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No. 785,087,

UNITED STATES

Patented Ma,rch 21, 1905,

PaTeENnT OFFICE.

ROBERT CARLTON, OF SEARCY. ARKANSAS.

'MACHINE FOR CUTTING ELLIPSES, OVALS, OR CIRCLES.

SPECIFICATION forming part of Letters Patent No. (85,087, dated March 21, 1905.
B,ppliua;tinn filed October 20, 1803, Serial No. 177,760. 1

To all whom it may concern:
- Beit known that I, RoBerT CARLTON, 2 citi-

zen of the United States, residing at Searcy,

in the county ot White and State of Arkansas,

U

. T10

have invented a new and useful Machine for
Cutting Ellipses, Ovals, or Cireles, of which

the following is a specification.

My present invention relates to a novel mat-

cutting machine, the primary object being to
provide 1n a machine of this character means
whercby the connections between the cutter

- 'and the operating-handle may be set with
- ~convenience and precision for the cutting of

20

circles, ellipses, and ovals of various sizes.
A further object of the invention is to econo-
‘mize space and to facilitate the manipulation

of the mats by mounting the operating parts

of the machine on a support in the form of

an elevated arm, having hinged connection at
one end only with a rigid base, the opposite

~end of the arm being spaced from the table

__25.

30

_35-

or other mat-support and the entire structure

being capable of swinging back to a vertical

position over the base when the machineis not
In use. o |

Subordinate to these recited objects are va-
rious others which will more fully appear

during the course of the succeeding descrip-

tion of the-1llustrated machine.
" In the said drawings, Figure 1isa perspec-

tive view of the machine organized as an

ellipsograph. TFig. 2 is a front elevation of

‘the machine organized for cutting circles.

Fig. 3 is a sectional plan view of the machine
organized for cutting ovals.
tail sectional view showing the positions of

- the parts when the machine is adjusted for

40

45

the purpose of subtracting a given amount |

from a known major axis in order to secure
an oval or ellipse of the desired dimensions.
Ilig. 5 is a detail sectional view illustrating

‘theconnectionsat the opposite endsof a SWIng- :

ing bar. Iig. 6isa detail view of the cen-
tering-pin and 1ts mounting. Figs. 7 and &
are detail views of the cutter, and Fig. 9 is

a fragramentary view showing the mechanism

swung back to its vertical position.
Like numerals of reference designate corre-

%

Kig. 4 1s a de-

drawings. | _
Upon a suitable support—as, for instance,

sponding’ parts in the several figures of .the

‘a table—is screwed a comparatively small

metal base-plate 1, provided with parallel up-
standing bearing-flanges 2. between which is
pivotally mounted, as by means of a shaft or

‘pintle 3, a horizontal foot 4, extending -out-

wardly from one end plate 5 of a horizontal
bar 6, constituting the main support of the
machine, and provided at its opposite ex-
tremity with a pendent end plate 7, the lower
edge of which is separated from the table by
a considerable interval to facilitate the dis-

.placement and replacement of the mat or

other material to be cut or inscribed upon.
The foot 4 is préeferably in the form of two
horizontal arms or extensions of the plate 5,
as shown in Fig. 1; but this is immaterial,
since the foot may be cast in a single solid
piece or formed in any other suitable manner
to 1msure the proper rigidity of the support in
elitheritsnormal or elevated positions. When
the arm isswung down toahorizontal position,
the under side of the foot 4 rests flat upon the
base-plate 1; but when the machine is not in
use the arm 6 is swung back on its hinge to
a \ertical position, with the extremity 8 of the

foot 4 resting upon the base in an obvious

manner. (See Fig. 9.) - |
In order”to take up any lateral vibration
which may be caused by wear between the

support and its mounting, an adjusting-serew

9 1s passed through one of the bearing-flanges
2 and bears against the adjacent side edge of
the plate 5. The arm 6 is formed with a
longitudinal slot 10, along the opposite sides

of which are mounted adjustable guides 11,

between which is disposed a reciprocatory
slide 12, designed to travel longitudinally of
the arm. Midway of its ends the slide 12 is
apertured and is provided with a suitable
bushing 13 for the reception of a vertjical

shaft 14, which for convenient designation 1

shall term the ""handle-shaft,” since at the
upper end thereof is fixed in any suitable
manner a horizontal handle-bar 15, provided
at 1ts op:posite ends with handles or grips 16,

'u'-. e JI..
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which are grasped by the operator to rotate

the handle-shaft 14 in the manner and for the

10

20

purpose to be presently explained.

The shaft 14 is capable of more or less ver-

tical movement and is urged upwardly by a
lifting device, preferably in the form of a

spiral spring 17, encircling the upper portion

of the shaft and interposed between the han-

dle-bar 15 and the slide 12. The longitudinal
movement of the handle-shaft 14 is designec

to effect the presentation of the cutter to the

work and its withdrawal therefrom, and In

order that the cutter may be prevented from

cutting deeper than is desired a stop pin or
screw 18 is serewed through the handle-bar

15 adjacent to the shaft 14 and is arranged

to bear upon the upper surface of the slide 12

for the purpose of limiting the depression ot

said shaft. To the lower end of the shaft 14
is fixed a horizontal graduated bar 19, ex-
tending in opposite directions from the shaft

~ and accommodating the slide 20, fixed to the

upper end of the cutter-bar shaft 21, from the

lower extremity of which extendsa horizontal

cutter- bar 22, designed to swing from the
shaft 21 as an axis. The slide 20 is designed

~ to be adjusted along the graduated bar 19 for
 the purpose of varying the relative location

30

of the shafts 14 and 21 and is secured in its |
adjusted positions by a long binding-screw 23,

passed upwardly through the cutter-bar shaft

91 and the lower wall of the slide 20 and

‘bearing against the under side of the bar 19.
The adjustment of the screw 23 is facilitated

by a knurled head on the lower end thereot

and when screwed up produces the necessary
friction between the bar 19 and the flanges 24

~ of the slide 20, it being observed in this con-

.40

nection that the flanges 24 overhang the op-

posite edges of the bar 19 and are separated
by a sufficient interval to permit the slide to

move freely past the shaft 14 in order, that

~ the axis of the cutter-bar may be located out

45

55

- Jatter.

60

of alinement with the shaft 14 at either side
thereof or in direct alinement therewith, as
desired. -

For the pur'pt)Se__of aiding the operator to

' accurately position the mat a centering-pin 25

has its upper end extended into an axial open-
ing in the lower end of the binding-screw 23.
Adjustably mounted on the cutter-bar 22 1s

a cutter-holder 26, in the form of an open-

ended clip, provided with a clamping-screw

97, by means of which the clip or holder may
‘be caused to clamp the cutter-bar after it has

been adjusted to its proper position on the
By loosening the screw 27 the cutter-
bar holder may be shifted both longitudinally
and transversely of the bar to locate the cut-

ter at the exact point desired. - At the under |

side of the holder, midway of the ends there-
of, is formed a socket 28 for the reception ot

the swiveled shank 29 of a cutter 30. The
upper portion 29* of the shank 29 1s disposed

‘I I | j - : bt " .-l.i"'._"ll.:_: N ) S -ah D W
e ! .::"'H AT ﬂf S A -i'l.'.""".!_.' *;J&-T“ﬂ.-'i iy fﬂt}t’l'tﬂ.'*-:-'-i".’

il

o =i e o e mEw . . . R L

BEST AVAILABLE COP

AP S LPR TIRIT

. S h [ Lo L. Lt Lot L
- bxamd

it

vertically and constitutes a pivot and 1s con- 05

neeted by a crooked or deflected portion 29,
with the opposite end 29° disposed at an an-
ole to the vertical end 29" (see Fig. 7) and lo-
cated in a plane to one side thereof by the lat-
eral deflection of the crook 29°, as shown in
Fie. 8. The end portion 29° of the shank 1s
provided with a slot for the reception of the
cutter-blade 30, designed to be retained there-
in by a block 29, fitted over the end 29° and
havine a kerf into which one edge of the
knife-blade fits. The block 29 is retained in
place to rigidly secure the blade by any suit-
able means—as, forinstance, anut29°, screwed
upon the extremity of the shank and bearing
against the block. The cutter 30 is designed
to have moreor less swinging movement, with
the vertical portion 29" of the shank as an axis,
and is arranged to trail as the cutter-bar 1s
swung in a manner to cause the cutter to de-
scribe a eircle, ellipse, or oval, according to
the particular manner in which the machine
1S organized. | |
1 have found by experiment that the most
satisfactory position of the holder and cutter
presents the middle of the cutter-bar in a ver-
tical plane midway of the planes occupied by
the axis of the rotary shank and the extremity
of the cutter-blade, respectively.
heretofore stated, the loosening of the screw

97 will permit the cutter-holder to be adjust-

ed in any desired degree both longitudinally

-and transversely of the cutter-bar, I prefer,

70

75

30

Qo

While, as

95

nevertheless, to provide an adjusting-screw 31,

which is passed through the closed end of the
holder and bears at its inner end against the

adjacent edge of the cutter-bar. 'T'his screw

is employed for the purpose of securing a very
fine adjustment of the holder laterally of the
bar. I wish it to be understood, however,
that the present invention is not limited to
any specific form of holder or cutter, nor, in
fact, 1s it essential that a cutting-tool be em-
ployed, since the essential characteristic of
the machine is that peculiar arrangement
whereby a tool, whether it be an indicator, a
marking device, or a cutter, is caused to indi-
cate, inscribe, or cut a circular, oval, or ellip-
tical figure.

We have now seen that the handle-shaft 1s
connected with the cutter-bar shatt 1n a man-
ner to compel the cutter-bar to swing when

100

105

110

115

the handle-bar is rotated; but it will be ob- -

vious that some means must be provided for
preventing longitudinal movement of the slide

12 when it is desired that the handle-shatt 120

shall constitute the axis of movement of the
cutter-bar—as, for instance, in describing a
circle-—and it is equally important that pro-
vision be made tfor compelling a predetermined
lateral movement of the cutter-bar shaft to
differentiate the minor and major axes of ovals
and ellipses. To effect this control of the cut-

| ter-bar shaft, I provide what may be termed
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«  scribed by the inner ends of ‘the arms 34 and

-85 when the latter are swung in one direction
~or the other.
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a “shifter” 32. having a compound movement -

the general direction of which is transverse
tothe arm 6. Thisshifter is provided midway

of its ends with a comparatively long brass

bushing 33,affording abearing for theshatt21.
The shifter 32 is in the form of a link pivot-
ally connected at its opposite extremities to

the proximate ends of a pair of swingingarms.
84 and 35, pivotally connected at their outer

ends to.the machine-support. The disposi-
tion of these arms 34 and 35 is susceptible
ot variation, the purpose of which is to mod-

ify the movement of the link or shifter 32 in
‘a manner to cause the cutter or other tool to

describe an ellipse or oval, as desired.
Projecting  inwardly -from the plate 7 in a

plane below the bar 6 are 4 pair of bearing-

 lugs 86 and 37, and a:similar pair of lugs 338

20

and 39 project inwardly in the same horizon-

tal plane from the plate 5 at the opposite end_

~ of the supporting-arm. When the machine
is organized for the cutting of elliptical fig-

_.30

35

ures, as shown in Fig. 1, the swinging arms

34 and 35, which are of exactly the same

length, are disposed in the initial position ot
the parts in parallel relation, but extend in
opposite directions from thé shifter 32, the

‘arm 34 being pivotally connected to the lug

36 at the rear side of the left-hand end of the
machine-support, and the arm 35 being like-
wise connected to the lug 39 at the front side

of the opposite end of the supporting struec-

ture. In thisorganization of the machine the

‘arms 34 and 35 correspond to diagonally op-
posite side bars of a double parallelogram, 1t

being observed that these arms are compelled
to swing in unison and that the link or shifter
necessarily has a compound movement due to
the fact that its opposite ends must move 1n
the oppositely -disposed arcuate paths de-

_ The general direction of this
compound movement of the shifter, as here-

tofore stated, is transverse tothe bar 6 and

includes a slight pivotal movement of tne

- shifter with the shaft 21 as an axis, the ratio

of this latter movement increasing as the
shifter nears the extreme limits of its longi-
tudinal movement. It will therefore appear
that the axis of the cutter-bar will shift in al-

| most a straight line at right angles to the bar

55

6, there being very slight lateral deflection in
opposite directions as this axis approaches the
extreme limits of such movement.

The manner of effecting the connection be-
tween the swinging arms 34 and 35 and the
shifter and bearing-lugs, respectively, 1s not

“material,since various bearing devices afford-

-~ 60 ing proper pivotal movement without lost

~ motion may be employed in lieu of the con-

- struction shown.

B¥ preference, however,
the inner-ends of the arms are provided with

bearing-posts 40, received within cylindrical .

-

bushings 41 at the opposite énds of the shifter 053

39 and retained by cap-screws 42. A similar

connection is provided for the outer ends of

the arms, the elements of the bearing, how-
ever, being reversed—that is to say, the bear-
ing-lugs are provided with posts 43, carrying
cap-screws 44, which serve to retain cylin-
drical bearing-surfaces or bushings 45, formed
at the outer ends of the arms and fitted over
the posts. (See Fig. 5). | .
We are now prepared to consider the oper-
ation of the machine when organized as an el-
lipsograph. (IlustratedinFig.1). Inthelni-
tial position of the machine (shown in Fig. 1)
the various bars and arms are disposed par-
allel with each other and at right angles to the
shifter. If now it is desired to inscribe or cut
an ellipse, the cutter-holder 26 is adjusted
along the cutter-bar (which, if desired, may be
provided with graduations) until the distance
from the cutter to the center of the ellipse,
found by means of the centering-pin 25, 1S
one-half of the minor axis of the desired fig-

ure. The difference between the minor and

major axes being known, the slide 12 is now
moved back to the right sufficiently to sepa-
rate the axes of the two shafts 14 and 21 by

an interval equal to one-half of the difference

between the major and minor axes, this ad-
justment being facilitated by the graduations
on the scale. It may be explained at this
point, however, that the necessity for calcu-
lation is eliminated by reducing the subdivi-
sions on the graduated bar 19, so that if 1t 1s
desired to make an ellipse having a major axis
three inches longer than the minor axis there-
of it is simply necessary to shift the slide 12
until the edge of the slide 24 is opposite **3”

on the bar 19, in which position the interval

between the axesof the two shafts will be one
and one-half inches—to wit, one-half of the
difference between the major and minor axes.
If now the handle-shaft 14 is rotated, corre-
sponding rotary movement of the cutter-bar

‘shaft will be effected, and the cutter-bar will

likewise swing to describe a curve, of which

the center of the cutter-bar shaft will consti-.

tute the axis. This carve, however, will not

70

75

30 .

90

95

100

105

110

be in the form of a segment, because the ec-

centric relation of the two shafts 14 and 21
and the limitation on the movement of the
shaft 21 by the shifter and the arms 34 and 35

will compel the simultaneous lateral move-

ment of the shaft 21 in a direction substan-

tially transverse to the arm 6 and of the shaft
14 in the direction of the arm. It follows,
therefore, that since the cutter swings from
the cutter-bar shaft as an axis and since said
axis shifts in a direction transverse to the sup-
porting-arm during the movement of the cut-
ter the latter will necessarily describe an el-
l1pse.

In the arrangement of the parts just de-
seribed it will be noted that the cutter-bar

11§
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‘the shaft 14 and the cutter.
of this relation that the major axis exceeds
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shaft 21 is located in a plane intermediate ot
It 1s by reason

the minor axis of the ellipse by twice the dis-

tance between the axis and the two shafts
‘and that the minor axis is equal to twice the

distance between the axis of the shaft 21 and
the cutter. It is obvious, therefore, that a
minor axis may be ascertained and delimited
with reference to a major axis equal to twice
the distance between the axis of the shatt 21
and the cutter by so adjusting the partsthatthe

handle-bar shaft 14 will be located in a plane
between the cutter and the shatt 21.
suppose the slide 20 instead of being located
at the third graduation to the left of the shaft

Thus

" 14..as shown in Fig. 1, is located a similar
~ distance beyond the opposite side of theshaft.

20

In this event the major axis of the ellipse will
be parallel with the supporting-bar, while the

minor axis will be transverse thereto, said

minor axis being decreased by reason of the

fact that as the cutter swings beyond one side

of the support the link or shifter instead of

‘moving the axis of the cutter-barin the direc-

tion of movement thereof, as in the case first

~ described, will move the axis in the opposite

'.30

direction, thus subtracting from the throw of
the cutter-bar instead of adding thereto. 1t

will be noted, therefore, that the described

relation of parts and the capabilities of ad-.

justment thereof makes it possible to quickly

‘set the mackine to cut an ellipse disposed

- parallel with or at right angles to the support

35

and that suchadjustment may be effected with

reference to a given increase over the minor

~ axis to form the major axis or with reference

40

to a given reduction of a major axis to delimit

the minor axis of the figure.

1f it is desired to cut an oval instead of an
ellipse, it is simply necessary to remove the
outer end of the arm 34 from the lug 36 and
to attach it to the lug 88 instead. This rela-

tion of the parts is shown in Fig. 3, wherein

it is noted that the arms 34 and 35, connected

~ at one end by the shifter or link 32 and at the
opposite end by the plate 5 of the machine,

constitute a parallelogram. The machine 1s

“set to secure the desired major and minor di-

5o

55

60

mensions of the oval in the precise manner

“heretofore described in connection with the

ellipse, but with the arms 34 and 35 swinging
from adjacent bearing-lugs instead of from
lugs ‘diagonally related, and the cutter will
describe a ficure of oval or egg shape instead
of an ellipse as before. |

" If instead of an oval or an ellipse it is de-
sired to cut or inscribe a cirele, it is simply

‘necessary to shift theslide 12 until the handle-

bar shaft 14 is in exact alinement with the cut-
ter-bar shaft 21. Withthe parts thus adjusted

the two shafts are substantially continuous and
“the axis of rotation will be fixed, inasmuch as

its lateral movement is prevented in one direc-

785,087
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tion by the slide 12 and inthe other direction
by the shifter 32, the slide being incapable of

movementin adirection transverse to thesup-

porting-arm 6 and the shifter 32 being like-
wise incapable of movement longitudinally of
the arm, whether the arms 34 and 35 are ar-
ranged as shown in Fig 1 or are-connected to
the same end of the support, as in ¥ig. 3.

It desired, the machine frame or support
may be provided with suitable retaining de-
vices for the paper or mat, and a leveling de-
vice may be attached to the elevated end of
the arm. The employment of these features,
however, is a mere matter of choice, and since
they constitute no essential part of the pres-
ent invention are neither illustrated nor de-
seribed in detail. Ordinarily the mat will be
held upon the table by suitable clamps at-
tached to the latter, and if the bar 6 1s not ex-
actly level it may be readily trued up by 1n-
serting one or more sheets of paper between
the foot 4 and the base 1.

It is thought that from the foregoing the
construction and operation of my mat-cutting
machine will be clearly understood; but while
the present embodiment of the invention is
thought at this time to be preferable I do not
limit myself to the structural details defined.
On the contrary, I reserve the right to effect
such changes, modifications, and variations of
the illustrated structure as may fall fairly

within the scope of the protection prayed.

What I claim as new 1s— .

1. The combination with a base, of a nor-
mally horizontal supporting-armhaving a ver-
tical terminal part hinged to the base and un-
supported at its opposite end, means for sus-
taining said arm in a vertical position when
swung up, and figure-describing mechanism
carried wholly by said arm.

9. The combination with a base and a nor-
mallv horizontal supporting-arm having a ver-
tical terminal part provided with an angular
oot hinged to the base and having its oppo-

‘site end unsupported, of figure-describing

mechanism carried wholly by said arm.”
3. The combination with a base and a nor-
mally horizontal supporting-arm terminally

hinged to the base and otherwise unsupport-.

ed, of adjustable means for preventing lateral

vibration of the arm, and figure-describing

mechanism carried by sald arm. |

4. The combination with a base provided
with parallel bearing-flanges, of a normally
horizontal supporting-arm having a vertical
terminal part provided with a horizontal foot
located between the flanges and hinged there-
to. said foot having angularly-related faces
designed to rest upon the base in the horizon-
tal and vertical positions of the arm to sus-
tain the same, and figure-describing mechan-
ism carried by said arm. |

5. The combination with a base provided
with parallel bearing-flanges, of a normally

.
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~ tary and laterally-movable handle-shaft, a sec-

_IS

tain the same, a screw carried by one of the
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horizontal supporting-arm having a vertical
terminal part provided with a horizontal foot
located between the flanges and hinged there-
to, said foot having anoolaxlv-l elated faces
designed to rest upon the base in the horizon-
tal and vertical positions of the arm to sus-

langes and bearing against one side of the
11n0‘ed structure to prevent lateral vibration
thereof and ficure-describing mechanism car-

‘ried bv sald arm.

6. The combination with a support, of a ro-

ond shaft constituting an eccentric continua-
tion thereof, an arm extondmg laterally from

. the second shaft, and means for contining the

_lateral movement of said second shatt to a

given pa,th said means including a shifter dnd

~ swinging arms connected the1eto_

.20

1. The combination with a support, of a ro-
tary and laterally-movable handle-shatt, a sec-

ond shaft constituting an eccentric continua-

tion thereof, a tool-carrying bar extending
laterally from the second shaft, and means for
confining the lateral movement of the second

‘shaft to a given path, said means including
arms swinging from independent centers and

connected by a shifter operatively related to

30

Sald second shaft.
. The combination with a support, of a ro-
tary and laterally-movable handle-shaft, a sec-

“ond shaft constituting an eccentric continua-

~tlon thereof, a tool-carrying bar extending

35

laterally from the second shaft, a shifter ro-

tatably receiving said second shz-u‘t and swing-

ing arms pwotally connected at thelr inner
~ends to the shifter at oppocnte sides of the last-

R named shaft.

- 45

By

o
~ swinging the last-named arms from either pair
of members or from a bearing member of eaoh

9. The combination w 1th aQ support of a ro-
tary and laterally-movable handle-shaft, asec-
ond shaft constituting an eccentric continua-
tion thereof, a tool-carrying bar extending
laterally from the second shaft, a shifter rota-
tably receiving said second shaft, swinging

‘arms pivotally connected at their inner ends

to the shifter at opposite sides of the last-

named shaft, and means for mounting said
arms in directly or dmﬂonally opposed rela-

tion as desired. '

10.  The combination with a support, of aro-
tary and laterally-movable handle-shaft, a sec-
ond shaft constituting an eccentric continua-
tion thereof, a tool-carrying bar extending

~laterally from the second shaft, means for con-
fining the lateral movement of the second

shaft to a given path, said means including
arms swung from independent centers and
connected by a shifter operatively related to
sald second shaft, paired bearing members at
opposite ends of the support, and means for

- pair respeotwely

|

11. Thecombination with a support, of aro-
tary and laterally-movable handle-shaft and a
second shaft constituting acontinuation there-
of, said shafts being relatively adjustable lat-
erally, a tool-carrying bar extending from the
second shaft, and means including independ-
ently-mounted swinging arms for limiting the
lateral movement of the second shait to a
given path.

12. The combination with a support, of a
slide movable thereon, a handle-shaft rotata-
bly mounted in the slide and having a bar at
its lower end, a cutter-bar shaft having ad-
justable connection with sald bar to présent
the shafts in concentric or eccentric relation,
a cutter-bar extending laterally from the cut-
ter-bar shatt, and means for preventing or
controlling the lateral movement of the last-
named shaft, said means including a palr of
Arms havuw operative connection with the
outtel -bar shaft

13. The combination with a support, of a

slide longitudinally movable thereon, a han-

dle-shaft rotatably mounted in the shdo and
having a graduated bar at its lower end, a
outter'-bor shatt having at 1ts apper ond a
slide adjustable along the graduated bar to
dispose the shafts in concentric or eccentric

65

70

75

30

go

relation as desired, a cutter-bar at the lower

end of the cutter-bar shaft, a pair of arms
swung from the support, and a link connecting

-said arms and having a bearing for the outter-

bm shaft.

14. The combination with a support of a
laterally-movable handle-shaft provided with
a goraduated bar and a slide slnftable along
said bar, a cutter-bar shaft rigidly connected

| to said Shde an adjusting-screw for retaining

the slide in its adjusted positions and having
a socket, and a centering-pin extendmﬂ mto
the %oohet in the screw.

15. In an instrument of the character de-
seribed, the combination with a base, of a
horizontal supporting-arm connected at one
end only to the base, and having its opposite
end unsupported and elevated above the plane
of the base to permit the material to be cut
to be slipped under the elevated end of the

“arm and thus quickly positioned, a slide mov-
able upon the supporting-arm, a handle-shatt

rotatably mounted in the slide and having a
oraduated bar at its lower end, a cutter-bar
shaft adjustable along the graduated bar, a
cutter-bar at the lower end of the cutter-bar
shaft, and means for confining the lateral

movement of the cutter-bar shait to a given

path.

16. The combination with a support, a cut-
ter-bar, and means for operating the latter,
of a cutter-holder, a cutter, and a shank for
said cutter formed with a vertically-disposed
upper end received by the holder, a knife-
bearing end having acute-a ngular relation to
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the vertical end, and a crook connecting the

“end portions of the shank and having a lateral
deflection, substantially as described, the cut-
ter being disposed in right-angular relation

¢ to the knife-bearing end ot the shank and de-

tachably secured thereto.
- In testimony that I claim the foregoing as

my-own I have hereto aflixed my signature in
the presence of two witnesses.

ROBERT CARLTON.

Withesses:
Janes J. GILDEA,
. J. SAENGER.
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