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UNITED STATES PATENT OFFICE 
2,291,631 

NSOLE-FUNCHENG MACHINE 

Sernhardt Jorgensen, Marblehead, Mass, assign 
or to United Shoe Machinery Corporation, 
Flemington, N.J., a corporation of New Jersey 
Application May 24, 1941, Serial No. 395,036 

45 Clains. (CI. 16486) 

This invention relates primarily to machines 
for punching holes in insoles, but it will be under 
stood that as to some of its novel features it is 
not limited in utility to machines for performing 
Operations of that particular character or to 
machines for operating on that particular kind 
of work. 
An immediate object of the invention is to pro 

Wide a machine for punching in insoles holes to 
be used in positioning shoes in shoe machines in 
accordance with a method claimed in a copend 
ing application of mine, Serial No. 395,037, filed 
on May 24, 1941. To insure that the positions of 
the shoes in such shoe machines will not be 
affected by variations in the positions of the 
insoles on their lasts, it is preferable to punch the 
holes in the insoles with the insoles mounted on 
the lasts and held in fixed relation thereto, and 
the present invention, in one aspect, accordingly 
provides a machine for this purpose, the machine 
herein shown having a pair of punches which 
punch Corresponding holes in the forepart of 
each insole in accurately predetermined locations 
farther inwardly from the edge of the insole 
than the margin of the upper extends when in 
lasted position. For the sake of special accu 
racy in positioning shoes in machines which 
Operate on the uppers, such as toe-lasting ma 
chines, it is also preferable that the locations of 
the holes in the insole be determined by reference 
to the outer face of an upper also mounted on the 
last and, it may be, partially shaped over the last, 
Accordingly, the machine herein shown is pro 
vided with gage mechanism which by engage 
ment With the Outer face of the upper, if there is 3 
an upper on the last, positions the last and its 
shoe materials, herein frequently referred to 
inclusively as the shoe, lengthwise, laterally and 
angularly for the in Sole-punching operation, the 
term “angularly' being used herein with refer 
ence to Orientation of the Shoe about an axis 
extending heightwise thereof. In the construc 
tion shown the punches act on the insole in 
response to heightwise movement of the shoe 
effected by a toe rest Which engages the shoe at 4 
the top of the forepart, the movement of the 
Shoe being limited by stop mechanism compris 
ing a shoe rest member engaged by the insole and 
mounted for limited movement in response to the 
pressure of the in Sole thereon. Preferably, as : 
illustrated, the punches are solid punches having 
conical insole-engaging ends; and by reason of 
the shape of the punches, the character of the 
force applied in the insole-punching operation 
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and the fact that the movement of the shoe is 55 

limited as above explained, the punches pene 
trate only part Way through the insole, So that 
the holes are not visible on the inner face of the 
insole. 
The above-mentioned gage mechanism, in the 

machine herein shown, comprises a toe-end gage 
which determines the position of the shoe length 
Wise and against which the operator presses the 
toe-end face of the shoe in presenting the shoe to 
the machine, and opposite side gages which by 
engagement with the sides of the shoe determine 
its position laterally and angularly. To facili 
tate the presentation of the shoe to the machine 
and to avoid any danger of injuring the upper by 
frictional action of the side gages thereon if 
there is an upper On the last, the invention fur 
ther provides a construction whereby the side 
gages are moved toward each other to position 
and clamp the shoe by power-operated means 
after the shoe has been presented against the 
toe-end gage, this power-operated means being 
started in operation by the pressure of the shoe 
against the toe-end gage. More particularly, in 
the construction shown, the side gages are moved 
into their operative positions by fluid-operated 
means, and fluid is admitted to this fluid-oper 
ated means by a valve which is operated by elec 
trical means energized by the movement of the 
toe-end gage. In accordance with a further 
characteristic of the illustrative embodiment of 
the invention the toe rest which moves the shoe 
to render the punches effective on the insole is 
operated by additional fluid-operated means con 
trolled by the means which operates the side 
gages in the manner above described. The 
power operation of the Whole machine is thus 
responsive to electrical control through the 
pressure of the shoe On the toe-end gage. In 
response to the movement of the shoe by the toe 
rest in the insole-punching operation the elec 
trical Control of the machine is terminated, 
whereupon the parts are returned by springs or 
by gravity to their starting positions. 
The above and other features of the invention, 

including novel means for Controlling the 
punches in such manner as to equalize the forces 
Which they apply to the Work While permitting 
them to adjust themselves to the contour of the 
Work, novel side gage mechanism, and various 
novel details of construction and combinations of 
parts, will now be more particularly described 
With reference to the accompanying drawings 
and thereafter pointed out in the claims. 

In the drawings, 
Fig. 1 is a view in left-hand side elevation of 

  



2 
the upper portion of a machine in which the in 
vention is embodied, with parts broken away, ill 
lustrating by dot-and-dash lines the position of 
a shoe before the operation of the machine is 
started; 

Fig. 2 shows the same portion of the Ima 
chine in front elevation, with parts broken away; 

Fig. 3 is a Section on the line III-III of Fig. 2, 
illustrating the position of the shoe as in Fig. 1; 

Fig. 4 is a section on the line IV-IV of Fig. 2; 
Fig. 5 is a view similar to the upper portion of 

Fig. 1, With parts broken a Way, showing the shoe 
in position to start the machine; 

Fig. 6 is a view Similar to Fig. 5, but with other 
portions of the structure broken away, showing 
the parts as they are positioned at the end of the 
insole-punching operation; 

Fig. 7 is a section on the line WII-VII of Fig. 
6, on an enlarged scale, better illustrating the re 
lation of the punches to the insole; and 

Fig. 8 is a view similar to Fig. 3, but with parts 
omitted and with the parts which are visible 
positioned as they are in Fig. 6. 
The machine is provided with a column 2 

adapted to rest on the floor, and secured to this 
column is an upwardly extending frame plate 4. 
Fast on the plate 4 is a casting 6 to which are 
secured a pair of upwardly extending rods 8, and 
Secured to the upper ends of these rods is a cross 
bar 0 which serves as a support for a rearwardly 
extending block 2. Slidingly mounted for Wer 
tical movements in the crossbar 0 are two 
punches 4 having pointed lower ends of conical 
shape arranged to punch holes part Way through 
the insole d of a shoe on its last When the Shoe is 
forced upwardly against the punches by means 
hereinafter described. Each of the punches 4 is 
provided with an enlarged cylindrical head 6 
slidingly movable in a bore in the crossbar 0 and 
controlled by a light spring 8 which tends to 
force the punch upwardly. The two heads 6 
are engaged above by the opposite end portions of 
an equalizing lever 20 which is fulcrumed mid 
way between its opposite ends on a sleeve 22 
surrounding a screw 24, this being one of tWo 
screws for securing the block 2 to the crossbar 

. The heads S are located at equal distances 
from the fulcrum of the lever. It Will be under 
stood that through the lever 20 the forces ap 
plied by the two punches 4 to the insole are sub 
Stantially equalized While the punches are per 
mitted to adjust themselves to the contour of the 
bottom of the last, so that they are forced sub 
stantially equal distances into the insole. 
Mounted for vertical movement in the block 2 

is the stem 26 of a shoe rest member 28 arranged 
to engage the bottom face of the extreme toe end 
of the insole when the shoe is initially presented 
to the machine, as illustrated diagrammatically 
in Fig. 1. In engagement with the upper end 
of the stem 26 is a spring 30 which tends to force 
the member 28 downWardly and holds it initially 
in a position determined by the engagement of a 
Screw 32 in the stem with the block f2 at the 
lower end of a slot 34 in the block. The mem 
ber 28 thus serves as means for initially posi 
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40 threaded in the frame plate 4. A spring 4 
holds the end gage initially in contact With the 
rear face of the block 2. The position of the 
shoe laterally and angularly relatively to the 
punches 4 is determined by two pairs of side 
gages 42 and 44 (Fig. 3) which are in the nature 
of bell-crank levers and are mounted on Wertical 
shafts A6 rotatable in brackets 48 and 58 fast 
On the frame plate 4. The two gages 42 are ar 
ranged to act on the shoe at the opposite sides of 
the forepart in the vicinity of its ball portion and 
are connected together by gear segments 52 (Fig. 
3) So that their movements toward or from each 
other widthwise of the shoe are equalized. The 
two gages 42 are supported on the bracket 48, the 
left-hand gage being secured by a set screw 54 
to the shaft, 46 on which it is mounted and the 
right-hand gage being loosely mounted on the 
other shaft 46. The two gages 44 are arranged 
to act on the shoe at the opposite sides of its toe 
portion and are connected together for equal 
movements toward or from each other by gear 
segments 56. The gages 44 are supported on the 
gages 42, the right-hand gage being secured by a 
set screw 58 to its shaft 46 and the left-hand gage 
being loose on the other shaft. It will thus be 
seen that one pair of gages are movable by one 
of the shafts 46 and the other pair by the other 
shaft. A spring 60 connected to pins on the two 
shafts tends to turn the shafts in directions to 
retract the gages from the sides of the shoe and 
maintains them initially in positions determined 
by a stop pin 62 which extends upwardly from 
the bracket 48. In order to guard against any 
marking of the Shoe upper by pressure of the Side 
gages thereon, a flexible strap 64 Which may 
be made of leather is connected to the two gages 
42 and 44 at each side of the shoe in position to 
contact with the upper when the gages are SWung 
inWardly toward the shoe. One end of each 
strap is fast on a plate 66 pivotally mounted on a 
pin 68 on the gage 42, and the other end of the 
strap is fast on a pin 7) extending downWardly 
from the gage 44 in fixed relation thereto. 

Fast on each shaft 46 above the bracket 50 is 
an arm 72, and loosely mounted on each shaft 
below the bracket is an arm 74 Supported by a 
Washer 75 on the lower end of the shaft. As 
Sociated with each pair of arms 72 and 74 is a 
compression spring 76 one end of which abuts 
against a block 78 (Fig. 1) swiveled to turn about 
a vertical axis on the arm 72 and the other end 
of which abuts against a block 8) swiveled to 
turn about a vertical axis on the alm 74. Ex 
tending through both these blocks and the spring 
is a rod 82 (Fig. 4) provided with a head 84 for 
engaging the block 78 and with a nut 86 for en 
gaging the block 80. It will thus be seen that 
Swinging movement may be imparted yieldingly 
to the arm 72 through the spring 76 by move 
ment of the arm 74. Swinging movements of 
both arms 74 to move the gages 42 and 44 toward 
the shoe into their operative positions are ef 
fected by a bell-crank lever 88 (Fig. 1) Which is 
pivotally mounted on a bracket 90 fast on the 
frame plate 4 and has an upwardly extending 

tioning the shoe heightwise with the insole 
slightly below the punches 14. The position of 
the shoe lengthwise in the operation of the ma 
chine is determined by an end gage 36 against 
which the operator presses the toe-end face of 
the shoe and which in response to the pressure of 
the shoe thereon swings rearwardly about a piv 
otal support 38 on the block 2 to a position ad 
justably determined by its contact with a ScreW 

70 
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curved arm 92 arranged to engage the arms 74 as 
illustrated in Fig. 4. A rearwardly extending 
arm 94 of the bell-crank lever 88 has depend 
ing therefrom a rod 96 the lower end of which 
is connected to a lever 98 pivotally mounted at 
its front end on a bracket OO fast on the column 
2. The rear end of the lever 98 is pivotally con 
nected to a link fo2 which is connected at its up 
per end to a piston 04 movably mounted in a 
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cylinder 08. This cylinder is supported at its 
upper end by a pin 08 on a bracket 0 fast on a 
plate f2 which is secured to the bracket 0. 
It will thus be seen that in response to doWinWard 
movement of the piston 104 the bell-crank lever 
88 is operated to Swing the two arms 74 (Fig. 4) 
in opposite directions, respectively, and thus to 
impart to the side gages 42, 44 their shoe-posi 
tioning and clamping movements, each of the 
springs 76 yielding as required when the pair of 
gages 42 or 44 controlled thereby are stopped by 
the resistance of the shoe to their further move 
ments. Downward movement of the piston i? 
is limited by engagement of the lower end of the 
link C2 with a screw 4 threaded in a lug on 
the plate 2. 
The piston 4 is preferably operated by con 

pressed air which may be obtained from a Source 
of factory Supply if such is available or may be 
supplied by a suitable pump. As illustrated, a 
pipe 6 leads from the Source of Supply and 
communicates with a pipe 8which extends rear 
Wardly and then toward the left to valve mech 
anism f2 from which a pipe 22 leads to the up 
per end of the cylinder C6. The valve mecha 
nism i2O (Fig. 2) comprises a tube 24 which is 
clamped between a boss 26 on the plate 2 and 
a bar 28 Secured to this plate. The tube 2A is 
divided between its opposite ends by a partition 
3), and its opposite ends are in communication, 

respectively, with the pipe 18 and the pipe 22. 
Extending through the tube at the opposite sides 
respectively, of the partition 3 are two sets of 
ports 32 and 34. Slidingly mounted on the 
tube is a sleeve valve 35 provided with an an 
nular chamber 38. When the valve is in the 
position illustrated in Fig. 2 the ports 32 lead 
ing from the pipe 8 are closed and the ports 
34 leading from the pipe 22 are open to ex 

haust. Movement of the Valve toward the left 
from that position serves to establish communi 
cation between the ports 32 and 34, so that 
compressed air is admitted to the cylinder is 
to operate the piston 04. The valve is controlled 
by a lever 40 which is pivotally mounted between 
its opposite ends On a member A2 Secured to the 
plate 2 and is provided at its upper end with 
a pin 44 extending into an annular groove 45 
in the valve. A Spring 48 connected to the pin 
44 holds the valve initially in its idle position 

against the boss 26, as illustrated in Fig. 2. 
To move the valve 36 into position to admit 

compressed air to the cylinder 96 the lever 
40 is operated by electrical means comprising 

a solenoid 50 arranged to act on a plunger 52 
connected by a link 54 to the lower end of the 
lever. Current is Supplied to the Soleroid from 
any suitable source through wires 56 which lead 
to a switch 58 (Fig. 1) mounted in a casing 
6 fast on a bracket 62 secured to the bracket, 

48. The Switch 58 is closed to cause cre it to 
flow through the Solenoid 5 by rea:Ward move 
ment of a plunger 64 against the resistance of 
a spring 66. Such movement of the plunger is 
effected by rearward swinging movement of the 
toe-end gage 36 in response to the pressure of the 
shoe thereon when the operator presents the 
shoe to the machine. For this purpose there is 
pivotally mounted on the gage a pawl 68 the rear 
end of which is normally positioned opposite the 
front end of the plunger 64, as shown in Fig. 1, 
and the front end of which extends into a recess 
To formed in the stem. 26. A spring-pressed 
pin T 2 in the gage 36 tends to lift the rear end 
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of the pawl 68 and holds it normally in the po 
sition in Which it is shown in Fig. l. 

In the machine herein shown the operation of 
the punches 4 to punch the holes in the insole 
results from upward movement of the shoe rela 
tively to the punches. For thus moving the shoe 
there is provided a toe rest 74 mounted on the 
upper end of a plunger or piston 76 which is 
vertically movable in a bore in the casting 6, 
this casting being so formed as to provide a cyl 
inder 8 for the piston. Compressed air is ad 
mitted to the lower end of the cylinder 8 from 
the Supply pipe 6 through a pipe 80 and valve 
mechanism 82 which is similar to the previously 
described valve mechanism f 20. Briefly, this 
valve mechanism comprises a tube 84 clamped 
between a bar 86 and a nipple 88 at the lower 
end of the cylinder 8, the upper end of the 
tube communicating with the cylinder and the 
lower end with the pipe 80. The tube is divided 
by a partition 90 extending between two sets of 
ports 92 and 94. Movable on the tube is a 
sleeve valve 96 which in its normal position in 
engagement with the bar 86 closes the ports 
94 and opens the ports 92 to exhaust. The 
valve is moved upwardly to establish communica 
tion between the two sets of ports and thus to 
admit compressed air to the cylinder 78 by a 
lever 98 provided with a pin 20 which extends 
into an annular groove 22 in the valve, the lever 
being pivotally mounted between its ends on a 
pin 204 Supported on a block 206 fast on the 
frame plate 4. The rear end of the lever 38 is 
pivotally connected to a block 28 Which is slid 
ingly mounted on the rod 96 and rests normally 
against a collar 2 fast on the rod. Between 
this block and another collar 22 also fast on the 
rod is a compression Spring 24. It Will thus be 
seen that the movement of the lever 98 to Oper 
ate the valve 96 in the manner above described 
is derived from the doWinWard movement of the 
rod 96 effected by the piston G4. The lever 98, 
however, is initially held against such valve 
Operating movement by a latch 26 pivotally 
mounted on the block 206 and held by a spring 
28 in a notch 220 in the lever. Accordingly, the 
spring 24 is compressed by the downward move 
ment of the rod 96 until the side gages 2 and 
A4 have been moved into positions to clamp the 
shoe. Thereafter, as the rod continues its down 
Ward movement, the latch 26 is Withdrawn from 
the notch 22 by a collar 222 Which is fast on 
the rod 96 and has a conical face 224 arranged 
to engage a pin 226 carried by the latch. The 
Spring 244 then expands and Operates the lever 
98 to move the Valve 96 into position to admit 

compressed air to the cylinder 78, whereupon 
the toe rest 74 is lifted and forces the shoe up 
against the punches A. Such upWard movement 
of the shoe is limited by contact of the Screw 
32 in the stem 26 with the block 2 at the upper 
end of the slot, 34, as illustrated in Fig. 6. It 
will be understood that the pressure of the gages 
On the shoe is such as readily to permit the up 
Ward movement of the shoe to take place. Pat 
entable novelty involved in the above-described 
means for Operating the valve 95 is claimed in a 
Copending application of nine for Letters Pat 
ent for improvements in Machine for use in 
the manufacture of shoes, Serial No. 377,347, filed 
on February 4, 1941. 
As further illustrated in Fig. 6, the upWard 

movement of the stem 26 Which results from 
the above-described upWard movement of the 
shoe lifts the front end of the pawl f68 and 
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thereby causes its rear end to release the plung 
er 64, So that the spring 66 opens the switch 
58. This results in breaking the circuit through 

the Solenoid 50, thereby permitting the spring 
ié8 to return the valve 36 to its initial position 
and thus to open the cylinder 06 to exhaust. 
The SpringS 60 and 76 then operate to return 
the side gages 42 and 44 to their initial positions 
and also to impart return movement to the bell 
Crank lever 88. In response to such movement 
Of the bell-crank lever the lever 98 is returned 
to its initial position where it is held by the latch 
2. f6, thereby returning the valve 96 and open 
ing the cylinder 78 to exhaust, so that the toe 
rest 74 is moved downwardly away from the shoe 
by gravity. 
The manner of operation of the machine will 

now be briefly summarized. Since the machine 
is designed to operate on insoles mounted on 
lasts, Such an insole will have been mounted on 
its last and preferably fastened thereto, as by 
temporary tacks, in the customary manner; and 
an uppel' also may have been assembled on the 
last and partially shaped thereover, especially if 
it is desired to determine the locations of the 
holes in the insole by reference to the outer face 
of the upper. As herein illustrated by way of 
example, Such an upper has been subjected to the 
usual pulling-over operation and has also been 
lasted along its sides rearwardly of its toe por 
tion before the shoe is presented to the machine. 
In presenting the shoe the operator engages the 
bottom face of the toe end of the insole with 
the shoe rest member 28 and the toe-end face of 
the upper With the end gage 36, as illustrated in 
Fig. 1, the toe end of the shoe being spaced some 
What above the toe rest 74. At this time the 
Side gages 42 and 44 are sufficiently retracted 
to facilitate movement of the shoe into position 
between them and to prevent any substantial 
lubbing of the straps 64 on the sides of the up 
per. By pressure of the shoe against the end 
gage 36 this gage is then moved rearwardly to the 
position idetermined by the stop screw 40, as 
ShoWin in Fig. 5, and as a result of this movement 
Of the gage the SWitch 58 is operated to ener 
gize the solenoid 50. By the action of the sole 
noid the valve 36 is moved into position to admit 
compressed air to the cylinder 106, whereupon 
the piston O4 is moved downwardly to the posi 
tion determined by the stop screw f4. By the 
downward movement of this piston the bell 
crank lever 88 is operated to Swing the side gages 
42 and 44 inwardly toward each other and to 
cause them to position the shoe laterally and 
angularly in proper relation to the punches 4. 
By the same movement of the piston 04 the 
spring 24 is compressed and then the latch 26 
is operated to release the lever 98 to the action 
of the spring, whereupon the lever is operated 
by the spring to move the valve 96 into position 
to admit compressed air to the cylinder 78. By 
the action of the piston 76 the toe rest 4 is 
then moved upwardly against the toe end of the 
Shoe and imparts upward movement to the shoe 
to cause the punches 4 to punch the holes in 
the insole, as shown in Fig. 6, the upward move 
ment of the shoe being limited by the shoe rest 
member 28 which moves upwardly only as far as 
permitted by the screw 32 and the slot 34. In 
this insole-punching operation the two punches 
4 are controlled by the equalizing lever 20 which 

permits them to adjust themselves to the contour 
of the bottom of the last and causes them there 
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punch the holes part Way through the insole. 
The holes thus formed are shown at b in Fig. 8. 
In response to the upward movement of the shoe 
rest member 28 the pawl 68 is swung into posi 
tion to release the plunger 64, as shown in Fig. 6, 
whereupon the Spring 66 moves this plunger re 
Versely to Open the switch 58 and thus to de-en 
ergize the Solenoid 5). The spring 48 then 
returns the valve 36 to its initial position, re 
leasing the compressed air from the cylinder O6. 
By the action of the springs 60 and 76 the side 
gages are then returned to their initial positions 
and the bell-crank lever 88 is operated to return 
the piston 04 and also to return the lever 98 
into the position where it is held by the latch 
26. Such return movement of the lever 98 re 
turns the valve 96, thus releasing the com 
pressed air from the cylinder 78 and permitting 
the toe rest 74 to be moved downwardly by gray 
ity. The operator then removes the shoe, where 
upon the shoe rest member 28 and the end gage 
36 are returned by the springs which control 
them, the pawl 68 resuming its initial relation to 
the plunger 64. 

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

1. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch in each insole at 
One Operation a plurality of holes located farther 
in Wardly from the edge of the insole than the 
margin of the shoe upper extends when in lasted 
position, and means for effecting relative move 
ment of each last and said punching mechanism 
in a direction heightWise of the last to cause 
Said mechanism thus to operate on the insole. 

2. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, means for moving each last heightwise rel 
atively to said punching mechanism to cause said 
mechanism to operate on the insole, and stop 
mechanism for limiting such movement of the 
last. 

3. In an insole-punching machine, insole 
punching mechanism arranged to Operate on in 
Soles mounted. On lasts to punch holes in the in 
Soles, means for moving each last heightWise rel 
atively to Said punching mechanism to cause said 
mechanism to operate on the insole, a member 
arranged to engage the insole and movable by 
the last in response to pressure of the insole 
thereon, and means for limiting the movement of 
said member and for thereby limiting the height 
Wise movement of the last. 

4. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the 
insoles, fluid-operated means for effecting rela 
tive movement of each last and said punching 
mechanism to cause said mechanism to operate 
on the insole, and stop mechanism for limiting 
said relative movement. 

5. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
soles mounted on lasts to punch in each insole 
a plurality of holes located farther inwardly from 
the edge of the insole than the margin of the 
shoe upper extends when in lasted position, said 
mechanism comprising solid punches having 
pointed insole-engaging ends, and means for ef 
fecting relative movement of each last and said 
punches to cause them to penetrate only part 

after to act with substantially equal forces to 75 Way through the insole. 
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6. In an insole-punching machine, insole 

punching mechanism arranged to operate on the 
foreparts of insoles mounted on lasts to punch 
holes in the insoles, and a member for moving 
each last heightwise relatively to Said punching 
mechanism by pressure on the top of the fore 
part of the last to cause Said mechanism to op 
erate on the insole. 

7. In an insole-punching machine, insole 
punching mechanism arranged to operate on the 
foreparts of insoles mounted on lasts to punch 
holes in the insoles, a fluid-operated device for 
moving each last heightwise relatively to Said 
punching mechanism by pressure on the top of 
the forepart of the last to cause Said mechanism 
to operate on the insole, and means for admit 
ting operating fluid to said device to operate it. 

8. In an insole-punching nachine, in Sole 
punching mechanism arranged to Operate on the 
foreparts of insoles mounted on lasts to punch 
holes in the insoles, a toe rest for moving each 
last heightwise relatively to said punching mech 
anism by pressure on the top of the forepart of 
the last to cause Said mechanism to Operate On 
the insole, and a member arranged to engage the 

tion the last heightWise in Spaced relation to said 
toe rest when the Work is presented to the na 
chine, said member being movable with the last 
in the insole-punching operation in response to 
pressure of the insole thereon. 

9. In an insole-punching machine, insole 
punching mechanism arranged to Operate On in 
soles mounted on lasts to punch holes in the in 
soles, a gage for positioning each last and its 
insole relatively to said punching mechanism 
when the work is presented to the machine, and 
power-operated means controlled by said gage for 
effecting relative movement of the last and Said 
punching mechanism to cause the latter to oper 
ate on the insole in response to pressure of the 
last on the gage. 

10. In an insole-punching machine, insole 
punching mechanism arranged to Operate on in 
soles mounted on lasts to punch holes in the - 
insoles, a gage for positioning each last and its 
insole relatively to said punching mechanism 
when the work is presented to the machine, 
power-operated means for effecting relative 
movement of the last and said punching mecha-, 
nism to cause the latter to operate on the insole, 
and electrical means controlled by said gage for 
rendering said power-operated means thus oper 
ative. 

11. In an insole-punching machine, insole 
punching mechanism arranged to operate on 
insoles mounted on lasts to punch holes in the 
insoles, a gage for positioning each last and its 
insole relatively to said punching mechanism 
when the work is presented to the machine, fluid 
operated means for effecting relative movement 
of the last and said punching mechanism to cause 
the latter to operate on the insole, and mecha 
nism controlled by said gage for admitting oper 
atting fluid to said fluid-operated means in re 
sponse to preSStre of the last on the gage. 

12. In an insole-punching machine, insole 
punching mechanism arranged to Operate on in 
soles mounted on lasts to punch holes in the 
insoles, a gage for positioning each last and its 
insole relatively to said punching mechanism 
when the work is presented to the machine, fluid 
operated means for effecting relative movement 
of the last and said punching mechanism to cause 
the latter to operate on the insole, a valve for 
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admitting operating fluid to said fluid-operated 
means, power-operated means for Operating said 
valve thus to admit the fluid, and electrical 
means controlled by said gage for rendering said 
power-operated means effective thus to operate 
the valve. 

13. In an insole-punching machine, 
punching mechanism arranged to 

insole 
operate 

on insoles mounted on lasts to punch holes 
in the in Soles, a gage for positioning each 
last and its insole relatively to said punch 
ing mechanism when the Work is presented 
to the machine, power-operated means for ef 
fecting relative movement of the last and Said 
punching mechanism to cause the latter to oper 
ate on the insole, electrical means for rendering 
Said power-operated means thus operative, a 
Switch controlled by said gage for energizing 
Said electrical means in response to pressure of 
the last on the gage, and automatic means. for 
thereafter operating said Switch to de-energize 
said electrical means While the last is still press 
ing on the gage. 

14. In an insole-punching machine, insole 
punching mechanism arranged to operate on 
insoles, mounted on lasts to punch holes in the 
insoles, a gage for positioning each last and its 
insole relatively to said punching mechanism 
when the work is presented to the machine, 
power-operated means for moving the last 
heightWise relatively to said punching mecha 
nism to cause the latter to operate on the in 
Sole, electrical means for rendering said power 
Operated means thus operative, a switch for 
energizing. Said electrical means, a member for 
thus Operating said Switch by movement of the 
gage in response to pressure of the last on the 
gage, means for Operating said member by the 
heightWise movement of the last to release said 
Switch, and a Spring for then operating the 
switch to terminate electrical control of said 
power-Operated means. 

15. In an in Sole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, gaging means movable to position each last 
and itS insole relatively to said punching mecha 
nism, power-operated means for thus operating 
Said gaging means, additional power-operated 
means for effecting relative movement of the last 
and Said in Sole-punching mechanism to cause 
the latter to operate on the insole, and mecha 
nism for starting the Operation of said additional 
power-operated means in response to the move 
ment of Said first-named power-operated means. 

16. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the 
insoles, gaging means movable to position each 
last and its insole relatively to said punching 
mechanism, fluid-operated means for thus oper 
atting said gaging means, additional fluid-oper 
ated means for effecting relative movement of 
the last and Said in Sole-punching mechanism to 
cause the latter to operate on the insole, and 
mechanism for admitting operating fluid to said 
additional fluid-operated means in response to 
the movement of said first-named fluid-operated 
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17. In an insole-punching machine, insole 
punching mechanism arranged to operate on 
insoles mounted on lasts to punch holes in the 
insoles, gaging means movable to position each 
last and its insole relatively to said punching 
mechanism, fluid-operated means for thus Oper 
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ating Said gaging means, additional fluid-oper 
ated means for effecting relative movement of 
the last and Said in Sole-punching mechanism to 
cause the latter to operate on the insole, a Valve 
for admitting operating fluid to said additional 
fluid-Operated means, a member for operating 
Said Valve thus to admit the fluid, a Spring for 
operating said member, means for energizing 
said Spring by movement of Said first-named 
fluid-operated means, and mechanism also con 
trolled by Said first-named means for holding 
said member against movement by the spring 
and for thereafter releasing it to the action of 
the Spring. 

18. In an insole-punching machine, insole 
punching mecharism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, gaging means movable to position each last 
and its insole relatively to said punching mecha 
Inism, fluid-operated means for thus operating 
Said gaging means, additional fluid-Operated 
means for effecting relative movement of the last 
and Said insole-punching mechanism to cause 
the latter to operate on the insole, a valve for 
admitting operating fluid to said additional fluid 
operated means, a lever for operating said valve 
thus to admit the fluid, a Spring for operating 
said lever, a latch for holding the lever initially 
against movement by the spring, and mechanism 
movable by Said first-named fluid-operated 
means first to energize said spring and there 
after to Operate said latch to release said lever. 

19. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, gage mechanism Comprising a toe-end gage 
and opposite side gages for positioning each last 
and itS in Sole relatively to said punching mecha 
nism, and power-operated means for moving 
the Side gages toWard each other into their 
operaitve positions and for effecting relative 
movement of the last and said punching mecha 
mism to cause said mechanism to operate on the 
insole after the last has been presented in a posi 
tion determined by Said toe-end gage. 

20. In an in Sole-punching machine, insole 
punching mechanism arranged to operate on the 
foreparts of insoles mounted on lasts to punch 
holes in the insoles, gage mechanism comprising 
a toe-end gage and opposite side gages for posi 
tioning each last and its insole relatively to said 
punching mechanism, a toe rest for moving each 
last heightwise relatively to said punching 
mechanism by preSSure On the top of the forepart 
of the last to cause said mechanism to operate 
On the insole, and power-Operated neans for 
moving the side gages toward each other into 
their operative positions and for Operating said 
toe rest after the last has been presented in a 
position determined by said toe-end gage. 

21. In an insole-punching machine, in Sole 
punching mechanism arranged to Operate on in 
soles mounted on lasts to punch holes in the in 
soles, gage mechanism comprising a toe-end gage 
and opposite side gages for positioning each last 
and its insole relatively to said punching mecha 
nism, power-operated means for moving the side 
gages toward each other into their operative 
positions and for effecting relative movement of 
the last and said punching mechanism to cause 
said mechanism to operate on the insole after the 
last has been presented in a position determined 
by said toe-end gage, and means for starting the 
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Sponse to pressure of the last on said toe-end 
gage. 

22. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, gage mechanism for positioning each last 
and its insole relatively to said punching mecha 
nism, said gage mechanism comprising a toe-end 
gage for positioning the last lengthwise and side 
gages movable toward each other further to posi 
tion the last between them, power-operated 
means for moving the side gages into their oper 
ative positions, mechanism for starting the oper 
ation of Said power-operated means in response 
to pressure of the last on said toe-end gage, addi 
tional pOWer-operated means for effecting rela 
tive movement of the last and said insole-punch 
ing mechanism to Cause the latter to operate on 
the insole, and mechanism for starting the oper 
ation of Said additional power-operated means by 
the movement of said first-named power-oper 
ated means. 

23. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, gage mechanism for positioning each last 
and its insole relatively to said punching mecha 
nism, Said gage mechanism comprising a toe-end 
gage for positioning the last lengthwise and Side 
gages movable toward each other further to posi 
tion the last between them, fluid-operated means 
for noWing the side gages into their operative 
positions, mechanism for admitting operating 
fluid to Said fluid-Operated means in response to 
preSSure of the last On Said toe-end gage, addi 
tional fluid-operated means for effecting relative 
movement of the last and said insole-punching 
mechanism to cause the latter to operate on the 
in Sole, and mechanism for admitting operating 
fluid to Said additional fluid-operated means in 
response to the movement of said first-named 
fluid-Operated means. 

24. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in the in 
Soles, gage mechanism for positioning each last 
and its insole relatively to said punching mecha 
nism, Said gage mechanism comprising a toe-end 
gage for positioning the last lengthwise and side 
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gages movable toward each other further to posi 
tion the last between them, fluid-operated means 
for moving the Side gages into their operative 
positions, a valve for admitting operating fluid 
to Said fluid-Operated means, electrical means 
controlled by the toe-end gage for operating said 
Valve, additional fluid-operated means for effect 
ing relative movement of the last and said insole 
punching mechanism to cause the latter to oper 
ate On the insole, a valve for admitting operating 
fluid to said additional fluid-operated means, and 
mechanism for operating said last-named valve 
by Said first-named fluid-operated means. 

25. In an insole-punching machine, insole 
punching mechanism arranged to operate on in 
Soles mounted on lasts to punch holes in each 
in Sole, Said mechanism comprising a pair of 
punches relatively movable in directions height 
Wise of the last, and an equalizer for controlling 
Said punches to cause them to act on the insole 
With Substantially equal forces in the insole 
punching Operation while permitting them to 
adjust themselves to the contour of the bottom 
of the last. 

26. In the insole-punching machine, insole 
operation of said power-Operated means in re- 75 punching mechanism arranged to operate on in 
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soles mounted on lasts to punch holes in each in 
sole, said mechanism comprising a pair of 
punches relatively nowable in directions height 
wise of the last, and an equalizing lever arranged 
to engage said punches respectively at equal dis 
tances from its fulcrum to cause the punches 
to act on the insole with substantially equal 
forces in the insole-punching operation. While 
permitting them to adjust themselves to the Con 
tour of the bottom of the last. 

27. In an insole punching machine, a pair of 
punches arranged to operate on insoles mounted 
on lasts to punch holes in each insole, said 
punches being relatively movable in lengthwise 
directions heightwise of the last, an equalizing 
lever arranged to control said punches by engag 
ing them at Substantially equal distances from its 
fulcrum while permitting them to adjust then 
selves to the insole, and springs associated respec 
tively with the different punches and arranged to 
urge them toward said lever. 

23. In a machine for operating on Shoes con 
prising insoles and upperS mounted on lasts, in 
sole-punching mechanism arranged to punch 
holes in the insoles on the lasts, and gage mech 
anism for positioning each shoe relatively to Said 
insole-punching mechanism by engagement With 
the outer face of the upper simultaneously in a 
plurality of locations exteriorly of the shoe bot 
ton. 

29. In a machine for operating On Shoes con 
prising insoles and uppers mounted on lasts, in 
sole-punching mechanism arranged to punch 
holes in the foreparts of the insoles on the lastS, 
and gage mechanism for positioning each shoe 
relatively to said insole-punching mechanism by 
engagement with the Outer face of the upper, 
said gage mechanism comprising a toe-end gage 
for positioning the shoe lengthwise and Side 
gages for further positioning it laterally and an 
gularly by pressure Cn the opposite sides of its 
forepart. 

30. In a machine for operating on shoes Com 
prising insoles and uppers mounted on lasts, in 
sole-punching mechanism arranged to punch 
holes in the insoles on the lasts, gage mechanism 
comprising a toe-end gage and opposite side 
gages for positioning each shCe relatively to Said 
insole-punching mechanism by engagement With 
the upper, and power-operated means for now 
ing the side gages toward each other to position 
and clamp the shoe after the shoe has been 
presented against said toe-end gage. 

31. In a machine for operating on ShoeS COms 
prising insoles and uppers mounted on lasts, in 
sole-punching mechanism arranged to punch 
holes in the insoles, gage mechanism comprising 
a toe-end gage and opposite side gages for posi 
tioning each shoe relatively to Said insole-punch 
ing mechanism by engagement With the upper, 
power-operated means for moving the side gages 
toward each other to position and clamp the 
shoe after the shoe has been presented against 
said toe-end gage, and mechanism for starting 
the operation of said power-operated means in 
response to pressure of the shoe Cn Said end 
gage. 

32. In a machine for operating on shoe nate 
rial mounted on lasts, the combination with 
means for operating on the material, of gage 
mechanism for positioning each last and its shoe 
material relatively to said operating means, Said 
gage mechanism comprising a toe-end gage for 
positioning the last lengthwise and side gageS 
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7 
the last between them, power-operated means fol 
moving the side gages into their operative posi 
tions, and mechanism for starting the operation 
of said power-operated means in response to 
pressure of the last on said toe-end gage. 

33. In a machine for operating on shoe mate 
rial mounted on lasts, the combination. With 
means for operating on the material, of gage 
mechanism for positioning each last and its shoe 
material relatively to said operating means, said 
gage mechanism comprising a toe-end gage for 
positioning the last lengthwise and side gages 
movable toward each other further to position 
the last between them, power-operated means 
for moving the side gages into their operative 
positions, electrical means for starting the oper 
ation of said power-operated means, and a SWitch 
controlled by said toe-end gage for energizing 
Said electrical means in response to preSSure of 
the last on Said end gage. 

34. In a machine for operating on shoe mate 
rial mounted on lasts, the combination with 
means for operating on the material, of gage 
mechanism for positioning each last and its shoe 
material relatively to said operating means, said 
gage mechanism conprising a toe-end gage for 
positioning the last lengthwise and side gages 
movable toward each other further to position 
the last between them, fluid-operated neans for 
moving the side gages into their operative posi 
tions, and mechanism for admitting operating 
fluid to said fluid-operated means in response 
to pressure of the last on said toe-end gage. 

35. In a machine for Operating on Shoe na 
terial mounted on lasts, the combination. With 
means for operating on the material, of gage 
mechanism for positioning each last and its shoe 
material relatively to said operating means, said 
gage mechanism comprising a toe-end gage for 
positioning the last lengthwise and side gages 
movable toward each other further to position the 
last between them, fluid-operated means for InCV 
ing the side gages into their Operative positions, 
valve mechanism for admitting operating fluid to 
said fluid-operated means, and electroinagnetic 
means controlled by said toe-end gage for Oper 
atting said valve mechanism to admit the fluid in 
response to pressure of the last on Said ead gage. 

36. In a machine for operating Cn shoe ma 
terial mounted on lasts, the combination With 
means for operating on the material, of gage 
mechanism for positioning each last and its shoe 
material relatively to said operating meas, said 
gage mechanism comprising a toe-end g3.ge for 
positioning the last lengthWise and Side gages 
movable toward each other further to positio: 
the last between then, electrically controlled 
means for moving the side gages into their ope 
ative positions in response to pressure of the last 
on said toe-end gage and for maintaining them 
in those positions until electrical control of Said 
means is terminated, and means for terminating 
said electrical control. 

37. In a machine for Operating on shoe ma 
terial mounted on lasts, the combination with 
means for Operating On the material, of gage 
mechanism for positioning each last and its shoe 
material relatively to said operating means, said 
gage mechanism comprising a toe-end gage for 
positioning the last lengthWise and side gages 
movable toward each other further to position the 
last between them, electrically controlled means 
for moving the side gages into their operative po 
sitions in response to pressure of the last on said 

movable toward each other further to position 75 toe-end gage and for maintaining them in those 
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positions until electrical control of said means is 
terminated, and automatic means for terminating 
Said electrical control independently of the toe 
end gage while the last is still pressing on said 
endgage. 

38. In a machine for operating on work, the 
combination with an operating tool, of a plurality 
of gages movable to position the work relatively 
to said tool by pressure on the work, another 
gage for further positioning the Work relatively 
to said tool, and power-operated means controlled 
by said other gage for moving said first-named 
gages into their operative positions in resporae to 
pressure of the work against said other gage. 

39. In a machine for operating on work, the 
combination with an operating tool, of a plurality 
of gages movable to position the work relatively 
to Said tool by pressure on the work, another 
gage for further positioning the Work relatively 
to Said tool, power-operated means for moving 
Said first-named gages into their operative posi 
tions, and electrical means controlled by said 
other gage for starting the operation of said 
pOWer-Operated means in response to pressure of 
the Work against said other gage. 

40. In a machine for operating on work, the 
combination. With an operating tool, of a plurality 
Of gages movable to position the work relatively 
to said tool by pressure on the work, another 
gage for further positioning the Work relatively 
to Said tool, fluid-operated means for moving said 
first-named gages into their operative positions, 
valve mechanism for admitting operating fluid to 
Said fluid-operated means, and means for oper 
atting said valve mechanism to admit the fluid in 
response to pressure of the work against said 
other gage. 

41. In a machine for operating on work, the 
combination with an operating tool, of gage 
inlechanism for positioning the work relatively 
to Said tool, Said gage mechanism comprising a 
pair of gages geared together for swinging move 
ments to position and clamp the work between 
them, a pair of shafts on which said gages are 
respectively mounted, another pair of gages also 
mounted on Said shafts and geared together for 
SWinging movements similarly to said first-named 
gages further to position and clamp the work, 
One of Said pairs of gages being movable only by 
the turning of one of said shafts and the other 
pair being movable only by the turning of the 
Other shaft, and yieldable means for turning both 
Shafts. 

42. In a machine for operating on work, the 
Combination. With an operating tool, of gage 
mechanism for positioning the work relatively to 
Said tool, Said gage mechanism comprising a pair 
of gages geared together for Swinging movements 
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to position and clamp the Work between them, a 
pair of shafts on which said gages are respec 
tively mounted, another pair of gages also mount 
ed. On Said Shafts and geared together for Swing 
ing movements similarly to said first-named gages 
further to position and clamp the work, one of 
said pairs of gages being movable only by the 
turning of One of Said ShaftS and the other pair 
being movable only by the turning of the other 
shaft, arms loosely mounted respectively on the 
different shafts, springs for turning the shafts 
by the SWinging of Said arms, and means for 
SWinging said arms. 

43. In a machine for operating on work, the 
combination with an operating tool, of gage 
mechanism for positioning the Work relatively to 
said tool, Said gage mechanism comprising a pair 
of gages geared together for Swinging movements 
to position and clamp the work between them, a 
pair of shafts On which said gages are respective 
ly mounted, another pair of gages also mounted 
On Said shafts and geared together for swing 
ing movements similarly to said first-named gages 
further to position and clamp the work, one of 
Said pairs of gages being movable only by the 
turning of one of Said shafts and the other pair 
being movable only by the turning of the other 
shaft, arms fastened respectively to said dif 
ferent shafts for turning them, other arms loosely 
mounted respectively on the different shafts, 
Springs for operating said first-named arms by 
the other arms, and means for swinging said 
other arms. 

44. In a machine for operating on work, the 
Combination with mechanism arranged to op 
erate on the work, of a gage for positioning the 
Work relatively to Said mechanism when the work 
is presented to the machine, fluid-operated means 
for effecting relative movement of the Work and 
Said mechanism to cause the latter to operate 
on the work, and mechanism controlled by said 
gage for admitting operating fluid to said fluid 
Operated means in response to pressure of the 
Work On the gage. 

45. In a machine for operating on work, the 
combination with mechanism arranged to op 
erate on the Work, of a gage for positioning the 
Work relatively to Said mechanism when the work 
is presented to the machine, fluid-operated means 
for effecting relative movement of the Work and 
Said mechanism to cause the latter to operate on 
the Work, a valve for admitting operating fluid 
to Said fluid-Operated means, power-operated 
means for Operating Said valve thus to admit the 
fluid, and electrical means controlled by said gage 
for rendering said power-operated means ef 
fective thus to operate the valve. 
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