Air-conditioning America

desired wherever the architectural design makes it permissible . . . the air flows
upward in accordance with the natural air currents induced by the heat of the
body and the breath.””® As late as 1922 CEC installed just such a system in the
$2 million Granada Theatre in San Francisco.”

For the introduction of cold air, however, this method proved disastrous, for
the cold air never rose into the breathing zone, but settled on the floor. Air-
conditioning engineers noted with dismay that moviegoers carried newspa-
pers into the theater to wrap around their feet during the show.” To counter
this problem, Lewis installed a distribution system that introduced the condi-
tioned air from the ceiling, which wags promptly dubbed the “upside down”
system. Officially, the system was called a down-draft method of distribution.

The Metropolitan down-draft system was not a complete success. Lewis
joked that the new down-draft distribution system exposed the engineer to
criticism from “‘all of the types from red-heads to bald-heads.””* And appar-
ently he received plenty of criticism over this system. He admitted later that
“Grauman’s proved the generally accepted point that the first of revolutionary
jobs is not always perfect.”* For Boxoffice magazine, Lewis explained the prob-
lems of the Metropolitan discreetly: “Factory experience found itself in the an-
ticipated conflict with architectural and decorative features, and handicapped
by the obstacles which they imposed,” he wrote.” The problem appears to
have been a reluctance by the architect to use distributors, trumpet-shaped out-
lets that diffused the cold air gently over a wide area. Distributors proved
effective in factory practice, but architects found their appearance objection-
able in these elaborate movie palaces. In a memo to company engineers Lewis
described the conflict more bluntly: “I doubt if you will work on a job with any
architect or engineer who will not, sooner or later, suggest that we blow di-
rectly downward through a grille work. We tried this on the Metropolitan, the
Palace, the Rivoli, the Texas, the Miami, and maybe one or two other theatres.
It has failed completely on all those theatres which we name.””” Eventually, en-
gineers learned how to reconcile aesthetics and technical requirements. The
pan outlet, a panel hung below the discharge over which the cold air diffused,
was one solution. A rival engineer acknowledged in 1926 that “at the present
moment the system which is predominating is the downward system of venti-
lation.”””

By 1922 CEC had adopted two important innovations for the successful
adoption of comfort air conditioning: down-draft distribution and bypass cir-
culation. Carrier recalled that “the successful application of the downward
ventilation with independent temperature and humidity control, without the

Text extract from Air Conditioning America, Gail Cooper, John Hopkins UP, 1960




METROPOLITAN THEATRE

Motion-Picture Theaters and Human Comfort

necessity of reheating, made it practicable for the first time in 1922 to air-
condition theatres, both acceptably and economically.””

Bypass circulation was essential to any economical comfort air-condition-
ing system. Carrier Engineering Corp. owned Lewis’s bypass patent, while ri-
val Walter Fleisher held a patent on a similar design.” Despite this legal divi-
sion of rights, Carrier acknowledged that his firm installed approximately 300
air-conditioning systems that infringed upon Fleisher’s patent. In the midst of
the resulting litigation over the infringement of bypass rights, Carrier and
Fleisher agreed to form a patent pool. In 1927 they formed the Auditorium
Conditioning Corporation with the Lewis and Fleisher inventions as a core,
and eventually acquired thirty-one more related patents.

The centrality of the bypass patents excited a great deal of resistance to the
new corporation. York Ice Machinery Corporation filed the first test case and
lost. In 1929 the triumphant Auditorium Conditioning Corporation defined its
victory for potential clients:

It was shown, and agreed by the Court, that the “recirculation” of large volumes of
air, by-passed beyond the Conditioning Machine, as in these methods, for the pur-
pose of temperature and humidity control, constituted a new and importantimprove-
ment in Air Conditioning. Hence, regardless of what may appear to be “different”
methods of “recirculation” any form of “recirculation” employing effectively /arge
volumes of air recirculated without passage throngh the Conditioning Machine,
may be deemed an infringement of the Auditorium Conditioning Corporation’s
patents.!00

The centrality of its system is evident in the fact that by 1946 Auditorium Con-
ditioning Corporation had licensed an estimated 9o percent of the comfort air-
conditioning installations in the United States.

101

Text extract from Air Conditioning America, Gail Cooper, John Hopkins UP, 1960




METROPOLITAN THEATRE

The real opening of the “comfort” market came, however,
when centrifugal systems were introduced into motion-picture
theaters. Carrier later said:

Movies closed during hot weather or showed to such
small audiences that they operated at a loss. Even on cool
days the inside of the theater was hot if there were many
people in the audience. The heat from the people was
enormous. A ventilating system did not help much. We
argued that, with air conditioning, the theater need never
be dark and would do a box-office business in summer be-
cause people would go there to cool off—to be comfortable.
With our air conditioning, we believed we could sell the
theater market without much resistance.

So, with Carrier and Lyle encouraging them, the company’s
sales engineers began concentrating on theater owners. The engi-
neers not only had Carrier’s new, safe, and simple refrigerating
system, but also a method for introducing cleaned, cooled, and
dehumidified air into a theater, without causing drafts or
cold feet. This no-draft feature was achieved through a system
of by-pass down-draft air distribution which Logan Lewis had
designed in 1922 for Grauman’s Metropolitan Theater in Los
Angeles. Designed, sold, and installed before Carrier’s centrifugal
refrigerating machine was available, this installation used a
carbon dioxide refrigerating system to cool the air. The air flowed
through outlets located in the ceiling, diffused slowly downward,
then entered return grilles located in the floor. Thus, Lewis
accomplished the seemingly impossible feat of circulating a large
volume of cooled and dehumidified air without the audience
being aware of any air movement. This has caused many persons
to refer to Grauman’s Metropolitan Theater as “the birthplace
of theater air conditioning.” =

Text from Father of Air Conditioning (Willis Haviland Carrier), Margaret Ingels, Country Life Press, 1952




METROPOLITAN THEATRE
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Figure 11-45 Grauman's Metropolitan Theater in Los Angeles was the site in 1922 for the first air-conditioning system to combine down-
ward distribution of supply air, recirculation of some of the return air, and a bypass of some supply air around the cooling coil, later remix-
ing it to afford better humidity control. Although these individual design elements had been proposed and used before, it was the design by
Leo Logan Lewis of Carrier Engineering Corporation that combined all three with automatic control to set a new standard for theater air
conditioning (from The Heating and Ventilating Magazine, March 1924, p. 58).

(Heat & Cold: Mastering the Great Indoors)



METROPOLITAN THEATRE

Most of the early U.S. theater systems were designed to
optimize heating and so used upward distribution from
floor outlets (Figure 11-44). Some of them were retrofitted
with cooling systems, the previously mentioned Central
Park and Riviera theaters being examples, with poor
results. The first example of a well-engineered theater sys-
tem seems to have been provided by Carrier Engineering
Corporation. This firm designed and installed an air-wash-
er-type cooling system in 1922 at the Metropolitan Theater
in Los Angles using carbon dioxide refrigeration equipment
manufactured by the Carbondale Machine Company.”® L.
Logan Lewis designed the system, which incorporated sev-
eral advances. Lewis had apparently inspected the two
Chicago theater cooling installations, which used upward
distribution from under the seats. The result was hot, stuffy
conditions at upper levels, while the orchestra level became
so cold that patrons had to sit on their feet or wrap them in
newspapers. Upward distribution also stirred up dirt and
dust off the floor.? Lewis, possibly unaware of previous
discussions and application of downward distribution,
observed the bad results of the upward system and inde-
pendently developed a downward system specifically engi-
neered for theaters. Lewis also applied a design featured in
many fan-type heating systems, that is, bypassing some of
the airstream around the heat exchanger. When applied to
cooling systems, bypassing some of the supply air around
the air washer and remixing it before distribution to the the-
ater resulted in better humidity control (Figure 11-45).

(Heat & Cold: Mastering the Great Indoors)




METROPOLITAN THEATRE

yfllo Air Wastrer

tented in the United States (No, §08,8g7)and Canada (Nos, 96,770 and 96,771)

The first Alr Washer In Asmerica bore the name * BUFFALO.' We have bren building them for years.

o

HOT AR PIPE

CHAMEER

PRACTICAL OPERATION OF BUFFALO AIR WASHER

New Hiustrated Catalog Mo. 97 just out. Send for a copy. Treats thercughly and concisely on the
Buffalo Alr Washer and Humidifier.

BUFFALO AIR WASHER SHOWING NOZZLES AND SPRAY CHAMBER

DBuffalo forge (c
Wl e

Figure 11-41 Carrier's spray-type air washer was the basic element for his method of dew-point control of humidity. Carrier's
air-conditioning systems were first applied to industrial uses and later to comfort cooling (from Engineering Review, Jurne
1906, p. xii).
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METROPOLITAN THEATRE

Demolished 1961



EL CAPITAN THEATRE
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EL CAPITAN THEATRE

Opening night in 1926

Opened 1926 Seats 1550
Architect: G Albert Landsburgh

The original six storey building in which El Capitan
was housed was then the tallest in Hollywood and the
first to be air conditioned. So perhaps was the theatre.



EL CAPITAN THEATRE
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EL CAPITAN THEATRE, HOLLYWOOD, CAL.

G. ALBERT LANSBURGH, ARCHITECT.
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EL CAPITAN THEATRE, HOLLYWOOD, CAL.

G. ArserT [ aNSBURGH, ARCHITECT.
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ORPHEUM THEATRE




ORPHEUM THEATRE

Opened 1926 Seats 2350
Architect: G Albert Landsburgh

Air Conditioned by Brunswick-Kroeschell
Washer system with CO: refrigeration



ORPHEUM THEATRE

Across the Continent with Prominent Theatres
COMEIORT COOLED
The BRUNSWICI‘_-.KROHCH ELL WAY




ORPHEUM THEATRE

£l

TRANSVERSE SECTION

LONGITUDINAL SECTION

ORPHEUM THEATRE, LOS ANGELES, CAL.

G. ALBERT LANSBURGH, ARCHITECT.

(American Theatres of Today)

Fan room located top floor left in longitudinal section
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ORPHEUM THEATRE

‘Dependability with Economy’

BRUNSWICK-

KROESCHELL
REFRIGERATION

Brunswick Self-Contained Units

Nallriin Ha, 352 Friroary. 1327

In 1930 when Carrier Engineering Corporation
merged with York Heating & Ventilating Corp.
and Brunswick-Kroeschell Co. to become
Carrier Corporation, it acquired manufacturing
expertise and several important lines of
standalone, portable refrigerators and heaters.
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2004 Cinema Treasures, Melnick & Fuchs, MBI Publishing, St. Paul.
2008 Theatres in Los Angeles; Cooper, Hall & Wanamaker, IOA.
2009 American Theatres of Today (reprint 1927-30), Sexton & Betts, Liber Apertus, CA.
2012 Weathermakers To The World, Carrier (United Technologies), USA.
2013 American Movie Palaces, Rolf Achilles, Shire, Oxford.

Some Websites with Theatre and/or HVAC & R History

cinematreasures.org
losangelestheatres.blogspot.com
hevac-heritage.org/e-books large
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