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1

This {nvention relates 1o apparatus for apply-
ing pressure to the assembled members of an ar-
ticle and pertains more particularly fo apparatus
in which expansible elastic members exert a de-
sired pressure on assembled articles of footwear
and the like:

It is an object of this invention to provide
pressing apparatus which will exert a desired uni-
form pressure on.the surface of the assembled
members of an article regardless of the configura-
tion of the article.

Another object of this invention is to provide
pressing apparatus having expansible elastic
pressure exerting members which can be readily
removed and replaced.

Still another cbject of this invention is to pro-
vide pressing apparatus having expansible elas-
tic members which will withstand the relatively
sharp edge of the jack-receiving cavity in the
last upon which the footwear is assembled, while
at the same time being sufiiciently thin and flex-
ible to conform to the irregular shape of the foot-
wear.

A further object of this invention is to provide
pressing apparatus' having expansible - elastic

members which function without the necessity ::

of rigidly securing the article in one particular
position on said elastic members.

It is also. an cbject of this invention to pro-
vide pressing apparatus having a pair of expan-

sible elastic members capable of completely en- 7=

compassing an article placed therebetween when
said expansible elastic members are expanded.
Another object is to provide apparatus capable

of pressing satisfactorily articles of footwear hav- g

ing a wide range of last sizes and shapes, with<
out the necessity for any changes or adjustments
in the apparatus.

Other objects of this invention will be appar-
ent from the drawings and description whmh
follow.

It has been customary in the construction of
footwear, such as overshoes, boots, gaiters, and
the like, in which numerous members are ad-
hered together to form an integral unit, to press
each member with a hand tool onto members pre-
viously assembled on a last forming a bond be-
tween the assembled members. Assembling foot-
wear in this manner is tedious and time consum-
ing and frequently results in unsatisfactory ad-
hesion between 'the members in the finished ar-
ticle due to fatigue of the operator and to an
uneven pressure having been exerted on the vari-
ous members of the assembled article,

Several pressure exerting devices having ex-
pansible elastic members have been proposed, but
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have proven unsatisfactory in various respects:
the edges of the form or last upon which the ar-
ticle is built readily tear or cut the expansible
elastic members of the apparatus; the expansible
elastic members. are incapable of exerting the
desired uniform pressure about the entire outer
surface of the article; and it is necessary to se-
cure the article rigidly in one particular position
during the pressing operation, a step which is
very time consuming and which increases greatly
the cost of the pressing operation. 'Furthermore,
the apparatus heretofore available has been ca-
pable of handling only a very limited range of
sizes and shapes of footwear without the neces-
sity for extensive changes and adjustments.

Pressure exerting apparatus constructed in ac~
cordance with this invention comprises. g pair of
relatively thin expansible elastic diaphragms se-
cured to pressure chambers into which a fluid
under pressure is-forced when the apparatus is in
an operating position to expand the diaphragms
which completely encompass and exert a uni-
form pressure on the entire outer surface of the
article to be pressed. The article is merely placed
between the diaphragms and is not rigidly se-
cured -in one particular position thereby requir-
ing less care and fewer operations to be per-
formed by the operator. The expansible elastic
diaphragms are provided with reinforced areas to
y resist the relatively sharp marginal zones of a
form or last upon which the article is assembled,
eliminating the difficulties encountered hereto-
fore with expansible elastic diaphragms which
readily tore when the diaphragms were expanded
in contact with- the margmal zenes of a form or
last.

In the drawmgs.

Pig. 1 is a view in elevation partly broken away
and in section of a pressing apparatus embody-
ing this invention in the open position and a shoe
on a-last in position te be pressed;

Fig, 2 is a view in elevation partly broken away
and in section of the upper and lower pressure
chambers of a pressure exerting apparatus em-~
bodying this invention in g closed operating posi-
tien and showing a shoe on g last being pressed
between two expanded elastic diaphragms;

-Fig. 3 is an enlarged sectional view showing
the construction of the diaphragm margin and a
means for sealing the diaphragm to the pressure
chamber; and
~ Fig. 4 is a view in perspective partly broken
away and in section of an expansible elastic dia-
phragm with lasted shoes in position for the
pressing operation.

The pressing apparatus comprises an  upper
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pressure chamber 10 defined by side walls 11, I
and upper wall {2 and having its lower face open.
Upnper wall 12 of pressure chamber 10 is provided
with g web of reinforcing ribs 13, 13 to strengthen
the chamber. Supporting frame 15 consisting of
front wall 18, rear wall 17, side-walls:{8; 18 and
hase member {9 serves-to support upper pressure
chamber {0 which is secured thereto in an in-
clined position by bolts (4, 4.

Lower pressure chamber 2¢ having a construc-
tion similar to pressure chamber 10 but having-
its open face uppermost is mounted beneath pres-
sure chamber 8. A pivot-bracket: 21 which-is
secured to lower pressure chamber 20: pivobs
about pin 22 which is supported by bracket 23
gecured to rear wall 17 of supporting frame (5
permitting lower pressure chamber 28 to be ro-
tated from the open horizontal position ss-shown
in Fig. 1 to the closed position as shown in dotted
lines in Fig. 1. Front wall {6-of supporting frame
15 terminates just below the:upper-face of lower
chamber 20 when: it-is: in- a horizontal position
tc provide an access opening in the fore part:of
the apparatus through which articles to: be
pressed may be introduced and withidrawn. An
arcuate shield 24 which is secured to lower:cham-
her 20 provides: a cover for. the above-mentioned
access opening when lower chamber 28 is in-the
closed position.

Relatively thin flat flexible expansible elastic 3

diaphragms 25, 2§- are. disposed over: the open
faces of pressure ‘chambers 18, 29, Diaphragms
75,25 as shown .in Fig. 4 are constructed about
metal frames 27, 27 which impart the desired
configuration to diaphragms 25, 28 and provide
reinforcement for the marginal areas 28; 28, The
diaphragms. are constructed of a relatively thin
flexible elastic rubbery. sheet, preferably of vul-
canized natural rubber such: as:caoutchoue: and
the like, whose margins 28, 28 are secured around
frames 2T, 27 as shown in Fig. 3 and are adhered
to the -opposing face:of ‘the-diaphragm.

Flastic reinforcing: membranes 38, 30 compris-
ing a sheet of flexible -elastic rubbery: material,
preferably a vuleanized natural rubber:such as
eaoutchouc and 'the like; are disposed along two
marginal zones of the outer faces of ‘diaphragms
25 26 in an opposing face-to-face relationship
when' chamber 28'is in the closed position pro-
viding a double’ thickness of elastic: material
slong the margins- of ~each diaphragm 25, 28.
However, reinforecing membranes 30, 30 should be
sufficiently thin and flexible to: permit-the dia-
phragms 25, 28 to conform: to-the:irregular shape
of an article placed therebetween. It is prefer-
able that membranes 30, 38 not-be-adhered to
digphragms 25, 26, so that the membranes-may
readily be replaced if they become worn.

Straps-21, 31 which are-secured to webs-13, 13
and extend across the open faces.of chambers
18, 20 provide means- for- holding diaphragms
28 26 and membranes- 30, 30 across the open
faces of pressure chambers 10, 20. Straps 31, 31
are easily removed permitting diaphragms 25, 26
and/or membranes 30, 80 to be readily replaced.
Pressure sealing gaskets 32, 32 are fitted into
channels 33, 33 in upper pressure chamber 10
and. lower pressure chamber 28.to seal dia-
phragms 28, 28 to the pressure chambers.

Fittings 34, 34 as shown in Fig, 1 provide means !

through which air under pressure is. delivered
to-and removed from pressure chambers 10, 29.
It is necessary that hose 29 attached to. fittings
34, 34 leading to lower chamber- 20. be flexible
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to permit chamber 20 to move from the open to
the closed operating position.

Guard 35 secured to chamber 10 prevents the
operator’s hands from being caught between di-
aphragms 25, 26 as the lower chamber 20 is
closed.

The opposing margins of diaphragms 25, 28
do not form an air tight joint when the chambers
10, 22 are in the closed position because of double
thicknesses of. rubbery material at the corners
of frames 2T, 27 and because of straps 31, 3, so
that air trapped between the opposing faces of
diaphragms. 25, 26 as chamber 280 moves to a
closed” position is- permitted to escape.

Loower pressure-chamber 20 is actuated from
an open to.a-.closed position and returned to an
open position by a pneumtic toggle lever system.
The-toggle system comprises toggle arm 36 which
is secured to chamber 20:by pin 37 and to a second
toggle arm 38 by pin 39. Toggle arm.38.is keyed
to-shaft 40. One end: of connecting arm.4l.is
likewise keyed to shaft 40-and the:other.end is
secured by pin 42 to piston 43 which slides.in cyl-
inder 44. Connections 45, 45 on cylinder 44 pro-
vide a means for admitting and removing -com-
pressed air from cylinder 44. Cylinder.44 is piv-
otally secured to pivot support 48 which in furn
is mounted on base member 19.

Pressure: chambers 10; 20 normally are main-
tained in an open position as shown.in: Fig. 1.
To illustrate the operation of the-pressing appa-
ratus.a shoe 41 constructed of numerous members
agsembled on 2 last 48-is placed on lower dia-
phragm 2§, as shown in Fig. 4, with the head 49
of last 48 resting on a. reinforcing membrane 30.
Compressed air is.admitted into cylinder.44 forc-
ing. piston 43 upward aetivating the-togzgle lever
system which causes the lower: pressure chamber
28 to pivot about pin 22 until chamber 29 is in.a
closed: position, as shown in Fig. 2. When lower
pressure chamber 20 is in the: closed. position
compressed air is admitted into pressure cham-
bers 10, 29: expanding diaphragms 25; 26-which
cempletely -envelop shoe-41 and. exert a uniform
pressure on-zll of the members: of shoe 41 forming
o hond hetween said members.. After a desired
time has elapsed during which pressure is being
exerted on shoe 47, the pressure is-released from
pressure. chambers: 19, 20 permitting diaphragms
25, 26-to return to a generally flat configuration.
Pressure- is: then released from: cylinder- 44; and
compressed. air-is. admitted: to the opposite end
of - piston 48 forcing piston 43: downward urging
chamber 28 to the open position.. Shoe 4T is.re-
moved and. another operation cycle.may begin.

Forms, such as last 48 upon which articles are
asembled, generally are provided with a jaek-re-
ceiving cavity 59 which has relatively sharp edges
tending to-cut or tear diaphragms. 25, 26. Dia-
phragms constructed in accordance with this ins
vention having at least one:reinforecing member
against: which: the head of -a form is-placed-are
not as readily cut or-torn; since the reinforcing
members. provide additional resistance.to the-cut=
ting - tendencies of ‘the form:as:the diaphragms
are expanded:

A pressing apparatus made in: accordance-with
this invention is capable of pressing several ar-
ticles in: one operating cycle and is. useful in
pressing articles of varying configurations- and
sizes.

A. pressing apparatus constructed: in- accord-
ance with this invention applies a; uniform pres=
sure upon the entire outer:surfaces.of the:article
which bonds-all of the.adherent surfaces together




2,654,901

forming an integral article having uniform un-
broken bonded members. .

It is clear that obvious variations and modifica
tions may be made without departing from the
spirit and scope of this invention as defined in
the appended claims.

I claim:

1. A pressing apparatus for pressing irregu-
larly-shaped articles which comprises a pair of
rigid open faced pressure chambers, at least one
of said chambers being mounted for movement
to and from the other with their open faces op-
posed, a normally flat thin flexible expansible
elastic diaphragm disposed across the open face
of each said chamber, at least one relatively thin
flexible expansible elastic reinforcing membrane
disposed across a restricted zone of the outer
pressing face of each said diaphragm, said re-
inforecing membranes being in opposed mating
relationship when said chambers are in face-to-
face relationship, means for moving said cham-
bers toward and from a position in which said
diaphragms are pressed together along their mar-
gins, and means for introducing a fluid under
pressure inte said chambers while said dia-
phragms are opposed to press said diaphragms
toward each other and about said article disposed
therebetween.

2. A pressing apparatus for pressing irregu-
larly-shaped articles which comprises a pair of
rigid open faced pressure chambers, at least one
of said chambers being mounted for movement
to and from the other with their open faces op-
posed, a normally flat thin flexible expansible
elastic diaphragm disposed across the open face
of each said chamber, a pair of relatively narrow
thin flexible expansible reinforcing membranes
disposed across spaced parallel zones of the outer
face of one of said diaphragms, corresponding
membranes disposed across corresponding zones
of said second diaphram, means for moving said
chambers toward and from a position in which
said diaphragms are pressed together along their
margins, and means for introduecing a fuid under
pressure into said chambers while said margins
are opposed to press said diaphragms toward each
other and about said article disposed therebe-
tween.

3. A vpressing apparatus for pressing irregu-
larly-shaped articles which comprises a pair of
rigid open-faced pressure chambers, at least one
of said chambers being mounted for movement
to and from the other with their open faces op-~
posed, g normally flat thin flexible expansible
elastic diaphragm disposed across the open face
of each said chamber, at least one relatively thin
flexible expansible elastic reinforcing membrane
disposed across a restricted zone of the outer
pressing face of each said diaphragm and detach~
ably secured thereto, sald reinforcing membranes
being in opposed mating relationship when said
chambers are in face-to-face relationship, means
for moving said chambers toward and from a
position in which said diaphragms are pressed to-
gether along their margins, and means for intro-
ducing a fluid under pressure into said chambers
while said diaphragms are opposed to press said
diaphragms toward each other and about said
article disposed therebetween.

4. A pressing apparatus for pressing irregu-
larly-shaped articles which comprises a pair of
rigid open-faced pressure chambers, at least one
of said chambers being mounted for movement
to and from the other with their open faces op-
posed, a normally flat thin flexible expansible
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elastic diaphragm disposed across the open face
of each said chamber, g pair of relatively narrow
thin flexible expansible reinforcing membranes
disposed across spaced parallel zones of the outer
face of one of said diaphragms and detachably
secured thereto by mechanical means, corre-
sponding membranes disposed across correspond-
ing zones of said second diaphragm and detach-
ably secured thereto by mechanical means, means
for moving said chambers toward and from. a
position in which said diaphragms are pressed
together along their margins, and means for in-
troducing a fluid under pressure into said cham-
bers while said margins are opposed to press said
diaphragms toward -each other and about said
article disposed therebetween.

5. A pressing apparatus for pressing articles
which comprises an upper pressure chamher hav-
ing an open bottom face, said chamber being
rigidly secured in an inclined position, g lower
pressure chamber having an open top face mat-
ing with the open face of said upper chamber,
said lower chamber being pivotally mounted for
rotational movement about an axis adjacent the
lowermost portion of said inclined upper cham-
ber to and from an open position in’ which the
open face of said lower chamber is substantially
horizontal and a closed position in which the
open faces of said chambers are in substantially
parallel opposing relationship, a compressible
sealing means disposed along the extent of the
margin of each said open face, a normally flat
thin flexible expansible elastic diaphragm dis-
posed over the open face of each said chamber
with the margin of said diaphragm overlying said
sealing means, at least one relatively thin flexible
expansible elastic reinforcing member ‘disposed
across a restricted zone of the outer pressing face
of each. sald diaphragm, means for rotatably
moving said lower chamber to and from said open
and closed position, and means for introducing a
fluid under pressure into said chambers while said
chambers are in the closed position fo press said
diaphragms toward each other and to stretch
them about the entire outer face of said article
disposed therebetween.

6. Pressing apparatus adapted fo press irregu-
larly-shaped articles which comprises & pair of
rigid open-faced pressure chambers, at least one
of said chambers being mounted for movement to
and from the other with their open faces opposed,
a compressible sealing means disposed along the
extent of the margin of each said open face, a
normally flat thin flexible expansible elastic dia-
phragm disposed over the open face of each said
chamber with the margin of said diaphragm
overlying said sealing means, at least one rela-
tively thin flexible expansible elastic reinforcing
membrane disposed across a restricted zone of the
outer pressing face of each said diaphragm,
means for moving said chambers toward and
from a position in which said diaphragms are
pressed together slong their margins, and means
for introducing a fluid under pressure into said
chambers while said diaphragms are opposed to
press said diaphragms toward each other and
closely about said irregularly-shaped article dis-
posed therebetween.

7. Pressing apparatus adapted to press irregu-
larly-shaped articles which comprises a pair of
rigid open-faced pressure chambers, at least one
of said chambers being mounted for movement to
and from the other with their open faces opposed,
a compressible sealing means disposed along the
extent of the margin of each said open face, a
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normaily flat thin: fisxible expansible elastic dia-
phragm disposed over the.openface of each said
chamber: with' the. margin: of said diaphragm
overlying said sealing means, a.pair of relatively
narrow-thin flexible.expansible elastic reinforeing
membranes disposed: across spaced parallel zones
of the outer face of one of said diaphragms, corre-
spending membranes: disposed across correspond-
ing zones-of said second disphragm, means for
moving said chambers toward. and from a posi-
tion:in which said diaphragms are pressed to-
gether along their margins, and means for in-
troducing a fluid under. pressure into said cham-
bers while.said margins are opposed to press said
diaphragms toward each other and closely about
said irregulariy-shaped article disposed therebe-
tween.

8. Pressing apparatus adapted to press irregu-
larly-shaped articles which comprises- a pair of
rigid open-faced pressurs chambers; at least one
of said chambers:- being mounted for movement

to and from the other with their cpen faces op~

posed, a. compressible- sealing means disposed
along the extent of the margin of each said open
face; a normally flat thin flexible expansible elas-
tic diaphragm disposed over the open face of each
said chamber with the margin of said diaphragm
overlying said sealing means, at least one rela~
tively thin flexible expansible elastic reinforcing
membrane disposed across s restricted zene of the
outer pressing .face of each said diaphragm, and
detachably secured. thereto, said reinforcing
membranes being in opposed maiing relationship
when said chambers are in face-to-face relation-
ship, means for moving said chambers toward and
from. a position in. which sa2id diaphragms are
pressed together along their margins, and means
for introducing a. fluid under pressure into said
chambers while said diaphragms are opposed to
press: said diaphragms toward each other and
closely about said irregularly-shaped article dis-
posed therebetween.

9. Pressing apparatus adapted to gress irregu-
larly-shaped. articies. which comprises a pair. of
rigid open-faced pressure chambers, at least
one of said chambers being mounted. for move-
ment to and from the cther with their open faces
opposed, a compressible sealing means disposed
along the extent of the margin of each said open
face, a normally fiat thin flexible expansible elas-
tic diaphragm .disposed across the open face.of
each said chamber, with the margin of said dia-
phragm.overlying said sealing means, a pair. of
relatively narrow thin flexible expansible rein-
forcing membranes disposed across sbaced paral-
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. lek zones:-of: the: outer-face of one of said dia-

phragms and detachably secured thereto by me-
chanieal means; corresponding membranes dis-
posed across: corresponding zones -of said second
diaphragm . and detachably secured thereto by
mechanical means, means for moving said chan=
bers toward and from a position in which said
diaphragms-are pressed together along their mar-
gins; and means for introducing a fluid under
pressure: into. said chambers while-gaid margins
are- opposed to press: said: diaphragms toward
each other.and about said article disposed there~
between. : .

190. A pressing apparatus for pressing articles
which comprises an upper pressure chamber hav-
ing an open. bottom- face, said chamber being
rigidly secured.in an inclined . position, a-lower
pressure chamber having an open top face mating
with the open.face of said.upper chamber, said
lower. chamber heing: pivotally- mounted for ro-
tational movement about an. axis adjacent the
lowermost portion of said inclined upper chamber
to.and from an ogen .position in which the open
Tace of said lower chamber is substantially hori-
zontal and.a closed. position in which the open
faces of said chambers are in substantially paral-
lel opposing relationship, a normally flat thin
flexible expansible elastic diaphragm disposed
over. the open. face of each said chamber, at least
one relatively thin flexible expansible elastic rein-
forcing member dispesed.across a restristed zone
of the outer pressing face of each said diaphragm,
means. for rotatably meving said lower chamber
to-and from said open and closed position, and
means. for. introducing . a. fHuid. under pressure
into said ehambers while said chambers are in the
closed position-to press said diaphragms toward
each other and to stretch them about the entire
outer face of said article disposed therebetween.

BURTON W. MORRISON.
. Reférences Cited in the file-of this patent
UNITED STATES PATENTS
Number Name Date
280,745 Hyath oo July 3, 1883
1,732,023 Lytle Oct. 15, 1929
1,733,692 Perrault et al: -___. Oct. 29; 1929
1,872,693 Drake . _____. Aug. 23, 1932
1,914,392 Worrall: .. ___. June 20; 1933
- 1,934,772 Sherts ______._.___ Nov. 14, 1933
. 2,101,508 Pryale-et-al. __.____ Dee. 7, 1937
FOREIGN PATENTS
Number. Counftry Date.
14,435 Great Britain __.________. of. 1899




