No. 897,142, PATENTED AUG. 25, 1908.

A. F. PRESTON.
CUTTING MACHINE.

APP - Q7.
quATIUN FILED DEC. 9, 1907 3 SHEETS—SHEET 1,

(\1 ‘\‘
= — s — A . N i \ T T
7 e N AR
f f A N TAERY
- - | I: ot
\ 1 ;;-x v ri.-""
' p - Calit N
RH | \"'\ "f!_ - ;&E? 11"'“«'.'.--."-... - .--"'llr
, -\ :'} u l-ﬂ‘}i‘}i‘;\l“?ﬁ}flhllﬁ' lH W L

|
i

12

/¢
77

THE WORRIS PETERS CO., 'WASHINGTON, D. €.



3 SHEETS~SHEET 2.

~ PATENTED AUG. 25, 1908.

STON,

1907,

A. F. PRE
CUTTING MACHINE,

APPLICATION FILED DEC. 9,

_ No. 897,142.

- gt STy, ._
He _ NN
O\t SN\ ol
| =3

=k L L ETE TEE T —— e
] "

R v
e

7 _ \
. \ \ ...' .Q\ MJ“ _,K y

Al

L [1'g




~ No. 897,142, PATENTED AUG. 25, 1908.

A, F. PRESTON.
"QUTTING MACHINE.

APPLICATION FILED DEC.9, 1907,

T

3 SEHEETS—SHEET 3. -

Hgs

e ——
e —
prer—————
e ——
e ——
e
S ———
S
r———
e

: Y . emm— ?//

. ““\\‘\\\tl'lﬂ ‘m_?
o | E= {
[, 1','#"'# - - J. [ .

. : 4 |

f

:,#7/-:-'4“"//.*
\{////@ﬁmn *

1%_ )
N\

==

%% 25
2

B Ny | Figls.
_:: - /3 7 N\ 23 25

. L/ - .' 77 |
_ i B - \k\\%% 2o
i [ TRt 16 m __ﬂ_mi /8

!
t
| | 27
" ' DU SR P — %N e
o . AL BT LA TSI AW ATV, WA AT AIISLZ.
| fr———— 1T __KSSuSSAl
I
|..




10

15

20

UNITED STATES PATENT OFFICE.

ALBERT F. PRESTON, OF BOSTON, MASSACHUSETTS.

CUTTING-MACHINE.

No. 897,142.

Specification of Letters Patent. '

- Patented Aug. 25, 1908.

Application filed December 9, 1907. Serial No. 405,657,

To all whom it may concern:
" Be it known that I, ALBerT K. PrESTON,
of Boston, in the county of Suffolk and State

of Massachusetts, have invented certain new |

and useful Improvements in Cutting-Ma-
chines, of which the following 1s a specifica-
tiomn. o |

This invention relates to machines for cut-
ting relatively thick sheet material, such as
thick heavy paperboard used for making pat-
terns of parts of boot and shoe uppers.

- The invention has for its object to provideé |
a machine adapted to form- two opposed

orooves in opposite sides of a sheet of mate-
rial, and to give said grooves any desired di-
rection or curvature, so that a piece or part
cut from the sheet of material by the forma-
tion of the said grooves, may have any de-
sired outline, and will possess edges free from
jagged projections or notches, the grooves
coinciding with each other so that they col-
lectively sever the material along the line of
the grooves, although, if desired, the grooves

instead of being formed to meet or run mto
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cach other, may be left separated by a por-
tion of the material which is so thin that 1t
may be readily broken to complete the sev-

erance.

The invention is embodied in a machine
having two opposed disk knives, each of
which is beveled on both sides to form a pe-
ripheral cutting edge, and means for support-
ing and rotating such knives, said means
having provisions for moving one of the
knives edgewise toward and from the other
to permit the insertion and removal of the
sheet of material, and in some cases to 1m-
part a reciprocating movement to one of the
knives to facilitate the cutting operation, as
hereinafter described. The acting portions
of the knives are located in a space which 1s
laterally unobstructed to permit a free edge-
wise swinging movement of the sheet of ma-
terial toward either side of the knives, 1 or-
der that edges of any desired curvature may
be formed, the beveled sides of the knives

being intended and adapted especially to

permit the free edgewilse swinging movement
of a sheet of material which is engaged with
the knives. Means are also provided for ad-
justing one of the knives sidewise relatively

 to the other, so that their cutting edges may

be located either in different planes or i the
same plane, and for adjusting one of the
knives edgewise relatively to the other, to

suitable means.

their cutting edges, and to enable the knives

to.overlap and bear against each other to any

extent desired. | |

Of the accompanying drawings, forming a
part of this specification,—Iigure 1 repre-
sents a side elevation of a cutting machine
embodying my invention. Kig. 2 represents
a front end elevation of the same. Ig. 3

of the machine from that shown in Kig. 1,

portions being shown in section. Kig. 4 rep-

resents a section on line 4—4 of Fig. 3. Iig.
5 represents an elevation of a part of the rear
end of the machine. Kig. 6.represents a sec-
tion on line 6-—6 of Fig. 4. Iig. 7 represents
an enlargement of a portion of Kig. 3.
represents a section on line 8—8 of kig. 7.

Fig. 9 represents a top plan view of the outer

end of the overhanging arm of the machine.
Fig. 10 represents a section on line 10—10 ot
Fig. 3. Tig. 11 represents a side elevation of

the lower portion of the outer end of the
overhanging arm. Iig. 12 represents a sec-

tion on line 12—12 of Kig. 11, the rock shalt
and its arm and eccentric being shown in
plane. Fig. 13 represents an enlargement of

a portion of Fig. 3, the cutters and their
shafts being shown in elevation, and a sheet

of material being shown in section between

the cutters. -

The same letters of reference indicates the
same parts in all the figures. .

The supporting frame of the machimne 1s
preferably composed of a base portion 12,
an arm 13 overhanging the base portion,
and a neck 14 connecting the base portion
and the arm at one end of the frame, the
said parts forming an elongated, preferably

horizontal, throat 15, which 1s closed at one

end by the neck 14, and is open at the oppo-
site end between the outer ends of the base

portion 12 and arm 13.

16 and 17 represent elongated shafts,
which extend side by side through the throat

15, and are provided at their outer ends with
opposed disk cutters 18 18, which are rigidly

attached to said shafts by screws 19, or other
Each cutter is provided on
its opposite sides with beveled faces 20 (}ig.
13), these beveled faces meeting to form
peripheral cutting edges, which are located
between the planes of the opposite sides of
the disks, and are concentric with the axes

of the disks. _ _
21 and 22 (Fig. 7) represent inner bearings

vary the distance between the acting parts of | for the shafts 16 and 17, said bearings being

?

represents an elevation of the opposite side g
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- knives

Tocated in the neck portion 14 of the frame.
23 and 24 (Fig. 13) represent outer bearings
for

‘mounted IGSpectwely on slides 25 and 26,

the said shafts,. said bearmngs bemg
which are movable vertically in guides formed

1 the outer end of the arm 13 and the corre-

sponding end of the base 12.

Means are provided for positively rotating
the shafts 16 and 17 simultaneously mn oppo-
site directions, the disk knives being corre-
spondmﬂly rotatcd as indicated by the
arrows in Kig, 2 and caused to simultane-
ously cut and feed a sheet 27 of material
inserted between them, The said bearings
maintain a continuous cutting relation be-
tween the knives, excepting when one of the
is moved edgewise rélatively to the

- other by mechanism controlled by the oper-

. 00

ator for a special purpose, as heremafter
described. The knives are therefore adapt-

ed to cut continuous coinciding grooves in

opposite sides of the sheet 27, said QTOOVes
resulting in the severance of the sheet. The

~means here shown for rotating the shafts

25
to the shafts, a beveled oear 29 affixed to the

comprise Intermeshing gears 08 28 affixed

shaft 16, and a dri 1iving gear 30 meshing with

~the Ooar 29, and mounted on a stud afﬁxed

30

30

to the supportmcr' frame, said gear 30 being

preferably driven by a crank 31 attached to

1its hub, and arranged to be rotated by one

hand of the opera,tor who tends the machme
the arrangement being such that the oper-

“ator can tum the cmnk with one hand and

use the other to control the sheet 27 Whmh

18 being acted on by the knives.

~ The preferred relative arrangement of the

-~ disk knives 1s that shown in Tlﬂ's 2 and 13,

40
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~wise adjustment 1s preferably confined to.

55

each other

ing d

the, beveled inner face of the lower knife
slightly overlapping the beveled outer Tace
of the upper knife, and the said beveled
faces being in close rubbing contact with

erably very slight, and is just sufficient to

prevent the cuttmg edges of the knives from

being 1n 1dent1mlly the sare plane and act-
11"0013137 against each other.
provid
to each other, both edgewise and sidewise, so

as to increase or decrease the extent of over-
Iap of the meeting beveled sides of the knives,

and to compensate for wear and grinding of
the beveled sides of the knives. The side-

the lower cutter, and 1s effected by providing

~the bearing 22 o_f the shaft 17 carrying the
- lower Gutter with an external screw thread

60

32, which engages an internal thread formed
in the supporting frame, so that a rotary
movement of the bearmﬂ 22 will cause said
bearing and the shaft 17 to move endwise,
the knife on said shaft being thus moved

sidewise to regulate its pressure against the

uﬁ

opposed kmfe The rotation of the bearing
22 may be convemently efl ected by means of

The extent of overlap 1s pref-

Means are
ed for ad]ustmcr the knives relatively

.

i

against the thread of the bea,rmw 29.

897,142

a collar 32 (F 10

7) affixed to the rear end of -

the shaft 17, Smd collar and the bearing 22

being provlded with. orifices 33 34 ad&pted

to bg ‘brought into alinement with each
VVhen the said orifices are alined, a

other.
pin 35 inserted in them, as shown in Kig. 7,

70

couples the bearing 22 to the shaft so that _ :
rotation of the shaft effected by the means

above described, causes & corresponding ro-

tation of the be_a,ring 22 and its endwise ad-
justment. This adjustment will, of course,

‘be very slight after the machine has once

When -

been put into operative condition.

79

the adjustment has been effected, the pin 35 =

is removed, and the bearing 22

secured
against accidental rotation by means of a set

'_80

screw 36 (Iig. 8) engaged with a tapped
socket in the supporting frame, said screw .

a compressible l’:)mdm*':l block 38
The
bearlnﬂ' is preferably provided Wlth a plural-

pressing

ity of orifices 33, as shown in Fig. 8, either of-

85

sald orifices bemg adapted to be brought .

into alinement with the orifice 34 in the col-
lar 32.
shaft 16 1s preferably cut-away at its end side

to accommodate the bearing 22, as shown

‘The inner bearing 21 of the upper

00

Fig. 8, said bearing 21 being secured in place -

by set screw 30, The upper knife 18 is
ad] usta,ble vertically by movements of the
shde 25, the latter being secured to the arm

95

13 by a screw 40 engaged with the outerend

of the arm 13, and.a washer 41 pressed by
the head of the screw against ’rhe outer face
of the slide 25.

42 represents. a stop screw enﬂ*aﬂed with
the outer end of the arm 13, its head holding
a washer 43 against a shoulder formed at the
upper end of the slide 25. When the screw

42 18 raised and the screw 40 1s loosened, the

slide 25 may be correspondingly raised as far
as the adjustment of the screw 42 permits,
the slide being then rigidly secured by tight-
ening the screw 40. The shde 25 18
adap sted to be adjusted either upwardly or

Jlerefore |

100

110

downwardly, either of these movements caus-
ing a corresponding edgewise adjustment of

the disk knife carried by the upper shaft 16.
The slide 26 carrying the outer bearing of

thelower shaft 17 1s adapted to be recipro-

cated toward and from the upper shaft, thus
olving the lower disk knife a reolproc&tmﬂ
edﬂ‘ewme movement toward and from the
upper knife. This movement is sufficient to
form an opening between the two knives for

the insertion and removal of the sheet when
‘the lower knife is depressed.

117

120

The sald move- .

ment may also be utilized in giving the lower
knife a somewhat rapid edgewme recipro-

cating movement to facilitate the cutting
operation when a sheet is being turned 0.
form an abruptly curved line of cut.

125

The
‘means for reciprocating the slide 26, as here -

shown, comprise a rock shaft 44 1ournaled n

a, bearmn' in the lower portlon of the outer

130



10

15

20

25

30

39

897,142

3

end of the base 12, an arm 45 affixed to one | material, thisneck being subéequentlybroken

‘end of the rock shaft, an eccentric or eccen-

tric wrist pin 46 affixed to the other end of
the rock shaft, said wrist pin engaging a slot
formed for its reception in the shde 26, a
spring 48 connecting the outer end of the
arm 45 with the supporting frame, and a rod
47 connecting the outer end of the arm 45
with a treadle, not shown. The spring ex-
erts an upward pull on the arm 45, the ar-

rancement being such that the spring nor-

mally holds the rock shaft, with the eccen-
tric 46, in its highest position, and with 1ts
center in alinement with the centers of the
disk knives, so that the eccentric is on a dead
center, and cannot be depressed by down-
ward
knife. The said knife is therefore rigidly
supported, unless the arm 45 is swung down-
wardly against the stress of the spring 48 by
pressure applied to the treadle through the
rod 47. When the arm 45 is swung down-
wardly, the eccentric is correspondingly de-~
pressed, and the lower disk cutter is given a
downward edgewise movement. When the
pressure on the treadle is released, the spring
raises the eccentric, and imparts to the lower
disk knife an edgewise upward movement.
The slide 26 is guided in its upward and
downward movements by means of a screw
50 passing through a slot in the slide 26, and
engaged with the base 12, said screw sup-
porting a.collar or bushing 51 and a washer 52.
These edgewise movements of the lower disk
knife are not required when the line of cut

“has a gradual curvature or is substantially

40

45
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65 other knife by a narrow neck of the uncut | portions of said knives being located in a

straight, excepting to separate the cutters

for the purpose of Inserting or removing the

work. When, however, the line of cut 1s
abruptly curved, it is found advantageous to
oive the lower disk knife a series of upward
and downward movements in somewhat
rapid succession, the operator alternately
depressing and releasing the treadle to cause
these movements. - - |

It will be observed that the shafts 16 and
17 are comparatively slender, and are so
elongated that they are adapted to spring
sufficiently to permit the described edgewise
adjustments and movements of the disk
knives. - '

The described provisions for adjusting.the |

disk knives relatively to each other, one knife
having a sidewise 4nd the other an edgewise
adjustment, not only enables the extent of
overlap of the knives to be varied, and an
overlapping contact maintained, but also
enables the cutting edges of the knives to be
separated and arranged exactly opposite

each other when it is not desired to have the

knives entirely sever the material, in. which
case the bottom of the groove or cut made by
one knife will be slightly separated from the
bottom of the groove or cut made by the

pressure exerted on the lower disk

to complete the severance. The operation
of the machine is therefore not limited to a
shearing cut, which is produced when the
knives overlap, although in relatively tough
fibrous material, the shearing cut is prefer-
able, while with more brittle materials the

incomplete non-shearing cut above described

may be advisable. : -
T find that the two opposed disk knives,
act conjointly to form continuous coin-
ciding cuts in opposite sides of a sheet of ma-
terial, and have cutting edges which are
formed and adapted to form very short or
abrupt curves without nicking or distorting
the edges, the abruptly curved edges being
practically as smooth as relatively straight
or gradually curved edges.
the fact that only a short segment of each
knife enters the material, and further to the
fact that the beveled sides of the portion of
each knife which enters the material, present
a convex curvature which permits the iree
turning of the work edgewise, required to
form shorter or abrupt curves. -
Tt will be observed that the organization of
the machine is such that there is a free unob-

structed space on each side of the acting por-

tions of the knives, this space permitting a
sheet of material engaged with the knives, to
swing edgewise in a plane parallel with the
axes of the knives, and toward either side of
the knives, in order that the work may be
manipulated to cause the knives to form cut-
ting edges of any desired curvature. The
beveled sides of the disks which form the cut-

ting edges, are very important features of my

70
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This 1s due to

89
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machine, because they permit the free turn-

ing of the material edgewise or n 1its own
plane .toward either side of the cutters, with-

out causing the turning movement to distort

the formed edge when the curvature 1s ab-
rupt.
in indenting the sheet, crowd the material
outwardly, and somewhat thicken the formed

edges, the thickening is uniform, and 1s the -

same on straight as on curved edges, there
being no exceptional thickening on curved
edges. The overlapping relation between
the cutters is also a feature of much 1mpor-
tance, since this enables the cutters to entirely
sever the material without having their cut-
ting edges brought into direct opposition to
each other and therefore liable to mutual m-
jury. Provision for adjusting one of the cut-
ters sidewise and the other edgewise 1s 1mn-

106

While the cutting edges of the knives

110

115

120

portant for the maintenance of this overlap-

ping relation, and its adjustment to make the
overlap greater or less.

- I claim: _ -

1. A cutting machine comprising a pair of
opposed disk knives, each beveled on both
sides to form a cutting edge, which 1s con-
centric with the axis of the knife, the acting

125
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space which is 1aterally unobstluoted to per-
mit a {ree edgewise swinging movement of the
work toward either side of the knives, means
for rotating the same, said means hzwinﬂ
Provisions “for mamtammw a continuous
cutting relation between the knives, and
means controlled by the operator for recipro-

cating one kmfe edgewise towal(- and from
the other :

2. A cutting machine, comprising a pair of

opposed cdisk kmvoo each beveled on both
sides to form a outtmo edge, the outer side of
one knife ovella,ppmcr the inner side of the
other knmife, and means for rotating the
knives mmultaneously In opposite (hrootlons

the acting portions of the knives being lo-

cated in a space which is laterally unob-

structed to permit a free edgewise swinging

movement of the work tOWELI rd either side of
the knives.

3. A cutting machine oomprlsmo a pair of
opposed disk kmves each beveled on both
sides to form a outtuw edge, which 1s con-
centric with the axis of the kmfe the acting
portions of said knives being located in
space which 1s laterally unobstructed to
permit a free edgewise swinging movement of

the work towa,rd either sulo of the knives, the

outer side of one knife overlapping the i inner
side of the other knife, means for rotating
the knives, said means havmg provisions for

mamtammo a continuous cutting relation
‘between the knives, and means for adjusting
one of the knives odgewmo and the other

sidewise to vary the extent of the overlap.
4. A cutting machine comprising a pair of

.elong%te,d shafts, a supporting frame having

outer and inner boarmgs for saxd shafts, op-
posed disk knives aflixed to the shafts, each
beveled on both sides to form a cutting edcro
which is concentric with the axis of the kmfo
the acting portions of said knives being-lo—

cated m a space which 1s laterally unob-

structed to permit a free edgewise swinging
movement of the work toward either side of
the knives, said bearings maintaining a uni-
form cutting relation between the kmnives,

the outer side of one knife overlapping the

inner side of the other knife, and means for
adjusting one of the mner bearmws longitu-

- dinally to effect a sidewise admstmont of tho

- cutter carried by the shalt journaled therein.

60

60

5. A cutting machine comprising a pair of
elongated Shafts a supporting frame having
outer and inner bearmgs for said shafts, op-
posed disk knives affixed to the shafts, each

“beveled on both sides to form a outtmo* edge,

which is concentric with the axis of the knife,

“the acting portions of said knives being lo-
cated in a space which is laterally unobA

structed to permit a free edgewise swinging
movement of the work toward either side of
the knives, said bearings mamt‘unmﬂ‘ 9, UnNIi-
form outtmcr relation botweon the kmvos

‘means for &d]ﬂStlIlﬂ‘ one of the outer bearmﬂ's

'

|
!
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laterally to effect an edgewise adjustment of

one of the cutters, and meansforadjusting one
of the inner be.«lmws longitudinally to e

a sldewise .::Ld]ustment of the other cutter.
6. A cutting machine comprising a sup-

porting frame ha,vmﬂ‘ a throat which 1s open
at one end of the frame inner bearings at the
closed end of the fmme outer bearmﬂ‘s at
opposite sides of the open end of thie throat
shafts journaled ‘In said bearings, and ex-

tending through the throat, opposod cisk
hafts,
ttmﬂ
edge, which is concentric with the axis of tho'

knives affixed to the outer onds of the s
cach beveled on both sides to form a cu

kmfo the acting portions of said knives
bomw located m a space which 1s laterally

-unobstruoted to. permit a free edgewise
swinging movement of the work towardt

olthor S1do of the knives, said bearings main-

| taining a uniform outtmg relation between

the knwos the outer side of one knife over-

lapping the inner side of the other knife, one
of the said outer bearings being movable by
the operator toward and from the other to
project and retract the knife supported by'

said bearing. - ~
7. A outtmﬂ‘ machine comprising
porting frame ha,vmo* a base portion, a neck

Tect _

sup-

70

75
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portion and an arm overhanging the base

portion, inner bearings in the neok portion,
outer bearings mounted on the outer ends of
the base portlon and arm, one of said outer

other, shafts ]ournaled in saild bearings, and
havmo" opposed disk knives at their outer

ends, each beveled on both sides to form a
cutting edge, which 1s concentric with the
axis of the k_mfe the aeting portions of sald .
knives being located in a space which 1s
105

laterally unobstructed to permit a free edge-
wise swinging movement of the work toward
either Slde of the knives, said bearings main-
taining a uniform (,uttmﬂ' relation between
the knwes and means for reciprocating the

movable outer bearing to project  and re-

'bearmﬂ's being movable toward and from the

100

110

tract the knife supportod by it, said means

having provisions for rwldly supporting
sald bearma and knife When the knife 1s 1n
1ts pr()]ooted position. - .

8. A cutting machine comprising a sup-
porting frame ha,vmﬂ a throat which is open

at one end of the fmme inner bearings at

the closed end of the frame outer bearmﬂ*s at

opposite sides of the open end of the throat

one of said bearings being movable- toward

115

120

and from the other shafts journaled in said

bearings, and havmc‘ opposed disk knives at
their outer ends, a Tock shaft journaled 1n -

the frame, and havme 'at one end an arm
and at the other end an cccentric engaged

with the movable outer bearing, a spring
acting on said arm to normally hold the
eccentric and the movable bearing in posi-
tion to project the knife carried by said

bearing, and means for moving the arm 180

125
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against the stress of the spring to retract
said knite. |
9. A cutting machine comprising a sup-
porting frame having a throat which 1s open
at one end of the frame, inner bearings at
the closed end of the frame, outer bearings at
opposite sides of the open end of the throat,

“and shafts journaled in said bearings, and

10

carrying opposed disk knives, one of sald

inner bearings having a screw thread en-
cagement with the frame and-adapted, when
rotated, to impart a longitudinal adjust-

O

| ment to the shaft Ijoumaled therein, and a

lateral adjustment of the knife carried by

said shaft, means for simultaneously rotating 15

said shafts, and means for coupling the said

inner bearing to the shaft journaled in 1t to

cause a rotation of the bearing. -
In testimony whereof I have affixed my

signature, in presence of two witnesses. |

~ ALBERT F. PRESTON.

Witnesses: | | o

F. R. ROULSTONE,

P. W. PrzzETTI.
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