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NASHVILLE UNION RAIL STATION

UNION STATION. NASHYILLE, TENN

TERMINALS OF THE NASHVILLE. CHATTANOOGA & ST. LOUIS, RAILWAY.

CONTENTS: FEATURED BUILDINGS

COVER: Larkin Building: Astor Hotel: front, Library of Congress, Washington: inside front,
Oriental Theatre, Chicago: inside back, Minnesota State Capitol: back.

LIBRARIES: 1,22-25, THEATRES: 2,4-7,12,42-43
RAILWAY STATIONS: 3,32-34, RESIDENCES: 8-11
GOVERNMENT: 13-18, DEPARTMENT STORES: 19

CHURCHES: 26,27, SCHOOLS: 28-30
HOSPITALS: 31, PRINTING WORKS: 35
OFFICES: 36-39,44

US PATENTS: 40,41
REFERENCES AND FURTHER READING: 44
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PUEBLO OPERA HOUSE COLORADO
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PUEBLO OPERA HOUSE COLORADO
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GERMAN THEATRE CHICAGO
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GERMAN THEATRE CHICAGO
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RESIDENCE ONE
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RESIDENCE TWO
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RESIDENCE TWO
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FRANKLIN THEATRE WORCESTER
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SUFFOLK COUNTY COURT HOUSE
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APPELLATE COURT HOUSE NEW YORK
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US MINT & MINNESOTA STATE CAPITOL
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MINNESOTA STATE CAPITOL
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CAVALRY ARMORY BROOKLYN 1905
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LIBRARY OF CONGRESSS

Figure 45b(97). Library of Congress (1897).

Shynght,  Venntare
&

THE ENGINEERING RECORD,

T

Lon§ltudina| Section

The ENGNZERNG RECORD.

G~ B
e L5

g - [1%53*

ppalln LR
Flue Sizes{C, ’?0,
= 1307

(,0462 oﬂr"zﬁ s“
& 2 50, Do
A "f il
5 ~ ;\;ﬁ' '

S.W.Court

SCALE OF FEET.
6 32 48 64 80 96

Basement Plan

1897.

First Story Plan

Tt ERGINEERING RECORD



<23>

ATLANTA PUBLIC LIBRARY
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CARNEGIE LIBRARY PITTSBURGH
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MADISON SQ. CHURCH NEW YORK
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SCHOOL ONE
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NASHVILLE UNION STATION
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NASHVILLE UNION STATION
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PITTSBURGH & LAKE ERIE STATION
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SACKETT & WILHEMS BROOKLYN

The humidifying/ventilation plant was installed by Carrier in 1902. The title to the illustration
shows Willis Carrier starting the refrigeration compressor in 1902, but according Margaret Ingels
(his biographer, page 19), the refrigeration was not installed until 1903.
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MORGAN BUILDING HARTFORD

e S Lo b

I 8'Floorbearn

| PlenumMairy 12% 72" |

r‘ Feeder Duct 9% 72°
{Ceiing “k——-— Q- .

/ Heater Mains
Section through Corridor

7

T i e

Qe 2 o

TG00 me,

T

Fan

Basement Plan Morgan Memorial
Building.

1910.



<37>

MORGAN BUILDING HARTFORD
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LARKIN BUILDING BUFFALO
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LARKIN BUILDING BUFFALO

Refrigeration added by Kroeschell of Chicago around 19009.
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CARRIER AIR COOLING APPARATUS 1913
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WITTENMEIER COOLING APPARATUS 1911
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RIVIERA THEATRE CHICAGO

Opened 1918, 1943 seats. Air conditioned by Wittenmeier, CO2 refrigeration.

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 CO?2 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).
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Opened 1926, 3217 seats. Air conditioned by Wittenmeier, CO2 refrigeration.
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