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To all whonv it may concerr:

Be it known that I, EDWARD M. WARING,
a citizen of the United States, and a resident
of the borough of Brooklyn, in the county of

| my invention.

Fig. 2 is an end elevation of
the machine. Flcr 518 a sideelevation look-
ing from the reverse side and with a part
ehown in vertical section. Fig, 418 a verti-

5 Kings and State of New York, haveinvented | cal central section through the machine on a
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- reducing the horizontal dimensions of the |

certain new and useful Improvements in
Cloth-Cutting Machines, of which the fellow
ing 18 a specification.

My invention relates to that class of eleth-
cutting machines designed for use in cutting

a pile of cloth upon a teble and operated by | knife together.

means of a motor supported with a knife
upon a suitable standard rising from a foot-
plate adapted to slide over the SUIdeG of the
table beneath the cloth.

The first part of myinvention relatesto tha,t

particular class of cloth-cutting machines in

which the knife is driven by an electric mo-
tor; and the main object of this part of my
invention 1s to secure increased stability by

parts above the base and by securing a more

- uniform distribution of the weights.
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A further object of this part of the inven-
tion is to bring the bearing for the armature-
shaft close to the pole-pieces or point where

the torque 1s applied, thereby strengthen- |

ing the machine and securing mereesed dura-
bility.

My invention consists in the novel combi-
nation of field-magnet pole-pieces, armature-
axis, and eross—ber atffording a bearing for
the upper end of said armature-axis, as here-

inafter more fully described, and specified in

the claims.

My invention relates also to the details of
construction of a rotary-knife guard, as here-—
inafter set forth.

The object of my invention is also to pro-
vide suitable ball - bearings for the rotary
parts—as, for instance, fer the armature-
shaft and rotary knife; to which end the in-
vention consists in the particular details of
construction, as hereinafter described in con-
nection with the accompanying drawings.

My invention relates also to the construc-
tion and manner of supporting the sharpen-
ing device and to other details and features of
construction, aswill be hereinafter more fully
described and then specified in the claims.

In the accompanying drawings, Figure 1 is

a side elevation of an apparatus embodying

line transverse to the knife and core of the

field-magnet, the armature being, however,

shown in side elevation. Fig. 5 shows in
vertical section a modification in the man-
ner of gearing the armature-shaft and the
Fig. 6 18 a perspective view
of the kmfe-ﬂ‘uerd in its preferred form de-
tached from the machine. Fig. 7 is a cross-
section through the knife and the eharpening

device on the line A A, Fig. 1, loekmg in the

direction of the arrows.

1 indicates ihe base of the maehme, which
rests directly upon the table upon which the
cloth is supported and may be provided with
snitable casters or rollers to enable it to be

readily moved over said surface.

2 is a standard rising from said base and

supporting the knife, driving-gear, motor,
and other parts of the machine.

Said stand-
ard is preferably fastened to the base-piece
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by bolts or screws, as shown, the parts meet- .

ing on a horizontal line to permit the inter-
position orremoval of liners which will change

30

the distance of the knife center from the base

and compensate for wear and diminution of

the circumference of the knife. Attached to
said standard is a suitable frame or casting
3, to which the field-magnet of the motor is
secured by means of bolts or serews 4 pass-
ing into the poles 5 for the field-magnet. The

field-magnet is itself composed of a horizon-

tally- dleposed core 6, wound with suitable
coils 7 and provided w1th polar projections
8, extending vertically downward from said
core and terminating in the pole-pieces- 5,
which are formed, as shown, to embrace the
armature 9 of the eleetric motor. These
polar projections 3 ferminate in the pole-
pieces 5, which are formed, as shown, to em-
brace the armature 9 of the eleetue motor.
These polar projections and pole-pieces are
each preferably in the general form of an in-
verted letter T and are fastened to the end

of the core 6 by proper bolts or screws 10 as

usual in the art.
The armature-shaft 11 has a beermﬂ' at its

upper end in a cross-bar 12, fastened between |
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the polar projections 8, and at its lower end | 24, separately attached to the horizontally- '

rotates in a bearing or bushing 13, set in an
opening in the casting 3, as clearly shown 1n
Fig. 4. The bearing at the upper end of the
Shdft 1s designed to receive the end thrust of
the shaft 1111pa,1ted o it from the beveled
oear at the lower end when the machine is
doing work. At the extreme lower end of
the shaft 11 is a beveled gear 14, secured to
sald shaft in any suitable way and serving
to impart motion to the knife 15, which ro-
tates 1u a vertical plane and which 1s fas-
tened by a nut 16 to the hub 17 of a beveled
gear gearing with the beveled pinion 14. The
gear 15 cased in the recess formed in the face
of the standard 2 and 1n the lower end of the
casing 3. A hood 18 c¢loses the space inter-
venlng between the gears to thoroughly pro-

- tect the parts.
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The brushes 19 for the motor are carried
by suitable brush-holders mounted on pro-
jections from the casting or frame 3.

At its upper end the armature-shaft is pro-
vided witbh a bpall-bearing in the cross-piece
of frame 12, which latter may be of non-
magnetic material, so that 1t shall not mag-
netically short-circeuit the lines of force of
the field-magnet. Sald ball-bearing is con-
structed, prefelably, as follows: At or about
the center of the eross-bar 12 an enlarged cir-
cular opening is formed, adapted to receive
a hardened-steel bearing 20, having a conical
raceway disposed, as shown, for the balls.

‘The other member of the ball-bearing con-

Sists of two cones 21, one of which has a
threaded projection, upon which the other
screws 1o fasten the cones together. The
threads are of such direction that the two
cones will tend to tighten upon one another
by any resistance to rotation. The shaft has
a reduced end adapted to rotate in an open-
ing 1u the center of the internal member of
the ball - bearing, and has a shoulder, as
shown, by which the ball-bearing is made to
receive the end thruston the shaft. The cone
20 is fastened in the circular opening in the
cross-bar 12 by means of screws 22 and rests
upon an internal offset or shoulder of said
circular opening, as clearly shown in the ver-
tical section. DBy this construction and ar-
rangement of the parts I not only secure com-
pactness, but also afford a bearing for the
armature-shaft near to the field-pole 5, and
therefore near to the point where the torque
isappliedand where the greatest strain comes.
It will also be seen by the disposition of the
magnet, the armature, and its bearings that
all the parts are brought within a small com-
pass and over the center of the base, so that
the machine will be much less top-heavy than
is the case with previous constructions of
electromagnetic cloth-cutters.

The ball-bearing for the kuife 15 consists
of an internal conical or otherwise shaped
ball-race formed on the interior of the hub 17,
to which it 18 secured, coOperating with an

opposite ball-race composed of the two cones |

projecting stud or boss projecting from the
standard 2, as clearly shown in cross-section.
The exterior of said stud or boss is threaded
to permit the threaded cones to be fastened
thereon in proper position. The threads.are
cut in such direction that in the rotation of
the parts the cones will tend to tighten in po-
sition against the shoulder upon the casting
2 and so that the outer cone will tend to
tichten against the inner one. By unscrew-
ing the outer cone the gear and balls may be
reddlly removed.

The guard shown in detail in Flﬂ" 6 is for
alotdly cutter and is mouanted to be capable
of turning a limited distance concentrically
with said knife.
is carved to conform to the circamference of
the circular knife-edge and 1s arranged to
project slightly beyond or to be just flush
with said edge, but in close proximity there-
10, s0 as to prevent the knife-edge from strik-
ing any objeet in front therecf. The for-
ward edge 26 of the knife-guard might be ex-
tended around over the edge of the knife;
but it is sufficient that it project slightly be-
yond the knife-edge at one side of the knife,
as shown. The guard is properly formed
with a shoe 27 on its forward portion adapted
to rest upon the pile of c¢loth, and said shoe
is preferably curved or upturned at 1ts for-
ward end, so that it will ride up over the edge
of the pile as the knife moves forward. ‘T'his
shoe is located, as shown, slightly back of the
edge of the knife, so as not to obscure the
edge from the view of the operator. The shoe
may be formed apon an arm 28, which 1s at-
tached to the guard and extends over the
edge of the knife and down to the center
about which the knife turns, so as to afford
a double bearing for the guard, one bearing
on each side of the standard 2. The preferred
manner of supporting the guard 1s as follows:
29 is a pin or stud passing centrally through
the boss 25 and preferably formed as a screw,
the enlarged head of which forms a rotary
bearing-surface for the center of the guard
on one side, while a similarly-formed nut 30
upon the opposite end of the screw forms a
rotary bearing or support for the arm 28,
The guard turns freely upon these bearings
or supports and is preferably held down upon
the cloth by gravity, so as to guard the ex-
posed pmtlon of the knife above the upper
layer of cloth. If it is desired to limit the
extent to which the guard may be dropped
downward toward the base 1, it may be pro-
vided with a pin or projection 31, adapted to
engage with a stop 32, carried by the nut 30.
By loosening the screw 29 and turning the
nut 30 to different positions, s0 as to set the
stop 32 to the desired position, the extent to

which the guard may be dropped may be lim-

ited to any desired degree. When the screw
and nut are tightened together, the stop will
be held immovably in the proper position.
The threads are eut in such a way that when
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The edge 26 of the guard
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3

the guard engages the stop it will tend to | produced by the rotation of the knife when

tlfrhten up the nut
Tt is preferred to make the head of the

serew and the nut with conical bearing-sur- |

faces where they engage with the standard

2 and boss 25, as clearly shown in the sec-

tional view, Flig. 4.

The ‘-"‘llald may be prov ided with an arm
Or progeetlon 33 in such position as to permit
the operator to lift the guard away from the
cloth by taking hold of the arm with his
thumb or ﬁnn'el when he begins the opera-
tion of euttinﬂ* a pile of fabric. Upon re-
leasing the arm the guard falls down with
the shoe 27 in contact with the upper layer
of cloth, and the whole exposed forward edge
of the knife is then guarded. |

If desired, a spring may be emplo:yed as
indicated at 50, to press the guard down upon

the cloth, or the cguard may have slight frie-

tional enﬂaﬂement with the side of the knife,
so that as the knife rotates it will tend to
draw the guard down and keep it in proper
position.

The sharpening device consists of two disks
36, of emery or other suitable abrasive sub-
stance. fastened on a horizontal pin or shatt
which is secured to the end of arm 37. 'T'he
latter is pivotally mounted upon some por-
tion of the frame 3 or other part of the ap-
paratus and is provided with a spring which

tendsto keep the disksorsharpeners 36 raised

in the position shown in full lines. The
sharpeners 36 are separated by a slight space,
as shown in Fig. 2, and when they are de-
pressed into the posmon shown in dotted
lines in Fig. 1 the edges of the disks receive
the edge of the knife between them. The
sharpeners are, however, mounted so as to
engage the edge of the kmfe in an inclined
position, as 111d10ated in Fig. 7. This man-
ner of engagement may be secured by mounb-
ing the stud which carries said disks so that
it shall project from the arm 37 out of paral-
lelism with the axis of rotation of the knife.
As will be obvious, the same result might be
obtained by so mounting the arm 57 uponits

- pivotal support that it will swing on an axis
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out of parallelism with the axis of the knife.
By thus mounting the sharpening device I
am enabled to 1mpart a bevel to both edges
of the knife and dispense with the use of
special devices for foremcr the disk 36 toward
the knife in a dwectlon transverse to the
plane thereof. The disks are kept apart the
necessary distance by replaceable and re-
movable washers 40, mounted upon the stud
or pin which c&rries them.

41 is a suitable handle carried by the arm
37 or the pin upon which the disks 30 are
mounted for the purpose of depressing the
sharpening device into engagement with the
knife.
which the disks are held upon sald stud or
pin against rotation.

51 is an adjustable knife-plate which re-

42 is a suitable clamping -nut by

passing through the pile of fabric. This
knife-plate is so constructed as to provide a
vertical adjustment to compensate for the
wear in the knife and reduetion of diameter

7€

of the same, for which purpose it is provided

with an inclined upper surface, upon which
the cloth rests, and is fastened to the base by
a screw which permits a longitudinal ad-
justment cf the knife-plate rearwardly as the
edge of the knife wears away. DPreferably
the plate 51 has & bearing upon the base,
which rises at an angle rearwardly, so that
by the horizontal rearwmd adjustment the

"shoe will be raised toward the center or hori-

zontal line to the axis of the knife, thus more
effectually preserving the position of the an-
ole or point at which Lhe edge of the rotating
kmfe and the upper surface of the kmfe plate
intersect.
When it is desired to increase the depth of
the pile of fabric that may be cut, the shatt
1 may gear indirectly thelewnh as indi-
cated in Fig. 5, where 52 mdmates an inter-

mediate pinion furnished with a beveled

gear to engage with the bevel-gear on the end
of the armature-shaft and ltself gearing with
a gear or pinion upon the hub which carries

| th@ knife.

What I claim as my invention is—

1. In a rotary cloth-cutting machme the
combination with a base and standard, of a
driving electric motor mounted theleon and
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havmﬂ' a field-magnet whose core 18 horizon-

tally dlsposed and is provided with depending
‘pole-pieces and an armature mounted to ro-

tate on a vertical axis between said pole-
pieces, a bearing adapted toreceive the thrust
of the upper end of said armature-axis,a cross-
bar supported between the field-poles imme-
diately beneath the core but above sald ar-
mature to afford a support for said bearing,
a rotary knife mounted to revolve cn a horl-
zontal axis on said standard and a gear con-
necting said knife and armature.

2. In a rotary-knife cloth-cutting machine,
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the combination of the rotary knlfe the field-

magnet having a horizontally-disposed field-
magnet core and depending pole-pieces at-
tached to opposite ends of the same, anarma-
ture mounted upon a vertical axis, a cross
bar or piece supported between said pole-
pieces parallel to the magnet-core and imme-
diately beneath the same so to lie in the

115
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space between the field -coll and the mag-

netic field in which the armature rotates, a
bearing for the upper end of the armature-
shaft formed in said cross-bar, and a suitable

gear eonnectmn' the lower end of the arma-

Lure with the rotary knife.

3. Inarotary-knife cloth-cutting machme,
the combination of an electrie m0t01 having
a field - magnet consisting of a straight core
provided with depending pole-pieces project-
ing at right angles from said core, a cross-
bar of non-magnetic material supported be-

ceives the pressure of the lower layer of cloth | tween said pole-pieces in the space immedi-
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ately beneath the field-magnet and between | thescrew 29, the hut 30, and a projection from 33

the same and the magnetic field in which the
armature rotates in a horizontal plane, an
armature rotating on vertical axis and hav-
ing a bearing at its upper end in said cross-
bar, a suitable base, a standard rising there-
from and provided with a frame or casting
to which the pole-pieces are secured, a bear-
ing for the lower end of the armature formed
In said frame or casting, and a rotary knife
mounted on the standard and connected with
the armature through a suitable gear.
4. In a rotary cloth-cutting machine, the
combination substantially as described of a
base 1 and standard 2 rising therefrom, a ro-
tary knife mounted in said standard, a frame
3, the inverted-T-shaped pole-pieces 5 fas-
tened thereto, a cross-bar12 uniting the same,
a field-magnet core-piece parallel tothe plane
of rotationof the knife and to which the pole-
pieces are secured above the cross-bar, the
armature 9 whose axis has a bearing in the
cross-bar 12 and in the frame 3, and a suit-
able gear between the armature and the knife.
9. In a rotary cloth-cutting machine, the
combination substantially as deseribed, of
the standard 2, a stud 25, a hub 17 having a

beveled gear on its inner face, the knife de-

tachably secured to the opposite face of said
hub 17, a ball-bearing for said knife consist-
ing of the cones 24 engaging by ascrew-thread
with the threaded stud, and an opposite ball-
race formed on the inside of the hub.

0. The combination with a knife-guard, of

l

sald nut adapted to be engaged by a projec-
tion from the swinging knife-guard, as and
for the purpose described. _—

7. In a rotary ecloth-cutting machine, the
combination with the rotary knife, of a pair
of sharpening-disks 36 and a support there-
for arranged toswing said disks in a plane out
of parallel with the plane of rotation of the
edge of the knife, as and for the purpose de-
seribed.

3. The combination in a cloth-cutting ma-
chine, of a rotary knife, a knife-guard mount-
ed upon thestud about which theknife turns,
a shoe upon the forward side of the guard,
and an arm 28 attached to the guard and ex-
tending over the edge of the knife and down
to the center upon which the knife turns as
and for the purpose described.

9. The combination with a rotary - knife
cloth-cutting machine, of a swinging knife-
guard mounted on pivotal bearings and an
armor projection 33 extending from the guard
to afford means whereby the operator may
lift the guard when he begins the eutting of
a pile of fabric as and for the purpose de-
scribed. |

Signed at New York city, in the county of
New York and State of New York, this 3d day
of February, A. D. 1902. -

EDWARD M. WARING.

Witnesses: . -
H. C. TOWNSEND,
E. L. LAWLER.
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