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- This invention relates to devices for transfer-

Ing heat from one fluid to another. It has for
1ts primary object the provision of means by

which the fluid to be treated may flow in thin
- Hiat streams between thin, smooth, sheet metal
plates of stainless steel or other non-corrodible
material, the plates being supported in g manner
to prevent either too close apvroach or too great
separation. A further object of the invention is

“of two of the intermediate: units; and Fig. 5 is g
fragmentary end elevation of the structure of
Fig. 1 on a smaller scale. = . -

It will be understood that the details of con-

having a large surface for contact
- Howing through the-channels.

and the mode of arrangement of the parts are

intended to be for purposes of ilustration -and
not as limiting the scope of the inventio . -

In Fig. 1, an inner end unit { has mounted
thereon an upper end unit 2. On each side of
each-of these units, are secured the ends of .chan-
nel members 3, which, at. their other ends, are
secured to and supported by end frames 4 and 5§
The intermediate units 6 and the outer end units

te provide means by which a plurality of units 19 T have supporiing rollers 8 journalled on studs
-may be drawn apart for ready and efficient ‘upen opposite sides of the units, these rollers ex-
cleansing and may be forced and held together tending into channels in the members 3 which
In-operative relation, while being supported and - serve as tracks or runways for the rollers. A
‘guided in their movement toward proper assem- ‘rod 8 for each of the outer end members 1 has
bly. Anocther important object of the Invention 15 its front end swivelled centrally of the member
- Is to provide efficient gaskets to retain the fluids, as by a detachable plate 18, and at its reay end,
the meunting of the gaskets being such that the Is screw-threaded at (! to engage a threaded
spaces between the metal plates will not be de- socket 12 in an end frame 4 or 5, the length of
pendent solely upon the thickness of the gaskets. the threaded portion of the rod being such that
A sull further object of the invention is to pro- o9 1t may engage within the socket before any great
vide a large surface of contact between the heat- -armount of pressure is required to bring the units
Ing or cooling liquid and the metal by which the € and 7 together and against the end units { or
heat is conducted toward or from the liquid under 2, in the closed position shown in the lower por-
treatment. | - | tion of Fig. 1. o | -
- The device is espacially adapted for pasteuriz- <3 .. The unthreaded front portion of the rod 9 be-
Ing milk or beer without danger of overheating = ing smaller in diameter than the threaded por-
while insuring uniformity of action throughout tion wil] slide freely through the socket 12 after
‘the liquid and it is also highly efficient in the  the threaded portion has been unscrewed out of
subsequent cooling or chilling of the liquid. @ the socket. Each of the intermediate units § is
. My previous Patent No. 2,165,094, July 4, 1939, 30 connected by a jointed or flexible connection 13
discloses sheet metal units of lighter construc. - to the adjacent units on each side and as the rod
tion arranged for pasteurization, cooling, and 8 is pulled backward, the units 6 and 7 will sepa-
~chilling in successive operations with automatic = rate from each other successively, the pull ex-
‘means for maintaining desired temperatures, and = . erted on each unit being transmitted through
1t will be understood that the Ppresent device, o3 the connections 13 to the next.units in order until
~while of heavier construction and intended for  all are pulled apart. In ‘the upper portion .of
“a greater capacity, may be used in the same man-  Fig. 1, the units are shown as separated by suffi-
‘ner and with the same controls as suggested in ~ clent distances to -allow easy cleaning of ‘both
‘the patent. S | . R surfaces of the units, If a greater Space is de-.
- In the drawings, Figure 1 is a side elevation 40 Sired, the connections 13 may be detached from
showing a preferred embodiment of the inven-  the studs 4 by which they are attached to the
tlon, the units of the upper group being sepa- units to permit any or all of the units to be slid
rated, as for cleaning, and the units of the lower in either direction along their supporting run-
group being assembled in closed position ready = Ways 3 until they are as far apart as may be
for use; Fig, 2 is g front elevation of one of the 45 deemed necessary. = - - | o
intermediate units, having a portion of the sheet 'The present units comprise a body portion.
metal surface broken away; Fig. 3 is a cross sec- which will preferably be cast from aluminum or
~ilen taken on the line III—ITI of Fig. 2; Fig. 4 other metal or alloy having a high thermal con-
is 8 fragmentary sectional view through the cen- ductivity, this body portion being formed with
ter of the upper end portions of an end unit and 50 a plurality of longitudinal bassages or channels

with g liquid
In Figs. 2, 3, and

4, the cast metal body is shown as -having top and

bottom ‘end portions 15 ‘connected by side bars

~struction, the proportions, the number of *un.its, 55 I-B,-wthe_‘__;e_entral portion of 'the'!body'h&vingﬁa._.?m_ _'




rality of intermediate web members 171 spaced to
provide channels 18, which communicate with
the channels 18 formed within the end portions
{5. Near each end of the body portions 15 are
passages 20 communicating with the channels 19
and surrounding these passages 20 are annular
recesses formed within one outer surface of each
end portion for the reception of gaskets 21. At
o little distance inward from the side edges of
the same surface of the body of each unit are
longitudinal recesses 22 formed in the side bars
(6, these recesses being connected, preferably by

It

10

recesses 23 which cross the surface of the body .

between the annular gaskets 21 in the two end

portions 15. A continuous gasket 24 set within

the recesses 22 and 23 thus surrounds the entire
central portion of the body. | |

The surface of the body, including the outer

edges of the webs 11, within the gasket 24, will
be machined smooth for the reception of a sheet
metal plate 25 which will be brazed, soldered, Or
welded upon the smooth surface of the body.
‘This plate 25 will be of some suitable corrosion-
resistant material such as Monel metal or stain-
less steel, and its edges will lie in contach with
the gasket 24. In the intermediate units, only one
surface will have the gasket 24, the other surface
being smooth over its entire extent to recelve &
plate 26 which may cover the entire surface but
which will at least extend outward far enough
to be engaged by the gaskets 21 and 24. In these
intermediate units, the plates 25 and 26 are con-
nected near each end of the units by tubes 21

secured to the plates by liquid-tight joints. The :

fixed end units | and 2 are provided with ports
28 communicating with the channels 19 in the top
and bottom end portions |5, these ports being

preferably threaded to receive the ends of pipes
29 and 38 through which hot or cold liquids may

enter and leave the channels within the cast met-
a1 body portions of the units. The inner end units
| and 2 near the top and bottom of the spaces

within the gaskets 24, will be provided with out-

~ wardly extending tubes 31 secured to the plates
25 and having their outer ends within rubber
tubes 32 in threaded fittings 33 which have
threaded caps 34 bearing Uponn olands 35 which

act to compress the tubes 32 upon the adjacent
ends of tubes 31 and tubes 36 which serve as in- |

‘let and outlet ports for liquids which are to be
“heated or cooled by the liquids which flow through
the channels within the bodies of the units.

It will be seen that as the units are brought
closely together, the gaskets 21 and 24 of each of
the units I, 2, and 6 will come into contact with
a sheet metal surface of a plate 26 of an adja-
cent unit. The movable outer end units T will
have g surface plate 26 to engage the gaskets on

the adjacent unit 6, and it will have inlet and

and channels 18 and {9 with-
plate 26 will

“outlet passages 20
in the cast body portion, but the
have no tubes 27 therein. | |
" When the units have been forced closely to-
sether by the action of the screw 1, the gaskets
2| will be compressed to form liquid-tight seals
around the ports 20 and the gaskets 24 will be
similarly compressed 1o form tight seals around
the edeges of the plates 25, the gaskets slightly
overlapping the edges, thus forming broad but
thin passages between the plates 25 and 26. The
thickness of these passages may-be definitely lim-
ited by the use of rivets 38 which. pass through
web members IT and serve not only as securing
means to assist in holding the plates upon the
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webs but the heads of the rivets also provide a
plurality of knobs over the surface of the plate
to prevent too close approach of one plate to an-
other. As shown in Fig. 2, these rivet heads may
be arranged in spaced rows, the rows being at
such distances from the ends that when the units
are alternately reversed in assembling, the heads
of the rivets of one row will engage the adia-
cent plate midway between the rows of heads on
that plate. It will be seen that the plates will-
be rigidly held from buckling, so that differences
of pressure of the liquids on either side of the

a curved recess at each corner, with transverse -~ plates cannot cause an increase or decrease in the

space between them. -
-~ The liguid to be treated flows between smooth,
non-corrosive surfaces in a thin, broad sheet so
that no part of the liquid stream can be far from

o surface, and the transfer of heat between the

two liquids will be limited only by the rate of
conductivity of the metals used and by the tem-

. peratures of the two liquids. -

While only two groups of plates have heen il-
lustrated, it will be evident that as many groups
will be used in any instance as are needed for the

' kind of operation or sequence of operations to be

performed. The prior patent referred to shows
three groups and additional plates or groups of
units and additional operations may be added as
desired, o -

It has not been deemed necessary to illustrate
herein such pumps and temperature controls as
are indicated in the prior patent, or to illustrate
any of the various circulations or recirculations
of the heat exchange liquids whereby heat taken
up by such liquid in one group of units may be

used to warm an incoming cold liquid in another

group, and so on, since such regeneration is well
known to those familiar with the art.

Many modifications and changes in the spe-
cific constructions illustrated may be made with-
out departure from what is claimed. |

I claim: |

1. A heat exchange unit for use as one of a

series of identical units and comprising a frame-

work having a plurality of communicating cavi-

ties within its interior and having two substan-

tially parallel flat walls separated by said cavi-
ties, each of these walls having & central open
portion, one of said walls having a continuous
recess surrounding the central open portion, &
gasket in said recess projecting outward there-

from, a sheet metal plate secured to the outer
“gurface of the framework with its edges closely

adjacent to the inner periphery of the gasket
recess, the said framework having ports therein

through the parallel walls on both surfaces to -
communicate with the cavities at the opposite
“ends thereof and outside of the space defined by

the gasket surrounding the central portion, a
continuous recess surrounding one of the ports
being formed in the surface of the wall at each
end of the framework, a gasket in each recess, &

‘sheet metal plate upon the opposite surface of the

sramework from the gaskets and having a great-
er area than the sapce surrounded by the gasket
whereby to form a means for contact with a cor-
responding gasket on an adjacent unit of an as-
sembly, means constituting a passage for liquid
opening to the remoter faces of the metal plates

" on opposite surfaces and forming a liquid-tight

" connection therebetween, a plurality of webs of

75

high thermal conductivity within the cavity be-
tween the piates and in heat-exchange contact
therewith along the edges of the webs, sald webs
and plates forming a plurality of channels for a
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liquid, the ports in the walls constltutmg inlet -

and outlet passages for the heat- -exchange lig-

uid communicating with the channels.

2. A heat exchange unit for use as one of two
end members for a series of intermediate umts

and comprising a framework provided with an-}.;
interior cavity forming a flow space for a heat-.

eXchange fluid, the framework having inlet and
outlet ports formed in the walls thereof commu-

inner periphery of the gasket and means consti-
tuting a passage for liquid to be treated open-

ing to the surface of the sheet metal plate remote o
from the framework and formmg a liquid- tlght.

- connection therewith.

nicating with the said cavity, the framework also 10
having a fiat wall having a continuous recess sur-
rounding an open central portion, a gasket in
sald recess, a sheet metal plate secured to the .

Iramework with its edges closely adjacent to the

- 3. A heat exchange apparatus for the exchange.
of heat between two streams of: fiuids, compris-
ing a series of identical intermediate units as de-

fined in claim 1, end units at each end of the se-

ries and means for clamping togebher the end
units and the intermediate units, whereby to
compress the gaskets of each unit against an ad-
Jacent smooth sheet metal surface to form lig-

uid tight thin flow passages for one liquid he-

tween the confronting surfaces of adjacent plates
and passages for the heat exchange fluid com- _'

15 municating with the spaces between the webs.

FRANK J. FETTE.




	Drawings
	Front Page
	Specification
	Claims

