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To ad 'whom «1t/may concern: 
Be it known that ll, GEORGE Knox, a citi 

zen of the United States, and a resident of 
New York, county and State of New York, 
have invented certain new and useful Tm 
provements in Brine-Coolers, of which the 
following is a full, clear, and exact descrip 
tion. ' 

This invention relates more particularly 
to a cooler adapted for use in connection 
with refrigerating or cold storage plants. 
The primary object of the invention is to 

provide simple and eíiicient means which 
will provide for a rapid flow of the liquid 
ammonia and at the same time permit .quick> 
escape of the gas as it is generated, thereby 
overcoming the objections incident tothe 
ordinary form of coolers in which the gas 
is carried as a dead weight with the liquid 
for a considerable distance before the same 

f Can eSCiìpe. ' 
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Another object of the invention is'to p1‘_o~ 
vide a simple and eíiicient cooler which w1ll 
be effective in use, and which will be eco 

' nomical in the surface required and there 
fore in the llength of pipes and quantity of 
material used in its construction. 
A further obj ect of the invention is to pro 

vide a cooler which may be readily con 
structed and assembled, and which may be 
employed in various connections. 
With these and other objects in view, the 

invention, will be hereinafter more particu 
larly described with reference to the accom 
panying drawin s, which form a part of this 
specification, an w1ll thenV be pointed out in 
the claims at the end of the description. 

lin the drawings, Figure 1 is a vertical 
_ section, partly in elevation, of one form of 
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cooler or device embodying my invention;_ 
and Fig. 2 is a front elevation, partly broken 
away, of the cooler. _ l 

The casing 10 maybe of any desired form 
and of any suitable construction, whether of 
steel, cast iron or otherwise„and at one part 
of the casing is an inlet 11 for the brine or 
other medium, and at or near the lower part 
.of the casing is the outlet 12. The casing 
10 is provided with a head 13, and an end or 
head 14, and extending from the heads 13 
and 14 are bafíîle plates 15 and 16. The 
plates 15 project inward from the head 14, 
and one or more plates project inward from 
the head 13, and these plates are somewhat 
shorter than the casing, and alternate in ar 
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pipes or sections 17. These 
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rangement so that the brine or medium is 
caused to pass iirst from one end of the 
casing to the other and then back again in 
order to take a circuitous route through said 
casing, the said balïie plates 15 and 16 being 
inclined if desired to cause the brine or 
liquid to flow more easily through the casing 
from the inlet 1l to and through the out~ 
let 12. ' 

Within the casing 1-0 are a plurality of 
pipes may vary 

in number and have their inner ends closed 
and may be made to incline downward as 
shown, and ,at or near their inner ends may 
be supported by the bars 18, and their outer 
ends may extend through the packing glands 
19 to form a Itight oint with the head 13, or 
the said ` 

casing in any other 
shown there are'three pipes arranged in a 
series, and the Casin I1s shown as holding 
four independent series of pipes 17. Each 
pipe may be provided with a flange 2O at its 
outer end, and the flanges of each series of 
pipes may be connected to flanges 21 of a 
common header, device or connection 22. 

preferred way. As 
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pipes may be arranged within the ' 
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rl‘here are four ̀ headers 22, 23, 24 and 25,l> 
each connected independently to one of the 
series of pipes 17, and these headers are 
each provided with aflange 26 which is held 
toa flange 27 of a tee or other fitting 28. 
These Fittings 28 are connected by a pipe sec 

\ tion 29, which, with a pipe or part 30 forms 
with the sections 29, and fitting 248, a common 
pipe or connection, and said section 30 com 

a5 

munica'tes with a liquid separator or tank '5 
~ 31, the upper part of which is provided 
wlth an outlet 32 leading to the _suction of 
the usual compressor. By this means, and 
by having the pipes inclined as shown, the 
gas as the ammonia boils within the pipes 
17, will quickly escape back into the headers ' 
24 and through the pipe 30 into the separa 
tor and from there to the compressor. ` 
A pipe 33 leads from the separator 31 to 

the upper header 22 in order that any liquid 
separated from the gas will pass from the 
separator into said connect-ion. This header 
22 is provided with an inlet pipe 34C for the 
ammonia, and in said pipe may be an ex 
panison or other valve 35. The header 22 
has an overflow pipe 36 which projects some~ 
what above the 
in order that a certain amount of the liquid 
ammonia may be held therein, and this pipe 
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lower surface of the header ' 

1.10 



leads to one end of the next header 23. At 
the other end of the header 23 is a similar 
overflow pipe 37, and leading from the 
header 24 to the section 25 is an overflow 
pipe 38. As Will be seen, the ammonia is 
caused to pass from t-he upper header 22 
into the overflow 36 to the header 23 through 

vthe overflow 37 into the header 24, and 
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- the casing and arrange 

through the overflow 38 into the header 25. 
The liquid is thus caused to íiow into the 
different headers and to'be retained therein 
at auniform height and some of the liquid 
will be caused to flow into each series of 
.pipes 17, and by reason of their inclination 
will give a ra id flow of the saine down the 
pipes till the iquid reaches the inner closed 
end thereof, and as the liquid ammonia 
lwithin the pipes is caused to boil by the 
brine passing around the pipes, the gases 
will as read' y and directly escape past the 
liquid and enter the connections leading to 
the separator 31».   
From the foregoing, it will be seen that a 

simple cooler is provided which will provide 
a ra id flow of the liquid ammonia and as 
rapi an escape of the gas, so that the same 
will not have to be carried as a dead weight 
with- the liquid; that the said cooler is simple 
in construction and may be readily made and 
assembled; that simple meansare provided 
whereby the liquid ammonia may be held at 
a uniform height and may be caused to pass ‘ 
successively to a series of headers independ 
ent of each other, and that simple means is 
rovided whereby the brine'or medium may 
e caused to pass in a circuitous way through 

out substantially the entire length of the 
. casing. 

Having thus described my invention, I 
claim as new and desire to secure by' Let 
ters Patent :- '  _ ‘ ' 

l. Ina brine cooler, the combination with 
av casing having inlet and outlet connections 
for the brine, of baille plates> extending 
lengthwise of the casing to cause the liquid 
to take a circuitous route therethrough, a 
plurality of series of ipes extending into 

d at an Yinclination to 
cause a liquid _to flow downward from one 
end thereof, a »header for each series of 
pipes, a liquid separator, connections be 
tween theseplarator and all of the headers, 
and means w ereby tli'e liquid ammonia may 
be caused to pass through one header to an 
other and to retain a uniform height of 
liquid in each header. ' ' 

2. In a cooler, the combination with a cas 
` ing through which a liquid may pass, of a 

60 
' plurality of relatively short pipes extending 
into the casing and arrange ` 
tion ~to cause a liquid to flow downward 
from one end thereof, and means for sup 
plying liquid ammonia to the pipes and for 

te permitting the» gas genera therein to 
escape fromv each pipe. A ~ 

at an ̀ inclina-  

948,143 ' 

3. In a cooler, the combination with a cas 
ing through which a liquid may pass, of a 
plurality of series of relatively short pipes 
extending into the casing and arranged at 
an inclination to cause the li uid to ilow - 
downward from one end thereof, and means 
for supplying a liquid tofeach series of pipes 
independently of each other and to permit 
the escape of gas directly from each series. 

4. 'In a brine cooler, the ‘combination with 
a casing through which- a liquid may pass, 
of a plurality of series of pipes extending 
into the casing and arranged at an inclina 
tion to cause a liquid to flow downward 
from one end thereof, a header for each . 
series of pipes, and means whereby liquid 
ammonia may be caused to pass through one 
header to another and at the same time per 
mit escape of gas from the pipes. 

5. In a brine cooler, the combination with 
a casing having inlet and outlet connections 

‘ for the brine, of battle plates extendin 
lengthwise of the casing to cause the liqui 
to take a circuitous route therethrough, a 
plurality of series vof pipes extending into 
the casing and arrange at an inclination to 
cause a liquid to flow downward from one 
end thereof, a header for each series of 
pipes, connections for the escapeA of gas, and 
means for supplying liquid ammonia to one 
of the headers to cause it to pass from one 
header to another and to retain a uniform 
height of liquid in each header. 

6. In a brine cooler, the combination with 
a casing having inlet and outlet connections 

` for a liquid, of aplurality of series of pipes 
extending into the casing and arranged at 
an inclination to cause a liquid to flow 
downward from one end thereof, a header 
for each series of pipes, aliquid separator, 

. a common connection for the escape of gas, 
and independent connections for the .Sup 
ply of liquid lto the headers. _ « 

7 . In a cooler of the character described, 
the combination with a casing having means 
for the íiow of brine therethrough, of a 
plurality of series of ipes having closed 
ends, a header for eacli series of ipes, a 
separator, an- overliow connection etween 
the separator and the up er header, a con 
nection between the 'hea ers and separator 
whereby the gas may pass quickly from~ 
the pipes into the separator, andl an over 
flow connection between the headers. 

8. In a cooler of the character described, 
the combination with av casing havin means 
for the flow of liquid‘therethroug , of a 
plurality of series of inclined pipes having 
closed ends, a header for each series of pipes, 
overflow connections between the headers, 
and means for supplying a liquid to one of 
the headers. „ 

9. In a cooler of the character described, 
the combination with a casing having means 
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for the flow o'f the brine therethrough, of 
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ia plurality of series of inclined pipes, a 

948,143 3 

closed ends, a header for each series of pipes, 
header for each series of pipes, `1neans for and independent connections for the su ply 
supplying ammonia thereto, an overflow of liquid and the simultaneous escape oi gas 
connection-between the headers to keep a as it is generated. V ~ 
uniform supply of liquid therein, and a This s ecification signed and witnessed> 
common conpection between the headers for this 17” _ a5; of May A. D. 1909. 
the esca e o , as. ` ' _ 

10. lnpa cooglïer of the character described, GEORGE KNOX' 
the combination With-a casing having means 
for the flow of the brine therethrough, of 
a plurality of series -of inclined pipes having 

lll’ítnesses: ' 
M. F. KEATING, 
M. DINNHAUPT. 


