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9 Claims.

This invention relates to plate type heat ex-

. changers, filter presses and like apparatus built

up of & plurality of Juxtaposed plate members
or plate member and frame members,

The invention is more particularly concerned
with apparatus of the type referred to in which
the plate members or the plate members and
the frame members are supported in position
on or by a pair of horizontally disposed. bars
one of which may be arranged at the upper end
of the sald members and the other at the lower
end of said members, Usually in such appara-

tus, each member is provided with an apertured
lug at its upper end and with a slotted lug at
its lower end so that the members can be
threaded over and suspended from  the upper
bar with their lIower lugs resting on or extend-
ing over the bottom bar.

The chief object of the bresent invention is
to simplify the means for supporting the said
members so that they may be more readily re-
moved from the heat exchanger, filter-press or
the like when necessary and yet will not fall
out of their. own accord.

According to the invention the apertured Iugs
brovided at one end of the said members are
slotted or formed with cut-away portions ex-
tending outwardly from the aperture to the pe-
riphery of the lug and the upper bar or one of
the bars Is shaped or formed over at least a part
of its length to enable the slotted Iug of the
member {0 be removed to be detached there-

from ss, for example, by sliding the same later- )

ally of the bar.

In order that the said Invention may be clear-
ly understood and readily carried into effect, the
same will now be more fully described with ref-
erence . to the accompanying - drawings, in
which— .

Figs. 1 and 2 illustrate two modes of forming
the lugs: at the upper ends of plate members
or frame members.

Pigs. 3 and 4 are explanatory views showing
the procedure adopted for removing from a heat
exchanger or filter-press .plate members or
frame members provided with lugs of the forms
shown in Figs. 1 and 2; and Figs. 5, 6 and 7
Mustrate further alternative modes of carry-
ing the invention into effect,

According to the form of the invention illus-
rated by Fig, 1, the lug 2 provided at the upper
'‘nd of a plate or frame member of a heat ex-
‘hanger or filter press is formed, at the part
hereof which is normally disposed "above the
IbPer supporting bar 3 of the heat exchanger
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or filier press, with & slot 4 of a width which is
less than the diameter of the said bar and at
& convenient point along itg length the bar is
reduced in cross section as, for .example, by
forming the same with two diametrically oppo-
site flat portions § spaced from one another a
distance which is. less than the width of the
said slot, the said flattened portions being dis-
Dosed horizontally or in some other non-ver-.
tical position.

Alternatively, the slot 4 may, as indicated in
Fig. 2, be provided at a part of the apertured
lug which is normally disposed to one side of
the upper bar so that the upper end of the
Dlate or frame member has a hook-like forma-
tion, Also, the part of the bar of reduced cross
Section may then be formed by two vertically
or obliquely disposed flat portions 5.

At thelr lower ends, the plate or frame mem-
bers are preferably formed with slotted Iugs 8,
which rest on or extend over the bottom bar 9
of the heat exchanger or filter press.

In order to remove g plate member or frame
member formed as described from a2 heat ex-
changer or filter bress, the said member is first
tilted or swung away from the other elements
of the apparatus into a position such as that
illustrated by the member a in Fig, 3, in which
the forked portions of the lug 8 are free to move
laterally of the lower bar 9. Thereafter it is
slid along the top bar 3, until the slot 4 and the
part of the bar of reduced cross section register
with one another and swung upwardly about
the bar (as indicated, for example, by the arrow
b in Fig, 4) until, by longitudinal displacement
of the said member in the direction of the ar-
Tow ¢ in Fig. 4, it can be freed from the sup-
porting bar. It desired, the bar 3 may be
formed with a plurality of portions of reduced
cross sectional ares, - For example, as shown in
Fig. 3, it may be provided with two such por-
tions as indicated at e and f. In some in-
stances, it may be undesirable, from a practical
standpoint, to use a supporting bar with parts
thereof permanently removed therefrom to pro-
vide portions of reduced cross-sectional  area
and, in such cases, the removed part or parts
corresponding in shape with the shape of the
removed parts may be used as detachable pads
which are normally screwed or otherwise se-
cured in position on the paris of reduced cross-
ection to give the bar g substantially constant
cross-section and which can be removed there-
from when it is necessary to uncover the part
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of reduced cross sectional area for the purpose
of enabling a plate or the like to be removed.
Also, in some instances, instead of forming
the supporting bar 3 with one or more portions
of reduced cross sectional such as are provided
by the flattened portions described with refer-
ence to Figs. 1 and 2, the bar may be formed
so that it is non-circular, e. g, elliptical, in
cross section over the whole or a part of its
length. Examples of such arrangements are
illustrated in Figs. 5 and 6, the parts being pro-
portioned so that a plate or  frame member
to be removed can be detached from the bar

by swinging it laterally about the bar until the.

slot # is opposite & portion of the bar of reduced
thickness and then displacing the same longitu-
dinally. '

Also, in some instances, the reduction in the
cross section of the supporting bar may be ob-
tained by forming in the bar an annular or ar-
cuate groove. For example, as is illustrated hy
Fig. 7, the bar 3 may be formed with one or
more longitudinally extending grooves I5 which
terminate or merge into an annular or arcuate
groove (6 and the lug 2 may be formed with an
inwardly extending projection or projections 18
engaging the groove or grooves {5, the arrange-
ment being such that a plate member or the like
can be detached by sliding it along the bar un-
til the groove 16 is reached and then displacing
the same longitudinally. :

1t will be appreciated that the invention is not
restricted to use with apparatus provided with
upper and lower bars for supporting the ele-
ments or plates and that it is also applicable to
apparatus in which the elements, plates or frames
are adapted to be supported in position on bars
arranged in the same or substantially the same
horizontal plane.

Having now particularly described and ascer-
tained the nature of the said invention and in
what manner the same is to be performed, I
declare that what I claim is:

. 1. An apparatus of the built-up plate type fer

the treatment of fluids, comprising a supporting
bar, a plurality of plate-like elements, and . a
lug on each element adapted to receive the sup-
porting bar, said lug being slotted to provide a
mouth for the opening, said mouth being of a
width less than the major cross-sectional dimen-
sion of the bar to prevent the removal of the bar
through the mouth, and said bar having a por-
tion of & cross-section less than the width of
the mouth adapted to freely pass through the
mouth.

2. An apparatus of the built-up plate type for
the treatment of fluids, comprising a round sup-
porting bar, a pluralify of plate-like elements,
and a lug on each element adapted to receive
the supporting bar, said lug being slotted to pro-
vide a mouth for the opening, said mouth bheing
of a width less than the major eross-sectional
dimension of the bar.to prevent the removal of
the bar through the mouth, and said bar hav-
ing a portion of a cross-section less than the

width of the mouth adapted to freely pass

through the mouth. :

3. An apparatus of the built-up plate type for
the treatment of fluids, comprising a round sup-
porting bar, a plurality of plate-like elements,
and a lug on each element adapted to receive
the supporting bar, said lug being slotted to pro-
vide a mouth for the opening, said mouth being
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of a width less than the major cross-sectional
dimension of the bar to prevent the removal of
the bar through the mouth, and said bar having
two diametrically opposed flat portions spaced
apart a distance less than the width of said
mouth adapted to freely pass through the mouth.

4. An apparatus according to claim 10, in which
the supporting bar is reduced in cross-section by
the formation therein of an annular groove.

5. An apparatus of the built-up plate type for
the treatment of fluids, comprising a round sup-
porting bar, & plurality of plate-like elements, a
lug on each element adapted to receive the sup-
porting bar, said lug being slotted to provide a
mouth for the opening, said mouth being of a
width less than the major cross-sectional di-
smension of the bar to prevent the removal of the
bar through the mouth, said bar having a longi-
tudinally extending groove formed therein, and
a projection carried by said lug and extending
into said longitudinal groove, and said bar fur-
ther having a portion of reduced cross-section to .
enable the bar to pass freely by said projection.

6. An apparatus of the built-up plate type for
the treatment of fluids, comprising a round sup-
porting bar, a plurality of plate-like elements, a .
Iug on each element adapted to receive the sup-
porting bar, said lug being slotted to provide a
mouth for the opening, said mouth being of a
width less than the major cross-sectional di-
mension of the bar to prevent the removal of the .
bar through the mouth, said bar having a longi-
tudinally extending groove formed therein, and
a projection carried by said lug and extending
into said longitudinal groove, and said bar hav-
ing an annular groove merging into the longi-
tudinal groove to enable the bar to pass freely
through the mouth of the lug and by said pro-
jection. :

7. An apparatus for the treatment of fluids,
comprising a pair of spaced parallel bars, a plu~
rality of plate-like elements, lugs on opposite -
edges of said elements, each lug having an open-
ing therein to receive one€ of said bars, the mouth
of the opening of one of said lugs being of -a
width at least equal to the diameter of the bar to
be received thereby to provide for the movement
of the bar into and out of said opening through
the mouth thereof, the mouth of the opening of -
the other of said lugs being of a width less than
the diameter of the bar to.be received thereby,
and said last-mentioned bar having portions of

‘reduced cross-section to provide for the move-

ment of the bar into and out of the opening
through the mouth thereof. : .

8. An apparatus of the built-up plate type for
the treatment of fluids, comprising a supporting
par, a plurality of plate-like elements, a lug on
each element adapted to receive the supporting
bar, said lug being slotted to provide a mouth for
the opening, said mouth béing of a width less

‘than the major cross-sectional dimension of the

bar to prevent the removal of the bar through
the mouth, and said bar having a portion of a
cross~-section less than the width of the mouth
adapted to freely pass through the mouth, a sec-
ond bar parallel to said supporting bar, and a
lug on the opposite edge of each plate-like ele-
ment having an opening for receiving said second
bar. '

9. An apparatus according to claim 1, in which
the bar is elliptical In cross-section.

~ WILLIAM EDWARD CROSBY.



