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LINING-TRIMMING MACHINE

Application filed August 24, 1823. Serial No. 659,177,

This invention relates to cutting machines
and is herein illustrated as embodied in a
machine designed to trim the linings of shoes.

In the manufacture of rubber overshoes, it
is customary first to place the lining upon a
last or form and then to build the rest of the
overshoe, piece by piece, over the lining.
After the overshoe has been built and vul-
canized, the surplus lining which projects
above its upper edge is slit so that the over-
shoe may be removed from the form. In
order to complete the overshoe it is necessary
to cut off this projecting lining close to the
edge of the top of the upper. Hitherto, this
trimming operation has been commonly per-
formed manually by the use of scissors; and
the general object of the present invention
is to provide a machine for performing this
and similar operations.

One novel feature of the present invention
consists in a combination comprising two
rotary shearing cutters arranged to operate
one inside and the other outside a shoe to
sever the surplus lining flush with an edge
of the upper, continuously driven shafts by
which said cutters are carried, and a pair of
roils, one driven and the other idle, sup-
ported by said shafts respectively and ar-
ranged to grip the surplus lining. Prefer-
ably the peripheral speed of the driven roll
is slower than that of the cutter supported
by the same shaft, to insure a drawing cut
in addition to a shearing cut, and when, as
shown, the driven roll is fixed to its sup-
porting shaft and driven at the same angular
speed as the cutter, its diameter is prefer-
ably smaller than that of the cufter to pro-
vide a differential in their peripheral speeds.

According to another feature of the inven-
tion, improved means are provided for guid-
ing the work to the cutting mechanism in
such manner that only the lining can be op-
erated upon and no cutting of the upper can
cccur. In the illustrated machine, a guide
mechanism is provided having a passageway
leading to the bite of the cutters, the height
of which is slightly greater than the thickness
of the lining but less than the combined thick-
ness of the lining and upper. With this con-
struction, the liability of cutting into the

place.

upper and thereby injuring the shoe is ob-

viated. -

These and other features of the invention
including certain details of construction and
combinations of parts, will be described as
embodied "in ‘an illustrative machine and
pointed out in the appended claims. -

_ Referring now to the accompanying draw-
ings,

Figure 1 is a front elevation of a machine
in which the present invention is embodied.

Fig. 2 is an end elevation of a portion of
the machine.

- Fig. 3 is a vertical longitudinal section
through the cutters and feed mechanism.

Fig. 4 is a horizontal section through the
lower cutter. - o o

Fig. 5 is 'a front elevation of the cutters
and feed mechanism, the guard forthe upper
cutter having been broken away, and

Fig. 6 1s a section on the line 6—6 of
Fig. 1. :

The frame of the machine has an over-
hanging arm 7 the outer end of which has a
fork to provide a space for the reception of
the projecting portion of the lining of a shoe.
Shafts 9 and 11 are journaled in the branches
respectively of said fork and in the rear part
of said arm. Fast to the outer end of the
upper shaft is a rotary cutter 13 of small
diameter. This cutter has a hollow stem, the
hole in which is countersunk at its outer
end; and a screw 15, the head of which fits
into the countersink and the smooth portion
of the stem of which extends through the
hollow stem of the cutter, is threaded into
the end of the shaft 9 to hold the cutter in
Co-operating with the small rotary
cutter 13 is a frusto-conical member herein
shown as consisting of two parts, a shear
member portion 17, which co-operates with
the cutter-13, and a supplemental work-sup-
porting portion 19. These two members are
practically one, being held rigidly together
and to the shaft 11 by means of a collar 21 on
the shaft, a washer 23, and a nut 25 which is
threaded upon a reduced portion on the outer
end of the shaft. When the nut is tightened,
the members 17, 19 are clamped rigidly te-
gether and to the shaft. The two members
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together may be regarded as a combined

shear member and work-support and may be
made integral if desired. The cutter 13, it
will be noted, is also frusto-conical; and the
two flat faces of the frusto-conical shear
members overlap slightly and are in light
contact with each other, the cutter 17 being
in front of the cutter 13 where they overlap.

In order to permit adjustment of the upper
cutter in a direction parallel to the axis of
its shaft 9 so as to bring the flat faces of
the cutters into the desired relation to each
other, the shaft 9 is longitudinally adjustable
in its bearings one of which is provided by a
This ghaft is connected at its
inner end by means of a slide-coupling 27 to
the shaft 29 of an electric motor 31.  Thread-
ed on the forward end of the bushing 33 is a
gear 35 with which meshes a worm 87, the
worm being formed upon the inner end of a

rod 89 upon the outer end of which a thumb--

Fh

hold 41 1s mounted so that, by manipulating
the thumb-hold, the gear 35 may be caused
to move to the right or left as viewed in Fig-
ure 1. The right-hand end of the gear 35
abuts against a ball thrust bearing 43 which
in turn abuts against a gear 45 pinned to the
shaft 9. When, therefore, the gear 85 is ro-
tated in a direction to cause it to move toward
the right, the flat face of the small cutter 13
is moved toward -the flat face of the lower
cutter 17. The lower shaft 11 is driven by the

-upper shaft through the gear 45 and a gear

47 which is pinned to the lower shaft. These
two gears are of such diameters that the pe-
ripheral velocities of the two cutters 13, 15
are substantially the same; and the teeth of
the gear 45 are of sufficient length to permit
the longitudinal adjustment of the shaft 9
in the manner which has been described.

In Fig. 8 a portion of an overshoe compris-
ing a rubber upper 100 and a textile fabric
lining 200 is shown in process of being oper-
ated upon. These two layers 100 and 200
of sheet material have been firmly fastened
together by vulcanization ; and a considerable
amount of lining projects beyond the bead
300 formed on the top margin of the upper.
Feeding means for such a piece of work
should be so constructed that the work can be
held back when desired, for example when a
sharply curved edge 1s encountered; and

should act. in such manner as to feed away-

from the -cutting locality the considerable
amount of waste material which resulis
from the cutting operation. The cutters
themselves, of course, have a feeding ac-
tion  upon the work; but in order to
aid this feed as well as to take care of
the waste material, feed mechanism is pro-
vided for engaging the lining which projects
into the space between the arms of the fork
at the outer end of the overhanging arm 7.
Fast to the shaft 11 is a rigid feed roll 49
against which the projecting portion of the
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lining is pressed by an idle resilient rubber
roll 51. This rubber presser roll is held be-
tween two flanges at the opposite ends of a
hub 53 which is arranged on the hollow stem
of the upper cutter 13 and is rotated relatively
thereto. With this construction a sufficiently

powerful feed of the work is secured, the work

may be held back when desired, and at all
times the severed portion. of the lining is
carried, away from the cutting locality and
thus prevented from interfering in any way
with the operation of the machine. More-
over, a drawing cut is obtained by driving the
cutter 17 at a faster peripheral speed than
that of the feed roll 49. The differential in
peripheral speeds is due to the smaller di-
ametér of the feed roll

In order to guide the work properly to the
cutters and at the same time to prevent acci-

dental injury to the upper, as well as to se-°

cure further desirable results to be explained
later, two stationary guards are arranged ad-
jacent to the'cutters respectively. The guard
55 encircles practically all of the periphery of
the upper cutter 13 except that portion which
laps the margin of the lower cutter. This
guard is carried by a bracket 57 in which a
grocve is formed to receive a horizontal rib
59 (Fig. 2) formed on a flat surface of the
overhanging arm 7.  The bracket 57 is slot-
ted, as shown in Figs. 1 and 5, to receive the
stern of @ clamping screw 61 which is threaded
into the rib 59, a washer 63 being located be-
tween the head of the screw and the bracket.
When the screw is loosened, the guard 55 may
be adjusted to bring it into proper position
with respect to the cutter 13. ‘When in this
position, the front face of the guard is slight-
Ly in front of the plane of the shearing faces
of the cutters, the purpose being both to
prevent accidental cutting of the upper 100
and to prevent the bead thereof from being
rubbed excessively by the upper cutter.
Confronting the shearing face of the lower
cutter is a stationary guard 65 of generally
segrental shape the outer edge of which ex-
tends slightly beyond the periphery of said
cutter as shown 1n Fig: 2. This guard has
integral with it a horizontal stem 67 and is
vertically adjustable.  To this end, the stem
has a vertical rib 69 which projects from its
inner face into a vertical groove formed in
the overhanging arm 7.. The left-hand end

of the stem 67 is Torked, and located between .

the arms of the fork is a cam 70 having a han-
dle 71 by which it may be turned to raise and
lower the guard 65. The cam is pivoted on
the smooth portion of the stem of a screw 73
which passes through a vertical slot in the
guide 69 and has a reduced end threaded into
the arm 7. A coiled spring 75 which encix-
cles the stem of the screw between the head
thereof and the cam holds the parts in-any
position to which they may be adjusted. The
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right-hand face of the guard 65 contacts with
the flat face of the shear cutter 17 and thus,
aids in guiding the guard in its vertical ad-
justment. By referring to Fig. 2, it will be
seen that there is formed between the two
guards 55 and 65 a passageway in advance of
the cutters—to the left of their co-operating
edges.in that figure—and in the operation of
the machine the guard 65 is adjusted into
such a vertical position that this passageway
is of sufficient height to permit the lining, but
not the combined upper and lining to pass
through it. The lower guard 65, therefore,
not only protects the work from injury by
the lower cutter but by its position deter-
mines the depth of the passageway through
which the lining is fed. :

In order to facilitate the cutting operation,
means are provided for supplying lubricant
to the upper cutter through a port 77 in the
upper guard 55, this port communicating
with a port 79 formed in the bracket 57 which
carries the guard. If desired, an oil cup
81 may be mounted on the bracket 57.

As hereinbefore stated, the overhanging
arm 7 is divided or forked at its outer end to
provide a space 80 adapted to receive the
surplus lining material. By reason of this
space and the shape and mounting of the
work-support, said work-support is adapted,
to enter a shoe and support the marginal por-
tion of the top of the shoe. In the operation
of the machine, the top of the shoe is placed
over the support with a portion of the pro-
jecting lining extending through the passage-
way between the guards 55, 65. The guards

- cooperate to prevent cutting the upper; and
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the upper guard, by engaging the rim of the
upper acts also as a gage to guide the work.
During the trimiming operation, the lower
cutter runs inside the shoe while the upper
cutter runs outside, and the shoe is manipu-
lated so as to maintain the rim of the upper
against the guard and gage 55. The work is
fed partly by thecuttersand partlybytherigid
roll 49 and the cooperating yielding roll 51,
these two rolls serving also to carry away
from the cutting locality the projecting por-
tion of the lining as fast as it is severed.
The face of the work support is inclined to
the plane of the cut so that the work may be
correspondingly inclined to enabie the cutters
to sever the lining with anundercutbevel,and
to prevent undue rubbing of the upper cutter
against the bead 300. -

Although the invention has been set forth
as embodied in a particular machine and has
been described in connection with operating
upon a certain kind of work, it should be
understood that the invention is not limited
in the scope of its application to the par-
ticular machine which has been described
nor to operation upon any particular kind
of work. ' :

3

Having described my invention, what I
claim as new and desire to secure by Letters
Patent of the United States is:

1. A machine for trimming the lining
which projects beyond the edge of the upper
at the top of a shoe, comprising a frame hav-
ing a fork to provide a passageway for the
projecting lining, a pair of rotary shafts jour:
naled in the branches respectively of said
fork, a pair of rotary cutters carried by said
shafts respectively, and co-operating feed
members mounted one on each shaft in posi-
tion to engage the projecting lining, one of
said members being yieldable transversely

with respect to the shaft upon which it is g

mounted. _

2. A machine for severing one layer of a
composite piece of sheet material which pro-
jects beyond the edge of another layer having,
in combination, rotary shear members the

axes of which are fixed, and yielding feed

mechanism arranged to engage the projecting
portion of the layer which is to be severed.

3. A machine for trimming a layer of sheet
material, comprising two rotary carriers and
cutters carried thereby in cooperative shear-
ing relation, a feed-roll and an idle presser
roll supported by said carriers respectively
and arranged to grip the sheet material, said
idle roll being rotatable relatively to the car-
rier by which it is supported.

4. A trimming machine comprising a pair
of circular trimming cutters arranged in co-
operative shearing relation, driven shafts
each carrying one of said cutters, means ar-
ranged to drive both of said shafts and co-
operative rolls arranged on said shafts re-
spectively, one of said rolls being driven by its
shaft to feed the work and the other being
loose relatively to its shaft and arranged to
press the work against said feed roll.

5. A trimming machine comprising two
rotary shearing cutters arranged to operate
one inside and the other outside a shoe to
sever surplus lining flush with an edge of the
upper, driven shafts to which said cutters re-
spectively are fixed, a driven roll supported
by one of said shatts, and an idle roll sup-

ported by the other one of said shafts, said

rolls being arranged to grip the surplus lin-
ing and said driven roll having a slower pe-
ripheral speed than the cutter carried by the
shaft that supports said driven roll.

6. A machine of the class described having,
in combination, a pair of co-operating rotary
cutters, one of said cutters being of conical
shape and serving to support the work at an
inclination to the plane of the cut, and a
pair of co-operating feed members construct-
ed and arranged to engage that portion of
the work which is trimmed off by the cutters.

7. A machine of the class described hav-
ing, in combination, a pair of co-operating
rotary cutters, one of said cutters being of
conical shape and serving to support the
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work ‘at an inclination to the plane of the
cut, and a pair of co-operating rotary feed
members rotatable respectively about the
same axes as the cutters, said feed members
being constructed and arranged to engage
that portion of the work which is trimmed off
by the cutters, and one of said feed member
being yieldable toward the axis of one cutter
and away from the axis ¢f the other cutter.

8. A machine of the class described having,
in combination, a rotary cutter of compara-
tively small diameter, a co-operating rotary
cutter of larger diameter in the form of a
frustum of a cone, said latter cutter being
adapted to support the work in a plane in-
clined to the plane of the cut, and & pair of co-
operating rotary fesd members located to en-
gage that portion of the work which is
trimmed off by the cutters. : '

9. A ‘machine -for trimming from a com-
posite piece of sheet material a portion of one
layer which projects beyond the edge of the
other layer having, in combination, a pair of
co-operating rotary cutters, and two guards
one located adjacent to cne cutter and the
other adjacent to the other cutter, the space
between the guardsbeing of sufficient width to
permit passage through it of that layer only
which is to be seveved by the cutters.

10.-A machine for trimming from a com-
posite piece of sheet material a portion of one
layer which projects beyond the edge of the

~other layer having, in combination, a pair of
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co-operating rotary cutters, two guards one
located adjacent to one cutter and the other
adjacent to the other cutter, the space be-
tween the guards being of sufficient width to
permit passage through it of that layer only
which is to be severed by the cutters, and
means whereby one.cf the guards may be ad-
justed to vary the width of the space.

11. A ‘machine for frimming the lining
which projects beyond the edge of the upper
of a shoe having, in combination, a pair of co-
operating rotary cutters past which the edge
is fed, and means located in advance of the
cutters, with relation to the direction of feed-
movement of the work, for permitting the
lining only to be fed to the cutting mecha-
nism.

12. A machine of the class described hav-
ing, in combination, two co-operating rotary
cutters arranged with their axes one above the
other, the lower cutter being of frusto-conical
shape and serving also as a work support, a
guard partially encircling the upper cutter,
and a second guard associated with the lower
cutter. ‘

13. A machine of the class described hav-
ing, in combination, two co-operating rotary
cutters, two guards one associated with each
cutter, there being a space between the guards
to permit passage through it of the portion of
the work which is to be severed, and means

1,760,112

whereby one of the guards may be adjusted-to

increase or diminish the space.

14. A machine of the class deseribed hav-
ing,in combination, a work support including
a shear member, a co-operating rotary cutter,
and a guard nearly surrounding said cutter
and having a portion arranged to engage the
edge of the upper while permitting the lining
t0 pass beneath it

15. A machiné for trimming the lining
which projects beyond the edge of the top of
2 shoe having, in combination, a work sup-
port shaped to enter the shoe so as to sup-

port the upper and lining at the top of the.

shoe and to permijt the edge to be fed over it,
a rotary cutter, and a stationary segmental
guard nearly surrounding said cutter and ar-
rangsd to engage and guide the edge of the
upper. : o

16. A machine for trimming the lining
which projects beyond the edge of the top of
a shoe having, in combination, a work support
shaped to enter the shoe so as to support the
upper and lining at the top of the shoe and to
permit the edge to be fed over it, a rotary
cufter, and a combined guard and gage ex-

tending in front of the cutter in position to

engage the edge of the upper, said combined
guard and gage haviiig an opening in which
said rotary cutter is arranged.

" 17. A machine for trimming the lining
which projects beyond the edge of the top of
a shos having, in combination, a work support
shaped to enter the shoe so as to support the
upper and lining at the top of the shoe and to
permit the edge to be ted over it, arotary cut-
ter, and a stationary guard arranged to en-
cloge all of the cutting edge of said cutter
except a short segment at the trimming
locality. .
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18. A machine for trimming the lining

which projects beyond the edge of the top ofa
shoe having, in combination, a work sapport
formed and arranged to enter the shoe so asto
support the upper and lining and to permit
the edge to be fed over it, a co-operating cut-
ter of smaller diameter located above the
work-gsupport, and a stationary guard located
above the work support with its lower edge
spaced from said support a distance slightly
greater than the thickness of the lining, but
less than the combined thickness of the lining
and upper.

19, A machine for trimming the lining that
projects beyond theedge of a shoe upper, hav-
ing, in combination, two stationary coopera-
tive guards forming a passageway for the
projecting lining, and - trimming means ar-
ranged to sever the lining as it leaves said
passageway, one of said guards being -ar-
ranged to guide the work by engaging said
edge of the upper.
© 20. A machins of the class described com-
prising. two cooperative shearing members
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one of which is a rotary cutter, and a seg- thereby,anidleroll arranged on said shaft ad-

mental guard surrounding said cutter except
the work-engaging portion thereof, the ex-
tremities of said guard being spaced apart
so that the work may be sheared between
them.

21. A {rimming machine comprising two
cooperative rotary shearing cutters arranged
to operate one inside and the other outside
a shoe upper to trim off surplus lining ma-
terial projecting beyond an edge of said up-
per, and a segmental guard nearly encircling
said outside cutter, the extremities of said
guard being arranged to guide the upper by
engaging the edge from which said surplus
hnan‘ prO}ects

22 A trimming machine comprising two
work-guiding abutments spaced apart and ar-
ranged to engage a rim of an article of work
having a marginal extension projecting from
said rim, and two cooperative shearing mem-
bers arranged to sever said extension between
said abutments.

23. A trimming machine comprlsmg two
work-guiding abutments spaced apart and
arranged to engage a rim of an article of
work having a marginal extension project-
ing from said rim, and two rotary shearing
cutters arranged to sever said extension be-

; tween said abutments, one of said abutments

being adjustable to and from the shearing
plane of said cutters.

24. A machine for trimming surplus lin-
ing from the top of a shoe comprising an up-

5 per circular cutter and a lower circular cutter

in shearing relation, the lower cutter being in
front of the upper cutter and formed and ar-
ranged to run inside the shoe while the upper
gutter runs outside, means for rotating both
of said cutters continuously, and means ar-
ranged to guide the shoe by engaging the top
edr of its 1 upper.

95. A machine for trimming surplus Iin-
ing from the top of a shoe comprising an up-
per circular cutter and a lower circular cutter
in shearing relation, the lower cutter being
formed and arranged to run inside the shoe
while the upper cutter runs outside, means for
rotating both of said cutters, a palr of rolls
arranwed to grip the surplus lining material
close to the cutting locality, and means ar-
ranged to drive one of said rolls to feed the
shoe.

26. A machine for trimming surplus lin-
ing from the top of a shoe comprising an up-
per circular cutter and a lower circular cutter
in shearing relation, the lower cutter being in
front of the upper cutter and formed and ar-
ranged to run inside the shoe while the upper
cutter runs outside, means for rotating both
of said cutters, means arranged to feed the
shoe, and means arranged to guide the shoe by
engadmo the top edge of its. upper.

27. A trimming machine comprising a
driven shaft, a circular disk cutter carried

jacent to said cutter, a shear member arranged
1n cooperative relation to said cutter, and a

driven feed-roll arranged to cooperate with -

said idle roll to grip and feed material severed
by said cutter and said shear member.

In testimony whereof I have signed my
name to this specification.

JAMES A. BROGAN.
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