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3 Claims.

This invention relates to a heat exchange de-
vice.. For purpose of convenience it will be de-~
scribed as functioning as a water heater though
it will be apparent, as this description proceeds,

5 _that the device is not limited to that particular
use, but that it is of marked utility in many re-
lations where the temperature of flowing liquids
or gases is to be changed or modified.

In the accompanying drawing

Figure 1 is a face view of one of the halves,
hereinafter described, a pair of said halves be-
ing preferably, though not necessarily, employed
in the construction of the complete device.

Figure 2 is a view in transverse section of the
device of the invention upon line 2—2 of Fig. 1.

Figure 3 is a sectional view illustrating one
method of applying heat to the exterior of the
device, and Fig. 4 is a fragmentary sectional view
on line 4—4 of Fig. 1. :

20 Like numerals designate corresponding parts
in'all the figures of the drawing.

The device of the present invention is rela-
tively simple and quite inexpensive. It com-
prises only two main parts of identical construc-
tion except for the location of the spaces 16 and
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18 and the port 19 with & separate gasket be-

tween them. Each ‘of these sections consists of
a disc-like member 5, a peripheral rim 6 having
a plurality of bolt holes 7 formed therethrough,
-a--central ‘boss or hub 8 likewise having bolt
holes 9 therethrough anda plurality of spaced
concentric ‘walls or ribs 10, 11, 12 and 13.
A radial bridge wall 14 extends from the-hub
8 to the peripheral rim'6, and the wall 10 leads
35 from one side of this bridge entirely around the
hub 8 but terminates in slightly spaced relation
to one side of the bridge, as indicated at 15.
The next wall ‘11 is connected to that same side
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of the bridge extending also entirely around the
structure but terminating in slightly spaced rela—

4
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tion to the opposite side of the bridge, as indi-
cated at 16. The next outermost wall 12°is con-
nected to the last named side of the bridge and
extends all the way around the structure and
45 terminates in slightly spaced relation to the
opposite side of the bridge, as indicated at 17.
The outermost wall 13 leads from the last named
side of the bridge all the way around the struc-
ture terminating in slightly spaced relation to
50 the opposite side of the bridge, as indicated
at 18. T :
Thus, 'it will be seen that there is provided a
“ pigs in’-clover ” ‘arrangement by which  fluid
flowing through. the passages between the said

55 :walls is caused to follow a very ¢longated and

(CL 257—256)

tortuous path. A port 19 leads from a central
port 20 of the hub 8 to the first passage, namely,
that which lies between wall 10 and the pe-
riphery of the hub 8, and for purpose of con-
venience it will be assumed that Figure .1 illus-
trates the lowermost half of the device or that
half-in which the water or other fluid enters
through port 20 from a central supply pipe; the
hub being extended beyond the disc 5 and
threaded ‘for the  reception of such supply 65
pipe 21. - '
When the two halves, constructed as deseribed,-
are secured together face to face by bolts 22 and
with a gasket 23 disposed between them to sepa-
rate the passages of the upper half from the
passages of the lower half, a device is produced
which funections as follows: Assuming that the
device.is to be used as a water heater and that
it is disposed, as indicated in Fig. 3, in a casing
or housing 24 containing a gas burner 25 or
any other suitable source of heat, water will
enter through pipe 21 and pass through port 19,
passage 10a, port 15, passage 1la, port 16, pas-
sage 12a, port 17, passage 13a, port 18, passage
13b to & point adjacent the solid bridge wall 14
where it finds an outlet through a port 26 of the
gasket into the outermost passage of the upper
section. The water then travels from the pe-
riphery of the structure inwardly toward the hub
through the ‘“pigs in clover” arrangement of
parts, hereinhbefore deseribed, passing finally
through port' 19a corresponding to port 19 of
the lower section into the bore 20a of the hub of
the upper secticn and finally out of outlet pipe
21a. The gasket may be made of any'suitable 90
metal; such as copper, or, it may be made of the"
commonly employed rubber and canvass compo-
sition such as is commonly employed in. steam
diaphragms of - various'sorts, according to the-
nature of the service to which the device ‘is to
be put. ) ’ :
While we have illustrated the inlet and outlet
pipes as extending axially from the structure,
and while this arrangement is a highly desirable
one in- that it makes it-possible to utilize the
service pipes as supporting elements for the
heater and also facilitates arranging a” group
of these heat exchange devices, in series, where
desired, it is o be understood that we may lead
these service pipes to the sides of the central
hubs, if desired; it being clear that this would
only necessitate the casting of suitable ports
along the sides of the discs 5 and leading from
the hubs radially outward. = - ‘ v
No attempt has been made to illustrate all of
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the many ways in which the basic principles of
this structure may be utilized because they are
so numerous that it would not be practicable to
illustrate all of them. Therefore, we wish it
to be understood that the present invention
contemplates the use of the airangement shown
in any relation -where it may be used to advan-
tage. However, some of the uses to which. the

_ device may be put are as follows:
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" vantage.

The device may be utilized as a water heater
by passing the water from the inlet to the outlet
pipe and by applying heat either from a gas
burner, electric coils, contacting heat gases, or
otherwise, to the exterior of the sections of the
heater. This heating effect can be increased by
enclosing the device in a casing 24 tc cause the
heat from the hesting unit, such as the element
25, to travel first outwardly and then inwardly
with respect to the sections. The heater, that is,
the sections or coils described, may e disposed
directly in the firebox of a furnace or may be
immersed in a body of hot liguids or disposed in
the path of hot gases from any source, or these
coils may he disposed in a hody of a refrigerat-
ing medium such as ice, or the like, where it is
desired to use the device for cooling purposes.

This device is admirably adapted to serve as
an instantaneous hot water heater by connecting
the outlet pipe directly to a faucet to be served
so. that the water would flow directly to the
faucet from the heater. The apparatus is also
adapted for use as a distilling coil by placing
the coil in a cooling medium and passing vapors
to be condensed through the coil. The device of
the present invention is also adapted for use as
a radiator for heating purposes by passing steam
or hot water through the device. = It can also be
used as a mufiler for internal combustion engines,
or as a heater for automobiles by passing ex-

.haust gases therethrough, and, indeed, could be

used as a combined heater and mufiler to ad-
The device can further he used as a
steam condenser or as a mixer for liquids or
as a preheater for boiler water by placing the
coil in a container filled with water and per-
mitting exhaust or live steam to -circulate
through the coil of the present invention and
pumping the water for the boiler out of the con-
tainer, or #the boiler water could be passed

through the coil, the exterior of the coil being

subjected to the heat from live or exhaust steam.

The principles involved could be. utilized in
automobile radiators and both in this relation
and in the other relations shown the device- of

-the present invention possesses one feature of

very great utility, namely, it is capable of being
very readily cleaned of mud, scale and other ac-
cumulations. It is apparent that by merely re-
moving the bolts 22 and separating the two
halves, the fluid channels or passage ways are
completely exposed and made so very accessible
that all of the mud and scale may be readily
scraped therefrom. This is of importance in
many relations and particularly in automocbile

-radiators or in coils used for cooling drinkipg

water.

‘While ‘we have descmbnd the devme as com-
prising both the upper and lower sections, and
while it has its greatest utility and efliciency
when so constructed, it is to be understood that
one of the halves may be used without the
other, if desired; the-water in that case being
taken off'at the port 26 instead of being conduct-
ed at that point into another half section.

The tortuous path provided by these coils re-

‘sages of the lower séction.
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sults in reducing the velocity of flow of water or
other liquid passing through them, and where
the burner is placed under the coil and in the
center, as illustrated in Fig. 3, the heat is de-
creased and the circulation made slower as the
water reaches the outer edge of the structure.
Therefore, the volume of water to be heated per
minute is decreased at the point where the, heat
decreases. The water then passes, as before
stated, inwardly through the top section and
circulates to the center with heat surrounding
the outside of the seetion and with heat supplied
by the water flowing under the gasket in the
lower coil because the water passages of the
upper section are directly over the water pas-
This arrangement
gives a greater number of square inches of heat-
ing surface and a more equalized heating unit
than any structure with which we are familiar
and consequently it consumes less fuel and pro-
duces better resuits than ordinary water heaters.
This device takes up less.space than the aver-
age coil and the principle involved can be uti-
lized for radiators in homes or other buildings
by forcing steam or hot water through the water
pipes.

Tt is within the purview of our invention to
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place fins or rings on the exterior of the sec-.

tions, if desired, to facilitate heat exchange, and
to ingdicate that this is so, we have shown fins
or rings X upon each of the sections.. The water
supply or the temperature of water delivered
can be regulated by increasing or decreasing, the
size- of the water passages or by increasing or
decreasing the size of the port 26 in the gasket
or by increasing or decreasing the number of
water. passages. Instead of applying the sep-
arate ribs or rings X, the device may be cor-
rugated upon the outside. This device may also
be used as a pressure reducer under some cir-
cumstances; it being apparent that the tortuous
path will necessarily result in cutting down the
flow of fluids therethrough. Heat exchange be-
tween liquids or fluids could also be effected by
the use of a device of this sort by employing a
gasket between the two sections having no port
through it.. Thus, if water were contained with-
in the upper half and steam were admitted to
the lower half heat would be imparted to the
water through the gasket, a film of water lying
in contact with the gasket and directly over
cotresponding water courses containing steam.

It will be understood that we do not intend
to limit this device to any particular use, but
wish it to be understood that the invention in-
cludes within its purview whatever changes fair-
ly come within either the terms or the spirit of
the appended claims.

Having described our invention, what we clalm
is:

1. A device of the character. described com-~
prising two substantially identical halves one of
which is superimposed upon the other and a gas-
ket therebetween, each of said halves comprising
a disc carrying a plurality of substantially con-
centric division walls forming water courses he-
tween them, said water courses being closed at
their faces which are disposed toward said gas-
ket only by the presence of said gasket so that

when the sections are separated and the gasket

is removed said water courses are completely
exposed for cleaning, each of said sections com-
prising a central hub and a substantially radial-
bridge wall, an inlet pipe leading to one of said
hubs, and an outlet pipe leading from the other
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of said hubs and having a port leading through
each of said hubs from its respective supply or
discharge pipe to the innermost water course of
that particular section, said water course com-
municating with the succeeding outermost water
course alternating upon opposite sides of said
bridge wall whereby a “pigs in clover” structure
is produced to cause a back and forth flow of
fluid through said water course from the inner-
most water course of one section to the outer-
most water course thereof and thence through
said gasgket to the outermost water course of the
other section. and alternating back and forth
through the latter section to the central hub and
the discharge pipe of the last named section.
2. A device of the character described compris-
ing axially aligned inlet and outlet pipes and a
heat exchange device supported between them
comprising upper and lower sections, means for
separating said sections, tortuous passages in the
lower section through which water is led from
the center of said section outwardly toward the
periphery thereof, tortuous passages in the up-
per section by which water is led from the
periphery thereof inward toward the center and
-& - communicating port between the outermost

3

water courses of the two sections, respectively.

3. A device of the character described com-
prising two substantially identical sections hav-
ing central hubs for the reception of inlet and
outlet pipes, respectively, each of said sections
carrying a plurality of arcuate walls and a sub-
stantially radially disposed bridge wall, said arc-
uate walls forming water passages between them
and said passages being open at the inner face
of said sections and there being & gasket dis-
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posed. between said sections whereby when said .

sections are separated and when the gasket is re-
moved said watber courses are completely ex-
posed for cleaning, said arcuate walls being al-

‘ternately attached to or interrupted adjacent to

the bridge wall and upon opposite sides thereof
to thereby provide for an alternate back and
forth flow through said water courses from the
supply pive outwardly through one of said sec-
tions toward the periphery of said section and
from the periphery of the other section inwardly
toward the center of the section and thence to
the discharge pipe stibstantially as described.

JOEN EDWARD ELLSWORTH.
JOSEPH H. ELLSWORTH.
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