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This invention relates to a method of and 
apparatus for lasting footwear, and particularly 
for lasting those lateral portions of shoe uppers 
which intervene between the heels and toes 
thereof. Apparatus of the illustrated type is par 
ticularly adapted to facilitate and effect lasting 
operations without the necessity of employing 
fastening elements, such as tacks or staples, for 
securing the margin of an upper to the insole. 
The present invention affords improvements 

which are particularly applicable to machines 
of the type disclosed in my United States Patent 
No. 1,979,000, which issued October 30, 1934. A 
machine of this type may be employed to sup 
port the partially completed shoe, preferably bot 
ton up, so that the upper may be stretched, for 
example by the use of hand lasting nippers, while 
pressure is being applied to the sides of the upper 
(beginning substantially at the start of the lasting 
Operation). This pressure is caused first to bear 
against the upper near the top of the last and 
in accordance with a preferred procedure is grad 
ually advanced toward the last bottom as the 
pulling and stretching operation is carried on. 
For this purpose I prefer to employ fluid pressure 
applied in such a way as to exert force substan 
tially normal to the last surface at all points, and 
by the time the stretching operation is completed 
this pressure may become substantially uniform 
at all parts of the upper in contact with the lat 
eral surfaces of the last. 
When the upper has thus been stretched, it may 

' be held in stretched condition by maintaining and 
by further increasing the fluid pressure, and after 
the inner surface of the margin of the upper 
and/or the opposed Surface of the insole have 
been rendered sticky or adhesive, for example by 
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coating one or both surfaces with rubber latex or 
other cement which dries quickly, paticularly 
in the presence of heat, a set of wiper fingers 
which may be heated are advanced into engage 
ment with the margin of the upper. Thus the 
latter is wiped onto the sole member, the wipers 
being arranged to exert a very substantial and 
preferably progressively increasing pressure as 
they advance. Obviously, the inner surface of 
the margin of the upper material, or the margin 
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of the insole, or both, may be coated with ad 
hesive before assembly, and caused to adhere dur 
ing lasting by the application of heat and pres 
sure or pressure alone. 
The wipers are arranged so that they only 

contact the marginal material which is to be 
wiped in, and accordingly even when heated they 
do not injure the appearance or finish of the 

(C. 2-7) 
exposed parts of the shoe. The wipers are held 
in advanced position until the cement has set 
Sufficiently to retain the shoe parts in lasted 
position and while the wipers are thus holding the 
parts in position, a second shoe may be lasted 
in the same manner as the first shoe. 

Machines of the character disclosed herein 
preferably are arranged so that certain parts 
thereof, such as the wipers, are differently de 
signed for right and left shoes respectively, and 
accordingly it is advantageous to arrange the S. 
mechanism in pairs, both pairs being controlled 
by a single operator. 

In order to facilitate the lasting operation and 
to require the minimum of effort and operations 
by the operator, the present invention provides 
improved control arrangements, including means 
to facilitate the quick location of the last with 
the upper and insole thereon in proper position 
in the machine-the ready movement of the pres 
Sure applying elements and the wipers into juxta 
position to the last, and the ready movement of 
the wipers over the last. Furthermore, means 
are provided facilitating the individual control 
of the fluid pressure in the pads or the like which 
are pressed against the opposite sides of the shoe 
upper. Associated with arrangements of this 
type I may provide, as herein disclosed, means to 

5 

0 

5 

20 

25 

produce an increase in the lateral pressure upon . 
the last when the wiping fingers are advanced 
into engagement with the margin of the upper. 
Preferably a driving motor is arranged so that 
the wiper fingers themselves may be advanced 
and retracted by power, thus facilitating the 
control of these operations and requiring less 
muscular effort upon the part of the operator. 
The method aspect of the present invention in 

volves the progressive application of pressure upon 
each side of the last in turn, and the forcible 
stretching of each side of the upper while pro 
gressively increasing and advancing the area of 
pressure application from the top of the last 
toward its bottom upon that side of the upper 
which is being stretched. The area of pressure 
application may thus be increased until it is 
substantially coextensive with the entire area. 
of the side of the last, and after this has been 
done in turn at both sides of the upper, the pres 
Sure may be maintained while the margins of the 
stretched upper are wiped inwardly onto the 
insole. \ 

In accordance with a further development of 
the invention, the two mechanisms constituting 
the operative pairs above described, have their 
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control elements so interconnected that the op- 56 
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2 
eration of a control member in one mechanism, 
whereby to cause the wipers to advance to op 
erative position, is automatically effective to 
cause retraction of the wipers of the other mecha 
nism, as well as to cause release of the pressure 
which has been applied to the sides of the upper. 
Thus as the operator moves from one mechanism 
to the other, the shoe and last in the second mech 
anism is automatically released so that it may 
readily be removed and replaced by a fresh last 
with an assembled upper and insole. Further 
advantages relate to details of structure and im 
proved control means for regulating the supply 
of the fluid which imparts pressure upon the 
sides of the shoe. 
In the accompanying drawings, 
Fig. 1 is an elevational view of the major por 

tion of the machine as viewed from its front when 
looking upwardly in an inclined direction, parts 
being broken away and shown in section, and the 
parts of the machine being shown in the position 
which they occupy at the beginning of the lasting 
operation on, for example, a left shoe; 

Fig. 2 is a vertical Section of the upper part of 
the machine with parts broken away and parts 
shown in optional dotted line positions; 

Fig. 3 is a fragmentary top plan view showing 
certain parts of the machine, including the pres 
sure applying bags and wipers, in their retracted 
positions; 

Fig. 4 is a view similar to Fig. 3 but showing 
the pressure applying bags in their advanced 
positions, and showing a last with an insole and 
upper positioned on the machine, the parts here 
being in the position that they occupy when the 
lasting operation is partially completed; 

Fig. 5 is a fragmentary, transverse, vertical 
section, on a larger scale, showing one of the 
movable carriages with related parts; 

Fig. 6 is a diagrammatic view with parts bro 
ken away illustrating the arrangement of the 
bags, the means for supplying fluid under pres 
sure thereto, and the control arrangements and 
devices for said means; 

Fig. 7 is a section indicated by line 7-7 of 
Fig. 2 and showing a portion of the clutch con 
trolling mechanism; 

Fig. 8 is a sectional detail showing a portion 
of the control means for the movable carriages; 

Fig. 9 is an elevational detail of one of the 
movable carriages and related parts; 

Fig. 10 is a plan view, with certain parts 
omitted, illustrating the carriages which support 
the pressure applying means, together with a 
portion of the actuating mechanism therefor; 
- Fig. 11 is an inside elevation of a wiper car 
riage and heater device with certain parts 

Fig. 12 is a diagrammatic plan view, illustrat 
ing mechanisms for lasting right and left shoes 
mounted upon the same base; 

Fig. 13 is a view similar to Fig. 5 but illus 
trating an optional arrangement which permits 
the application of increased pressure by the pres 
Sure applying bags when the wipers are advanced; 

Fig. 14 is a view similar to Fig. 4 but also show 
ing the wipers in their advanced positions where 
they are holding the margin of the upper against 
the insole; Fig.15 is a sectional detail showing the ar 
rangement of the cam mechanism and one of the 
arms controlled thereby; 

. Fig. 16 is a sectional view showing the clutch 
arrangement; 

Fig. 17 is a diagrammatic view showing the 
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interconnected portions of the control assem 
blies of a pair of mechanisms; 

Fig. 18 is a perspective view of the can Con 
trolling member; and 

Fig. 19 is an elevation of an improved nipper 5 
device, which may be advantageously employed 
with an operative pair of mechanisms of the 
type disclosed herein. 

Preferably the apparatus is so arranged as 
to hold the shoe with its bottom side up while 0. 
the lasting operation is performed, but when 
hereinafter I refer to the “bottom' of the last, 
I intend to indicate that portion of the last which 
receives the Sole, and when I refer to the 'top' 
of the shoe upper, I thereby mean that part 5 
which is at the top of the shoe when the lat 
ter is being WOrn. 
As herein disclosed, my improved machine com 

prises a frame. having a table-like lower portion 
Supporting an inclined skeletonized platform 

4 upon which a portion of the operative mech 
anism is mounted. The platform 4 supports the 
machine head 5, which may be in the form of 
a casting and extends upwardly at right angles 
to the platform and at an angle to the vertical. 25 
The head has a forwardly projecting extension 
i (Fig. 2) which carries a pivot pin 8 on which 
a jack-Supporting bracket 9 is pivotally mount 

20 

- ed. This bracket is arranged to Swing in a ver 
tical plane between the positions illustrated in 30 
full and dotted lines in Fig. 2. The bracket 9 
Supports a slidable carriage which carries a 
jack Spindle 3 that is vertically adjustable by 
means of a hand screw 4. Spindle f3 fits with 
in the socket provided for this purpose in lasts 
of Ordinary construction. A last L is indicated 
in Fig. 2 as mounted on the jack, and as illus 
trated in Fig. 5 the last carries a shoe upper U 
and an insole S. 
A pair of upwardly extending bracket arms 40 
5 project from the opposite sides of the head 

5, as shown particularly in Fig. 1, and support 
a base member 6 which has an inclination simi 
lar to that of the table 4. Carriages f and 8 
(Fig. 1) are arranged to move on the base mem- 45 
ber 6 and are furnished with horizontal arms 
9 and 20 (Fig. 10), these arms having teeth 
upon their inner faces which mesh with a pin 
ion 2 mounted upon an upwardly extending 
shaft. 22 journaled in an opening in the base 50 
member 6. Below the base member a second N 
pinion 23 (Fig. 8) is mounted on the shaft 22. 
A rack bar 25 has teeth meshing with the pinion 
23 and is slidable in a guideway at the lower 
part of base f6. The lower part of rack bar 25 55 
is provided with teeth which mesh with a gear 
Sector 28 fixed to a shaft 29 mounted on a brack 
et 30 extending upwardly from the head 5. The 
shaft 29 is provided, with a lever arm 3 to which 
a link 32 is articulated. This link has a piv- 60 
otal connection with a treadle lever 34, the end 
of which is pivotally connected to the lower part 
of the frame . The forward end of the lever 
34 extends outwardly beyond the front of the 
frame to support a treadle 38 in a position where 65 
it may readily be engaged by the foot of the 
operator. The treadle 38 may be provided with 
suitable locking means 37, permitting it to be 
retained in depressed position. A coil tension 

35 

spring 39 normally tends to move the lever 34 70 
upwardly. - 
Since the carriages 7 and 8 and the asso 

ciated parts are similar except for slight varia 
tions in detail which will be hereinafter referred 
to, I will only describe the carriage 7 in de- 15 
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tail. The carriage 7 comprises an inner sub 
stantially vertical wall 40 having a slot 4 (Fig. 5) 
through which a bolt 42 extends. The latter is 
in screw-threaded engagement with a plate 43 
disposed at the outer side of the wall 40. The 
plate 43 is held in position by means of suitable 
cap screws 44 (Figs, 5 and 11) while the bolt 42 
is provided with a nut on its outer end. The 
inner end of bolt 42 has a ball-like head 45 
engaging a socket in a block 46, the latter be 
ing secured to a bracket member 47 which is thus 
supported on the ball-like end of the bolt 42 
for universal tilting movement. The bracket 47 
carries an abutment plate 48 against which an 
inflatable pressure applying pad or bag 49 rests. 
This bag may be formed of rubber or other suit 
able elastic and stretchable material; preferably 
the bag has one or more Substantially horizon 
tal Septuns 50, 5 which divide it into a plural 
ity of longitudinal compartments, each septum 
has an orifice 52, while the lower wall of the 
lower compartment communicates with a fluid 
supplying pipe 55. Preferably the orifice in the 
lowest septum is of a larger diameter than that 
in the next septum. . 
The upper surface of the bag may be shaped 

Substantially to conform to the contour of the 
side of the shoe bottom which is in proximity 
thereto, it being evident that the upper walls of 
the bags at the opposite sides of the last will be 
differently contoured to correspond to the inner 
and outer sides of the last bottom. Preferably 
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the side of the bag or pad which is opposed to 
the last is protected by means of a piece of leather 
5 or other flexible material which is secured by 
means of a clamping strip 58 to the lower part 
of the abutment plate 48, while the upper part 
of the leather sheet 57 is clamped to the plate 48 
by a plate 59. Preferably the latter extends sub 
stantially across the upper edge of the bag in 
order to protect the latter from direct contact 
with the heated wipers hereafter described and 

the lug 272 to compress the spring 27. and au to form a guide for these Wipers. 
The fluid supply pipe 55 extends from the bag 

49 to a release valve assembly 6 (Fig. 6) from 
which pipes 62 extend to a control valve assem 
bly 63. The latter is connected by means of a 
duct 65 to a suitable source of fluid under pres 
Sure, as for example a compressed air tank T. 
The carriage 7 has an upper inclined guide 

surface 83 preferably divided by a slot 84 (Fig. 
9). The carriage also has an upstanding rib 
85, also divided by the slot 84, which is under 
cut at its opposite sides, being engaged by a slid 
ing wiper carrier 86 which is adapted to slide in 
Wardly and downwardly upon the surface 83 of 
carriage 7. The carrier 86 is provided with an 

" . Outstanding ear 87 to which one end of a link 
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88 is pivoted. The other end of the link 88 
(Fig. 1) is pivotally connected to an arm 89, 
which is secured to a shaft 90. Thus, as shown, 
the shafts 90 are mounted upon brackets 9 at 
opposite sides of the inclined table 4. 
Arms 92 extend inwardly from the shafts 90 

and have ends supporting roller followers 93 
which may engage opposite sides of a cam means 
94. The cam means 94 is provided with similar 
grooved portions upon its opposite faces, one of 
these portions being illustrated in Fig. 15. With 
in this grooved portion is a cam proper 94a, a 
portion of the groove having a width. So that the 
arm 92 may readily swing to move the corre 
sponding follower 93 out of juxtaposition to the 
cam proper 94, this position being shown in 
full lines in Fig. 15. When the carriages 7 and 

8 are moved inwardly, each follower 93 is auto 
matically moved downwardly into juxtaposition 
to the can proper 94a, this being the intermediate . 
position which is illustrated in dot and dash 
iines in Fig. 15. When the parts are in this po- 5 
sition the shaft 96, upon which the cam means 
94 is fixed, may be rotated so that each follower 
93 is received in the narrow part of the corre 
Sponding groove and held against the cam 94, 
thus swinging the corresponding arm 92 to its 10 
lowest position, and swinging each arm 89 in 
Wardly SO that the links 88 are effective in mov 
ing the carriers 86 and the wiper fingers 95 in 
Wardly to their advanced positions. 
A concentric sleeve 90, which is supported on 15 

the shaft 96, carries a beveled gear 97 (Fig. 2) 
which meshes with a similar gear 98. The latter 
is secured to the upper end of an inclined shaft 
99, which is driven by worm gearing f OO, the 

latter in turn being driven by an electric motor 20 
O. 
As shown in Fig. 16, the sleeve 90 supports tire 

driving member 87 of a clutch. The driven 
member 98 thereof is mounted on a sleeve 88. 
A flange 270, which is secured to the shaft 96, 25 
limits the movement of sleeve 88 and member 
98 away from member 87. A.spring 27 en 
gages fiange 270 and tends to hold the clutch 
members in engagement. A lug 272 projects 
from the sleeve 88 in spaced relation to the 30 
member 98. 
The clutch throw-out mechanism includes an 

Oscillating member 0 (Fig. 18) which may be 
automatically effective in throwing the clutch 
Out of engagement after the shaft 96 has made 35 
one-half of a revolution. The member O is 
bifurcated and provided with oppositely beveled 
fingers and f2, which are receivable in the 
Space between the lug 272 and the driven member 
98 of the clutch (Fig. 18). When the member 40 

is swung to one position, as shown in ful 
lines in Fig. 7, its beveled finger 2 may engage 

tomatically to move the driven member f 98 of 
the clutch out of engagement with the driving 
member 87. Thus the clutch remains disen 
gaged until the member O is swung to its other 
position, indicated in dot and dash lines in Fig. 
7, whereupon the finger 2 thereof is moved out 
of engagement with the lug 272 so that the 50 
clutch is reengaged. When the shaft 96 has 
n3ved through half a revolution, however, the 
lug 272 is engaged by the beveled portion of the 
opposite finger f. , which thereupon automati 
cally again throws the clutch out of engagement. 55 
A link 4 is pivotally connected to the mem 

ber 0 and to the crank-like end of a control 
shaft 8. The latter is provided with a crank 
like end 9 at the front of frame , a suitable 
stirrup 20 being secured to the part 9 at a so 
convenient point for engagement by the knee of 
the operator of the machine. Thus while the 
notCr 9 is operating, the shaft f 99 and the 
gears 97 and 98 are continually being driven. 
If the clutch is in engagement, the shaft 96 is is 
also driven and thus is effective to rotate the cam 
94, The latter, as shown in Fig. 15, is shaped to 
actuate the arms 92 which are effective through 
shafts 90 and links 88 in moving the carriers 86 
when the carriages 7 and 8 are disposed ad- 70 
joining the last. 
The throw-cut mechanism, including the bev 

eled arms of member 0, is effective in auto 
matically throwing the clutch out of engage 
ment after the shaft 96 has moved through half 5 
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a revolution. Thus upon one actuation of the 
member f20 by the knee of the operator, the 
clutch may be engaged so that the motor is ef 
fective in moving the carriers 86 inwardly or, 
if the carriers are occupying their innermost po 
sitions, i. e., the positions closest to the last, a 
half of a revolution of the shaft 96 is effective 
in causing retraction of the carriers, i. e., their 
movement to their outermost positions. 
The carrier 86 (Fig. 5) comprises an outer 

portion 9 f which is adjustably secured to the 
body portion of the carrier by bolt and slot con 
nections or the like, and the upper surface of 
part 9 has substantially the contour shown in 
Fig. 5, providing an upstanding rib 92 defining 
the outer edge of a trough 93 which receives 
the downturned ends of a series of wiper fingers 
95. Each wiper finger is provided with a boss 
96 having an opening extending downwardly 
therethrough for the reception of a bolt 97 hav 
ing a head 89 at its upper end. Each bolt is 
encircled by a coiled compression spring 86 
bearing at its upper end against the under side 
of the carrier and at its lower end against the 
washer 2008 Supported by nut 200 at the lower 
end of the boit. The inner ends of the Wiper 
fingers 95 constitute the Wipers proper and nor 
mally rest upon and slide across the upper sur 
face 20 f of a supporting member 282 (Figs. 5 
and ii) having downwardly directed legs 203 
which are adjustably secured to upstanding lat 
eral flanges 40 projecting from carriage 7. 
The legs 203 are held in adjusted position rela 
tive to the slotted members 4a by means of re 
taining bolts 203. When properly adjusted, the 
surface 20 is slightly below the surface of the 
shield plate 59 and also below the exposed sur 
face of the insole on the last. 
The support 202 preferably is provided with a 

heating element iO5 so that the wipers may be 
heated while they rest. upon the support. As 
here shown, the heating element consists of an 
electrical resistance coil receiving electrical ener 
gy through a cable 06. Any suitable control 
box and rheostat may be provided to permit reg 
ulation of the amount of current delivered to 
the coil and consequent regulation of the tem 
perature of the support 202. 
In order to keep the inner end portions of the 

wiper fingers 95 in a proper position in a front 
to rearedirection, the support 202 is provided with 
set screws 202a (Fig. 11) which, in effect, define 
the front and rear edges of a channel in which 
the inner ends of the fingers 95 are guided. The 
surface 20 f, which constitutes the floor of this 
shallow channel, is curved in a longitudinal di 
rection in accordance with the contour of the 
bottom face of the adjacent part of the last. The 
inner ends of the fingers 95 preferably are curved 
upwardly, as shown in Fig. 5, and are adapted 
to ride over the guide plate. 59 and wipe the 
margin of the upper material. 

Each wiper is provided with a spring 39 se 
cured at its upper end to a bracket 20 secured 
to the wiper and anchored at its lower end to a 
bracket 2 secured to carrier86. As the rounded 
ends of the wipers advance, they engage the guide 
plate 59 and are raised from the surface 20 and 
guided so as to pass easily over the edge of the 
insole as they begin to wipe the upper inwardly. 
As they advance, their outer ends drop, thereby 
causing their advancing ends to rock and pass 
smoothly over the insole while keeping the point 
of application of the compressive force close to 
the edge of the shoe bottom, the advancing ends. 
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of the wipers being now wholly supported by the 
wiped-in material, while the springs 09 are 
stretched, the net result being to apply a pro 
gressively, increasing pressure to the wiper-in 
material. 
A bracket 22 is secured to the rear part of base 

member 6 and Supports a cylindrical guide mem 
ber 27 through which a rod 28 slidably extends. 
The lower end of this rod is provided with a 
roller follower which engages a cam 220 on shaft 
29. The upper end of the rod 2 i8 is provided with 
an offset portion upon which a toe rest or anvil 
22 is mounted. A bracket 240 is connected to 
the bracket 22 and has an arm 24 which Over 
hangs the toe portion of the last when the lat 
ter is in its normal position. An adjustable Screw 
242 is arranged in Screw-threaded engagement 
with an opening in the end of arm 24 and has 
a ball-like end portion which may be positioned 
in engagement with the toe portion of the insole, 
thus to hold the latter in place when the anvil 
22 f is moved upwardly. Thus, as the shaft 29 is 
rotated by actuation of the treadle 38, the rod 
28 is slid upwardly to cause the anvil firmly to 
engage the toe portion of the last and press the 
insole against the screw 242. 
The valve mechanism 6 is provided with a 

can 23 on the shaft 96 (Fig. 6) so that this 
mechanism is actuated when the shaft turns 
to a position to move the wipers to their retracted 
positions. Thus when the operator engages the 
stirrup 20 with his knee and actuates the clutch 
for moving the wipers 95 away from the last, he 
also causes the valve mechanism 6 automati 
cally to release the pressure in the bags. It is 
evident that the treadle 38 may then be released 
to permit the carriages T and i8 to move away 
from the last, and the latter may then readily 
be removed from the machine. 
The control valve assembly 63 is provided with 

a double-ended treadle 64, either end of which 
may be depressed to actuate the valve associated 
with one of the bags 49 so that the operator may 
regulate the flow of fluid under pressure to each 
of the bags. When the treadle is in its normal 
horizontal position the fluid can not flow into 
either bag. 
The operation of lasting with the apparatus 

disclosed is substantially as follows, it being as 
sumed that at the beginning of the operation the 
machine parts occupy the positions shown in 
Figs. 1 and 3, and that a shoe upper U and insole 
S have been assembled on the last I, and pulled 
over in any usual or desired manner, it being 
noted that if the pulling-over operation is prop 
erly done, and the lasting allowance is correct, 
the top edge of the upper will be properly posi 
tioned at the sides of the last. 
The operator then takes the last with the upper 

and insole thereon and mounts it upon the jack 
spindle 3, which may be swung to the dotted line 
position shown in Fig. 2 for this purpose. The 
jack is then returned to its operative position, 
shown in full lines in Fig. 2, and adjusted in order 
to bring the ball portion of the shoe substan 
tially in line with the central wipers, as indi 
cated at B in Fig. 4. By adjusting the jack up 
and down, as experience may indicate to be de 
sirable and in accordance with the size of the 
shoe to be operated upon, the last L is brought to 
substantially the proper position. If the quarter 
lining and forward corners of the counter have 
not already been properly lasted in, this opera 
tion may now be performed. 
The operator then depresses the treadle 30, 
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thus causing the carriages 7 and 8 to approach 
each other to bring the pressure bags or pads 49 
into contact with opposite sides of the shoe 
upper. This operation is also effective in bring 
ing the saddle or toe rest 22 into firm engage 
ment with the toe portion of the upper and press 
ing the insole against member 242. Having 
locked the treadle 38 in its depressed position, 
the operator then seizes the upwardly projecting 
margin of the shoe upper at one side of the last . 
by means of lasting pincers P, preferably of the 
improved construction illustrated in Fig. 19, and 
draws the upper taut and snug about the side of 
the last in a Well known manner. However, 
before he exerts a substantial pull on the upper 
in this manner, the operator depresses one side 
of the double treade 64 to admit fluid under 
pressure, such as compressed air, to the hollow 
pad or bag 49 at the side of the last upon which 
he is working. 
The fluid first enters the lower compartment 

of the bag and expands the inner. wall thereof 
against the shoe upper near the top of the last. 
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This holds the top edge of the upper at the posi 
tion in which it was located during the pulling 
Over Operation, that is to say, in a position where 
in the top edge of the upper is disposed in proper 
symmetrical relation? to the last and such as re 
sults from the operation technically known as 
"spindling'. Since the upper is thus clamped at 
its extreme top before the operator exerts any 
Substantial Strain upon the upper, such strain 
does not displace the upper from its original 
properly determined position. As the operator 
continues to pull on the upper, the pressure of 
the fluid in the bag gradually extends over an 
area which progressively advances toward the 
bottom of the last, or, as viewed for example in 
Fig. 5, upwardly from compartment to compart 
ment of the bag. ...Thus during the pulling and 
stretching operation, the stretching may be con 
tinued at the lower margin of the upper, where 
it is most necessary and where the upper mate 
rial must be caused to deform in order to con 
form to the sharp curvature at the shank and . 
ball of the shoe, while the top parts of the upper 
are clamped and held against excessive stretch. 
After one side of the upper has been worked in 
this manner, the operator repeats the operation 
upon the opposite side of the upper, admitting 
air into the other bag and thus causing the pres 
sure upon that side of the upper progressively 
to increase as the upper is stretched upwardly 
by the nippers or the like. 
When the upper has thus been pulled snugly 

about the last at each side of the latter as de 
scribed, the operator applies a suitable adhesive 
either to the inner surface of the margin of the 
upper or to the margin of the insole or to both, 
such an adhesive, for example, as rubber latex, 
although other adhesives may be suitable for this 
purpose. However, as before suggested, adhe 
Sive may be applied before lasting, being of a 
nature to respond to the application of heat and 
pressure or pressure alone to become effective 
to unite the partS. . 
After the opposed surfaces of the marginal 

upper material and insole have become sticky, 
the operator actuates the clutch mechanism by 
means of his knee, which he engages with the . 
stirrup member 20, thus causing the wiper car 
riers 86 to advance inwardly and causing the 
wipers 95 (which have become heated by con 
tact with the support 202) to move inwardly 
over the guard plates 59 and into contact with 
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the upstanding margin of the upper. It is to be 
noted that at this time Substantially the entire 
lateral area of the upper from its top edge sub 
stantially to the region where it engages the outer 
edge of the insole is firmly clamped in its 
stretched condition so that it can not contract 
during the Wiping operation. 
The Wipers continue their movement until 

they occupy a position such as indicated in dotted 
lines in Fig. 5, and in full lines in Fig. 14, where 
upon the half-revolution clutch mechanism 
automatically disengages, leaving the wipers in 
this position. During the inward movement of 
the wipers, the springs 09 pull the wipers down 
toward the surfaces 20, but as the inward move 
ment is continued, no further Support is provided 
by the surfaces 20 so that the free ends of the 
wipers exert a progressively increasing pressure 
on the upper in a direction substantially per 
pndicular to the face of the insole. During the 
inward movement of the wiper carrier it moves 
downwardly, thus, as above described, being 
effective to rock the advancing ends of the wipers 
so that they ride easily and Smoothly over, the 
insole, the action of the Springs (09 being more 
and more pronounced as the wipers advance. 

It is evident that both wiper carriers move in 
wardly simultaneously to the inner ends of their 
paths. The Wipers may then remain in this 
position with the margins of the upper firmly 
held in place under heat and pressure while the 
operator proceeds to last another shoe; for ex 
ample, if he first lasts the left shoe, the right shoe 
may be lasted upon corresponding apparatus 
while the cement upon the first shoe is setting. 
As shown particularly in Fig. 12, two mecha 

nisms of the character disclosed herein may be 
arranged in angular relation to each other so 
that the operator may turn from one to the other 
with a minimum of lost motion. After the 
second shoe has been lasted and the Wipers left 
in their advanced positions, the operator may 
return to the first mechanism and again actuate 
the stirrup 20 to cause the clutch to engage, thus 
effecting the outward movement of the carriers 
86, moving the wipers to their retracted posi 
tions and releasing the air from bags 49 through 
valve mechanism f 6. He may then release the 
treadle 38 from its depressed condition, thus 
causing the bags 49 to move away from the last. 

Preferably, however, the two mechanisms or 
machines for lasting the right and left shoes may 
have their control means interconnected SO that 
when the operator actuates the control mecha 
nism of one machine to cause the wipers 95 to 
move inwardly to press and hold the margin of 
the upper against the insole, the outward move 
ment of the wiper fingers upon the other na 
chine Will be automatically and Simultaneously 
effected and the air will be released from bags 49. 
Thus a separate control operation is not neces 
sary in order to move the wipers of the first 
machine to their retracted positions when the . 
operator returns thereto. 
For this purpose control linkage may be ar 

ranged in the manner particularly illustrated in 
Fig. 17, the cranked end 9 of each shaft 8 
being connected by a link 23 to a bell-crank 24. 
Accordingly, for example, when the stirrup 20 
and crank i? 9 at the right of Fig. 17 are swung 
toward the bell-crank, a corresponding move 
ment will be imparted to the other crank 9. 
Thus both shafts 8 will turn in corresponding 
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6 
cally opposite relation to the cam means upon 
the other machine. Thus the arms 92 upon one 
machine will be swung to a position to advance 
the wipers 95 while the can means upon the 
Other machine is moving to a position to retract 
the wipers 95 and release the air from the bags 
49. In other words, the cam means 94 upon the 
respective machines are arranged so that the 
arms 92 on one machine will occupy the interme 
diate position shown in dot, and dash lines in 
Fig. 15, while the arms 92 upon the other ma 
Chine will occupy the lower position indicated 
in dot and dash lines in that figure. It is thus 
evident that the wipers 95 will be held in their 
advanced position upon one machine while they 
are in their retracted positions upon the other 
machine where the operator is working. 
When the second upper-pulling operation has 

been completed, the Operator actuates the Stir 
rup member 20 on the machine upon which he 
has been Working, thus causing the correspond 
ing clutch 87-98 to engage so that the wiper 
fingers 95 advance to their operative positions. 
Simultaneously through the linkage connecting 
the two machines the movement of the stirrup 
20 is effective in actuating the clutch throw-out 
mechanism of the first machine so that the 
clutch may reengage on the first machine to 
cause the wipers 95 to retract. and the air to 
be released. Thereupon the operator may return 
to the first machine and release the treadle 38 so 
that the carriages 7 and 8 move away from the 
last which is then ready for removal from the 

lasting another shoe on the first machine while 
the cement is setting between the insole and 
upper on the second machine. 
The nippers P may be of the type disclosed in 

Letters Patent No. 2,063,167, granted on Decem 
ber 8, 1936 upon an application of mine, and are 
provided with a main pair of jaws P and a sec 
ondary pair of jaws P3, one of the latter being 
Secured to a main jaw and the other being con 
nected by a link P1 to the handle extending from 
the opposite main jaw. Thus the jaws of both 
pairs may simultaneously move together or Sep 
arate. This arrangement is particularly useful 
since it permits the operator to grip the margin 
of the upper with either pair of jaws, while en 
ploying the other pair of jaws as a fulcrum. Thus 
both sides of the upper may conveniently be 
worked although the operator remains at one 
side of the machine. When the machines are 
arranged in an operative pair the operator can 
accordingly remain in the angular space between 
the machines and the adjoining areas in front 
of the respective machines. 

Fig. 13 illustrates an optional embodiment. of 
the invention wherein the carrier 86 is provided 
With an upstanding lug 350 which may engage a 
spring-held plunger 353 that extends through 
the head of a cylinder 354 and is connected to a 
piston 255 within that cylinder. The interior of 
cylinder 354 communicates through an opening 
355 with the interior of bag 49. Thus when the 
fingers 95 are moved to their advanced positions, 
the lug 350 engages the plunger 353 to actuate 
the piston 255. The latter is effective in further 
compressing the air within the cylinder and 
within the compartments of the bag so that as 
the wipers reach their advanced positions, an 
unusually firm clamping pressure is imparted to 
practically the entire side Surface of the upper. 

I claim: 
1. Method of lasting shoes comprising assem 

Thereafter the operator may start. 
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bling an upper and insole upon a last, applying 
pressure to one side of the upper by means of a 
fluid medium throughout an area extending lon 
gitudinally of the upper near the top of the last, 
gripping the lower edge of that Side of the upper 
and stretching it while causing said area progres 
sively to advance toward the last bottom, then, 
while maintaining the application of said pres 
Sure, Similarly applying pressure by means of a 
fluid medium to the opposite side of the upper 
throughout an area extending longitudinally near 
the top of the last, gripping the lower edge of that 
side of the upper and stretching it while causing 
Said Second-named area, progressively to ad 
vance toward the last bottom, and thereafter 
wiping in the margins of the upper over the last 
bottom while increasing the pressure applied at 
the sides by said fluid medium. 

2. Method of lasting shoes which comprises as 
Steps assembling an upper and insole upon a last, 
applying lasting stress by means of a hand last 
ing appliance to draw the upper of the shoesng 
ly into contact with one side of the last while 
concomitantly applying pressure to the upper at 
said side, thereby to prevent the top portion of 
the upper from Slipping relatively to the last, 
thereafter applying lasting stress by means of a 
hand lasting appliance to draw the upper Snugly 
into contact with the other side of the last while 
concomitantly applying pressure to the upper at 
said latter side to prevent the top portion of the 
upper from slipping relatively to the last, caus 
ing the marginal lower portion of the upper to 
become sticky, and simultaneously advancing 
wiper means from opposite sides of the shoe 
thereby to wipe in the margin of the upper along 
the entire forepart of the shoe at both sides of 
the latter, allowing the wipers to remain in ad 
vanced position until the sticky margin of the 
upper adheres to the insole, and simultaneously 
retracting the wipers and releasing the clamping 
pressure at both sides of the shoe. 

3. A lasting machine of the class described 
comprising a last Support, pressure applying 
means arranged to clamp the upper of a shoe 
against a last mounted on said support, a set of 
wipers disposed at each side, respectively, of the 
last support, independent means operative to 
actuate the pressure applying means and to ad 
vance the wipers of both sets to operative posi 
tion, and a common actuator operative to release 
the clamping pressure and to cause both sets of 
wipers to retract from operative position. 

4. A lasting machine comprising a pair of 
mechanisms operative to last a right and a left 
shoe, respectively, each mechanism comprising 
clamping means operative to press a shoe upper 
against the lateral surface of a last and each 
mechanism also comprising Wiper means Oper 
ative to wipe the marginal portions of the shoe 
upper over onto the under surface of an insole 
on the respective last, means operative to actuate 
the clamping means and the wiping means of 
each mechanism, and control means operative as 
the wiper means of one mechanism is advanced 
toward operative position to cause the camping 
and wiping means of the other mechanism to be 
come inoperative and to release the shoe for re 
moval from said latter mechanism. 

5. Apparatus for lasting shoes comprising 
means for supporting a last having a shoe lipper 
and an insole mounted thereon, a pair of pressure 
applying means, each of said means being ar 
ranged progressively to apply pressure to the side 
of an upper mounted on said supporting means 
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2,108,859 
by initially applying the pressure in the region 
of the top of the upper and gradually advancing 
the pressure toward the bottom of the same, con 
trol means for the pressure applying means ar 
ranged to effect the independent application of 
pressure by the respective means, wipers for Wip 
ing in the margins df an upper mounted on the 
support, means to advance the wipers over the 
last, and means to effect a simultaneous increase 
of the lateral pressure imposed by said pressure 
applying means when the wipers are thus ad 
Wanced. 

6. Apparatus for lasting shoes comprising a 
support for a last with a shoe upper and insole 
assembled thereon, carriages movable toward said 
support, means on said carriages for applying 
pressure to the sides of the upper upon the last, 
wipers mounted upon the carriages and movable 
relative thereto, a control instrumentality to ef 
fect the simultaneous movement of the carriages 
to and from the last, independent manually con 
trolled devices to regulate the application of pres 
sure by said means, and independently control 
lable power driven mechanism to advance the 
wipers over the last or retract them therefrom 
When the carriages are disposed adjoining the 
last. 

7. Apparatus for lasting shoes comprising a 
support for a last with a shoe upper and insole 
assembled thereon, carriages movable toward said 
support, means on said carriages for applying 
pressure to the sides of the upper upon the last, 
wipers mounted upon the carriages and movable 
relative thereto, a control instrumentality to ef 
fect the simultaneous movement of the carriages 
to and from the last, independent manually con 
trolled devices to regulate the application of pres 
Sure by Said means, and independently control 
lable power driven mechanism to advance the 
wipers over the last or retract them therefrom 
when the carriages are disposed adjoining the 
last, Said means for applying pressure to the sides 
of the upper being arranged so that pressure may 
be independently applied to one side of the upper 
at a time. 

8. Apparatus for lasting shoes Comprising a 
support for a last with a shoe upper and insole 
assembled thereon, carriages movable toward said 
Support, means on Said carriages for applying 
pressure to the sides of the upper upon the last, 
wipers mounted upon the carriages and movable 
relative thereto, a control instrumentality to 
effect the simultaneous movement of the car 
riages to and from the last, independent manu 
ally controlled devices to regulate the application 
of pressure by said means, and independently 
controllable power driven mechanism to advance 
the wipers over the last or retract them therefrom 
when the carriages are disposed adjoining the 
last, said power driven mechanism being ar 
ranged simultaneously to advance the wipers 
upon both sides of the last. 

9. Apparatus for lasting shoes comprising a 
Support for a last with a shoe upper and insole 
assembled thereon, carriages movable toward said 
Support, means on said carriages for applying 
pressure to the sides of the upper upon the last, 
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wipers mounted upon the carriages and movable 
relative thereto, a control instrumentality to ef 
fect the simultaneous movement of the carriages 
to and from the last, independent manually con 
trolled devices to regulate the application of pres 
sure by said means, independently controllable 
power driven mechanism to advance the wipers 
over the last or retract them therefrom when the 

7 
carriages are disposed adjoining the last, Said 
pressure applying means, being arranged to re 
ceive fluid under pressure thereby to grip the 
sides of the upper, and control means associated 
with the power operated mechanism and with 
said pressure applying means effective to release 
the fluid pressure from the pressure applying 
means when the power driven mechanism is actu 
ated to retract the wipers. 

10. Apparatus for lasting shoes comprising a 
Support for a last With a shoe upper and in Sole 
assembled thereon, carriages movable toward 
said support, means on said carriages for apply 
ing pressure to the sides of the upper upon the 
last, wipers mounted upon the carriages and now 
able relative thereto, a control instrumentality to 
effect the simultaneous movement of the car 
riages to and from the last, an independent, 
manually controlled device to regulate the appli 
cation of pressure by said means, independently 
controllable power driven mechanism to advance 
the wipers over the last or retract then therefrom 
when the carriages are disposed adjoining the 
last, and a toe rest movable against the upper on 
the last. When the carriages are moved toward 
the Support. 

11. Apparatus for lasting shoes comprising a 
pair of similar mechanisms for lasting right and 
left shoes respectively, each of said mechanisms 
including a Support for a last with an upper and 
insole assembled thereon, said mechanisms each 
having movable wipers to advance over the mar 
gins of an upper mounted upon the correspond 
ing last and having power driven actuating means 
Operative to advance and retract the wipers, and 
control means for said power driven actuating 
means arranged to cause the wipers of one 
mechanism to advance over the corresponding 
last While causing the actuating means of the 
other mechanism to retract the corresponding 
Wipers. 

12. Apparatus for lasting shoes comprising a 
pair of similar mechanisms for lasting right and 
left shoes respectively, each of said mechanisms 
including a support for a last with an upper and 
insole assembled thereon, said mechanisms each 
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having movable wipers to advance over the mar 
gins of an upper mounted upon the correspond 
ing last and having power driven actuating means 
Operative to advance and retract the wipers, and 
Control means for said power driven actuating 
means arranged to cause the wipers of one 
mechanism to advance over the corresponding 
last while causing the actuating means of the 
other mechanism to retract the corresponding 
wipers, each of said mechanisms having means to 
impose lateral pressure upon the sides of an 
upper mounted upon the corresponding last, said 
actuating means including release means oper 
ative to release the pressure imposed by said 
pressure applying means when the corresponding 
power driven actuating means retracts the corre 
sponding Wipers. 

13. Apparatus for lasting shoes, comprising a 
Support for a last With a shoe upper and insole 
assembled thereon, a pair of pressure applying 
means disposed respectively at opposite sides of 
the last and arranged to clamp the sides of the 
upper against the last, wiperS movable inwardly 
Over the botton of the last, control means to 
CauSe said pressure applying means to press 
against the sides of the last, and independent 
means to effect the inward movement, of the 
wipers, said pressure applying means being ar 
ranged automatically to increase the pressure 
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upon the sides of the last when the Wipers are 
thus moved inwardly. 

14. Apparatus for lasting shoes comprising a 
support for a last with a shoe upper and an in 
sole assembled thereon, carriages movable to 
ward the support widthwise of the last, wipers 
mounted upon the carriages and movable rela 
tive thereto to wipe the upper over the insole 
between its toe and heel end portions, a control 
instrumentality operative to effect the simul 
taneous movement of the carriages toward and 
from the last, and independently controllable 
power driven mechanism to cause the movement 
of the wipers relative to the carriages thus to 
cause them to advance over the last or retract 
therefron. 

15. Apparatus for lasting shoes comprising a 
support for a last With a shoe upper and an in 
Sole assembled thereon, WiperS movable over the 
last between its toe and heel end portions and 
retractable therefrom, power driven mechanism 
to advance the wipers over the last or to re 
tract them, said mechanism including a continu 
ously operating driving member, half-revolution 
clutch means, a can means rotatable through a 
half-revolution by said driving member when the 
clutch means is engaged, and linkage connecting 
said cam means to the wipers whereby the latter 
are advanced during one-half revolution of the 
can means and are retracted during the Suc 
ceeding one-half revolution of the cam means. 

16. Apparatus for lasting shoes comprising a 
support for a last with a shoe upper and an in 
sole assembled thereon, wipers nowable over the 

as last and retractable therefrom, power driven 
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mechanism to advance the wipers over the last 

, or to retract them, said mechanism including a 
continuously operating driving member, half 
revolution clutch means, a cam means rotatable 
through a half-revolution by said driving mem 
ber when the clutch means is engaged, linkage 
connecting said cam means to the wipers whereby 
the latter are advanced during One-half revolu 
tion of the cam means and are retracted during 
the succeeding one-half revolution of the cam 

- means, and a control member to cause the en 
gagement of said clutch means, said member be 
ing positioned to be actuated by the knee of the 
operator of the machine. 

17. Apparatus for lasting shoes comprising a 
support for a last with a shoe upper and an 
insole assembled thereon, wipers movable over 
the last and retractable therefrom, power driven 
mechanism, to advance the wipers over the last 
or to retract them, said mechanism including a 
continuously operating driving member, half 
revolution clutch means, a cam means rotatable 
through a half-revolution by said driving men 
ber when the clutch means is engaged, linkage 
connecting said cam means to the wipers where 
by the latter are advanced during one-half revo 
lution of the cam means and are retracted during 
the succeeding one-half revolution of the cam 
means, and inflatable bags to impose lateral 
pressure upon the sides of a shoe upper mounted 
on the last, said cam means also being effective 
to release the pressure from said inflatable bags 
in the course of the retractive movement of the 
WiperS. 
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