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United States Patent Office 3,237,224 
Patented Mar. 1, 1966 

1. 

3,237,224 
PULLING OVER AND LASTING MACHINE 

Jacob Simon Kamborian, 133 Forest Ave., 
West Newton, Mass. 

Fied May 10, 1962, Ser. No. 193,829 
28 Claims. (C. 12-10.5) 

This invention relates to a toe pulling over and lasting 
machine to perform operations on a shoe similar to that 
performed by the machine disclosed in pending applica 
tion Serial No. 100,979, filed April 5, 1961, now Patent 
No. 3,165,771. In the instant machine, unlike the ma 
chine of the aforesaid application, a shoe, having an in 
Sole on its bottom and a shoe upper draped about its toe 
end, is supported bottom-down. The upper is subjected 
to stresses that serve to pull over and stretch the upper 
tautly over the toe end of the last, after which the toe por 
tion of the upper margin is wiped against the insole. 
The machine is intended to be used on shoes having 

insoles that have had cement applied to their edges prior 
to their insertion in the machine, as, for example, by a 
cement applying mechanism such as that disclosed in pend 
ing application Serial No. 138,135, filed September 14, 
1961, now Patent No. 3,079,618, or pending application 
Serial No. 181,682, filed March 22, 1962, now Patent No. 
3,157,896. The pressures generated during wiping ad 
hesively bond the upper margin to the insole. 
The machine includes a frame having forwardly mov 

able wipers. A last Support or stretch plate is provided 
that is mounted for heightwise movement. Retarders are 
provided below the wipers that are movable against the 
Wiper underSurfaces and forepart pincers are provided on 
each side of the stretch plate. A shot conforming mech 
anism, that includes a shoe conforming yoke, is located 
above the wipers. A toe clamp is positioned for move 
ment from a rearward position remote from the last sup 
ported on the stretch plate to a working position above the 
stretch plate, and means are provided to press the toe 
clamp against the last under a relatively low and a rela 
tively high pressure. A heel clamp is positioned for en 
gagement with the heel end of the last. 
The last, having the upper and insole thereon, is in 

tended to be placed on the stretch plate with the toe por 
tion of the upper margin located between the retarders 
and wipers, the forepart portion of the upper margin in 
Serted between the pincers, and the insole bottom located 
below the level of the upper surfaces of the wipers. A 
pedal operated control system is provided which, in re 
Sponse to an initial depression of the pedal, causes the re 
tarders to press the toe portion of the upper margin against 
the wipers and the pincers to grip the forepart portions of 
the upper margin. This is followed by a raising of the 
stretch plate to bring the insole bottom slightly above the 
level of the upper surface of the wipers. During the up 
Ward movement of the stretch plate, the pincers are moved 
toward each other to lay the forepart portions of the up 
per margin against the insole, the shoe conforming yoke 
yieldably presses the upper against the last to conform the 
upper to the shape of the last and the retarders serve to 
pull over and assemble the upper on the last. After this, 
the machine parts come to a stop, and the operator may 
apply increased pressure to one or the other of the fore 
part pincers to cause the pincers to center the upper on 
the last. A further depression of the pedal now brings the 
toe clamp to its working position and causes it to bear 
against the last under light pressure and brings the heel 
clamp against the heel of the last. This is followed by an 
actuation of the wipers to wipe the lasting margin of the 
upper against the insole to adhesively bond it thereto. An 
actuating means is provided which, during the movement 
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of the wipers, releases the retarders and pincers and lowers 
the stretch plate so that the shoe is supported by the wipers. 
At the end of the wiper stroke, mechanism is actuated 
to apply the relatively heavy, pressure by the toe clamp 
against the last. A release of the pedal returns all the 
parts to their original position. 
The wipers have forwardly divergent and opposed sur 

faces meeting at a vertex and are mounted for concomi 
tant translation and inward movement about the vertex. 
Means are provided to stop the translation of the wipers 
when the vertex has crossed the end of the last so that the 
final wiper movement is inwardly about the vertex. A 
trimming knife, movable between the wipers, is provided 
to trim the upper stock gathered by the wipers. In a Sec 
ond embodiment of the invention, an auxiliary wiper is 
provided that fills in the space created by the separation 
of the opposed surfaces during the inward movement of 
the wipers about the vertex. 

In the drawings: 
FIGURE 1 is a front elevation of the machine; 
FIGURE 2 is a side elevation of the machine; 
FIGURE 3 is a front elevation, to an enlarged scale, of 

the upper portion of the machine; 
FIGURE 4 is a plan view of the wiper driving mecha 

nSm; 
FIGURE 5 is a section taken on the line 5-5 of FIG 

URE 4; 
FIGURE 6 is a section taken on line 6-6 of FIG 

URE 4; 
FIGURE 7 is a view of a valve actuating mechanism. 

taken on the line 7-7 of FIGURE 5; 
FIGURE 8 is a view of the valves actuating mechanism 

taken on the line 8-8 of FIGURE 5; 
FIGURE 9 is a plan view of the wipers with the auxil 

iary wiper; 
FIGURE 10 is a section taken on the line 10-10 of 

FIGURE 9; 
FIGURE 11 is a side elevation of the upper portion 

of the machine showing the toe clamp and stretch plate; 
FIGURE 12 is a plan view of the machine showing the 

toe clamp; 
FIGURE 13 is a detail of a part of the wiper driving 

mechanism; 
FIGURE 14 is a section taken on the line 14-14 of 

FIGURE 12; 
FIGURE 15 is a plan view of the shoe conforming 

mechanism; 
FIGURE 16 is a view taken on the line 16-16 of 

FIGURE 15; 
FIGURE 17 is a view taken on the line 17-17 of FIG 

URE 15; 
FIGURE 18 is a view taken on the line 18-18 of FIG 

URE 15; 
FIGURE 19 is a view taken on the line 19-19 of 

FIGURE 15; 
FIGURE 20 is a detail of the toe clamp moving mech 

an1Sm; 
FIGURE 21 is a front elevation of the machine show 

ing the retarders and toe clamp; 
FIGURE 22 is a plan view of the retarders; 
FIGURE 23 is a section taken on the line 23-23 of 

FIGURE 22; 
FIGURE 24 is a detail of one of the retarders; 
FIGURE 25 is a detail, to an enlarged scale, of the re 

tarder blade mounting of one of the retarders; 
FIGURE 26 is a section, to an enlarged scale, of the 

toe clamp; 
FIGURE 27 is a view of a part of the control mecha 

nism for the machine; 
FIGURE 27A is a view of another part of the control 

mechanism for the machine; 



3,237,224 
3. 

FIGURE 28 is a detail of the heel clamp mounting; 
FIGURE 29 is a view of the mechanism for applying 

increased pressure to the forepart pincers; 
FIGURE 30 is a section of a pilot valve forming part 

of the control mechanism of the machine; 
FIGURE 31 is a circuit diagram of the pneumatically 

operated machine control; 
FIGURE 32 is a schematic representation of the shoe 

in the machine at the beginning of the machine cycle; 
FIGURE 32A is a view taken on the line 32A-32A 

of FIGURE 32; 
FIGURE 32B is a view taken on the line 32B-32B of 

FIGURE 32; 
FIGURE 33 is a schematic representation of the shoe 

in the machine just prior to the actuation of the wipers; 
FIGURE 33A is a view taken on the line 33A-33A of 

FIGURE 33; 
FIGURE 33B is a view taken on the line 33B-33B of 

FIGURE 33A; 
FIGURE 33C is a view taken on the line 33C-33C 

of FIGURE 33A; 
FIGURE 34 is a schematic representation of the shoe 

in the machine after the wipers have gone part way 
through their wiping operation; 
FIGURE 34A is a view taken on the line 34A-34A 

of FIGURE 34; 
FIGURE 35 is a schematic representation of the shoe 

in the machine after the wipers have completed their 
wiping operation; 
FIGURE 35A is a view taken on the line 35A-35A 

of FIGURE 35; and 
FIGURE 36 is a view similar to FIGURE 35A but us 

ing the auxiliary wiper instead of the trimming knife. 
The machine comprises a frame 10 (FIGURES 1 and 

2) that includes inclined struts 12 and an inclined block 
14. The machine is inclined approximately 30° from the 
horizontal so that the operator may more readily have 
access thereto, but, for the sake of convenience, parts ex 
tending in the direction of the struts 12 will be referred 
to as extending vertically and parts extending in the direc 
tion of the block 14 will be referred to as extending hori 
Zontally. 

Referring to FIGURES 4-6, a wiper supporting plate 
16 is slidably mounted in the block 14 for horizontal 
movement. The plate 16 Supports wiper holding cam 
plates 18 containing recesses in their forward ends in 
which are secured wiper blades 20. The cam plates 18 
have arcuate cam slots 22 which engage pins 24 fixed to 
the subjacent plate 16 for controlling the movement of 
the cam plates and hence movement of the wiper blades 
to close them about the toe of a shoe. The forward ends 
of a pair of wiper actuating links 26 are pivotally con 
nected to the cam plates. The rear ends of the links 26 
are pivotally connected to a block 28 slidable in a slot 30 
in the plate 16. The block 28 is connected by way of a 
coupling 32, at its rear end, to a piston rod 34 projecting 
from an air actuated motor 36 mounted on a flange 37 
secured to the frame 10. The block 28 has pivotally con 
nected thereto a pair of short links 38 which extend rear 
wardly and to the rear ends of which are pivotally con 
nected a pair of laterally extending levers 40, which in 
turn are pivotally connected intermediate their ends to 
the plate 16 by pivots 42. The outermost ends of the 
levers 40 are pivotally connected at 44 to links 46, the 
rear ends of which are pivotally connected to pivots 48. 
Each pivot 48 has a head 50 dependent therefrom that 
is slidably received in a slot 52 located in the block 14 
(FIGURE 6). The piston rod 54 of an air actuated motor 
56 mounted on the block 14 is secured to each head 50. 
The wipers 20, in their retracted FIGURE 4 position have 
opposed surfaces 58 and divergent surfaces 60 (see FIG 
URE 34A). Grooves 62 are provided in the contiguous 
abutting and divergent surfaces 58 and 60 of the wipers 
20, the grooves being located approximately halfway 
through the thickness of the wipers. A knife 64 is slidably 
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4. 
mounted in the grooves 62 and has a sharp, forwardly 
directed cutting edge. The rear end of the knife is con 
nected by fasteners 66 to a knife holder 68 that is slidably 
supported on the plate 16. The wiper cams 18 are spaced 
apart sufficiently to accommodate the knife holder there 
between. The rear end of the knife holder is slidably 
received in a slot 70 in the block 28. Headed fasteners 72 
are threaded into the knife holder 68 and extend through 
a slot 74 in a cover plate 76 that is juxtaposed above the 
knife holder 68. The heads of the fasteners 72 bear 
against a cap plate 78 that is juxtaposed above the slot 
74. A pair of knife actuating toggle links 80 are each 
pivotally connected at one end to a link 26 and at their 
opposite end to the cover plate 76. 
The plate 16 has a projection 82 extending upwardly 

of its rear end, see FIGURES 4, 12 and 13. The projec 
tion 82 has a button 83 mounted therein. The frame 10 
includes a projection 84 that has a stud 86 threaded there 
in in alignment with the button 83. 
The block 28 has a hanger 88 dependent therefrom. A 

stud 90, adjustably mounted in the hanger 88, is in align 
ment with a valve 92 mounted in the frame (see FIG 
URES 5 and 11). Below the stud 90, the hanger 88 has 
valve actuators 94, 96 and 98 adjustably mounted therein 
(FIGURES 7 and 8) which are respectively positioned 
to intersect valves 100, 102 and 104 mounted in the frame 
10 during the forward movement of the hanger 88 to be 
described below. 

In FIGURES 9 and 10 and 36, a modification is shown 
wherein a wedge-shaped auxiliary wiper 106 is substituted 
for the knife 64. In this arrangement, wipers 20” are 
employed which do not have knife accommodating 
grooves 62 in their abutting surfaces 58' and divergent 
surfaces 60'. A block 28 is utilized which is constructed 
similarly to the block 28 except for not having the knife 
guiding slot 70 therein. An auxiliary wiper holder 108 
is secured to the block. 28' by fasteners 110 and extends 
forwardly thereof. The fasteners 110 extend through an 
elongated slot 112 in the holder 108 and have heads bear 
ing against the top of the holder, so that the position of the 
holder 108 in the block 28 may be adjusted by loosening 
the fasteners 110, adjusting the holder 108 lengthwise, 
and then tightening the fasteners 08. The forward end 
of the holder 108 is slidably mounted on the plate 16 be 
tween the wiper cams 18, and the auxiliary wiper 106 is 
secured to the forward end of the holder 108. The upper 
surface of the auxiliary wiper 106 is substantially coex 
tensive with the upper surface of the wipers 20. 
The frame 10 is formed into two spaced brackets 114 

located above the wipers 20 and wiper cams 18. A cross 
plate 16 extends between the brackets 114 and is slid 
ably mounted for forward and rearward movement in gibs 
118 located in the brackets 124 (see FIGURES 15-17). 
A mounting bracket 120, bolted to the underside of the 
cross-plate 116, has a socket 22 at its forward end. A 
flange 124 extends forwardly of each bracket 114. An 
internally threaded sleeve 126 is pivotally connected to 
each flange 124 by each sleeve having a cylindrical bear 
ing 128 extending downwardly into an opening in its 
associated flange 24 (FIGURE 18). A nut 30 threaded 
onto each bearing 128 serves to restrain upward move 
ment of the bearings 128 in the flanges 124. A threaded 
shaft 132 is threaded into each sleeve 128 and a knob 
134 is rigidly connected to each shaft 132. Each shaft 
132 is hollow and slidably receives a rod 136 extending 
longitudinally therethrough. Adjusting nuts 138 are 
threaded to the outer ends of the rods 136 and bear against 
bearings 40 rotatably mounted on the rods 136. The 
bearings 140 in turn bear against the knobs 134. The 
inner end of each rod 136 is formed into a head 42 that 
extends between the jaws of a clevis 144 and is pivoted 
to the clevis by a pivot pin 145. Each clevis 144 forms 
an end of a Support arm 146, and each support arm 146 
has a spring arm 48 secured thereto and extending rear 
wardly thereof. The rear ends of the spring arms 148 are 
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each entwined about a pin 150, which pins 150 are 
mounted on the mounting bracket 120 on opposite sides 
of the socket 122. A compression spring 151 is mounted 
on each rod 136 and extends from each shaft 132 to each 
head 142. 
A substantially U-shaped shoe conforming yoke 152 is 

provided having a bight 154 and a pair of legs 156 ex 
tending forwardly of the bight on opposite sides of the 
bight. The yoke is made of a flexible, deformable ma 
terial such as Tefion and has a pair of bowed springs 158 
extending exteriorly of each yoke leg from the bight for 
wardly thereof. The yoke is made substantially in the 
manner shown in pending application Serial No. 50,177, 
filed August 17, 1960, now Patent No. 3,060,468. 
The bight of the yoke is received in the socket 122, 

above the wipers 20, and each support arm 146 has a 
downturned lip 160 (FIGURE 19) that is received in an 
elongated slot 162 in a yoke leg 152. The slots 62 are 
made longer than the lips 160. Each support arm 146 
has an opening 164 which slidably mounts a pin 166. 
The rearward end of each pin 166 has a clip 168 thereon 
that is secured to the forward end of the associated yoke 
leg 156. A compression spring 170 is coiled about each 
pin 166 between each clip 168 and each support arm 146 
to yieldably urge the yoke legs forwardly and thereby 
yieldably seat the yoke bight 154 against the socket 122. 

Referring to FIGURE 17, the cross-plate 116 has a 
trough 72 extending upwardly thereof in which a rod 74 
is slidably mounted. The rod 174 has a threaded exten 
sion 176 that is threaded into the machine frame 10, and 
a knurled knob 178 at its forward end. A compression 
spring 180 is coiled about the rod 174 and extends be 
tween the trough 172 and an enlarged head 182 at the 
rear end of the rod 174. A second trough 184 (FIGURE 
16) mounted on the cross-plate 16 has a rod 186 slid 
able thereon. The forward end of the rod 186 is slidably 
received in a hollow stud 188 that is threaded into the 
machine frame 10 and has a knurled knob 190 at its for 
ward end. The rear end of the rod 186 is threaded into 
a hanger 192 depending from the machine frame 10, and 
a collar 194 is pinned to the rod 186 intermediate the 
hanger 192 and the trough 184. 
A mounting bracket 196 is secured to the frame 10 and 

extends forwardly thereof below the wipers 20 and yoke 
152. An air actuated motor 198 is secured to the bracket 
196 and has a piston rod 200 extending upwardly thereof 
(see FIGURES 2, 3, 11 and 23). A stretch plate holder 
202 is fitted onto the piston rod 200, and the stretch plate 
holder 200 has a stretch plate or last support 204 that is 
mounted thereon (FIGURE 23). The stretch plate 204 
has a dependent boss 206 that is received in a hole in the 
stretch plate holder 202. The boss is keyed in the hole 
by conventional means to prevent rotation of the boss 
in the hole. A pair of lock nuts, 208 and 210, are 
threaded onto the stretch plate holder 202, and the stretch 
plate rests on the nut 208. The stretch plate holder 202 
has a projection 212 extending rearwardly therefrom, 
and a roller 24 is rotatably mounted in the projection 
212. The roller 214 is received in a vertically extending 
guideway 216. that is located on the bracket 196. An 
extension 218 of the stretch plate holder 202 has a ver 
tically extending rod 220 thereon, and a valve 222 is se 
cured to the lower end of the rod 220 (see FIGURES 
11 and 22). The spool 224 of the valve 222 is in vertical 
alignment with a valve actuating screw 226 that is threaded 
into the bracket 196. 

Referring to FIGURES 21-25, an air actuated motor 
228 is mounted on the bracket 196 on the center line of 
the machine rearwardly of the motor 198. The upwardly 
extending piston rod 230 of the motor 228 has a center 
retarder holder 232 secured thereto that is rectangular in 
cross-section and is slidably guided in the bracket 196. 
The upper end of the holder 232 has a center retarder 
blade 234 secured thereto and extending upwardly there 
of. A pair of air actuated motors 236 are mounted in 
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the bracket 196 on each side of the motor 228 and for 
wardly thereof. The piston rods 238 of the motors 236 
each have a side retarder holder 240 secured thereto that 
is rectangular in cross-section and slidably guided in the 
bracket 196. Each side retarder holder 240 has a side 
retarder mount 242 slidably mounted on its upper end for 
horizontal movement toward and away from the center 
line of the machine. A threaded fastener 244 extending 
through a slot 246 in each retarder mount 242 serves to 
adjustably position the retarder mounts 242 on the re 
tarder holders 240. A side retarder blade 248 is secured 
to each retarder mount 246 and extends upwardly thereof. 
The retarders 234 and 248 are located below the wipers 
20 and the center retarder 234 is normally located at a 
higher elevation than the side retarders 248 (see FIG 
URES 22 and 23). 

Referring to FIGURES 1 and 3, an air actuated, spring 
return motor 250 is fulcrumed to the frame 10 by a 
pivot 252 on each side of the machine for swinging move 
ment about a horizontal axis. The piston rod 254 of each 
motor 25 is secured to a slotted bar 256, and the inner 
end of each bar 256 is pivoted to an upwardly extending 
bar 258. Each bar 258 has a fixed pincer jaw 260 fixed 
to its upper end and is secured at its lower end to the 
piston rod 262 of an air actuated motor 264 or 265, the 
motors 264 and 265 being pivoted to the frame 10 at 266 
to Swing about a horizontal axis toward and away from 
the center line of the machine. Each bar 258 has an arm 
268 on which an air actuated motor 270 is pivotally 
mounted by a pivot 272. A movable pincer jaw 274 is 
pivoted to each fixed pincer jaw 260 by a pivot 276, and 
the piston rod 278 of each motor 270 is pivoted to its 
associated jaw 274 by a pivot 280. The fixed jaw 260 
and the movable jaws 274 together form pincers 281. 
The piston rods 278 extend through the slots in the bars 
256, and the bracket 196 is slotted at 280 to accommo 
date the bars 258. 
The uppermost portion of the frame 10 is formed into 

a head 282. A horizontally extending guideway 284 
is provided in the head 282, and a slide 286 is slidably 
mounted in the guideway 284, see FIGURES 11, 12, 
14 and 21. An air actuated motor 288, mounted in the 
flange 37, has a piston rod 290 connected to the slide 
286 to thereby effect its movement in the guideway 284 
(FIGURE 20). A fulcrum 292 extends upwardly of 
the slide 286, and a lever 294 is pivotally connected to 
the fulcrum by a pivot 296 to swing about a horizontal 
axis. A toe clamp holder 298 extends through a ver 
tically extending hole 300 in the forward end of the 
slide 286 and is keyed to the slide by a key 302 to per 
mit vertical movement of the toe clamp holder 298 in 
the hole 300 without permitting rotation of the holder 
about its vertical axis (see FIGURE 26). A toe clamp 
304 is connected to the holder 298 by a pivot 306 to 
permit swinging movement of the toe clamp about a 
horizontal axis that is transverse to the lengthwise center 
line of the machine. The bottom of the toe clamp is 
covered by a toe pad 308 made of a flexible yieldable 
material such as leather. A compression spring 310 
coiled about the holder 298 and interposed between a 
shoulder 312 on the slide 286 and a head 34 on the 
holder 298 acts to yieldably urge the holder 298 up 
wardly of the slide 286. A button 316 is secured to 
the top of the holder 298. 
The forward end of the lever 294 has a roller 318 ro 

tatably mounted thereon that is adapted to bear against 
the button 316 and thereby limit the extent of upward 
movement of the toe clamp 304 under the influence of 
the spring 310. A pair of air actuated motors 320 are 
pivoted to the slide 286 rearwardly of the fulcrum 292 
and extend upwardly of the slide. Each motor 320 has 
a piston rod 322 that is secured to a ledge 324 extend 
ing outwardly of the lever 294. An air actuated motor 
326 is secured to the rear end of the slide 286 and has 
a piston rod 328 extending forwardly thereof. A wedge 
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shaped cam 330 secured to the piston rod 328 is inter 
posed between a roll 332 rotatably mounted on the slide 
286 and a roll 334 rotatably mounted on the rear end 
of the lever 294. A lug 336 extending outwardly of the 
slide 286 is in alignment with a stud 338 threaded into 

projector 340 located on the frame 10 (see FIGURE 
The frame 10 includes a platform 342 (FIGURES 1 

and 2) that has a pin 344 extending upwardly thereof. 
A collar 346 is swivelied on the pin 344 for swinging 
movement about the axis of the pin and a post 348 is 
pivoted to the collar 346 by a pivot 350 for swinging 
movement with respect to the collar about a horizontal 
axis. The upper end of the post 348 is fitted into a 
hollow heel clamp holder 352 and a heel clamp 354 
is secured to the heel clamp holder 352. The post 348 
has a plurality of sockets 356 running lengthwise thereof, 
any one of which is adapted to receive a pin 358 mounted 
in the holder 352 and yieldably urged toward the post 
348 by a spring 360 (FiGURE 28). 
A bracket 362, secured to the frame 10, has a pin 364 

secured thereto and extending upwardly thereof that is 
coaxial with the pin 344 (FIGURE 2). A bracket 366 
is pivotally mounted on the pin 364 for Swinging move 
ment about the axis of the pin. The bracket 366 has 
horizontally extending gibs 368 which slidably receive 
a plate 370. The plate 370 has a nut 372 dependent 
therefrom into which a screw 374 is threaded, the screw 
being rotatably mounted in the plate 370. A wheel 376 
(FIGURE 1) rotatably mounted in the frame 10 
is connected by a universal coupling 378 and bevel 
gearing 380 to the screw 374. An air actuated motor 
382 is pivoted to the plate 370 by a pivot 384. The 
motor 382 has a block 386 secured thereto by a fastener 
388. The piston rod 390 of the motor 382 has a plunger 
392 secured thereto, and the plunger is slidable in a 
hole in the block 386. The forward end of the plunger 
392 is pivoted to a link 394 and the link 394 is con 
nected to the post 348. A brake cam 396 is eccen 
trically mounted in the block 386 on a pivot pin 398. 
An air operated motor 400, pivotally mounted on the 
block 386, has a piston rod 402 that is pivotally con 
nected to the brake cam 396. 

Referring to FIGURES 1 and 29, a lever 404 is pivoted 
to the machine frame 10 on a pivot 406. The lever has 
a handle 408 secured thereto and extending outwardly 
of the frame through a slot 410. A bracket 412, Secured 
to the frame 10, has three valves mounted thereon, a 
first valve 414 being located above the lever, a second 
valve 416 being located below the lever, and the third 
valve 418 being located rearwardly of the lever. The 
valve spools of all three valves are resiliently urged 
against the lever. 
An automatically operated pneumatic control System 

is provided to cause the machine to go through a cycle. 
The system is actuated by a foot controlled lever or 
pedal 420 that is pivoted to the frame 10 by a pivot 
422 and is urged counter-clockwise about the pivot by 
a counterweight 424 (FIGURES 2, 27 and 27A). A 
stop screw 426, threaded into a pedal extension 428, is 
engageable with a bar 430 of the frame 10 to limit the 
amount the pedal may move counter-clockwise under 
the influence of the counterweight. A pilot valve 432 
is mounted above the pedal extension 428. As shown 
in FIGURE 30, the valve 432 has an air inlet port 434 
located centrally of the valve housing 436 and air vent 
ports 438 and 440 located adjacent the opposite ends 
of the housing 436. A port 442, located between the 
ports 434 and 438, is connected through a line 444 to 
the working side of the pneumatic System, and a port 
446, located between the ports 434 and 440, is con 
nected through a line 448 to the venting side of the con 
trol system. The spool 450 of the valve 432 has lands 
452 and 454 which block the ports 442 and 446 When 
the valve spool is in neutral position. The valve spool 
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8 
is normally urged downwardly by a compression spring 
456 interposed between the valve housing 436 and a 
knob 458 on the end of the spool to bring the knob to 
bear against the pedal extension 428. In this position, 
an air passage is open between an air inlet line 460, 
that is connected to a source of pressure, and the line 
448 leading to the venting side of the system through 
the ports 434 and 446. At the same time, air from 
the working side of the system escapes to atmosphere 
through the line 444 and the ports 442 and 438. A 
movement of the valve spool. 450 upwardly an amount 
sufficient to provide an air passage between the ports 
434 and 442 causes air under pressure to enter the work 
ing side of the system through the port 442 and permits 
air on the venting side of the system to pass to atmos 
phere through the line 448 and the ports 446 and 440. 
The valve spool. 450 has a head 462 at its upper end 

that is engagable with the valve housing 436 to limit the 
downward movement of the valve spool in the housing. 
A stud 464 is slidably mounted in alignment with the 
valve spool. 450 in a bracket 466 above the valve 432. 
The stud has an enlarged head 468 at its lower end that 
acts as a stop, and a pair of lock nuts 470 at its upper 
end above the bracket 466. A compression spring 472 
interposed between the bracket 466 and the head 468 
yieldably urges the stud 464 downwardly to a position 
where the lower lock nut 470 engages the bracket 466. 
When the operator depresses the pedal 420 to raise the 
valve spool. 450, he will feel no resistance to the pressure 
exerted by his foot until the head 462 of the valve spool 
engages the head 468 of the stud 464. At this position 
of the valve spool the pneumatic system is in neutral 
position and all the elements controlled by the System re 
main in the position they were in prior to the placing of 
the valve in neutral position. An application of in 
creased pressure by the operator on the pedal 428 to over 
come the force of the spring 472 will place the valve 
spool in position to connect the working side of the sys 
tem to the source of air pressure and operate certain of 
the motors controlled by the system in the below de 
scribed sequence. 

Referring to FIGURES 2 and 27A, a valve 474 is 
mounted in the machine frame 0 above the counter 
weight 424. The valve spool 476 of the valve 474 is 
urged downwardly of the valve by a compression spring 
478. The spring 478 is stronger than the spring 472, so 
that the operator can sense the resistance offered by the 
spring 478 after he has depressed the pedal 420 an 
amount sufficient to overcome the force of the Spring 472. 
At any time during the operation of the machine cycle 

the operator may stop the machine parts in a particular 
position by releasing his pressure on the pedal 420 until 
he no longer feels the pressure of either the spring 472 
or the spring 478 and thus bring the valve spool. 450 
into neutral position. 
The control system includes a plurality of Sequence 

valves such as the valve designated by the reference num 
bers 420 through 448 in pending application Serial No. 
107,156, filed May 2, 1961, now Patent No. 3,189,924. 
The sequence valves are so constructed as to offer resist 
ance to the passage of air therethrough so that the air 
will follow an alternate path other than through the 
sequence valve if one is available. When such an alter 
nate path is not available or is blocked, the air will go 
through the sequence valve. 

In the operation of the machine, a last 480 is provided 
having an insole 482 secured to its bottom and an upper 
484 draped over its toe (see FIGURES 32 and 32A). 
The upper has preferably been previously heel seat lasted 
by a heel seat lasting machine such as that disclosed in 
the above mentioned Patent No. 3,189,924. At this time, 
the wipers are held in their retracted position by the 
motor 36, the slide 286 is held in a retracted position by 
the motor 288 to maintain the toe clamp 304 in a rear 
ward out of the way position, the stretch plate 204 is held 
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in a lower position by the motor 198, the spring 310 holds 
the toe clamp in an upper position due to the retraction of 
the piston rod 328 in the motor 326 and the retraction 
of the piston rods 322 in the motors 320, the retarders 
234 and 248 are respectively held in a lower position away 
from the wipers by the motors 228 and 236, the heel 
clamp is swung to a forward position by the motor 382, 
the brake cam 396 has been swung clockwise (FIGURE 
2) by the motor 400 to an unlocking position, the jaws 
of the pincers 281 are held open by the motors 270, and 
the pincers 281 are held in an outer position by the 
motorS 250. 

Referring to FIGURE 31, the pneumatic circuit in 
cludes a line 486 emanating from a source of pressure 
labeled S. Air pressure passes from the line 486 through 
a line 488 to continuously provide pressure to the motors 
56 and thereby resiliently urge the heads 50 to the for 
ward ends of the slots 52. 
The lever 404 is normally in the FIGURE 29 position 

wherein the valve 418 is depressed and the valves 414 
and 416 are in a static condition. In this position of the 
lever, air flows through the line 488, a line 490, a low 
pressure regulator 492, a line 494, the valve 416 and a 
line 496 to the motor 265, and air flows through the 
regulator 492, a line 498, the valve 414, and a line 500 
into the motor 264 to thereby apply air under relatively 
light pressure to the motors 64 to maintain the piston 
rods 262 and the pincers 281 carried thereby in a lowered 
position. 
The valve spool. 450 of the valve 436 is normally in 

a lowered position with the ports 434 and 446 in com 
munication so that air passes from the line 486, through 
the line 460 and the valve 432 into the line 448 and to 
the lines labelled A and B in FIGURE 31. The lines 
A and B, which are indicated as broken off in FIGURE 
31, branch into the valves and motors indicated in FIG 
URE 31 to normally cause the motors to be maintained 
in the positions described above. Air normally goes 
through the valve 432, the line B and the valves 104, 
100 and 102. The air passing through the valve 104 goes 
through a line 504 into the motors 228 and 236 to main 
tain the retarders 234 and 248 in their lowered position. 
The air passing through the valve 100 goes through a line 
506 into the motors 270 to maintain the jaws of the 
pincers 281 in an open position. The air passing through 
the valve 102 goes through a line 508 to the motor 198 
to maintain the stretch plate 204 in its lowered position. 
The last, upper and insole assembly is now presented, 

bottom down, to the machine with the insole 482 resting 
on the stretch plate 204, the toe end of the last 480 
abutting against the center retarder 234 and the lasting 
margin 502 of the upper 484 extending above the re 
tarders 234 and 248 between the retarders and the wipers 
20. The forepart portions of the upper margin are in 
serted between the open jaws of the pincers 281. At this 
time the shoe is in the position indicated in FIGURES 
32, 32A and 32B. 
The operator now depresses the pedal 420 until he has 

felt that he has overcome the force of the spring 472 and 
begins to feel the resistance offered by the spring 478. 
This raises the valve spool 450 to a position where the 
lines 460 and 444 are in communication, without moving 
the valve spool 476, and the lines A and B are venting 
to atmosphere through the ports 446 and 440. Air now 
passes through the valve 432, the line 444 and a line 
509 to valves 510, 512, 514 and 516 and the aforemen 
tioned valves 104, 100 and 92. The air passing through 
the line 444 and the line 509 is at this time blocked at 
the valves 510, 512, 514, 516 and 92. The air passing 
from the line 509 through the valve 104 goes from the 
valve 104, through a line 518, to the motors 228 and 236 
to cause them to raise the retarders 234 and 248 and 
thereby enable the retarders to press the lasting margin 
502 of the upper against the undersides of the wipers 20. 
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10 
The air passing from the line 509 through the valve 100 
goes from the valve 100, through a line 520, to the motors 
270 to actuate the motors 270 to close the pincers 281 
on the forepart portions of the upper margin. 

After the retarders and pincers have been actuated to 
clamp the toe and forepart portions of the upper margin, 
air can pass from the valve 104, through a line 522, 
through a sequence valve 524 to actuate the valve 514, 
thereby causing air to flow from the line 509, through the 
valve 514, and a line 526 to the valve 102. The air 
passes through the valve 102 and a line 528 to the 
motor 198 to cause the motor to raise the stretch plate 
204. At the same time, air passes through the valve 102, 
the line 528 and a line 530 to the motors 250 to thereby 
cause the motors 250 to swing the pincers 281 inwardly 
about the pivots 266 against the force of the springs 532 
in the motors 250. A flow control valve 534 in the line 
530 delays the inward movement of the pincers 281 until 
the stretch plate 204 has risen an amount sufficient to 
enable the pincers to clear the bottom of the shoe. The 
parts 20, 204, 234, 248 and 281 now assume the position 
shown in FIGURES 33, 33A, 33B and 33C and the ma 
chine is brought to a halt due to the air flowing from 
the valve 432 into the line 444 being blocked. 

Prior to the operation of the machine, the yoke 152 
had been adjusted for the particular style and size of shoe 
to be lasted. The aforementioned cross plate 116 is 
yieldably urged forwardly in the brackets 14 by the 
spring 180 bearing against the trough 172. The extent 
of forward movement of the cross-piece is limited by the 
engagement of the trough 84 with the stud i88 as indi 
cated in FIGURE 16. The cross-piece may be moved 
rearwardly against the force of the spring 180 until the 
trough 184 engages the collar 194. The stud 188 and the 
rod 186 are adjusted to set the limits of the forward 
and rearward movement of the cross-piece 16 and there 
by set the extent of forward and rearward movement of 
the bight 154 of the yoke 152. The knobs 134 are ro 
tated to thereby bring the shafts 132 a desired distance 
apart from each other. Since the nuts 138 act as limit 
stops due to the springs 15. causing the nuts 38 to abut 
against the bearings 140, the heads 142 will always be 
maintained a constant distance from the inner ends 536 
of the shafts 132 regardless of the setting of the shafts 
132, and the axial movement of the shafts 132 will move 
the clevises 44 of the support arms 146 toward or away 
from each other a constant amount. The rotation of the 
knobs 134 will therefore alter the profile of the inner 
walls 538 of the yoke 152 and alter the distance between 
the walls 538. This alteration will provide for a greater 
or lesser pressure of the yoke legs 156 against the upper, 
the desired amount of such pressure being dependent on 
the physical characteristics of the material out of which 
the upper is fashioned and the shape of the last. The 
alteration in profile of the walls 538 will also change 
the length of Said walls bearing against the shoe upper. 
By rotating the nuts 138, the distance between the clevises 
142 and the shaft ends 536 may be changed and the ten 
sion of the springs 151 may be adjusted. Similarly, the 
tension of the spring 180, that urges the cross-plate 116 
forwardly, may be adjusted by rotating the extension 176 
of the rod 174 in the frame 10 (FIGURE 17) to thereby 
adjust the distance between the head 182 and the trough 
172. 
The lock nuts 208 and 210 are so adjusted on the stretch 

plate holder 202 that the piston 540 of the motor 198 
hits the upper wall 542 of the motor at the time when 
the insole 482 has risen to a level above the upper sur 
faces of the wipers 20 by an amount that is substantially 
equal to the thickness of the lasting margin 502. This 
arrangement ensures a raising of the shoe to this desired 
level regardless of the heightwise dimension of the last 
and the thickness of the insole and is substantially the 
reverse of a similar arrangement for lowering a shoe sup 
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ported bottom-up disclosed in the above mentioned Patent 
No. 3,165,771. 

During the aforesaid raising of the shoe, the margin of 
the upper is gripped by the retarders 234 and 248 to 
draft and stretch the upper about the last. The upper 
slips to some extent from above the retarders, but only 
after it has been pulled over the last and cannot be fur 
ther stretched. Due to the location of the retarders cir 
cumscribing the toe of the last, they also tend to exert a 
heel to toe pull on the last and dispose the heel of the 
upper snugly about the heel of the last. The pincers 28. 
maintain their grip on the upper margin during the rais 
ing of the shoe without slippage of the margin therein and 
thus serve to pull down the forepart of the upper to stretch 
it tightly on the last and ensure that the topline 543 of the 
upper is properly disposed on the last. When the pinc 
ers have taken the slack out of the upper, the piston rods 
262 rise upwardly of the motors 264 with the motors act 
ing as pneumatic springs. The inward movement of the 
pincers 281 cause the upper margin at the forepart por 
tions of the shoe to be laid inwardly of the bottom of the 
last as indicated in FIGURES 33A and 33B. 
The shoe was initially so placed on the stretch plate 204 

that the edges of the last overlapped the wall 538 of the 
pad 52, as indicated in FIGURE 32B. When the last 
is forced upwardly, the yoke wall 538 is initially com 
pressed (FIGURE 33C). When the wall can no longer 
be compressed, the bight 154 of the yoke flexes rear 
wardly against the pressure exerted by the spring 80, and 
the legs 156 flex outwardly against the pressure exerted 
by the springs 158. Should the shoe be substantially 
wider than the space between the legs 56, the support 
arms 146 and spring arms 148 will swing outwardly about 
the pivot pins 150 and compress the springs 15, between 
the heads 42 and the screw ends 536. During the lat 
ter movement, there will be relative Swinging movement 
between the heads 42 and the clevises 144 about the 
pins 145 and relative swinging movement between the 
shafts 132 and the flanges 124 about the bearings 28. 
The yieldable pressure exerted by the springs 15, 158 
and 180 and the spring arms 148 and the aforementioned 
swinging movements will cause the yoke 52 to Snugly 
engage the shoe upper 484 and cause the shoe upper to 
snugly conform to the shape of the last during the up 
ward movement of the last. The springs 170 large the 
yoke legs 56 rearwardly during the raising of the shoe 
to always maintain the yoke bight 154 securely in the 
socket 22. 

After the machine has come to a stop as described 
above, the operator examines the shoe to determine 
whether the forepart portion of the upper is draped evenly 
over the last as indicated in FIGURE 33B, with the 
throat line 543 of the upper properly positioned on the 
last (FIGURE 33). If it is not, he may manipulate the 
lever 404 to actuate the pincers 281 to properly center 
the upper on the last. As aforesaid, normally air at a 
relatively low pressure enters the motors 264 and 265 to 
yieldably urge the piston rods 262 and the pincers 281 
downwardly. Referring to FIGURES 29 and 31, a down 
ward movement of the lever 404, caused by an upward 
movement of the handle 408, causes the lever end to de 
part from the spool of the valve 418 and the lever to 
move the spool of the valve 416 downwardly to change 
the positions of the valve spools of these valves. This 
causes air to flow at a relatively high pressure from the 
line 488 and a line 544 through the valve 418, from the 
valve 418 through a line 546 to and through the valve 
416, and from the valve 416 through the lines 494 and 
498, the valve 414 and the line 500 to the motor 264 
to supply air at relatively high pressure to the motor 264. 
At the same time, air in the motor 265 is exhausted to 
atmosphere through the line 496 and the valve 416. 
Movement of the handle 408 down to raise the lever 

404 moves the spools of the valves 418 and 414 to cause 
air under relatively high pressure to move through the lines 
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488 and 544, the valve 418, the line 546, a line 548, the 
valve 414, the lines 498 and 494, the valve 46 and the line 
496 to the motor 265 to supply air at a relatively high pres 
sure to the motor 265. At the same time, air in the motor 
264 is exhausted to atmosphere through the line 520 and 
the valve 414. A return of the lever to the position shown 
in FIGURES 29 and 31 causes the relatively low pressure 
to be applied to both motors 264 and 265. 
The operator by manipulating the lever 404 may thus 

apply increased pressure to a selected one of the pincers 
281 while concomitantly releasing the pressure from the 
other pincers and thus manipulate the upper over the last 
until it becomes centered in the FIGURE 33B position. 

After the operator has manipulated the lever 404 to cen 
ter the upper on the last, he steps down harder on the pedal 
420 to cause the counterweight 424 to raise the valve spool 
476 of the valve 474 against the force of the spring 478. 
Due to the valve 474 being located further from the pivot 
422 than the valve 432, the ports 434 and 442 of the valve 
432 will remain in communication when the valve 474 has 
been actuated. The actuation of the valve 474 causes 
air to go from the line 526, through a line 550, the 
valve 474, a line 552 and a sequence valve 554 to actuate 
the valve 510. Actuation of the valve 50 causes air to 
pass from the line 509 through the valve 510 and a line 
556 to actuate the motor 288 to bring the slide 286 from 
its normal out-of-the-way position to a forward working 
position where the toe clamp 304 is above the forepart 
of the last. The forward movement of the slide 286 is 
terminated by the engagement of the lug 336 with the 
Stud 338. 

Air can now pass from the line 556 through a line 558 
and a sequence valve 560 to actuate the valve 52. The 
actuation of the valve 512 causes air to pass from the line 
509 through the valve 512 and a line 562 and a regulator 
563 to actuate the motors 320 under relatively low pres 
sure. The actuation of the motors 320 serves to swing 
the lever 294 about the pivot 296 an amount sufficient to 
cause the roller 38 to depress the toe clamp holder 298 
and bring the toe pad 308 into engagement with the fore 
part of the upper and clamp the shoe and last between the 
toe pad 398 and the stretch plate 204. The pivot 306 
permits the toe clamp 304 to adjust itself to the curvature 
of that portion of the last engaged by the toe pad. 
Air can now pass from the line 562, through a line 564 

and a sequence valve 565 to actuate the valve 516. The 
actuation of the valve 516 causes air to pass from the line 
509 through the valve 516 and a line 566 to the motor 382 
to actuate the motor 382 to bring the heel clamp 354 to 
ear against the heel portion of the last. The parts now 

assume the position shown in FIGURE 33. The heel 
clamp 354, in its movement toward the last, may swing 
about the common vertical axis of the pins 344 and 364 
as it engages the upper and last and thereby accommo 
dates itself to the curvature of the heel of the last and pro 
vides a maximum bearing pressure against the last. An 
extension of this axis intersects the plane of the wipers 20 
at about the center of curvature of the slots 22 (FIGURE 
4) so that the pressure exerted by the heel clamp is sub 
stantially radial to the area of engagement of the wipers 
against the upper margin as described below. 

During the above described upward movement of the 
stretch plate 204, the valve 222 had been actuated by the 
engagement of the valve spool 224 with the actuating 
screw 226 (FIGURE 11). This enables air to pass from 
the line 566, through a line 568, the valve 222, a line 570, 
and a sequence valve 572 to actuate a valve 574 after the 
actuation of the heel clamp driving motor 382. The actu 
ation of the valve 574 causes air to pass from the line 
488 through a line 576, the valve 574, and a line 578 to 
the motors 36 and 400 to concomitantly actuate these 
motors. The actuation of the motor 400 causes counter 
clockwise movement (FIGURE 2) of the cam brake 396 
thereby pressing the larger radius portion of the cam brake 
against the plunger 392 to lock the heel clamp 354 in posi 
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tion. The actuation of the motor 36 produces forward 
movement of the wipers. If, due to some unforeseen cir 
cumstance, the stretch plate 204 had not risen high enough 
to actuate the valve 222, the wiper driving and the heel 
lock actuating motors would not have been actuated and 
the operator would have released the pedal 420 to return 
the machine to its initial position. This arrangement en 
sures that the shoe has risen to a position above the wipers 
prior to the forward movement of the wipers so that the 
wipers cannot inadvertently press against the last and 
thereby damage the shoe. 
The actuation of the motor 36 at first causes the block 

28, plate 16, wipers 20 and knife 64 to have the relative 
movements described in pending application Serial No. 
114,456, filed June 2, 1961, now Patent No. 3,082,447. 
The motor actuation causes forward movement of the 
block 28 at a predetermined speed. Movement of the 
block, through the linkage comprising members 38, 40, 
42, 44, 46 and 48, causes the plate 16 and the wipers 20 
carried by the plate to be translated forwardly at a slower 
speed than the block. Concomitantly with the forward 
movement of the plate 16 and the wipers 20, the wipers 
are caused to Swing toward each other about the center 
of curvature of the slots 22 by the links 26thereby causing 
the divergent wiper surfaces 60 to move across the edge of 
the last and commence to wipe or fold the lasting margin 
502 up against the insole 482. The center of curvature 
of the slots 22 coincide with the point of intersection 580 
of the wiper surfaces 58 and 60, hereafter referred to as 
the vertex of the wipers. At the same time, the forward 
movement of the block 28, through the linkage formed 
by numbers 26, 80 and 76 causes the knife 64 to move 
forwardly at a speed intermediate the speeds of the block 
28 and plate 16 to project the knife forwardly of the wipers 
and cut into the upper material gathered by the wipers at 
the toe of the last to relieve the stresses formed in this 
region as described in the aforesaid Patent No. 3,082,447. 
These movements continue until the button 83 engages 
the stud 86 to stop the forward movement of the plate 16. 
At this time, the parts are in the position indicated in FIG 
URES 34 and 34A. 
When the plate 16 terminates its forward movement, 

continued forward movement of the block 28 causes the 
wipers 20 to swing inwardly about the vertex 580 without 
any further forward movement of the vertex 580 and the 
knife 64 to continue moving forwardly and cut the upper 
stock gathered in between the divergent wiper surfaces 
60. During this portion of the wiper stroke, the links 
46 are caused to swing rearwardly about the pivots 42 
(FIGURE 4) and the heads 50 move rearwardly in the 
slots 52 against the resilient force of the motors 56. 
By this arrangement, the wipers are caused to move for 
wardly only an amount sufficient to enable the vertex 580 
to cross under the toe of the last and wipe the margin 
at the toe. By precluding further forward movement 
of the vertex of the wipers, the wipers do not exert an 
undesirable stress in a direction extending heelwardly 
of the last as they continue to close in over the insole. 
The location of the pincers 281 beneath the insole 482, 
as indicated in FIGURES 33A and 33B, lays in the mar 
gin of the upper at the forepart portions so that the por 
tions of the upper margin engaged by the wipers is of 
substantially uniform width and the upper margin does 
not fade away from the wipers as the wipers move in but 
is laid against the toe portion of the insole with a sub 
stantially uniform width. 

During the forward movement of the block 28, the 
valves iO0, 102 and 104 are respectively actuated by the 
valve actuators 94, 96 and 98 (see FIGURES 7 and 8). 
The actuation of the valve 104 causes air to pass from 
the line 509, through the valve 104 and the line 504 to 
actuate the motors 228 and 236 to move the retarders 
234 and 248 downwardly away from the wipers 20. The 
actuation of the valve 100 causes air to pass from the 
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line 509 through the valve 100 and the line 506 to actuate 
the motors 270 to open the jaws of the pincers 281. 
The actuation of the valve 102 causes the air passing 
through the valve 102 from the line 526 to enter the 
motor 198 through the line 508 to thereby actuate the 
motor 198 to lower the stretch plate 204 so that the shoe 
is supported on its bottom only by the wipers 20. At 
the same time, the motors 198 and 250 are vented through 
the line 528 and the valve 102. The venting of the 
motors 250 enables the springs 532 in these motors to 
move the bars 256 outwardly and thereby move the 
pincers 281 outwardly. 
At the end of the forward movement of the block 28, 

the valve 92 is actuated by the stud 90 (FIGURE 11). 
The actuation of the valve 92 causes air to flow from the 
line 509 through the valve 92, a line 582 and a regulator 
584 to supply air to the motor 326 at a higher pressure 
than the air supplied to the motors 320. The actuation 
of the motor 326 interposes the cam 330 between the 
rollers 332 and 334 to apply a heavier pressure to the 
lever 294 and clamp holder 298 than was previously ap 
plied by the motors 320 and thus to apply a relatively 
heavy bedding pressure between the now wiped in lasting 
margin 502 and the wipers 20. The parts now assume 
the position shown in FIGURES 35 and 35A. 

After the bedding pressure has been applied for a 
sufficient period of time, the operator releases the pedal 
420 so that the pedal 420 and the valves 432 and 474 
are returned to their original positions thereby causing 
the machine parts to return to their original positions and 
release the now pulled over and toe lasted shoe. 

Prior to placing the shoe in the machine, cement had 
been deposited on the toe portion of the insole adjacent 
the edge thereof by an apparatus such as that disclosed 
in the above mentioned Patents numbered 3,079,618 
and 3,157,896. 
As a result of the pressure generated during the wiping 

operation and the application of bedding pressure de 
scribed above, the wiped-in upper margin and the insole 
are adhesively bonded to each other through the cement. 
To summarize, when using the wipers 20 and knife 64, 

the shoe is placed in the machine as indicated in FIG 
URES 32, 32A and 32B, with the toe of the last bearing 
against the center retarder 324, the insole resting on the 
stretch plate 204, the lasting margin 502 of the upper inter 
posed between the retarders 234 and 248 and the wipers 
20 and the forepart portions of the upper margin in 
serted between the open jaws of the pincers 281. The 
operator then steps on the pedal 420 to actuate the valve 
432 and thereby move the retarders upwardly to clamp 
the lasting margin against the wipers and close the 
pincers on the forepart portions of the upper margin. 
This is followed by a raising of the stretch plate 204 to 
a level that brings the insole slightly above the upper sur 
faces of the wipers 20 and a concomitant inward move 
ment of the pincers 281 to lay the forepart portions of 
the upper margin in against the insole. During this up 
ward movement of the stretch plate, the yoke 152 snugly 
conforms the upper to the shape of the last and the clamp 
ing of the lasting margin against the wipers by the re 
tarders causes the upper to be pulled over and assembled 
on the last. If it is deemed necessary, the operator 
manipulates the handle 408 to cause the pincers 281 to 
center the upper on the last. The operative now de 
presses the pedal 420 further to actuate the valve 474 
and bring the toe pad 308 to bear against the upper and 
last under relatively light pressure and to bring the heel 
clamp 354 against the heel of the last as indicated in 
FIGURE 33. This is followed by a concomitant locking 
of the heel clamp, and the working stroke of the wipers 
and the knife 64. At the beginning of this working 
stroke, the wipers move forwardly and inwardly. Part 
way through the working stroke of the wipers the for 
ward translation of the wipers terminates and the wipers 
move inwardly about the vertex 580. During the work 
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ing stroke of the wipers, the retarders and pincers are 
released from the upper margin and the stretch plate is 
lowered. At the termination of the wiper stroke, the 
to pad 308 applies a heavier bedding pressure against 
the shoe and last. 
When the machine is employed using the auxiliary 

wiper 106 and the wipers 20' instead of the knife 64 and 
the wipers 20, the auxiliary wiper moves between the 
divergent wiper surfaces 58' as the wipers move for 
Wardly and inwardly, so that the auxiliary wiper fills 
the gap created by the separation of the opposed surfaces 
58 during the forward and inward movement of the 
wipers and the parts assume the position shown in FIG 
URE 36 at the end of the machine cycle. This arrange 
ment enables the auxiliary wiper 106 to apply a bedding 
pressure in the space at the toe end of the shoe between 
the Surfaces 58' and to provide an overwiping member 
behind the vertex 580 of the wipers 20' along the center 
line of the last. In all other respects the machine op 
erates the same as described above when the auxiliary 
wiper 106 and the wipers 20” are employed. 

It should be understood that the present disclosure 
is for the purpose of illustration only and that this inven 
tion includes all modifications and equivalents which fall 
within the scope of the appended claims. It is to be 
understood that terms such as “bottom," "forward' and 
"upwardly' merely define the relative movements and 
locations of the parts and should be so construed. 

I claim: 
1. In a machine having a plurality of fluid actuated 

motors, means for actuating said motors in a predeter 
mined sequence comprising: a first pilot valve having a 
first position and a second position; a second pilot valve 
having a first position and a second position; fluid flow 
control means interconnecting said valves and said mo 
tors; means operative in response to movement of the 
first valve from its first to its second position to enable 
said fluid flow control means to actuate certain of said 
motors in said predetermined sequence and to maintain 
the actuated motors in actuated condition; means opera 
tive in response to movement of said second valve from 
its first to its second position while said first valve is 
maintained in its second position to enable said fluid 
control means to resume the actuation of said motors in 
said predetermined sequence; a valve actuating member; 
and means mounting the valve actuating member for 
movement from a position out of engagement with the 
second valve in a path that first intersects said first valve 
to move it from its first position to its second position 
and then intersects said second valve to move it from 
its first position to its second position without moving the 
first valve an amount sufficient to shift it out of its second 
position. 

2. In a machine having a plurality of fluid actuated 
motors, means for actuating said motors in a predeter 
mined sequence comprising: a first pilot valve; a first 
spool mounted in said first valve for movement from a 
first position to a second position; a second pilot valve; a 
second spool mounted in said second valve for movement 
from a first position to a second position; fluid flow con 
trol means interconnecting said valves and said motors; 
first spring means yieldably urging said first spool to its 
first position; a stop aligned with said first spool; second 
spring means yieldably urging said stop to a position ad 
jacent the first spool; third spring means yieldably urging 
the second spool to its first position; means, operative 
in response to movement of the first spool against the 
stop overcoming the force of the first and second spring 
means thereby bringing the first spool to its second posi 
tion, to enable said fluid flow control means to actuate 
certain of said motors in said predetermined sequence and 
to maintain the actuated motors in actuated condition; 
and means, operative in response to movement of the 
second spool against the force of the third spring means 
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6 
while the first spool is maintained in its second position, 
to enable said fluid flow control means to resume the actu 
ation of Said motors in said predetermined sequence. 

3. The machine according to claim 2 further compris 
ing: a pedal; and means movably mounting the pedal so 
that upon movement it will first engage the first spool and 
move it from its first position to its second position, and 
then engage the second spool and move it from its first 
position to its second position without moving the first 
Spool from its second position. 

4. The machine according to claim 3 wherein the third 
Spring means is of greater strength than the second spring 
leaS. 
5. A toe lasting machine comprising: a last support 

for supporting bottom-down a last having an insole lo 
cated on its bottom and an upper draped about its toe 
end; wiping means mounted for forward movement in a 
predetermined plane; retarder means operative to grip 
the toe portion of the upper margin and restrain it against 
movement; a pincers located on each side of the last Sup 
port forwardly of the retarder means for gripping the 
forepart portions of the upper margin; means for initially 
positioning the last support so that the insole is located 
below the wiping means; means for causing the retarder 
means and pincers to grip the aforementioned portions 
of the upper margin; means for raising the last support at 
least an amount sufficient to bring the bottom of the 
insole to the level of the upper surface of the wiper means; 
and means for moving the pincers toward each other 
concomitantly with the upward movement of the last 
support to lay the forepart portions of the upper against 
the insole. 

6. A toe lasting machine comprising: a frame; wiping 
means mounted for forward movement in the frame; a 
last support located forwardly of the wiping means for 
supporting bottom-down a last having an insole located 
on its bottom and an upper draped about its toe end; 
means for effecting upward movement of the last Sup 
port; retarder means mounted to grip the toe portion of 
the upper margin and restrain it against movement dur 
ing the upward movement of the last support; an upward 
ly extending bar pivotally connected to the frame below 
the last support on each side of the last support; a pincers 
at the upper end of each bar adapted to grip the forepart 
portion of the upper margin and restrain it against move 
ment during the upward movement of the last Support; 
a motor pivoted to the frame outwardly of each pincers; 
a drive rod extending inwardly of each motor and adapted 
to be moved inwardly upon the actuation of its associated 
motor; and means pivotally connecting each drive rod 
to a bar. 

7. The lasting machine according to claim 6 further 
comprising: means yieldably urging each bar downwardly 
thereof. 

8. The lasting machine according to claim 6 wherein 
the pivotal connection between each bar and the frame 
comprises: an upwardly extending fluid actuated motor 
pivoted to the frame; a piston rod extending upwardly of 
each motor; means connecting each piston rod to its 
associated bar; and means for supplying fluid under pres 
sure to each motor to yieldably urge its associated piston 
rod downwardly, 

9. A toe lasting machine comprising: a frame; Wiping 
means mounted for forward movement in the frame; a 
last support located forwardly of the wiping means for 
supporting bottom-down a last having an insole located 
on its bottom and an upper draped about its toe end; 
means for effecting upward movement of the last Sup: 
port; retarder means mounted to grip the toe portion of 
the upper margin and restrain it against movement dur 
ing the upward movement of the last Support; an up 
wardly extending fluid actuated motor pivoted to the 
frame below the last support on each side of the last 
support; a piston rod extending upwardly of each fluid 

thereby bringing the second spool to its second position 75 actuated motor; means for supplying fluid under pressure 
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to each motor to yieldably urge each piston rod down 
wardly; a bar extending upwardly of each piston rod; a 
fixed pincers jaw at the upper end of each bar; a movable 
pincers jaw movably mounted on each bar proximate to 
its upper end; a motor mounted on each bar and opera 
tively connected to its associated movable pincers jaw; 
a motor pivoted to the frame outwardly of each bar; a 
drive rod extending inwardly of each of said last men 
tioned motors and adapted to be moved inwardly upon 
actuation of its associated motor; and means pivotally 
connecting each drive rod to a bar. 

10. A toe lasting machine comprising: a last support 
for Supporting bottom-down a last having an insole lo 
cated on its bottom and an upper draped about its toe 
end; wiping means mounted for forward movement in 
a predetermined plane; a retarder means operative to grip 
the toe portion of the upper margin and restrain it against 
movement; a pincers located on each side of the last 
support forwardly of the retarder means for gripping the 
forepart portions of the upper margin; means for yield 
ably urging each pincers downwardly; means for initially 
positioning the last support so that the insole is located 
below the upper surface of the wiping means; means for 
causing the retarder means and pincers to grip the afore 
mentioned portions of the upper margin; and means for 
raising the last Support at least an amount sufficient to 
bring the bottom of the insole to the level of the upper 
Surface of the wiping means. 

11. The machine according to claim 10 further com 
prising: means for moving the pincers toward each other 
concomitantly with the upward movement of the last 
support to lay the forepart portions of the upper margin 
against the insole. 

12. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a 
last Support for Supporting bottom-down a last having 
an insole on its bottom and an upper draped about its 
toe end with the plane of the bottom of the insole proxi 
mate to the level of the upper surface of the wiping 
means; a toe clamp positioned above the wiping means 
and mounted in the frame for forward movement from 
an out-of-the-way position remote from the last to a 
working position above the last; means for effecting move 
ment of the toe clamp from its out-of-the-way position 
while the wiping means are stationary to its working posi 
tion; means for thereafter lowering the toe clamp to cause 
it to bear against the upper; and means for thereafter im 
parting forward movement to the wiping means to wipe 
the margin of the upper that is draped about the toe end 
of the last against the insole. 

13. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a 
last Support for supporting bottom-down a last having 
an insole on its bottom and an upper draped about its 
toe end with the plane of the bottom of the insole proxi 
mate to the level of the upper surface of the wiping 
means; a slide movably mounted in the frame above the 
wiping means for forward movement; a toe clamp mov 
ably mounted in the slide for heightwise movement; means 
for effecting forward movement of the slide to thereby 
move the toe clamp from an out-of-the-way position re 
mote from the last to a working position above the last; 
and means for lowering the toe clamp to cause it to bear 
against the upper. 

14. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a 
last support for supporting bottom-down a last having 
an insole on its bottom and an upper draped about its 
toe end with the plane of the bottom of the insole proxi 
mate to the level of the upper surface of the wiping 
means; a slide movably mounted in the frame above the 
wiping means for forward movement; a first motor 
mounted on the frame and operatively connected to the 
slide; a toe clamp movably mounted in the slide for 
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18 
heightwise movement; a second motor mounted on the 
slide and operatively connected to the toe clamp; means 
for actuating the first motor to effect forward movement 
of the slide and thereby move the toe clamp from an out 
of-the-way position remote from the last to a working 
position above the last; and means for actuating the sec 
ond motor to lower the toe clamp to cause it to bear 
against the upper. 

15. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a 
last support for supporting bottom-down a last having 
an insole located on its bottom and an upper draped 
about its toe end with the plane of the bottom of the 
insole proximate to the level of the upper surface of the 
wiping means; a slide movably mounted in the frame 
above the wiping means for forward movement; a first 
motor mounted on the frame and operatively connected 
to the slide; a lever fulcrumed to the side intermediate 
the ever ends, the lever having a front portion extending 
forwardly of the fulcrum and a back portion extending 
rearwardly of the fulcrum; a toe clamp movably mounted 
in the slide for heightwise movement below the front 
lever portion; spring means for yieldably urging the toe 
clamp against the front lever portion; a second motor 
mounted on the slide and operatively connected to the 
rear lever portion; means for actuating the first motor 
to effect forward movement of the slide and thereby move 
the toe clamp from an out-of-the-way position remote 
from the last to a working position above the last; and 
means for actuating the second motor to Swing the lever 
about its fulcrum, lower the front lever portion and 
lower the toe clamp to cause the toe clamp to bear 
against the upper. 

16. In an end lasting machine having a support for 
supporting a last having a shoe upper and insole there 
on: a pair of wipers having forwardly divergent Surfaces 
embracing an end of the last; and drive means operatively 
connected to the wipers to first concomitantly translate 
the wipers forwardly and move the divergent surfaces 
inwardly until the divergent surfaces have crossed the 
edge of the last to commence wiping the margin of the 
upper against the insole and then to terminate the trans 
lating movement while continuing the inward movement 
of the divergent surfaces to complete the wiping of the 
margin against the insole. 

17. In an end lasting machine having a Support for 
supporting a last having a shoe upper and insole thereon: 
a frame; a plate mounted in the frame for forward move 
ment; a pair of wipers having forwardly divergent Sur 
faces, embracing an end of the last; means mounting 
the wipers on the plate so as to permit inward movement 
of the forwardly divergent surfaces; and drive means oper 
ative to initially impart forward movement of the plate 
and inward movement of the said wiper surfaces to there' 
by impart both forward translatory movement and in 
ward movement to the said surfaces until the said Sur 
faces have crossed the edge of the last to commence Wip 
ing the margin of the upper against the insole, and to then 
terminate the forward movement of the plate while con 
tinuing the inward movement of the said surfaces to 
complete the wiping of the margin against the insole. 

18. In an end lasting machine having a support for 
supporting a last having a shoe upper and insole thereon: 
a frame; a plate mounted in the frame for forward move 
ment; a pair of wipers having forwardly divergent sur 
faces embracing an end of the last, said surfaces meeting 
at a vertex; means mounting said wipers on the plate 
for swinging movement about the vertex; a button 
mounted on the plate; a stop member secured to the frame 
in alignment with the button; and drive means operative 
ly connected to the plate and the wipers operative to 
concomitantly impart forward movement of the plate and 
inward swinging movement of the wipers about the ver 

75 tex until the button engages the stop to terminate the 
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forward movement of the plate and thereafter to con 
tinue the inward swinging movement of the wipers. 

19. An end lasting machine comprising: a frame; a 
plate mounted in the frame for forward movement; 
a pair of wipers, having forwardly divergent sur 
faces meeting at a vertex, mounted on the plate for 
Swinging movement about the vertex; a block movably 
mounted in the plate for forward movement; link means 
interconnecting the block and wipers for causing in 
Ward movement of the said divergent surfaces about the 
vertex in response to forward movement of the block 
With respect to the plate; a head movably mounted in 
the frame on each side of the plate for forward move 
ment to a fixed position; means for yieldably urging 
each head forwardly to said fixed position; a lever piv 
otally connected intermediate its ends to said plate on 
each side of the block, each of said levers having a 
first end extending toward the block and a second end 
eXtending away from the block; a first link pivoted at 
one end to the first end of each lever, extending forward 
ly thereof and pivoted at its other end to the block; a 
Second link pivoted at one end to the second end of 
each lever, extending rearwardly thereof, and pivoted at 
its other end to its associated head; a button mounted on 
the plate; a stop member secured to the frame forwardly 
of and in alignment with the button; and powered means 
for driving the block forwardly in the plate. 

20. A lasting machine comprising: a frame; a plate 
mounted in the frame for forward movement; a pair of 
shoe end embracing wipers, having divergent wiping sur 
faces, symmetrically mounted on said plate for swing 
ing movement; a block movably mounted in the plate 
for forward movement; drive means operative to move 
the block forwardly at a first speed; first joining means 
operatively connecting the plate and block to move the 
plate forwardly at a second speed that is less than the 
first Speed in response to forward movement of the block 
at Said first speed; second joining means operatively 
connecting the block and wipers to swing the divergent 
Wiping Surfaces inwardly in response to forward move 
ment of the block; a knife mounted between the wipers 
along the line of symmetry of the wipers, said knifebe 
ing Supported in the block for forward movement with 
respect to the block; and third joining means operatively 
connecting the knife and the block operative to project 
the knife forward of the divergent wiping surfaces at a 
third speed that is intermediate said first and second 
Speeds in response to movement of said block at said 
first speed. 

21. A lasting machine comprising: a frame; a plate 
mounted in the frame for forward movement; a pair of 
shoe end embracing wipers, having forwardly divergent 
and opposed Surfaces meeting at a vertex, positioned on 
said plate; means mounting the wipers on said plate for 
Swinging movement about said vertex; a block movably 
mounted in the plate for forward movement; drive means 
operative to move the block forwardly at a first speed; 
first joining means operatively connecting the plate and 
the block to move the plate forwardly at a second speed 
that is less than the first speed in response to forward 
movement of the block at said first speed; second join 
ing means operatively connecting the block and wipers 
to Swing the divergent surfaces inwardly and the opposed 
Surfaces outwardly in response to forward movement of 
the block; and an auxiliary wiper rigidly mounted on 
the block and extending forwardly thereof along the 
line of Symmetry of the wipers, said auxiliary wiper be 
ing adapted to fill the gap created by the separation of 
the opposed Surfaces in response to the forward move 
ment of the block. 

22. A toe lasting machine comprising: a frame; wip 
ing means mounted in the frame for forward movement; 
a last Support, mounted for heightwise movement, for 
Supporting bottom-down a last having an insole on its 
bottom and an upper draped about its toe end; means 
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for initially positioning the last support at a level proX 
imate to the level of the upper surface of the wiping 
means; a toe clamp positioned above the last; means for 
lowering the toe clamp to cause it to bear against the 
last under a first, relatively low pressure; a block 
mounted for forward movement; motor means mounted 
in the frame and operatively connected to the block to 
effect its forward movement; joining means operatively 
connecting the block and wiping means to effect forward 
movement of the wiping means in response to forward 
movement of the block; first control means mounted in 
the frame and operatively connected to the last support 
to effect lowering of the last support; pressure applying 
means operatively connected to the toe clamp for apply 
ing a second, relatively high, pressure thereto; second 
control means mounted in the frame and operatively con 
nected to the pressure applying means; a first actuating 
means Secured to the block so as to intersect the first 
control means during the forward movement of the block; 
a Second actuating means secured to the block so as 
to intersect the second control means during the for 
Ward movement of the block after the intersection of 
the first control means by the first actuating means; 
means to actuate the motor means to effect forward 
movement of the block and thereby effect forward move 
ment of the wiping means under the insole to wipe the 
margin of the upper against the insole; means responsive 
to the intersection of the first control means and the 
first actuating means to lower the last support after the 
wiping means have crossed the edge of the last; and 
means responsive to the intersection of the second con 
trol means and the second actuating means to effect the 
application of the relatively high pressure against the 
toe clamp. 

23. A toe lasting machine comprising: a frame; wip 
ing means mounted in the frame for forward movement; 
a last Support, mounted for heightwise movement, for 
Supporting bottom-down a last having an insole on its 
bottom and an upper draped about its toe end; means 
for initially positioning the last support at a level prox 
imate to the level of the upper surface of the wiping 
means; a toe clamp mounted above the last for height 
wise movement; a first motor operatively connected to 
the toe clamp for lowering it against the last under a 
relatively light pressure; a second motor operatively con 
nected to the toe clamp for applying a relatively heavy 
pressure thereto; means for actuating the first motor to 
move the toe clamp against the last under the relatively 
light pressure; means for effecting forward movement of 
the Wiping means under the insole to wipe the margin of 
the upper against the insole; means operative after the 
Wiping means have crossed the edge of the last to lower 
the last Support; and means operative after the lowering 
of the last Support to actuate the second motor to ap 
ply the relatively heavy pressure to the toe clamp. 

24. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a 
last Support for Supporting bottom-down a last having an 
insole on its bottom and an upper draped about its toe 
end; means for initially positioning the last support at a 
level proximate to the level of the upper surface of the 
wiping means; a slide movably mounted in the frame 
above the wiping means for forward movement; a toe 
clamp movably mounted in the slide for heightwise move 
ment; means for effecting forward movement of the slide 
to thereby move the toe clamp from an out-of-the-way 
position to a working position above the last; means for 
lowering the toe clamp to cause it to bear against the 
last under a first, relatively light pressure; means for 
effecting forward movement of the wiping means under 
the insole to wipe the margin of the upper against the 
insole; means operative after the wiping means have 
crossed the edge of the last to lower the last support; 
and means operative after the lowering of the last sup 
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port to apply a relatively heavy pressure by the toe clamp 
against the last. 

25. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a 
last support for supporting bottom-down a last having an 
insole on its bottom and an upper draped about its toe 
end; means for initially positioning the last support at a 
level proximate to the level of the upper surface of the 
wiping means; a slide movably mounted in the frame 
above the wiping means for forward movement; a first 
motor mounted on the frame and operatively connected 
to the slide; a toe clamp movably mounted in the slide 
for heightwise movement; a second motor mounted on 
the slide and operatively connected to the toe clamp to 
lower it under a relatively light pressure; a third motor 
mounted on the slide and operatively connected to the 
toe clamp to apply a relatively heavy pressure thereto; 
means for actuating the first motor to effect forward 
movement of the slide and thereby move the toe clamp 
from an out-of-the-way position remote from the last to 
a working position above the last; means for actuating the 
second motor to lower the toe clamp against the last un 
der the relatively light pressure; means for effecting for 
ward movement of the wiping means under the insole 
to wipe the margin of the upper against the insole; means 
operative after the wiping means has crossed the edge of 
the last to lower the last support; and means operative 
after the lowering of the last support to actuate the third 
motor to apply the relatively heavy pressure by the toe 
clamp against the last. 

26. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; a last 
Support for Supporting bottom-down a last having an insole 
on its bottom and an upper draped about its toe end; 
means for intially positioning the last support at a level 
proximate to the level of the upper surface of the wiping 
means; a slide movably mounted in the frame above the 
wiping means for forward movement; a first motor mount 
ed in the frame and operatively connected to the slide; 
a lever fulcrumed to the slide intermediate the lever 
ends, the lever having a front portion extending forward 
ly of the fulcrum and a back portion extending rearward 
ly of the fulcrum; a toe clamp movably mounted in the 
slide for heightwise movement below the front lever posi 
tion; spring means for yieldably urging the toe clamp 
against the front lever portion; a second motor mounted 
on the slide and operatively connected to the rear lever 
portion to apply a relatively light pressure thereto; a third 
motor mounted on the slide and operatively connected 
to the rear lever portion to apply a relatively heavy pres 
Sure thereto; means for actuating the first motor to effect 
forward movement of the slide and thereby move the toe 
clamp from an out-of-the-way position remote from the 
last to a working position above the last; means for ac 
tuating the second motor to swing the lever about its full 
crum, lower the front lever portion and lower the toe 
clamp against the last under the relatively light pressure; 
means for effecting forward movement of the wiping 
means under the insole to wipe the margin of the upper 
against the insole; means operative after the wiping means 
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has crossed the edge of the last to lower the last support; 
and means operative after the lowering of the last sup 
port to actuate the third motor to thereby apply a rela 
tively heavy pressure to the back lever portion and thus 
apply the heavy pressure by the toe clamp against the last. 

27. The machine according to claim 1 wherein said 
valve actuating member comprises: a lever, located in 
alignment with the valves, that is initially out of engage 
ment with the second valve; and means mounting the 
lever for swinging movement about an axis that is closer 
to the first valve than the second valve. 

28. A toe lasting machine comprising: a frame; wiping 
means mounted in the frame for forward movement; 
a last support, mounted for heightwise movement, for sup 
porting bottom-down a last having an insole on its bot 
tom and an upper draped about its toe end; means for 
initially positioning the last support at a level proximate 
to the level of the upper surface of the wiping means; 
a toe clamp positioned above the last; means for lowering 
the toe clamp to cause it to bear against the last under a 
first, relatively low, pressure; means to effect forward 
movement of the wiping means under the insole to wipe 
the margin of the upper against the insole; first control 
means operatively connected to the last support to effect 
its lowering; second control means operatively connected 
to the toe clamp to effect the application of a second, 
relatively high, pressure by the toe clamp against the last; 
and actuating means connected to the wiping means for 
movement therewith to first actuate the first control means 
to lower the last support after the wiping means have 
crossed the edge of the last and then actuate the second 
control means to apply said second pressure. 
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