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Frederick Wittenmeier, 1863-1928 
 
Frederick Wittenmeier was born in Zweibrucken in Germany on the 30th May, 1863. He obtained a thorough 
training in mechanical engineering in Germany where he worked in the steam-fitting business. He migrated to the 
USA in 1881, moving to Chicago in 1885. Wittenmeier became an important pioneer in the development of the 
carbon dioxide refrigerating machine and in the early introduction of air conditioning in movie theatres. 
 
 

Theatres are listed in alphabetical order by name 
 



THE EARLY HISTORY OF CARBON DIOXIDE REFRIGERATION 
 
The idea of carbon dioxide (also known as carbonic acid gas and carbonic anhydride) refrigeration systems can be 
traced back to the American civil engineer and professor Alexander Catlin Twining (who advanced the earlier 
work of Evans, Perkins and Hague) by building a vapour-compression ice-making plant in 1853, based on his US 
Patent 10,221 of 1853. The claim in his earlier British Patent, BP 13,167: 1850, that he invented the vapour-
compression process itself proved to be insupportable. The American Civil War prevented Twining’s efforts to 
make ice in the South. 
 
During the 1850s, James Harrison, a Scotsman working in Australia, also obtained a number of British Patents for 
his machines, though he first used ether as a refrigerant.  
 
Another early pioneer was Carl von Linde who experimented with carbon dioxide when in 1882 he designed a 
machine for Krupps in Essen, Germany. (Linde preferred and developed ammonia machines). 
 
Raydt received BP 15475:1884 for a compression ice-making system using carbon dioxide. 
 
The breakthrough came when Franz Windhausen of Germany designed a carbon dioxide compressor and obtained 
BP 2864: 1866 which was purchased and improved upon by J & E Hall and found widespread application for 
refrigerated cargo ships. 
 
 
 
 
THE KROESCHELL BROS ICE MACHINE COMPANY 
 
In 1896, Frederick Wittenmeier joined Kroeschell Bros who, at the time, were in the boiler manufacturing and 
steam-fitting business.  . 
 
It was in Chicago that carbon dioxide refrigeration was developed by Wittenmeier and the Kroeschell Bros using 
patents purchased from the Hungarian Julius Sedlacek. Wittenmeier experimented with CO2 ice machines and this 
developed into a successful business leading to the formation of the Kroeschell Bros Ice Machinery Company in 
1897 with Wittenmeier as Chief Engineer, leading in turn to the application of air conditioning for movie theatres. 
 
“At that time (1900) the carbonic machine was commercially unknown in this country (USA) and much of the 
credit for its successful development to the present time must be given to him (Wittenmeier).” 
 
 
Brunswick-Kroeschell, in their advertising, list as “cooled” by them, a number of Chicago theatres. These 
listings include movie theatres where the air conditioning is said to have been provided by the Wittenmeier 
Machine Company but it possible that Kroeschell Brothers (before forming the joint company with 
Brunswick in 1924) supplied the CO2 refrigerating plant. Fred Wittenmeier was the Chief Engineer for 
Kroeschell before setting up his own company in 1917.  Wittenmeier is credited with providing the first 
ever air conditioning (a spray washer with an integral direct expansion refrigerant coil) for a theatre, this 
being the Central Park Theatre in Chicago in 1917. The Central Park was part of the Balaban & Katz 
chain who became pioneers in adopting air conditioning for the theatres which they owned.   
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Air Conditioning American Movie Theatres 
1917-1932 

 

Capitol Theatre 
NEW YORK 

 

 
 
 

          Date Built: 1919 
          Seating Capacity: 5230 
          Owner: Loew’s 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



           
 

Capitol Theatre, New York 
 
The Capitol opened in 1919. Air conditioning by the Wittenmeier Machine Company was installed in 1920. The 
sign under the canopy reads “Largest Theatre Cooling Plant in the World- Now in Operation,” while the sign over 
the entrance doors says “Cooling Plant.” 
 

 



 
 



 
 
 



Air Conditioning American Movie Theatres  
1917-1932 

 

Central Park Theatre 
CHICAGO, ILLINOIS 

 

 
 
          Date Built: 1917 
          Seating Capacity: 2400 
          Owner: Balaban & Katz 
          Architect: Rapp & Rapp 
          Air Conditioning: Wittenmeier Machine Company            
          Refrigeration: Kroeschell Bros CO2 plant 
 
 



  
 

Central Park Theatre, Chicago, opened in 1917 (1780 seats) 
 
Wittenemeier’s rule of thumb figures for theatre cooling were 2.5 tons of refrigeration for every 1000 cubic feet 
per minute of supply air in the northern states, increased by 25% for southern areas and appear to be based on 
50% outside air. His evaporator design was based on using 1.25-inch iron pipe coils calculated at 35 feet per ton 
of refrigeration (finned coils were not then in use). Recirculated washer spray water was installed before and after 
the face of the coils at the rate of 3.5 US gallons per square foot with the air face velocity at 500 feet per minute 
and a spray water temperature of 58 deg F (to prevent build up of ice). The evaporating temperature of the CO2 
was suggested as 22 degF. The condensing temperature using cooling tower water, often as high as 85 degF, 
resulted in a gauge pressure of 1240 pounds per square inch necessitating heavy-duty construction of compressor 
parts and heavy steel pipe and fittings.  (Pressure gauges were often scaled in atmospheres to “avoid scaring the 
operators,” for example a pressure of 1240 psig would read 83 atmospheres).  
 
The air conditioned Riviera opened in 1919 with a CO2 refrigerating plant by the Wittenmeier Machine Company. 
It has been recorded that the Wittenmeier system “provided for humidification but lacked an effective method for 
adjusting the humidity level. Air left the air conditioner nearly 100 percent saturated, and the body heat of the 
audience raised it by about 8 degrees. In the Riviera, that produced a relative humidity of approximately 70 
percent. Wittenmeier routinely furnished a temperature of 76-78 (degF) and a relative humidity of 75 percent. I 
assure you that you will feel comfortable in such a house, he maintained.” Later, other air conditioning engineers 
and researchers would not agree with Wittenieimer’s statement and the audience complained about cold draughts 
due to the discharge of cold supply air through floor-mounted mushroom outlets by their feet. (In the past, these 
outlets had been satisfactory when supplying warm air for heating purposes).  



 
 

Wittenmeier CO2 refrigerating plant at the Central Park Theatre, Chicago 
 

 



 



Complaints that the Wittenmeier systems were “cold and clammy” prompted Balaban & Katz in 1919 to consider 
using Carrier Engineering Corporation (CEC) to design and provide the air conditioning for their next Chicago 
theatre.  
 
There were three possible solutions to the high relative humidity and cold supply air problem. Wittenmeier had 
made some improvement by limiting the design dry bulb temperature between inside and outside to 10 degF.   
 
The first option was to reheat the chilled air leaving the direct-expansion coil. Carrier had considerable experience 
of this method from their design of industrial systems with humidity control requirements. However, the 
additional capital and running costs made it expensive. 
 
The second option was to reduce the air circulation to about 10 to 15 cfm (cubic feet per minute) per person 
allowing the audience body heat to raise the temperature and lower the humidity (a possibility with a full 
audience). However, it was a requirement of the Chicago Health Department that 25 cfm of outside fresh air had 
to be provided. 
 
A third option was provide 25 cfm per person but mix 50% fresh air with 50% recirculated air which violated 
regulations but was, in fact, used by Wittenmeier at the Riviera Theatre (and possibly others). Carrier rejected this 
solution as unacceptable as the desired humidity was not guaranteed. Their proposal was therefore to use a return 
air bypass system* (see following diagram) but Wittenmeier continued to provide the air conditioning for Balaban 
& Katz theatres until his death in 1928. 
 
 
 

 
 

The Return Air Bypass System 
 
 
 
*Carrier’s first bypass system was not installed until 1921. In 1924 Logan Lewis of Carrier filed a patent 
application for the return air bypass system (and upside-down air distribution, i.e. ceiling supply) but the 
pioneering air conditioning engineer Walter Fleisher held a patent for a similar design. So he and Carrier joined 
forces and in 1927 formed the Auditorium Conditioning Corporation which by 1946 had licensed an estimated 90 
percent of the comfort air conditioning installations in the USA.  
 
 



Air Conditioning American Movie Theatres  
1917-1932 

 

Chicago Theatre 
CHICAGO, ILLINOIS 

 

 
 

          Date Built: 1921 
          Seating Capacity: 3861 
          Owner: Balaban & Katz 
          Architect: Rapp & Rapp 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



 
 

 
 

Chicago Theatre, Chicago 
 
 

 



 
 

 
 

Grand lobby of the Chicago Theatre 

 
          



Air Conditioning American Movie Theatres 
1917-1932 

Davis Theatre 
PITTSBURGH, PENNYSYLVANIA 

 

 
 

          Date Built: 1925 
          Seating Capacity: 2100 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine (above photo) 
 

The air conditioning was said to have cost $100,000 
 



 
 

Davis Theatre 

 



Air Conditioning American Movie Theatres 
1917-1932 

Harding Theatre 
CHICAGO, ILLINOIS 

 

 
 
 
 

          Date Built: 1925 
          Seating Capacity: 2993 
          Owner; Balaban & Katz (from Lubliner & Ttinz) 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



 
 
 



Air Conditioning American Movie Theatres 
1917-1932 

Keith’s Fordham Theatre 
NEW YORK 

 

 
 

          Date Built: 1921 
          Seating Capacity: 2446 
          Owner: Keith 
          Architect: Wm McElfatick 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



Air Conditioning American Movie Theatres 
1917-1932 

Loew’s State Theatre 
LOS ANGELES, CALIFORNIA 

 

 
 

          Date Built: 1921 
          Seating Capacity: 2422 
          Owner: Loew’s 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



 
 

 
 

Loew’s State, LA 

 



Air Conditioning American Movie Theatres 
1917-1932 

Loew’s State Theatre 
MEMPHIS, TENNESSEE 

 

 
 

          Date Built: 1920 
          Seating Capacity: 2566 
          Owner: Loew’s 
          Architect: Thomas W Lamb 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



 
 
 
 
 
 
 

 
 

The portrait is thought to be that of Marcus Loew  

 
 
 
 
 
 
 
 



Air Conditioning American Movie Theatres 
1917-1932 

Loew’s Theatre 
NEW ROCHELLE, NEW YORK 

 

 
 

          Date Built: 1926 
          Seating Capacity: 2485 
          Owner: Loew’s 
          Architect: Herbert J Krapp 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



Air Conditioning American Movie Theatres 
1917-1932 

Loew’s Theatre 
NEW ORLEANS, LOUISANA 

 

 
 

          Date Built: 1926 (?) 
          Seating Capacity: 3285 
          Owner: Loew’s 
          Architect: Thomas W Lamb 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 

 
 



Air Conditioning American Movie Theatres 
1917-1932 

Loew’s Palace Theatre 
WASHNGTON D.C 

 

 
 

          Date Built: 1918 (air conditioned in 1926) 

          Seating Capacity: 2423 
          Owner: Loew’s 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 

 



Air Conditioning American Movie Theatres 
1917-1932 

Main Street Theatre 
KANSAS CITY, MISSOURI 

 

 
 
 
 

          Date Built: 1921 
          Seating Capacity: 3000 
          Architect: Rapp & Rapp 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 

 



Air Conditioning American Movie Theatres 
1917-1932 

Majestic Theatre 
DALLAS, TEXAS 

 

 
 
 
 

          Date Built: 1921 
          Seating Capacity:  2800 
          Architect: John Eberson 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



 
 

 



Air Conditioning American Movie Theatres 
1917-1932 

Metropolitan Theatre 
BOSTON, MASSACHUSETTS 

 
 
 

 
 
 
 

          Date Built: 1925 
          Seating Capacity: 4400 
          Architect: C Howard Crane and others 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



 
 



Air Conditioning American Movie Theatres  
1917-1932 

 

Oriental Theatre 
CHICAGO, ILLINOIS 

 

 
 

          Date Built: 1926 
          Seating Capacity: 2200 
          Owner: Balaban & Katz 
          Architect: Rapp & Rapp 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



 
 



 
 

Oriental Theatre 



 
 
 
 
 
 
 



Air Conditioning American Movie Theatres  
1917-1932 

 

Orpheum Theatre 
LOS ANGELES, CALIFORNIA 

 

 
  
          Date Opened: 1926 
          Seating Capacity: 2190 
          Owner: Orpheum Circuit 
          Architect: G Albert Landsburgh 
          Air Conditioning: Brunswick-Kroeschell 
          Refrigeration: CO2 machine 
          Status: Restored 2003 
 



Air Conditioning American Movie Theatres  
1917-1932 

 

Orpheum Theatre 
MINNEAPOLIS, MINNESOTA 

 
 

 
 

          Date Built/Opened: 1921 
          Seating Capacity: 3500 
          Owner: Orpheum Circuit 
          Architect: Kirchhoff & Rose 
          Air Conditioning: Wittenmeier Machine Company 
          Refrigeration: Kroeschell Bros (Brunswick-Kroeschell) 
          Status: Renovated 1992 



   
Orpheum Theatre Minneapolis, c.1939 

 



 
 

Auditorium 

 

 
 

Balcony 



 
 

 
 

Orpheum 
 

 



The following photographs and text are a selective edit 
of the ASHRAE Historical Committee survey by  

Bernard Nagengast on 29th August, 2006. 
The complete document taken from the ASHRAE website runs to 30 pages with 45 photographs. 

  
 
 

Orpheum Theatre Air Conditioning of 1921 
The main air conditioning system “was a combination system, using heated and cooled air and also direct 
radiation. General air conditioning and heating was of the plenum type using two supply (main floor and balcony) 
and one return centrifugal fan with supply air distribution under the auditorium seats and conventional diffusers 
(elsewhere).” 

 
 
 

 
 

Return air fan, duty 75,000 ft3/min  
 
 
 

“The system uses a bottom-up distribution, the air flow proceeding from the floor to the ceiling return air grilles. 
These grilles and other return ducts connect to the return air plenum located in the attic, over the auditorium 
ceiling. There is a fresh air inlet turret on the roof connected through dampers into the return plenum. The 
discharge of the return fan flows down to the basement where it splits to the main and balcony supply fans. A 
small portion of the return fan discharge is vented through a roof turret.” 
 



 
 

Gauge board 
 
 
 

 
 

Original 25 hp direct current motor for return air fan 
 

“Fans were manufactured by the New York Blower Company, La Porte, Indiana. Operating speed varies between 
143 and 277 rpm. The fans are slow enough that one can actually see the shaft key turning. The fans are extremely 
quiet, as originally designed for theatre work. All three fans were originally operated by 25 hp direct current, 
wound rotor motors that were connected to the fans by flat leather belts. 
 
When the dc system was taken off line in the 1992 renovation, the dc motors were replaced with 60 hp ac three-
phase induction motors, mounted close to the fans, and the flat belts were replaced by V-belts. At first, the new 
drive system was noisy, with a lot of belt squealing. Three change-outs of the pulleys were required to solve the 
problem and, even then, the fans could not be operated at full speed. The 1992 renovation called for 92,000 
ft3/min, but no more than 60,000 ft3/min was achieved.” 



  
 

 
 

The Johnson 4-stage controls for the main supply air 
 
 
 

 
 

Original Johnson temperature control panel for the balcony supply fan 
 
 
 



 
 

Original Johnson temperature control board used pneumatic controls for the main heating system 
 
 
 
 

 
 

Supply air mushroom outlet under auditorium seats 
 
 



 

 
 

Return air grille in auditorium ceiling 
 
 
 

 
 

CO2 compressor, flywheel 
 
 



 
 

CO2 compressor 
 

 

 
 

100 hp DC compressor motor 
 
 



 

 
 

Compressor motor starting box 
 



 
 

Orpheum Theatre auditorium 

 



Air Conditioning American Movie Theatres 
1917-1932 

Rialto Theatre 
OMAHA, NEBRASKA 

 

 
 
 

          Date Built: 1923 
          Seating Capacity: 2247 
          Owner: Orpheum 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 

 



 
 
 
 



Air Conditioning American Movie Theatres 
1917-1932 

 
 

Ritz Theatre 
BIRMINGHAM, ALABAMA 

 
 

 
 

          Date Built: 1926  
          Seating Capacity: 1800 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



Air Conditioning American Movie Theatres  
1917-1932 

 

Roosevelt Theatre 
CHICAGO, ILLINOIS 

 

 
 

          Date Built: 1921 
          Seating Capacity: 1535 
          Owner: Balaban & Katz 
          Architect: C Howard Crane & Kenneth Franzheim 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 



 
 
 

 
 

Note the air conditioning signs 



    Air Conditioning American Movie Theatres  
1917-1932 

 

Tivoli Theatre 
CHICAGO, ILLINOIS 

 

 
 

          Date Built: 1921 
          Seating Capacity: 3520 
          Owner: Balaban & Katz 
          Architect: Rapp & Rapp 
          Air Conditioning: Wittenmeier Machine (?)             
          Refrigeration: CO2 Automatic Carbon Machine Co 
          150 TR equivalent to 250 TR with chilled water storage   
          built up off-peak prior to audience admitted 
         A detailed description of the air conditioning and  
         refrigeration is given under Technical Papers, Part Three 



 

 
 

 
 

Refrigeration Compressor photo & Fan Room plan 



 

 
 
 

 



 
 
 
 



 
 

 



 
 
 



Air Conditioning American Movie Theatres 
1917-1932 

United Artists Theatre 
LOS ANGELES, CALIFORNIA 

 

 
 

 Trade Ad 
 

          Date Built: 1927 
          Seating Capacity: 2141 
          Owner: United Artists 
          Architect: C Howard Crane 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



 
 

United Artists 



  
 



 Air Conditioning American Movie Theatres 
1917-1932 

 

Uptown Theatre 
CHICAGO, ILINOIS 

 

 
 
 

          Date Built: 1925 
          Seating Capacity: 4381 
          Owner: Balaban & Katz 
          Architect: Rapp & Rapp 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
           



 

 
 

 
 
 
 



 
 

Lobby of the Uptown Theatre 
 
 
 
 



 
 

Lobby of the Uptown Theatre 
 

 



 
 
 
 
 
 
 



FOOTNOTE: UPTOWN THEATRE, CHICAGO 
 
What follows are screenshots taken from the 2006 video documentary Uptown: Portrait of a Palace (available 
under this title on the internet). These three black and white pictures date from the mid-1920s. 
 
The Uptown Theatre, designed by famous architects Rapp & Rapp*, was commissioned by Balaban & Katz, 
opened in 1925, with air conditioning which included a Wittenmeier CO2 refrigeration plant. The Uptown had 
over 4300 seats, covered 40,000 square feet, was the 2nd largest in the USA (second only to New York’s Radio 
City Music Hall, though New York’s Roxy had some 6000 seats)) and is said to have had the largest internal 
volume of any theatre. It had the most elaborate internal architecture and decoration, considered a wonder by its 
audience. The theatre closed in 1981, being left unused and unheated in severe Chicago winters resulting in 
terrible deterioration and damage. Attempts to restore its former glory have stalled due to financial restraints.  
 
* Rapp & Rapp also designed a number of these early Balaban & Katz air conditioned theatres including Central Park, Chicago, Oriental, 
Riviera and Uptown. 
 
 
 
 

 
 

The newly-opened Uptown Theatre in Chicago, about 1925 
 
 
 
 
 
 



 
 

The Uptown Theatre under construction 
 
 

 
 

      Early days at the Uptown 
 
 



 
 

1927 



 
 
 
 
 
 
 



THE BALABAN & KATZ MOVIE THEATRE CHAIN 
 
 
 

 
 
 
 

Two sets of brothers, Barney and Abe Balaban, and Sam and Maurice Katz, founded the Balaban & Katz Movie 
Theatre Chain in Chicago and opened their Central Park Theatre on the 27th October, 1917. The architecture and 
decoration by architects Rapp & Rapp was breathtaking but a major talking point was the introduction of air 
conditioning and this gave Balaban & Katz an edge over their competitors. As Barney Balaban recalled: “Up until 
then no one ever thought of going to the theatre in the summer time, but we proved that we could do business 
fifty-two weeks a year.”  

 



 
 
 

The air conditioning system at Central Park proved so successful that Balaban & Katz made it a standard feature 
in their chain of Chicago Theatres. 
 
It appears that the Kroeschell Ice Machine Company provided CO2 refrigeration for the air conditioning of the 
Central Park (1917) and possibly for the Riviera Theatre (1919). However in 1917, Kroeschell’s Chief Engineer, 
Frederick Wittenmeier, set up his own business the Wittenmeier Machinery Company “devoted to the exclusive 
manufacture of carbonic refrigerating machines and apparatus.” Balaban & Katz continued to build and open air 
conditioned theatres and at some point Wittenmeier secured the business and installed refrigerating machines of 
his manufacture and proudly advertised “Cooling and dehumidifying the air during the summer makes a theatre 
equipped with Wittenmeier System a profit producer.” 
 
The B&K Chicago theatres include the Tivoli Theatre (1921), Chicago Theatre (1921), Oriental Theatre (1924) 
and the Uptown Theatre (1925).  Eventually they operated more than 50 Chicago-area theatres and a total chain of 
about 125 theatres. Other theatres air conditioned about this time by the Wittenmeier Machine Company include 
the Capitol in New York (1920), the Orpheum in Minneapolis (1921) and the Warner New York (1924).  
 
 
 
 
 
 



 
 

Balaban & Katz advertisement for their Chicago movie theatres 
, the Central opened in 1917, the Riviera in 1919. 



Air Conditioning American Movie Theatres 
1917-1932 

Warner Theatre 
NEW YORK 

 

 
 

          Date Built: 1924 
          Seating Capacity: 1322 
          Owner: Warner 
          Architect: Schloss & Orlando 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 
 



 
 
 
 
 
 
 
 
 

 
 
 
 

In 1926, the Warner Theatre in New York saw the premiere of the film “Don Juan” with pre-recorded musical 
soundtrack demos (The first talkie “The Jazz Singer” followed in 1927. 
 
The air conditioning was provided by the Wittenmeier Machinery Company. They provided “vitolyzed air” with 
an air washer and carbon dioxide direct-expansion refrigeration. Hanging under the canopy is the slogan 
“Refrigerated Washed Air,” the sign being complete with icicles.  
 
 
 



 



Air Conditioning American Movie Theatres 
1917-1932 

 

 
 

1927 

 
1932 



WITTENMEIER PATENTS 
 

 
 
 



 
 

 
 
 



 
 

 
 
 



 
 

 
 
 



 
 

 
 
 

 



Air Conditioning American Movie Theatres 
1917-1932 

Wichita Theatre 
WITCHITA, KANSAS 

 

 
 

          Date Built: 1918 
          Seating Capacity: 920 
          Architect: Boller Bros 
          Air Conditioning: Wittenmeier Machine Company             
          Refrigeration: CO2 machine 


