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C —
To all whom it may concern : '
Be it known that I, JAN EARNST MATZELI-
GER, of Lynn, in the county of Essex, Com-
wonwealth of Massachusetts, have invented
5 certain new and-useful Improvementsin Last-
ing-Machines; and I do hereby declare that
the following is a full, clear, and exact deserip-
tion of the same. -

My invention relates to the lasting of boots

1o and shoes. '

The oliject of it is to perform Ly machinery
and in a more expeditious and economical man-
ner the operations which have heretofore been
performed by hand.

15 Heretofore devices have been contrived for
performing a part of the operation, such as
holding the last in proper position and draw-
ing the leather over the last, while the nailing
was done by hand. In my machine I perforn

20 all the operations by the machine, and auto-
matically, requiring only the service of a boy
or girl or other unskilled labor to attend the
machine.

My iovention includes the mechanism for

25 holding the last in place and allowing it to be
turned and the last fed forward in proper posi-
tion for the operation of the machine. It in-
cludes a feeding device for moving the last
step by step at-a proper distance, whereby the

30 mechanism for drawing over the leather may
operate successively and . at proper intervals.

- It includes pinchers or gripping mechanism
for drawing the upper over the last, mechan-
ism for turnjng the gripping mechanism in

35 order to plait the leather at the heel or toe,
mechanism for holding the lastin proper posi-
tion for the operation of the feeding mechan-
ism, mechaunism for feeding the nails and hold-
ing them in proper position to be driven, and

4o mechanism for driving the nails at the proper

instaut, The details of construction are all

fully set forth hereinafter, and, together with
the principles of my iuvention, are stated in

the claims. ) e

In the accompanying drawings, Figure 1 is

a side elevation of the right of the machine.

Fig. 2 is a side elevation of the upper part of

the machine, portions of the parts being bro-

ken away. Fig. 3 is a plan view of the ma-

45

chine, with the upper plate broken away to so
show the works within. Figs. 4,5,6,7,8,and

9 are details connected with Iig. 3. Ifig, 10

is a front elevation of the upper part of the
machine, with the jack removed. . Figs.1land

12 represent respectively front and side views s
of the pinchers detached and enlarged. Figs.
13, 14, 15, and 16 represent different views of
the feeding and rolling devices and a part of
their operating mechanism. Figs. 17, 18, 19,
and 20 represent details connected with the 6v
tacking mechanism. Figs. 21 and 22 represent
the distribater and form of channel or chute.
Fig. 23 is a detail of a teusion device. Figs.
24, 25, 26, 28, and 29 represent details of the
mechanism for connecting and operating the 65
various parts. Figs. 27 aud 30 represent detail
views of the jack-cam,

All the working mechanism is mounted upon
a column, A, which is securely fixed upon the
floor. It is bent forward, and upon its upper 7o
ewd supports a plate, B, baving fixed in the
rear part posts 1 1, to which is fixed an upper
plate, B’.  Oun therearof these posts are brack-
ets 2 2, in which are the bearings of the main
driving-shaft 3. On the end of this driving- 75
shaftis a main drive-wheel, 4. Upon the shatt
3 are set the.cam-wheels aund cawms, which give
proper motion to the mechanism, all as bere-
mafter deseribed. Ou the front side of the
posts are projections 5 5, in which are sup- 8o
ported rods 6 6, on which the various bell-
crank levers turn. The upper plate is farther
supported upon the lower by means of a ped-
estal-bracket, 7 7.

The devices which hold the leather of the 85
upper and guide it as the last moves, the de-
vices which hold the last steadily in place and
roll down the leather and feed the last forward
step by step, are located upon the lower plate.
The devices for drawing the leatber, for nail- go
ing, and for feeding the nails are supported
mainly upon or from the upper plate.

The jack for holding the last is mounted
upon an arm, DD, pivoted upon a weighted le-
ver, E, which is pivoted in the column near ys
the base. The weight is upon the rear end,
and is adapted to counterbalance the weight
of the jack and last and hold the latter up to
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the work. - The base of the jack consists of a
pivoted piece, 8, on the top of the arm D. Itis
provided at one end with & pivoted pin, 9,
which extends down through a slot in the en-
larged end of the piece 8, and is adapted to

be pressed back by a cam, 10, (shown in detail

in Figs. 27 aud 30,) the handle of which is held
in place by means of a spring, which takes
into a segmental rack, 11. DBy this means the
pin is thrown inwardly at its upper end, and,
when the last isin place upon the pin, presses
the toe down upon the small post 12, which is
adjustably fised on the other end of the picceS.
The post 12 slides upon flanges upon the piece
8,andisheld in any suitable position, according
to the size of the last, by meaus of-a set-screw.
A spring, 13, fixed to the standard or post 12,
presses against the toe of the last to hold the
upperinplace. Upoun the other end is aspring,
14, which carries at its upper end a small
15, adapted to embrace the heel and so
hold the upper and the heel stiffening to the
last. A segmental rack, 16, is fixed to the
under side of the long end of the piece 8, and,
projectingdownward, engages witha small pin-
jon, 17, which has a baudle, 18, by means of
which it is tarned to raise or lower the end of
the piece 8, and thus adjust vertically the po-
sition of the last. The upper end, d, of the
arm, to which the piece is directly pivoted, is
held upon the top of a cam-disk, F. This cam-
disk rests and turns upon a disk, f, fixed to

the upper end of the arm D, the disk It being,
held thereon by means of a central pin pro--

from the disk finto a hole, 19,

jecting upward
On the unoder side of F isa

in the disk F.
cam-groove, 20.

Within the standard or arm D, which is slot-
ted, is pivoted, at 21,a lever, 22, on the upper
end of which is an arm, 23, having a pin, 24,
projecting up through the plate or disk finto
the cam-groove 20; and this cam-groove is of
such shape as to give, when the last is tarned,
to the mechanism which pulls the upper a
proper rotary motion to form the plaiting at
the beel and toe, all as hereinafter fully de-
seribed. This rotary wotion, it will be nuder-
stood, is due to the rotation of the jack with
the upper plate, I, carrying the caw-groove
over the pin 24, and thereby moviug the upper
end of the lever in aud out. A brackes, 25,
fixed to the colamn, has on its forward end a
loop, which encircles the arm D and bholds it
within proper limits.

1t may be here premised that when .the last
has beeu jacked it is brought by the attend-
ant up iuto proper position for commencing
the work. TFor this purpose it is made to bear
against a guide, 26, tixed to the uuder side,
aud atthe forward eud toa supplemental plate,
b. (Shown in the detachedand enlarged views,
Figs. 13 and 14.) The edge of the last, with
its upper, bears agaiust this guide-piece as it
moves aronud throughout the entirerevolution
of the jack. '

1u order to obtain a regular step-Dy-step
moveinent of the last for the successive opera-

tion ofthe pincherand nailing mechanism, here:
inafter deseribed, I provide a feeding-spur, 28,
Figs. 13 and 14. This spur is formed by the
downwardly-bent end of a pivoted lever, 29.
This lever has an upwardly-turned end, 30,
Fig. 1, and is pivoted in a sliding block, 31,
which moves laterally in guides 3% in the up-
per face of the plate b. The apper end, 30, of
the lever 29 is pivoted to a rod, 33, which con-
ueets it with the lower end of a bell-crank le-
ver, 34, pivoted on the rod G. The rear eund of
the bell-crank lever 34 runs back and bears on
the face of the second cam, (marked P.) The
periphery of the cam P is shaped as shown in
the face view thereof in Fig. 9, so that the high
patt of the cam is considerably less than half
the circumference and holds the rear end of

_the bell-crank lever up, thus drawing back the

upper-end of the arm 29 and lifting the spur
sufficiently long to allow it to be moved to take
a new hold. A spring, 35, tends constantly to
draw the lower end of the bell-crank lever for-
ward and hold the spur downward to the last.

I now proceed to describe the meaans for giv-
ing a lateral movement to thesliding block 31
for laterally moving the spur, in order to move
or feed the last a single step. This sliding
movement of the block is required to be a posi-
tive movement. To effect this the block is
counected by a rod, 36, to the forward arm of
a bell-crank lever, 37, pivored on a plate, B.
The other end is connected by a small rod, 38,
to a bell-crank lever, 39, the rear arm of which
is connected to acam-groove by a suitable pin
in the face of the cam-wheel . This groove
is shown in the face view of the said wheel.
The cam P moves in the direction of the ar-
row, and when the pin of the bell-crank lever
rises at the first sharp turn in the cam-groove
the rear part of the bell-crank lever is sharply
depressed, and through the described connec-
tions the slide-block 31 is moved to the right
to feed the last along from lef to right antil
the pin reaches the middle projection iu the
low part of the groove. Theu the rear end of
the bell-crank lever is raised, and it continues
to rise and carries back the block to its first
position until it reaches the next sharp turn
in the cam-groove, from which point the pin
moves through the segment of a cirele, and the
lever therefore and the slide-block remain sta-
tionary. It will be understood®that the up-
and-down movement of the spar performed by
the bell-crank lever 34 is timed so as to carry
the spur down onto the last and lift it from
the last at the proper times—that is to say,
after the spar is carried from right to left to
take a new hold it immediately Jdesceuds to
take hold of the last, and the slide 31 is then
moved to the right, and as soou as it reaches
the right limit the spur is lifted.

In order to hold the last steadily in place
against any lateral movement while the feed-
ing-spur is going back to take a new hold, I
provide a holding-spur, 40, the position of
which is shown more clearly in Figs. 13 and
14. This is carried on a small rock-shaft, 41,

8o

9

100

130




274,207 ' 3

which has an arm, 42, the rock-shaft being
supported in a small bracket, 43, on the for-
ward edge of the plate B. The arm 42 is con-

nected by a rod, 44, to a bell-crank lever, 45,

s on the rod 6. Tha rear end of this bell-crank

io

15

lever is provided with a pin, which works in
the groove in the face of the cam-wheel U.
This groove resemibles the groove in thecam-
wheel P, but'is reversed, so as to cause the
holding-spur 40 to descend and take hold of
the last to tarn it in place while the slide-
block is moving back, '

1 now proceed to describe the gripping de-
vices by weans of which the edge of the upper
is seized, drawn over the edge of the last, and
held down upon the bLottom while the tacks
are inserted, and which also at the heel and
the toe perform the proper plaiting. It will
be understood that a compound motion is re-
quired of this gripping mechanism: First, the
jaws of the gripper or pinchers must open and
close to take hold of the edge of the upper,
then the pinchers mustrise and move over the
edge of the last to stretch the leather, and

5 then come down upon the bottom of the last,

~ all the while bolding firmly the leather in or-
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der to bring it down tightly stretched into its
proper place, and there it must hold it until
the tack is inserted, when the operation of the
pinchers must be repeated. The pinchers are
provided with two jaws—onefixedandtheother
movable in relation to the fixed. The shank
or rod of the pinchers is shown in position in
Figs. 1 and 2 at 46, and in an enlarged view
in Figs. 11 and 12, The shank 46 carries the
outerorfixed jaw,47. Theshank46is grooved
longitudinally, as shown in fall lines in Fig. 11
and in dotted lines in Fig. 12, and in this
aroovelies theshank 48 of the movable jaw 49.
The shauk 48 is slotted, and a pin, 60, passes
through side plates on the shank 46 to hold
the shank 48 to the shank 46 and permit the
necessary vertical movement. Themainshank
of the pinchers is round and threaded upon its
upper end, as shown in Figs, 11 and 12, Itis
supported upon theleversl, Figs. 1and 2,which
lever is pivoted on a standard in the upper
plate, B’.  The front endof thislever istorked,
and within the fork islocated a ring mounted
upon trunnions. Through thisring passes the
threaded end of the shank aforesaid. The up-
per end is surrounded by a coiled spring, 52,
the lower end of which bears upon the ring
and the upper end against & thumb screw, by

5 means of which its tension isregulated. Thus

the whole pincher-shankand piuchers are sup-
perted upon the ring throngh the spring 52,
and this gives a yielding or spring tension to
the pinchers when they have seized the edge
of the leather and are drawu up by the action
of the lever 51. The rear end of the lever 51
is connected by means of a rod, 53, toa carved
lever, 54, which is pivoted upon the lower rod,
6. Its rear end extends back by the side of
the cam-wheel R, and a pin in said lever en-
ters the groove in the face of said wheel. The
groove in-this wheel has a long high and a

short low part. Its face is to the right, as
shown in Figs. 3 and 7. In.order to uuder-
stand the vertical movement imparted to the
pinchers by this cam-groove,it may be here
stated that during this vertical movement, by
means of mechanism hereinafter described, the
pinchersreceive also a front-to-rear movement,
in order to draw the leather over the last after
they bave gripped it. It will be observed that
the shaft is not exactly in the center of the
solid part of thecam-wheel. We will suppose
the pinchers to have gripped the leather. . This
occurs when the highest pavt of the cum(marked
¢, Fig. 7) bears upon the piu of the curved lever,
and consequently the pinchersare at their low-
est poiut of depression. At that time they are
moved by the other mechanism, hereinafter de-
scribed, farthest to the rear. Theu from the
poiut ¢ to the point d the pin is made to rise
quickly, and thereby the pinchers rise by
the same motion, drawing up the leather ver-
tieally in  order to streteh it upward. From
the point d to the point ¢, as the wheel ad-
vauces, the pin and rear end of the lever are
depressed, and with them the pincbers come

70
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down upon the last, having by other mechan- -

ism been moved from the last; but they do
not at first come down as lowas they were car-
ried by the point ¢, since the point ¢ is a less

95

distance from the center or shaft; ‘but from the -

point ¢ around again to the point ¢, as the
wheel moves, the pin of the curved leverisheld
down, and consequently the pinchers are held
down ; but it will be observed from the shape
of the groove that the pinchers will be grada-
ally lowered more and more as the piu ap-
proaches the point ¢. During the first part
of its movement the pinchers have hold of the
leather and the nailing bas been performed,
and daring the latter part of the movement
from etocthe jawsof the pinchers have opened
and the pinchers have been moved to the rear
while being thus lowered in order to bring
them again to the leather to take a new grip.
Then at the point ¢ the pinchers again seize
the leather and rise, as- before. The spring-
tension upon the leather in the lifting part of
the movement of the pinchersis cansed by the
spring 52. As the lever rises this spring be-
comes compressed and the tension increases,
In order to guard against any excessive strain
and consequent tearing of the leather, LI pro-
vide a second tehsion, which may come iuto
play when the spring 52 hasreached a certain
point of compression. This consists in mak-
ing.the post on which the lever 51°is pivoted
rise upon a spring, 56, which is supported in
the upper part of the adjustable bracket here-
tofore referred to. The post passes through
the upper plate and through the pedestal,and
is provided with a cotlar threaded upon the
post for adjustment, the spring resting upon
the pedestal-bracket. Thisspringissetatthe

proper tension, say, at a certain number of

1ua
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pounds,depeuding upon the position of the fal.

crum of the lever 51 and the limit of -teusion
required, YWhen.the:strain upon the spring
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52 reaclies that limit the spring 56 will yield,
and thus limit the movement or strain on the
pinchers. i

1 bave in the description of the parts last
given referred to the lateral or front-to-rear
movement of the pinchers which takes place
daring the vertical movemeut, and thus forms
a resultant, causing the pinchers to draw up
the leather and carry it over and lay it down
upon the last. I now proceed to describe the
mechanism by which this lateral or front-to-
rear movement is accomplished. e

The shauk of the pinchers below its pivot in
the arm 51 passes through a guide, 57, on the
frout of a Llock, 58. This block is carried
upon prongs 59, which embrace the block on
each side and support it by means of small
truunions 60, the trannions being fixed to the
lower end of the block. The prongs 39 are
carried upon the front end of asliding bar, 61,
which moves in guides in a block, 62, fixed to
the upper surface of the lower plate, B. This
bar is counected to a bell-crank lever which
gives positive movemeut to the bar through
an intermediate tensiou-spring. (Shown on an
cnlarged scale in the detached figure, 23, and
the iuterposed teusiou-spring is also shown in
Figs. Laud 2.) In the forward part of the bar
6L is set a piu, 162. A yoke, 63, includes said
pin and passes back to vhe rear, being con-
nected to the bell crank-lever by rods 64, . In
rear of the pin 162 is a small block, 63, ou a
spindle,66. This spindle passes back through
the rear cross-piece of the yoke 63, and be-
tween sail rear cross-piece and the collar on

“said spindle bas a coiled spring, 07, encircling
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the spindle and tending coustantly to press
the block 65 forward, so that when a forward
pressure is applied by means of the bell-crank
lever to the rod 64 it applies a yielding press-
ure through the rear cross-piece of 63, through
the spring 67 upon the pin 162, aud thereby
carries forward the prougs 59 with a yielding
pressure, and with them the guide 57 and the
pinchers. This, it will be understood, is the
jorce applied to the -pinchers to draw. the up-
per to the front over the last. The collar on
the spindle 66, in frout of the spring, is a
threaded nut. aud by turning it the tension of
the spring 67 may be adjusted, in order to put
a proper amount of gtrain .apon the leather.
The rods 64 run back and connect with a trans-
verse arm of a bell-crank lever, 69, the pin of
which works in a groove in the face of the cam
S. The shape of this groove 1s shown in the
face view of the said cam in Fig. 6. The rear
arm of the bell-crank lever 69 is over the shaft,
and is on the right-havd side of the cam-wheel,
as shown in the drawings. Wkien the rear
end of the lever 69 is up, the pinchers, through
the described interinediate couuections, are
drawn back to take a fiesh hold upon the
leather, and as the rear arm of 69 cowes down
the pinchers are carried forward. That part
of the cam-groove in wheel S, between b and
¢, holds the piu iu one positiou, duriog which
time the pinchers ave in their rear position and

274,207

the mechanisms operate to cause them to raise
the edge of the leather from the point ¢to d
on cam S, the pin of lever 69 is depressed, and
the pinchers, having by that time seized the
leather, are carried forward to draw the leather
over the last. From b to e the pin passes
around the curve remaining in position, dur-
ing which time the pin has no vertical move-
ment and the pinchers remain in their ad-
vanced position over the last, holding it in
place while the tacking mechanism is operat-
ing; and from e to ¢ the pinchers are drawn
back to take a new hold upon the leather.

In order that the pinchers may Le enabled
accurately and certainly to seize the edge of
the upper, I providea guide in which the edge
of the upper passes, and which holds it accu-
rately in position in line with the movement
ofthepinchers. Thisguide mechanismis shown
in position in Figs.2 and 10 and on an eu-
larged scale and detached in Kigs. 13 and 14
and detail Figs. 15 and 16. This guide mech-
anism is earvied upon the left-haud side and
at the forward end of the supplemental plate .
It consists of a fixed and movable jaw, mand
1, the jaw u being pivoted upon the fixed jaw
m. The forward end of the fixed jaw is cou-
tinued, and passes into a slot in the movable
jaw,with a pivoting-pin passing through both.
A spring, 70, bolds the movable jaw properly
closed against the fixed, and the edge of the
leather passes between the two, and is carried
along by the transverse feeding mechanism
heretofore described, the edge being held be-
tween the jaws always in the same positiou.
The jaws are inclosed in acase,as represented
in Fig. 13 in section, a space being left by the
case between the two jaws for the passage of
the leather. - '

In order to press the wrinkles out of the
leather aud keep the edge in a proper vertical
position, L provide the jaws with small rollers
7172. The roller 71 is driven by a worm, 73,
on a shaft, 74. This shatt is journaled with-
in the fixed jaw, as shown in Fig. 13. It re-
ceives its motion through pinions from shaft
75, which shaftextends to therear, aud is con-
nected by means of beveled gears to a trans-
verse shaft, 76, which is driven by pivions 77
78, the latter being on the end of the main
driving-shaft. The front end of the shaft T4
carries a beveled gear, 79, which meshes into
a beveled gear, 80, on the counter-shaft 81 in
the wovable jaw. This counter-shatt has its
bearings iv a small block in 1
the jaw aud in a small post, 82, the rear end
of which is formed with a beveled gear, as
shown in the detachéd view, Fig. 13, which
meshes iuto a beveled gear in the side of the
roller 72. The roller 72 is held in the case,
and its smooth periphery bears against the
periphery of the roller 71, pressing lightly
the leather. It will be understood that the
arrow to draw the leather up into the jaws.
By .reference to Fig. 10 it will be observed

-1
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rollers turn inwardly in the direction of the .
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that these guiding-jaws are located on the
left-hand side of the pinchers,and as the move-
ment of the last is from left toright the leather
is drawn up and properly guided before it
reachies the pinchers.

1 bave described the general movewmeuts of
the pinchers and the geuneral construction of
the jaws and shanks. I now proceed to de-
seribe the mechanism for opening and closing
the jaws.of the pinchers for gripping and re-
leasing the edge of the upper.

It will be borne in mind tfrom the descrip-

tion heretofore given of the general movement.

of the pinchers that they pass backward trom
the last, gradually descending. This brings
the pinchers back against the edge of the up-
per, and it is necessary at that point that the
movable jaw should be raised, so that the
gripping-face of the fixed jaw should bear
against the leather. It will be observed that
the jaws are opened back to the rear, as shown
in Figs. 1and 2, sothat when the movable jaw is
raised 1topens the space between the two jaws.
In practice it is necessary that the upper jaw
ghould be raised about three-fourthsof an inch,
and this occurs just before the lower jaw comes
backagainst the upper. The position of these
jaws is shown ‘clearly in Figs. 1 and 2. - As
the edge of the upper is held by the guides
heretofore described inclined forward, it is in
position to enter the opening between the jaws
as they are moved back, so that the jaws can-
not under any circumstances fail to grip the
edge. The movable jaw is raised by meaus of
a cam on the main shaft, through intermediate
links and levers, and isforced down bya spring,
84. The upper end of the shank 48 is connect-
ed to a collar, 85, which sarrounds the shank
46 and slides freely thereon. A forked rod, 86,
is pivoted to a bell-crank lever,87,at its apper
end, its lower or forked end embracing the col-
lar 85, to which it is also pivoted. The bell-
crank lever 87 is pivoted aupon a standard, 88,
in the upper plate, it being the same standard
to which the lever is pivoted which raises and

lowers the pincher mechanism. The lever 87

is preferably forked at its apper end to pass
the upper end of the main shank. The verti-
cal arm of the bell-crank lever 87 is counected
by pusber 89 to the bell-crank lever 90, which
bears on the cam T, a side view of which is
shown in separate figure, (3.) The shape and
position of this cam are such asto throw up the
rear end of the bell-crauk lever aud advance
the pusher to lift the movable jawimmediate-
ly after the nailing mechanisi is operated.
1t begins to open at the rise of the cam at the
point ¢ of cam T. The first movement is suf-
ficient to cause the jaws to release the leather,
and, as before stated, this occurs immediately
after the tacking. The increased rise of the
cam from ¢ to d continues to lift the jaw until
at the point d it is at its greatest height. The
lifting of this jaw takes place during the back-
ward movement of the pinchers, and iinmedi-

“ ately after the fixed jaw reaches the edge of

the leather the rear end of the bell-crank

.the block 100 either to the front or rear,

lever 90 drops from the point d of the cam T,
and the movable jaw is forced down to grip
the upper.. It is forced down by means of the
spring 84, heretofore described. It remains
coustantly in coutact with the leatber until
lifted by the movement of the cam and inter-
mediate mechanism.

Ouly the movements heretofore described
of the pincher mechanismm are necessary on
the sides of the last.
plaiting at the heel and toe, another movement
is required. For this purpose it is necessary
that the shank of the pinchers shall have ro-
tary motion. I impart this motion by means
of a rack, 91, which meshes into a pinion, 92,
on the shank of the fixed jaw, above the upper
end of the shank of the movable jaw. The
rack is carried upon the shank of the jaws,
being held thereto by two bars, 93, which are
set off from the rack and pass just in front of
the shank, one above and the other below the
pinion, whereby the rack is beld in place, and
is carried vertically by the shank in its move-
ment. The rack.is counvected to an arm, 94,
by means of a pin in said arm, which passes
up through a hole in the arm 93 of the rack,
the pin passing freely throagh said hole, and
being long enough to permit the -required
movement of the rack with the shank of the
pinchers. It will be understood that thelateral
movement of the rack will give rotary wmove-
ment to the pinchers and turn them either to
the right or to the left; and, further, that this
movement is tobe applied only when the pinch-
ers are operating at the heel or toe.

- In order to put the rack-moving mechanism
into and out of operation at the proper point,
and make the apparatus in this respect also
automatic, I have provided mechanism as fol-
lows, (shown in Fig. 24:) An arm, 96, is fixed
to the arm 94,and extends laterally therefrom.
It is provided with a slotted head, 97. and in
the slot in this head projects a pin, 93, fixed
in a block, 99, which slides in a dovetailed
groove in a pivoted block, 100.  This block is
pivoted upon an arm, 101, on the plate B'.
The outer side of the block 100 is provided

“with an arm,102, which is connected by means

of a bar, 103, to the bell-crank lever 104. This
bell-crank lever 104 has a_pin, whick works in
a cam-groove in the periphery of the wheel on
the main shaft. 1t will be apparent that when
the lever is rocked it will impart longitadinal
movement to the connecting-bar 103 and t{;ﬁn

e
block acts upon the slotted head 97 of the arm
96 through the pin 98. It will be plain that
its action, bo'h iu direction and in amount up-
on the arm 94, will depend npon the position
of the pin 98. "If the pin 98 be in the center
of the slot in the opposite end of the arm 96, it
will have no effect upon the arm 94; but the
block 100 will simply turn. If, however, the
pin 98 be down into the front end of the slot
and the connecting-bar 103 be pushed to the
front, the pin 98 will act upon the head 97 as
upon a lever, and will push the rack in oue di-

In order to form the-
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rection, and thereby turn the pinchers to the
right, as viewed in Fig. 1; butif the pin 98 be
in the other end a like movement of the cou-
negting-rod 103 will draw the rack in the op-
5 posite direction, and will turn the pinchers to
the left. The object of this twofold motion of
the pinchers is to plait upon one side of the
lieel or toe by folding in oue direction and
upon the other side in the opposite direction.
o It is necessary for the automatic operation of
the machine that the position of the pin 98
should Le determined by the movement of the
jack as it brings the heel or toe to the work.
The platé F, its cam, and the lever 22 have
5 geen]heretofore described, and are shown in
fig. 1.
It remains only to point out the connection
between the lever 22 aud the pin 98,
Referring now to Fig. 1, a lever, 105, is piv-
o oted upon a bracket on the machine, This le-
ver is connected at its lower end by a connect-
ing-bar, 1u6, having a ball-joint counected to
the lower end of the lever 22. The upper end

is connected to a rod, 107, to the block which

5 carries the pin 98, The cam-groove in the platé
T is arranged to give the proper motion and
position to the pin 98, and to cause it to stand
at one end when plaiting upon one side of the
heel or toe, and to shift to the other end of the

30 slotted bead when plaiting upou the other side,

3

80 that the plaits on botb sides are folded in-
ward. The cam-groove is alike on both sides,
and is adapted to move the pin 98 as the jack is
turned to bring the toe or heel to the work, and
s when thecenterof thetoeor heel is at the pinch-
ers, then the pin is on the dead-ceuter, and no
movement is imparted to the rack; but as the
plate F turns the cam moves the lever and
passes the piu to the opposite end of the slot-

4o ted head, thus moving the rack-bar and allow-

48

5

e
wr

C

ing the mechanism to operate for giving the
reciprocating movement to the said bar as
often as required, until the toe or heel is oppo-
site and a comparatively straight surface of the
5 last agzin appreached, when the pin is again
brought by the shape of the cam-groove to the
center and the motion of the rack-bar ceases.
I now proceed to deseribe the tacking mech-
anism,
o The tacks are brought to the driving-point
by means of a polished-steel channel, 108, lead-
ing from thetack-distribating mechaunism, here-
jnafter explained, to a point just in rear of the
pinchers. The forward eud is supported upon
a rod which passes through guide-brackets
and rests upon a spring, whereby the forward
end of the guide-tube 1s drawn up out of the
way of the pinchers when not forced down by
the driver. The extreme end of the channel
o.turns down into a vertical position, and above
the vertical part of the bore is a hole in line
with the bore and the driver. When a tack
drops, therefore, through the chanuel, it passes
down into the vertical part of the tube, which
brings the head of it directly under the raised
end of the driver. The driver (mnarked 109)
slides in a guideway in the rear part of the

w

‘to right.

P

bloek which carries the pinchers. Its upper
end is connected to a lever, 110, Fig. 26, the
forked forward end of this lever holding the
pin in the upper end of the driver. The diiver
is provided with an offset, and is drawn down
by a strong spring, 111, which gives the blow
upon the tack. The lever 110 is sapported in
a post on the plate B’. The rear end of the
Jever 110 is counected by a connecting - rod,
112, to a lever pivoted upon the lower rod,
6, which has’a transverse pin under a cam,
Q, Figs. 8 and 26, This cam is constructed,
as shown, so as to slowly depress a spindle,
release the end of the lever 110, and wheun it

is released the spring connected to the driver

brings the driver instantly down, délivering a
stroke upon the head of the tack. The mech-
anism is so timed that this occurs immedi-
ately after the pinchers have drawn the leather
over the last. The head of the driver is made
sufficiently large, so thatif it meets the leather
it will not injare it. The lower part of the
channel consists simply of two grooved steel
bars placed sufficiently near each other to
leave space for the shank of the tack, which
moves between them with the point down-
ward, the head running upou the upper edges
of the rows. The tack passes down the in-
cline until it reaches the vertical tube, euter-
ing the tube through a slot, iuto which the
channel opens, thus delivering the tack to the
tube in vertical position with- the pin down-
ward. The upper part of the cbannel is in
the form of a trough, with a slot in the bot-
tom continuous with the'slot in the way be-
low, the channel serving to catch the tacks as
they fall from the distributer. Tbe distrib-
uter is a circular plate, 113, mounted upon a
vertical shatt in a bracket, 114. The lower
end  of its shaft is provided with a crown-
wheel, 115, which meshes into a pivion, 116,
upon a shaft carried in a bracket in the upper
plate. Theotherend of this shaft hasan open
pinion, 117, driven by pinions and baud 120
from the pinion on the end of the main shaft.
This gives a slow rotary movement from left
Oa top of the plate, and supported
upon the central spindle which raus down
through the hollow shaft which supports the
plate into a supporting-bracket below, is a
volute composed of flat bars set on edge.
The tacks are put into the interstices of the
volute and rest upon the receiving-plate, and
as the plate turns it carries them gradually
outward until it brings them around to the
point by the side of the extreme outer end ot
the volute, by which they are gnided accarately
one by one iuto the upper end of the slotted
guideway. At the lower end they are deliv-
ered to the vertical tube in position to receive
the blow from the hammer by special mech-
anism shown in Figs. 17, 18,19, and 20. In
order to prevent the tacks from crowding oue
upon the other at the deliveringend, I provide
a cut-off mechanism consisting of pivoted stops
124 125, Fig. 20. These stops extend across
the channel and are pressed constantly inward
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by means of springs. The stop 124 is provided

"at the inner end with a trausverse pin, 126,
which prajects iuto the path of the driver. . A’

like pin, 127, is also set npon the stop 125, and
projects also into the path of the driver. Stop
124 is pivoted in the middle, and is the first to
arrest the flow of tacks. Stop 125 is secured
at its end at a distauce from the first stop saf-
ficieut to give room for a single tack. The
inner ends of the pins 126 and 127 are beveled,
as shown in perspective views, so that as the
driverdescendsitcloses stop 124 and opensstop
125, thas stopping the flow of the tacks, and
permitting a single tack to be fed down. The
tack thus fed in would be prevented from en-
tering the opening in the vertical tube by the
driver itself; but when the driver rises out of
the tube the tack slides down and is received
upon a slotted tripper,128. The arms of this
tripper extend into the tube and support the
tacks within thetubeand inline with thedriver,
asshown in Fig.17. The tripperis beld up by
a spring, 129, the tension of which is sufficient
to.sustain the tack, but which yields readily
to the descent of the driver. Spring-guides
130 guide the ‘tack in its descent directly to
the leather. After the tack is driven the ma-
chine rolls down the leatherin order tosmooth
it. - This is accomplished by means of a roller,
121, (shown clearly in Fig. 29,) on the frout
end of a sliding bar, 122, in the plate b. This
bar runs direcily back to the rear, where it is
connected with a lateral arm of the bell-crank
Jever 123. The vertical arm of the bell-crank
lever is drawn back by a spring, 124, which
tends to keep therollerin aretracted position.
The bell-crank lever 123 has an arm which
carries a transverse pin, extending under the
face of the cam-wheel S, on which is a high
part, 131, arranged to strike the pin and oper-
ate the lever to push forward the roller im-
megiately after the tack is driven. :

The cams and cam-wheels heretofore de-
scribed are all upon the main shaft G, which
is provided with any suitable kind of drive-
wheel.

Having thus deseribed my invention, what
I claim is— '

1. In combination with the jack, the disk F,
having cam-groove and supporting the jack,
the arm D, plate f, and lever 22, said parts
operating together in connection with devices
‘for putting the pincher-rotating devices into
and out of working position, snbstantially as
described.

9. The feeding-spur adapted to take hold of
the last, in combination with mechanism, sab-
stantially as described, for moving said spur
vertically and laterally to feed the last, sub-
stantially as described.

3. The feeding-spur 28, on lever 29, in com-
bination with sliding block 31, rod 33, bell-
crank lever 34, spring 35, and cam P, and with
rod 36, bell-crank lever 37, and described con-
nections of said lever with the grooved cam,
all substantially as described.

4. The combination of the holding-spur 40
and its described operating mechanism with
the feeding-spur and the mechauisms for giv-
ing it vertical and horizontal movement,where-
by thelast is beld whilethe feeding-spur moves
back, all substantially as set forth.

5. In a shoe-lasting machine, the combina-
tion, with a movable rack, a feeding-spur and
a holding-spur for automatically moving the
last step by step and for holding it in posi-
tion, of the pinchers and three separate trains

7¢

‘of mechanism, substantially as described, for

raising and lowering said pinchers, for moving
them laterally,and for opening the jaws,where-
by the upper is stretched upward and carried

8o

“over upon the last, all substantially as de-

scribed., ;

6. The combination of the pivotedshank car-
rying the lower jaw, mechanism for moving it
vertically, a shank carrying the upper jaw and
sliding in the first shauk, a spring for holding
the upper jaw down to grip the leather and
mechanism to raise it to release the leather, a
guide-block, and devices for swinging the pin-
chers laterally, all substautially as deseribed.

7. The comnbination of pinchersprovided with
mechanisms for cansing them to grip theleather
and draw it over the last, and mechanism for
turning the pinchers at the toe and heel of the
shoe, and a rotary jack and suitable connect-
ing mechanism whereby the upper is drawn
over and plaited, substantially as described.

8. Thecombination of pinchersprovided with
mechanismsfor gripping the leather and draw- 100
ing it over the last, mechanism for turning
said pinchers, and connecting devices between
said turning mechanism and the jack, where-
by the turning of the jack to bring the toe or
heel to the gripper causes the turning mech- «cs
anisin to operate, all substantially asdescribed.

9. Thecombination of pinchers provided with
mechauisms for gripping theleather and draw- -
ing iv over the last, mechanism for-tarning
gaid piuchers to right or left, connecting de- 110
vices between said turning mechanisn and
the jack, said counnecting mechanism being
operated by a cam provided with a groove
conuected to the jack, whereby when the toe
or heel is passing the gripper the gripper is 113
made to turn first in one direction and then
in the other, all substantially as described.

10. The combination of the pinchersadapted
to operate on the upper substantially as de-
scribed, a pinion on the shank of the pivoted 120
jaw, a rack-bar connected to a lever and slot-
ted head or loop 97, a pin, 98, in said loop, con-
hected by bars and levers to a grooved disk
connected to the jack, whereby the pin is beld
in central position in the head when the pinchi- 125
ers are operating on the sides of the last, and
is passed toward one end aud then the other
when the pinchers are passing around the toe
or heel, a pivoted block, 100, provided with an
arm, 102, aud mechaulsm for turning the said r3o
block, all as set torth.,

11. The shank 46 of the lower jaw, in com-

[+]}




8 274,207

20

25

3°

bination with the shank carrying the mova-
ble jaw, and with the lever 51 and suspending-
spring 52, substantially as described.

12. The shank 46, carryinglower jaw, shank
48 and movable jaw, both suspended on pivot,
and springon lever5l,in combination with post
8 and lever 87 and the connecting and driving
mechanisms, substantially as described.

13. The post 88, supporting-lever 51, and
the pinchers, in combination with the spring
56 and the operating mechanism, substantially
as described. _ A

14. In combination with the gunide-block 53,
the prongs 59, bar Gl, yoke 63, interposed
spring 67, and devices for imparting positive
movement to the guide-block, substantially as
described. !

15: The pinchersmounted onthe main frame
of the machine, and having jaws constructed
and operated as described, in combination
with the guiding:jaws, also on the main frame,
and with the jack arranged to turn in relation
tothe guiding-jaws and pinchers, substantially
as described. .

16. The guiding-jaws having rollers in said
jaws, in combination with mechanism, sub-
stantially as described, connecting said rollers
to the- driving-power, and with the pinchers,
whereby the edge of the upper is guided in
proper position in relation to said pinchers
and moved with the jack, substantially as de-
scribed. i

17. The combination of the fixed and mova-

ble jaws M N and spring 70, the rollers 71
and 72, the shafts, and the intermediate gear-

‘ing, all substantially as described.

18. The combination of the shank 48 and
upper jaw, sliding on shauk 46, withlower jaw,
collar ‘85, spring 84, rod 86, bell crank lever
87, and counnections with the driving mech-
anism, substantially as described.

19. The pinchers adapted to grip and draw
the upper over the last and to tnrn for plait-
ing the upper, and mechanisms for imparting
the necessary motionstosaid pinchers, in com-
bination with tacking devices located by the
side of the said pinchers, all substantially as
described. -

20. Incombination with the channeland tho
tack-driver, the stops 124 125, placed one
above the other,and provided with projections
whereby they are operated by the descent of
the driver, substantially as described.

91. In combination with the chanuel, stops,
and driver, the slotted spring-tripper 128, sub-
stantially as described.

22, Thecombination of the tripper, the tube,
driver, and spring-guides 130, sabstantially as
described. ; gt

23. The combination of feeding and bolding
spurs, the pinchers and guiding mechaniswm,
and the rollers 121, substantially as described.

JAN EARNST MATZELIGER.

Witnesses:

© JaMEs W. CARVER,

¢. B. TUTTLE.

35

40

45

go

rn
W

€o




(No Model.) 7 Sheets—Sheet 1.

J. E. MATZELIGER.
LASTING MACHINE.

No. 274,207. Patented Mar, 20, 1883.

]
O S
.

\‘g‘

—
(Ll )
‘——"‘—_' = = = —

|

i - Lrepe s (s
Haw Enagetign

bef Etteertpear

M. PEVERS, Phwlo-Lithagraoher. Washingion. 0 C

e




(No Model.) , 7 Sheets—Sheet 2.
J. BE. MATZELIGER.

LASTING MACHINE.
No. 274,207. Patented Mar. 20, 1883,

5

W Of-

©]

Fg &

iy

< ;‘ feul
il Y = (g
Y Ang
Lanangy
M &

L%

g [a
R e
<y

N. PETERS. Photolithographer. Washinglon, B. C.




(No Model,)

7 Sheets—=Sheet 3.

J. E. MATZELIGER.
LASTING MACHINE.

No. 274,207.

Patented Mar. 20, 1883.
™

poe = = = =
= 2 o :
= 1
= = [l
i e
69— - 74 g
LU = S
= (S = W
= <7 = }5‘
205 ) == f°
(| 6+
B

g 8
Sutiim O ~
5

s S
£ 59 ==

LIl

AFT

DI

AT

==

R

60 971

M o)
S

H-i1 | ox

705

=10

k o8 ~r02
[ ~~700
99




(No Model.)

No. 274,207,

‘ 7 Sheets—Sheet 4.
J. E. MATZELIGER.

LASTING MACHINE.
Patente_d Mar. 20, 1883.

FEQZO.

8

b i i

82 B’
el Ii
ol vl |
o) =713k F l
.-:::—- == D & -
‘l @ e 5
=N el
N N X
= ;?E <

W S & Mg
W

N. PETZRE, Photo-Lithogracher. Washinglon. 0. C.




(No Model.) : 7 Sheets—Sheet &.

J. E. MATZELIGER.
LASTING MACHINE.

No. 274,207, Patented Mar. 20, 1883.

FEG. 75,

L R ___-_g..-..).._..
O

=
'
i
{
i
'
1
i
'
|
i
i
)
'
|

)

T
& apatinre bo v
4 h




(No Model.)

No. 274,207,

‘ , 7 Sheets—Sheet .6.
J. E. MATZELIGER.

-LASTING MACHINE.
Patented Mar. 20, 1883.

N. PETERS. Photo-Lithograsher, Washingtod. 0. C.




(No Model.) . 7 Sheets—Sheet 7.
J. E. MATZELIGER.

LASTING MACHINE.

No. 274,207. Patented Mar. 20, 1883.

L e

o F
!
¢ '
SN E Y
I A

W |~

&o

. PETERS, Prote-Lthogropher, Washington, 0. C




