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The present invention relates to regenera-
tive pre-heaters and more particularly to pre-
heaters of the rotary type. In pre-heaters
of this type there is usually provided a rotary
heat exchange element including a plurality
of heat exchange plates. .

One of the objects of this invention is the
assembly of the heat exchange plates in such
manner so as to improve the operation of the
pre-heater, eliminating obstructions to the
flow of gases. :

Amother object of the invention is the pro-
vision of improved means for fastening the
plates to the supporting frame of the heat
exchange element.

Another object of the invention is the pro-
vision of a heat exchange element that may
be readily dismantled for inspection or re-

air. .
P A further object of the invention is to sim-
plify the construction of the heat exchange
plates and to eliminate waste of material in
their manufacture.

With these and other objects in View, as

_will hereinafter appear, the invention con-
sists in certain novel features of construction.

hereinafter shown and described and pointed
out in the claims. v

. For a complete understanding of the inven-
tion reference is to be had to the following
description and to the accompanying draw-
ings forming a part of this specification.

In the drawings: :

Figure 1 is a longitudinal sectional view
of a regenerative pre-heater of the Ljung-
strom type; o '
~ Figure 2 is a plan view of the rotary heat
exchange element showing the division of this

- element into sectors, only two of the sectors
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being shown with the heat exchange or regen-
erative material therein; ,
Figure 3 is a sectional view on the line
3—3 of Figure 2; : '
Figure 4 is a sectional view on the line
4—4 of Figure 2; o
Figure 5 is a view similar fo TFigure 3,
showing a modification of our invention;
Figure 6 is a plan view illustrating one
method for manufacture of the heat exchange
plates; ‘

Figure 7 is an enlarged sectional plan view
of a portion” of the heat exchange element
showing the engagement of the heat exchange
plates with the sector plates; and

Figure 8 is a perspective view showing the
arrangement of the heat exchange plates be-
tween cylindrical walls, the plates being ra-
dially disposed. .

Referring to the drawings in detail and
more particularly to Figure 1, the regener-
ative preheater is designated by the refer-
ence character 1. This pre-heafer is of the
Ljungstrom type and comprises a casing in
which the heat exchange element in the form
of a rotor 2 operates. The casing is divided
into two sections by the vertical partitions 3
to form separate air and gas passage-ways.
A fan 4 induces the flow of heating medium
through the passage-way 6 as shown by the
directional line a. A fan 5 induces the flow
of air through the passageway 7 as shown by
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the directional line 5. A driving mechanism .

8 of any well-known type actuates the fang 4
and 5 and also operates the rotor 2.

The rotor 2 comprises a hub portion 9 and
a rim portion 10 and is divided into sectors
11 by radially extending sector plates or par-
tition walls 12, 'Heat exchange plates 18 and
14 in substantial contiguous relation extend
between successive partition walls or sector
plates 12, as shown. more clearly in Figures
2 and 7. The rotor 2 is actuated by the driv-
ing mechanism 8 to successively present sec-.
tors 11'in the passage-ways 6 and 7 so that

‘the heat exchange material is alternately sub-

jected ‘to the heating action of the heating
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medium flowing through the passageway 6

and.to the cooling action of the air to be pre- .

heated, thereby absorbing and’ releasing heat

alternately.

The regenerative material comprises heat
exchange plates which are alternately . cor-
rugated, as plates 13, and flat, as plafes 14.
Each of these plates is provided with end
projections 15 preferably formed integral
therewith. Asshown in Iig. 6, the plates are -
blanked out from a length of material with
the end projections cut from each section so as
to result in the maximum use of material of
the strip.. :
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"Referring to Figs. 3 and 4 of the drawings,
the assembly of the plates will be upderstood.. -
The plates 18 and 14 extend between partition
walls 12, the projections 15 engaging the
edges of these-walls 12. The walls 12 are
narrower than the hub 9 and rim 10 of the
rotor 2 and are positioned mediately. of the
sides of the rotor so that with the plates en-
gaging the edges of the walls 12, said plates
do not extend beyond the rotor sides. DBars
17 engage the projections 15 and secure the
heat exchange plates removably in position.
These bars extend from the rim 10 to the hub
9 of the rotor 2 and are preferably in align-
ment with the partition walls or sector plates

12, as shown more clearly in Fig. 3. Bars
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together in any

17 have reduced end extensions 18 which are
received in the annular groove 19 of the hub
9. Suitable fastening means such as bolts 20
secure the bars 17 to the rim 10, as shown
more clearly in Fig. 4. In this construction,
the plates of one sector are inserted from
one side of the rotor and the plates of an ad-
jacent sector are inserted from the opposite
sides of the rotor. :

Fig. 5 shows a modified construction and
assembly of heat exchange plates. In this
construction, partition walls or sector plates
122 are preferably flush with one side of the
rotor but are of less height than the rotor so
that the upper edges are spaced from the
other side of the rotor. All the plates are in-
serted from one side of the rotor-as shown in
the figure. The projection 15* of the plates
of one sector contact with the upper edges of
plates 122, and are secured in position by a
bar 21; projections 152 of the plates in an ad-
jacent sector engage the bar 21 and are held
in place by a bar 172, removably secured to the
rim 10 and the hub 9 in a manner similar to
the securing of bar 17 in Fig. 4. In this con-
struction, the plates have an extension sim-
ilar to the extension at the end of bars 17, for

- engaging the lower groove 19 of hub 9, bolts

20 securing the plates to the rim 10.

Fig. 8 shows a further modification. In
this construction, the supporting frame com-
prises the inner cylinder 22 and the outer
cylinder 23. Heat exchange plates 13° are ra-
dially disposed between the cylinders 22 and
23 and are provided with projections 15°
which engage the edges of these cylinders.
Cylindrical bands 24 and 25 secure the heat

exchange plates 13" in position on the sup- -

porting frame. The cylinders are connected
well-known way to provide
a rigid structure. o

Although the end projections of the cor-
rugated plates are also corrugated, Fig. 7
clearly discloses that there is no resultant
leakage, the corrugated and flat plates cooper-

.ating together to form a plurality of separate’

unobstructed channels of small cross section,
thus resulting in high efliciency of heat trans-
fer. The preferred method of manufacture
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is to blank out the plates as shown in Fig. 6,

thus eliminating waste, the corrugated plates

having their corrugations formed either be-
fore or after, or simultaneously with the
blanking out, as desired.

In view of the above description the advan-
tages of the present construction will be ap-
parent. The provision of end projections on
the heat exchange plates and the retaining
bars for holding the projections in engage-
ment with the partition walls or sector plates
or similar parts of the supporting frame of

the heat exchange permits convenient assem-

bly of the heat exchange element and ready
dismantling thereof for inspection or repair.
An important feature of the construction is
the provision of the retaining bars or similar
means and the alignment thereof with the
partition walls or sector plates, thus permit-
ting unhindered passage of gases between the
heat exchange plates, and increasing the num-
ber of available heat exchange elements.

Having thus described the invention, what
is claimed is: '

1. In a heat exchange apparatus, a sup-
porting frame, heat exchange plates having
end projections, and detachable means co-
operating with said end projections for re-
movably securing said plates in said support-
ing- frame. -

2. In a heat exchange apparatus, a sup-
porting frame comprising a plurality of par-
tition- walls, -heat exchange plates mounted
between and having end projections engaging
said walls, and detachable means maintain-
ing said projections in engagement with said
walls to removably hold. said plates within
said supporting frame.

3. In a heat exchange apparatus, a plu-
rality of heat exchange plates, supporting
walls for said plates, said plates having pro-
jections engaging the edges of said walls,
and detachable means in alignment with said
walls and engaging said plate projections for
removably securing said plates in position.

4. In a heat exchange apparatus, a sup-

porting frame comprising a plurality of par-

tition walls, heat exchange plates: mounted
between and having end projections engag-
ing said .walls, and detachable bars main-

taining said projections in engagement with -

said walls to removably hold said plates with-
in said supporting frame.

5. In heat exchange apparatus, a support-
ing frame comprising a plurality of parti-
tion walls, heat exchange plates, means asso-
ciated with said plates to position said plates
between adjacent partition walls, and detach-
able means cooperating with said first named
means to removably secure said plates in
position. . o

. 6.-In a regenerative heat exchanger of the
rotating rotor type, said rotor constituting a
supporting frame, a plurality of partition
walls in said rotor, heat exchange plates,
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means positioning said plates between said
partition walls, and means releasably locking
said plates in position. o

7. In a regenerative heat exchanger, a
member constituting a supporting frame, a
plurality of partition walls in said member,
heat exchange plates, means positioning said
plates between said partition walls, and
means releasably locking said plates in posi-
tion. :

In testimony whereof we affix our signa-
tures.

EDVIN SOHR.
BERTIL ALFRED LJUNGSTROM.
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