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Io all whom it may concern:

Be it known that we, Emie Masriy and
CrarLEs THERYC, engineers, citizens of the
Republic of France, residing at Marseille,
France, have invented certain new and use-
ful Improvements in Regenerators or Heat-
Exchanging Apparatus, of which the follow-
ing is a specification.

This invention relates to regenerators or
heat-exchanging apparatus, and aims to pro-
vide an apparatus in a manner, as herein-
after set forth, for overcoming the objections
hitherto existing and which arise when elon-
gated concentric tubes are employed in order
to obtain a sufficient heat-exchanging surface

to secure a proper recuperation, the objection |

being that all the exterior surface of the tube
is not in use and causes losses by radiation.
Furthermore, when employed with fluids hav-
ing a relatively high density if the tubes are
made of very small sections the circulation
becomes difficult. So, therefore, as before

stated, it is the alm of this invention to over- ‘

come theobjections aforesaid ; and to this end
the invention consists of the novel construc-
tion, combination, and arrangement of parts
hereinafter specifically referred to, and illus-
trated in the accompanying drawings, which
form a part of this spectfication, and wherein
is shown the preferred embodiment of the in-
vention; but it is to be understood that
changes, variations, and modifications can be
resorted to which come within the scope of
the claims hereunto appended.

In the drawings, Figure 1 is a vertical sec-
tion of the apparatus. Fig. 2 is a transverse
section on a larger scale than Fig. 1. Fig. 3
shows a horizontal section of the apparatus.
Fig. 4 is a section on A B, Fig. 3. g 5isa
section on C D, Fig. 3.

We arrange in a sheet-iron box a, forming
an outer casing, a series of thin sheets b of
sheet-iron or any other suitable conducting
material, which to the number of fifty, one
hundred, or two hundred, according to re-
quirements, are placed ‘on top of one an-
other, being only separated from each other
by two metallic strips ¢, placed length-
wise all along the plates and determining
by their thickness the distance between the
different plates. The area of the platesis ex-

actly equal to the interior area of the box or
casing in which they fit with easy friction.
The plates are held down to the bottom of the
casing and onto the separating-strips by a se-
ries of bolts d, passing completely through all
of them. The number of these bolts and the
pressure exerted by them should be sufficient
to set up a slight squeezing or compression of
the strips ¢ along their whole length. Under
these conditions if we consider the space or
cell comprised between any two consecutive
plates and the walls of the outer casing we
see that it is divided into three longitudinal
compartments 1, 2, and 3 by the separating-
strips. The fluid-tight division between the
compartment 2 and the compartments 1 and
3 is due to the aforesaid slight compression of
the separating-strips produced by the pressure

of theboltsd.  As to fluid-tightness between
the edges of the plates and the lateral walls of
 the outer casing, this does not exist; but it is

not required, since such want of tightness has
no other effect than to put the superposed
compartments into communication with each
other and the same fluid is circulating in all
of them.  This being so, suppose, as has been
done in the drawings, that all the central com-
partments 2 serve to conduct the cold fluid to
be reheated and that all the side compart-
ments 1to 3 serve to conduct the fluid to be
cooled. ;

The separation of the hot and cold currents
1s complete in the interior of the recuperator
along the whole length of the plates. It is
necessary that this separation shall exist
equally at the ends of the plates and that it
shall not be possible for any mixture of the
two fluids to take place at the end of the pas-
sages formed by the plates. A numberof
different arrangements may be adopted to at-
tain separately the inclosure of the two lig-
uids in a special collecting - chamber for
each kind of fluid at their exit from the cells
or passages formed by the plates of the recu-
perator.  One of these arrangementsis clearly
mdicated by the group of figures. The parts
of the plates b which correspond to the inter-
mediate compartment 2 extend at each end
beyond the parts corresponding to the other
compartments, as is seen at ¢, Fig. 3. In
this way the compartments 2 are caused to
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jut out at each end of the apparatus and can

" be fitted into a sleeve or sheathinto which en-
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ters at one side the inlet-passage g for the
cold fluid and at the other side the escape-

assage h for the same fluid after being heat-
ed. The hot fluid enters by the passage i,
which has two branches leading past one side
and the other of the sleeve f into the two
spaces §, inclosed between the sides of this
dleeve and those of the casing a. After hav-
ing traversed the compartments 1 and 3 and
having there parted with its heat the fluid
passes away through the spaces k in the
escape-passage M.

Tn the apparatus described we have shown.
only three compartments for the circulation
of the gas or fluid; but for larger apparatus
it may be of advantage to increase the num-
ber of these comparfments and to aim at
having some unequal number, it being under-
stood that the two outer compartments need
only have about half the area of the others.

Tn this manner one may increase the total
area of the plates without increasing the size
of the compartments, which should, more-
over, be reduced, if possible, to secure an ef-
fectiveaction, as the transmission of the heat
is effected laterally by the conductivity of
the plates.

Ttis to be understood that in this recupera-

tor the whole of the surfaces of the plates

without exception codperate in the transmis-
sion of the heat, which result is not even at-
tained in the theoretical recuperator com-
posed .of two concentric tubes, as only the
surface of the interior tube acts in this case
for the exchange of heat, and the surface of
the exterior tube, although greater than that
of the interior one, becomes not only inactive
as regards recovery of the heat, but forms,on
the contrary, a serioussource of loss by radia-
tion byreason of itsgreatsurface. Moreover,
in such an apparatus with concentric tubes the
contact of the fluids on the metallic walls is
by no means as perfect as in the present re-
cuperator, where the fluids are divided or
“Jaminated” into very thin sheets.

The means of compression—i. e., the bolts

and nuts—may be replaced by any other
suitable arrangement.
" Tt is evident that instead of causing the
two fuids to circulate in opposite directions,
so effecting an absolute exchange of their
calories, (the fluid which enters cold leaving
hot, and vice Versa) one may cause the two
fuids to circulate in the same direction, in
which case they will both leave the apparatus
at the same temperature, equal to the mean
between their respective temperatures at the
entrance. . ‘ :

What we claim, and desire to secure by Let-
ters Patent of the United States, is—

1. Aregenerator or heat-exchanging appa-
ratus consisting of a casing, a plurality of su-
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perposed parallel flat plates arranged therein,
distancing-strips interposed between the said
platesand in connection with the casing form-
Ing a pair of side compartments and an inter-
mediate compartment, said intermediate
compartment of greater length than said side
compartments and said compartments ex-
tending parallel with respect to one another,
an inlet-pipe for the fluid for said intermedi-
ate compartment at one end of the casing, an
outlet-pipe for the exhaust of the fluid from
said intermediate compartment at the other
end of the casing, an inlet-pipe for the en-
trance of another fluid to the side compart-
ments at that end of the casing to which said
exhaust-pipe is connected, an outlet-pipe for
the exhaust of the fluid from said side com-
partments at that end of the casing to which

the inlet-pipe for the intermediate compart-

ment is connected, and means for tightening
together the constitutive parts of the appa-
ratus.

fatus comprising a casing, a plurality of su-

perposed parallel flat plates arranged therein.

and having an extension at each end of less
width than the body portion of the plate,
distancing-strips interposed between the said
platesand in connection with the casing form-
ing a pair of side compartments and an inter-
mediate compartment of greater length than
the side compartments, an inlet-pipe for the
fluid for said intermediate compartment at
one end of the casing, an outlet-pipe for the
exhaust of fluid from said intermediate com-
partment at the other end of the casing, said
inlet-pipe and said outlet-pipe in connection
with the casing forming chambers at each
end thereof communicating with the side
compartments, an inlet-pipe for the entrance
of another fluid to the chambers at one end
of the casing; an outlet-pipe for the exhaust

of fluid from the said chambers at the other

end of the casing, and means for securing to-

oether the constitutive elements of the appa-

ratus.

3. Aregenerator or heat-exchanging appa-
ratus comprising a casing, a plura%ity of su-
perposed parallel flat plates arranged therein
and having an extension at each end of less
width than the body portion of the plate,
distancing-strips interposed between the said

platesand in connection with the casing form-

ing a pair of side compartments and an inter-
mediate compartment of greater length than

the side compartments, an inlet-pipe for the

fluid for said intermediate compartment at

2. Aregenerator or heat-exchanging appa;
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one end of the casing, an outlet-pipe for the

exhaust of fluid from said intermediate com-
partment at the other end of the casing, said
inlet-pipe and said outlet-pipe in connection
with the casing forming chambers at each
end thereof communicating with the side
compartments, said casing provided with &
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pair of inlets for the chambers at one end
thereof, said casing provided with a pair of
outlets for the chambers at the other end
thereof, a fluid-supply pipe communicating
5 with said inlets for the chambers, and an ex-
haust-pipe communicating with said outlets
for the chamber. _
In testimony whereof we have hereunto

set our hands, in presence of two subscribing
witnesses, this 22d day of January, 1902.

EMILE MASLIN.
CHARLES THERYC.

Witnesses:
TaOMAS MEIFPEN,
AvpHONSE PUGET.




