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UNITED STATES

PATENT OFFICE.

GEORGE W. COPELAND, OF MALDEN, AND ERASTUS WOODWARD AND
MATTHIAS BROCK, OF BOSTON, MASSACHUSETTS, ASSIGNORS TO SAID

COPELAND.

IMPROVEMENT IN LASTING-MACHINES'FOYR Bode AND SHOES.

Speclﬁcatmn forming part of Let.ters Patent No. 191,937, dated June 12, 1877; apphcahon filed
May 26, 1877.

To all whom it may concern:

Beitknown that we, GEORGEW. COPELAND,
of Malden, in the (,ounty of Middlesex, BRAS-
TUS WOODWARD, of Boston, in the county of

Suffolk, and MATTHIAS BROOCK, of said Bos-

ton, all in the Commonwéalth of Massachu-
getts, have invented certain new and useful
Improvements in Machines for Lasting Boots
and Shoes; said improvements being develop-
ments and improvements of various devices
embodied in patents heretofore granted to
George W. Copeland.

In the drawings, Figure 1 represents a plcm
of our improved machine; Fig. 3, a vertical
section of the same; Fig. 4, a horizontal sec-
tion upon line y v, Fig. 1; Fig. 2, an enlarged
plan of toe and heel lasting devices; Fig. 5,a
section of Fig. 4 on line x &, showing the toe-
support and streiching and smoothing pad;
Fig. 6, a vertical section of Fig. 1 on line 2 z;
Figs. 8 and 9, our improved lasting-girth;
Fig. 7, a section showing the operation of the

-same; Figs. 10 and 11, details of toe stretch-
ing and smoothing pad; Fig. 13, finger-plates;
Fig. 1, oscillating bar for thé same; Fig. 14,
the wrinkle-sweeping fingers.

The object of our inventions is to produce
an automatic boot and shoe lasting machine;
and they consist of, first, an improved girth
for lasting the vamp, consisbing of two series
of unyielding straps, connected or disconnect-
ed, rigidly secured at one end to the adjusta-
ble fingers of the vamp-lasting apparatus, and
at the other-end secared to a set of springsor
weights at the opposite sides of the same, per-
forming essentially the same funetions as
would be performed by a person’s interlaced
fingers if endeavoring to form the vamp to
the upper part and around edges of last over
the inner sole; second, an improved heel-last-
ing device, consisting of substantially an elas-
tic heel-pad embracing and forming the quar-
ters, and a pair of oscillating finger-plates for
turning and smoothing the upper over the
edges of the last, as will be hereinafter more
fully described; third, improved automati-
cally - adjusting friction toe streteching and

. smoothing pad, embodying a spring-pad ca-

pable of vertical and yielding motion against

the toe operating usually after the girth has
performed its functions, the pad reaching
nearly to the girth ; fourth, improved toe-last-
ing mechanism, being a cowbination of wrin-
kle-sweeping fingers with each of a pair of os-
cillating, turning, and smoothing finger- -plates,
as will be more fully described; fifth, an im-
proved method of adjusting heel zmd toe
clamping and lasting mechanism, whereby
they assume automatically the most advan-
tageous positions with reference to the girth
for the various sizes, as will be hereinafter
shown and described ; sixth, an improved ad-
Jjustment for regulating the vertical rise of the
girth-fingers, consisting of the adjustable camn
on the secondary lever of the train actuating

‘the finger-carrying cross-head ; seventh, im-

proved automatic heel and toe bupports, con-

sisting of a post resting upon a caw, the cam
being preferably actuated by the upward rise
of the cross-head ; eighth, certain means where-
by the last is adjusted npon the heel-support

‘with reference to the toe-lasting mechanism.

The frame, cross-head, and adjustable. last-
ing-fingers having been fully described in the
preceding patents no mention of them is nee-
essary.

The improved adjustment for reguldtmg the
vertical rise of the girth-carrying cross-head
O is clearly shown by Fig. 3, and it consists

‘of the cam @, operated by the adjusting-screw

b moving upon the curved part of the second-
ary leverof the series, and the roll ¢ attached to
the third lever of the series, theface of the roll ¢
impinging upon the face of the cam «, the ver-

. tical face of the cam @ giving the desired

height to the eross-head C, and the horizon-
tal face the rest necessary for the girth-carry-
ing fingers to move over the last and inner
sole. The rise of the eross-head O being in-
creased, if’ wished, by moving the cam « upon
the curved line toward the center of the ma-
chine,

To the vertical adjustable girth-carrying
fingers upon the cross-head O© is rigidly at-
tached one end of our improved lasting-girth,
D, comprised of inelastic material, (shown by
Flgs 7, 8, and 9,) the other end of the girth
being attached to the springs d,. of proper
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strength, made fast to the stands d/, Figs. 1
and 7, It will be clearly seen that when the
cross-head is raised (with a last and upper
properly secured by the heel and toe clamps)
oue portion of the girth must be drawn past
the other, producing upon the upper a draw-
ing pressare, commencing at the center or
median line of the shoe, and continuing there-
from up and around the edge and over the
inner sole with a constantly-increasing in-
tensity, thus removing all wrinkles, and caus-
ing the upper to closely conform to the shape
of the last at that part subject to the action of
the girth.

Upon the projecting tables B B of the body
of the machine move the heel and toe clamp-
ing and lasting mechanisms. In'practice it
has been found desirable that the rear straps
of the girth should embrace the last at the
narrowest part of the shank, a distance of
about two-fifths of its length from the heel,
and in order to cause the heel and toe clamp-
ing and lasting mechanisms to move to and
from each other in this ratio we have adopted
the plan of so gearing the two parts together
that the toe clamping and lasting apparatus
will move about three-fifths while the heel
mechanism moves about two-fifths of any de-
sired length, the same girth thus answering
for several sizes. It will be seen that the op-
eration of clamping the last automatically ad-
justs it in position, whatever its length.

The device chosen is plainly shown by Figs.
1, 3, and 4, and consists of right and left
screws e ¢, connected by the shaft f with
gears of such size that the toe mechanism will
move about three .in the same time that the
heel mechanism moves about two; or the
same result can be accomplished by various
means, as by using simply a right and left
screw of proper piteh.

Our improved automatic heel and toe sup-
ports are shown in Figs. 3, 4, and 5, and they
consist of a post, g, with the toe-rest or heel-
spindle ¢* ¢* securéd by a set-screw, so that,
if wished, the height can be adjusted for ex-
treme variations. The post g rests upon the
wedge or cam h, actuated by the cam Al. At
tached to the cross-head C, between the wedge
or cam k and the arm &Y, there is interposed
the spring 4?2, for the purpose of allowing the
cross-head C to continue its upward motion
after the wedge or ecam % has caused post g
and its attachment ¢* ¢? to take a solid and im-
movable bearing upon the last.

To cause the wedge or‘cam to return to its
normal position at the dropping of the cross-
head C, a small spiral spring, 73 is used. It
is obvious that, upon the moving upward of
the cross-head C, the last held before by the
heel and toe clamping mechanism is firmly se-
cured from dropping before the girth-carrying
fingers commence to move over the edge of
this last to form the upper down upon theinner
" 8ole.

Attached to the carriage A, carrying the
toe lasting and clamping mechanism, and

plates.
“equally to either toe or heel, is to allow the
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close to the toe-sipport, operates the improved
automatically - adjusting friction toe stretch-
ing and smoothing pad ¢, Figs. 2,3, 4, 10, and
11, consisting of a spring formed from a
T-shaped piece of proper elasticity, the eross
of the T being formed to embracethe smallest
toe of the series to be operated upon, and of
such length as to extend about to the front
girth-strap, the curved part of the T being
covered with any suitable material to produce
friction upon the upper. The time of opera- .
tion of the pad i is after that of the girth D,
the pad then moving up any desired distance,
drawing and smoothing the upper around the
edges of the last, the post of the T allowing
sufticient yield to prevent abrasion of the ma-
terial operated upon. The desired movement
is communicated to the pad ¢, in the present
instance, by means. of the treadle j, connected
to the arm j!, moving the combined lever and
slide j?, which moves the rack 4% which is con-
nected to and moves with the adjustable toe
mechanism. The rack j° causes the gear 4 to
revolve the proper distance, which in turn
gives motion to the crank ¢ connected to the
part ¢!, carrying the friction toe stretching
and smoothing pad 7.

Next attached to the carriage A of the toe-
lasting mechanism is the adjustable and
automatic toe-clamp %, Figs. 1, 2, and 3. This
adjustment is for the purpose of permitting
shoes having different pitch at the tread of
the toe to be clamped so that the finger-plates
may be made to conform to the same. The
adjustment of the clamp is accomplished by
increasing or diminishing the length of the
extensible connection by the right and left nut
k*. 'The connection %* is moved at the proper
time by the slide %%, driven by the cam-path
E? of the cam E, that actuates the tinger-
The object of this clamp %, applicable

wrinkle-sweeping fingers to commence at the
center of the toe or heel to perform their
functions without obstruction.

The toe-lasting mechanism attached to the
carriage A, (shown by Figs. 1, 2, 3, 6, 13, and
14,) consist of, first, a pair ot oscillating plates,
11, Fig. 12, with round shanks, carrying at
their outer extremities the adjustable finger-
plates ! I, Fig. 13. These finger-plates I I!
are adjustable upon the arc 1% having for a
center the point of revolution of the wrinkle-
sweeping fingers o o, Fig. 14, and fastened in
position by the set-screws m’ m/, These oscil-
lating plates are carried in the barrels n, at-
tached to the small earriages n! »!, moved by
the levers n? #? that in turn receive meotion
from the cam-paths F! and lever C%, the paths
of the.cam E, that engage with the rolls at
the further end of the levers #?, being of any
convenient shape to give the proper motion to
the finger-plates I! I, to enable them to accom-
plish their purpose of smoothing the upper
and causing the wrinkles to assume certain
desired positions found advantageous before
nailing. The downward pressure required is -



191,937 o 3

produced by the small roll at the back ends
of the barrels » » running (during the forward
motion of the finger-plates) up the inclines #?3
n®, and adjusted to the proper intensity by the
thumb-screws #* n%, placed. under the carrier
of the inclines #® #%. ‘The object of construct-
ing the finger-plates so as to allow them to
oscillate is to cause them auntomatically to
conform to the contour of the tread of the in
ner sole when it is pressed to close the last.

The wrinkle-sweeping fingers o o, Figs. 1,
2, 3, and 14, are pivoted to the finger-plates I!
! by, and move around, the screw-pins o! ol,
motion being communicated to them by con-
nection with the carriage A by the links o2 02,
swung on the screw-pins o® 0% the object of
these fingers 0 ¢ being to foree the wrinkles or
projections left by the clamping device & back
from the end of the shoe operated upon.
These wrinkle-sweeping fingers, it is evident,
can be used at the heel as well as at the toe,
if found desirable,

The heel-lasting apparatus is_substantially
the same as that for the toe, The toe-stretch-
ing and smoothing pad ¢ being replaced by the
stationary elastic heel-pad p, Figs. 1, 3, and 6,
re-enforced at the extreme points by thespring-

rods p' p', that cause the spring-pad p to firmly

ewmbrace the quarters during the dperation of
the finger-plates while turning and pressing
the upper over the inuer sole, the function of
the elastic heel-pad p being to prevent the
quarters buckling away from the last by stress
applied above. The finger-plates of the heel-
lasting mechanism, in the present instance,
- are adjustable to various sizes and shapes of
shoes by the thumb-screws p? p2
© In practice, it has been found necessary to
adjust that part of the toe of the last operated
upon by the toe lasting and clamping mech-
anism to a line horizontal to the vertical axis
of the machine, and to secure this result it is
necessary that the socket for the lieel-sup-
porting spindle g% should be fitted square with
the horizontal line across the toe of the last,
before allnded to.. To bring the last into line
with the Leel and toe mechanisms, and also be
sure of firm support beneath, the hole is pref-
erably made a tapered square, two sides of
the square being in the line desired, and the
heel-supporting spindle g? being made to con-
form thereto. If thehole be round and taper-
ing, the last, properly bored, will come into
position for the horizontal line acruss the toe,
before mentioned.

The operation of our improved lasting-ma-
chine, with the various parts properly assem-
bled and adjusted, is as follows: The last,
prepared ‘as hereinbefore set forth, with the
upper secured in the usual manner, is dropped
upon the heel-supporting spindle g2 The car-

riages carrying the heel.and toe clamping and
lasting mechanisms are then moved so as to
clamp the last firmly at the: ends and on the
sole, and, of course, from the preceding de-
seription of the various parts of the machine,

it must come automatically in the lines de:
sired with the heel and toe mechanisms.
Next the girth-carrying cross-head is moved
upward, causing, af the first part of its ascent,
the heel and toe supports ¢' ¢ to move up and
firmly secure the last from dropping by stress
applied above. The cross-head, still continu-
ing its motion, draws the girth from the cen-
ter or median line up, around, and, finally,
over the inner sole. Then the fingers move
down and press the upper firm and eclose to

the inner sole. Partial motion is then given

to the toe-lasting mechanism, the result being
to remove the automatic toe-clamp and cause
the finger-plates to move nearly to the upper.
The improved toe-stretching and smoothing
pad is then raised the proper distance neces-
sary to enable it to streteh and smooth that
part of the toe unacted upon by the girth,
Motion is again applied to the toe-lasting -
mechanism, and the finger-plates move for-
ward and over the edges of the last, their
motion causing, as hereinbefore desecribed, the
wrinkle-sweeping: fingers to move from the
center of the toe outward, carrying before
them any surperfluous material, and by the
timne the finger-plates have arrived at the end
of their forward motion the wrinkles have
assumed the only positions that the form of
the fingers will allow, and the upper at the
toe has been pressed firmly to the last and

‘inner sole.

- The same description, taken in connection
with the body of this specification, will an-
swer for the heel-lasting mechanism. After
the upper is formed as required, it is secured
to the inner sole by any suitable means, and
the machine returned to its normal position
of rest. ‘

After all the shoes required of one shape
and style are finished, if the spring of the
tread of the last at the toe, for the next lot,
should increase, shortening the connection &t
of the toe-clamp %k, and dropping the thainb-
serews n® n? the proper distances will give the
required adjustment, so that the finger plates .
will niove over the upper without disturbing
the inner sole or causing injury to the mate-
rial operated upon.

To assist in securing this result it has been
found convenient to bevel sufficiently the
edgesof all parts that move over the inner sole.

The advantages of our improved machine,
and the various automatic motions herein
described, are many and important.

"The girth fulfills the functions required of it
in a superior manner. Its parts are inexpen-
sive and of great durability, and if-any oue
of them should be injured or become other-
wise unfit for use from any cause, it can be
readily replaced and adjusted without skilled
attendance. No care is required to adjust or
secure the last firmly in position, whatever its
size, and no matter what its shape, the ma-
chine can be made ready to receive it in a few
minutes. '
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The heel and toe clamping mechanisms
automatically avoid interference with all other
moving parts. The wrinkle-sweeping fingers
cause that part of the toe of the boot or shoe
most exposed to view in wear to be the most
perfect, and the finger-plates, with their vari-
ous adjustments, govern perfectly the inten-
sity with which the upper is pressed upon the
inner sole, and control the position of the
wrinkles, as hereinbefore described.

From the description given of the operation

of our improved machine, it will be plainly .

seen that to apply power to operate the parts
now moved by hand or foot will not require
further invention, but only the ordinary skill
of the draughtsman.

Having thus fully described our invention,
we claim, and desire to secure by Letters Pat-
ent—

1. A girth for lasting the vamp, consisting
of two series of unyielding straps connected
or disconnected, rigidly secured at one end to
the fingers of the vamp-lasting apparatus, and
at the other end to a set of springs or weights
on the opposite side of the machine, substan-
tially as described.

2. In combination with an elastic heel-pad,
embracing and supporting the quarters of the
shoe, and with reciprocating folding-plates of
the spring-rods p' p', all arranged and operat-
ing substantially as described.

3. A spring toe stretching and smoothing
pad having avertical motion, and also adapted
to move against the upper at the toe in com-
bination with suitable devices for folding the
~upper over upon the sole, substantially as

shown and described.

4. For toe-lasting devices, the combination
of wrinkle sweeping fingers with oscillating
turning and smoothing finger-plates moving
in unison therewith, substantially asdescribed.

5. In a lasting-machine the right and left
serews, as shown in combination with gears
operating to bring the shoe, without regard to
its size, into the proper position, with refer-
ence to the girth, for the purpose, and operat-

"ing substantially as deseribed. ,

6. The automatically-acting heel and toe
supports, consisting of a post resting upon a
cam or wedge, the cam or wedge being actu-
ated at the commencement of the upward rise
of the girth-carrying cross-head, substantially

- a8 and for the purposes desecribed.

7. In a lasting-machine the combination of
a girth composed of unyielding straps rigidly
secured at one end to the pivoted and adjust-
able fingers of a vamp-lasting apparatus, and
at the other end to a set of springs or weights,
with toe and heel lasting mechanism, auto-
matically adjustable with reference to the
girth while moving to clamp the boot or shoe,
substantially as and for the purposes de-
seribed. ] ’

8. The combination of the cam a, adjusting-
screw §, and arc s, with the secondary lever
of the train actuating the girth-carrying cross-

head, substantially as and for the purposes
described.
9. In combination, the vibrating toe-rest,
post, and set-serew, snbstantially as described.
10. The vibrating or oscillating toe-rest, in
combination with the toe-lasting mechanism,

_substantially as shown and described.

11. The combination with reciprocating toe-.
lasting plates of a reciprocating toe-clamp
arranged to operate between such plates, act-
ing alternately, substantially as shown, and
for the purposes deseribed. o

12. The automatically removable toe-clamp,
forming an abutment for the toe of the boot
or shoe to rest against when adjusted in place,
and also serving as a clamp to prevent the
boot or shoe from rising when acted upon by
the girth, substantially as shown and de-
scribed.

13. In'combination with the cam or other

‘actuating mechanism, the folding-plates pro-

vided with an oscillating or rocking motion,
for the purposes substantially as set forth.

14. In a lasting-machine, oscillating plates
for lasting the heel or toe, provided with
fingers controlling the position of the wrinkles
or folds, substantially as deseribed.

15. In a lasting-machine, oscillating finger-
plates provided with fingers for sweeping the
wrinkles or folds into the desired position,
substantially as and for the purposes de-
scribed. ' _

16. The combination with oscillating finger-
plates of the reciprocating toe-clamping de-
vice, substantially as'shown and described.

17. In a lasting-machine the combination of

.the arm A&!, the spring h? wedge or cam &,

spring k?, post g, and oscillating toe-support gt

18. In a lasting-machine the coinbination of
the lever. j, arm j., combined arm and slide j?,
rack % gear ¢, crank 4% and toe stretching
and smoothing pad 4.

19. In a lasting-machine, the combination
of the right and left screw e ¢, and shaft f,
suitably geared to produce motions of the
heel and toe lasting mechanism, substantially
as and for the purposes described.

20. In a lasting-machine, the combination
of the toe-clamp k, connection %!, nut %? slide
k%, and cam-path E? ]

21. In a lasting-machine, the combination
of the finger-piates I!, oscillating-plates I, bar-
11'5,313 n, carriages n»!, levers »?, and cam-paths

22. The tapering square spindle, in combi-
nation with a last mortised or bored for the
reception of the spindle at right angles with
a line across the tread of the toe portion of
the last, for the purposes shown and de-
seribed. .

GEORGE W. COPELAND.
ERASTUS WOODWARD.
MATTHIAS BROCK.

Witnesses: = '

H. W. KITTRIDGE,
FRANK G. PARKER.



