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To oll whom it may concern:

Be.it known that I, Raxvorr A. Mrgar-
SEN, -a citizen of the United States, and
resident of Brooklyn, in the county of Kings
and State of New York, have invented cer-
tain new and useful Improvements in Heat-
Exchange Devices, of which the following
is a specification.

This invention relates to apparatus for
heat exchange devices of the type in which
there is provided an inner pipe enveloped
by an outer pipe, and two liquids flow in

opposite directions, one liquid through the

inner pipe and which may be the cooling
or heating liquid, and another liquid flows
through the space between the inner pipe
and the wall of the outer pipe, and which
latter liquid may be the one which is to be
cooled or heated as the case may be.

Heretofore such apparatus has been con-
structed mainly of pipes or tubes screwed
together necessitating many joints, stuffing
boxes and like parts, which present numer-
ous opportunities for leakage and waste,
and which, therefore, are apt to result in
inefficient operation and loss.

The object of this invention is to provide
heat exchange devices constructed and ar-
ranged with a view of eliminating as many
joints as possible, so as to provide a very
simple, inexpensive and highly efficient ap-
paratus for the purposes set forth. Accord-
ingly my invention is embodied in an ap-
paratus constructed and arranged as here-
inafter described and as illustrated in the
accompanying drawing in which—

Figure 1 is a sectional view of a liquid
cooling or heating apparatus embodying my
invention. ,

Figure 2 is a sectional view on line 2—2
of Fig. 1. =

Figure 3 is a view similar to Figure 1 but
illustrating -a- modification.

Figure 4 is a detail sectional view on line
44 of Figure 3. (A

In order to eliminate joints and to con-

" struct the apparatus at a low cost of manu-

facture, I propose to build the apparatus in
units or sections, each of which is cast to
provide a unitary structure so that it may
be easily connected to adjacent units to pro-
vide an apparatus of the desired capacity.
Referring to Figure 1, the reference nu-
meral 5 denotes in general a section or unit
comprising an outer shell 6 having two par-

allel passages 7 and 8 of relatively large di-
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ameters and having an inlet 9 and an out-
let 10 provided with female and male flanges
11 and 12 respectively. .

Cast integral with the said outer shell or
casing 6, there are provided two inner shells

80

13 and 14 having passages 15 and 16 which -

extend clear through the passages 7 and
8 aforesaid. The inner passages are .open
ended us at 17, 17 and threaded or otherwise
constructed for connecting purposes. The

inner and the outer passages do not com-

municate. :

The two outer passages 7 and 8 communi-
cate at one end by means of a transverse
passage 18 in preferable axial alinement
with the inlet and outlet 9 and 19 respec-
tively. In order to direct the flow of the
liquid throughout the length of the outer
passages before it passes from the one to
the other, each of said outer passages is pro-
vided with a shelf, partition or baffle plate
20 and 21, which is cast integral with the
inner and outer shells 6, 13 and 14, which
plates 20 and 21 extend from one end of
the said passages, where said plates join the
casing as at 22, 22 to within a short dis-
tance from the opposite ends of said pas-
sages providing a space 28, 23 around and
on both sides of the inner passages.

In Figure 1 a portion of an adjacent sec-
tion or unmit 5 is shown as being connected
to the inlet 9, said adjacent unit having
an outlet 10 connected by bolts 24 to the
inlet 9 aforesaid. Communication between
the inner passages 15 and 16 is established
at the one end by means of a connection 25

_connected to the passages 15 and 16 by joints

or connections 26, 26 of any approved liquid
and air tight character. Plugs as 27, 27 are
provided for cleaning purposes.

A similar connection 25 is shown ag lead-
ing from the inner passage 15 o the inner

‘passage 16 of the adjacent unit, which is

only partially illustrated.

From the foregoing it will be seen, that
an apparatus has been provided in which
a liquid or gas, as for instance ammonia, is
condensed by entering the apparatus through
the inlet 9 (from the source of supply or
from the adjacent unit) and which liquid or
gas then flows through the passage 7T in
opposite directions around the baffile plates
20, 20, thence downward through the passage
18, thence through the passage 8 in opposite
directions around the baffles 21, 21 and then
out through the outlet 10.
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At the same time, another liquid, as cool-
ing water for instance, is caused to flow
through the inner passage 16 from a source
of supply, not shown, through a connection
28. From passage 16 the second liquid
passes upward through connection 25, thence
through passage 15, thence through another
connection 25 to the adjacent unit and so
on until the liquid has completed its course
through the apparatus. _

It will be understood without further il-

lustration that the outlet 10 in the last sec-

tion of the apparatus will be connected to
suitable apparatus, not shown, for collect-
ing or disposing of the condensed ammonia.

It will also be understood, that the appa-
ratus is not limited in its use to any particu-
lar liquids or to cooling only, but that any
liquid may be caused to flow through the
inner passages and another suitable liquid

- may flow through the outer passages for
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heating or cooling, and vice versa.

It will be noted that there are no joints
in the apparatus itself comprising the outer
casing or shell and the inner passages and
that only two standard castings are required
namely the unit 5 and the unit or connection
25,

uses, nevertheless; it. presents peculiar ad-
vantages in being used as an ammonia con-
denser, in that the only joints through
which the ammonia passes, are the joints be-
tween adjacent sections, which by being cast
as a male and a female joint are readily
made tight, while the connections for the
cooling water present no difficulties, except
f}mse‘ which are present in any water pipe
ine.

Figure 8 illustrates a modification _ in

which the unit comprises an inlet 80, an

outer tubular passage 81 communicating at
82 with another similar passage 33 leading
to an outlet 84. Also cast integrally with

the aforesaid passages are inner passages

comprising an inlet 35, an inner passage 36,
which ecommunicates through a vertical pas-
sage 87 with a second inner passage 38 lead-
ing to an outlet 41. .
Openings at 39, 389 and 40 are provided to
recelve plugs, not shown, for cleaning pur-
poses and it will be understood, that suitable
connections, not shown, will be made to the
inlet and outlet of the several passages in
order to properly connect the apparatus. In

While the apparatus is not limited in its
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this case, the liquid flows in one direction

only in the outer passages 81 and 33. -
‘From the foregoing it will be noted that I
have provided a cooling or heating appara-
tus, in which the unit itself is cast complete
and without joints, so that it may be pro-
duced at relatively low cost of manufacture
and without the troublesome features which
are unavoidable where many joints are re-
quired. The apparatus may be made of any
desired capacity and is easily installed and
connected. It will further be understood
that while I have shown my invention in
its preferred form, nevertheless, T reserve
the right to make such minor changes and
alterations in the design and construction as

come within the principles of the invention .

and the scope of the appended claim.

I clajm :-—

In an apparatus of the character described
a unit having a plurality of parallel outer
Ppassages spaced a -distance apart, a com-
municating transverse passage between the
same at one end thereof, an inlet leading to
one of said outer passages at the one end
thereof, an outlet leading from another of
said outer passages at the one end thereof,
said inlet and said outlet being in alinement
with the said transverse passage, open end-
ed inner passages located axially within
said outer passages, which latter and the
said inner passages are non-communicating,
partition plates for dividing said outer pas-
sages in upper and lower chambers within
the space between the inner and outer pas-
sages, and extending from the one en
said outer passages to within a short dis-
tance of the opposite ends of said outer pas-
sages providing a space at said opposite
ends around and on both sides of the said
inner passages whereby to establish com-
munication between the upper and the lower
chambers within each of the said outer pas-
sages, apertured connecting flanges on the
said inlet and outlet for connecting the said
unit to adjacent similar units, a connection
for connecting thé open ends of adjacent in-
ner passages within the unit and for join-
ing "adjacent inner passages in adjacent
units, means for joining said connections to
the said inner passages as aforesaid, all of
the' said passages and plates being cast in
one piece to form the said unit.
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