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This invention relates to machines for shaping shoe 
uppers having closed heel portions and is illustrated 
herein, by way of example, as embodied in a machine for 
shaping or molding the back part of a closed upper for 
use in the manufacture of stitchdown shoes and also for 
forming an outturned flange on the lower margin of the 
back part of the upper. In certain aspects, however, the 
invention is not limited to machines for operating upon 
uppers for stitchdown shoes but is applicable more gen 
erally to machines for forming inturned flanges on shoe 
uppers or other shoe parts. Moreover, in certain other 
aspects, the invention relates to mechanisms and com 
binations applicable to machines other than machines for 
operating upon shoes, shoe uppers, or other shoe parts. 

In the manufacture of shoes of the stitchdown type 
having closed uppers, it is desirable that the rear por 
tion or back part of the upper, including the quarter lin 
ing and a heel end stiffeneror counter, if used, be shaped 
or molded to conform substantially to the shape desired 
in the finished shoe and also that the lower margin of 
the back part of the upper, including the counter and 
ining, be flanged outwardly before the upper is mounted 
on a last. This permits the rear portion of the upper to 
be positioned more accurately on the last and also pro 
vides a permanent outturned flange around the lower 
edge of the upper which greatly facilitates the perform 
ance of subsequent operations upon the shoe, particu 
larly, operations such as the stitchdown lasting operation. 
A machine for performing a back part shaping and 

flanging operation on a shoe upper is disclosed in United 
States Letters Patent No. 2,379,425 granted July 3, 1945 
on the application of René E. Duplessis. An important 
object of the present invention is to provide an improved 
machine of that type for shaping shoe uppers which, 
while retaining the advantages and benefits of a machine 
such as that disclosed in the patent referred to, and of 
other machines adapted for this purpose, will be faster 
and more efficient in its operation than prior machines 
and yet will be simpler in construction and more eco 
nomical to build. 
With these objects in view, the invention provides, in 

accordance with one feature, an improved two-station 
machine for shaping shoe uppers having, in combination, 
molds for shaping an end portion of an upper, members 
for forming a flange on the lower margin of said end 
portion, fluid pressure means for actuating said molds 
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and means responsive to pressure exerted on the upper 
by said molds for thereafter causing said fluid pressure 
means to actuate the fiange forming members. As here 
in illustrated, the molds comprise inner and outer mem 
bers or forms arranged to clamp the back part of the '' 
upper between them and mold it to the desired shape 
under substantial pressure. The flange forming members 
consist of fingers or wipers which move outwardly and 
rearwardly, after the molds have clamped the upper, 
and bend the lower margin of the upper outwardly to 
form a flange thereon around the entire rear portion of 
the upper. After the above operations have taken place, 
the flange formers are moved heightwise toward the 
molds to press the outturned flange forcibly against the 
lower faces of the outer molds and thereby mold the flange so that it will remain permanently in a predeter 
mined angular position relatively to the remainder of 
the back part of the upper. 

In accordance with the present invention, as in the 
machine of the patent referred to, it is necessary that . 

2 
the operations mentioned above take place in the se 
quence or order named, that is, that the upper be gripped 
first by the molds to clamp and shape the back part, 
that the lower margin of the back part be next bent to 
form the flange and, finally, that the molding pressure 
be applied to the flange to mold the latter permanently 
in its bent position and also to form a sharp, well-de 
fined crease on the outer surface of the upper along the 
line where the flange bends outwardly. 
The fluid pressure means for actuating the molds and 

the flange forming members, as herein illustrated, in 
cludes pistons arranged to move the molds and flange 
formers into and out of operative engagement with the 
work piece, the pistons being reciprocated in cylinders by 
pressure fluid supplied to the cylinders by a hydraulic 
pump. 
E. means for controlling the operation of the fluid 

pressure means for actuating the molds and flange form 
ing members comprises, in accordance with another fea 
ture of the invention, means responsive to the pressures 
exerted on the work piece by the molds and flange form 
ing members for automatically controlling the sequence 
of the operations performed by these operating instru 
mentalities. As illustrated herein, the controlling means 
consists of a series of valves in each station of the ma 
chine constructed and arranged to cause the fluid pres 
Sure actuated means, including the pistons, to operate the 
molds first to shape the upper, to operate the flange 
formers next to bend the marginal flange thereon, and 
finally to cause the flange formers to move heightwise of 
the molds toward the upper to apply heavy molding 
pressure to the flange, these valves, as stated, being re 
sponsive to pressures exerted on the upper by the molds 
and flange formers when the valves are controlling the 
sequence of operations of said elements through the oper 
ation of their respective fluid pressure operated means. 

In accordance with still another feature of the inven 
tion, the automatic controlling means, as illustrated, is 
adapted not only to regulate the sequence of operations 
of the station being operated or put under pressure, but 
is also constructed and arranged automatically to control 
the timing or sequence of the return of the operating 
instrumentalities to their inoperative or retracted posi 
tions, thereby insuring against damage to the work by 
reason of the return of the operating elements to in 
operative position in the wrong order. Specifically, the 
controlling means causes the flange formers to be with 
drawn from pressure applying position before the 
formers are moved forwardly and toward each other to 
their initial or inoperative position, thereby insuring that 
the flange formers will be out of contact with the molded 
flange when they are moved into their inoperative posi tion. 

In accordance with still another feature of the inven 
tion, means is provided in the present machine for pre 
venting damage to the upper, or the outturned flange 
thereon, by the fiange forming members in cases where 
the upper happens to be thicker than a normal upper 
or the upper for which the machine was initially ad 
justed or set. As herein illustrated, this means is auto 
matic in its operation and consists in the provision of 
a yield in the hydraulically operated piston which ap 
plies molding pressure to the outturned flange, this 
yield permitting the flange formers to move away from 
the mold when operating upon a thick upper, or one 
in which the combined thicknesses of the quarter lining, 
outer layer and counter are greater than the thickness 
for which the flange formers were originally set to oper 
ate upon. Since the automatic means which controls 
the operation of the fluid pressure actuated means of 
the machine, namely, the series of sequence valves above 
referred to, insures that the piston which moves the 
flange formers outwardly and rearwardly of the molds, 
will operate before the piston which causes the formers 
to apply molding pressure to the flange, the yield in the 
pressure applying piston, if any, will necessarily take 
place before this latter piston is actuated by pressure 
fluid to apply molding pressure to the flange, thereby 
permitting the piston to yield under spring pressure 
before the non-yielding fluid medium takes control of the piston. 
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With the above and other objects and features in 
view, the invention will now be described in connection 
with the accompanying drawings and will thereafter be 
pointed out in the claims. 

In the drawings, 
Fig. 1 is a side elevation of a machine. embodying the 

present invention with parts broken away or shown in 
section; Fig. 2 is a plan view of portions of the operating in 
strumentalities of the machine, those in the right-hand 
station being shown in full and those in the left-hand 
station having parts removed or shown in section to 
illustrate details; 

Fig. 3 is a vertical section through the main control 
valve of the machine including connections to solenoids 
which operate the valve, an electrical circuit for ener 
gizing the solenoids being also shown diagrammatically; 

Fig. 4 is an enlarged sectional view of a "bleeder' 
'valve which is provided near the top of each station for 
eliminating air from the hydraulic system; 

Fig. 5 is a diagrammatic view illustrating the hy 
draulic mechanism of both stations of the machine, in 
cluding two sets of pressure control or sequence valves 
associated with the two stations, both stations of the 
machine having been shown for convenience in right 
side elevation with the left-hand station under pressure 
and the right-hand station located in its inoperative po 
sition; 

Figs. 6, 7 and 8 are enlarged detail views illustrating 
successive positions of the operating instrumentalities 
relatively to the work; and 

Fig. 9 is an enlarged detail view, partly in sccion, 
illustrating the work engaging portions of the flange 
forming mechanism operating on the work. 
The illustrated machine is a two-station fluid pres 

sure operated machine for molding and shaping the 
back part or quarter portion of a closed shoe upper and 
for bending the lower margin of the back part outwardly 
at an acute angle to the molded portion to provide an 
overmolded outturned flange which will adapt the up 
per to be used in the manufacture of stitchdown shoes. 
The machine is provided with operating instrumentali 
ties in each station which include molds for shaping the 
back part of the upper, and members for forming a 
flange on the lower margin thereof, these instrumentali 
ties being substantially the same in construction and 
operation as the operating instrumentalities illustrated 
in the Duplessis patent No. 2,379,425 referred to above. 
Since these operating instrumentalities are fully dis 
closed in the patent referred to, they will not be de. 
scribed in detail herein but will only be described in 
sufficient detail to render clear their construction and 
operation, including any modifications of the mechanism 
described in the patent which have been made to adapt 
the operating instrumentalities more particularly to the 
hydraulic power mechanism of the machine, which is 
entirely new in a machine of this type. 

Referring to Figs. 1 and 2, the machine is provided 
with a base 20 and a frame 22 at the upper portion of 
which are mounted, at an angle of substantially 45 to 
the horizontal, the operating instrumentalities referred 
to. As disclosed in the Duplessis patent, these instru 
mentalities comprise an inner heel form or mold. 24, a 
pair of outer heel molds 26 and a pair of flange forming 
members or wipers 28 constructed and arranged, after 
the inner and outer molds 24 and 26 have clamped the 
heel portion of the upper, to move outwardly and rear 
Wardly relatively to said molds to bend the lower 
margin of the back part outwardly against the bottom 
surface of the outer mold 26. The flange form 
ing members are arranged thereafter to move height 
wise of the molds to compress or mold the outturned 
flange against the bottom surface of the outer heel 
molds. The inner mold 24 is mounted on an upward 
extension 29 on a supporting plate 30 which, in turn, 
is pivoted on the frame 22 by pins 32, as illustrated in 
Fig. 1, the forward end of the plate 30 resting by gravity 
on a stationary portion of the frame. 
The outer heel molds 26 are secured by screws to 

blocks 34 slidably mounted on a carrier 35 having an 
upwardly extending arcuate tongue 36 (Fig. 2) which 
fits into similarly shaped grooves in the blocks 34, the 
center of curvature of said tongue being located substan 
tially at the meeting point of the work engaging surface 
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ating the machine. 
the outer heel molds 26 through the actuation of the hol 
low piston 44 in the cylinder 58, a description of the 

4. 
ing between the work engaging surfaces of the molds 
when the latter are closed or operated. The carrier 35 
is fastened by means of a plate 38 (Fig. 2) to the for 
ward end of a piston rod 40, the weight of the carrier 
and the molds 26 being supported by a plate 42 (Fig. 
1) secured to a stationary portion of the frame 22. The 
carrier 35 is slidable in a guideway formed on the plate 
42, as best shown in Fig. 1. 
The outer heel molds 26 are shown in their open 

position at the right side of Fig. 2. These forms are 
closed around the heel portion or back part of an upper 
mounted on the inner mold 24 by forward movement of 
a hollow piston 44 in substantially the same manner as 
disclosed in the Duplessis patent above referred to. 
That is to say, the piston 44 is provided at its forward 
end with a crosshead 46, the opposite ends of which are 
pivotally connected by adjustable links 48 to ears on the 
upper portions of the blocks 34. The molds are normally 
'held in the open position shown in Fig. 2 by a spring 50 
surrounding the piston rod 40 and confined between an 
adjustable collar 52 on the piston rod and the base of a 
recess in the front portion of the hollow piston 44. The 
normal or expanded position of the spring 50 is de 
termined by a flange 54 (Fig. 5) on the inner end of the 
rod- 40 which engages a counterbore in the hollow pis 
ton 44. 
The upper portion of the hollow sleeve or piston 44 

is reduced in size, as shown at 56 (Fig. 5), and has a 
sliding fit in the chamber of a cylinder 58 which is secured 
to the frame. by screws 60 as shown in Fig. 1. The inner 
end of the portion 56 of the piston is enlarged, as shown 
in Fig. 5 at 62, so that it forms a piston sliding in the 
hollow cylinder 58. The cylinder 58 is connected by a 
plurality of pipe lines to the hydraulic or fluid pressure 
system of the machine which supplies the power for oper 

Before describing the operation of 

construction of the other operating instrumentalities of 
the machine. will be given in order to provide a clear 
understanding of the operation of the hydraulic mecha 
nism as it actuates the several operating instrumentalities 
in-la; predetermined time sequence. Accordingly, a brief 
description of the construction of the flange forming mem 
bers. 28 will be given, reference being had to the Duplessis 
patent mentioned above for a detailed description of such 
members. 
As illustrated in Fig. 2, the flange forming members 28 

are mounted on carrier plates 64 which, in turn, are slid 
ably mounted on a bed plate 66, the flange formers being 
held on the bed plate by holddown plates 68. The bed 
plates 66 of each station are formed on the upper ends 
of piston rods as will be presently explained. The flange 
formers are connected together by a halved joint 70 and 

, their operative movements are controlled by rolls 72 
mounted on, the bed plates 66 and arranged to operate 
in arcuate slots 74 in the carrier plates. The flange form 
ers 28 are moved laterally of the molds into opened and 
closed positions by a piston 76 (Fig. 5) formed on the 
upper portion of a piston rod 78, the piston being ar 
ranged to reciprocate in a hollow cylinder or housing 80 
which, as illustrated in. Fig. 1, is secured by screws 82 to 
a fixed portion of the machine head or frame 22. At 
its forward end the piston rod 78 carries a crosspiece 84 
having upstanding portions at its opposite ends. These 
upstanding portions are connected by a pair of links 86 
having ball-and-socket connections to the rearward or 
upper portions of the carrier plates 64. The crosspiece 84 
has a downwardly projecting T-shaped lug 85 thereon 
which has a sliding fit in a guideway 88 formed in a 
forwardly projecting portion 90 of the cylinder 80. For 
ward and rearward reciprocation of the piston 76 in the 
cylinder 80, therefore, will open and close the flange form 
ing members 28 laterally of the molds about the joint 70 
by reason of the connection of the crosspiece 84 to the 
carriers 64 by the links 86, the path of movement of the 
flange formers being determined by the rolls 72 in the 
arcuate slots 74. The cylinder 80 has a plurality of con 
nections to the hydraulic or fluid pressure mechanism of 
the machine similarly to the cylinder 58. Before describ 
ing these connections in detail, the construction of mecha 
nism for applying molding pressure substantially at right 
angles to the plane of the flange on the lower margin of 
the back part of the upper will be described. 

of the molds 26 so that there will be no appreciable open- 85 As illustrated in the Duplessis patent, the flange form 
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ing members 28 are secured in the carrier plates 64 by 
locking pins 92 (Fig. 7) which bind against stems 94 
projecting downwardly from the lower sides of the form 
ers. The flange formers also have secured thereto by 
screws angular plates 96 which, as illustrated in Fig. 6, 
serve as gages for determining the heightwise position of 
the back part of an upper when it is mounted on the 
inner mold 24. As illustrated in Figs. 6 to 9, inclusive, 
the inner mold 24 has an angular recess or groove 98 
formed around its lower edge which, as explained in the 
Duplessis patent, assists in forming the outturned flange 
on the upper and especially in molding a well-defined 
crease at the base of the flange. As stated above, the 
flange formers are located in their closed or inoperative 
position as illustrated in Fig. 6, and they are swung out 
wardly into an open position about their joint 70 by 
rearward movement of the piston 76 in the cylinder 80, 
this action taking place after the outer molds 26 have 
clamped the back part of the upper against the inner mold 
24. After the flange formers 28 have moved rearwardly 
and outwardly and bent the lower margin of the upper 
outwardly to form an outturned flange thereon, as illus 
trated, for example, in Fig. 8, the formers are moved up 
wardly or heightwise of the molds to compress the out 
turned flange against an inclined lower surface on the 
outer molds 26, this surface, as shown in Figs. 6 to 9, 
inclusive, slanting upwardly at an angle of about 30 
to the horizontal in order to overmold the flange so that 
when it reacts, after the pressure has been relieved, it will 
assume a position which is substantially horizontal when 
the upper is located in an upright position, as illustratel 
in Figs. 6 to 9. The molding pressure is applied height 
wise to the flange on the upper by fluid pressure actuated 
mechanism which is best illustrated in Figs. 1 and 5. The 
bed plate 66 in each station of the machine (Fig. 2) is 
formed on the upper end of a piston rod 100 which is 
mounted in a cylinder 102 secured by screws to the frame 
22, the cylinder being located substantially at right angles 
to the plane of the flange formers which, as explained 
above, is approximately 45 to the horizontal, as viewed 
from the front of the machine. 

Each piston rod 100 has an enlarged lower portion 104 
(Fig. 5) which is hollow and has a sliding fit in the upper 
portion of a chamber in the cylinder 102. At the lower 
end of this enlarged portion 104 is an annular flange 105 
to which is secured by screws a piston 106 which fits into 
a lower enlarged portion 108 of the chamber in the cyl 
inder. Below the enlarged portion 108 of the chamber 
is a reduced portion 110 which, as shown in Fig. 5, has a 
somewhat larger portion 112 at its lower end. The piston 
106 is normally urged downwardly in the chamber 108 
of the cylinder by a plurality of relatively light compres 
sion springs 114 seated in holes in the cylinder and bear 
ing against the upper face of the piston. In order to 
locate the piston initially in a predetermined position 
heightwise of the cylinder, and also to permit the flange 
forming members to yield heightwise of the molds when 
operating upon different thicknesses of upper materials 
when, for example, the flange formers are being moved 
laterally of the molds to bend the marginal portion of 
the back part outwardly to form the flange thereon, a 
cylindrical positioning member 16 is provided at the 
lower end of the cylinder, this member being mounted 
in the cylinder in such a manner that it may be adjusted 
heightwise thereof, as will be later explained. 
The upper portion of the positioning member 116 has a 

sliding fit in the reduced portion 110 of the chamber in 
the cylinder. The member 116 is provided at its upper 
end with a central projection 120 surrounded by a space 
or groove 122. A hollow spring-retaining cup or tube 124 
is mounted in the groove 122 and is retained therein by a 
plurality of transverse pins 126 secured in the member 116 
and extending into elongated slots in the lower portion of 
the tube. A relatively heavy spring 128 is mounted inside 
the cup 124 and rests on the projection 120 at one end, 
and against the bottom of the cup at the other, the spring 
normally forcing the cup upwardly in the cylinder to its 
highest position which is determined by the pins 126 en 
gaging the lower ends of the elongated slots referred to 
in the lower portion of the cup. The upper face of the 
hollow portion of the piston rod 100 normally rests on, 
and is supported by, the upper end or bottom of the cup 
124, the springs 14, as stated, normally holding the piston 
106 and piston rod downwardly in their lower positions 
in the cylinder. About midway of its length, the cup 
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6 
124 is provided with an annular flange 130 which, as 
shown in Fig. 5, extends into a space or groove provided 
between the portion 104 of the piston rod and the piston 
106. The flange 130, as will later appear, is to prevent 
excessive upward movement of the piston and the flange 
formers carried at its upper end if the mechanism should 
be operated when no work is in the machine. 
At its lower end, the positioning member 116 is pro 

vided with a rod or pin 132 which passes loosely through 
an opening in a sleeve 134 threaded into the lower reduced 
end of the cylinder 102, the lower end of the rod 132 
being threaded to receive a nut 136. The sleeve is ad 
justed heightwise of the cylinder by an integral flange 138 
on its lower end, a capstan nut 140 being threaded on the 
sleeve and bearing against the lower end of the cylinder. 
In order to adjust the positioning member 116 heightwise 
of the cylinder, the nut 140 is first loosened and the sleeve 
is adjusted in the cylinder by means of the flange 138, 
the nut 136 being first loosened to permit adjustment of 
the sleeve without rotating the member 116. When the 
proper adjustment is obtained, the nut 140 is tightened 
against the cylinder, thereby locking the sleeve in adjusted 
position and the nut 136 is tightened to fasten the member 
116 in the sleeve. 

It will be noted that, in its operative position as illus 
trated at the right of Fig. 5, the piston 106 is spaced a 
short distance above the bottom of the large chamber 
108 and the cup 124 is located by the spring 128 in its 
uppermost position with the pins 126 engaging the lower 
ends of their respective slots in the cup. The piston rod 
100 is resting on the upper end of the cup and is held in 
this position by the small spring 114. Consequently, 
when it is desired that the flange forming members 28 
yield downwardly during their flange forming operation, 
that is, when these members are swung outwardly or 
laterally relatively to the molds by the piston 76, the 
piston 106 can yield through the compression of the spring 
128 due to additional downward pressure on the flange 
formers from a greater thickness of upper materials than 
that for which the mechanism was initially adjusted, the 
limit of the yielding movement of the piston 106 and flange 
formers being determined by the lengths of the elon 
gated slots in the lower portion of the cup 124. This 
yield in the mechanism prevents too much pressure being 
applied upwardly to the upper materials by the flange form 
ers when the lower margin of the back part is being bent 
outwardly to form the flange and, consequently, prevents 
the flange formers from cutting the upper materials or 
otherwise damaging them during the flange forming oper 
ation. 
The piston 106 is reciprocated in the cylinder 102 to 

apply molding pressure to the outturned margin of the 
upper by pressure fluid introduced into the cylinder simi 
larly to the manner in which the pistons 76 and 62 are 
operated. Before describing the operation of the sev 
eral pistons by the fluid pressure medium to actuate the 
various operating instrumentalities of the machine, a brief 
resume of the sequence of operation of these instrumen 
talities will be given with particular reference to the se 
quence of operation of the station of the machine which is 
being operated and its relation to the exhausting or re 
lease of the opposite station which, at that time, is located 
in an operative or pressure-applying position. As viewed 
in Fig. 5, the left-hand station, illustrated diagrammat 
ically in right side elevation, is the station which is under 
pressure and the right-hand station, also illustrated in 
right side elevation, is located in its inoperative or re 
tracted position and is, therefore, the station which is 
about to be pressurized while the left-hand station is being 
depressurized or released. Referring to the right-hand 
station of Fig. 5, a closed upper A is mounted around the 
inner form 24 with the lower edge of the upper engaging 
the positioning plate 96, the operator grasping the toe 
portion of the upper and pulling it forwardly lightly to 
hold the upper on the form. The machine is tripped, in 
a manner to be subsequently explained, and the outer 
forms 26 move forwardly rapidly until they engage the 
upper, after which the fluid pressure operated mecha 
nism closes the forms around the back part of the upper 
and applies substantial molding pressure thereto. After 
the molds have clamped the upper in the manner described, 
the piston 76 is moved upwardly or rearwardly in the 
cylinder 80 to swing the flange forming members 26 out 
wardly about their hinge or joint 70 and also to move rear 

85 wardly, thereby engaging the lower unclamped margin 
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of the back part of the upper A and bending it outwardly 
as illustrated, for example, in Fig. 7, to form the flange 
on said lower margin. When the flange formers have 
completed their operative movement, or are located sub 
stantially in the position illustrated in Fig. 8, the piston 
106 is moved upwardly in the cylinder 192 by fluid under 
pressure to press the flange formers under relatively heavy 
pressure against the outturned flange on the upper and 
thus mold the flange into the position illustrated in Fig. 9, 
this position being actually beyond the position desired 
in the finished upper but being an overmolded position 
which permits the flange to swing downwardly when the 
material reacts into a substantially flat or horizontal posi 
tion when the upper is located in an upright position as 
illustrated in Figs. 6 to 9. The operations just described 
take place in the sequence enumerated and simultaneously 
therewith the left-hand station of the machine is being 
returned to retracted or inoperative position, the flange 
formers being first lowered away from engagement with 
the flange by the return of piston 106 into its lower posi 
tion, after which the piston 76 is moved forwardly to swing 
the flange formers inwardly into their idle position. The 
outer molds 26 are moved rearwardly by the piston 62 
into the position shown at the right in Fig. 2. As indicated 
above, the sequence of operation of the mechanism in re 
turning the pressurized station to its open or retracted 
position takes place in the manner explained, the lower 
ing of the flange formers first being important because it 
prevents damaging of the flange on the upper by the re 
turn of the formers to their closed position before they 
have moved downwardly out of engagement with the 
flange. As indicated, the operation of the instrurilentaiities 
of the machine in the manner described is accomplished by 
fluid pressure operated means which actuates the severai 
pistons in the two stations in the desired sequence, the 
fluid pressure mechanism operating in a manner which 
will now be explained. 
The hydraulic or fluid pressure operated mechanism 

of the machine is best illustrated in Figs. 1, 3 and 5 and 
the electrical circuit for actuating this mechanism is shown 
diagrammatically in Fig. 3. The hydraulic system com 
prises an electric motor 142 (Fig. 1) which drives a 
pressure fluid pump 144 connected to the motor by a belt 
i46, the pump drawing fluid such as oil through a pipe i48 
from a reservoir or sump 150 located in the base of the 
machine and forcing pressure fluid through a Supply pipe 
152 (Fig. 5) to the operating instrumentalities of both 
stations of the machine. A safety valve 154 is interposed 
in the pipe line 152 which, through a hand wheel 156, 
regulates or controls the maximum pressure applied by the 
pressure fluid to the operating means, an exhaust pipe 
158 returning the pressure fluid to the main sump in ex 
cess of the pressure for which the safety valve is adjusted. 
The pressure fluid which is returned to the sump 150 from 
either station of the machine, when it is being depressur 
ized or released, passes through a fluid cleaner or filter 
16) of any usual or conventional construction located at 
Éhe lower portion of an exhaust pipe common to each 
station. 
The supply of pressure fluid to both stations of the 

machine and the return of the pressure fluid to the reser 
voir from both stations is controlled by a main control 
valve 162 located in the upper portion of the machine and 
secured by screws to a bracket 164 fastened to the frame 
22. As illustrated in Figs. 3 and 5, the control valve 162 
is provided with a vertically reciprocating spool 66 pro 
vided with an elongated annular recess 16S. The casing 
of the control valve 162 is provided at its upper portion 
with two ports, 170 and 172 which, when the valve is 
located in the position shown in those figures, both com 
municate with the recess 168. The upper port 170 is con 
nected by pipe 174 to the left-hand station of the machine, 
while the lower port 172 is connected by the pipe 152 
above referred to, which is connected through the safety 
valve 154 to the pump 144. 
The valve 162 is provided with a lower port 76 which 

is connected through a pipe 178 to the right-hand station 
of the machine. At its lower portion, the casting forming 
the valve 162 is provided with a chamber 180 which, as 
will later be explained, constitutes an auxiliary sump which 
is normally filled to a predetermined level with pressure 
fluid and forms an important element in the hydraulic 
power operating mechanism of the machine. The aux 
iliary sump 189 is provided with two lower outlet ports 
having pipes 182 and 184 connected thereto, the purpose 
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8 
of which will be explained hereinafter. It will be ob 
served that, as shown in Figs. 3 and 5, the spool 166 is lo 
cated in its uppermost position in the valve so that pressure 
fluid being forced through the pipe 152 by the pump 144 
will pass out of the valve through the pipe 174 into the 
left-hand station of the machine, which, as stated above, 
is located in its operated position. It will also be noted 
that the port 176, connected by the pipe 178 to the right 
hand station of the machine, is closed to pressure fluid 
entering the valve through the pipe 152 but is open to ex 
haust through the chamber 180. 
The spool. 166 is reciprocated in the valve 162 by a 

lever 86 (Fig. 3) pivoted on a shaft 188 mounted in a 
stationary portion of the frame 22, the lever being con 
nected at its left-hand end, as viewed in Fig. 3, to a bar 
199 arranged to reciprocate vertically in an opening in the 
frame 22. The bar 190 has an upper offset portion or 
arm 192 which is secured by a nut 194 to the upper end 
of the spool 166, this upper portion being reduced in diam 
eter as shown in 96 and passing out of the top of the 
casing 62 through an opening therein. 

Rotation of the lever 186 in a counterclockwise direc 
tion from the position shown in Fig. 3 to its other position, 
determined by the engagement of the arm 192 with the 
frame, shifts the piston 166 into its lower position which 
closes the upper port 170 leading to the left-hand station 
of the machine and opens the lower port 176 leading to 
the right-hand station of the machine, this action thereby 
setting the mechanism in a position to operate or pres 
Curize the right-hand station and to exhaust the left-hand 
station, the inlet port 172 from the pump remaining open 
by reason of the ength of the recess 168 in the spool. The 
spool. 166 has a second recess or groove 198, near its 
tipper end which communicates, through horizontal holes, 
with a central bore or hole 200 in the spool the hole 200 
extending to the bottom of the spool and opening into a 
bore 292 in which the spool slides. The bore 202 opens 
into the auxiliary sump 180. The position of the upper 
groove 198 in the spool. 166 is such that, when the spool 
is moved downwardly into its lower position, this open 
ing will register with the port 170 which is connected to the 
left-hand station. Accordingly, when the spool is moved 
downwardly into its lower position, the control valve 162 
has then positioned or set the mechanism for operating the 
right-hand station and for exhausting or releasing the 
left-hand station which, as illustrated in Fig. 5, is then 
under pressure. 
The lever 186 is operated to locate the control valve 

in either one of its two operating positions by a pair of 
solenoids 204 and 206, which are energized alternately to 
move the spool. 166 heightwise into one or the other of its 
two positions. As illustrated in Fig. 3, the armatures of 
the solenoids are connected to each other by links 208, 
299 which, in turn, are pivotally connected to the lever 
186 by a pin 210. The lower solenoid 206 is being en 
ergized in Fig. 3 and has swung the lever i36 clockwise 
to raise the spool 166 and connect the control valve 162 
with the left-hand station of the machine. The electri 
cal wiring of the machine is contained in a box 212 (Fig. 
1) located in the base of the machine, the wiring passing 
through cables 214, and 216 to switch boxes 218, 220 and 
222. The Switch boxes 220 and 222 are located at the 
front of the right and left-hand stations, respectively, of 
the machine, while the switch box. 218 is located in the 
upper portion of the frame midway between the two sta 
tions, The switch boxes contain micro-switches of the 
usual construction. The Switch box 218, which is com 
mon to both stations, is provided with a button 224 which 
is depressed by the operator with one hand when starting 
the operation of either station of the machine. The 
switch boxes 220 and 222 (Fig. 1) are each closed by 
plates 226 (Fig. 3) associated with each switch box and 
slidable toward and from the switch box on pins or rods 
228. The button 224 and the plates 226 are normally 
maintained in their open positions by springs within the 
switch box in the usual manner. 

Referring to the electrical diagram in Fig. 3, the current 
passes through the system through main power lines 230 
and 232. Depression of the central button 224 together 
with the left-hand plate 226 has energized the lower sole 
noid 206, as illustrated in Fig. 3, the button and plate hav 
ing been returned by springs immediately to open positions 
upon being released. Depression of these two members, 
however, has energized a relay coil 234 which has caused 
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a relay contact 236 to send the current through the line 
238 to energize the lower solenoid 206. The solenoid 206 
will remain activated to hold the lever 186 in the position 
shown in Fig. 3 until the button 224 and the relay switch 
220 for the right-hand station are both depressed, after 
which a similar relay coil 240 and a relay contact 242 for 
the right-hand station will connect the current to the sole 
noid 204 and energize that solenoid while breaking the 
connection to the lower solenoid 206, the current passing 
through a wire 244 into the upper solenoid 204 for the 
right-hand station. The arrangement of the wiring for 
the electrical circuit of the machine is such that depression 
of the central button 224 together with repeated depres 
sions of the plate for one of the two stations of the ma 
chine, for example, the plate 226 for the left-hand sta 
tion, will not cause that station to operate again but will 
merely leave the mechanism as it was before such depres 
sion until the central button is depressed and the plate for 
the open or inoperated station is depressed, at which time, 
the solenoid for the idle station will be energized and the 
contact will be broken for the station which is then under 
pressure. It will be noted that, in order to operate either 
station of the machine, the operator must use both hands, 
thereby making it impossible for him to get either hand 
caught in any of the operating mechanisms of the ma 
chine. 

In order to describe the operation of the fluid pressure 
mechanism of the machine adequately, it will be necessary 
to begin with the left-hand station under pressure, as il 
lustrated in Fig. 5, and describe the operation or pres 
surizing of the right-hand station, together with the depres 
surizing or releasing of the left-hand station. Assuming 
that the operator has mounted the upper A on the inner 
mold or form 24 of the right-hand station of Fig. 5, and is 
holding the toe end of the upper forwardly with his right 
hand, he then reaches forwardly with his left hand and 
depresses the button 224 of the common switch box. 218. 
While still holding the upper, he depresses the switch plate 
226 of the switch box 220 for the right-hand station, 
thereby energizing the relay coil 240 and closing the elec 
tric circuit for the upper solenoid 204, while simultaneous 
ly breaking the contact for the lower solenoid 206. The 
Solenoid 204 elevates the link 208 and rotates the lever 186 
in a counterclockwise direction, which lowers the spool 
166 in the control valve 162, thereby opening the port 176 
to the right-hand station of the machine and simultaneous 
ly closing the port 170 of the left-hand station to pressure 
fluid from the pump, this action also connecting the left 
hand station, through the port 170 to the small chamber or 
groove 198 in the upper portion of the spool. Pressure 
fluid being forced by the pump through the pipe 152 
passes through the port 172 into the control valve and, 
since the upper port 170 is now closed and the lower port 
167 is open, the pressure fluid passes through the pipe 
178 into the right-hand station of the machine. 
The pressure fluid flows through the pipe 178 of the 

right-hand station until it reaches a row or series of 
valves, located below the operating instrumentalities and 
indicated generally in Figs. 1 and 5 by the numeral 246, 
this series consisting of five valves of the type disclosed 
in Letters Patent of the United States No. 2,200,824, 
granted May 14, 1940, on the application of Kenneth 
R. Herman. This type of valve is especially adapted for 
use in power transmission systems using fluid, such as 
oil, and it is known commercially as a pressure control 
or sequence valve. As disclosed in the patent referred to, 
when the parts of the valve are assembled in the posi 
tion shown in Fig. 4 of that patent, which corresponds 
substantially to Fig. 5 hereof, the valve may be used as 
a sequence valve which will prevent pressure fluid from 
passing through the valve until a predetermined pressure 
is built up in the system, the valve then permitting the 
fluid to pass through it and on to the next part of the 
fluid pressure system. As illustrated in Figs. 1 and 5, the 
right-hand station of the machine has the series of five 
sequence valves 246, and the left-hand station has a 
similar series of five sequence valves 248. Referring to 
the first valve in the right-hand series 246, it comprises 
a main body or casing 250 provided with an upper port 
or chamber 252 and a lower chamber 254, the pipe 178 
leading into the lower chamber 254. Slidable in a verti 
cal opening connecting the two chambers 252, 254 is a 
spool 256 having an upper piston head thereon which 
opens and closes the opening connecting the two cham 
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opening. The two chambers are also connected by a 
Smaller opening 258 which is normally closed by a spring 
pressed check valve 260. A spring 262 in the upper 
portion of the valve casing normally holds the slide valve 
or spool 256 downwardly so that the opening between 
the two chambers is closed, as illustrated in the right 
hand station of Fig. 5. The tension of the spring may 
be adjusted by a screw 264 in which the spring is seated 
to vary the pressure required to open the valve and per 
mit pressure fluid to pass through the valve into the up 
per chamber 252. The construction of this sequence 
valve is such that fluid passing directly into the upper 
chamber 252, which is sometimes referred to as the 
Zero or non-pressure side of the valve, can pass down 
wardly through the valve under very little pressure, that 
is to say, under pressure sufficient merely to open the 
Shik valve 260, which may be one pound per square inch 
O eSS. 

A small opening or duct 261 connects the lower cham 
ber 254 with the bottom of the vertical opening in which 
the lower end of the spool 256 slides and, accordingly, 
preSSure fluid entering the lower chamber 254 will pass 
through this duct and overbalance the pressure in the 
chamber 254 against the two heads on the spool 256, 
thereby raising the spool against the tension of the spring 
262. Pressure fluid passing into the lower chamber 254, 
however, cannot pass into the upper chamber 252 until 
sufficient pressure has been built up behind the fluid to 
Overcome the force of the spring 262, the check valve 
260 preventing the fluid from passing into the upper cham 
ber through the small opening 258. In addition to the 
first valve 250, the series in the right-hand station of 
the machine, as stated, comprises a second sequence valve 
266, a third valve 268, a fourth valve 270 and a fifth valve 
272. The left-hand station likewise is provided with a 
series of five sequence valves 250, 266, 268, 270 and 272. 

in accordance with the present invention, the five pres 
Sure control or sequence valves in the right-hand station 
of the machine are set or adjusted, through their springs 
262, to operate individually at different predetermined 
pressures, these pressures being such that the sequence of 
operation of the operating instrumentalities of each sta 
tion is controlled automatically by the five valves in the 
Set or Series in the corresponding station. The pressures 
at which the valves are set will be determined, of course, 
by the pressures required on the different operating in 
strumentalities which, in turn, will depend upon the work 
being operated upon. In accordance with the present 
disclosure, the first sequence valve 250 is set, by way of 
example, to operate or open at a pressure of 100 pounds 
to the square inch. The second valve 266 is set to operate 
at a pressure of 500 pounds per square inch and the 
third valve 268 is set to operate at a pressure of 300 
pounds per square inch while the fourth valve 270 is 
set to operate at a pressure of 250 pounds per square 
inch. The final or fifth valve in the series is setto operate 
at a pressure of 150 pounds per square inch, it being 
understood that these pressures have been selected as 
one example and might vary in accordance with the work 
being operated upon by the operating instrumentalities. 
The series 248 of sequence valves in the left-hand sta 
tion of the machine will be set at the same pressures as 
those in the right-hand station, the first valve 250 at the 
extreme left being set at 100 pounds per square inch and 
the remaining four valves being set in accordance with 
the other four valves of the right-hand station. It will 
be observed that the arrangement of the valves in each 
series is such that they are set in an opposite or reverse 
order in the left- and right-hand stations, as viewed in 
Fig. 5. Since the highest pressure for which any one of 
the Sequence valves is set is 500 pounds per square inch, 
this pressure being for the two valves 266, which form the 
second valve in each series, the safety valve 154 inter 
posed in the pipe line 152 in the base of the machine must 
be set at a pressure somewhat above the 500 pounds 
required to operate the sequence valves. Generally speak 
ing, the safety valve may be set at a pressure ranging 
from 550 to 575 pounds per square inch, thereby insuring 
that there will be sufficient fluid pressure in the system 
to operate the machine. 
As stated above, the pressure fluid flows from the con 

trol valve 162 through the pipe 178 until it reaches the 
lower chamber 254 in the first sequence valve 250. Since 
the pressure fluid cannot pass into the upper chamber 

bers, and having a lower head slidable in a lower vertical 85 252 and thus through the valve 250 until a pressure of 
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over 100 pounds per square inch has been built up in 
the lower chamber 254, the pressure fluid passes through a 
pipe 274 branching off from the pipe 178 into a small 
inner chamber or bore 276 in the casting forming the 
cylinder 58 of the right-hand station. The pressure fluid 
also passes from the pipe 178 through a branching pipe 
278 into a lower valve 280, referred to herein as a quick 
release or exhaust valve, and provided with a horizontal 
chamber 282 in which a slide valve or spool 284 recipro 
cates alternately to open and close one of two ports 286, 
288 located at the upper side of the valve and thereby to 
permit one or the other of these ports to exhaust the fluid 
therein through the valve and out through an outlet pipe 
290 which is connected to the exhaust pipe 84 referred 
to above as leading out of the bottom of the auxiliary 
Sump 180 of the control valve 162 and in to the main 
Sump 150. 
The spool 284 is arranged to be moved in either direc 

tion by a relatively small amount of pressure and, ac 
cordingly, as the pressure fluid passes into the bore 274 
in the right-hand cylinder 58, it also moves the spool 
from the position shown in Fig. 5 to its other position in 
which the spool is located at the opposite end of the valve 
chamber 282. This quick release valve is for the pur 
pose of permitting the pressure fluid in the pressure 
applying mechanisms of the two stations of the machine 
to exhaust quickly into the main Sump 150 and there 
by insure that the flange formers 28 in the station being 
released or depressurized will move downwardly away 
from the flange on the upper before they are moved for 
wardly and swung inwardly by the return movement of 
the piston 76 of that station. Consequently, as shown 
in Fig. 5, the pipe 286 leads from the quick release valve 
280 to the lower end of the cylinder 192 of the left-hand 
station, this pipe being also connected with the lower 
or pressure side of the last or fifth sequence valve 272 of 
the left-hand station and with the upper or non-pressure 
side of the fourth sequence valve 270 of that station. The 
pipe 286 also passes into the right-hand station of the 
machine and enters the rear portion of the chamber in 
the cylinder 80 in which the piston 76 reciprocates to 
operate the flange formers 28. Movement of the slide 
valve 284 to the left in Fig. 5, therefore, opens the pipe 
286 to the outlet pipe 290 in the release valve and, through 
the pipe 184, to the main sump 150 so that the pressure 
fluid in the cylinder. 102 of the left-hand or pressurized 
station of the machine can be exhausted quickly into the 
main sump, the fluid being forced to exhaust by the small 
springs 114 in the cylinder as they return the piston 106 
to its lower position. - 

Since several of the movements of the mechanisms in 
both stations of the machine occur substantially simul 
taneously in the present fluid pressure operating system, 
and since it will be necessary to describe these movements 
separately, it is believed desirable to describe such move 
ments as far as possible in the order of their importance 
in the operation of the machine, at least, in those cases 
where they occur at substantially the same time. 
As indicated above, the spool. 284 in the valve 280 

moves to the left in Fig. 5 as the pressure fluid passes 
into the right-hand cylinder 58 and as it also builds up 
pressure at the lower or pressure side of the first sequence 
valve 250, this movement of the spool 284 connecting the 
lower portion of the left-hand cylinder 102 with the main 
sump 150 through the relief valve 280. This movement 
also connects the rear portion of the right-hand cylinder 
80 with the main sump through the pipe 286. In addi 
tion, the movement of the spool 284 to the left closes the 
second pipe 288 entering the valve 280 to the sump (or 
exhaust) through the valve and the pipe 290, this second 
pipe 288 leading to the cylinder 80 in the left-hand sta 
tion and also to the pressure-applying cylinder 102 in 
the right-hand station. The pipe 288 is also connected 
to the upper or non-pressure side of the fourth sequence 
valve 270 of the right-hand station and to the lower or 
pressure side of the fifth sequence valve in this station. 
The closing of the pipe 288 to exhaust by movement of 
the spool 284 to the left, permits pressure to be built up 
in the rear portion of the left-hand cylinder 80 to move 
the piston 78 forwardly and return the left-hand flange 
formers 28 to their closed or inoperative position. The 
closing of the pipe 288 to exhaust also permits fluid pres 
sure to be applied to the right-hand piston 106 in the 
cylinder 102 at a later stage in the operation of the ma 
chine as will presently appear. 
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The pressure fluid entering the right-hand cylinder 58 

through the pipe 274 passes through the small hole 276 
in the cylinder and into the small diameter chamber in 
the hollow piston 62. The pressure created in this cham 
ber moves the entire piston 44, 62 downwardly with a 
rapid movement to bring the outside molds or forms 26. 
quickly into engagement with the back part of the upper 
A on the inner mold 24. Buffer grooves in the piston 
62 prevent damage to the work by slowing the piston near 
the end of the stroke, as will be later explained. Down 
ward movement of the piston 62 creates a vacuum in the 
cylinder 58 in the space behind the piston and, since the 
system must be filled with fluid at all times to operate 
properly, this space must be filled with fluid as the piston 
62 moves downwardly. The space above the piston 62 
in the right-hand cylinder 58 is filled with fluid drawn by 
suction or atmospheric pressure from the auxiliary Sump. 
180 in the control valve 162. The capacity of the 
auxiliary sump is sufficient to fill the space due to the dis 
placement of the piston 62 in the cylinder 58 in either sta 
tion and any overflow in the auxiliary sump passes down 
wardly through the pipe 184 into the main Sump 150. 

Atmospheric pressure upon the fiuid in the auxiliary 
sump 180 forces the fluid through the pipe 182 into the 
rear portion of the chamber in the cylinder 58 of the 
right-hand station, the fluid passing through a check valve 
291. Consequently, as the piston 62 moves downwardly 
in its cylinder from the pressure in the Small diameter 
chamber in the piston, the space behind the piston is 
simultaneously filled with fluid. When the pressure of 
the outer molds 26 upon the back part of the upper A 
reaches 100 pounds per square inch, the pressure fluid 
lifts the spool 256 in the first sequence valve 250 in the 
right-hand station and the fluid passes through the lower 
chamber 254 into the upper chamber 252 and into a pipe 
292 leading from this chamber into the lower chamber of 
the second sequence valve 266 and also upwardly into the 
cylinder 58, the piston 62 having moved downwardly a 
sufficient distance at this time to uncover the entrance 
of the pipe 292 into the cylinder. Consequently, the 
fluid behind the piston 62 is now put under pressure from 
the fluid from the pipe 292 and this pressure can build 
up to 500 pounds per square inch before the second se 
quence valve 266 of the right-hand station will open. 
The outer surface of the piston 62 is formed with cut 
away portions or grooves adjacent to the opening for 
the pipe 292 and these grooves are adapted to provide 
buffers adjacent to the opposite ends of the reciprocating 
movement of the piston, thereby slowing the movement 
of the piston near the opposite ends of its stroke and 
thus preventing damage to the mechanism. As the pis 
ton 62 moves forwardly in the cylinder 58, the fluid 
which was in the forward portion of the cylinder chamber 
is forced out of this chamber in front of the piston 62 
through a pipe 294 to the second sequence valve 266 of 
the left-hand station of the machine, the pipe 294 also 
entering the lower or pressure side of the third sequence 
valve 268 of this station where it is stopped by the set 
ting of this valve. The pressure fluid entering the upper 
chamber of the non-pressure side of the second sequence 
valve 266 flows downwardly through the valve, as ex 
plained above, and into the non-pressure side of the first 
sequence valve 250 through a pipe 296. The fluid passes 
through the first sequence valve and into the pipe 174 
through which it passes into the main control valve 162 
and into the auxiliary sump 180. 
When the pressure against the back part of the upper 

A reaches 500 pounds per square inch, the second se 
quence valve 266 of the right-hand station opens to per 
mit the pressure fluid to pass upwardly therethrough and 
out into a pipe 298, one end of which connects with the 
lower or pressure side of the third sequence valve 268 
and the other end of which leads to the forward por 
tion of the chamber in the cylinder 58 of the left-hand 
station, the pipe 298 corresponding to the pipe 294 of the 
right-hand station. Since the sequence valve 268 has 
been set to resist a pressure of 300 pounds to the square 
inch, the fluid passes into the left-hand cylinder 58 in 
front of the piston 62 by reason of the buffer grooves 
referred to in the piston and starts moving the piston 
62 slowly rearwardly to return the outer molds 26 of 
the left-hand station to their retracted or inoperative po 
sition. As the piston 62 is being forced rearwardly as 
described, the pressure fluid in the small diameter open 
ing in the piston 62 is exhausted through the pipe 174 
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into the control valve 162 and the auxiliary simp 180. 
The fluid in the rear portion of the large chamber in 
the cylinder 58 of this left-hand station is discharged 
through the pipe 296, previously described as connected 
to the lower or pressure side of the second sequence 
valve 266 of the left-hand station, a branch of this pipe 
also entering the upper or non-pressure side of the first 
sequence valve 250 of that station. Accordingly, the 
pressure fluid being exhausted from the left-hand cyl 
inder 58 passes downwardly through the first sequence 
valve 250 and out through the pipe 174 into the control 
valve 162 where it empties into the auxiliary sump 180, 
any excess fluid, as stated, overflowing into the exhaust 
pipe 184 and into the main sump 150. 
As pointed out above, during the time the above op 

erations are taking place, the pressure fluid in the lower 
portion of the pressure-applying cylinder 102 for the 
left-hand station is being exhausted directly through 
the pipe 286 and the quick release valve 280 into the 
main sump 150 by the force of the springs 114. This 
fluid does not pass through the non-pressure sides of 
the sequence valves 270, 268 and so forth, although the 
pipe 286 connects with the valve 270, because the sum 
of the pressures necessary to open the small check valves 
260 in these four sequence valves is greater than the 
force of the springs 114. Accordingly, the pressure fluid 
passes through the pipe 268 into the quick release valve 
280 and thence into the sump 150, thereby insuring a 
quick return of the piston 106 in the left-hand cylinder 
102 to its lower position to withdraw the flange forming 
members 28 from the work before the forward or re 
tracting action of the piston 76 takes place. 
As stated, the third sequence valve 268 for the right 

hand station is set to open at 300 pounds pressure per 
square inch, this pressure being utilized to retract the 
outer molds 26 of the left-hand station, as described 
above. When the third sequence valve is opened by the 
pressure in the system reaching 300 pounds, pressure 
fluid flows through this valve into a pipe 300 which 
is connected to the pressure side of the fourth valve 270 
of the right-hand station, this valve being set to open 
at a pressure of 250 pounds per square inch. Since the 
fluid cannot yet pass through the second sequence valve 
270, it passes through the pipe 300 of the right-hand 
station which connects with the cylinder 80 of that 
station, thereby moving the piston 76 in this cylinder 
rearwardly to cause the flange forming members 26 to 
be moved outwardly or laterally of the molds 24, 26 
about their hinge 70 (Fig. 2), thereby bending the lower 
margin of the back part of the upper A outwardly, as 
illustrated in Figs. 7 and 8, and forming a flange on 
this lower margin. The action of the flange formers is 
controlled by the arcuate slots 74 in the carrier members 
64 and, accordingly, the formers move outwardly as 
they move rearwardly and thus form the flange around 
the entire back part of the upper. As the piston 76 in 
the right-hand cylinder 80 is forced rearwardly by pres 
sure fluid from the pipe 300, the fluid in the rear por 
tion of this cylinder is exhausted through the pipe 286, 
as explained above, directly into the quick release valve 
280 which has been set by movement of the piston 284 to 
permit this fluid to exhaust from the pipe 286 into the 
main sump 150. When the fluid pressure against the 
piston 76 for the flange forming members 28 reaches 
250 pounds per square inch, the fourth sequence valve 
270 is opened and the fluid can pass upwardly through 
this valve and into the pipe 288 which is connected to 
the lower or pressure side of the fifth sequence valve 272 
and also to the cylinder 102 of the pressure-applying 
mechanism of the right-hand station. Since the fluid 
in the pipe 288 connected to the fifth sequence valve 272 
meets a resistance of 150 pounds to the square inch, the 
pressure fluid passes upwardly through the pipe 288 into 
the right-hand pressure-applying cylinder 102 to move 
the piston 106 upwardly and apply substantial pressure to 
the outturned flange on the lower margin of the back 
part of the upper. As the pressure is being applied to 
the flange on the upper in the right-hand station, pres 
sure fluid is also passing through the pipe 288 to the 
quick release valve 280 which at this time is closed to 
exhaust for the pipe 288. Consequently, the pressure 
fluid passes through the pipe 288 into the rear portion of 
the cylinder 80 of the left-hand station of the machine 
and causes the piston 76 therein to move forwardly and 
downwardly to return the flange forming members 28 
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of this station to their closed or inoperative position. 
As the piston 76 moves forwardly, the pressure fluid in 
the forward portion of the left-hand cylinder 80 is ex 
hausted through a pipe 302 leading from the left-hand 
cylinder 80 to the lower or pressure side of the fourth 
Sequence valve 270 of the left-hand station, the fluid 
also flowing to the upper or non-pressure side of the 
third sequence valve 268 of the left-hand station. Since 
the fluid in the pipe 302 cannot pass through the pres 
Sure side of the fourth sequence valve 270, it exhausts 
through the non-pressure sides of the third, second 
and first sequence valves 268, 266 and 250 into the pipe 
line 74, passes through the control valve 162 and into 
auxiliary sump 180. When the pressure being applied 
to the flange in the right-hand station by the piston 
106 overcomes the 150 pounds pressure necessary to 
open the fifth sequence valve 272 of this station, the 
pressure fluid flows upwardly through this fifth valve 
56 the pipe line 184 and directly into the main sump 
5. 
The operating instrumentalities of the right-hand sta 

tion of the machine have by this time been completely 
operated, first, to mold the back part between the inner 
and outer molds 24, 26, secondly, to bend the lower 
margin of the back part of the upper outwardly to form 
an outurned flange thereon and, thirdly, to apply upward 
pressure to the outturned flange, as illustrated, for ex 
ample, in Figs. 8 and 9, to overmold the flange and thus 
cause it to remain permanently in the desired angular 
iposition which, as explained, should be substantially hori 
zontal when the back part is located in an upright posi 
tion. The operating mechanisms of the right-hand sta 
tion of the machine will remain in their operated posi 
tions while the operator removes the completed upper 
A from the left-hand station of the machine, which was 
returned to its inoperative position simultaneously with 
the operation of the right-hand station. The pressurizing 
of the left-hand station of the machine and the depres 
surizing or releasing of the right-hand station will be 
the same as described above, except that the operations 
will be reversed. While no detailed explanation of the 
operation of the left-hand station should be necessary 
for a proper understanding of the invention, a brief de 
scription of its operation will be given to render the dis 
closure complete. 
The operator, after removing the completed upper 

from the left-hand station, places a new upper on the 
inner mold 24, depresses the common button or switch 
224 with one hand and depresses the left-hand plate 226 
with the other, thereby closing the circuit and energizing 
the lower solenoid 206 (Fig. 3) for operating the left 
hand station. The spool 166 in the control valve 162 
moves up into the position shown in Figs. 3 and 5, to 
open the port 176 of the right-hand station to exhaust 
and to position the valve for pressurizing the left-hand 
station. Pressure fluid flows from the control valve 162 
through the pipe 174 to the first left-hand sequence valve 
250 and is stopped by the 100 pounds pressure required 
to open this valve. The pressure fluid also flows through 
a small pipe 304 into the quick release valve 280 to 
move the piston 234 to the right, as shown in Fig. 5, 
and thus open the pipe line 288 to exhaust and prevent 
the pipe 286 from exhausting. Pressure fluid passes 
through the pipe 74 and a branch 306 into the left-hand 
cvlinder 58 and moves the piston 62 and the outer molds 
26 forwardly to clamp the back part of the upper A 
against the inner mold 24, the movement of the piston 
62 being relatively rapid until the molds have clamped 
the upper. As indicated above, the pipe 182 draws fluid 
from the auxiliary sump 180 through atmospheric pres 
sure to fill the space behind the piston 62 as it moves 
forwardly. When the pressure on the back part of the 
upper reaches 100 pounds per square inch, fiuid flows 
through the first left-hand sequence valve 25) and into 
the pipe 296 to the second sequence valve 266, which 
is set at 500 pounds pressure per square inch, thereby 
permitting the molds to apply a pressure of 500 pounds. 
to the back part of the upper through the pipe 296 be-, 
for further action occurs in the left-hand station. 
The fluid in the forward portion of the left-hand 

cylinder 58 is forced out through the pipe 298, through 
the second sequence valve 266 of the right-hand sta 
tion, through the first sequence valve 250 of that station, 
through the pipe 178, through the control valve 162 
and into the auxiliary sump 180. When the pressure on 
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the back part reaches 500 pounds, the second sequence 
valve 266 of the left station is opened and pressure fluid 
passes through this valve into the pipe 294 where it meets 
a resistance of 300 pounds in the third sequence valve 
268. The fluid thereupon passes through the pipe 294 
into the forward portion of the right-hand cylinder 58 
to move the piston 62 rearwardly and retract the outer 
molds 26 of the right-hand station, the fluid in the rear 
portion of the small diameter chamber in the right-hand 
cylinder 58 being exhausted through the pipes 274 and 
178 into the auxiliary sump 180, and the fluid in back 
of the piston 62 being exhausted through the pipe 292, 
the first sequence valve 250, the pipe 178, the control 
valve 162 into the auxiliary sump 180. 
The fluid in the bottom of the right-hand pressure ap 

plying cylinder 02 is being exhausted, during this time, 
by the springs 114 acting against the piston itb6, through 
the pipe 288 and valve 280 directly into the main sump 
150. When the pressure in the pipe 294 reaches 300 
pounds per square inch, the pressure fluid passes through 
the third sequence valve 268 of the left station into the 
pipe 302 where it meets the resistance of 250 pounds of 
the fourth sequence valve 270 and, consequently, flows 
through the pipe 302 into the front portion of the left 
cylinder 80 to move the piston 76 therein rearwardly 
to cause the flange forming members 28 of this left 
station to swing open about their hinge 70 and move up 
wardly, thereby bending the lower margin of the upper 
in the left-hand station outwardly to form the flange 
thereon. 
As explained in connection with the pressurizing of 

the right-hand station, the fluid in the rear portion cf 
the left cylinder 80 is exhausted at this time through 
the pipe 288, the quick release valve 289, the pipe 290 
into the main sump 150, as the piston 76 moves rear 
wardly to actuate the flange formers 28. When the 
fourth sequence valve 270 of the left station is opened 
by 250 pounds pressure exerted against the upper margin 
when bending the flange, pressure fluid flows through this 
fourth valve into the pipe 286 and, meeting the resistance 
of 150 pounds pressure per square inch in the fifth 
sequence valve 272, the fluid flows into the left-hand 
pressure applying cylinder 102 to move the piston 106 
upwardly to compress the flange and mold it into the 
desired shape, pressure fluid at the same time flowing 
into the rear portion of the right-hand cylinder 80 through 
the pipe 286 to force the piston 76 forwardly to return 
the flange formers 28 of this station to their inoperative 
position, these formers having been previously moved 
downwardly away from the upper through the exhausting 
of the fluid in the right-hand cylinder 102 into the main 
sump E50. The fluid in the forward portion of the right 
hand cylinder 80 is exhausted through the pipe 360, the 
third sequence valve 268, the second sequence valve 266, 
the first sequence valve 250, the pipe 178, the control 
valve 162 into the auxiliary sump 180. When the pres 
sure in the system reaches 150 pounds per square inch, 
it opens the fifth sequence valve 272 of the left-hand 
station, the fluid then passing through this valve into 
the main sump 150 through the exhaust pipe 184, this 
pipe, as illustrated, being connected to the fifth sequence 
valves of both stations. The left-hand station has now 
been completely operated and will remain under pressure 
until the right-hand station is operated again. 
As illustrated in Figs. 1 and 5, the castings 102, which 

form the pressure applying cylinders of the two stations 
of the machine, are both provided with lateral flanges 
or lips 308 provided with depressions adapted to catch 
any fluid which leaks out of these cylinders, the excess 
fluid being carried by drain pipes 310 to a pan 312 (Fig. 1) 
from which the excess fluid can be emptied into the main 
sump 150 through a petcock 314. 

In order to prevent the hydraulic system of the ma 
chine from being clogged by air working into the sys 
tem, a bleeder valve 316 of conventional construction 
(Figs. 1 and 4) is provided at the top of the mold op 
erating cylinders 58 of each station of the machine. As 
illustrated in Fig. 4, the valve 316 permits bubbles of 
air in the pressure fluid to work upwardly through a 
minute opening 318 in a threaded pipe 320 and a coil 32 
forming a part of the valve, the pressure fluid in the 
valve being maintained at a predetermined level at the 
top of the valve to permit air (or excess fluid) to work 
above this level and thereby be expelled from the sys 
tem. A drain pipe 322 leads from the valve 316 to the 
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main sump 150 to carry off fluid above the predetermined 
level. 

Referring to Figs. 6 to 9, inclusive, the inner mold 24 
(Fig. 7) is provided adjacent to its lower edge with the 
angular groove or recess 98 which provides an opening 
into which the lower portion of the upper A is forced 
during the shaping operation. When the flange formers 
28 swing outwardly and rearwardly to bend a flange on 
the lower margin of the upper, they do not exert any sub 
stantial upward pressure against the margin of the upper. 
Moreover, as stated above, if the upper should be con 
siderably thicker than that for which the machine is set, 
the piston 106 (Fig. 5) can yield downwardly against the 
spring 128 to prevent the flange formers from damaging 
the upper. The flange formers do not exert any substan 
tial wiping action against the flange as they move out 
wardly and, accordingly, do not draw the upper too 
tightly around the inclined bottom edges of the outer 
molds 26. Consequently, when the flange formers are 
moved upwardly by the piston 106 to apply heavy mold 
ing pressure to the flange, there is sufficient upper material 
between the bottom edges of the molds 26 and the groove 
98 in the inner mold to be pressed into this groove by 
the heightwise pressure of the flange formers. This action 
permits the formation of a sharp well-defined crease on 
the line where the flange turns outwardly, as illustrated 
in Fig. 9, the flange being bent or overmolded by the 
pressure applying action of the flange formers to an extent 
which is substantially commensurate with the normal re 
action or spring of the upper materials toward their orig 
inal position. Consequently, the resulting flange formed 
at the lower margin of the back part of the upper A will 
extend outwardly in a substantially horizontal plane when 
the upper is held upright, as in Figs. 7 and 9, to provide 
an outturned flange which will greatly facilitate the con 
struction of the shoe during subsequent operations, par 
ticularly, during operations such as the stitchdown last 
ing operation, in which the outturned flange on the upper 
is secured by stitches to the sole portion of the shoe. 

Having thus described my invention what I claim as 
new and desire to secure by Letters Patent of the United 
States is: 

1. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
sportion of an upper to shape the same, a pair of members 
for forming a flange on the lower margin of said end 
portion, fluid pressure means for actuating said molds, and 
means responsive to pressure exerted on the upper by 
said molds for thereafter causing said fluid pressure means 
to actuate said flange forming members. 

2. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
portion of an upper to shape the same, members for form 
ing a flange on the lower margin of said end portion, 
fluid pressure means for actuating said molds, and auto 
matic means responsive to a predetermined pressure ap 
plied by said molds to the upper for causing said fluid 
pressure means to actuate the flange forming members. 

3. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
portion of an upper to shape the same, members for 
pressing against the margin of said end portion to form 
a flange thereon, fluid pressure means for actuating said 
Inolds and the flange forming members, and a plurality 
of Sequence, valves for automatically controlling the op 
eration of the fluid pressure means to cause said means 
to actuate the molds and the flange forming members 
in a predetermined time sequence and also to apply 
predetermined pressures to said end portion. 

4. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
portion of an upper to shape the same, members for 
pressing against the margin of said end portion to form 
a flange thereon, fluid pressure means for actuating said 
molds and the flange forming members, and controlling 
means responsive to pressure exerted against the upper 
by Said molds for causing said fluid pressure means to 
actuate the flange forming members to apply a prede. 
termined pressure to the margin of said end portion. 

5. A machine. for use in shaping shoe uppers having, 
in combination, inner and outer molds for applying pres 
Sure to an endportion of an upper to shape the same, 
a pair of members for forming a flange on the lower 
margin of said end portion, fluid pressure means for 
actuating said molds, fluid pressure means for actuating 
the flange forming members, and a plurality of Sequence 
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valves for automatically controlling the operation of both 
of said fluid pressure means to cause them to actuate 
the molds and flange forming members in a predeter 
mined time sequence and also to apply predetermined 
pressures to the upper. 

6. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
portion of an upper to shape the same, a pair of members 
for bending the lower margin of said end portion substan 
tially at right angles to the remainder thereof to form 
a flange on said end portion, fluid pressure operated 
means including a piston and cylinder for actuating said 
molds, fluid pressure operated means for actuating the 
flange forming members, and means operating automati 
cally in response to pressure exerted on the upper by 
said molds for causing the last-named fluid pressure op 
erated means to actuate the flange forming members. 

7. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
portion of an upper to shape the same, members for : 
bending the lower margin of said end portion to form 
a flange thereon, fluid pressure operated means for actuat 
ing said molds, fluid pressure operated means for moving 
the flange forming members in one direction to bend 
said lower margin to form the flange, fluid pressure op 
erated means for moving said members in another di 
rection to apply pressure to the flange, and a plurality 
of sequence valves for automatically controlling the op 
eration of all of said fluid pressure operated means to 
cause them to operate in the order named. 

8. A machine for use in shaping shoe uppers having, 
in combination, inner and outer molds movable rela 
tively to each other to apply pressure to an end portion 
of an upper to shape the same, fluid pressure operated 
means including a piston movable in a cylinder for ef 
fecting relative movement of said molds, a pair of flange 
forming members movable relatively to said molds for 
forming an outturned flange on the lower margin of the 
end portion of the upper, said members being movable 
both laterally and heightwise of the molds, fluid pressure 
operated means including a piston and a cylinder for 
moving the flange forming members laterally of the 
molds, fluid pressure operated means including a piston 
and cylinder for moving said flange forming members 
heightwise of the molds, and means including a plurality 
of valves arranged in series for automatically controlling 
the operation of all of said fluid pressure operated means 
to cause them to operate in a predetermined sequence 
and also to cause predetermined pressures to be exerted on 
the upper by said molds and said flange forming members. 

9. A machine for use in shaping shoe uppers having, 
in combination, molds for applying pressure to an end 
portion of an upper to shape the same, flange forming 
members for forming a flange on the lower margin of 
said end portion, a piston connected to said molds, a 
cylinder housing said piston, fluid pressure means for 
moving the piston in the cylinder to actuate the molds, 
fluid pressure means for actuating the flange forming 
members, and means responsive to pressure exerted 
against the upper by said piston for rendering the last 
named fluid pressure means operative to actuate the 
flange forming members. 

10. A machine for use in shaping shoe uppers having, 
in combination, inner and outer molds relatively movable 
to embrace an end portion of an upper to shape the 
same, members movable relatively to said molds for 
forming a flange on the lower margin of said end por 
tion, a piston connected to the outer molds for moving 
the latter to embrace the upper, a piston for moving the 
flange forming members lengthwise and laterally of the 
upper, a piston for moving said flange forming members 
heightwise of the upper, fluid pressure means for actuat 
ing all of said pistons, and means for automatically con 
trolling the operation of said fluid pressure means, said 
controlling means being responsive in its operation to 
pressures exerted by said molds and said flange forming 
members when actuated by their respective pistons. 

11. A two-station machine for use in shaping shoe up 
pers having, in combination, molds in each station for 
shaping an end portion of an upper, members cooperating 
with said molds for forming a flange on the lower margin 
of said end portion, fluid pressure operated means in 
each station for actuating the molds therein, fluid pressure 
operated means in each station for actuating the flange 
forming members therein, and means in each station for 
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automatically controlling the operation of the fluid pres 
Sure operated means in said stations, the controlling 
means in each station being hydraulically interconnected 
with the mechanism of the other station so that actuation 
of the molds and the flange forming members in one 
station by the fluid pressure operated means therein 
causes the release of the molds and the flange forming 
Tmembers in the other station through the fluid pressure 
operated means in said other station. 

12. A two-station machine for use in shaping shoe 
uppers having, in combination, molds in each station for 
shaping an end portion of an upper, members cooperat 
ing with said molds for forming an outturned flange on 
the lower margin of said end portion, fluid pressure 
means in each station for actuating the molds in said 
stations, fluid pressure means in each station for actuat 
ing the flange forming members in said stations, means 
in each station for automatically controlling the opera 
tion of the fluid pressure means in said stations, and 
connections between the controlling means of each sta 
tion constructed and arranged to cause the fluid pressure 
means of either station to effect the release of the molds 
and flange forming members therein when the fluid pres 
sure means of the other station actuates the molds and 
flange forming members of said other station. 

13. A two-station machine for use in shaping shoe 
uppers having, in combination, molds in both stations 
for shaping end portions of shoe uppers, members co 
operating with said molds for forming flanges on the 
lower margins of said end portions, fluid pressure means 
in each station for actuating the molds therein, fluid 
pressure means in each station for actuating the flange 
forming members therein, means in each station for 
automatically controlling the operation of the fluid pres 
sure means in said stations, each of said controlling 
means being responsive to fluid pressure, the controlling 
means in each station being arranged to cause the cor 
responding fluid pressure means to actuate the molds and 
the flange forming members in a predetermined sequence, 
and connections between the controlling means of each 
station whereby actuation of the molds and the flange 
forming members in one station by their respective fluid 
pressure means effects the release of the molds and the 
flange forming members in the other station by their re 
spective fluid pressure means. 

14. A two-station machine for use in shaping shoe 
uppers having, in combination, molds in each station 
for shaping the back part of an upper, members cooperat 
ing with said molds for forming an outwardly extending 
flange on the lower margin of said back part, fluid pres 
sure means in each station for actuating the molds in 
each station, fluid pressure means in each station for 
moving the corresponding flange forming members lat 
erally of the molds therein to bend said lower margin 
outwardly and start a flange, fluid pressure means in 
each station for moving the flange forming members 
therein heightwise of the molds to apply final pressure 
to the bent margin and complete the flange, means in 
each station for automatically controlling the operation 
of the fluid pressure means therein, said controlling means 
being responsive to fluid pressure when controlling the 
(operation of said fluid pressure means, and connections 
between the controlling means of both stations for caus 
ing the fluid pressure means in one station to release the 
flange forming members from engagement with the flange, 
to move said members laterally of the molds into their 
inoperative position, and to return the molds to their in 
operative position in the order named, when the fluid 
pressure means of the other station are caused by the 
controlling means of that station to actuate the molds 
therein, to move the flange forming members laterally to 
bend the lower margin of the back part, and to move said 
flange forming members heightwise to apply pressure to 
the flange in the order named. 

15. A machine for use in shaping shoe uppers having, 
in combination, molds for shaping the back part of an 
upper, a pair of members cooperating with said molds for 
forming an outturned flange on the lower margin of said 
back part, a pressure fluid actuated piston for operating 
said molds, a pressure fluid actuated piston for operating 
the flange forming members, a pressure fluid actuated 
piston for effecting relative movement of the molds and 
flange forming members to apply pressure to the out 
turned flange, a pump for supplying pressure fluid to said 
pistons, and means including a series of sequence valves 
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for controlling the supply of pressure fluid to said pistons. 
16. A machine for use in shaping shoe uppers having, 

in combination, molds for shaping the back part of an 
upper, a pair of members cooperating with said molds 
for forming an outturned flange on the lower margin of 
said back part, a pressure fluid actuated piston for oper 
ating said moids, a pressure fluid actuated piston for 
operating the flange forming members, a pressure fluid 
actuated piston for effecting relative heightwise move 
ment between the molds and flange forming members to 
apply molding pressure to the outturned flange, a pump 
for supplying pressure fluid for actuating said pistons, 
and a series of valves for controlling the pressure fluid 
supplied to said pistons by said pump, said valves being 
interconnected to operate successively and thereby pro 
duce a predetermined sequence in the operation of said 
pistons. 

17. A machine for use in shaping shoe uppers having, 
in combination, molds for shaping the back part of an 
upper, a pair of members cooperating with said molds 
for forming an outturned flange on the lower margin of 
said back part, a pressure fluid actuated piston for oper 
ating said molds, a pressure fluid actuated piston for 
operating the flange forming members, a pressure fluid 
actuated piston for relatively moving the molds and 
flange forming nembers to apply molding pressure to the 
out turned flange, a pump for constantly supplying pres 
sure fluid for actuating said pistons, and means for auto 
matically controlling the supply of pressure fluid to said 
pistons, said means including a series of interconnected 
valves arranged to operate successively at different pres 
sures, thereby producing a predetermined time sequence 
in the operation of said pistons. 

18. A machine for use in shaping shoe uppers having, 
in combination, molds for shaping the back part of an 
upper, a pair of members cooperating with said molds to 
form an outturned flange on the lower margin of said 
back part, a pressure fluid actuated piston for operating 
said moids, a pressure fluid actuated piston for operating 
the flange forming members to form a flange on the back 
part, a pressure fluid actuated piston for effecting relative 
heightwise movement of the molds and flange forming 
members to apply pressure Substantially normal to the 
outturned flange, a pump for constantly supplying pres 
sure fluid to all of said pistons, and means for auto 
imatically controlling the supply of pressure fluid to said 
pistons, said controlling means comprising a plurality of 
interconnected pressure control and sequence valves ad 
justed in accordance with the pressures necessary to oper 
ate on the upper and to operate the pistons in a prede 
termined time sequence. 

19. A machine for use in shaping shoe uppers having, 
in coilbination, inner and outer molds for shaping the 
back part of an upper, a pair of members cooperating 
with said molds for forming a flange on the lower margin 
of S3id back part, a piston for operating said molds, a 
cylinder housing said piston, a piston for moving the 
flange forning member laterally and rearwardly of the 
Inolds to bend a flange on the lower margin of said back 
part, a cylinder housing said piston, a piston for moving 
said fiange forming members heightwise of the molds to 
apply molding pressure Substantially normal to the 
flange, a cylinder housing said piston, a pump for supply 
ing pressure fiuid to all of said cylinders to operate said 
pistois, and means for automatically controlling the sup 
ply of pressure fiuid to said cylinders, said controlling 
means being responsive to pressures exerted successively 
on the upper by the molds and flange forming members 
for causing the pistons to be operated in the order named, 
thereby insuring that the flange forming members will 
ricve laterally of the molds to bend the flange on the 
back part before moving heightwise of the molds to ap 
ply molding pressure to said flange. 

2C. A machine for use in shaping shoe uppers having, 
in combination, molds for clamping an end portion of 
an upper and shaping the same, members for bending an 
unclamped portion of the upper at an angle to the 
clamped portion, means for applying pressure to the bent 
portion of the upper to mold said portion into its bent 
position, fluid pressure operated means for actuating said 
molds, fluid pressure operated means for actuating the 
bending members, fluid pressure operated means for 
actuating said pressure applying means, a pump for con 
tinuously supplying pressure fluid to said fluid pressure 
operated means, and means interposed between the pump 
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and said fluid pressure operated means for causing the 
latter to operate their respective molds, bending mem 
bers and pressure applying means sequentially in the 
order named, and for thereafter causing said fluid pres 
Sure operated means to return said molds, bending mem 
ters and pressure applying means to inoperative position 
Scquentially but reversely to the order named. 

21. A two-station inachine for use in shaping shoe 
uppers having, in combination, molds in each station for 
shaping the back part of an upper, members cooperating 
with said molds for bending the lower margin of said 
back part to form a flange thereon, fluid pressure oper 
aied means in each station for actuating said molds, fluid 
preSSure operated means in each station for actuating the 
flange forming members, means for controlling the oper 
ation of the fluid pressure operated means in each station 
and causing Said means to operate in a predetermined se 
qlence, and a manually controlled valve for starting the 
operation of the fluid pressure operated means in either 
Station while simultaneously setting the other station in 
condition to cause the return of the fluid pressure oper 
ated means therein to their inoperative positions. 

22. A two-station machine for use in shaping shoe 
lipperS having, in combination, molds in each station for 
shaping the back part of an upper, members cooperating 
with Said molds for bending the lower margin of said 
back part and forming a flange thereon, fluid pressure 
operated means in each station for actuating said molds, 
fluid pressure operated means in each station for actuat 
ing the flange forming members, means for automatically 
controlling the operation of the fluid pressure operated 
means in each station and causing said means to operate 
in a predetermined sequence, a single control valve for 
Setting the fluid pressi'e operated means in either sta 
tion in operation while simultaneously setting the fluid 
Ressure operated neans in the opposite station in a con 
dition to retract into incperative position, a solenoid asso 
ciated with each station for actuating said control valve, 
3. Switch common to both stations and connected to the 
electrical circuits of the two solenoids, and a switch in 
each station connected to the circuit of the solenoid 
therein and the operation of which in one station, to 
gether with the operation of the common switch, ener 
gizes the Solenoid in that station and actuates the con 
trol valve to initiate the operation of that station and to 
Set the opposite station in a condition to return the fluid 
pressure operated means in said opposite station to their 
inoperative positions. 

23. A two-station machine for use in shaping shoe 
uppers having, in combination, a pair of molds in each 
Station for shaping an end portion of an upper, mem 
bors cooperating with said molds for forming a flange 
of the lower margin of said end portion, means asso 
2iated with said inenbers for applying pressure to said 
flange to mold the same, fluid pressure operated means 
in each station for actuating the molds therein, fluid 
pressure operated means in each station for actuating 
the flange forming members, fluid pressure operated 
incans in each station for actuating the pressure apply 
ig means, a valve fer putting one station in condition 
to eperate and for setting the other station in condition 
to release, a Solenoid associated with each station for 
operating Said valve, a Switch common to both stations 
aid located in an electrical circuit which energizes either 
of Said solenoids, and a Switch individual to each station 
located in the electrical circuit of the solenoid associated 
with each station, either of said circuits being closed to 
Cperate the corresponding scienoid by the operation of 
the common switch together with the operation of the 
individual Switch associated with the station to be 
Cperated. 

24. A two-station inachine for use in shaping shoe 
uppers having, in cornbilation, nolds in each statior for 
shaping an end portion of an upper, members cooperating 
with said mold for forming a flange on the lower margin 
of said end portions, fluid pressure operated means in 
each station for actuating the molds, fluid pressure oper 
ated Eneans in each staticin for actuating the flange form 
ing members, fluid pressure operated means in each sta 
tion for applying pressure to the flange to mold the latter 
into a permanent flarge, means in each station for auto 
natically controlling the operation of the fluid pressure 
Operated means in each station and causing them to 
operate sequentially in a predetermined order, a valve 
for setting one station in condition to operate and the 
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other station in condition to release and vice versa, a 
Solenoid for each station for actuating said valve, a switch 
common to both stations for closing one portion of an 
electrical circuit which energizes either solenoid, and a 
Switch in each station for closing the remainder of said 
circuit to complete the same and energize the solenoid 
in each station. 

25. A machine for use in shaping shoe uppers having, 
in combination, molds for shaping an end portion of an 
upper, members cooperating with said molds for bending 
the lower margin of said end portion to start a flange 
thereon, means including said members for applying 
pressure to said flange to mold it permanently in its bent 
position, a fluid pressure operated piston for actuating 
said molds, a fluid pressure operated piston for actuating 
the flange forming members, a fluid pressure operated 
piston for actuating the pressure applying means, a pump 
for supplying pressure fluid to said pistons, and means 
for automatically controlling the pressure fluid supplied 
to said pistons in accordance with the pressures desired to 
be exerted on the upper by the molds, flange forming 
members and pressure applying means, respectively. 

26. A machine for use in shaping shoe uppers having, 
in combination, molds for shaping an end portion of an 
upper, members cooperating with said molds for forming 
a fiange on said end portion, means for applying pressure 
to said flange to hold it permanently in position, fluid 
pressure operated pistons for actuating said molds, said 
flange forming members and said pressure applying 
means, cylinders housing said pistons, a pump for Sup 
plying pressure fluid to said cylinders to operate the 
pistons, a plurality of sequence valves for automatically 
controlling the pressure fluid supplied to said cylinders, 
said means also controlling the exhausting of pressure 
fluid from said cylinders, and means associated with said 
controlling means for permitting the cylinder which 
houses the pressure applying piston to exhaust its pressure 
fluid quicker than the other cylinders to insure that the 
pressure applying means will return to inoperative posi 
tion before the flange forming members and molds re 
turn to inoperative position. 

27. A machine for use in shaping shoe uppers having, 
in combination, molds for shaping an end portion of an 
upper, members cooperating with said molds for forming 
a flange on said end portion, means for applying pressure 
to said flange to mold it permanently in position, a fluid 
pressure operated piston for actuating each of said molds, 
flange forming, members and pressure applying means, 
cylinders housing said pistons, a pump for supplying 
pressure fluid to said cylinders to operate said pistons, 
automatic means for causing the pressure fluid to be 
supplied to said cylinders in a predetermined sequence, 
said automatic means also causing the pressure fluid to 
be exhausted from the cylinders to cause retraction of 
the pistons in a sequence reverse to that in which the 
fluid was supplied, and means in addition to the auto 
matic means for effecting the quick exhaust of the pres 
sure fluid from the pressure applying cylinder, thereby 
insuring that the pressure applying means will be re 
tracted in said reverse sequence. 

28. A machine for use in operating upon work pieces 
having, in combination, means for supporting a work 
piece, means cooperating with the supporting means 
for performing an operation on the work piece, and hy 
draulically operated means for Supporting and actuating 
the operating means, said hydraulically operated means 
normally supporting the operating means in a predeter 
mined position relatively to the work supporting means 
but being arranged to permit said operating means to 
yield away from Said work supporting means in response 
to pressure from work pieces of different thicknesses. 

29. A machine for operating upon work pieces having, 
in combination, means for supporting a work piece to 
be operated upon, means movable laterally and height 
wise of the supporting means for bending a portion of 
the Work piece toward the supporting means and for 
thereafter pressing the bent portion of the work piece 
against said supporting means to form a flange on said 
work piece, and hydraulically operated means for actu 
ating said movable means, said hydraulically operated 
means being constructed and arranged also to hold the 
movable means normally in a predetermined position 
relatively to the supporting means, to yield and permit 
said movable means to move away from the supporting 
means during lateral movement of said movable means 
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22 
under pressure from the work piece, and to cause said 
movable means to apply non-yielding pressure to the 
Work piece after the lateral movement of said movable 
means has taken place. 

30. A machine for use in operating upon work pieces 
having, in combination, means for holding a workpiece, 
members cooperating with the holding means for oper 
aling upon the work piece, a hydraulically operated 
piston Supporting said members, means for normally 
locating said piston in a predetermined heightwise posi 
tion relatively to the holding means, means for sup 
plying liquid to operate said piston, thereby causing the 
piston to move the operating members into pressure ap 
plying relation with the work piece, and means asso 
ciated with the piston for permitting it to yield away 
from said predetermined position in response to pres 
Sures exerted by work pieces of different thicknesses 
upon the operating members before liquid is supplied 
to Said piston. 

31. A machine for use in shaping shoe uppers hav 
ing, in combination, molds for shaping an end portion 
of an upper, members movable relatively to said molds 
for bending a margin of said end portion to form a flange 
thereon and for thereafter pressing said flange, said mem 
bers being initially spaced a predetermined distance from 
said molds, means for moving said members laterally of 
the molds to bend said margin and form said flange, and 
hydraulically operated means for moving said members 
heightWise of the molds to press said flange, said hy 
draulically operated means being arranged to yield dur 
ing the lateral movement of the flange forming members 
to compensate for different thicknesses of upper mate 
TIalS. 

32. A machine for use in shaping shoe uppers having, 
in combination, upper shaping molds, flange forming 
members cooperating with said molds, hydraulically op 
erated means for actuating said flange forming members, 
said hydraulically operated means comprising a cylin 
der, a piston slidable in said cylinder, means for supply 
ing liquid to the cylinder, a plurality of springs carried 
by said cylinder for normally maintaining the piston at 
one end of the cylinder, and means for adjusting the po 
sition of the piston in said cylinder, said adjusting means 
being yieldable under pressure to permit the piston to 
yield under the pressure of the upper against the flange 
forming members. 

33. A machine for operating on shoe parts having, in 
combination, means for supporting a work piece, means 
movable laterally and heightwise of said supporting means 
for bending a portion of the work piece toward the sup 
porting means and for thereafter pressing the bent por 
tion of the work piece against said supporting means, 
hydraulic means for actuating said movable means, said 
hydraulic means being constructed and arranged normal 
ly to position the movable means a predetermined dis 
tance away from Said supporting means, to yield height 
wise of the Supporting means under pressure from a 
Work piece during the lateral movement of the movable 
means, and to apply positive pressure to the work piece 
through said movable means after said lateral and yield 
ing movements have taken place. 

34. A machine for operating on work pieces having, 
in combination, means for clamping a work piece to be 
operated upon, members for bending an unclamped por 
tion of the work piece relatively to the clamped portion 
and for thereafter pressing the bent portion against the 
clamping means, and fluid pressure actuated means for 
operating the bending and pressing members, said last 
named means being normally arranged to position said 
members a predetermined distance away from the clamp 
ing, means, to permit said members to yield away from 
Such position during the bending action of said mem 
bers under pressure from work pieces of different thick 
nesses, and to apply positive pressure to the work piece through a liquid pressure medium during the pressure applying stage of its operation. 

35. A machine for operating upon work pieces hav 
ing, in combination, means for clamping a work piece to be operated upon, members movable relatively to the clamping means for bending an unclamped portion of 
the Work piece toward the clamping means and for there after pressing the bent portion heightwise against said 
clamping means, a hydraulically operated piston connect 
ed to said movable members for moving them height Wise to apply pressure to said bent portion, a cylinder 
housing said piston, positioning means within the cylin. 
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der for normally locating the piston so that said movable pieces before the non-yielding pressure is applied to the 
members are positioned a predetermined distance away work piece by said movable members. 
from the clamping means, means for introducing liquid 
into the cylinder to cause the piston to move said mov- References Cited in the file of this patent 

5 able members heightwise to press the workpiece against T. 
the clamping means with non-yielding pressure, and resil- UNITED STATES PATENTS 
ient means associated with said positioning means for Number Name Date 
permitting the latter, the piston and said movable mem- 2,305,689 Grosset al. ------------ Dec. 22, 1942 
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