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This invention relates to an improvement 
in condensers designed more particularly for 
the condensation of ammonia gas used in a 
refrigerating cycle where the ammonia is 
the refrigerating agent. 
The improved condenser is directed more 

particularly to a means for forclng a body 
of air over the surface of a body of water to 
extract heat from the latter on the principle 
of evaporation; a particular detail. of the 
improvement residing in the provision of 
means whereb the water surface affected 
by the air is of, extremely large surface pro 
portions notwithstanding the fact that the 
condenser as a whole is comparatively small 
and compact. This particular detail resides 
in the provision of means whereby the wa~ 
ter body is divided into a comparatlvely 
large number of ?lm-like areas, each segre 
gated fromthe others and, each presenting 
a . hollow space within the ?lm through 
which the air is forced under pressure for 
evaporation purposes. - 

A further object of the invention is the 
provision of means whereby the air in its 
initial ‘delivery to the condenser is directed 
into contact with the Water to assist in cool 
ing the same by evaporation. 
A further 0 ject of the present invention 

is in the provision of means for utilizing the Th 
water films for extracting heat from tube 
like structures and in directing the gas to be 
condensed into a more or less circuitous path 
lengthwise the condenser and in intimate 
contact with the exterior of the metallic 
tubes, whereby the ammonia enters the con 
denser at one end as a gas and is delivered 
at the opposite end as a liquid. 
A further object of the invention is the 

provision of means whereby the air under 
pressure is initially directed through a some 
what elongated passage and during this 
travel is subjected to the cooling in?uence 
of the water of the condenser both by con 
tact of such water with the casing forming 
the passage and also through the fact that 
the casing is in part perforated to permit the 
entrance of some of the water directly into 
the passage, whereby the air, when reaching 
the tubes, is appreciably cooled for a more 
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e?'ective heat exchangTa with the ?lm of 
water ?owing down the interior of the tube. 
The invention is illustrated in the accom 

panying drawings, in which: ' 
Figure l is a view in elevation, partly in 

section, showing the improved condenser. 
Figure 2 is a plan view of the same. 
Figure 3 is an enlarged broken vertical 

section partly in elevation. - 
The improved condenser comprises a cy 

lindrical casing 1 of appropriate vertical and 
horizontal dimensions and provided inward 
ly of its respective open ends 2 and 3 with 
transverse plates 4 and 5 constituting head 
ers, the arrangement of the headers relative 
to the casing de?ning a space 6 above the 
upper header 4 and a space 7 below the lower 
'eader 5. 
The casing 1, which may be mounted upon 

appropriate supports 8, is in open communi 
cation at the lower end with a housing 9 
closed at the bottom and preferably of greater 
diameter than that of the casing, the upper 
margin of the housing wall being inwardly 
inclined ‘at 10 for sealing connection with 
the lower end of the casing 1. 
The respective upper and lower chambers 

6 and 7 of the condenser proper are in com 
munication through a pluralit of tubes 11. 

ese tubes are supported y and open 
through the lower header 5,‘and extend a 
slight distance above the upper header 4:, as 
indicated in Figure 1. The tubes may be 
in any desired number and are preferably 
arranged rather close together throughout 
the permissible area, it being understood of 
course that the tubes are wholly free of con~ 
tact one with the other. _ 

The upper end of each tube 11 is provided 
with a de?ector 12 in the form of a tubular 
member of a diameter somewhat less than 
that of the tube 11 and arranged withinv the 
latter. The de?ector tube 12 has its lower 
edge out~turned at 13 to provide a means for 
securing the de?ector tube in spaced concen 
trio relation to and within the upper end of 
the tube 11. The out-turned ?ange 13 is per 
forated and the de?ector tube 12 extends an 
appreciable distance above the upper open 
end of the tube 11. 
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It will be understood that, as will be here 
inafter explained, water is delivered to the 
upper chamber 6 in appreciable quantities to 
maintain a substantially constant depth at a 
point somewhat above the upper open end 
of the tube 11 but below the upper open end 
of the de?ector tube 12. Water will thus 
enter each tube 11 and be compelled to ?ow ' 
lengthwise said tube in the form of a thin 
?lm of water which adheres to and covers 
the interior surface of the tube. Theide?ec 
tor tube 12 compels the entering water to 
form inself into a thin ?lm, as will be ap 
parent from the construction, and as a result 
of this formation, that portion of the tube 

- 11 inwardly of the ?lm of water on the in 
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ner surface of the tube constitutes a free, 
uninterrupted passage having an inlet at the 
bottom of the tube and an outlet through 
the de?ector tube 12. _ V . 

Arranged within the housing 9 is a conduit 
14, the upper wall of which is perforated with 
comparatively small openings. The inlet 01' 
lower end of this conduit extends beyond the 
casing 9 and is in open communication with 
a blower or fan which is appropriately driven 
to force air under pressure through the con 
duit. The upper or outlet end of the con 
duit 14 terminates'below the chamber 7 of 
the casing 1, so that at this point the con 
duit delivers air under pressure to the cham 
ber 7 to permit said air under pressure to 
travel lengthwise the respective tubes 11 with 
in the ?lm of water ?owing‘ downwardly 
therein and in contact with such water ?lm‘ 
to thereby, under the well known principle 
of evaporation, provide for a heat exchange 
with the effect to materially cool the‘water 
column. ' . 

As stated, the conduit 14 is perforated on 
its upper surface and such conduit is arranged 

' within the housing 9 to @rovide a water re 
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ceiving chamber 16 below the conduit. The 
water gravitating through the tubes and 
chamber 7 passes over and in contact with the 
conduit 14, an appreciable quantity of such 
water ?nding its way through the perfora 
tions in the conduit to be picked up by the 
air stream. ‘This permits the'air to initially 
act on the water at this point to assist in 
cooling the same by evaporation. 
In order to maintain a constant circula 

tion of the water, that is a constant passage 
of the same through the condenser during 
the use of the latter, a pump 17 has its inlet 
in communication with the chamber 16 and 
its outlet, by means of a pipe 18, in communi 
cation with a water delivery ring 19 which is 
arranged in the upper chamber 6 of the con 
denser. In order to avoid the water, when 
delivered by the pump‘ to the chamber 6, 
from reaching the interior of the de?ector 
tube 12, the ring 19 is perforated on its outer 
circumferential area, as at 20, so that the 
incoming water is directed in a series of 
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streams'against the interior of the upper por— 
tion of the casing 1, so that it reaches the 
.upper ends of the tubes 11 in a more or less 
quiescent state, and splashing'or turbulence 
of the water, which might tend to permit the 
same to enter the de?ector tube 12, is en 
tirely avoided. 
The space within the casing 1 exteriorly of 

the tubes 11 and between the upper and lower 
headers 4 and 5 is open to the passage of the 
medium to be condensed. Where the con 
denser is used for the condensation of am 
monia gas, ‘such gas is admitted through an 
inlet 21 at the upper end of the casing and 
the condensed ammonia delivered from the 
condenser through an outlet 22, the latter of 
course being of less sectional area than the 
inlet. Immediately adjacent the inlet 21 and 
within the casing 1 is arranged a de?ector 
plate 23 which causes'the incoming gas to be. 
directed in a circuitousypath with respect to 
the tubes 11. Thus, the gas is compelled to 
travel a comparatively long distance and is 
thereby brought into intimate contact re 
peatedly with the various tubes 11. 

It will be noted that the heat exchange 
between the water and gas is through the 
tubes as an interposed medium and such tubes 
may be of high heat conductivity and com 
paratively thin. The heat exchange is thus 
extremely effective, for the water and gas are 
separated only by the relatively thin walls 
of the tube and the extremely thin ?lm of 
water avoids the di?iculty of a solid column 
of water which is under the known objections 
that the liquid at the center of the column is 
ordinarily insufficiently cooled and usually 
acts to prevent proper heat exchange. 
With the improved condenser, the Water 

?ows down the interior of the tubes as a thin 
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?lm, is itself cooled by evaporation incident v 
to the passage of a current of air under 
pressure within and throughout the length’ 
of such ?lm, and when so cooled provides an 
effective heat exchange medium with the sur 
rounding gas. The cooling and moistening 
of the air delivered under pressure materially 
increases the evaporative or heat exchange ef 
fect of the air and this is a constantly‘ recur 
ring incident of the condenser of the present 
invention. ' 

Furthermore, the possibility of providing 
a large number of heat exchange units in a 
comparatively small space provides a factor 
which, in the saving of space and relatively 
low ?rst cost, is of extreme importance. 
The water, during its heat exchange func 
tion, ?ows entirely by gravity, avoiding the 
necessityr~ of ‘a pressure system and thereby 
further reducing the cost and maintenance 
of the condenser. 
WVhat is claimed to be new is: 
1. A condenser including a casing, an up 

per header de?ning an upper chamber at 
one end of the casing, a lower header for 
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the casing de?ning a chamber at the lower 
end of the casing, tubes extending from and 
opening through the respective headers, said 
tubes being projected above the upper head 
er, a de?ector tube ?tted within the project 
ing end of each of said tubes, said de?ector 
tube being supported in concentric spaced 
relation with its tube and extending above 
the upper end of the tube to thereby cause 
the entering ?uid to form as a ?lm on the 1n— 
terior of the tube, a housing arranged below 
the lower chamber and in open communica 
tion therewith, and an air pressure conduit 
arranged in said housing, said conduit being 
formed with a series of minute openings to 
permit the air to be delivered therefrom in 
a series of independent streams. 

2. A condenser including a casing, an up 
per header de?ning an upper chamber at one 
‘end of the casing, a lower header for the 
casing de?ning a chamber at the lower end 
of the casing, main tubes extending from 
and opening through the respective headers, 
said main tubes being projected above the 
upper header, a de?ector tube ?tted within 
the projecting end of each of said main tubes, 
said de?ector tube being supported in con 
centric spaced relation with its main tube 
and extending above the upper end of the 
main tube to thereby cause the entering ?uid 
to ‘form as a ?lm on the interior of the main 
tube, a housing arranged below the lower 
chamber and in open communication there 
with, and an air pressure conduit arranged in 
said housing and in open communication 
with'the lower chamber, the upper wall of 
said conduit being perforated. 

3. A condenser including a casing, an up 
per header de?ning an upper chamber at 
‘one end of the casing, a lower header for the 
casing de?ning a chamber at the lower end 
of the casing,'main tubes extending from and 
opening through the respective headers, said 
main tubes being projected above the upper 
header, a de?ector tube ?tted within the pro 
jecting end of each of said main tubes, said 
de?ector tubebeing supported in concentric 
spaced relatioinwith its main tube and ex 
tending above the upper end of the main tube 
to thereby cause the entering fluid to form 
as a ?lm on the interior of the main tube, 
a housing arranged below the lower cham 
ber and in open communication therewith, 
and an air pressure conduit arranged in said 
housing and in open communication with the 
lower chamber, said conduit having its up 
per wall formed to deliver air under pressure 
into said housing in. a series of upwardly 
directed streams. 

1i. A condenser including a casing, an up 
per header de?ning an upper chamber at one 
end of the casing, a lower header for the cas 
ing de?ning a chamber at the lower end‘ of 
the casing, tubes extending from and open 
ing through the respective headers, said tubes 
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being projected above the upper header, a 
de?ector tube ?tted within the projecting end 
of each of said tubes, said de?ector tubebeing 

‘ supported in concentric spaced relation with 
its tube and extending above the upper end of 
the tube to thereby cause the entering ?uid 
to‘ form as a ?lm on the interior of the tube, 
a housing arranged below the lower chamber 
and in open communication therewith, an air 
pressure conduit arranged in said housing 
and in open communication with the lower 
chamber, said conduit having its upper wall 
perforated, a water collection chamber in the 
housing below the conduit, means for circu 
lating the water from the water collection 
chamber to the upper chamber of the eas 
ing, and means in the upper chamber of the 
casing to deliver the entering water against 
the wall of the chamber to avoid turbulence 
and splashing. 

5., A condenser including a casing, an up 
per header de?ning an upper chamber at one 
end of the casing, a lower header for the cas 
ing de?ning a chamber at the lower end of 
the casing, tubes extending from and open 
ing through the respective headers, said tubes 
belng ‘projected above the upper header, a 
de?ector tube ?tted within the projecting end 
of each of said tubes, said de?ector tube 
being supported in concentric spaced relation 
with its tube and extending above the'up per 
end of the tube to thereby cause the entering 
?uid to form as a ?lm on the interior of the 
tube, a housing arranged below the lower 
chamber and in open communication there— 
with, an air pressure conduit arranged in 
said housing and in open communication 
with the lower chamber, said conduit having 
its upper wall perforated, a water collection 
chamber in the housing below the conduit, 
means for circulatin the water from the 
water collection cham er to the upper cham 
ber of the casing, and a ring in the upper 
chamber of the casing disposed adjacent the 
wall of such chamber and formed with perfo 
rations to direct the incoming water against 
the wall of the chamber. 
In testimony whereof I a?ix my signature. 
GEORGE HALL WHITE. [L. s.] 
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