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UNITED STATES

PATENT OFFICE

AUGUSTUS C. CAREY, OF MALDEN, ASSIGNOR OF TWO-THIRDS HIS RIGHT TO
GEORGE F. BREED AND DEAN PEABODY, OF LYNN, MASSACHUSETTS.

IMPROVEMENT IN MACHINERY FOR LASTING BOOTS AND SHOES.

Speclﬁcatlon forming part of Letters Patent No. 146 ,64.3, dated Docember 30,1873 ; applicaticn filed
December 17, 1873. .

To all whom it may concern:

Be it known that I, AvcUsTUS C. CAREY,
of Malden, Middlesex county, Massachusetts,
have invented certain new and useful Improve-
ments in Machinery for Lasting Boots and
Shoes, of which the following is a specifica-
tion:

“This invention relates principally to a new

- mode of lasting boots and shoes, 1. e., fastening

togethel the insole and upper on the last by
maehmery The main feature that character-
izes my invention is effecting the union of
these parts by machine-sewing, the stitch be-
mg made through the upper and the insole,
and the line of the stitches following the con-
tour of the sole or the bottom of the Tast upon
which the sole and upper are lasted.

I am aware of no instance before my inven-
tion in which the lasting operation has been

effected by machine-sewing, the upper and in-

sole hitherto, after having been mounted on

" the last, being held together by tacks, and

then sewed or basted by hand with a zigzag

stitch running crosswise over the sole, or be-.

ing pegged or nailed together.
In carrying out my invention, I employ a

~hollow last, having on its sole a continuous

thread ‘or needle slot or passage, extending
around the sole or tread in a course which is

‘to be the line of stitching, and communicating

with the interior of the last In connection
with this hollow last, I employ a sewing mech-
anism, one part of which is exterior to and has
no_direct connection with the last, while the
other part is contained within and carried by
the last, the two parts being brought into com-
munication and acting together, through the
thread or needle slot in the last, to stitch to-
gether the upper and the insole When the ma-
chlne is in operation.

The parts just specified are the main ele-

ments which enable me to perform the opera-

tion of lasting by machine sewing or basting.
‘Without attemptmg any preliminay statement
of the details of their arrangement and con-
struction, and of the other devices which I
prefer to employ in connection with them in

an organized machine, I shall proceed atonce
1o a description of the machine illustrated in

the accompanying drawings, in which I have

indicated one way in which my invention ecan
be carried into practical effect.

Figure 1 is a perspective. view.of the ma-
chine. TFig.2isa vertical central section of the
same. I‘1g 3 is a view of the edge.and top
gages and crimper or folder, detached Tig.
4 is a longitudinal vertical seetlon of the last.
Tig. 5 is a top view of the same, the sole or
tread being the uppermost portion. = The last-
holder, or form that incloses the body of the
last, is indicated in dotted lines.. Fig. 6 is-a

‘ plan of the under side of the removable sole or

tread of the last. Fig. 7 is a view of the two
parts of the stitch-forming mechanism.

I shall first describe thelast and manner of
mounting the upper and insole on the same,

| thesewing mechanism, and the manner in whieh

itis arranged and operated in connection with.
the last, to sew through and through the insole
and upper and I shall after Ward deséribe the
devices w]uch I now prefer to employ to. co-
operate with the parts above named in-order
to facilitate the operation of the machine. - - .
The last A is of any ordinary or suitable
external configuration. It is made hollow to
such an extent as to permit of the free move-
ment of the last with respect to the needle,
without interfering with the proper delivery

cof the thread, or with the operatlou of the two
-parts of the sewing mechanism. The last is
- to be held on a suppmt which will allow it to

be freely moved fmlono under the needle, in
order that the stltches may be made to follow
the proper line or course. A mechanism for
so supporting the last will be hereinafter de-
seribed. Through the tread of the last is
formed a continuous slot or channel, a, com-

municating with the interior of the last and

following the contour of the sole, as seen in
Figs. 4 and 5. Above the last s supported,

in suitable bearings, the barbed needle. «,

to which a reciprocating movement is un-
parted by suitable mechanism, hereinafter de-
scribed. The last and needle are so placed,

with relation to each other; that the needle,
in descending, will enter andpass down through
the channel or passage a far enough to engage
the thread carried by the other part of the
gtiteh - forming mechanism, which latter, as

‘hereinbefore stated, is carried by or contained
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within the last. The stitch-forming mechan-
ism,inthepresent instance,is designed to make
the chain orloop stitch with a single thread ;
and for this purpose the other part that co-op-
erates with the needle consists of what may
be called the ¢“thread-carrier” b, which hangs
from the under side of the sole ¢ of the last, as
indicated in Fig. 4, it being provided with a
-flanged head, 0}, fitting accurately, but so as to
move with ease, in a flanged groove, ¢/, formed
on the under side of the sole of the last, and
extending around the same in a line parallel
with the needle slot or passage ¢. The thread-
carrier is formed with an eye, 02, for the thread,
and an inclined or beveled face, b3, upon which
the needle strikes in its descent, the impact of
the needle against this beveled face causing
the thread-carrier to be moved in its guide-
groove ¢ in the direction indicated by the ar-
row in Fig. 7. :

By this arrangement of the thread-carrier,
not only can the thread be laid in the path
of the needle, so as to be taken up by the
needle-barb when the latter ascends, but the
last can be moved progressively or fed along
under the needle without carrying the thread-
cﬁnrrier out of position with respect to the nee-
dle.

Thread may be supplied to the thread-car-
rier through the hollow last from any conven-
ient source located either within or outside of
the last. In the present instance the supply
is derived from a spool, d, mounted on a spin-
dle or post inside the last, as shown in Fig. 4—
an arrangement which I prefer, as being con-
venient, and as rendering the mechanism more
compact. The delivery of the thread from the
spool, if desired, can be regulated by a suita-
ble tension or friction brake applied to the
spool in any of the ways usually employed in
sewing-machines for a like purpose.

To facilitate access to the interior of the last,
I make the sole ¢ removable. It is for this
purpose supported on posts ¢ ¢/, as seen in
Fig. 4, from which it can be lifted whenever
desired.’ T '

I shall now proceed to describe the general
operation of the last and sewing mechanism
in lasting a boot or shoe.

Theupper (indicated at fin Fig.4)is stretched
on the last, and held thereon by suitable means,
with its edges projecting above the tread or
sole ¢. The insole is then laid upon the sole
or tread ¢, and the edges of the upper folded
down onto the insole, either during the prog-
ress of the sewing, or before said operation.
Preliminary to putting on the insole, the thread
from spool & is passed up through eye b2 of
the thread-carrier, and the end of the thread
is drawn up through slot @, and held outside
‘the last. The last is then placed on the ma-
chine below the needle, and so that the por-
tion of the passage ¢ under the needle will be
in the plane of movement of the same. The
last is so placed as to bring the incline ° of
the thread-carrier directly under the needle.
The needle is then put in motion. TIn its de-

scent, after penetrating the upper and insole,
it will strike the bevel »°, and will move the
carrier back in the direction indicated in Fig.
7. As the outer end of the thread is confined,
this movement of the carrier will have the ef-
fect of laying the thread along in the line of
the slot «. The needle, however, will not gen-
erally take up a loop on its first stroke. When
it rises so ag to clear the work, the last is moved
forward a distance equal to that which the car-
rier was moved backward by the needle. This
will have the effect of bringing the bevel 1? di-
rectly under the needle, so that the latter,
when it again descends, will again strike the
bevel and force the carrier backward. By
this time the thread will have been stretched
quite acrossthe path of the needle, so that when
thelatter ascendsits barb will catch the thread
and draw up aloop through the work. Thelast
is again moved forward a distance equal to the
backwardmovementof the carrier, and the nee-
dle, in descending, again operates the carrier,
andin ascending takesup aloop, which is drawn
through the first loop, thus making the chain
or loop stitech. In this manner the sewing pro-
gresses, the intermittent feed movement of the
last, which has the effect of bringing back the
thread-carrier to its proper position under the
needle, being in a direction opposite to that in
which the carrier is moved by the needle, and
independently of the last.

The stitching or lasting is done through and
through the insole and overlapping edge of the
upper, and the line of stitching follows the

‘course of the channel or passage. «, the last

being properly guided and directed for the
purpose. The barb of the needle is turned to
the front, and the needle is placed not verti-
cally, but at an inclination, with relation to the
last, as shown in Figs. 1 and 2, so that, in its
descent, it may move obliquely toward the cen-
ter or the opposite side of the last, for the pur-
pose of enabling its barb, with more certainty,
to engage the thread stretched across its path
by the movement of the carrier, which takes
place when the needle descends.

I would here say that the movement of the
last under the needle may be effected by hand,
or automatically by mechanism similar, for in-
stance, to that employed in pegging-machines
to move, guide, and direct the last. I would
also say that the thread-carrier may be oper-
ated by other means to move at the proper
time and to the proper extent relatively to the
movement of the last.

In the drawing I have represented an ar-
rangement in which the last is designed to be

‘moved and directed by hand. I have also

there represented means which may advan-
tageously be employed ‘for the purpose of
stretching or holding the upper on the last,
and operating in. connection with the work-
supporting devices and gages.

The means for holding the upper closely on
the last consists of a matrix or form, B, whose

interior has the configuration of the exterior -

of the sides of the last, and this matrix is di-

. ¢
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videdlongitudinallyinto two halves, hinged to-
gether at g, Figs. land 4, and held together at
k- by a screw passing through ears on the con-
tignous edges of the two parts, or by other
suitable means. After the upper is drawn on
thelast, the latter is placed between the opened
halves of the matrix, which are then closed
and drawn togethér, so as to clasp and press
the upper firmly in place.

In the machine represented in the drawings,
the form B remains on the last during the last-
ing operation.

Inordertoobtain thenecessary freedom of mo-
tion for thelast, Imountiton twoposts, i¢,which

support the last at the toe and heel, and are ca-

pable of vertical play in sockets i’ ¢/, being up-
held by springs, as shown. These posts and
their sockets are supported at the ends of a
plate, j, provided at its center with a vertical
sleeve, j/, that fits and is capable of rotating
on an upright post, %, fixed on the extremity
of a horizontal arm, ¥/, turning on a vertical
axis or pin, I, attached to the horizontal plate
. -The latter slides in dovetailed waysin the
base-plate or table n, which is supported on a
suitable pedestal, n’.  The sliding plate is pretf-
“ erably connected with a weight, o, or a spring,
or equivalent means, whereby said plate, to-
gether with the mechanism that it carries, will
have a tendency to move up toward the part
of the machine where the needle and station-
ary gages are located. ‘The outer end of the
‘arm &' is upheld by a curved supporting-bar,
P, on which it rests and over which it can move.
The mechanism thus described will allow
the last all freedom of movement necessary to
enable the workman to guide it or to cause it
to follow the proper pattern. The last nor-
mally presses up toward the bar C, (shown
separately in Fig. 3,) which is supported in the
uprights or standards . Its outer face, or
face adjoining the last, constitutes the edge
gage, against which the last or the pattern
thereon is pressed during the movement of
said last along under the needle.
The pattern, in this instance, is fornished by
a flange, », on the form or matrix B, said flange
having an outline corresponding to the config-
uration or line of the needle slot or passage a
in the'last. - It also is shaped so-as to follow
the undualations of the tread of the last. The
edge of the flange r rests against the outer
face of the edge gage ¢, and the upper face of
the flange lies under the horizontal lip or
flange D, carried by, and projecting out-
wardly beyond, the piece C, as shown in Fig.3.
This flange D constitutes what may be called
the “top  gage” By Lkeeping the pattern-
flange r up against these two gages, the proper
position of the work, with respect to the needle,
can be maintained atall times during the move-
ment of the last, in the operation of sewing.
The top gage D may be made vertically ad-
Jjustable, as shown in Fig. 3, it being held to
the edge gage by set-screws passing through
slots, as seen in the figure referred to. The

barbed needle is carried by a needle-stock, T,

held in a socket.or sleeve formed in a slide, G,
as shown in Tig. 2. The slide moves in dove--
tailed grooves formed. in: guide-frame H, fixed
on an arbor, I, by which it is held to the stand-
ards E. The slide is actuated from driving-
shaft J by a connecting-rod, K, jointed at one
end to the slide, and encircling at the other
end an eccentric on the driving-shaft, as shown
in Fig. 2. The needle-stock is held in the
slide by a set-screw, s, and can be adjusted to
cause the barbed needle to make a larger or
smaller loop, as desired, this being effected by
loosening the set-screw and moving the stock
up or down, according to the kind of loop re-
quired. By setting the stock down nearer to
the last, a smaller loop will be made, and by
setting the stock up, so as to increase the dis-
tance from the last of the point to which the
needle recedes. during its reciprocations, a
large loop will be formed. It may be re-
quired at different times, owing to the vary-
ing charaeter of the work, or to the different
sizes and shapes of the lasts used, to vary the
angle of inclination or obliquity of the needle
with respect to the last. * To this end, the ar-
bor 1 of guide-frame H is. arranged so that it
can turn in its bearings in standards E, it be- -
ing held in the desired position by tightening-
nuts ¢, one of which is shown in Tig. 1. .If -
found necessary, the .connecting-rod K can be
made in two parts, united in an adjustable
manner, so that the working length of the rod
can be varied to conform to the adjustment of
the guide-frame H. '

As I have before stated, the folding over or.
lapping of the edges of the upper upon the in-
sole can be effected in any suitable way, and
by various means, and either before, or during
the progress of, the sewing or basting opera-
tion. In the machine shown in the drawings
I have represented a. device for the purpose
which acts during the progress of the sewing
operation. This device consists of .a recipro-
cating crimper or folder, L, (represented par-. .
tially in Fig.3 on an enlarged scale,) which is
arranged tomove in a dovetailed groove, v, on
the top gage D. This erimper is so located
that its front end, which is directly under:the
needle, will, when moving forward, fold over
the upper on the insole, and hold it there un-
til the needle enters the work. The frontend
of the crimper is slotted for the passage of the
needle, as shown. - The movement of the
crimper is derived from:a vibrating arm, M,
to which it is jointed. ‘This arm is-hung on a
horizontal pin or axis, w, and is vibrated by a-
eam, #, on the driving-shaft, which cam . is
straddled by the forked lower end of the arm.
The cam is so shaped and located, with re-
spect to the eccentric that drives the needle,
that the erimper will move forward in advance
of theneedle, and lap the edgeof the upper onto
the insole before the needle reaches the work,
It continues in this position ‘until the needle
enters the work, and. then withdraws, and,
after the needle leaves the work and the last
is moved along, it again advances to push g
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fresh portion of the edge of the upper down
onto the insole.

The mechanism herein described is adapted
to last boots and shoes, and it is to this opera-
tion that my invention. is mainly directed. It
will be manifest, however, that, with a few
changes, it may be used for sewing outsoles to
uppers.  In this case, the erimper or folder
would not be needed, and it would, of course,
be requisite to provide a waxed thread. The
principle of operation of the machine would,
however, remain unchanged.

I do not confine myself to the specific mech-
anisin herein described, and shown in illustra-
tion of my invention, as the coustruction and
arrangement -of the: same may be varied to
some extent without departure from the prin-
ciple of my invention.

What I claim, and. desire. to secure by Let-
ters Patent, is— ,

1. ‘An organized machine for lasting boots
and shoes, or uniting. the upper and soles, by
sewing, comprising the combination of a hol-
low last or work-support, provided in or around
its tread or sole with a continuons needle pas-
sage or channel, and movable under the needle
for the purpose of feeding the work along duar-
ing ‘the operation of sewing, ‘and a sewing
mechanism, consisting of a reciprocating nee-

dle exterior to the last and a thread-carrier or

its equivalent within thelast, for presenting
the thread to the needle, said parts of the sew-
ing mechanism being adapted to operate to-
gether, through the needle slot: or: passage
around the sole or tread of the last, to sew
through the insole and upper, or the insole,
upper, and outsole, as the last is fed along
under the needle, substantially as set forth.

2. The movable hollow last, provided in or
around its tread or sole with a needle passage
or channel, and carrying within it a thread-
carrier, held and adapted to move in a groove
on the under side of the sole parallel with the
needle-passage, in combination with a recipro-
cating barbed needle, entering the needle-chan-
nel in the last, and operating, in connection
with the said thread-carrier, as herein shown
and set forth.

3. In a machine substantially such as de-
scribed, a hollow last, containing within it the
thread-carrier or equivalent device, to operate,

in connection with the needle, to form the
stiteh, and the spool or bobbin from which the
supply of thread to form the stitch is drawn,
substantially as shown and: set forth.

4. The hollow last, provided with a remova-
ble tread or sole proportioned in size and shape
to the opening in the bottom of the last, so
that, when in place, it will leave between its
outer edge and the surrounding edges of the
body of the last a continuous channel or pas-
sage, through which the needle may penetrate
to: the interior of the last, substantially as
shown and set forth. )

5. In combination with the last, the mech-
anism, eonstructed and arranged as herein
shown and described, for supporting said last,
and allowing the necessary freedom of move-
ment to permit it to be fed along, and to pre-
sent properly the successive portions of the
work to the needle during sewing operation.

6. The combination, with the hollow last and
the sewing mechanism, operating together as
described, of the last-supporting mechanism
and the top and edge gages and pattern, where-
by the last may be accurately guided and main-
tained in proper -position as it is fed along,
substantially as shown and set forth.

7. The combination, in a machine substan--

tially such as described, with the hollow chan-
neled last or work-support, of the reciprocat-
ing ‘needle; needle-slide, and slide-supporting
frame, adjustable to vary the angle of obliquity
or inclination of the needle with respect to the
last, substantially as shown and set forth.

8. The reciprocating crimper, supported by
and moving on the top gage, in combination
with the last and sewing mechanism, substan-
tially as shown and set forth:

9. The last-holder or matrix, divided longi-
tudinally into two parts, hinged together as
described, and provided with a pattern-flange,
adapted to operate, in connection with the top
and edge gages on the machine, substantially
as shown and described.

In testimony whereof I have hereunto signed
my name this 10th day of December, A. D.
1873. o '

AUGUSTUS C. CAREY.

Witnesses:
EwrLL DICEK,
M. BAILEY.




