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'UNITED STATES PATENT OFFICE.

GEORGE. W. COPELAND, OF MALDEN, AND BRASIUS WOODWARD AN
MASSACHUSETTS, ASSIGNORS, BY MESNE

MATTHIAS BROCK, OF BOSTON,

AND

ASSIGNMENTS, TO THE.COPELAND LASTING MACHINE CODIPANY. '

IMPROVEMENT IN LASTING-MACHINES FOR BOOTS AND SHOES.

Specification fnrrriing part of Letters Patent No..191,937, dated .}uug 12, 1877 ; Reissue No. 8,138, dated
March 26, 1878 ; application filed March 16, 1878, -

To all whom it-may concern s

" Be it known that we, GEORGE W. CopEk-

LAND, of Malden, in. the eounty of Middle-
- sex, ERASTUS WoODWARD, of Boston, in the
cotunty of Suffolk, and MATTHIAS BROCK, of
said Boston, all in the Commonwealth of Mas-

-sachusetts, bave invented certain new and’

useful Improvements in Machines for Lastin g
300ts and Shoes, said improvements being
improvements and developments of various de.
viees embodied in patents heretofore granted
“to Greorge W, Copeland. :

of our improved machine; TFig. 8, a vertical
_Section of the same; Tig. 4, a-horizental sce.
tion upon line y y, Fig. 3; Fig. 2, an enlarged
plan of toe and heel lasting devices; Fig. 5, a
section of Fig. 4 o line x 2, showing the toe-
support-and stretching and smoothing pad;
Fig. 6, a vertical section of Fig. 1 on line 2 2
- Figs. 8and 9, our improved lasting- girth; Fig,
7, a section, showing the operation of the same;
_Figs. 10 and 11, details of toe strétebing and
smoothing pad; Fig. 13, finger- plates; Fig,
12, oscillating bar for the same; and Fig. 14,
the wrinkle-sweeping fingers. ~
This specification for reissueis made for the
purpose of erasing the first ¢lanse of claim of
the original patent, which was for a contriv-
ance invented originally by Géorge ‘W. Cope-
land, and for which he has applied for a” sep-
arate patent. - Said Copeland was, on March.
18, 1878, by our concession, adjudged the prior
inventor of the matters set forth in said first
. claim, upon. due proceedings had before the
Patent.Office, and the claim for the contriv-
ance whereof said Copeland was so adjudged
the prior inventor reads as follows: “A girth
for lasting the vamp, consistin g of two series
of unyielding straps, connected or disconnect-
ed, rigidly secured at one end to the fingers
of the . vamp-lasting- apparatus, and at the
other-end to a set of springs or wei ghts on the
opposite side of the machine.”
The object of our invention is to produce an
aatomatic boot and shoe lasting machine; and

it consists of, first, in combination with toe and '

-heel lasting mechanism automatically adjust-
able with reference to the girth while moving
to clamp the boot or shoe, an improved girth for
lasting  the vamp, consisting of two series of
unyielding straps, connected or disconnected,
rigidly secured at 6ne end to the adjustable
fingers of a vamp-lasting apparatus, and at
the other erd secured 4o a set of springs or
weightsatthe opposite sidesof the same, to per-
form essentially the same functions as wonld
be performed by a person’s interlaced fingers

‘ | if endeavoring to form the vamp to ‘the upper
In the drawings, Figure 1 represents a plan

i)

part around the edges of the last over upon
the insole, with suitable operative mechanism;
second, an improved heellasting device, con. -
.sisting of substantially.an elastic heel-pad em-
bracing and forming the quarters, and a pair
of oscillating. finger-plates for tirning and
smoothing the upper over the edges -of the
last, as will be hereinafter more fully described;
third, improved antomatically-adjusting fric-
tion toe stretching and smoothing pad, em-
bodying a spring-pad capable of vertical and
yielding motion agairist the’ toe, operating
usually after the girth has performed its fune.

| tions, the pad reaching nearly to the girth;

fourth, improved toe-lasting mechanism, being
a combination of wrinkle - sweeping fingers
with each of a pair of oscillating, turning, and
smoothing finger-plates, as will be more fully
described ; fifth, an improved method of ad-
Jjusting heel and toe clamping and lasting
methanism, whereby they assume automati-
cally the mostadvantageous. positions with ref-
erence to the girth for. the varions sizes, as
will be "hereindfter shown and deseribed ;
sixth, an improved adjustment for regulating
the vertical rise of the girth-fingers, consist-
ing of the adjustable cam on the setondary -

lever of the train actnating the finger-carrying

cress-head; seventh, improved automatic heel
and toe supports, consisting of a post resting
apon a cam, the cam being preferably actuated
by the upward rise of the eross-head; eighth,
certain .means whereby the last is adjusted
apon the heel-support with reference to the
toe-lagting mechanism, ) -
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The frame, cross-head, and adjustable last- .
ing-fingers-having been fully described in the
preceding patents, no mention of them is nec-
essary. :

The improved adjustment for regulating the
vertical rise of the girth-carrying cross-head

* O is clearly shown by Fig. 3; and it consists
of the cam a-operated by the adjusting-screw-
b moving upon the cutved part of the second-.
ary lever of the series, and the roll ¢ attached
to the third lever of the series, the face of the,
roll ¢ impinging upon the face of the cam a,.
the vertical face:al of the cam a giving the de-.
sired height to the cross-head C, and the hori-
zontal face a? the rest necessary for the girth--
carrying fingers to move over the last and in-*
ner sole, the rise of the cross-head O being in-.
creased, if wished, by moving the cam a upon
the curved .line toward the center of the ma-
chine. To the vertical adjustable girth-carry-

ing fingers upon the cross-head Cis rigidly
attached one end of ourimprovedlasting-girth'{

‘D, comprised of inelastic material, (shown by’
Figs. 7, 8, and 9,) the other end of the girth.

- being attached to the springs d, of proper

strength, made fast to the stands &', 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) one por-
tion of the girth must be drawn past the other,
producing upon the upper a drawing-pressure,
commencing at the center or. median line of
the shoe, and continuing -therefrom up and
around the edge and over the inner soie with
a constantiy-inereasing intensity, thus remov-
ing all wrinkles, and causing 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 BB of the body
of the machine move the heel and toe clamp-
ing and lasting mechanisms. ‘

Tn 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 clamping and lasting mechanism to move
to and from each other in this ratio, we have
adopted the plan of so geariLg the two parts
together that the toe clamping and lasting ap-
‘paratus will move about three-fifths while the
heel mechanism moves about two-fifths of any
desired length, the same girth thus answering
for several sizes. = - : )

It will be seen that the operation of clamp-
ing the last automatically adjusts it in posi-
tion, whatever its length. o ' ,

The device chosen is plainly shown by Figs.

. 1,3,and 4,and consists of right and left screws
e ¢, connected by the shaft / with gears of such
size that the toe mechanism will' move about
three in the same time that the heel mechan-
ismy moves about two; or the same result can
be accomplished by various means, as by using
simply a right and left screw of proper pitch.

-or cam h, actuated by the arm Al

of the last'to form

tomatically-adjusting

 consisting of a spring

the cam-path E? of-

~Our improved attomatic 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 ¢! g* secured by a set-serew, so that, if
wished, the height can be adjusted for extreme
variations. The. post g rests upon the wedge

Attached to the cross-liead C, between the

‘wedge or cam } and the arm &', there is inter-

posed the spring A?, for the purpose of allowing
the cross-head O to continue its upward mo-
tion after the wedge or cam h has caused post
¢ and its attachment ¢! g° to take a solid and
immovable bearing upon the last. :

To cause the wedge or cam to return to its .

‘normal position at’the dropping of the cross- .

head C, @ small spiral spring, A° is used.

Tt is obvious that upon the moving upward
of the cross-head C, the last held before by the
heel and toe clamping mechanism is frmly
secured from dropping before the girth-carry-
ing fingers commence to move over the edge
the upper down upon the
inner sole. . :

Attached to the carriage A, carrying the
toe lasting and clamping mechanism, and close
to the'tee-support, operates the imnproved au-.
friction ftoe stretching
Figs. 2, 3, 4,10, and 11,
formed from a T-shaped
piece of proper elasticity, the ‘eross of the T
being formed to embrace the smallest toe of
the series to be operated upon, and of such
length as to extend about to the frout girth-
strap, the curved part of the T being covered
with any suitable .naterial to produce triction
upon the upper. : .

The time of operation 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 sufficient yield to pre-
vent abrasion of the material operated upon.
The desired movement is communicated to the
pad i in the present instance by means of the
treadle j, connected to the arm j', moving the
combined lever and slide 7, which moves the
rack 7%, which is connected to and moves with -
the adjustable toe mechanism. The rack 7
causes the gear i to revolve the proper dis-
tance, which, in turn, gives motion - to -the
crank #, connected to the part ¢!, carrying the
friction toé stretching and smoothing pad 4.

Next attached to the carriage A of the toe-
lasting mechanism is the adjustable and auto-
matic toe-clamp %, Figs. 1, 2,and 3. - This ad-
justment 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
e made to conform to the same.

The adjustment of the clamp i8 accomplished
by increasing or diminishing the lengtli of the
extensible eonnection by the right and left
nut k2. The connection i?is moved backward
at the proper time by the slide 1%, driven by
the cam I8, that actuates

and smoothing pad 4,
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" the ﬁnQef-blates: The object of this clamp k,

,;':!)plica.ble equally to either toe or heel, is to
slfow the wrinkle-sweeping fingers to com-}"

-jpenee at the center of the toe or heel to per-
form their functions witliout obstruction. .
" The toelasting mechanism attached to the
earriage * A (shown by Figs. 1, 2, 3, 6, 13,and
“14) conaiAt of, first, a pair of oscillating plates,
11, Fig. 12, with round shanks, earrying at

‘their outer extreémities the adjustable finger-

“plates I' I', Fig. 13. Thune finger-plates I It
- are adjustable on the arc P, having for a cen-
‘ter the point of revolution of the wrinkle-
ASweeping fingers o o, Fig. 14, and fastened in
. position by the set-screws m'm'. These oscil-
“latin '
“whic
‘earriages n' »', moved by the levers n?n2, that

in tarn receive motion from .the cam-paths E!

and lever E*, the paths of the cam E, that en-
fage,with the rolls ‘at the forther-end of the
evers »%, being of any convenient shape to
give'the proper motion to the finger-plates 2t
! to enable them to -accomplish their purpose
of smoothing the upper and causing the wrin-

kles to assume certain desired positions found .

advantageous before nailing, , o
The downward pressure required is pro-

“duced by the small roli at the back ends of the |

. barrels n n, running (during the forward mo-
' tion of the finger-plates) up the inclines »? »?,
and adjusted to the proper intensity. by the
thumb-scrows »* n*, placed under the carrier
bf the inclines #? 27, as shown in Fig. 6. -
\ The object of construeting the finger-plates
80 as to allow them to oscillate is to cause
.- them antomatically to conform to the.contour
‘to close the last. , o
' The wrinkle-sweeping fingers o. o,Figs. 1,2,
3, and 14, ate.pivoted to the finger-plates [! [I
by and ‘move zround the screw-pins o' o', mo-
tion being communicated to them by eonnec-
tion with the earriage A by the links o o2
swung on the screw-ping o* o, the -object of
‘these fingers o o being to force the wrinkles or
Projections left by-the clamping device & back
‘rom the end of ‘the shoe operated upon, -
" These wrinkle-sweeping fingers, it is evident,
. an be used at the heel as well as at the toe,
f fouid desirable.

-of the tread of the inner sole Whe_n it is pressed "

The heel-lasting appa,r?a.tus is substantially.

the gdme as that for the toe, the toe stretchin e
and smoothing ‘pad i being replaced by the

stationary. elastic heel-pad », Figs. 1, 3, and

6, re-enforced at the extreme points. by the
spring-rods p' p', that canses the spring:pad p
to firmly embrace the quarters during the op-
eration of the finger-plates while turning and

pressing tlie upper over. the inner. sole, the |

- function-of the elastic heel-pad p being to pre-

- vent the quarters buckling away from the last
by stress applied aboye. . _ S

~The finger-plates of the heel-lasting mech-

anism, in the present instance, are adjustable

plates are carried in the barrels n, in’
they may turn, attached to the small:

to various sizes and shapes of shoes by the
thumb-screws p? p?, .

In praetice it has been found necessary to
adjust that part of the toe of the last operated

-npon by the toe lasting and clamping mechan-

ism to a line horizontal to the vertical axis of
the machine; and to secare this:result it is
necessary that the socket for the heel-support-
ing spindle ¢* should be fitted square with"the

-horizontal line across the toe of the last before
alluded. to.
.the heel and toe mechanisins, and alse be sure

To bring the last-into line with

of firm support beneath, the holeis preferably

.made a tapered square, two sides of the square
‘being.in the line desired, and:the heel-sup-

porting spindle: ¢* being ‘made to conform
thereto. -If the hole be round and tapering,
the last, properly bored; will comé into posi-
tion for the horizontal line across the toe, be-
fore mentioned.

_The opération of oidr improved lasting-ma-
chine, with the various parts properly assem-
bled and adjusted, is as follows: The last, pre-
pared as hereinbefore set forth, with the upper
secured in.the usnal-manner; is dropped upon
the heel:supporting spindle ¢®. The carriages
carrying the heel and toe clamping and lagtin g
mechanisms are then moved so as to clamp
the last firmly at the ends ‘and on the sole,
and; of course, from the preceding description
of the various parts of the machine, it must
come automatically in the lines -desired with
the heel and toe mechanisms, - Next, the girth-
carrying cross-head is moved npward, causing,
at the first part of its ascent, the heel and toe
supports ¢ g* to move yuf)/._ and fitmly secure
the last- from dropping "by stress -applied
above. The. cross-head, still continuing its
motion, draws the. girth- from the  center or
median line up around and finally over.the
inner sole.. Then the fingers move down and
press the upper firm and close to the inner

sole.  Partial motion is then given to the toe-

Iastin@gechanism, the result being to remove
the automatic toe-clamp and cause the finger-
plates to move nearly to the upper.. The im--

_proved-toe stretching ard: smoothing pad is

then raised the proper distance necessary to

“enable it to stretch and smooth that part of

the toe unacted upon by the girth. Motion
iz again applied to the toe-lasting mechanism,
and the finger-plates move forward and over
the edges of the last, their motion causing, as
hereinbefore’ described, the wrinkle-sweeping
fingers to move from the certer of the.toe ‘out-
ward, earrying before them any superfluous
material; and by the time:the ‘finger-plates -

‘have arrived at the'end of their forward mo-

tion the wrinkles have assumed the only po-
sitiona that the form of'the fingers will allow;
and the upper-at the toe ‘has beéen  pressed
firmly tp the last and inner sole, = L

- The same description, taken in connection’
with the body of this specification, will answer_
for the heel-lasting mechanism. ~After the up-
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per ig formed: a8 requited it is secured to the
inner sole by any suitable means, and the ma-
chine returned to its normal position of rest.
After all the shoes required of one shapé
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 %! of the |.

toe-clamp k¥ and dropping the thumb-screws
n® n* the proper distances will give the required
adjustment, so that the finger-plates will move

- over the upper without disturbing the inner
8ole or causing injury to the material operated
upon. To assist in securing this result it has
been found convenient to bevel sufficiently the
edlgcs of all parts that move over the inner
sole, : . .

The advantages of -our improved machine,
and the various automatic motious herein de-
scribed, are many and important. The girth
fulfills the funetions required of it in a superior
manner, Itsparts are inexpensiveand of great
durability, and if any one of them should be
injured or become otherwise untit for use from
any cause it ean be readily replaced and ad-
Justed without skilled attendance. No careis
required to adjust or secare the last firmly in
position, whatever its size, and, no maitter what
its shape, the machine can be made ready to
receive it in a few minutes. The heel and toe
clamping mechanisms. automatically avoid in-
terference with all other moving parts.

The wrinkle-sweeping fingers cause thatpart
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 various adjustments,
govern perfectly the intensity with which the
upper is pressed upon the inner sole and con-
tro] the position of the wrinkles, as hereinbe-
fore ‘described,

From the description given of the operation
of ‘our improved wachine, 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 a proper ariisan. . ‘

. Having thus fully desecribed our invention,
we claim and desire to secure by Letters Pat-
ent— ' . g : .

1. Ina lasting-machine, the combination of

. & girth composed of unyielding straps rigidly

secured at one end to the pivoted and ndjust-

able fingers of a vamp-lasting apparatits, and.
at the other end to asct of springs or weights, |

with toe and heel lasting echanism, auto-
matically adjustable with reference to the girth
“While moving to clamp the boot or shoe, sub-

stantially as and for the purposes described.
2. In combination with an elastie heel-pad,

embracing and supporting the quarters of the’

‘shoe, and with reciprocating folding-plates,
the spring-rods p' p',.dll arranged and oper-
ated substantially as deseribed,

3. A spring toe streteliing and swoothing
pad having a vertical motion, and alse adapted
to meve against the upper at the toe, in com-
bination with suitable devices for folding the

upper over upon the scle, substantially as
shown and described. : _
-4, For toe-lasting devices, the combination
of ‘wrinklé-sweeping fingers with oscillating
turcing and smoothing finger-piates moving
in unison therewith, substantially as described.
5. In a lasting-machine, the right and left
screws, a8 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 described.

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

< 7. The tapering square spindle, in combina-

tion with a last mortised or bored for the re-
ception of the spindle at right angles with a-
line across the tread of the toe portion of the
last, for the purposes shown and described.

8. The combination of the cam a, adjusting-
screw b, and are 8- with the secondary lever
of the train actuating the girth-carrying cross-
head, substantially as and for the purposes
described. : . o

9. In combination, the vibrating toe-rest,
post, and set-screw, substantially as described.

10. The vibrating or oscillating toe-rest, in
combination with the. toe-lasting mechanism,
substantially as shown and desecribed. '

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 described.

12. The automatically-removable toe-clamp,
forming an abutment for the. toe of the boot
or shoe torest 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 described.

13. In combination with the cam or other
actuating meehanism, the folding plates pro-
vided with an oscillating or rocking motion,
for the purposes-snbstantially as set forth.

14. In a lasting-machine, oscillating plates
for lasting the leel or toe; provided with fin-
gers controlling the position of the wrinkles
or folds, substantially as described. == -

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 described.

16. The combination, witl 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 ', the spring 2%, wedge or cam A,
spring 77, post g, and oscillating toe-support gt.”

18. It a lasting-machine, the combination
of theé lever j, arm j', combined arm and slide
7% rack 2, gear @ erank #, and toe stretehing:
and smeothing pad 4. : :
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19. In a lasting-machine, the combination
of the pight and left screw ¢ ¢ and shaft f, suit-
ably geared to produce motions of the lieel
and toe lasting mechanism, substantially as
and for the purposes deseribed. ’

20, In a lasting-machine, the combination
‘of the toe-clamp %, connection &%, nut X2, slide

. ¥® and cam-path E2,

21. In a lasting-machine, the combination

of the ﬁnger-piates I, oscillating plates I,
barrels %, carriages n', levers #?, and cam-

paths E3. :
. ' GEQ. W. COPELAND,
ERASTUS WOODWARD.
MATTHIAS BROCK.
Witnesses : . : ’
T. T, RAYMOND, 24,
GEORGE F. WALKER.



