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2,621,028
PLATE TYPE HEAT EXCHANGER SUPPOR-T ’

Benjamin G. Newhall, Little Falls, N. Y., assxgnor,
to - Cherry-Burrell Corporation, Wﬂmmgton," :

Del., a 'corporation:

Application February 24, 1947, Serial No. 730,641

1 Claim.

This invention relates to apparatus such, for
example, as plate type héat excéhangers, filter
presses and the like, in-which a . plurality of
plate-like elements or plate-liké eleniernts and
spacers or frame-like elements are operatively
supported in a press in close side by side posi-
tion. More particularly, this invéntion relates to
the novel improvements in thé arrangement and
construction of the supporting framéwork, the
plate-like elements. and - reléasable retainers,
whereby the plate-like. elements- are properly
supported in operative position or in position for
inspection and cleaning.. ‘ .

This invention is particularly well adapted for
use in connection with a plate type of heaf ex-
changer of the class.commonly used-in the proc-
essing of milk and like products. ' The preferred
embodiment of this invention will, therefore, be
described, without however being limifed thereto,
in connection with- the adaptation theréof in a
sanitarily designed plate type heat éxchanger of
the class commonly used in dairies for the heat
treatment of milk and other dairy products.

Plate type of heat. exchangers commercially
used in dairies are. preferably made of stainless
metals, such as stainless steél, which add appre-
ciably to the cost and usefulness 'of the devices.
Attainment of - satisfactory heat exchange effi-
ciency between the heat.exchange. medla requirés
the use of relatively thin metal in 'the plate-like
elements as well as the operation of ‘the device
under conditions involving reasonably rapid flow
of the heat exchange media and’ the associated
reasonably high- pressures within the flow pas-
sages of the heat exchange apparatus.

Sanitary processing of food products requires
the frequent inspection and thorough cleaning
of the individual plates and. other elements of
the device, particularly those elements which
come in contact with the food being processed to
determine the sanitary condition of the appa-
ratus and to determine whether-or not failures
have occured in the plates.

It is, therefore, the primary object of this in-
vention to provide a new.and novel arrangement
for a plate type of heat exchanger or thé like de-
vice; in which the plate-like elements are slid-
ably supporfed on and disengageably secured to
the supporting framework; in which . the indi-
vidual plate-like elements, when in operative
position, are supported -upon.a main support
element; in which the individual plate-like ele=
ments may readily be moved from operdtive po-
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pivotally supported on a secondary or stablhzmg
support or slidably supported upon a primary
support and stabilized upon ‘a secondary support
or stabilizer against excessive tlltlng when $up-
ported out of contact with the remaining plates;
from’ which secondary or stabilizing support the
plate-like "eleénients may easily be’ removed for
further inspection, c¢leahing or replacement and
in which device the platelike elements may easily
be replaced or reinserted into the préss and ar-
ranged into operative position.

Other objects and advantages of the present
irvetition will be pointéd out and mote fully de-
scribed in the followihg descrlptlon when read
in ‘connection with the accompanying drawings,
in which:

Figure 1 is a side elevation” of a plate type
heat exchanger, embodymg the present inven-
tion, in which the’ plate-hke elements, compres-
sion ‘elements, and spacing elémetits are assém-
bled into the supportlng framework in operative
position.

Figures 2 and 3 are explanatory’ v1ews, ‘illus-

. trating the procedure to be followed in removing
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plate-like elements from 2 press or frame for a
plate type heat exchanger embodying the pres-
ent invention.’

Figuré 4 is 4 front elevatlonal view taken along
line 4—4 of Figure 1 of the drawings, of an im-
proved plate-like element for a plate type heat
exchanger, embodying the present 1nvent1on and
one of the variants of 3 retaining means for the
plate-like element, as outlined along line #4—=4
of Figure 1.

Figure 5 is a sectional view, taken along the
lines 5—5 of Figure 4 of the drawings.

Figure 6 is & perspectlve view of the plate Te-
taining element illustrated in connection with
Figures 2, 3 and 4 of the drawings.

Figure 7 is a partlal side elevation of a plate-
like element, equipped with the retammg clip
of the type illustrated m Figure 6 of the draw-
ings when assembled in a supporting frame in
such a fashion as to be freely pivotablé upon
the secondary support member.

Figure 8 is a perspective view of a modlﬁed
form of retainer for a plate-like ‘element.

Figure 9 is a partial, perspective view of a
portion of the plate-like element adapted for
use in connection with the retdiner illustiated in
Figure 8 of the drawmgs

Figure 10 is a view similar to Flgure 7, illus-
trating the upper portion of a plate of thé type
shown'in Figure 9 of ‘the’ drawmgs mounted on
4 Secondary support rod by the use™of the re-
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tainer, such as illustrated in Figure 8 of the
drawings.

Figure 11 illustrates a further variant of a
plate retainer in the form of a hairpin-like
spring clip mounted on a secondary support rod.

Figure 12 is a view similar to those illustrated
in Figures 7 and 10 of the drawings, and illus-
trates a partial view of & plate, such as shown in
Figure 9 of the drawings, mounted in operative
position upon the primary and secondary sup-
port rods and secured to the secondary support
rods by the hairpin-like clip of the type illus-
trated in Figure 11 of the drawings.

Figure 13 is a partial side elevation of a fur-
ther variant of a plate retainer supporting s
plate on the secondary support element of the
support frame.

Figure 14 is a view taken along the lines {4—14
of Figure 13 of the drawings.

Figure 15 is a modified form of the retainer
illustrated in Figure 13 of the drawings.

Figure 16 illustrates a further variant of a
plate retainer mounted on a plate assembly in
operative position upon the primary and sec-
ondary support rods of the support frame.

Figure 17 is an enlarged partial side elevation
of a plate, supported by a retainer of the type
illustrated in Figure 16 of the drawings upon the
secondary support rod of the frame.

Figure 18 is a sectional view of the line 18—1i8
of Figure 16.

Referring to the drawings, in which like ele-
ments are identified by like numerals, 18 and (1
represent the vertical risers or base elements
of the plate heat exchanger frame or press,
which includes a transverse and horizontally dis-
posed lower supporting and stabilizing rod-like
element or support 12 and horizontally disposed
upper stabilizing and supporting rod-like ele-
ment or support 13, all secured together to form
a rigid supporting framework for a plate type
of heat exchanger.

A suitable number of plate-like elements or
plates, generally identified by the numeral 14,
are, when in operative position in the manner
illustrated in Figure 1 of the drawings, primarily
supported and stabilized against lateral motion
upon the primary or lower support rod or ele-
ment {2 in the manner illustrated in Figure 4
of the drawings, and further stabilized against
lateral motion in that position by the upper sup-
port rod or secondary support element 13. In
such operative position the plates 14 are com-
pressed between the adjacent faces of the verti-
cal riser 10 of the framework, the compression
element 5 and the header or spacing elements
i6. The compression element I5 and spacing
elements 16 are slidably supported and stabilized
upon the support and stabilizing elements or
rods 12 and 13. Each of these rods 12 and 13,
in turn, is provided at its free end with a hand-
wheel 11, threaded thereto. Suitable sleeve
members (8 are telescoped over the rods {2 and
{3. The members 18 extend through appropriate
bushings 20 in the front vertical riser ({. This
assemblage is used to apply compressive force
against the compression element {5 and in turn
against” the assembled plates 14 and spacing
elements 16 upon the appropriate rotation of
the handwheels 1. By the use of the described
arrangement, it is possible to maintain the in-
dividual movable plates 14, spacing elements 6
and compression element (5 in desired opera-
tive relation with respect to one another and to
seal the edges of the flow spaces formed between
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4
the gasketed plates 14. In a conventional man-
ner, the left vertical riser {0, compression mem-
ber 15 and the spacing elements 16 are provided
with suitable connections, whereby the various
heat exchange media may be introduced into the
flow spaces formed intermediate the adjacent,
juxtaposed, gasketed and apertured plates {4
when assembled in the desired operative position
in the supporting framework.

Each of the plate-like elements (4 is pro-
vided with the opposed set of lower and upper,
peripheral support and stabilizer engaging slots
21 and 22, into which are received the corre-
sponding lower and upper support and stabiliz-
ing rods 12 and {3, respectively. In the variant
of the invention illustrated in Figures 2, 3 and 4
of the drawings, each of the plate-like elements
14 is disengageably secured to the upper support
rod {3 by a retainer or securing element, gen-
erally identified by the numeral 23. The re-
tainer 23, when in operative position, consists
of a flexed, resilient, substantially flat, spring
clip 24, provided at each end with anchor bars
or anchor elements 25, complementary to and
adapted to engage the opposed anchor bar en-
gaging detents or notches 26 in the side of the
slot 22 associated with the upper support rod
{3. It is, of course, obvious to those skilled in
the art that the anchor bars 25 and detents 26
may readily be modified in various manners, too
numerous to illustrate. It is equally obvious
that as a matter of convenience the anchor de-
tents 26 are also provided in the walls of the
lower slot 21, so that when the plate (4 is in-
verted, as is common practice, the retainer 23
may be engaged in the notches 26 of the slot 21.

Upon an inspection of Figure 4 of the draw-
ings, it will be observed that the plate 14 rests
upon and is primarily supported upon the lower
or primary support rod or element {2 and sta-
bilized when in such operative position against
lateral motion of its lower portion by the en-
gagement with the lateral sides of rod 2. Plate
{4 is stabilized against lateral motion of its
upper end by engagement with the lateral sides
of the stabilizing rod 13. It will also be observed
that the rod 13 is not in engagement with the
retainer 23 when the plates 14 are thus mounted
in operative position. Such engagement is ob-
viously not necessary, in view of the fact that
the corresponding or complementary elements,
such as gaskets, flow apertures and knobs, of the
adjacent compressed, juxtaposed plates are
placed in the desired alignment by the manner
in which the plates are mounted upon the lower
support rod 12 and stabilized by rods {2 and
3.

It will be noted also that the spacing of the
anchor bars 25 from the rod (3, when seated in
the notches 26, is such that they may not be
released or withdrawn from the notches or de-
tents 26, excepting when the plate {4 is raised
to approximately its maximum elevation, inter-
mediate the rods 12 and {3, to thereby provide
the necessary clearance between the outer pe-
riphery of the rod {3 and the walls of the slots
29 and the openings of the notches or detents
26 to permit the withdrawal or release of the
anchor bars 25 from the detents 26. This is
done by taking up the clearance between the
lower portion of the rod 13 and the adjacent
portion of the plate at the bottom of slot 22.
The relative sizes and proportions of the rod
13, the spacing of the rod {3 from the portion
of the walls of the slot 22 where the notches 26
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are located, the size ‘of 'the anchor bars. 25, the
nofches -26 and the configuration .ofthe clip
24 must be so selected and arranged as to make
"possible ‘the ‘said: release or withdrawal of the
anchor bars 25 when the rod 3 is seated in the
lowee portion of the slot 22. .

To remove the plates 14 from the supportmg
framework of the plate type heat exchanger, as
illustrated in Figures 1, 2 and 3 of the drawings,
it-is first necessary to suitably rotate the hand-
wheel 1T to release.the compression upon. :the
coinpression element 15, and thereafter separate
the plates 12 and the spacing element 16-and the
compression element 15 in. the manner -clearly
indicated in Figure 2 of the drawings, to.a de-
gree sufficient to permit the heremafter described
plate removal operation. . .

Having thus separated the plates I4 and the
‘sbacing element: {6 and the compression ele-
ment {5 a sufficient distance, the plate {4 is piv-
oted transversely with respect to the remaining
assembled plates in the manner indicated in the
illustration of Figure 2 of the drawings.. Such
pivoting motion is continued until the slot 21 in
the lower periphery of the plate 184 is:disengaged
from the primary support or rod 12.  After the
rod 12 has thus been cleared from the support-en-
gaging elements, such as slot 21, in the lower por-
tion of the plate 14, the plate .14 may then be
pivoted laterally with respect to the remaining
assembled plates upon the upper.rod I3 and the
retaining element 23 in a manner illustrated in
Figure 3 of the drawings. ‘In this laterally.piv-

o

to. the rod 13, By followmg 2 tllting aid pivoting

. motion opp051te to that Just descrlbed and illus-

trated in Flgures 2. and 3 of the, drawmgs for the
removal of a plate from the supportmg frame-

upper stablhzmg and supportmg Tod 18, may be

..replaced in the press in such a manner as to

be supportecl upon the lower support fod 12 in

_the fashion illustrated in Figuré 4 of the disgw-
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ings.

In the normal cleamncr and mspectmg opera-
tlons At is necessary only to release thé compres-
sion upon the plates, as heretofore descnbed and
separate a plate from the remalmng plates by
transverse shdmg of the _plate upon the rods 12

.and 13. The thus separated ‘plate will be self-

susta1mng in that it is ‘stabilized against lateral

_ motion by the engagement of the’ rods {2 and 13

in the slots .21 and 22, and is stabilized against
excessive. t11t1ng by the éngagement of the re-
tainer 23 with the rod I3.

In the foregomg portlon of this spe01ﬁcat1on

: thele has been set forth g description of one of

30

oted position, the pivoted plate: i4 is supported .

by the disengageable retainer 23, which has then
been placed in sliding contact with the surface of
the upper rod 13 by the slight lowering of the
plate {4 incidental to the described pivoting
operation,
stabilized by the operator at any desired angle
suitable for further inspection or cleamng of the
plate.

To remove one or more plates Irom the sup-

porting framework or.press, it is hecessary only -

to pivot each of the plates 14 to be removed on its
respective retainer element. 23 in sequence in the
manner as just. described. . By raising the. plate
14 toward the upper support rod (3 until the rod

{3 is seated or about to be seated in the lower.

portion of the upper slot 22, the spring. clip or
retainer 23 may then be flexed sufficiently to en-
able the removal or disengagement of the anchor
bars 25 from the detents 26.. When the plate 14

has been elevated in the manner as just men-.

tioned, the rod 13 will no longer obstruct the
disengagement of the anchor bars 25 from the
notches 26. When the retainer 23 has been re-
moved from the plate 14, the plate may then be
withdrawn from rod 3 until the support en-
gaging slot 22 has been released entirely from
the rod {3, whereupon the plate 14 may then be
entirely removed from the press or framework.
To replace a plate or the like in the support-
ing framework, it is necessary only to place the
plate in the mentioned laterally tilted position
with the rod 3 received into the lowermost por-
tion of the slot 22.  After the plate is supported
_in such a position, the operator then flexes the
spring element 24 of the retamer 23 and 1nserts
the retainer 23 into the mouth of the slot 22 until
the anchor bars 25 are in alxgnment with the
detents 26. Upon the release of the ﬁexmn of
the spring 24 while in such a, pos1t10n the anchor

bars 25 will engage or be seated in the. detents,;

26, thereby disengageably securing the plate 14

The laterally.pivoted plate may be .
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the preferred variants of applicant’s invention
in a plate retainer for a plate type apparatus.

~ Figures 8, 9 and 10 iltustrate a second variant

of applicant’s 1nvent10n In the second variant
of applicant’s mventwn a ring-like plate re-
tainer element or washer 27, which has been
telescoped over the upper rod support ‘and stabi-

_ lizing rod 13, is provided with two opposed, cuter,

perlpheral oﬁset shoulders 28. The shoiilders 28
are adapted to be engaged in overlapping rela-
tlonshrp by’ the oppos1tely p051t1oned ‘peripheral

5 fianges 29, prov1ded on the edge of the plate 14

at the Juncture of the mouth of the slot 22 and
the outer per1pheral edge of the 'plate 4.
Flanges 29, Whlch extend ‘outwardly and down-
wardly from the upper -edge of the facé of the

‘plate 14, as clearly illustrated in Figtire 9 of the
bdrawmgs, are.of such proport1ons with respect

~ to the shoulders 28 of the ring 27 as t0 pérmit a
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in Figure 6 of the drawings. '

reasonable degree of hinging motion sufficient to
enable the hereinbefore described transverse piv-

oting of the plates 14, as illustrated in Figures 2

and 3 of the drawings, duting the removal or
replacement operation, in which a plate is either

iemoved or replaced into the supporting frame-

work or press. Thé tolerances and proportions
are also such as to permit the free transvelse
sliding” of the plates and to prevent excessive
transverse tilting of the fop of a plate supported
upon the lower rod 12 out of contact with the re-
maining plates.  To insert a plate into a press
provided with the retammg ring ‘27, it is neces-
sary only to move the upper edge of the’ plate
14 into position with respect to the Jower sup-
port rod {3, so that the rod 13 is recelved into
the lowérmost portion of the slot 22.” In this po-
sition, the outwardly and downw rardly turned
flanges 29 may be placed in overlappmg ‘rela-

“tion with the complementary shoulders 28 of the

ringlike plate retainer 21. “When the flanges 28
have thus engaged the shoulders 28 of the rings:
21, the plate may then be lateérally and trans-.

'Vversely pivoted into operative position in the
manner . clearly illustrated in Figures 2 and 3

of the drawings, and as herembefore described,
for inserting a plate into a ‘press when the plate
is provided with a retainer of the type illustrated
To remove a plate
from a press provided ‘with the retainer ring 21,

“the opposite proceduré is followed.

In Figures 11 and 12 of the drawings, there is.
illustrated a third variant of applicant’s inven-.
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tion in the form of a hairpin-like spring clip,
also adapted to be used as a retainer for the type
of plate illustrated in Figure 9 of the drawings.
In this variant of applicant’s invention, it is con-
templated that the hairpin-like clip, generally in-
dicated by the numeral 30, will be disengage-
ably clasped or engaged on the rod 13 in such
position that the flexed arms 31 thereof, gen-
erally speaking, will be in a horizontal position
.and extending in g gripping contact on either side
of the rod 13 a sufficient distance as to overlap
‘the mouth of the slot 22 and in turn to be over-
lappingly engaged by the outwardly and down-
wardly turned flanges 28 of the plate i4. By
‘this arrangement, the plates 14 may be pivotally
.supported in g hinge-like fashion upon the upper
branch (3 of the hairpin-like clip 30 when re-
leased from the main support red {2 and will be
stabilized against excessive transverse {ilting in
:those instances where an individual plate is sup-
:;ported independently upon rod 12 out of con-
tact with the remaining rods. To remove a plate
44 from the supporting framework or press or
to replace a plate 14 into the supporting frame-
-work or press, when using a variant of applicant’s
invention involving the hairpin-like clip pin 30,
illustrated in Figure 11 of the drawings, substan-
tially the same procedure is followed as when
using the retainer ring 21, illustrated in Pigure 8
of the drawings.

In Figure 12 of the drawings there is illustrated
a partial view of a plate t4 of the type partially
illustrated in Figure 9 of the drawings, in an as-
sembled, operative position in a supporting press
or framework, clearly indicating the manner in
which the plate 14 is supported upon the lower
rod §2 and stabilized by the combined action of
the retainer 30, the rod {3 and the flanges 29
at the upper end of the plate 14.

Figures 13 and 14 illustrate a further modified
variant of applicant’s invention, also adapted to
be used with a plate of the type illustrated in
Pigure 9 of the drawings, and which is provided
with the outwardly and downwardly turned
flanges 29. Pigure 15 illustrates a modification
of the variant of the invention illustrated in
Figures 13 and 14. In these variants of the ap-
plicant’s invention, illustrated in Figures 13, 14
and 15 of the drawings, a retainer pin 32 is se-
cured to one or both of the flanges 29 after the
plate i4 has been brought into position with re-
spect to the upper supporting rod I3 in such a
manner that the support rod i3 has been re-
ceived into the lower portion of the slot 22.
When the plate i4 and the rod {3 have thus been
brought into relative position, the pin 32 is
placed across the mouth of the slot 22, so as to
completely span the same, and to be overlap-
pingly engaged by the outwardly and downwardly
turned flanges 29 at the upper edge of the plate
{§. When in such position, the pin 32 is then
locked to the plate {4 by driving a key pin 33
through suitable openings in the flange or flanges
29 and the pin 32. A modified form of retaining
the pin 32 in proper position with respect to the
flanges 29 is illustrated in Figure 15 of the draw-
ings, and contemplates that after the pin 32 has
been placed in position in the manner jllustrated
in Figure 13 of the drawings, suitable detents 34,
such as may be made by the use of an appropri-
ate punch, are formed in each of the flanges 29
beyond the outer ends of the retainer pin 32,
thus locking the pin 32 in position on the plate
4.

- The manner of pivoting the plate i4 into and
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out of operative position in the supporting press
when the plate 14 is equipped with a retainer pin
32 is accomplished by following the same pro-
cedure as that hereinbefore described for use
with the mentioned variants of applicant’s in-
vention and as generally illustrated in Figures 2
and 3 of the drawings. To completely remove
the plate from the press, when using a retainer
pin 32, it will, of course, be necessary to either
remove the key pin 33 or to remove the detents
34 and then withdraw the pin 32 from the flanges
29. The transverse stabilization of the upper
portion of a plate supported independently upon
the rod 12 out of contact with the remaining
plates results from the engagement of the pin
32 with the rod 13, whereby excessive tilting of
the plate is prevented.

In each of the hereinbefore described variants
of the applicant’s invention, such as the variants
contemplating the use of the spring clip retainer
23 or the ring 271 or the hairpin-like retainer 30
or the retainer pin 32, it is contemplated that
such retainer, when in operative position, will
completely span the mouth of the slot 32 out-
wardly of the supporting and stabilizing red 13.
It ig further contemplated that each plate 14 be
individually provided with a retainer element,
thereby permitting the transverse and lateral
tilting of the individual plates in the operation
of inserting plates in the supporting framework
or the operation of withdrawing plates from the
supporting framework or in the operation of tilt-
ing the plates for inspection and cleaning, all in
the manner as hereinbefore described, or as dia-
grammatically illustrated in Figures 2 and 3 of
the drawings.

In Figure 17 of the drawings, there is illus-
trated a further variant of applicant’s invention,
which contemplates the use of the plate 14 of
the type illustrated in Figure 7 of the drawings,
in which at least the upper slot 22 is provided
with opposed notches or detents 28.

After all of the plates 14 have been assembled
on the supporting framework or press, with the
supporting rods 12 and 13 in the complementary
peripheral slots 21 and 22 of the plates 14, a lock-
ing bar 35, provided with outwardly extending
flanges 86 at its lower face, is telescoped through
the outer openings of the slots 22 of the assem-
bled plates 14 with the flanges 36 of the bar 35
engaging the complementary detents 26 in the
wall of the slots 22. By this arrangement, the
locking bar 35 will span the outer opening of
the slot 22 outwardly of the supporting rod 13,
thereby locking the plates (4 in position on the
supporting framework which includes the rods
12 and 3.

It may appear obvious that any appreciable
transverse or any lateral tilting of the plates (4,
in the manner as diagrammatically illustrated
in Figures 2 and 3 of the drawings, will not be
possible when using the locking bar 35, illus-
trated in Figure 17 of the drawings. However,
upon a release of the compression upon the com-
pression element {5, the spacing element 16 and
the plates 14, the plates {4 may be separated one
from another any desired distance as limited by
the expanse of the supporting press or frame-
work, so as to enable inspection and cleaning of
the plates. When thus separated, any individual
plate may ke supported in substantially vertical
arrangement out of contact with any remaining
plates. 'To remove any plate 14 from the sup-
porting press or to insert any plate 14 into the
supporting press when using the retainer bar 38
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of the type illustrated in Figure 17 of the draw-
ings, it is necessary first to withdraw the bar 35
from the assembled plates (4, after which the
transverse and lateral tilting motion of the
plates, as diagrammatically illustrated in Figures
2 and 3 of the drawings, may be ytilized either
to replace or remove plates into the press or sup-
porting framework.

From the foregoing description of applicant’s
invention it is apparent that applicant has pro-
vided a simple, unique and novel means for de-
tachably securing plates or the like to the sup-
porting and stabilizing framework of the plate
type apparatus. Plate retainers of this particu-
lar nature are of great importance and utility,
in that they enable the ready handling, cleaning
and inspection of numerous plates in a plate
type heat exchanger, without the necessity of
entirely removing each individual plate from the
supporting framework and press and at the same
time avoiding the danger of freed plates drop-
ping from the press, thereby preventing the
prohable damage to the relatively fragile and
gasketed plates.

It will be appreciated by those skilled in the |

art that in a device embodying the present inven-
tion the supporting elements or rods may readily
be arranged in a different order with respect to
one another. For example, the supporting rods
may be arranged in a substantially horizontal
plane instead of being arranged horizontally in
a substantially vertical plane, as illustrated in
the various modifications of the preferred em-
bodiment of this invention. Similarly, it will be
chvious to those skilled in the art that elements
other than rods may readily be used for support-
ing and stabilizing the plates in the supporting
framework or press.

Accordingly, it is desired that this invention
should not be limited to the specifically described
vertical arrangement of the plate-like elements
or the use of supporting rods referred to in the
preceding description.

Having thus described the illustrated and pre-
ferred embodiments of this invention in a plate
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type apparatus, the invention is not to be re-
stricted to the specifically illustrated embodi-
ment thereof, as set forth in the drawings and
as heretofore described, excepting insofar as
necessary by the prior art disclosures and by
the appended claim.

This invention is hereby claimed as follows:

A device, for example for heat exchange or
filtering purposes, of the type in which a number
of plate-like elements are held in closely spaced
or abutting relation, if desired under compres-
sion, upon a pair of support members forming
part of a frame which is provided with means for
increasing the space available to the plate-like
elements on the support members, each element
keing provided with notches at opposite ends for
receiving said support members, characterized by
the feature that each plate-like element is car-
ried by one of said support members and is
stabilized against lateral displacement by en-
gagement of the other support member with the
notch in the associated end of the element, and
that a retaining member is disengageably asso-
ciated with the plate-like element in a position
to bridge the last mentioned noten, there being
a, clearance between said retaining member and
either the plate-like element or the stabilizing
support member to permit movement of the
plate-like element in the direction of g line con-
necting the two notches.
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