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This invention relates to apparatus for apply 
ing pressure to the assembled members of an ar 
ticle and pertains more particularly to apparatus 
in which expansible elastic member's 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 object 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 sufficiently thin and flex 
ible to conform to the irregular shape of the foot 
Wea. 
A further object of this invention is to provide 

pressing apparatus having expansible elastic 
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members which function without the necessity ... 
of rigidly securing the article in one particular 
position on Said elastic members. 

It is also an object of this invention to pro 
vide pressing apparatus having a pair of expan 
sible elastic members capable of completely en- . 
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 haW-8 
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 which 
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 a 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 
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 marginal Zones of a form or 
last. ... . . . . 

In the drawings: 
Fig. 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 to 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 a closed operating posi 
tion and showing a shoe on a 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 
a Way 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 EC defined by side walls , 
and upper Wall 2 and having its lower face Open. 
Upper wall 2 of pressure chamber 0 is provided 
With a Web of reinforcing ribs 3, 3 to strengthen 
the chamber. Supporting frame 5 consisting of 
front Wali 6, rear wall 7, side. Walls: 8, 8 and 
base member 9 serves...to Support upper preSSure 
chamber 10 which is secured thereto in an in 
clined position by bolts 4, 4. 
Lower pressure chamber 20 having a construc 

tion similar to pressure chamber O but having 
its open face uppermost is mounted beneath pres 
sure chamber le. A pivot; bracket: 2; which is 
secured to lower pressure chamber 20s pivots 
about pin 22 which is supported by bracket 23 
secured to rear wall of supporting frame 5 
permitting lower pressure chamber 20 to be ro 
tated from the open horizontal position as shown 
in Fig. 1 to the closed position as shown in dotted 
lines in Fig. 1. Front wall 6 of supporting frame 
5 terminates just below the upper face of lower 

chamber 22, when it is in a horizontal position 
to provide an access. opening in the fore part of 
the apparatus through, which articles to be 
pressed may be introduced and withdrawn, An 
arcuate shield 24 which is secured to lower-chain 
ber 29 provides: a cover for the above-mentioned 
access opening when lower chamber 20 is in the 
closed position. 

Relatively thin flat flexible expansible elastic 
diaphragms 25, 26 are disposed over the Open 
faces of pressure chambers 9, 2). Diaphragins 
25, 26 as shown in Fig. 4 are constructed about 
metal frames 27, 27 which impart the desired 
configuration to diaphragms 25, 26 and provide 
reinforcement for the marginal areas. 28, 28. The 
diaphragms are constructed of a relatively thin 
fiexible elastic rubbery sheet, preferably of vul 
canized natural rubber such as caOutchouc and 
the like, whose margins 28, 28 are secured around 
frames 27, 27 as shown in Fig. 3 and are adhered 
to the opposing faces of the diaphragm. 

Elastic reinforcing membranes. 3, 3 corprise 
ing a sheet of flexible ... elastic rubbery material, 
preferably a vulcanized natural rubber: Such as 
gaoutchouc and the like, are disposed along two 
marginal zones of the outerfaces of diaphragins 
25, 26 in an opposing face-to-face relationship 
when chamber 29 is in the closed position pro 
viding a double thickness of elastic material 
along the margins of each diaphragm 25, 28. 
However, reinforcing membranes. 30, 30 should be 
sufficiently thin and flexible to permit the dia 
phragms 25, 26 to conform to the irregular shape 
of an article placed therebetween. It is prefer 
able that membranes 30, 30 not be adhered to 
diaphragms 25, 26, so that the membranes may 
readily be replaced if they become worn. 

Straps 3, 3 which are secured to webs' 3, 3 
and extend across the open faces of chambers 
9, 2) provide means for holding diaphragms 

25, 26 and membranes. 30, 30 across the open 
faces of pressure chambers O, 20. Straps 31, 3 
are easily removed permitting diaphragms 25, 26 
and/or membranes 30, 30 to be readily replaced. 
Pressure sealing gaskets 32, 32 are fitted into 
channels 33, 33 in upper pressure chamber 0 
and lower pressure chamber 29, to seal dia 
phragms 25, 25 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 9, 2). 
It is necessary that hose 29 attached to fittings 
34, 34 leading to lower chamber 20... be flexible 
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4. 
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, 26 

do not form an air tight joint. When the chambers 
le, 2 are in the closed position because of double 
thicknesses of rubbery material at the corners 
of frames 27, 2i and because of straps 3, 3f, so 
that air trapped between the opposing faces of 
diaphragms. 25, 26 as chamber 20 moves to a 
closed position is permitted to escape. 
Lower 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. 4. is 
likewise keyed to shaft 49. 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 
Wide a means for admitting and removing com 
pressed air from cylinder 44. Cylinder. 44 is piv 
otally secured to pivot support 45 which in turn 
is mounted on base member 9. 

Pressure. chambers 0, 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 47 constructed of numerous members 
assembled on a last 48 is placed. On lower dia 
phragm 25, as shown in Fig. 4, with the head 49 

5 of last 48 resting on a reinforcing membrane 30. 
Copiessed air is admitted into cylinder, 44 forc 
ing piston. 43 upward activating the-toggle lever 
systein which causes the lower pressure chamber 
20 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 0, 29. expanding diaphragms, 25, 26, which 
completely envelop shoe-47 and exert a uniform 
pressure on all of the members of shoe 4 forming 
a bond between. Said members. After a desired 
time has elapsed during which pressure is being 
exerted on shoe 47, the pressure is released from 
pressure chambers 9, 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. 43 forcing piston 43 downward urging 
chamber 20 to the open position. Shoe 41 is re 
moved and another operation cycle. may begin. 

Forms, such as last 48 upon which articles are 
asembled, generally are provided with a jack-re 
ceiving cavity. 59 which has relatively sharp edges 
tending to cut or tear diaphragms. 25, 26. Diar 
phragms constructed in accordance with this in 
wention having at least one. reinforcing 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-cuts 
ting tendencies of the form; as: the diaphragmaS 
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 
SZeS. 
A pressing apparatus constructed in: accord 

ance with this invention applies a uniform press 
Sure upon the entire Outer Surfaces of the article 
which bonds, all of the adherent surfaces together 
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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 irregul 

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 
inforcing 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 into 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 irregul 
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 introducing a fluid 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 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 and detach 
ably secured thereto, said 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 irregul 
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, a 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 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 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 said 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 to press said 
diaphragms toward each other and to stretch 
them about the entire outer face of said article 
disposed therebetween. 

6. 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 
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 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. 

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 



2,654,901 
7. 

normally flat thin fexible expansible elastic diar 
phragm disposed over the open face of each said 
chamber. With the margin of said diaphragm 
overlying said sealing means, a pair of relatively 
narrow...thin flexible: expansible elastic.reinforcing 
membranes disposed across spaced parallel ZOneS 
of the Outerface of one of said diaphragins, COrre 
sponding membranes disposed acroSS correspond 
ing zones of Said. Second diaphragm, lineans 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 irregularly-shaped article disposed therebe 
tWeen. 

8. Pressing apparatus adapted to press irregul 
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 frch the other with their Cpen faces op 
posed, a compressible sealing means disposed 
along the extent of the in argin of each Said open 
face, a normally flat thin flexible expansible ela S 
tic diaphragm disposed over the open face. Of each 
said chamber with the nargin of Said diaphragan 
overlying said sealing means, at least One rela 
tively thin flexible expansible elastic reinforcing 
membrane disposed acrossa, restricted zone of the 
outer pressing face of each Said diaphragm, and 
detachably secured thereto, said reinforcing 
membranes being in opposed nating relationship 
when said chambers are in face-to-face relation 
ship, means for moving said chambers toward and ; 
from a position in which said diaphragms are 
pressed together, along their margins, and eans 
for introducing a fluid under pressure into Said 
chambers while said diaphragmaS ace Opposed to 
press: said diaphragms toward each other and 
closely about said irregularly-shaped article dis 
posed therebetween. 

9. Pressing apparatus adapted to press irregul 
larly-shaped articles, which comprises a pair of 
rigid open-faced pressure chambers, at least 
one of said chainbers being mounted for nove 
ment, 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 fiat thin flexible expansible elas 
tic diaphragm, disposed across the open face of 
each said chainber, with the Iihargin of Said dia 
phragm overlying said sealing means, a pair of 
relatively narrow thin flexible expansible rein 
forcing membranes disposed across Spaced parai 
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le. Zones: of the outerface of. One of said dia. 
phragms and detachably secured thereto by me 
chanical means, corresponding membranes dis 
posed acroSS corresponding Zones of said second 
diaphragm and detachably secured thereto by 
mechanical means, 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 into said chambers while-said margins 
are- opposed to preSS Said diaphragms toward 
each other; and about Said article disposed there 
between. 

10. 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 being pivotally, mounted for ro 
tational movement about an axis adjacent, the 
lowermost portion of said inclined upper chamber 
to and from an open position in which the open 
face 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 disposed across a restricted ZOne 
of the Outer pressing face of each said diaphragm, 
Inean.S. for rotatably moving Said lower chamber 
to and from Said open and closed position, and 
mean S. for introducing, a fillid. under pressure 
into Said chanbers While Said chambers are in the 
closed position to press said diaphragins toward 
each other and to stretch them about the entire 
outer face. Of Said article disposed therebetween. 
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