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T'o all whom it may.concern.:

- Beit known that I, GEorcE A. TURNBULL,

a citizen of-the United States, and a resident

~of Chicago, Cook county, Illinois, have in-

5 vented certain new and useful Improvements’

~ in Metal Cutting and Forming Machines; and

10

I do hereby declare that the following is a
full, clear, and exact description of the same,
reference being had to the accompanying
drawings, and to the letters of reference
marked thereon, which form a part of this

- specification.

This invention relates to improvements in

~ cutting dnd forming machines and is de-

15

signed more particularly to cut and form.

metallic sheets preparatory to expanding the
same In making expanded metal.
To make expanded metal it is usual to cut

 the sheet to provide a plurality of relatively

20

short slits arranged staggering on the ma-
chine a distance apart equal to the desired
width of the web of the metal when expand-
ed. Ordinarily the cutting of the sheet has

" been done by means of a reciprocating knife

25

30

bar. In my invention set forth in United
States Patent No. 664,193, the cutting, form-

ing and expanding of the sheet is done by a

continuous rolling process, the cutting and

forming apparatus of which is the subject of

the present invention and is an improvement

on the cutting and forming apparatus therein

~ set forth. 1

3D

The mvention provides very powerful
though simple ang accurate cutting and
forming means and owing to the construction
and arrangement of the knives and the form-

N Ing means adapted to operate at a much

40

higher rate of speed than has been possible
In constructions heretofore revised. Owing

to the construction and arrangement of the

- operating means the cost for repairs on the

~ machine is also greatly reduced.

45

The object of the invention is primarily to
provide a machine adapted to cut and form
the metallic sheet at a higher rate of speed

- than has heretofore been possible, and also

- with greater accuracy.
Ject of the invention to provide means for ad-
Justing the knives radially on the rolls to
50

And 1t 1s also an ob-

compensate for the wear of the same through

use, and to enable any of the knives to be

quickly removed and others accurately ad-
Justed in place thereof when desired.

il

~ The mvention Consis't.s 1in the ﬁlaﬁters here-.
mafter described and more tully pointed out

and defined in the appended claims.

In the drawings: Figure 1 is a fragmentary

top anding

_ Iil&n view of 2 machine for ex
meta

provided with cutting and

as been slitted or cut and partly formed.

0d

. . orming .
“means embodying my invention. Fig. 21is a
Elan view of the sheet of metal after the same

60

Fig. 3 is an enlarged fragmentary transverse

section of one of the cutting rolls. Fig. 4is a

AIragmentary top plan view of the same. Fig.

5.1s a side elevation of one of the carrying
rings. Fig. 6 is a plan or edge view of the
same. Fig. 7 i1s an enlarged fragmentary
plan view of one of the carrying rings and a
s]i)a,cing rimg. FKig. 8 1s'a similar fragmentary
P

an view which illustrates a modified form

of the carrying rings. Fig. 9 is an end eleva-
tion of one of the cutting rolls. Fig. 10 is a
fragmentary longitudinal section of a cutting
rolF with the knives, carrying rings and spac-
ing rings removed and illustrating one ar-
rangement of the adjusting means.
1s a central longitudmal section of a cutting
roll showing a slightly different arrangement
of the adjusting :neans. Fig. 12is a frag-
mentary vertical section taken through the
rolls. Fig. 13 is an enlarged fragmentar
section oi‘g an upper and lower cutting roll.
Fig..14 is a fragmentary section of the lower
cutting roll showing a modified form thereof.
As shown in said drawings:—A and A!
indicate the side members of the frame

of anv desired material and construction.

Journaled transversely of said side mem-
 bers are the horizontal shafts B—B/'—B*—

—B*—B® of which the shafts B—B?—
B* are journaled on the upper side of the
frame and the shafts B’—B*—B% are jour-
naled on the lower side of the same, each pair
comprising an upper and a lower shaft and
driven oppositely by intermeshing gears as
shown in Fig. 1, of which only the gears on

the upper shafts are shown and indicated re- .

spectively by b—b—1b* and which engage the
complemental gears on the lower shaft there-
by causing said shaft to rotate oppositely,

b* 1s a pinion secured on the main driving

shaft C and intermeshes with the cears b—>b!.

' On said driving shaft is secured. a8 driving

pulley 8° in a familiar manner. A pinion b’

L

Kig. 11
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| similar to the pinion 4 is journaled on a stud -
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~upon the shatt.
threaded at the end carrying the collar ¢® and
" jamb nuts ¢—¢® are secured thereon in posi-

'3_.5

2
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shaft which is secured on the frame member | bottom bearing sufféée adapted for positive
A’ in position for said pinion to be engaged

by the gears b'—0b*.

- Rigidly secured on the shafts B and B’ and
B*—B?® are cutting rolls C—C'—C*—C* of
which the upper rolls C—C’ comprise each

as shown a central roll or core ¢—¢’ secured

on. its shaft by means of a feather b° as shown
in Fig. 11 and on each side of which 1s pro-
vided the clamping collars ¢*—¢?® of which the
collar ¢? is provided with an elongated hub ¢*

shrunk on the shaft and provided with set

serews adapted to positively engage the same
Each of said shafts is screw

tion to force said collars ¢*—c¢* and ‘the cen-

. tral rolls c—c¢’ into binding contact as shown

20

in Fig. 11 and a plurality of bolts ¢® extend
through said collars and core and bind the
same rigidly together. Each of said rolls or
cores c—¢’ 1s grooved longitudinally on the
periphery providing a plurality of longitudi-

nal flat-bottomed seats adapted to receive

25

30

‘85

adjusting wedges D and d or d’ and corre-
spond in number with the number of longi-
tudinal rows of slitting knives adapted to be
arranged on the periphery of sald cutting

rolls and which, of course, will vary with the
size of the roll-and the length of the slit to be
- made. thereby. Apertures are provided in

said collars registering with the seats in said

rolls and adapted to receive the point of said
wedges, of which as shown the wedge mem-.

ber D is provided with flanges adapted to en-
gage on said collar and acts to afford an 1n-

. clined surface corresponding with the taper

40

429

of the wedge d so that the outer bearing sur-
face thereof is parallel with the axis of the
roll. Seated on said rolls are carrying rings
E, each of which as shown in Fig. 5 i1s notched
on the inner side to engage over the wedges
and -intermediate said notches is provided

~with radial inwardly directed projections ¢
 which bear upon the Tolls between the wedges
‘as shown 1n Iig. 3.

illllStI'&ted-iIl FIgS 4, 5, 6.and 7 are algo pro-

50

vided on each of the faces thereof with out-

wardly directed wedge shaped projections or
stops ¢’ of which the-adjacent sides of adja-

~ cent stops are parallel and between which

fit the removable and adjustable knives F.
Said knives or cutters F, as shown, are of a

thickness equal to the distance between the

alternate slits to be formed in the sheets and

are transversely concave on the face and pro-

vided on opposite sides with cutting edges f
as shown in Figs. 4, 11 and 13, so that each of
said knives provides simultaneously two slhits
in -the sheet operated on thereby. Said
knives are of uniform width and the front

‘and rear edgeés thereof are parallel and fit be-

tween the stops or projections ¢’ on the carry-

ing ring and near the bottom or lower edge |
. of said knives the edges taper inwardly to a | As shown parallel stripping. bars

The carrying forms.

engagement on said

adjusting wedges d so

that when said knives are in position as

shown in Fig. 3 the same fit very closely .be-
tween and have positive bearing at the front

and rear edges on the projections or stops ¢
and at the bottom rest on said wedges.

 Means are provided for rigidly clamping
the knives in place comprising convexly
curved spring plates f? of a width to fit
closely between the adjacent front and rear
edges of adjacent knives and which are rig-
idly secured to the projection ¢’ between
adjacent knives by means of set screws f°
which act to spring said plates inwardly rig-
idly jambing or locking the knives in place.

30

As'shown in Fig. 4 a spacing ring K’ equal in"
width to the thickness of the cutting face of -

the knives is secured between each of the
peripheral rows of knives on each roll. Saxd

Ting is similar to the carrying ring K with the
‘exception that- it lacks the projection or
plain sides thereol bear -

stops ¢ and the
against said projections on the carrying ring
and afford one of the side walls for the knife
pockets as shown in Fig. 4. |
‘QObviously, if preferred, the carrying rings
may be constructed as indicated by E* 1n
Fig. 8 as having projections ¢* on.one side
only thereof. When so constructed the
spacing rings may be omitted mnasmuch as a

plurality of said carrying rings when placed
as shown in Fig. & with the proj ections of one.

carrying ring bearing against the plam side

of the adjacent carrying ring afford knife
pockets similar to those before described.

As shown, the knives F on each of the cut-
ting rolls G and C’ are staggered with each
other so that each of said rolls affords half
the slits in each of the sheets fed there-

through, those on the second set of rolls pro--

viding the alternate slits in the sheet which
are staggered with respect to those formed
by
C and

(>—(C?® in which the peripheral grooves are
disposed as shown in Kigs. 3, 12 and 13, to
register with the cutting edges of the ‘knives
F and provide angular cutting shoulders be-
tween which and the edges of the knives the
sheets are engaged as they pass between the

rolis.

Said rolls €2 and C? may, i -prefel‘fed,

1G0

105

the first pair. Beneath each of said rolls
and journaled on the shaft B’ and

110
B? respectively are peripherally orooved rolls

115

be cast or constructed solid, the peripheral

orooves turned or- otherwise constructed
therein in a familiar manner, as shown, how-
ever, the same are constructed of a plurality

120

of plates K rigidly bolted together upon the

cores d*—a® of the lower roll by means of the

bolts &’ which pass therethrough and are

1235

held in place by the clamping collars K" and - -

K2, The alternate plates in said rolls are of

less diameter than the adjacent plates thus

providing the shoulders before described.
g’ extend

130
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- equal to the diameter of the ¢

15

20

30

-~ formed therein.
“direct the sheet into the next pair of Tolls
where the alternate slits are cut which are

40

45
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between the knives on said cutting rolls and | and expanded as it passes -throuch the ma-
~ act. to prevent the sheet from hmdlnn to di-

rect the sheet into the next su(,ceedmfr rolls.
If preferred the plates K forming the cuttmﬂ‘

shnulderb of the lou er rolls mav be formed 1n

sections £, as shown in Fig. 14 and rigidly

bolted tt)U‘EﬂlE}I' by bolts k2

At the rear-end of the machine are forming
rolls. G—G’ rigidly secured on the shafts B
and B>.
ttting rolls and
*)euphery with

are each provided on their

“projections or teeth g which are V shaped or

convex transversely as preferred. Said pro-

Jections have each a length approximately

equal to the solid portion of the sheet be-

tween the ends of longitudinallv alined slits

and are arranged staggering with those of

the lower roll and as the rolls revolve the

V shaped projections on the lower roll en-
cages the metal between longitudinally alined
slits and those of the upper roll engage cen-
trally in the slits on each side of the same

" and force the cut edges downwardly between
25

the center or uncut portlons thus suppmted
thereby forming the sheet as shown in Fig.
2 at Il prepamtow to the expansion. The
forming rolls may be constructed in any de-
sired manner and each of the projections may
be formed integrally therewith or rigidly but
removably bECLIIE‘(l ‘thereon as desired.

The operation is as follows:—The sheet,
when -fed between the first p‘m‘ of cutting

rolls -between the strippers ¢’ 1s engaged bv

the.rolls and passed therethrough at any de-

sired peripheral speed and the alternate slits
Said strippers acting to

staggered or break joints with the first cut
shts and midwayv between the same as shown

in Figs. 1 and 2.
W ardlv the ends of the same are engaged by
the forming rolls G and G’ and the uncut por-

tions between

roll 'while the corresponding projections of
the upper roll engage in the slits on each side

of said suppmted portion forcing the cut

edges downwardly and forming a succession

of V shaped or rounded keys indicated as h.

- Obviously any desired means may be pro-

vided for adjusting the bearmcrs of the

respective shafts either lonﬂ'ltudmally or

GO

60

6D

vertically with respect to each other.
shown, however, in Figs. 1 and 12 said bear-
ings M are adapted to move longitudinally of

the frame members, and are slotted for acl- -
- justment upon the bolts m, and beneath sald |

bearings is inserted thin plates m’ or metal or
other desired material to o1ve the proper ver-
tical adjustment. If preferred the expand-
ing mechanism may be attached to the rear
of th.e present machine as shown in the draw-
Ings and the sheets successively cut ~formed |

baul formmn’ rolls are in diameter

As the sheet passes out-

ongitudinally alined slits are
supported upon the projections on the lower

As

|

chine, or, if preferred, a sepa,ra,te and dis-
tinct machine for expanding the metal may
be employed after the same has been cut and

formed by the expanding mechanism herein

described.
Obviously ‘the knives each being seated in
a complemental recess in the roll and rigidly
secured therein upon the adjusting wedges as
before described are not only firmly held
when in operation, but are also readily re-
leased for removal should it be desired to
sharpen, repair or replace defective or in-
Jured knives for perlect ones. So too, if pre-
ferred, should any knife or knives, or the cut-

ting edge of any knife or knives, be worn suf-

ﬁmently to not entirely cut or slit the sheet,
the same may be adjusted outwardly by
driving the wedges d—d’ inwardly thus fore-
ing the knives outwardly to the desired de-
aree.

In the construction shown in Fig. 11 in
which a Smcr]e wedge d’ is used in each seat in
the roll ¢’ the seat is inclined complemental
to the wedge so that the outer face of said
wedge is parallel with the axis of theroll. In
this construction the operation is as before
cdescribed, said wedge when driven inwardly
acting to move the knives radially outward

and if retracted, permits the same to be

forced racdhally inward by the operation of the
machine. Obviously instead of flat faces for
contact faces of the wedges the outer sur-
faces of said wedges, if preferred, may be
turned to correspond with the curvature of
the roll in which instance the inner or bearing
edge of the knife may be curved comple-
mentally therewith to afford a secure seat

thereon.
Obviously while I have descrlbed my in-

vention as adapted for use for expanded

-metal machines the same may be useful and

desirable for many other purposes and I do
not desire to be limited to the exact descrip-
tion or use or method of adjustment of the
knives herein set forth as it is obvious that
the means for adjusting the knives on the
rolls may be varied from that herein de-
scribed and many other details of construc-
tion may be varied without departing froin
the principles of this invention.

I claim as my inventioni—

1. In a machine of the class described, a
palr of cutting rolls having secured on the
circumference thereot a plurality of rows of
circumferentially alined independently re-

‘movable knives arranged out of contact

with each othier and adapted to form a pair
of parallel slits and locking means carried on

the roll and adapted to engage a plurality of

sald knives.

2. In a machlne of the class descubed )
plm ality of pairs of cutting rolls and coact-
ing, independently removable means on each
| pair of cutting rolls adapted to slit a sheet of

70

80

85

90
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100 -

105

110

115

120

125
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arranged 1n p

=il

I-'.E

metal into a _plura.lity of relatively short
slits, the knives on each pair of said rolls

forming slits alternating with those formed

by the knives on the other pair.

L '3 L |

3. A roll for the purpose spemﬁed' having :

I

;

secured thereon, in circumferential rows, a

plurality of knives, each comprising

a plain

blank of metal and having a plurality of

tance apart equal to the width of said knives.

4. A roll for the purpose specified having
engaged on the circumference thereof a plu-
rality of rings separated from each by a lat-
eral projection, a plurality ot relatively short
independent knives arranged between sald

‘rings, each having double cutting edges, sald
knives being arranged in alinement at mnter-
vals a}if,rt both circumferentially and fongi-

tudinally of theroll. =

5. Tn a machine of the class described, a
plurality of pairs of cutting rolls, one of the
rolls of each pair having removably secured
thereon relatively short broad cutting knives,
a plurality of cutting edges on each knife
adapted to form short parallel shts at Inter-
vals apart longitudinally said knives being
arallel circumferential rows
and the adjacent longitudinally disposed
knives of each roll being arranged a distance
apart equal to the width of the knives, the
knives of the second cutting roll being ar-
ranged to cut between and also out side

- those of the first.roli.

39

40

45

50

55

6. In a machine of the class deseribed the
combination with adjustable rolls of a plu-
rality of double edged knives thereon adapt-
ed to form a plurality of short parallel over-
lapping slits in a sheet of metal, resilient
locking means engaging circumferentially
adjacent knives and a pair of forming rolis
adapted to engage the slit sheet and form V
shaped ridges %etween the slits.

7. In a machine designed to slit and form
a metallic sheet, a plurality of pairs of cutting
rolls having radially projecting double edge
knives thereon adapted to form one half the
slits in the sheet resilient locking means car-
ried on each roll intermediate said knives

and engaged therewith and forming rolls !
adapted to engage the slit sheet and to form -

V shaped ridges therein between the webs.
8. The combination with a cutting roll of a
plurality of removable double edged knives

arranged at intervals circumferentially there- |
' pair of cutting rolls, a plurahty of bands

on, a spring engaged between adjacent
knives and adapted to lock the same 1 the
roll and a pair of forming rolls each having

" secured thereon similarly formed projec-

60

65

tions arranged staggering with each -other

and in alinement with the cutting edges of

the cutting knives. ,
9. In a machine of the class described, a

parallel cutting edges, adjacent knives Ton- .
gitudinally of the roll being seated a dis- = rigidly’'secured m contact on a shaft, alter- 75

'nate plates being notched

alinement a plurality of paralle

|=

- pairs of cutting

|
t
!
|

'cutting roll formed of a plurality of annular B
plates rigidly secured upon a shait, alternate | pair of cutting rolls,

885,548

plates recessed on the periphery, knives re-

movably secured in said recesses, a plurality

of parallel cutting edges on each knife curved

' concentric with said roll and a coacting roll
srooved complementally with the sides -of 7¢

i “

the knives and adapted together therewith
to form a slitted sheet.

10. In a device of the class deseribed, a
cutting roll comprising a plurality of plates

_ peripherally,
knives rigidly secured in said notches, a plu-
rality of cutting edges on each knife, a p]la.te
of smaller diameter between the knife bear-

ing plates and a plurality of parallel con- go

nected bars extending between rolls nter-
mediate of the knives. | -
11. A machine of the class described com-
prising a roll having secured 1n yeripheral
} rows of

knives, each of said knives being relatively
broad and adapted to cut on each edge of the
same, a grooved roller provided with angular

- shoulders to coact with the cutting edges of

85

the knives and connected parallel bars or go

rods extending between the rolls and between

said knives and acting to prevent the mate-

rial operated upon from bending. '
12. In- & machine of the. class described,

the combination with the roll, of a plurality 95

of notched rings thereon, removable double
edged knives seated  therem, adjusting
wedges movably engaged beneath said knives
and resilient means carried on the roll adapt-

ed to engage said knives in place. -
13. In a machine of the class described the

combination with a plurality of pairs of cut-
tine rolls together acting to cut a plurahty of
short overlapping paraﬁel slits in a sheet of
metal or the like, of forming means adapted

' to open the slits and to bend the portions be-

tween the slits and means for adjusting said

forming means longitudinally of the machine

and vertically thereof.
14. The combination with a plurality of

-

short paralle] overlapping slits longitudinally
of the sheet, of means for stripping the cut

sheet from the cutting rolls and vertically
and longitudinally adjustable forming rolls

100

105

110

rolls, each adapted to cuta
. proportional part of a plurality of relatively

115

adapted to engage the shit sheet and means

thereon acting to open the slits and to bend
the metal between the slits. - '
15. In a machine of the class described, a

thereon each provided with lateral projec-
tions adapted to abut against adjacent bands,
circumferéntially arranged knives engaged

means adapted to adjust said knives radially
of the roll. .
16. In a machine of the class described, a

120

between said bands, a part of said knives be- 125
ing provided with double cutting edges and

2 plurality of rings there- 130
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on provided with latéral projections adapted

© to space said rings equidistantly and a plu-

4

- rality of circumferentially alined knives car-

- pair of cutting

~Tled between said rings, each comprising a
‘plain blank of metal, concave on its upper

side to provide parallel cutting edges.

17. In a machine of the class described a
rolls each having secured
thereon independently removable knives and
adjusting means acting to simultaneously
adjust a plurality of said knives.

- 18. In a machine for the purpose specified,

A pair of cutting rolls, a plurality of longitu-

- dinally and circumferentially arranged knives

~and means adapted to adjust said knives

290

thereon ‘each comprising a plain blank of

metal, resilient means adapted to engage the

ends of said knives and engage them 1n place

radially and in lines longitudinally of the
roll. o

19. In a machine of the class described, a
plurality of pairs of cutting rolls and coacting

- Independently removable knives on each
- palr of cutting rolls provided with parallel

20

cutting edges and adapted to slit a sheet of

metal into a plurality of relatively short
slits, each pair of said rolls forming alternate

- shts and means movable beneath the knives

30

35

adapted to adjust the knives radially.

- 20. In a machine of the class described,
the combination with a frame, of a plurality
of pairs of coacting rolls journaled thereon, a

plurality of removable double edged knives

arranged on said rolls equal distances apart
and adapted to cut a sheet of metal into a
plurality of short slits arranged staggering

~ with each other and a uniform distance apart,

- 40

wedge members seated in.the periphery of
the rolls adapted to engage said knives and
adjust them radially and resilient locks car-
ried on said rolls adapted to engage said
knives in place. . _
21. A cuttingroll provided on its periphery

~ with removable radially adjustable cutters
45

arranged In circumferential lines thereon,

‘the cutters of each line being arranged a dis-

- tance apart, resilient means adapted to en-

50

.55

gage adjacent cutters and lock them in place

cand means movable longitudinally of. the

roll adapted to adjust said cutters radially,

- said cutters being concave transversely and
- baving double cutting parallel edges concen-

tric with the roll. -
~ 22. A knife for the purpose specified, com-
prising a relatively short block of steel hav-

- ..Ing its upper surface curved concentrically |

- -andits lower surface tapered from the end
- Inwardly and its ends lying approximately

60

in’ planes of the radius of the upper surface,
said block having straight plane ends and

‘paralle] cutting edges and being transversely

- concave on its cutting face.

a5 __

- 23. A roll for the purposexspe'é}iﬁed having
arranged thereon a plurality of equally

:spacedfrings,' a plurality of knives interme- |

width of the knives and a _
cumferentially of the rolls being seated a uni-

| diate said rings, each provided with double

cutting edges and resilient means carried on
said rings adapted to lock said knives 1n
place. :

24. A roll having removably secured

thereon a plurality of independent knives

each having a plurality of cutting edges and
arranged in parallel circumferential TOWS,
adjacent knives longitudinally of the rows
being seated a distance apart equal to the

£acent knives cir-

form distance apart and means engaging the
ends of the knives and acting to positively
engage sald knives to the rolls.

25. Aroll having removably secured there-
on a plurality of knives each having a plural-
1ty of cutting edges and arranged in parallel
circumferential rows, adjacent knives longi-
tudmally of the rows being seated a distance
apart equal to the width of the knives and
adjacent knives circumferentially of the rolls
being seated a uniform distance apart and
resilient means engaging adjacent knives and
rigidly engaging the same to the roll.

26. A roll having removably secured there-
on a plurality of knives each having a plural-
1ty of cutting edges and arranged parallel
circumferential rows, adjacent knives longi-
tudinally of the rows being seated a distance
apart equal to the width of the knives and

adjacent knives circumferentially of the rolls,

being seated a uniform distance apart and
resilient means engaging adjacent knives and
rigidly engaging the same to the roll.

27. In a machine of the class specified cut-

ting rolls each having transverse rows of
knives arranged around the periphery there-

of sald knives in each row being independ-
ently removable. - '

28, In a machine of the class specified cut-
ting rolls having independently removable
cuttimg knives extending entirely across the
periphery thereof and arranged suitable dis-
tances apart transversely and longitudinally.

29. In a machine of the class described cut-

ting rolls and a plurality of independently
removable knives secured therefo and spaced
suwitable distances apart transversely thereof
and arranged around the periphery of the
rolls. o

30. In a machine of the class described
cutting rolls and independently removable
knivessecured thereto arranged I rows trans-
versely and circumferentially of the rolls and
the knives on one roll cutting alternately and
staggering with the knivesinan adjacent roll.

31. In a machine of the class described

cutting rolls, independently removable cut-

ting knives secured around the periphery of
the rolls and means for simultaneously ad-

Justing a plurality of knives as to the cutting

position.
32. In a device of the class described cut-

ting rolls, cutting knives thereon arranged in

&
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transverse TOws ACTOSS .the periphery of the
rolls and independent means for simultane-
ously adjusting each row of knives to vary

the cutting position.

33. In a device of the class described the !

combination with cutting rolls, independ-

ently removable knives secured to the pe-

riphery thereof in transverse rows, means

for adjusting
ously ‘and rolls having shoulders coacting

with the knives on the cutting rolls.

34. In a device of the class described the
combination with cutting rolls, independ-
ently removable knives secured to the pe-
riphery thereof in transyerse rows, mealls
for adjusting the knives In a row simultane-
ously, rolls having shoulcers coacting with

the knives on the cutting rolls and remov-

ble resilient means securing the knives m |

position.

> the knives in a row simultane-

35 n a device of the class described the

| combination with cutting rolls, independ-
ently removable knives secured to the pe-
riphery thereof in transverse Tows, means
for adjusting the knives in a row simultane- 25
ously, rolls having shoulders coacting with
the knives on the cutting rolls, removable
resilient means securing the knives in posi-
tion, means extending between the teeth
and means extending between.the shoulders 30
for preventing bending of the metal iIn cut-

ting. -
In testimony whereof 1 have hereunto

subscribed my name in the presence of two .
subsecribing witnesses. -

GEORGE A. TURNBULL.

Witnesses:
A. C. OpELL,
- W. W. WITHENBURY.
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