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' UNITED STATES PATENT OFFICE.

NUGEN HABER, OF BERLIN-CHARLOTTENBURG, GERMANY.

" HEAT EXCHANGER. .

Original No. 1,sss,sss,vmed July 12, 1927, Serial No. '583,989, filed !ebr_m'iry 3, 1922, Application for
e reissue filed September 18, 1987. Serial No. _219_,127, : ' .

. _The invention‘relates to a heat exchanging Fig. 6 is an end elevation of a heat ex-
element working according to the cross cur- changing battery composed of six elements;

rent ef)rir_iciple which consists of any number . = Fig. 7 is a side elevation of Fig. 6; * [
of cells composed of plates which have angle - Figs. 8 and 9 show two ways of arrang-
8 portions cut out of the corners. ..~ .. ing the element in.connection with a fan.

The free edges of the plates are alter- Fig. 10 is a detail perspective view of the
nately bent upward or downward so that lower portion of one of the corner pieces and
these superposed plates form cells. which a corner of the bottom plate with the angle oo
‘may be sealed at the ‘edges. The cells bars thereof, the interfitting parts being = -

10 formed are alternately open at the longi- separated. - : o S
~ tudinal sides and at the cross sides so that! The heat exchanging element' @ consists
in the element two sets of chanmels one set| of a bottom plate 1, a top plate 2, and in- .
for the air and the other for the heating 'termediate plates 3. All these plates have es.
. gases, are produced, which are utilized for angle portions 4 cut out at the corners. The-
16 the exchange of heat, the separation of the intermediate plates 3 have two of their ed
air and gas channels, the one from the other bent upward and two bent downward so ﬂ%ﬁ:,
is effected by means of corner pieces fitting for instance the edges 5 at the front and
into the cut out portions at the corners of rear of the lower intermediate plate 3 are 70
the plates. - bent downward and thé edges 5* at the sides
20 e independent cells are subdivided by of the lower intermediate plate 3 are bent
-undulated strips of sheet metal and all the upward, while the next following plate has
‘parts of the element are connected the one the edges at the front and rear bent upward =
with the other by transverse bolts and nuts and the side edges bent downward. f;l this' 78
so0 that the ¥lates form a rigid body without manner, cells 6 are formed between  the
i - soldering of the edges of the plates which superposed plates 3 the said cells being alter-
are in contact. .~ _ - - nately opened or closed at two opposite sides

The transverse bolts can be tubular and ' whereby two flues, each having a plurality
provided with holés so that if the outer ends of passages are formed, of which the one go
of the said bolts are connected with a steam' serves for the air.or other medium to-be
pipe, the cells can be easily cleaned by blow- heated and the other for the heating fasas.
ing the same out or in any other convenient The gas and air flues are separated one
manner. L "~ . {rom the other by means of corner pieces

In order that the invention may be clearly 7 .(Fig. 1) which are inserted where the por- gs
understood, I shall proceed to describe the tions 4 at the corners of the element have -
same with reference to the several forms of been cut-out. - : T Tl
construction shown by way of example on = The individual cells are subdivided by -
the sccompanying drawings, wherein :— undulated strips 8 of sheet metal arr:

Figure 11is a perspective-view of a heat ex- parallel ‘to the closed ends of the cells and
changing element, the corner piece having serving at the same time for spacing the = .

.+ been removed from the front corner; . plates 3. In the outer plates 1 and 2, as -

Fig. 2 is a view similar to Figure 1, the well as in the intermediate plates 3, holes
slide frames and the upper end plate being are.provided which serve for the reception
removed the upper intermediate plate being of the transverse bolts 9. These bolts are 98

shown partly broken away; . - 5 *arranged in such a manner that they are sit-
- Fig. 8 iz a detail view on a larger scale uated alternately. first on one side and then
of one of the corner pieces; - "~ - on the other of the undulated strips 8, 8* of

Fig.. 4 is a detail view illustrating how sheet metal. All of the plates of an element o
the corner piece is fixed between the outer are rigidly connected one with the other by 100
walls of the element; - S means of nuts 10 screwed upon the threaded '

Fig. 5 is & section on the line 5—5 of Fig. - ends of the transverse bolts 9. If the press-

7 of an element with tubular transverse ing together of the plates by the nuts should

~bolts for the blowing out of the gas cells; not be sufficient to make airtight joints be-
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tween the individual elements, the edges in
contact - may be soldered together. The
transverse bolts 9 in the corner pieces 7,
which serve merely to connect the outer
plates 1 and 2, pass through washers 11
(Fig. 4) placed upon the bottom plate 1
and the top plate 2. . The transverse bolts
are preferably tubular and the bolts i1_1 the
gas flues have holes 13, as shown in Fig. 5,
which- correspond with the individual cells.
The outér ends of these tubular transverse
bolts are connected with the steam pipe f

_ so that the gas flues can be blown out and

18

cleaned by steam under pressure. The clean-
ing may be clearly done mechanically. The
bottom plate 1 and the top plate 2 have
flanges 14 between which the corner pieces
7 are inserted. The corner pieces are
built up of large angle bars 15 and smaller
angle bars 16 and the angle bars 15 are

- fitted against the plates where the portions
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have been cut out at the corners. To make
the joints gastight the plates may be secured
to the bars 15 by soldering. .= -
Although the heat exchanging elements
can be made in any required dimensions, the
sides of the same are however limited by the
fact that in commerce, plates of sheet iron
are to be obtained, only in determined di-
mensions. An en]argement of the elements
by welding or riveting together the sheet
iron plates found on the market would be
much too expensive and troublesome, not to
mention that it would be scarcely possible to
Pprotect such large plates against warping
under the heat. If, therefore, larger heating
surfaces are required than those of one ele-
ment, several elements a are combined into
a: group (Figs. 6 and 7), return bends 3
being used for connecting the elements of
the superposed rows in such a manner that -
the cells of the elements which are open at
the side are connected the one with the other.
Air is sent through aggregations of the ele-
ments in the direction of arrow 2, the heat-
ing gases flowing through the aggregation
of elements in the direction of arrow 1 and
having their direction of flow changed by
the return bends s. By the arrangement de-
scribed, a combined cross current of the two
media, is produced which ensures an intense
utilization of the heat.. The individual
elements can be connected and arranged in
any convenient manner in accordance with
the requirements of a determined direction
of current. - The return bends can be used
either for the air flues or for the flues of
heating gases or for both flues, according to
the type of the plant. -The end boxes,of the
gas channels of a group of elements and the
return bends s serve as separators for the
impurities admixed with the. gases.so that -
the cleaning’ of the apparatus is facilitated..
If the media traverse such an aggregate,
s loss of speed will occur at each clunge#of
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direction whereby the losses resulting from
friction are considerably increased so that
an ‘undesirable decrease of speed might oc-
cur. This inconvenience may be avoided as
shown in Figs. 8 and 9, by substituting a
fan v for one of the return bends s.

In the form of construction shown in Fig. -

8, the direction of the dir current only is

altered-and the speed of the air, is main-.

‘tained by the fan v, the heating gases flow-

ing directly through the elements from one.

end to the other in order to avoid any loss
of draught of the chimney. e

In the form of construction shown in
Fig. 9, a fan v is preferably inserted be-
tween two elements. The deviation of the
gases is effected without loss of speed since
the fan overcomes the losses produced by

friction in the return bends and by the

variations of cross

section.
1 claim: ‘

1. An improved heat exchanging element
comprising in combination a bottom plate,
a top plate'and a plurality of intermediate’

plates, all of said plates having angle por-
tions cut way at the cornmers, the edges at
the ends and at the sides of the intermediate

plates being alternately bent downward and’
upward so that by superposing the plates,

cells are formed between said intermediate
plates which are alternately open at the ends
or the sides so that two flues are formed,
and corner pieces inserted in the cut-away
corners of all the
flue of the element
ing gases.

2. An improved heat exchanging element
comprising in’ combination a bottom plate,
a top plate and a plurality of intermediate
plates, all said plates having angle portions
cut way at the corners, the edges at the ends
-and at the sides of the intermediate plates
being alternately bent downward and up-
ward so that by superposing the plates cells
are formed between said intermediate plates
which are alternately open at the ends or
the sides so that two flues are formed, corner

om the flue for the heat-

_pieces inserted in the cutaway corners of all
‘the plates to separate the air flue of the

element from the flue for the heating gases
and transverse bolts passing through the ele-
ment from the bottom plate to the top plate,
the outer ends of said bolts being threaded,

. nuts screwed ugon said threaded ends of the

bolts undulated strips of sheet metal ar-

ranged transversely to the open sides of the
cells between every two intermediate plates

and serving for spacing said plates.
3. An improved heat exchanging element

comprising’ in' combination a bottom plate,’

a top plate and a plurality of intermediate
piates, all said plates having angle portions
cut away at the corners, the edges at the ends
and at the sides of the intermediate plates
being alternately bent downward and up-

lates to separate the air
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ward so that by superposing the plates cells
are formed between said intermediate plates
which are alternately open at the ends or at
the sides so that two flues are formed, cor-
ner pieces inserted in the cutaway corners
of all the plates to separate the air flue
of the element from the flue for the heating
gases, undulated strips of sheet metal ar-

ranged between two intermediate plates par-.

allel to the closed sides of the cells, the strips
in one cell being parallel to each other
and extending at right angles to the strips
of sheet metal in the adjacent cells, bolts
passing through the element from end plate
to end plate and being alternately arranged
on the two sides of the strips of undulated
sheet metal so that they are in contact with

said strips, the ends of said bolts - being -

threaded, and nuts screwed upon the thread-
ed ends of the bolts for rigidly holding to-
gether all the parts of an element. .

4. In a heat exchanging element of the
tyEe described including air and gas flues,
tubular transverse bolts extending through
the air and gas flues, said hollow bolts hav-
ing perforations located within the gas flues,

_a pressure pipe connected with the ends of

said tubular bolts whereby fluid from said
pressure pipe may be forced through into
said tubular bolts into the gas flues to clean

~ the latter.
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5. A heat exchanging element of the type
described comprising in combination a bot-
tom plate, a top plate, a number of inter-
mediate plates between said bottom and top
plates, said intermediate plates having por-
tions of the corners cut away, angular corner
pieces inserted into said cutaway portions,
flanges fixed to said bottom and top
plates and to said corner pieces so that a

closed flanged frame encloses the open ends
of the flues to directly connect two elements
the one with the other.

6. A heat exchanging element of the class
described comprising in combination, a bot-
tom plate, a top plate, a number of inter-
mediate plates between said bottom and top
plates, said intermediate plates having por-
tions of the corners cut away, angular corner
pieces inserted into said cut-away portions,
flanges fixed to said bottom and top plates
and to said corner pieces so that-a closed
flanged frame encloses the open ends of the
flues, a return bend fixed to said flanged

frame of the element for connecting the said
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element to another similar element, and a

fan in said return bend. v .
7. A heat exchanger composed of a group
of separate unit sections each of which con-
sists of metal plates and connecting and sup-
porting means uniting to form a set of chan-
nels running in one direction and a set of
channels running transversely to the first
mentioned channels in each section with each
adjacent pair of such channels separated by
one of said plates, and means for connecting
said sections to form a heat exchanging
structure in which the channels of different
unit sections are connected to provide separ-
ate flow paths for two fluids, each of w ich
flow paths comprises one set of channels in
each of a plurality of said sections, and one
at least of which flow paths comprises chan-
nels in one section connected in series with
channels in another section or sections.
- Signed at New York, county of New York,
State of New York this 10th day of Sep-
tember, 1927. ’

EUGEN HABER.
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