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The present invention relates to counterflow conden 
sers, and has for its main object the provision of a plu 
rality of tubes so arranged and connected at their ends 
as to provide a sinuous passage for refrigerant gas or 
other substance to be cooled or liquified, with pipes posi 
tioned within said tubes in a concentric relation, through 
which pipes water or any other coolant may be circulated 
in a sinuous manner for the purpose of exchanging heat 
between the gas and water. 
A still further object of the present invention is the pro 

vision of a helical fin around the pipes aforesaid, and in 
terposed therebetween and said tubes for retarding the 
flow of gas in order to provide maximum effect upon the 
gas by the coolant. 

Another object of the present invention is the provision 
of blocks to which said tubes and pipes may be connected 
with passages made in said blocks in communication with 
the ends of the pipes in a staggered relation to bring about 
a sinuous circulation of Water or any other coolant 
through said pipes. 

Another object of the present invention is the provision 
of squared ends for said tubes, which squared ends may 
provide contacts between the tubes when the latter are 
positioned in a stacked mutual relation, with passages 
provided between pairs of adjacent tubes in alternate ends 
thereof for providing passages for refrigerant gas or other 
fluid substance to be cooled for the purpose of directing 
the gas to flow in a sinuous direction. 
A stili further object of the persent invention is to 

generally improve the condenser or heat exchanger of the 
character above indicated. 
With the above general objects in view and others that 

will appear as the invention is better understood, the same 
consists in the novel construction, combination and ar 
rangement of parts hereinafter more fully described, illus 
trated in the accompanying drawing and pointed out in 
the appended claims. 

In the drawing forming a part of this application, and 
in which like designating characters refer to correspond 
ing parts throughout the several views; 

Fig. 1 is a side elevational view, partly in section, of 
the present device; 

Fig. 2 is a cross sectional view on line 2-2 of Fig. 1; 
Fig. 3 is a cross sectional view on line 3-3 of Fig. 1; 
Fig. 4 is a cross sectional view on line 4-4 of Fig. 1; 
Fig. 5 is a longitudinal enlarged cross sectional view 

through the water pipe, the gas tube and the fin inter 
posed therebetween; and 

Fig. 6 is a transverse cross sectional view taken on line 
6-6 of Fig. 5. 

Referring in detail to the present drawing there is 
shown therein a plurality of tubes 10 which are preferably 
made of round formation throughout their length, except 
that the ends of said tubes 10 are either squared or 
formed into rectangles 11 on their cross section, as best 70 
shown in Fig. 4. 

Said rectangular ends 11 of tubes 10 are welded by 
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their free terminations or otherwise rigidly affixed to 
blocks or heads 12, which serve as tube sheets. 

Positioned in a concentric relation within each tube 10 
is pipe 13, for passing therethrough Water or any other 
suitable coolant. Rigidly affixed by its inner rim por 
tion to each of said pipes 13 is helical fin 14, which ex 
tends however throughout the round portion of each 
tube E0 and contacts by its outer rim the inner periphery 
of said tube 10, as is best shown in the lowermost tube 
10 in Fig. 1. In practice pipe 13 with its fin 14 is ex 
tended inwardly of tube 10 while the latter still remains 
in its round formation throughout its length and prior 
to the formation of the rectangular ends 11. Otherwise 
there would be no means of inserting pipe 13 with its fin 
14 into tube 10. 
From the hereinabove description it will be seen that 

the several convolutions of fin 14 in conjunction with the 
outer periphery of pipe 3 and the inner periphery of 
tube 10 forms a helical passage of gas or other fluid to be 
cooled, and as is obvious since the gas or other fluid is 
to pass through the entire length of said helical passage 
the flow of the gas or other fluid is necessarily retarded 
with relation to the flow of water or other coolant within 
said pipe 13. 
Made in one of said blocks 12 is a pair of passages 5. 

One end of the uppermost pipe 13 and one end of the 
upper, inner pipe 3 are passed through the inner wall of 
said block and communicate with the upper and lower 
ends of the uppermost passage 15, respectively. 
The end of the second central pipe 3 and the end of 

the lowermost pipe 13 are passed through the inner wall 
of said block 2 and are in communication with the 
lowermost passage 15 at its upper and lower ends, respec 
tively, as is seen in Fig. 1. 
The opposite block 12 has a central passage 16 made 

therein with which the adjacent ends of a pair of central 
pipes 3 are in communication. 

That latter block 2 at its ends is provided with bores 
17, in a transverse relation, with which the adjacent ends 
of the lowermost and uppermost pipes 13 are in com 
munication. 

Coacting with said last mentioned block 12 is closure 
18, with the upper end of which inlet tubing 19 is formed, 
while the other end of said closure 18 has the outlet tub 
ing 20 rigidly formed therewith. Bores 21 through said 
closure 18, are in communication with said tubings 19 
and 20. Said bores 21 are in turn in communication 
with bores 17. Thus, said inlet tubing 19 may be con 
nected with the source of water or other coolant to force 
the same therethrough into the uppermost pipe 3, and the 
outflowing water from the lowermost pipe 13 will pass 
through said bores 17 and 21 at the lowermost end of 
said block 2 and will be expelled through the outlet tub 
ing 20. 
At the opposite end of the device closure 22 is provided 

to cover the outer face of the opposite block 2. The 
two closures 18 and 22 are affixed to said blocks 12 by 
means of a plurality of screws 23. To bring about close 
fit between said closures 18 and 22 and their respective 
blocks 12 gaskets 24 are interposed therebetween. 
From the hereinabove description it will be seen that 

water or any other suitable coolant is forced through 
tubing i9 to the adjacent end of the uppermost pipe 13. 
Through the opposite end of said uppermost pipe 13 water 
flows to the uppermost passage 5, from there to the adja 
cent end of the upper central pipe 13, and flows through 
the opposite end of said latter pipe into passage 6. From 
there the water flows into the lower central pipe i3 to spill 
to the lower passage 5, and from there to the lower 
most pipe 3, and through the opposite end of the latter 
pipe ejecting through the outlet tubing 20. 



3. 
On removal of closures 18 and 22 passages 15 and 16 

will become exposed giving access to the ends of pipes 13 
opening upon said passages 15 and 16, for the purpose of 
cleaning said pipes 13 by suitable brush in order to re 
move any sediment from said pipes which may other 
wise collect to excess and retard the efficient cooling ac 
tion upon the gas flowing outwardly of said pipes 13 an 
within tubes 10. 
The contacting walls of the rectangular portions 11 of 

a pair of uppermost tubes 10 are provided with communi 
cating openings 25. Similar openings 26 are made at 
the contacting walls of the rectangular portions; 11 of a 
pair of the lowermost tubes 10. 

Communicating openings 27 are made at the contact 
ing faces of the rectangular portions 11 of the central 
tubes 10, at the opposite ends of the latter. 

Inlet fixture 28 is made at the uppermost rectangular 
portion 11 of the uppermost tube 10, and at its end adja 
cent the water inlet tubing 19. An outlet fixture 29 is 
provided at the rectangular portion 11 of the lowermost 
tube i) at the end of the latter adjacent the water outlet 
tubing 20. Gas or other fluid passing through said inlet 
fixture 28 will be caused to flow through the helical pas 

2,804,288 

5 

O 

5 

20 

sage in the uppermost tube 10 brought about by said 
helical fin 14, expelling through openings 25 to the next 
lowermost tube 10, from the latter through openings 27 
into the next lowermost tube 10, and from the latter, 
through openings 26 into the lowermost tube 10, and 
through outlet fixture 29 to be pumped back into a refrig 
erating device in its cool or liquified state. 
From the above description it will be seen that both 

water or any other coolant as well as the gas or any 
other fluid to be cooled, condensed or liquified, both are 
caused to flow in a sinuous manner in the same direction 
through the several pipes 13 and the several tubes 10, 

30 

respectively. The flow of the gas being retarded by the 
action of the helical fin 14 will flow at a much slower rate 
of speed than the rate of flow of water through pipes 13. 

In order to increase the radiating surface of fin 14 and 
thereby to bring about more efficient heat exchange be 
tween water and gas, fin 14 upon its face is provided 
throughout its length at quite close proximity to each 
other with a plurality of lateral corrugations 30 adjacent 
the base of the fin, which corrugations are substantially 
in a radial relation with tube 10 and pipe 13, as is clearly 
seen in Figs. 1, 5 and 6. 
For Supporting the condensing device upon suitable 

surface legs 31, affixed to the lower ends of blocks 12, 
by means of screws 32, are provided. 
Although four tubes 19 and four cooperating pipes 13 

are shown in the drawing it is to be understood that either 
lesser or larger number of said tubes and pipes may be 
employed depending upon the gas capacity of a refrig 
erator. Even a pair of tubes 10 and a like number of 
pipes 13 will suffice to provide an operative device. 

In certain aspect of the invention tubings 19 and 20 
may be considered as prolongations of the adjacent ends 
of said pipes 13. 

In the broader aspect of the invention blocks 2 with 
their respective passages 15 and 16 may be considered as 
fittings for providing communication between the ends 
of a pair of adjacent pipes 13. - 
While there is described herein a preferred embodi 

ment of the present invention, it is nevertheless to be 
understood that minor changes may be made therein with 
out departing from the spirit and scope of the invention 
as claimed. 
What we claim as new is: 
1. A condenser of the type described comprising a 

single bank of aligned tubes, a header block secured at 
each end of Said tubes, said tubes having flat surfaces 
at the ends, the flat surfaces of adjacent tubes at alternate 
ends being in contactual relation with aligned openings 
therethrough providing a passage through the tubes for 
fluid to be cooled to flow in a sinuous path, tubular fix 
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tures secured to said tubes at the ends of said sinuous path 
and providing inlet and outlet openings in said tubes, 
'concentric pipes within said tubes having their ends par 
tially extending into said header blocks and communicat 
ing with spaced recesses therein opening upon the outer 
face of said header blocks, closures covering the outer 
faces of said header blocks, said pipes and recesses pro 
viding a passage for the cooling fluid to flow in a sinuous 
path in the same direction as the sinuous flow of the 
fluid to be cooled, means providing inlet and outlet open 
ings in said pipes at the ends of said second-named sinu 
ous path, baffle means interposed between each inner 
pipe and associated outer tube and causing the fluid to 
be cooled to flow around the pipe a plurality of times 
as Such fluid moves from one end of said tube to the other 
end of said tube. 

2. A condenser of the type described comprising a 
single bank of aligned tubes, a header block secured at 
each end of said tubes, said tubes having squared ends pro 
viding flat surfaces at adjacent ends being in contactual re 
lation with aligned openings therethrough providing a pas 
Sage through the tubes for fluid to be cooled to flow in a sin 
Llous path, tubular fixtures secured to said tubes at the ends 
of Said sinuous path and providing inlet and outlet openings 
in Said tubes, concentric pipes within said tubes having their 
ends partially extending into said header blocks and com 
municating with spaced recesses therein opening upon the 
outer face of said header block, closures covering the 
outer faces of said header blocks, said pipes and recesses. 
providing a passage for the cooling fluid to flow in a 
sinuous path in the same direction as the sinuous flow of 
the fluid to be cooled, means providing inlet and outlet 
openings in said pipes at the ends of said second-named 
sinuous path, baffle means interposed between each inner 
pipe and associated outer tube and causing the fluid to 
be cooled to flow around the pipe a plurality of times as 
Such fluid moves from one end of said tube to the other 
end of said tube. - 

3. A condenser of the type described comprising 2. 
single bank of aligned tubes, a header block secured 
at each end of said tubes, said tubes having fiat surfaces 
at the ends, the flat Surfaces of adjacent tubes at alternate 
ends being in contactual relation with aligned openings 
therethrough providing a passage through the tubes for 
fluid to be cooled to flow in a sinuous path, tubular fixtures 
Secured to said tubes at the ends of said sinuous path and 
providing inlet and outlet openings in said tubes, concen 
tric pipes within said tubes having their ends partially ex 
tending into said header blocks and communicating with 
Spaced recesses therein opening upon the outer faces of 
Said header blocks, closures covering the outer faces of 
Said header blocks, Said pipes and recesses providing a 
passage for the cooling fluid to flow in a sinuous path in 
the same direction as the sinuous flow of the fluid to be 
cooled, means providing inlet and outlet openings in said 
pipes at the ends of said second-named sinuous path, ahel 
ical baffle interposed between each inner pipe and its 
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associated outer tube and causing the fluid to be cooled 
to flow around the pipe a plurality of times as such fluid 
moves from one end of said tube to the other end of said 
tube. m ' ' ' ' , 

4. A condenser of the type described comprising a 
single bank of aligned tubes, a header block secured at 
each end of Said tubes, said tubes having flat surfaces at 
the ends, the flat 'Surfaces of adjacent tubes at alternate 
ends being in contactual relation with aligned openings 
therethrough providing a passage through the tubes for 
fluid to be cooled to flow in a sinuous path, tubular fix 
tures secured to said tubes at the ends of said sinuous 
path and providing inlet and outlet openings in said 
tubes, concentric pipes within said tubes having their 
ends partially extending into said header blocks and com 
municating with spaced recesses therein opening upon 
the outer face of said header blocks, closures covering 
the outer faces of said header blocks, said pipes and re 
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