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1 Claim. (C. 222-146) 

This invention relates to a heat exchange device, and, 
more particularly to an improvement in a heat exchange 
device especially adapted for use on a dispenser of flowable 
substance whereby the temperature of the substance may 
be changed, as the substance is being dispensed from that 
temperature at which the substance is contained during 
storage to either a higher or lower temperature which is 
more suitable to the end use of the Substance. 
The development of aerosol-type containers and dis 

pensers has made it possible to bring to the consumer 
a considerable variety of both new and old products in new 
forms having greater utility and convenience. However, the 
contained substance is dispensed at substantially the same 
temperature as that at which the container has been stored 
even though the substance should be or may more desir 
ably be used or applied at a substantially different temper 
ature. This disparity cannot be eliminated in most cases 
simply by storing the container at the most desirable tem 
perature-especially not a temperature substantially above 
ordinary room temperature-because of the unsafe effect 
on the pressure of the aerosol propellant. 
United States patent application, Serial No. 393,566, 

“Heat Exchanger and Method,” by Charles R. Weidman, 
Jan Dawidowicz, and Edward A. Bedall, filed Sept. 1, 
1964, now Patent No. 3,292,823, discloses a heat exchange 
device especially adapted for use with an aerosol-type con 
tainer holding a flowable substance. The heat exchange 
device described in that application comprises a body of 
material having Substantial thermal capacity and good heat 
transfer properties, the body being provided with a tortu 
ous conduit therethrough from an inlet connected to a dis 
charge valve of a dispensing container of flowable sub 
stance to an outlet for delivering the substance to a 
utilization site. The external surfaces of the body are ex 
posed. The temperature of a quantity of the substance may 
be altered during its delivery from the container to a 
utilization site by flowing over the exposed surfaces of the 
body a heatable fluid at a temperature different from that 
of the body and then opening the discharge valve of the 
container to discharge substance into and through the con 
tiuit. - - - - - - 

The present invention provides an improvement in such 
a heat exchange device whereby the efficiency of the heat 
transfer process is materially increased. The heat exchange 
device of this invention comprises a cup-shaped member 
defining a cavity therein and being formed of a material 
having good heat transfer properties; a closuremember for 
said cavity; and a channel member of material having 
good heat transfer properties in the cavity and in good 
thermal contact with the cup-shaped member, the channel 
member together with the cup-shaped member and closure 
member forming an elongated conduit. The channel mem 
ber has at least one projection therefrom of material hav 
ing good heat transfer properties, the projection completely 
traversing, or bridging the conduit. Inlet means are 
provided for introducing a flowable substance into the 
conduit and outlet means are provided to discharge the 
flowable substance from the conduit. 

In one embodiment of the heat exchange device the 
channel member comprises a metal strip formed into a 
spiral and having a plurality of metal projections there 
from, the projections traversing the spiral conduit 
formed by the channel member, cup-shaped member and closure member. 
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2 
These and further objects and advantages of the present 

invention will be more readily understood when the fol 
lowing description is read in connection with the accom panying drawing in which: 

FIG. 1 is an elevation view of an aerosol-type container 
equipped with a preferred embodiment of the heat ex 
changer of this invention; 

FIG. 2 is a sectional view of the heat exchanger along 
line 2-2 of FIG. 1; 

FIG. 3 is a sectional view of the heat exchanger along 
line 3-3 of FIG. 2; and 

FIG. 4 is a partial elevation of the channel member of 
the heat exchanger expanded on to a plane surface. 
The heat, exchange device of the present invention is 

typically used in combination with an aerosol-type con 
tainer 10 as shown in FIG.1. The heat exchange device 11 
is shown attached to the discharge valve 12 of the con 
tainer and so coupled to the valve 12 that substance from 
the container may be discharged into the interior of device 
11 and thence through an outlet 13. Surrounding the heat 
exchange device 11 is a cylindrical shroud 14 having at 
least one aperture therein through which a heatable fluid 
such as hot water may be introduced. The shroud 14 may be made of metal or plastic. 

In operation, a fluid such as hot water is flowed through 
an aperture in the shroud 14 and over the surface of the 
heat exchange device 11, causing the device to absorb heat. 
The shroud serves to confine the water in intimate contact 
With the surface of the heat exchange device 11. The dis 
charge valve 12 of the aerosol-type container 10 is then 
actuated to discharge the substance held by the container 
into the heat eXchange device 11 where the heat absorbed 
by the device 11 is transferred to the substance so that 
When the substance emerges from the outlet 13 its temper 
ature has been increased. An example of the application 
of this device is its use to raise the temperature of aerosol 
shaving foam with hot water from a bathroom faucet. 
The device is not limited, however, to raising the temper 
ature of substances; it may also be used to cool substances 
by flowing cold water, for example, over the surface of the heat exchange device 11. 
The construction of the heat exchange device 11 and 

the improvement thereto of the present invention may be 
Seen in FIGS. 2, 3 and 4. A preferred embodiment of the 
device comprises a cup-shaped member 15, a channel 
member 16, and a closure member 17. The cup-shaped 
member 15 has a bottom wall and cylindrical side walls 
and may be fabricated of aluminum or similar material 
having Substantial heat transfer properties. The bottom 
wall of the cup-sahped member is formed at its center 
into a receptacle portion 18 having an aperture 19 therein 
So as to receive the discharge valve 12 of an aerosol-type 
or other container. The receptacle portion 18 is so formed 
that a Snug fit is made with the discharge valve 12, and 
Substance may be discharged through valve 12, and aper 
ture 19 into the interior of the cavity defined by the cup- - shaped member. 
The side walls of the cup-shaped member 15 are 

formed at one point into a spout, so as to define in con 
junction with the closure member 17 the outlet 13. The 
closure member 17 is a flat sheet of aluminum or other 
material which may be crimped on to the cup-shaped 
member 15 to form a top wall enclosing the cavity within the cup-shaped member 15. 
The channel member 16 is a strip of aluminum or 

other material having good heat transfer properties which 
is formed into a spiral of such a configuration that one 
end of the channel member 16 abuts against the recep 
tacle portion 18 formed in the bottom wall of the cup 
shaped member 15, and the other end abuts against the 
side wall of the cup-shaped member 15. With such a 
configuration the spiral channel member 16 forms with 
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the cup-shaped member an elongated spiral conduit lead 
ing from the central receptacle portion 18 and aperture 
19 to the outlet 13. The height of the spiral strip channel 
member is equal to the height of the side walls of the cup 
shaped member 15 so that when the channel member 16 
is properly positioned within the cup-shaped member 15 
and the closure member 17 is affixed thereto, any sub 
stance discharged through aperture 19 into the interior 
of the device is confined to travel through the tortuous 
spiral conduit to the outlet 13. 
When a heatable fluid is flowed over the exposed outer 

surfaces of the cup-shaped member 15 and closure mem 
ber 17 heat is transferred to or from the spiral channel 
member 16 which is in thermal and physical contact with 
the other members. As a substance is discharged into the 
device it comes into intimate contact with the channel 
member 16, which together with the other members forms 
the tortuous elongated conduit. Heat is transferred to or 
from the substance by the channel member 16, and by 
the time the substance has traveled the length of the 
spiral conduit to the spout 13 its temperature has been 
altered to the desired degree. 
The channel member of the present invention has in 

addition a plurality of projections 20 therefrom along 
its length. These projections may be formed by stamping 
or embossing the metal strip of the channel member be 
fore it is formed into a spiral. The projections 20 extend 
from the surface of the spiral channel member into the 
spiral conduit and traverse the conduit to contact the 
wall of the conduit opposite the projections. FIG. 2, 3, 
and 4 show the projections 20 to be generally cylindrical, 
running along the middle of the channel member strip. 
Not all of the projections 20 along the channel member 
will traverse the spiral conduit; those located near either 
end 21 or 22 of the spiral strip will not extend a sufficient 
distance to connect opposite sides of the conduit. How 
ever, in the media portion of the channel member a plu 
rality of the projections will traverse the conduit, bring 
ing opposite sides of the conduit into thermal and physical 
contact at a plurality of points along the course of the 
conduit. 
As has been explained, when the external surfaces of 

the heat exchange device are brought into contact with a 
heatable fluid heat is transferred to or from the channel 
member 16. The projections 20 of the present invention 
materially expedite this process by forming links or ther 
mal "short circuits' through which heat may flow be 
tween the outer and central regions of the channel mem 
ber. Thus, as hot water is flowed over the device the heat 
from the water is passed from the cup-shaped member 15 
to the portions of the channel member 16 in contact with 
the cup-shaped member. Thereafter, instead of being con 
ducted solely along the length of the spiral strip to the 
central regions of the device, the heat can jump directly 
to the central region via the thermal paths created by the 
projections 20. In this manner the central portions of the 
device are heated much more quickly, uniformly and 
efficiently. 
The projections 20 also serve as spacers to insure that 

the spiral conduit is maintained at a minimum width and 
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4. 
is not totally constricted at any point along its course. 
Moreover, the projections, while not themselves totally 
constricting the spiral conduit, act as obstacles to the flow 
of Substance through the conduit and increase the turbu 
lence of this flow. As the turbulence of flow is increased 
the substance is brought into more effective and intimate 
contact with the walls of the conduit and the entire heat 
exchange process is facilitated and made more efficient. 

While the projections of the preferred embodiment are 
shown to be cylindrical and closely spaced along the 
length of the spiral channel member it will be understood 
that the present invention is not limited to the use of any 
particular number of projections of any particular shape. 
The projections of the embodiment extend from only one 
side of the spiral channel member strip but it would be 
equally possible for the projections to extend from both 
sides of the channel member. The number of projec 
tions need not be great; indeed, a single projection in the 
form of a ridge extending from the channel member along 
a Substantial portion of its length could provide the ther 
mal "short circuit' path already described. Such projec 
tion or projections may be integral with the channel 
member, as when formed by stamping or embossing, or 
they may be formed separately from the channel member 
and affixed thereto by soldering, riveting or other bonding 
method which ensures good thermal contact between the 
projections and channel member. 

It will be understood that various changes in the de 
tails, materials, steps and arrangement of parts which 
have been herein described and illustrated in order to 
explain the nature of the invention may be made by those 
skilled in the art within the principle and scope of the 
invention as expressed in the appended claim. 
What is claimed is: 
In a heat exchanger for changing the temperature of a 

substance dispensed from a pressurized container, the 
heat exchanger having a channel member positioned and 
convoluted within an enclosure member to form together 
with said enclosure member a spiral conduit, and the en 
closure member having external walls in good thermal 
contact with an outer portion of said channel member, 
the improvement which comprises the channel member 
having a plurality of projections therefrom of material 
having good heat transfer properties, said projections 
completely traversing the conduit and contacting an ad 
jacent convolution of said channel member. 
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UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
Patent No. 3,347,422 October 17, 1967 

Bruce R. Mead et a 1. 

It is hereby certified that error appears in the above numbered pat 
ent requiring correction and that the said Letters Patent should read as 
corrected below. 

Column il, line S 63 and 70 and column 4, line 46, for 
trayer Sing', each occurrence, read -- transversing -- ; column 

2 line 50 for "cup-sahped" read -- cup-shaped --; column 3, 
lines 29, 34 and 38, for "traverse', each occurrence, read 
- - trans Werse -- . 

Signed and sealed this 11th day of February 1969. 
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Edward M. Fletcher, Jr. EDWARD J. BRENNER 
Attesting Officer Commissioner of Patents 


