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To all whom it may concen: 
Be it known that I, Exiii.E PRAT, citizen 

of the Republic of France, residing at Paris, 
France, 64 Rue de Miromesnil. have in 

5 vented certain new and useful Improvements 
in Heat Exchangers, of which the following 
is a specification. 
My invention relates to a heat-exchanger 

of the plate type. Exchangers of this type 
10 as generally used are composed of lamellar 

members, usually made of rectangular or . 
semi-circular sheets of metal, separated 
either by a beading round their edges, or by 
ån interposed flat piece of metal, or other 

15 wise. In any case the two plates constitut 
ing a member are riveted or bolted together - 
to form the heat-exchanger, these lamellar : 
members, being mounted side by side and 
spaced at uniform distances apart by cast 

20 iron shoes or by other suitable means. This 
form of constriction is always very compli 
cated. 

structed with plates clamped between frames 
25 consisting partly of solid portions and partly is . " . ? ?? 

frames inside a case. of undulated portions, but in al súch con 
structions the plates and frames were spe 
cially machined and in particular. bored with 
holes to engage bolts for assembling the whole 

ent invention is to simplify considerably 
the construction of said members. The in 
-vention is characterized by the fact that the 

35 plates, which are formed by simple sheets 
not having been subjected to any machining, 
are clamped by outer means between the 
frames' which comprise parts with resilient 
spirals or corrugations whose diameter when 

40 free is slightly larger than the final spacing 
of the plates, so that after clamping of the 
whole set of plates and frames, the spirals 
or corrugations transmit said clamping to 
the plates and force them against the ad 

45 jacent frames while securing sufficient tight 
ness. . . . . - . - -- 

In the accompanying drawings, which 
illustrate typical embodiments of the inven 
tion: 

50 Figure 1 represents, in perspective, two 
successive units of an exchanger, the plates 
and frames being in position previous to 
locking together. 

Figure 2 is a front elevation and Figure 
563 a plan of several units assembled to gether. 

are in the form of sine curves. Figures 10 and 11 are perspective views 

Heat exchangers have already been con 

rounding the set of plates and frames. The 

Specification of Letters Patent. Patented Mar. 21, 1922, 
-Application filed October 29, 1920. Serial No. 420,460. 

Figures 4 and 5 
of the frames. : 

Figure 6 is a sectional detail shewing a 
represent modifications : 

form of joint between the frames and plates. 68 
Figure 7 is a cross section and Figure 

8 a front view of an element of the ex 
changer comprising bracing spirals which 
are in form of zig-zag instead of being com- . 
pletely helical and Figure 9 is a cross sec- 8: 
tion of a modification in which the spiras 

in which the smoke element and the air 
ent respectively possess additional spi- 70 

S. . 

Figure 12 shows in cross section the inlet. 
and outlet ends of the plates having a spe 
cial configuration. - 

Figures 13, 14 and 15 illustrate modified 75 
forms of said ends. 
arrangement of the exchanger inside a chim- . . . . 
ney fue, and Figure 17 is a partial section 
in plan taken on line 17-17 of Figure 16 80. 
showing the assemblage of plates and 

In the embodiment shown in Figures 1, 2 
and 3, the first frame is composed of bars 
a, a and spirals i, b, similar to those of a 85 30 set of plates and frames whose disassembly spring but preferably fairly rigid, 'the 

is then complicated. The object of the pres spirals being arranged at right angles to the 
bars. The next frame is made up, so far 
as three of its sides are concernet, of lars 
e, c, c, the fourth side consisting of spirals 90 
di at right angles: to the spirals b, b” of the 
first frame. Towards the middle, the 
spirals d are separated by a small bar e. 
forming a hafile. Plain plates f. ff, of sheet 
metal, are mounted between the frames 95 
without any preparation, and are fitted to 
the frames in such a way that the solid 
portions of these latter make contact with 
the plates, this contact being made tight 
enough to form a joint by means of the 
pressure exerted by the elastic spirals on the 
plates when the whole is clamped at the 
ends of the assembled members at right 
angles to the Surface of the plates. 
The frames abb’ and ced are placed in 105 

succession with a plate f interposed between 
each of them. An angle iron 2 for instance 
is placed against the last plate on either 
end of the set. The iron 2 can slide inside 
angle or channel irons 3 which are invari- 116 
ably assembled together to-form a case sur 

Figure 16 is a view showing the genera). . . . 
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The spirals p or p, instead of being com 
y strips of metal 

. When a fluid enters one of the cells it is 
subjected to a contraction which causes an 
appreciable loss of pressure if the contrac 
tion does not occur along a suitable outline 
such as shown in Figure 12. In said figure 
the ends of the plates f are curved at ac 
cording to a suitable angle of contraction 
so as to reduce to a minimum the loss of pres 
Sure; it is known that said angle approxi 
mates 30. Likewise, at the outlet of the 
cell, the plates.ff are curved to give the best 

15 transformation of kinetic pressure into 
dynamic pressure, and the angle of expan 
sion or so called diffusion approximates 7 
The ends of the curved parts g and r of the plates of two adjacent cells may simply 

20 rest on one another by their resiliency. But 
in order to increase the tightness of the elle 
ments, said ends may be formed, as in Figure 

25 
13, to surround a cords, or any other plastic: 
material, interposed between them... 

Said ends instead of being formed by the 
plates if themselves, may be constituted by 
separate V-shaped resilient members t (Fig 
ure 14) resting on the portion of the plates f 

30 
passing beyond the frames c, or by solid 
members t ( igure 15). The plates can 
then be again formed by plain sheets. 
The invention is applicable to the ex change of heat between gases, vapours or 

-35 

40 

liquids of any kind whatsoever, and espe 
cially to air heaters, radiators, refrigerators, 
condensers, feed-water heaters, or any heat exchanging apparatus. 
What I claim is: . . . 
1. Aheat-exchanger for fluids whereof the 

constituent members are formed by the jux-. 
taposition of plain plates clamped between 

? ?? ? particular: k like the spirals bb, and d. 

frames formed of solid portions as joints be 
tween the plates, and of elastic undulations. exerting pressure on the plates whilst allow 
ing the passage of fluids. . 2. A heat-exchanger for fluids comprising 
plain plates clamped between frames, said 
frames being formed partly of solid portions 
and partly of elastic undulations allowing 

, the passage of fluids, and solid baffles con 
nected with the frames. 

3. A heat-exchanger for fluids comprised 
of plain plates, frames interposed between 

50 

said plates, said frames being formed partly 
of solid portions and partly of elastic un 
dulated portions allowing the passage of 
between said solid portions and the plates. 
of plain plates clamped between frames, said 
frames being formed partly of solid portions 
as joints between the plates, and partly of 

passage of fluids. 
5. A heat-exchanger for fluids comprising 

55. 

fluid, and means for securing a tight joint 
4. A heat-exchanger for fluids comprised 

60 

fairly rigid elastic undulations exerting 
pressure on the plates whilst allowing the 

65 

plain plates interposed between frames . 
formed of solid-portions and resilient por 
tions whose width is slightly greater than 
the distance apart of the plates, said frames 70 
also having other resilient portions interme 
diate the edges of the plates, and clamping 
means situated outside the edges of the plates 
and frames. 

6. A heat-exchanger for fluids comprising 
plain plates, distancing frames formed of 
solid portions and undulated resilient por 
tions, the inlet and outlet ends of the plates 
being curved to give passageways for the 
rational circulation of the fluids. . 
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