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To all whon, it may concern: 
Be it known that I, CHARLEs T. WooD, of 

Lynn, county of Essex, and State of Massachu 
Setts, have invented certain new and useful Im 

5 provements in Lasting and Sole-Laying Ma 
chines for Boots and Shoes, of which the fol 
lowing is a specification, reference being had 
to the drawings accompanying and forming a 
part hereof, in which 

Figure 1 is a front elevation of my machine. 
Fig. 2 is a vertical section showing the driving 
mechanism, as also certain other parts, in full. 
Fig. 3 is a plan view with the frame and driv 
ing parts above the table removed and with 

Is the table partially broken away, showing the 
ball-bearings on which it rests, as also one of 
the cams which actuate the lasting mechanism. 
Fig. 4 is a top view of one of the devices for 
lasting, the lastingjaws or slides being thrown 

2O back and the actuating cam underneath being 

O 

shown in dotted lines. Fig. 5 is a similar view 
with the lasting jaws and slides closed in the 
operation of lasting. Fig. 6 is a section on line 
aca, Fig. 5. Fig. 7 is a section on line y), 

25 Fig. 5. Fig. S is a similar section with the 
lasting-slides thrown back and with the out 
sole and sole-laying block in position. Fig. 9 
is a detail in perspective, showing the device 
for dropping the vertical shaft, which is lo 

3o cated in front of the machine. Fig. 10 is a 
lengthwise section through one end of the sole 
laying block, showing the manner of detach 
ably securing the block in its head. Fig. 11 
is a front view of the arm which sustains the 

35 hand-lever shown at the right of Fig. 1. Fig. 
12 is a plan of part of the table, showing one of 
the openings therein for the lasting mechan 
ism with the ways which support the sliding 
blocks, as also the jack-supporting strap in 

4o position. Fig. 13 is a section on line aca', 
Fig. 12. Fig. 14 is a section showing the de 
vice for actuating and releasing the heel and 
toe lasting jaws, as also in side view the pawl 
device by which the dogs which secure the 

45 sole-laying block are held and released. Fig. 
15 is an end view of one of the eccentrics, 
showing the locking groove and slot. 
The object of my invention is the construc 

tion of a lasting and sole-laying machine by 
So which boots and shoes may be lasted easily and 

rapidly and with a great Saving of hand-labor; 
and it consists in the devices hereinafter de 
scribed, as also their construction and arrange 
ment in an organized machine. 
The chief feature of my machine is that por. 55 

tion of it by which the shoe is lasted, and in 
the operation of this portion of the device I 
have endeavored to follow the order in which 
the different portions of the upper are drawn 
over the lastin lasting a shoe by hand in order 6o 
that the smoothness and finish of hand-Work 
may be obtained. 
I will describe my invention as embodied in 

the machine shown in the drawings, through 
out which like letters of reference indicate 65 
like parts. 
The frame A of the machine may be of any 

desired shape so long as sufficient strength is 
obtained to sustain the necessary pressure of 
the sole-laying device. I prefer to construct 7o 
it with four feet supporting a cylindrical 
standard, to the top of which are bolted a se 
ries of arms, B, projecting upwardly and out 
wardly and supporting a rim, C, (see Fig. 2.) 
which is grooved on its upper surface to re- 75 
ceive a series of balls, a, on which the table D 
rests, a groove being cut on the under side of 
the table around the edge thereof to receive 
the balls a. The periphery of the table has a 
downwardly-projecting flange, b, Fig. 2, to pro- 8o 
tect the ball-bearing and prevent it from be 
coming clogged. By this arrangement the table 
may be easily revolved by the aid of the handles 
c, Fig. 1, while at the same time it is unyield 
ing under the pressure of the sole-laying de- 85 
vice. The arms Eare bolted to the upper part 
of the cylindrical drum of the frame and pro 
ject upwardly and inwardly, as shown, Fig. 2, 
supporting a central standard, F, the lower 
portion of which forms a sleeve, d, which is go 
received inside the cylindrical framee, which 
rises from the arms E. A. flanged bushing, f, 
bolted to the lower end of the sleeved, serves 
as a journal for the lower end of the vertical 
shaft g. - 
The upper portion of the frame. Work of the 

machine consists of a Series of arms and 
branches (see Figs. 1 and 2) made of a suit 
able shape to carry the shafts and gears of the 
driving mechanism, as als0 to sustain the sole. Ioo 
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laying device, and supported by upwardly 
projecting arms from the central standard, F, 
and by an arm, G, which rises at the rear of 
the machine from the arms B, which support 
the table. (See Fig. 2.) The main shaft H. 
is journaled in the upper part of the frame, 
(see Fig. 2,) and is provided with fast and loose 
belt-pulleys I. The inner end of the shaft is 
provided with a beveled gear, J, which meshes 
with a beveled gear, K, set at right angles 
thereto and secured to the top of the vertical 
shaft g, which is set in bearings in the central 
standard, F. 
On the lower end of the shaft g is secured a 

beveled gear, h, which meshes with a corre 
sponding gear, i, on the horizontal shaft j, 
which is mounted in supports in the cylindrical 
frame. The forward end of the shaft j is pro 
vided with a beveled pinion, ic, which meshes 
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with a beveled pinion, l, keyed on the vertical 
shaft L by a vertical spline and groove, which 
permits of the vertical movement of the shaft 
L independently of the gear l in the well 
known manner. 
The shaft L is journaled at its upper end in 

a cross-piece, n, of the frame (see Fig. 1) and 
at its lower end in a bearing, n, bolted to the 
frame. To the upper end of shaft L is bolted 
a cross-piece, a, Fig. 1, to either end of which 
are secured downwardly-projecting pieces b, 
to the lower end of each of which is secured a 
friction-roll, c, set on a stud projecting in 
wardly at right angles to the pieces b. When 
the shaft L is down, these friction-rolls c travel 
on the shoulder d of the bearing of the shaft. 
(See Fig. 9.) The upper or reduced portion 
of this bearing is provided with a series of 
eight equal projections, e, having eight equal 
spaces between them, the friction-rolls c being 
of a size to pass through each space. As the 
shaft L is forced upwardly by the treadle, the 
rolls care carried up between projections e, 
and are held up while they pass over the pro 
jections in front of each roll, when they drop 
down again, letting down the shaft L. In this 
way, by a depression of the treadle, the shaft 
L moves the cylindrical cam-piecess through 
one-eighth of a revolution, as will be clear. 
The lower end of the shaft L is seated in a de 
pression in the outer end of the lever M, which 
is pivoted (see Fig. 2) to a lug, o, projecting 
from the frame. The rear end of the lever M. 
is slotted, as shown at p, and is pivoted through 
said slot to the treadle-lever N, the treadle 
lever being cut away centrally, as shown at q, 
Figs. 1 and 2, to accommodate the lever Mand 
its support. The treadle-lever N is pivoted 
rearwardly to a projection, O, (see Fig. 2,) se 
cured underneath the machine. The levers M 
N form a compound treadle, and act, when the 
free end of lever N is depressed, to raise the 
shaft L. 
At the upper end of the shaft L is secured 

a wheel, , having the upper side of its pe 
riphery toothed, as shown, Fig. 2, and adapted 
to enter corresponding notches on the lower 
edge of the cylindrical cam-piecess. The cy 

391,001 

lindrical cam-piecess are provided on top with 
a flange, t, (see Fig. 3,) which lies directly un 
derneath the table D, and which has a cam- 7o 
path, at, cut in its upper face. The periphery 
of the flange t is provided with a peripheral 
projection, , (see Figs. 6, 7, and 8,) which is 
received in a corresponding groove cut on the 
inside of the circular supporting-piece P, which 75 
is bolted to the under side of the table, as shown 
at a', Fig. 3. By this arrangement the cylin 
drical cam-pieces may revolve in the support 
ing piece P. Above the cylindrical cam-pieces 
S the table is cut away, as shown at R, Figs. 6, 8o 
7, and S, for the reception of the sliding blocks 
which carry the lasting jaws and plates. These 
blocks slide on ways l', secured to the sides of 
the hole in the table, (see Figs. 12 and 13,) 
and are actuated by cam-rolls S, (see Figs. 6, 85 
7, and S,) which are secured to the under side 
of the blocks, and which act in the cam path 
u, cut in the top of the flange of the cylindrical 
cam-pieces. Since the jaws which gather and 
last the upper over the toe and heel are re- 9o 
quired to operate before the sides of the shoe 
are lasted, the toe and heel blocks are arranged 
to travel a less distance than the side blocks, 
and as the cam path which operates them is 
cut in the same manner for all four blocks in 95 
order that the cam, as also the cylindrical cam 
pieces, may travel always in one direction, it 
is necessary to provide inner sliding blocks, T, 
Fig. 6, which slide on ways inside the heel 
and toe blocks UW, respectively. These in- Ioo 
side blocks carry the cam-rolls S, and the re 
cesses d', in which they slide, are longer than 
the blocks T, which occupy them. 
The blocks T are provided with pins f', 

which project into apertures e' in the side of Io 
the recesses d', in which the blocks T slide. 
In front of the pins f' in the apertures e' are 
set spiral springs (f'. As the blocks T are 
moved inwardly by the calm at, the heel and toe 
blocks are carried forward until the jaws are I lo 
in contact with the work when they stop, and 
the subsequent movement of the cam carries 
the inner blocks, T, inward against the resist 
ance of the spiral springs ty, thus taking up the 
extra movement of the cam. By this arrange- 15 
ment the four quarters of the cam may be cut 
in exactly the same shape, as shown at u, Fig. 
3, and each of the quarters may be used in 
terchangeably for actuating the side blocks, 
and the cam may consequently be revolved 2c 
continously in one direction. 
The toe and heel blocks carry crimping or 

gathering jaws h", which are serrated on their 
inner faces, as shown in Figs. 4, 5, and 6, the 
serrations being deepest at the top of the jaws. I 
These tapering or diminishing teeth are very 
important, since at the point where the upper 
turns over the edge of the last there should be 
po gathers or plaits in the upper. Near the 
edge of the last the gathers begin and increase 13o 
in size to the edge of the upper. The serra 
tions of the jaw are therefore correspond 
ingly shaped and act to plait the upper natu 
rally and without forcing or stretching it more 
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at one part of a plait than at another. The 
serrated jaws h' are pivoted securely to the 
sliding blocks by pivot C, as shown in Fig. 6. 
Below these jaws, on the same pivot, there is 
another pair of jaws, B, and on top of each of 
these jaws B and rigidly secured thereto is a 
smooth jaw or plate, f', Figs. 4 and 6, which 
projects in front of the jaw B' and acts at the 
extreme of the inward movement of the jaw, 
when the upper has been drawn smoothly over 
the edge of the last to secure the upper in that 
position. The jaws B are closed as the slid 
ing blocks move inwardly by projections (, 
(see Figs. 4 and 5,) which are fast on either 
end of the side blocks, and which as the side 
blocks move in come in contact with the outer 
ends of the inwardly-moving jaws B". The 
inward movement of the jaws B also closes the 
jaws h", the two being connected by a bolt, f, 
(see Fig. 14) which lies in a vertical chamber 
or recess in the forward outer corner of the 
jaw B. (See Fig. 14.) The bolt f is forced 
upward by a spiral spring, g, which bears at 
its upper end against a pin, h, in the bolt and 
at its lower end against a shoulder formed by 
an enlargement of the bolt-chamber to accom 
modate the spring, as shown in Fig. 14. The 
bolt f is pulled down against the resistance 
of spring g’ by means of the spur or pin j, 
projecting from its lower end through a slot, 
l, in the end of the jaw B'. This pini comes 
in contact with an incline or cam, l, cut in the 
end of the side block, D', and as the block 
moves inwardly the incline forces the pin i 
and its bolt downwardly. When the bolt f 
is up, its upper end projects into a hole in the 
under side of the crimping jaw h" and secures 
the jaw h' and the jaw B'rigidly together, and 
in this position they move inwardly in the 
operation of lasting the shoe. As soon as the 
jaw h’ has reached the extreme of its inward 
movement, the boltfi has been pulled down 
ward by the incline i clear of the jaw h", thus 
allowing the jaw it to fly back out of the way, 
impelled by the spring o'. (See Fig. 4.) 
When the sliding blocks are moved outwardly 
to take the shoe out of the machine, the jaws 
B' are opened by a leaf spring, a ", similar to 
spring o', secured to the back of the jaws in 
the same manner as is spring o' to the jaws h. 
The plates j remain in their inward position 
after the crimping and lasting jaws h' have l 
been allowed to fly back, and, as already stated, 
project over the edge of the last and serve to 
hold the upper in position when it has been 
drawn smoothly over the last by the serrated 
jaws h". 
At the toe of the shoe a pair of shears, k", are 

pivoted, also on the same pivot as are the jaws 
h' and B and directly above the plates or jaws 
j'. (See Fig. 6.) These shears are for the 
purpose of trimming off the fullness of the up 
per which has been gathered in folds or plaits 
around the toe, and they are operated by means 
of a cam, l, pivoted to a projection, m', of the 
toe-block, (see Fig. 6,) the cam-pivot being 
provided with a handle, n', by which the cam 

which lies between the shank of the shears 
may be turned, thus separating the shanks and 
causing the cutting-edges of the shears to pass 
each other. On the inner faces of the toe and 
heel blocks WU, respectively, are secured (see 
Fig. 6) the springs p", which support the 
curved springs (f, Fig. 4, which bear against 
the round ends of the toe and heel near to the 
edge of the last when the toe and heel blocks 
have moved inwardly and tend to hold the up 
per and prevent it from slipping. These 
springs q bear near either end against the 
spring-impelled bolts m, set in recesses in the 
side blocks, (see Fig. 4) and also serve to cen 
ter the last in the machine. The side blocks, 
D', (see Figs. 7 and 8,) are mounted in ways 
set on the table in the same manner as are the 
toe and heel blocks, and they are each simi 
larly provided with a cam-roll, S, which acts 
in the cam path u to operate them. These 
side blocks have flat plates r", Figs. 7 and 8, 
having their inner edges shaped, as shown, 
Figs. 4 and 5, to correspond with the sides of 
the last, and they act in the Sanhe manner as 
do the heel and toe plates or jaws f' to hold 
the upper over the edge of the last after it has 
been drawn into position by the toothed plates 
s', which lie directly above the plates r". These 
plates s are secured in position by the screw 
studs t', (see Fig. 5,) which pass through slots 
'u', thus permitting the plates s' to have an in 
dependent sliding movement toward and from 
the last. When the blocks D'are moving in 
ward when lasting the shoe, the toothed plates 
s' are not only carried inward with the blocks, 
but are also thrown inward by the upward 
movement of the beveled tops of the bolts a, 
so that the points of the teeth project beyond 
and in advance of the edges of the plate r" 
When they come in contact with the upper. 
The plates s' are held in this position by the 

upright bolts a, which project upwardly 
through slots or holes cut in the plates. (See 
Figs. 5, 7, and 8.) The bolts (t" are set in ver 
tical sockets in the blocks D', and are sur 
rounded by spiral springs c, which bear at 
their upper ends against shoulders in the 
socket and at their lower ends against the 
pins d' in the bolts. These springs tend to 
throw the bolts downwardly, 
For the purpose of raising the bolts the le. 

verse' (see Figs. 7 and 8) are provided, which 
are pivoted at f° in slots in the blocks D'. The 
inner ends of the leverse" are slotted, and are 
secured by pivots (f" in the slots to the lower 
ends of the bolts (t". The outer ends of the le. 
vers e” are provided with studs at h", which 
project into cams i' cut in the sides of the open 
ings in the table. These cams are of the shape 
shown, Figs. 7 and S. When a block D' is 
in its outward position, the stud h" of a lever, 
e', is at the outer end of the cam. When the 
block advances toward the last, the stud h” 
moves downward and forward in the lower 
member of the cam i, thus raising the inner 
end of the lever and throwing the bolt a' up 
Ward, causing the beveled top of the bolt to 
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pass into the slot or hole in the toothed plate 
s', thus moving the plate forward toward the 
work and holding it in its forward position 
until the stud h" has reached the lowest point 
of the cam i, when the stud is free to rise in 
the other member of the cam, thus allowing 
the spring c' to throw the bolt a down, when 
the parts assume the position shown in Fig. 
S, the plates s' being thrown back by the leaf 

1o springs k", secured at their upper ends to the 
rear edge of the plates and at their lower ends 
to the blocks D'. (See Figs. 7 and 8.) When 
the blocks D'are moved back, the studs h’ pass 
back in the horizontal part of the cam i until 

15 they snap past the leaf-springs t, which guide 
then in their next forward movement and 
keep them in the lower member or part of the 
Call, 
The teeth of the plates s' may be integral 

2d there with; but I prefer to make them separate 
from the plates and Set them in the edge thereof, 
as shown, securing them in any suitable man 
ner. By the mechanism just described the 
toothed platess' are advanced toward the work, 

5 the points of the teeth coming in contact with 
the work in advance of the plain plates r, and, 
when the teeth have acted in conjunction with 
the devices hereinafter described to draw the 
upper snoothly over the edge of the last, the 

3o plain plates '' come in contact with the upper 
and hold it in position, and the toothed plates 
s' fly back out of the way in a manner similar 
to the movement of the jaws h", above de 
scribed. 
The last E, on which the shoe is placed, is 

supported on a jack, F, which in turn is sup 
ported by a metallic strap, H, Figs. 7, S, and 
12, having somewhat the shape of a U. The 
jack is of the ordinary construction shown, 

o and has a spindle, na", on which the last is set 
in the usual manner. The strap H" bends 
downwardly in the U shape described, in or 
der that there may be room around the jack to 
accommodate the leg of a boot, if desired; oth. 
erwise the jack might be shorter and its sup 
porting-strap would not need to project down 
wardly so far. The four upwardly-projecting 
corners or ends of the strap are bent outwardly 
at n° and rest on a part of the table. (See Fig. 
12.) 

Between the parts n' of the strap and the 
table are placed spiral springs o”, Figs. 7 and 
S, which give the strap a yielding seat, and also 
hold the parts n' slightly above the table to 

55 allow the wedges p", Figs. 6, 7, and 8, to be 
slid under them. These wedges are forced 
under the ends of the strap by the inward 
movement of the toe and heel blocks (see Fig. 
6) while the toothed plates s are pulling the 
upper over the edge of the last and act to lift 
the last slightly against the plates and so 
cause the plates to hold the upper more se 
curely after it has been drawn smoothly into 
position. The wedges are projections from the 

65 blocks, or are secured thereto, and are with 
drawn from under the ends of the strap by the 
outward movement of the blocks. In front of 

5 

the jack on the strap is secured a block, J, 
Fig. 6, in which is socketed a toe-rest, K, on 
which the toe of the last rests, and is thereby 7o 
more firmly supported. 
While the serrated jaws and plates are in 

contact with the outside of the upper in draw 
ing the upper over the last it is necessary that 
there should be some corresponding device in- 75 
side the upper against which the exterior 
jaws and plates may work in order to grip the 
upper and pull it in smoothly and firmly. 
For this purpose I provide a compressible 
form having side pieces, , (see Figs. 4, 5, and 8o 
6,) the whole form corresponding in shape to 
the curves of the sole. This form is provided 
with heel and toe blockss", Fig. 5, there being 
two such blocks at the toe and two at the heel, 
each block coacting with one of the jaws h'. 85 
These blocks require to be so mounted that 
they may recede under the pressure of the piv 
oted jaws after the upper has been gripped 
between them and the pivoted jaws, and thus 
allow the upper to be drawn over the edge of 9o 
the last. To provide for this Isecure them at 
their inner corners to springs a” (see Figs. 4 
and 5) by means of screws b", which pass 
through longitudinal slots in the springs (c. 
For the purpose of allowing the blocks s” to 95 
recede regularly toward the center of the last 
and of forcing them outwardly again, I pro 
vide the spiral springs c' between the blocks, 
which are supported on a rod, d", which pro 
jects at either end into apertures in the blocks. 
(See Fig. 5.) The springs care compressed 
as the blocks are forced together. The springs 
a' are secured at their inner ends to a central 
supporting-piece, e”, by which the frame is 
supported. The outer edges of the blocks are 
secured to side pieces, ", which extend from 
the toe to the heel along the edge of the last, 
by means of screws f", Fig. 6. The side pieces, 
r", are flexible and bend inwardly along the 
shank of the last under the pressure of the 
plates s'. These side pieces are provided near 
their lowest edge with slotsg", (see Fig. 6,) which 
receive the points of the teeth of the platess', 
which, as the plates advance, come in contact 
with the upper and force it into or against the I: 5 
slots g”, thus gripping it securely and prevent 
ing it from slipping, while the subsequent ad 
vance of the toothed plates causes the side 
pieces i' to recede and draws the upper in 
Wardly smoothly over the edge of the last. 
The pieces r" consist of thin strips of metal 
and act like springs-that is, they are flexible, 
and so may be bent inwardly or caused to re 
cede from the position in which they appear 
in Fig. 4 to that shown in Fig. 5. This bend 
ing or receding of the pieces as the toothed 
plates s advance is greatest at the shank of 
the shoe, as will be obvious upon inspection of 
the figures last referred to. As soon as the 

IOO 
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upper has been drawn in smoothly and se. I 3o 
cured by the plates , the toothed plates and 
jaws fly back, as previously explained, and 
there is no further use of the side pieces,", or 
the blocks s, and they are lifted up and may 
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be removed. As they are needed each time smoothly and that the adhesive which holds 
a shoe is lasted, I have provided a convenient 
Support for them by which they may be easily 
put in place and removed. This consists of 
an arm, h, Fig. 1, pivoted to a lug, i, on the 
central standard of the frame, so as to swing 
horizontally. Two uprights, f, secured at the 
their lower ends to the piece e', (see Figs. 4 
and 6,) extend upwardly through apertures 
in the arm h", and are provided with spiral 
springs k, placed under the enlarged heads of 
the uprights and between these heads and the 
arm h". (See Fig. 6.) These springs are com 
pressed as the inner frame is thrown down onto 
the insole on the last, and, when the pressure 
which holds it down (the hand of the operator 
on the handlel) is removed, act to raise it 
again. For the purpose of throwing it down, 
a hand-lever, l, Fig. 1, is provided, which is 
pivoted to a swivel on the inner end of the 
arm h, so as to allow of the Vertical movement 
of the lever l'. A forked upright, m', (see 
Figs. 1 and 6,) is secured at its lower end to 
the piece e” (see Fig. 4) and extends upwardly 
and rests in a slot or recess on the under side 
of the leverl. By this arrangement the inner 
frame may be swung over the last, and then, 
by seizing the handle of the lever land press. 
ing downwardly, the inner frame, consisting 
of the blocks s” and side pieces, 7", and their sup 
ports, may be laid upon the insole in position 
for lasting the shoe. 

I have now described the lasting mechan 
ism proper. The shoe, with the last inserted, 
is placed upon the jack at the right of Fig. 1, 
and prior to this it is prepared by inserting 
the last, placing the insole in position, center 
ing the upper upon the last, and pulling the 
upper at the middle of the toe and heel over 
the edge of the sole and tacking it down by 
driving a tack at each place. This is for the 
purpose of holding the upper in position after 
it has been properly centered. I prefer to slit 
the edge of the upper on either side of the tack 
at the toe and heel, thus holding it in position 
by a single strip and leaving the fullness of 
the upper at either side of the center of the 
toe and heel to be gathered in and lasted 
smoothly by the machine. After the shoe has 
been lasted at the center of Fig. 1, the outsole, 
the inner surface-of which has been coated 
with rubber cement or similar adhesive, is 
placed upon the insole and the table swung 
round until the shoe is at the left of Fig. 1 un 
der the sole-laying apparatus. When it is in 
this position, the sole-laying block n', (see Figs. 
1 and 8,) which is provided on its under sur 
face with a rib or projection, o', arranged to 
fit in the channel on the bottom of the outsole, 
comes down and presses the outsole and lays 
it smoothly upon the insole, the lower surface 
of the block n' being curved to fit the curva 
ture of the bottom of the last. The projection 
o' on the block n', which fits into the channel 
of the outsole, serves to give the greatest press 
ure to the parts under the channel, where it is 
most desired that the sole should be laid 

it temporarily in place should unite the parts 
most thoroughly. The block n' is detachably 
supported by the vertically-moving head a 
by means of spring-impelled bolts in, (see Fig. 
10,) which lie in horizontal holes or sockets 
in the head, and which have rounded ends, 
which project into grooves g in the projec 
tions p. The block n' is provided with pro 
jections p, which fit into the recesses or slots 
o, and the sides of these projections pare pro 
vided with the grooves q to receive the round 
ed ends of the bolts in. When the projections 
pare pressed upwardly into the slots o' in 
the heads a, the bolts in snap into the grooves 
q in the sides of the projections and secure 
the block to the head a'. If sufficient down 
ward pressure is applied to the block n' to 
force the bolts in back against their springs, 
the said block n' is released, as will be clear. 
The block n' is clamped in position on the 

outsole by means of the dogs p", which are 
secured between lugs q on the side blocks, D', 
to the short shafts l', journaled in said lugs. 
These dogs bend upwardly and inwardly, as 
shown, Figs. 7 and 8, and are provided at their 
upper ends with compressible latches r", the 
shanks of which are received in sockets in the 
dogs, in the bottom of which sockets are placed 
spiral springs s”, which tend to force the latches 
outward. (See Fig. 7.) The ends of these 
latches are beveled on the upper side, as shown, 
and project into the path of the block n' as it 
is being carried downward onto the sole. As 
the block moves downward, it strikes the in 
clined or beveled ends of the latches, forcing 
them back against the resistance of the springs 
s' until the latches arrive opposite the trian 
gular cavities t, Fig. 8, in the sides of the 
block, when they snap into the cavities and 
hold the blocks firmly in position. The dogs 
are prevented from rising, after they have 
clutched the block n', by the pawls i, (See 
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Figs. 5 and 14,) which are fast on shafts ". . 
These pawls project horizontally and are re 
ceived at their outer ends in notches in the 
upright handles a', which are pivoted at their 
lower ends between lugs b” on the blocks D'. 
A leaf-spring, c', is secured to the block D' 
and tends to press the handle inwardly against 
the pawl. (See Fig. 14.) As the pawl t 
and dogs pare fast to the shaft l', the dogs 
cannot rise or fly back until the pawl is re 
leased. By pressing back the pivoted handle 
a the pawl is allowed to drop, and the dogs 
are released from the block. After the block 
n is thus secured in place the table is again 
swung round, and the succeeding shoe comes 
into position to have the outsole laid. Since 
the block n' is left on the outsole of the pre 
ceding shoe, another block must be secured to 
the head a'. Thus four blocks n' are neces 
sary, each block remaining in position on the 
sole until the shoe has moved around to its 
first position at the right of Fig. 1, where it 
was jacked. At this point the block n' is re 
moved and the shoe taken from the jack. 
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While it is thus moving round upon the table 
the cement or adhesive has an opportunity to 
partially dry and secure the sole with suffi 
cient firmness to admit of Subsequently hand 
ling the shoe and sewing or nailing it without 
displacing the outsole. The head a', which 
lays the block n' upon the outsole, is supported 
by two eccentric-straps, b', the lower ends of 
which are secured to either end of the head, 
and which slide in ways in a block, c', bolted 
to a projection of the frame. (See Fig. 1.) 
The straps b" are pivoted to yokes or straps 
surrounding the eccentrics d" on the horizon 
tal shaft f", journaled in the upper frame of 
the machine. (See Fig. 1.) 
The shaft f is driven by means of the bev 

eled gear g', which meshes with the gear J on 
the main shaft. The shaft f is divided into 
two parts, each part carrying a member of the 
friction device h", which is of common con 
struction, and by means of which the part of the 
shaft which carries the eccentrics d" may be re 
volved or stopped at will by connecting it with 
or disconnecting it from the part which carries 
the gear g', and which is constantly revolving. 
when the machine is in use. To operate the 
eccentrics d", the shipper-lever j is pivoted at 
l' to a projection on the central standard of 
the frame. The upper end of the shipper-le 
wer j is provided with a stud which travels in 
a path in the hub of one member of the fric 
tion device, and the lower end of lever j" pro 
jects downwardly beside the standard of the 
machine (see Fig. 1) and in the path of the 
inclined projections or cams l', (see Figs. 2 and 
3,) secured to the top of the cylindrical sleeve 
an", which surrounds the standard, (see Fig. 2,) 
and is secured to and revolves with the table. 
As the cam projections i pass under the end 
of the shipper-lever f', they force the lower 
end of the lever outwardly or to the left, Fig. 
1, thus forcing the upper end in the opposite 
direction and rendering the friction device op 
erative, while one of the projections l is pass 
ing the lower end of the shipper-lever. The 
length of the cam projections l is such that 
while one of them is passing the shipper-le 
ver the eccentrics d" will make one complete 
revolution. To further insure the stopping 
of the eccentrics d' at the same point each 
time, a cann-groove is cut on the inner face of 
the inner eccentric, (see Fig.15,) and the groove 
is provided at one point with a vertical slot 
opening downwardly from it. This groove 
and slot receive a stud, n', Fig. 1, set in the 
upper end of the upright p", which is pivoted 
to the end of the bell-crank lever q', which in 
turn is pivoted to a projection on the central 
standard, and the lower end of which projects 
downwardly beside the standard and parallel 
to the shipper-lever j', and is connected with 
the shipper-lever by a pin, d, Fig. 1, which 
projects into a slot in the shipper. By this 
means the bell-crank lever q is moved at the 
same time that the shipper-lever is moved. 
As the lower end of this bell-crank lever q is 

moved outwardly, the stud n is raised out of 
the slot into the circular groove in the eccen 
tric and lies in the groove until the eccen 
tric has made a complete revolution, when the 
stud arrives again at the slot opening out of 
the groove and drops into it, thus stopping 
the eccentric and locking it. When the shoe 
has passed around to its first position to the 
right of Fig. 1, the operator throws back the 
pivoted dogs p" by pressing back the handles a 
and lifts off the sole-laying block n'. He then 
opens or throws back the sliding blocks by re 
volving the cann at through one-eighth of a 
revolution. This is effected by means of the 
lever a, (see Figs. 1 and 11,) which is pivoted 
at its inner end to a projection on the frame by 
vertical and horizontal pivots, which allow it 
to be moved either horizontally or vertically. 
The lever a is provided with a tooth, b, 

which, when the lever is raised, is in contact 
with the toothed edge of the cylindrical cam 
pieces, in the top of which the cam at is cut. 
The outer or handle end of the lever is sup 
ported on an arm, d, secured to the frame un 
derneath the table. The horizontal portion of 
the arm (see Fig. 11) is bent upwardly, so 
that as the lever arm is moved horizontally 
the tooth b is thrown into contact with the 
teeth of the pieces. The arma is carried back 
to its first position again by the next move 
ment of the table by means of the pin f', pro 
jecting from the edge of the table, which 
strikes the arm when it is in the dotted posi 
tion shown in Fig. 11, but which passes over the 
arm as Soon as the arm is back again in first 
position, left of Fig. Ill. By a lateral move 
ment of the lever a the cam may be revolved 
and the sliding blocks thrown back, as will be 
obvious. After the blocks have been thus 
opened or thrown back, the shoe, lasted and 
with the outsole laid, may be removed and a 
shoe ready to be lasted put in its place. 
The spring catch f', Figs. l and 2, is secured 

to the stationary rim of the frame and extends 
downwardly in front of the flange of the ta 
ble, and a projection, g, on the spring lies in 
a groove in the flange and serves to hold the 
table stationary while the shoe is being lasted, 
as also to stop the table when it is revolved at 
exactly the right point. When it is desired to 
revolve the table, the catch f is depressed and 
the table started. When the projection g is 
opposite the next slot in the flange, it snaps 
into the slot, and the table is then in the posi 
tion in which it is required to be when the 
next shoe is lasted and the sole of the preced 
ing one is laid. 
When it is desired to last uppers which are 

very hard and unyielding, or which have sole 
leather tips, for example, which render them 
stiff, I prefer to soften and break up the edges 
around the toe by the use of an auxiliary de 
vice adapted to form flutes or corrugations 
therein, similar in form to the teeth of the 
blocks s” and jaws h", thus aiding somewhat 
the operation of the machine. Such auxiliary 
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device forms the subject of another application 
for Letters Patent, and will be found more fully 
described therein. 
The operation of the machine is as follows: 

The last, with the upper and insole in position, 
is placed on the jack at the right of Fig. 1. 
The Spring-catch f is then depressed to disen 
gage its projection g, Fig. 2, from the hold 
ing-notch in the rim of the rotary table D, 
thus leaving the said table free to be moved 
through a quarter-revolution by the operator, 
who seizes one of the handles c for this pur 
pose, and when the quarter-revolution is ef. 
fected the further movement of the table is 
stopped by the said projection 0", which en 
gages another notch in the said table. The 
shoe is now in the central position, Fig. 1, and 
the operator next grasps the handle land 
Swings the compressible form or inner frame 
(which is to co-operate with the serrated end 
and side gripping-jaws in grasping the edge 
of the upper) over the shoe, and then by de 
pressing Said lever the said form or frame is 
forced against the shoe. The operator next 

5 momentarily touches the treadle-lever N with 
his foot, thereby raising the shaft L and caus 
ing the toothed clutch-wheel carried thereby 
to engage the toothed cylindrical cam-pieces, 
in the top of which is formed the grooved cam 
m. (Shown in Fig. 3.) As soon as the revo 
lution of the said shaft has commenced, it is 
held up by the rollers c, which now travel on 
the projections e” of the bearing m, said roll 
ers being on the arms b of the frame a, bolted 
to the said shaft Li, and when one-eighth of a 
revolution of the cam in has been effected the 
said rollers c drop down between the said pro 
jections e, thereby disengaging the said clutch 
wheel from the said cam-pieces. This one. 
eighth revolution of the cam forces in the 
sliding blocks D', U, and V, thereby moving the 
lasting jaws and plates inwardly, drawing the 
upper Snoothly over the insole. The toothed 
or serrated jaws and plates then fly back, and 
the smooth plates j and ', which press on the 
upper inside of the edge of the last, as shown 
in Figs. 6 and 8, securely hold the upper in 
lasted position in readiness for the laying of 
the Outsole. The compressible form or inner 
frame, which is connected with the lever l', is 
now allowed to rise and is swung to one side 
out of the way. The lever n is then turned, 
closing the shears and trimming off the surplus 
gathers of the upper around the toe. The 
shears are then opened again and a coating of 
cement or other adhesive applied to the inner 
surface of the outsole, which is then placed in 
position on the insole. The catch f is de 
pressed and the table revolved through another 
quarter-revolution, carrying the lasted shoe 
around to the left of Fig. 1 under the sole 
laying apparatus. The movement of the table 
moves the can projections l', Fig. 3, under the 
shipper i, which starts the eccentrics d" and 
forces the block n' down upon the outsole, 
where it is held by the dogs p. (See Fig. 7.) 
The succeeding shoe is now in position to be 

lasted, and the operation is repeated. When 
three succeeding shoes have been lasted, the 
first shoe is around again at the right of Fig. 
1, where it was put into the machine, and it is 
now removed by pressing back the handles a, 
releasing the dogs p", removing the block n', 
and opening or throwing back the sliding 
blocks by means of lever a, as already de 
scribed. When it is removed, another shoe 
is inserted in its place, and the operation goes 
Ol. ' 
As the upper is securely held in lasted po 

sition by the platesy' and until the outsole 
has been applied and temporarily secured in 
place by cement or other adhesive substance, 
it is obvious that no nails are required to se 
cure the lasted upper in place, and that the 
lasting and sole-laying operations are contin 
uously performed on one and the same mal 
chine. The said plates j and are not re 
leased from their grip on the upper until the 
shoe is brought around to its first position at 
the right of Fig. 1, when the cam-piece S is 
given a one-eighth revolution by the hand-le 
ver a, Figs. 1 and 11, as hereinbefore de 
scribed, to move back the sliding blocks D', 
U, and V and the lasting jaws and plates Op 
erated thereby preparatory to lasting another 
shoe. The said lasting and holding plates f' 
and ' do not extend inwardly over the edge 
of the last or insole far enough to prevent the 
outsole from being properly cemented or stuck 
down to the insole and upper, so as to retain 
the latter in lasted position when the cement 
has set, the pressure of the outsole against the 
insole and upper when the block n' is down 
being of course greatest beneath the rib or 
projection o, which is inside of the ends of 
the lasting and holding plates, as shown in 
Fig. S, and if the said block be not provided 
with the said rib or projection o' the shape of 
its under surface will be such (operating in 
connection with the rounded bottom of a last) 
as to cause the outsole to be securely stuck 
down to the insole and upper within the in 
ner ends of the holding lasting-plates. 
I have described the sole-laying block n' as 

being provided with a projection adapted to 
enter the channel on the outsole. When the 
outsole is not channeled, the block n' will be 
smooth, the projection in such case not being 
desired. I have also previously stated that 
the shoe is prepared for the machine by se 
curing the upper in position, on the last by 
means of a tack at the heel and another at the 
toe. The tack at the heel is not, however, 
generally required. Usually a single tack at 
the toe is all that is necessary. 

Instead of the spring-catch f, for holding 
the table D in a given position, other well 
known forms of catch or stop device may be 
used. 
What I claim is 
1. A lasting-machine having toothed jaws 

and plates mounted on sliding blocks to ad 
mit of their being moved toward and from the 
work and a compressible frame, substantially 
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poses and substantially as shown and de 
insole to coact with said jaws and plates in scribed. 
gripping the upper and drawing it in over the 
edge of the insole, substantially as shown and 
described. 

2. A lasting-machine provided with hori 
Zontally-movable cam actuated sliding blocks 
aranged to approach and recede from the heel 
and toe and the sides of a shoe, in combination 
with a pair of serrated jaws and a pair of 
smooth jaws pivoted to the heel and toe blocks, 
said serrated and smooth jaws being adapted 
to operate independently of each other and with 
a serrated plate and a smooth plate carried by 
each of the sliding side blocks, the said ser 
rated plate and smooth plate being movable 
independently of each other, and the said 
Smooth jaws and plates being adapted to im 
pinge against the upper inside of the edge of 
the sole of the last, whereby the upper, after 
it has been drawn over the edge of the sole of 
the last by the serrated jaws and plates, will 
be held in position by the said smooth jaws 
and plates after the serrated jaws and plates 
have been disengaged therefrom, substantially 
as set forth. 

3. The combination, in a lasting-machine, 
with the cam-actuated sliding blocks D', of 
toothed plates s', mounted on said blocks, the 
beveled topped bolts a, and their levers and 
actuating cams, for the purposes and substan 
tially as set forth. 

4. The combination of the sliding blocks D', 
the plates s, provided with apertures to re 
ceive the bolts a, and having springs k", to 
retract said plates, and the plates r, rigidly se 
cured to the sliding blocks, substantially as 
shown and described. 

5. In a lasting-machine, the combination, 
with the sliding blocks U V D', of the plates 
rf, whereby when the upper is drawn over 
the edge of the last it is retained in position, 
substantially as shown and described. 

6. In- a lasting-machine, the combination, 
with the sliding blocks D', of the upright bolts 
a', having beveled tops and actuated in one 
direction by the lever e” and its actuating-cam 
and in the other direction by the spiral spring 
c", and the toothed platess', having apertures to 
receive the bolts (t", substantially as shown 
and described. 

7. The combination, with the cam-actuated 
blocks D', of the plates', secured thereto, and 
the plates s, and mechanism for moving said 
platess' toward and from the work, and a form 
placed inside the upper, having yielding side 
pieces,", substantially as shown and described. 

8. The combination, with the sliding blocks 
U W, of the inner blocks, T, and their actuat 
ing-cams, said blocks T being set in slots in 
the blocks UW, having pins s' projecting into 
slots in the blocks UV, said slots being pro 
vided with the springs of', whereby, after the 
blocks U V have been moved forward a suffi 
cient distance, the further throw of the calm is 
taken up by the inner blocks, T, for the pur 

9. The combination, with the sliding blocks 
U V, of the serrated jaws h' and the plates f', 
pivoted thereto, substantially as shown and 
described. 

10. A lasting-machine provided with ser 
rated jaws to operate upon the toe and heel of 
the upper and correspondingly serrated blocks, 
opposing said jaws inside the upper on top of 
the inner sole, each of said serrations being ta 
pering, whereby the increasing fullness of the 
upper toward the edge thereof is gathered in 
evenly and the upper at the edge of the last is 
left smooth, substantially as shown and de 
Scribed. 

11. The combination, with the cam-actuated 
sliding blocks U W, of the serrated jaws hand 
the plates f', pivoted thereto, and the shears k, 
pivoted to the block V, substantially as shown 
and described. 

12. The combination, with the can actuated 
sliding blocks U W D and their actuating 
mechanism and the lasting jaws and plates, of 
the yielding side pieces, ', and blocks s”, sub 
stantially as shown and described. 

13. In a lasting machine in which the shoe 
is placed between sliding blocks which carry 
the lasting jaws and plates, the combination 
there with of the horizontally-swinging arm h", 
pivoted to the frame of the machine, the ver 
tically-moving lever l', pivoted to said arm l', 
the uprightsi, which slide in apertures in the 
arm h", the rigid arm in", the yielding side 
pieces, ', and blockss", whereby the side pieces 
and blocks may be placed accurately on the 

be raised and swung out of the way, substan 
tially as shown and described. 
-14. The combination, with the sliding blocks 
and their actuating-cam, of the U-shaped strap 
H', which supports the jack, the springs o', and 
the wedges p", whereby the shoe is forced up 
wardly as the upper is drawn over the last, 
thereby crowding the upper against the rigid 
plates and holding it securely in position, 
as set forth. 

15. The combination, with the sliding blocks 
D', carrying the holding-plates , of the dogs 
p', provided with the spring actuated latches 
'', and the sole-laying pressure-block n', hav 
ing apertures to receive the said latches, sub 
stantially as Set forth. 

16. The combination, with the sliding blocks 
D', carrying the holding-plates , of the dogs 
p', the shafts l', the pawls t, the spring-actu 
ated handles a, and the sole-laying pressure 
block n', substantially as set forth. 

17. In a lasting and sole-laying machine, the 
combination, with the sliding blocks D'UV, 
of the plates or jaws f' and '', the dogs p", the 
pressure-block n', and the reciprocating head 
a', with which the said block is detachably 
connected, substantially as set forth. 

18. In a lasting and sole-laying machine, 
the combination, with the shoe-holding mech 

insole when in use, and when not in use may 
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anism, the sole-laying pressure-block 'n', and the 
reciprocating head a', by which said block is 
carried, of the sleeve m', having the cam projec 
tions l', the shipper-lever j', and the bell-crank 
lever q', its upright p, and stud n., which acts 
in a groove and slot in the face of the eccentric 
d", the eccentric d", and its shaft and the fric 
tion-clutch h", whereby as the cam projection 
moves under the lever j the eccentric is un 
locked and given one revolution, substantially 
as shown and described. 

19. The combination, with the lasting mech 
anism, of the serrated pieces, the vertically 
movable shaft L and mechanism for revolv 
ing the same, the gear 7, and the treadle mech 
anism, whereby as the treadle is depressed 
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the shaft is raised and the gear 7 thrown into 
contact with the pieces, for the purposes and 
substantially as described. 

20. The combination, with the blocks UW 
D' and their jaws and plates f' ', and the 
pieces, for actuating said blocks, of the toothed 
lever a, pivoted to a swivel set in the frame, 
whereby, by the movement of the lever, the 
cam may be actuated and the blocks forced 
backward from the work, freeing the same, 
substantially as shown and described. 

21. The combination, with the revolving 
table D, provided with pins f', of the pivoted 
arm a and the Supporting-arm d, having its 
horizontal portion bent upwardly, substan 
tially as shown and described. 

22. In a lasting and sole-laying machine, 
the combination, with a central standardhav. 
ing an annular groove or recess and an out 
wardly-extending supporting-rim secured to 
said standard, of a rotary table carrying on 

its upper side within its periphery a series of 
lasting devices, said table having a central 
sleeve received in said groove or recess in the 
said standard, a sole - laying apparatus, also 
within the periphery of the said table and op 
erated from the same driving-shaft or prime 
motor from which the said lasting devices are 
operated, and ball-bearings interposed between 
said rim and table outside of the said lasting 
devices and Sole-laying apparatus, whereby 
the pressure of the sole-laying block will be 
properly resisted without straining the sup 
porting-bearings of the said rotary table, as 
set forth. 

23. The combination, with the sliding blocks 
D', carrying the holding - plates '', and the 
sliding blocks U and V, carrying the holding 
plates j', of the Sole-laying pressure-block n', 
having the rib or projection o' to enter the 
channel in the bottom of the outsole when the 
latter is being laid, substantially as set forth. 

24. The combination, with the serrated jaws 
and plates which act on the outside of the up 
per and their actuating mechanism, of the 
yielding frame located inside the upper, and 
consisting of the perforated side pieces, r", and 
the serrated side blocks, s, and their supports, 
Substantially as shown and described. 

25. The combination, with the side pieces, 
2, of the blocks s, the supporting-springs a, 
and the pins d and their springs, substantially 
as shown and described. 

CHARLES T. WOOD. 
Witnesses: 

WM. A. MACLEOD, 
ROBERT WALLACE. 
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