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1. Claim. (C. 165-144) 
This invention relates to a heat exchanger and specifi 

cally to a heat exchanger employing discus-shaped cham 
bers having a unique fluid-direction baffle therein. 
One objective of this invention is in the provision of 

a heat exchanger having a plurality of chambers, each 
having a perforated baffle therein, so that the gas or 
liquid being treated will be effectively forced against the 
outside peripheries of the heat-exchanging chambers. 
A further object of this invention is to provide a heat 

exchanger of a unique type which will inexpensively and 
efficiently cool or heat gases while occupying a small 
Space. 

Another objective of this invention is in the provision 
of an adjustable return pipe for returning fluid from the 
chambers when the unit is used as an evaporator. The 
structure of this latter objective also provides a novel ac 
cess arrangement for injecting fluid into the chambers for 
cleaning or eliminating foreign materials which become 
lodged in the cooling chambers. 

Other objects and advantages of this invention will 
be apparent from the following description, wherein 
reference is made to the accompanying drawings illustrat 
ing a preferred embodiment of my invention. 

In the drawings: 
FIG. 1 is a diagrammatic elevational view of one form 

of the invention; 
FIG. 2 is an enlarged sectional view of several of the 

chambers with portions broken away; 
FIG. 3 is a plan view of a baffle plate; 
FIG. 4 is a plan view of FIG. 1; and 
FIG. 5 is an enlarged sectional view of a portion of 

FIG. 1. 
Referring now to FIG. 1, there is shown a heat ex 

change unit designated by the numeral 10. This heat ex 
changer may be used as an evaporator, a cooler, or a 
heater of various liquids and gases, but for purposes of 
describing the structure and the operation of the heat 
exchanger, the specification will be directed primarily 
to the cooling of a liquid. However, the scope of the 
invention is not meant to be limited to such a use. 
The cooling unit 10 is comprised generally of an upper 

reservoir 12, a cooling system 14 and a reception or lower 
reservoir 16. The structure of the cooling unit 14, which 
connects the upper and lower reservoirs, is the primary 
subject matter of this invention. A plurality of tubes 
18 each lead from the upper reservoir 12 to the interior 
of the heat-exchanging chambers 20. The bottom of each 
chamber is, in turn, connected to another chamber 20' 
through tube sections 18'. This arrangement is continued 
until a tier of chambers of the desired number is at 
tained. 

In FIG. 2 the chambers 20 are spaced more closely 
together than in FIG. 1. This is shown this way for il 
lustration only. The spacing between chambers will de 
pend on the particular use and design of each particular 
heat exchanger. 

Each of the cooling chambers 20 is of a discus-shaped 
design being comprised of two oppositely facing concave 
portions 22 and 24. These portions 22 and 24 are joined 
tightly at their peripheral edge 26. The upper and lower 
concave portions each have centrally disposed openings 
28 coextensive with, and to receive tubes 18. This al 
lows the reservoirs 12 and 16, the chamber 20 to be in 
communication with one another. 

Each of the chambers 20 has a baffle plate 30 separat 
ing the chamber into two sub-chambers 21 and 23. The 
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2 
baffle plates 30 are tightly joined to the concave por 
tions 22 and 24 at the peripheral edge 26. Each of the 
plates has a centrally disposed aperture 33 for receiving 
a support rod or tube 35. The baffle plates are spaced 
along the Support rod and affixed thereto. The chambers 
are, in turn, affixed to the plates. This arrangement is 
such that the primary support for each tier or stack 
of separated chambers is the centrally disposed rod 35. 
Rod 35 may have tube 42 slidable therein for purposes 
hereinafter disclosed. 
As best seen in FIG. 3, there are shown a plurality of 

Vanes 36 leading from the central portion of the baffle 
30 and tapering toward the peripheral edge of the cham 
ber. Spaced about the plate and near those portions of 
the vanes merging into the baffle plate, are orifices 32. 
Spaced intermediate orifices 32 are auxiliary orifices 34. 
These orifices allow communication between the upper 
and lower compartments 21 and 23. 
The operation of the structure can best be understood 

by referring to FIG. 2. The liquid or gases to be cooled 
will feed by gravity from upper tank 12 through con 
necting tube 18 into the upper compartment 21 of cham 
ber 20. The liquid will strike vanes 36 and be forced 
outwardly in a spiral fashion toward the periphery of 
the chamber and then into the lower compartment 23 
through orifices 32 and 34. The liquid will then swirl 
about the lower surface of 24, into the next lower cham 
ber 20' through the next connecting pipe 18'. This op 
eration continues through each of the succeeding cham 
bers until the cool liquid is fed into lower tank 16, from 
which the liquid or gases can be evacuated for further 
use. The placement of the orifices with respect to the 
Vanes will set up a swirling action in the fluid as it travels 
from chamber to chamber. The design of the vanes will 
determine the amount of swirl imparted to the fluid and 
?the size and number of the orifices will determine the 
speed at which the fluid will travel from compartment to 
compartment. 

Referring again to FIG. 2, the support tube or rod 35 
may be provided with a plurality of orifices 40 placed 
adjacent the upper and lower compartments of each 
chamber. Slidable within tube 35 is the tube 42 having 
orifices 43 adapted to match with the orifices in tube 35. 
The orifices in the slidable tube may be manually or auto 
matically controlled so that they may normally be, or 
not be, in communication with the openings in tube 42. 
The means to slidably move tube 42 within rod 35 may 
be of any conventional design. When the openings are 
aligned, a cleaning spray can be ejected into every com 
partment for cleaning the chambers. The orifices may 
also be used as a centrally disposed fluid return and evap 
oration outlet when the heat exchanger is being used as 
an evaporator. 
The size of the openings to the chambers in controlled 

by how perfectly the sets of orifices are allowed to match 
between the two tubes. The inner tube, when used as a 
return pipe, would then transmit the fluid to any point 
desired. 

FIGS. 1 and 4 show that the complete cooling unit 
consists of a battery of tiers or stacks of chambers con 
necting the upper and lower reservoirs. The discus 
shaped chambers allow efficient nesting between adjacent 
tiers. 

Alternate tiers may be used to heat and cool fluids 
respectively. For instance, every other tier could be 
used to cool fluids received from reservoir 12, and the 
remaining tiers could be used to heat fluids from another 
Source. The interlacing of the chambers would then 
aid in the performance of each function. 

Auxiliary booster-type units 50 may be interlaced be 
tween the chambers to aid them in their heating or cool 
ing functions. For instance, the units may be hot air 
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ducts if the unit is used as a cooler, or it could be a cold 
water duct if the unit is used as an evaporator. 
The frame which houses the heat-exchanging mecha 

mism is designated by the numeral 52 in FIG. 4. Note how 
the framing is slightly sloped from front to rear, so that 
the unit may be firmly implaced in existing radiator 
cavities. 
When the unit is used as an evaporator, the rod 35 is 

increased in diameter so that it will slidably engage the 
tube sections 8, 18', etc. The rod 42 is likewise in 
creased to remain in slidable relationship with rod 35. 
Gases converted to liquid in the chambers will then go 
through matched orifices 40 and 43 to the interior of rod 
42 to their points of use. 
The orifices 40 and 42 can, of course, be spaced hori 

zontally from each other around their respective Tods, 
rather than vertically. They may then be matched by ro 
tating rod 42, rather than sliding it vertically. The par 
ticular means by which tube 42 is slidably received in 
rod 35 is not within the scope of this invention. The tube 
may be threadedly received in rod 35 or have a beveled 
gear of conventional design at one end so that it is ro 
tated in response to a control mechanism. 
The structure may be used for a variety of purposes. 

For example, if a breakdown of a fluid is desired, the 
fluid is placed under a first pressure and permitted to 
travel throughout a tier. A second material, in tube 42 
at a much higher pressure, is ejected at high speeds through 
the matched orifices 40 and 43 into compartments 21 and 
23. This material will, in effect, be sprayed against the 
flow of travel of the first fluid for efficient breakdown. As 
an aid in spraying the second material against the flow 
of the first fluid, nozzles 54 may extend outwardly from 
orifices 43, as shown in FiG. 5. 

In a general manner, while I have, in the above de 
scription, disclosed what. I deem to be practical and effi 
cient embodiments of my invention, it should be well 
understood that I do not wish to be limited thereto, as 
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there might be changes made in the arrangement, dis 
position and form of the parts without departing from 
the principle of the present invention as comprehended 
within the scope of the accompanying claim. 

I claim: 
In a heat exchange apparatus, the combination in 
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A. 
cluding, a plurality of generally discus-shaped hollow con 
tainers arranged in vertically superimposed concentric 
alignment, each of said containers being provided with 
concentric openings in their upper and lower walls, con 
duit means extending between adjacent containers in fluid 
tight connection with said openings to establish communi 
cation between the interiors of said containers, hollow 
rod means extending concentrically through said open 
ings and the interiors of said plurality of containers, said 
rod means being of substantially less diameter than said 
openings and including a pair of concentric tubes, one 
of said tubes being slidable with respect to the other 
tube, the outermost of said pair of tubes having open 
ings in communication with the interior of each con 
tainer, the inner tube of said pair of tubes in one posi 
tion having openings in registry with the openings in said 
one tube, and in another position being out of registry 
to close the openings, a fixed horizontal baffle plate in 
each of said containers, said plates extending radially be 
tween said hollow rod means and the peripheries of each 
container and being in fluid-tight engagement with and 
Supported by said hollow rod means and said peripheries 
to divide each container into upper and lower compart 
ments, and a plurality of curvilinear vanes disposed on 
the upper side of each baffle plate in close proximity with 
and extending radially outwardly from said hollow rod 
means and the center of said baffle plate, whereby fluid 
flowing from one container through said conduit means 
and about said hollow rod means into another container 
will strike said vanes on said baffle plates at points near 
said hollow rod means and be forced outwardly in a 
spiral fashion toward the periphery of the container, said 
baffle plates having openings provided therein adjacent 
the outer extremities of said Vanes. 
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