March 7, 1933. R. J. SEILER
~ CHECKERING MACHINE

Filed April 3, 1931

23]

23

12
59
70
69

1,900,203

4 Sheets~Sheet 1

Py g

w w :
\ Y
IR
14
LNy W
~ Y "
N % i
N
o Aoy
1 AT '
o I[N O
N %i\~ :
Ik
N < £
& ¢ “
i Il
N‘ 1
'}B % | \p] ’lf
Kl
\ k I
JE o
asslin ol |
Qg
Q
‘Q‘R \ WA/
1 A\
A A%
L\ ‘$ 1
[\ It
v ]
e
X
v
(/]

2/




1,900,203

4 Sheets-Sheet 2

or

INVENTOR. :
chard L Seiler

| fqa sz

>~
8
~
-

TTORNEYS.,

R. J. SEILER
CHECKERING MACHINE

Filed April 3, 1931

March 7, 1933.

,;\m
_\\TU
= IR ——
: n IR
-W!l ] |lI|_ H
= ——
L) V<4 2
i
E | !
__0_ ¢ .
T
25
9¢
[}
e
2c¢ MEaE
050!
s
w___ ;
129 1 2!
19

confll eantit m. _..* N.’%«hﬁ\

22 8



March 7, 1933. R. J. SEILER 1,900,203

CHECKERING MACHINE

Filed April 3, 1931 4 Sheets-Sheet 3

] Figd ] Tdgh

36

INVEN TOk. ]
RicharddSecler

By 2 Q_/‘ Yo
‘/’% ATTORNEYS.



R. J. SEILER 11,900,203

CHECKERING MACHINE
Filed April 3, 1931 4 Sheets-Sheet 4

March 7, 1933.

\\\\\ ARG \\\\\\\\\\

////////
.;;:‘.‘:.".':.':::.:::."‘%//, .%/\\</h/|/’\<</m\\
N ' ' f

°°.

\iq INVENTOR.
. Richard J.Sei ler
By QA tep Ry

ATTORNEYS.



Patented Mar. 7, 1933
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PATENT OFFICE

RICHARD J. SEILER, OF ILION, NEW YORK, ASSIGNGR TO REMINGTON ARMS COMPANY,

. INC, A CORPORATICN OF DELAWARE

CHECKERING MACHINE

" Application filed April 3,

This invention relates to machines for cut-

~ting or impressing an:ornamental design upon

[

a-surface. The particular embodiment there-
- ‘of which has been selected for the purpose of

illustration: is-a machine: for forming upon

the curving surfaces of such articles of wood -
-as the fore-ends of shoulder guns.an orna-

~-mentation consisting ‘'of a plurality of series

~as “checkering”. Inthe past all such checker-:
ing has been done by the use of a few typesof .

~of intersecting parallel grooves. Such orna-

mentation is commonly referred to in this art

- manuzl tools.in the hands of skillful op-

erators. The present invention contemplates

-a semi-automatic machine for this purpose,

“said machine consisting essentially of work-

~holding, - rotating and . traversing .devices,

*equipped with suitable index mechanism and
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suitably presenting the work to a grooving
tool; together with novel supporting, actuat-
ing and controlling devices for such tool.

In the drawings: o

- Fig. 2 is an end elevation thereof.

. Fig: 3 is a section substantially on the

line 3-8 of Fig. 1. :
- Fig. 4 is a development of the pattern con-

trolling :sleeve. » =

Figure5 is & development of a section of the'.

- work rotation controlling sleeve.:

- Fig. 6.is a section substantially on the line

- 6—6 of Fig. 1.

- 40

‘substantially on the line 8—8 of Fig. 2. .

~Fig. T is a plan of th,ef.base.plate; illllsf
{rating the ‘shifting of the work-holding
mechanism to different angular positionsrela-

‘tive to the cutter. ,
~+ Fig. 81is an enlarged sectional elevation of

the cutter: supporting and controlling device
‘Fig. 9isa perspective of a fire-arm fore-end

vention.

checkered upon the machine of the present in-"

-~ Fig.10is 2 fragmentary development of the .

surface of a fore end checkered in a pattern
differing slightly from that shown in Fig. 9.

. "The working parts of the machine are sup-
- ported upon-a frame comprising a base plate

10, an upright post 11, and an-arm 12 extend-
- ing-horizontally from the:upper part of said

Fig. 1 is a side elevation of the novel ma-
* chine. S

1931.. Serial No. 527,461,

‘post and preferably adjustably éecurgd there-

in by suitable means, such as set screws 13.
The post 11 is provided with a_bracket 14
adapted to support a motor 15. The work

‘holding and moving mechanism . is myounted.
on a bed plate 16, which is pivoted at 17 to

the frame base 10, and adapted to move rela-

tive to the base 10 about the pivot 17 between

the limiting positions indicated in Fig. 7.

The end of the base 10 is suitably widened as.

shown in Fig. 7 to provide the proper sup-
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port for the' mechanism supporting bed plate

16 in-all positions, and suitable means, such
as apertures 101 adapted to receive a retract-

ible pin or stud associated with plate 16, are -

provided for holding said plate in any. de-
sired position with respect to the frame base
10. - ‘

Formed in the bed plate 16 is a longitudi-
nal dove-tail channel or guide-way adapted

‘to receive a supporting base 18, movable lon-

gitudinally in. said guide-way. -Secured to
the base 18 are posts 19 and 20 provided at

their upper ends with bearing apertures. or

journals 21 and 22. - Said journals receive
an arbor 23 passing through the journals and

extending beyond the post 20 for the pur-

pose of forming a work support. For the
purpose of illustration, the piece of work has
been shown as a wood. channel . (Fig. 9)
adapted for use as a gun fore-end and hav-
ing a substantially arcuate exterior.surface.
The projecting end of- arbor 923 -carries a
sleeve 24, retained thereon by suitable means,
such- as a screw 231 threaded: into the. end. of

arber 23, of such size and shape as to sup--
~port-such- a fore-end piece so that its. exte-

rior surface is substantially concentric with

-said arbor. " The work is slid over the end of
- said sleeve and is secured by suitable means.

such as.a-nut 25, threaded upon.the end of

sleeve 24, .. : » :
Between the posts 19.and. 20, the arbor 93

carries work rotation and traverse. control-

ling devices. The work supporting sleeve
- 24 may be permanently fixed to-arbor 23 but,

for. reasons which will be hereinafter dis-
cussed, the sleeve 24 is preferably adjustably
secured to the arbor 23 by suitable means, one
form of which is illustrated in Fig. 6. In
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this device, an arm 26 secured to the arbor 23
is provided with an enlarged head 27 aper-
tured to receive a plunger 28 which is pressed
inwardly by a spring 29. The inwardly pro-
jecting end of said plunger is of such shape
as to be received between teeth 30 on a flange
31 secured to or integral with the work sup-
porting sleeve 24. By retracting the plunger

. 98 to disengage the same from the teeth 30 the

10
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supporting

sleeve 24 may be adjusted relative to the ar-
bor 23 and when the desired adjustment is
made, the plunger 28 is permitted to engage
between the proper teeth 30, after which
the sleeve 24 Totates with the arbor 23.

A cutting wheel 32 (¥ig. 8), supported,

“rotated and controlled in a manner to be here-

inafter described, is located above the sleeve
94 in a position to operate upon the piece of
work secured upon said sleeve. Said wheel
is substantially in a plane of the longitudi-
nal axis of the base 10; thus, when the work
and controlling mechanism is ro-
tated upon the base 10, the work will be
brought into an oblique position with re-
spect to said wheel and thereby adapted to
receive from said wheel the diagonally ex-
tending grooves illustrated in Figs. 9 and 10.
The longitudinal position of the wheel is
fixed and the work is simultaneously trav-
ersed and rotated bemeath said wheel. For
the purpose of traversing the work, the base
18 is provided with a suitable hand lever 33
pivoted at 34 on a bracket 161 secured to bed
plate 16. As the work is traversed by the
movement of hand lever 33, it is rotated
through a device which is preferably con-
structed as follows: Upon the arbor 23 i8
supported a rotatlon controlling sleeve 35
provided with cam slots or grooves 36 and
361. For the purpose of producing the pat-
tern of diagonal checkering illustrated in
Figs. 9 and 10, said grooves are IeVErse
spirals of uniform pitch, a development of
which is illustrated in Fig. 5. The pitch of
each spiral groove is determined with refer-
ence to the angle of the work to the plane of
the cutting wheel, so that the resultant of the
rotational and translational movements of
any point upon the work is substantially a
straight line in the plane of the cutting wheel.
The two grooves correspond respectively to
the two angular positions of the mechanism
upon the base 10.

Tach of the grooves 36 and 361 is adapt-
ed, when presented upon the upper part of
sleeve 35, to receive the end of a plunger 37
mounted in a bracket 38 rigidly secured to
the fixed bed plate 16 and urged inwardly
by a spring 39. It is thus apparent that as
the bage 18 is advanced by the movement of
the hand lever 33, or other suitable means, the
arbor 23 with the work on sleeve 24 will be
rotated by reason of the engagement of the
stationary plunger 37 in the groove 36 of
sleeve 35, which sleeve is fixed to the arbor 23.

1,000,203

For the purpose of limiting the forward
and reverse movement of the mechanism in
such manner as to determine, for example,
the pattern of checkering illustrated in Fig.
10, a pattern controlling sleeve 40 is loosely
mounted upon the rotation controlling sleeve
35, Said sleeve 40 comprises an aperture,
developed in Fig. 4, the margins of which
serve as limiting stops for the plunger 37.
When the plunger engages any of said stops
both translation and rotation of the arbor
and associated parts are arrested. The con-
figuration of the stop surfaces in Fig. 4 is
such as to produce the pattern developed in
Fig. 10. The outline of the pattern is obvi-
ously i
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80
determined by the intersection of
groove 36 with the margins of the aperture
in pattern sleeve 40. The pattern sleeve is

fixed to the arbor 23 in order to move at

all times with the work on sleeve 24. 85

To index the rotation sleeve 85 relative to
the pattern sleeve 40, the following mecha-
nism is provided : An arm 43, fixed to a pro-
jecting end of the rotation sleeve, has pivoted
thereto at 44 an escapement pawl carrier 45.
The escapement pawls on said member 45
co-operate with peripheral and crown teeth
48 and 461 on a disk 47 secured to the pat-
tern sleeve 40 by suitable means such as that
illustrated in Figs. 1 and 8. A coiled flat
spring 48 has one end connected with the ro-
tation sleeve 35 and its opposite end secured
to the digk 47, which disk, with the pattern
sleeve 40, thus tends to rotate with respect to
the rotation controlling sleeve 85. The move-
ment of sleeve 40 with respect to sleeve 35
is controlled by pawls on the pawl carrier 45.
One of these pawls 49 engages the peripheral
teeth 46 of disk 47, while the second pawl
50 engages between the crown teeth 461, said
teeth being cut for this purpose In the man-
ner illustrated in Fig. 2. Pawl 50 may be
integral with the carrier 45, while pawl 49
is preferably carried by a plunger 51 pro-
vided with a finger piece 52 and urged in-
wardly by a spring 53, whereby disk 47 can
be freed from both pawls by retracting said
plunger. Spring 53 likewise serves to nor-
mally retain pawl carvier 45 in position to
engage pawl 49. Indexing is normally ef-
focted by rocking the pawl carrier 45 about
its pivot 44 to engage the pawl 50 and dis-
engage pawl 49; the pawl carrier is then
permitted to assume its normal position
shown in Fig. 1, the disk 47 having in this
movement escaped one tooth with respect to
pawl 49.

The cutting wheel 32 is carried on a shaft
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“or arbor 55 journalled in a yoke frame 56

and provided with suitable means for con-
nection with a source of power such as the
belt wheel 57 through which it may be driven
from the motor 15. The yoke 56 is integral
with or rigidly connected to a bar 58 sliding

in a suitable guide-way in a.guide block 59 13



10:t1on to.a treadle by .the. depression. of which

'1,000,203

Rt

secured to.the arm 12. Said yoke, with the

-.cutting wheel, is;urged downwardly by a.

s-suitable .means such-as spring .60 engaging

with the end of the bar 58 and a suitable.
5_abutment in:guide block 59, . -Connected to-

..the bar.58 is a lifting link 61 having a pivotal

..-connection with a lever 62 pivoted in a brack-.
-cet. 621 .and adapted for manual operation .

: by any suitable means such as.a link connec-

‘ithe cutting.wheel ig lowered upon the work.
~The. depth.of the cut made by the wheel is

~ ..limited and regulated by a.pressure foot 63 .
~.which. straddles.the wheel and-is provided

3. with: a shank by. which it is adjustably se-
~cured to the bar:58.: .

:-Means are provided for,‘i-ntéffu_pﬁ‘ng the.

scutting - action. of the wheel 82, while the

= 5. compound movement .of the work continues,

_for thepurpose of producing such uncut sur-
~faces within the pattern as illustrated in
~-Fig.10. Itisiobvious thatif the cutting wheel
- is mereély lifted out.of contact;with the work

> . .during.a certain movement of the work, an

3, uncut pattern. of any desired configuration

.may be produced. : For this purpose, a gear .

.~ wheel 64 is fixed,to the pattern sleeve 40 and.
~.1meshes with. a: gear wheel 65 secured to a

" " _shaft 66.supported from the base 18 in suit-

30,

;,-gated .cam. 67, the effective portion of which
-.has 4 configuration corresponding. to the pat-

.. :-tern desired. ..Said cam 67 controls a cam ..
- > follower 68 suitably. supported. from . the .

5 frame post 11. 'The upper end of said cam.

...follower is provided. with a stud 69 which.

‘underlies a short arm 70 extending from the

- cutting wheel supporting frame or yoke 56.

--Obviously, when the high part of cam 67 en-

be lifted out of engagement with the work

- and: will. remain- out of engagement until,
in-the rotation of pattern sleeve 40 and the-

-+ accompanying rotation:and the advance of
5 the work, the cam, follower passes off from

- the high part of the cam. The length of the .

-.uncut figure in the pattern is determined by

- the: length of cam 67, it being remembered.

. that said cam advances with the work while

9 the cam follower is on the stationary frame.

- -The operation of :the machine is as fol-

- lows:  A.piece of work, such as a fore-end,

is: placed upon the sleeve 24 in the proper.

.. position with respect to the pattern determin-

5

G

5 ing-opening in sleeve 40.. The rotation sleeve.. .
-.85 is thereupon rotated into such a position .

with respect to the pattern sleeve 40 that the.
cutting wheel 32 will be properly positioned

: 72-on Fig. 10. For the making of this cut

¢

-, -and those paralle] therewith, the bed plate 16
‘and parts earried thereby.are .moved to"the:.

3 right hand side of the base 10. Only a short

-able brackets. . Said shaft carries an elon-

gages cam follower 68 the cutting wheel will|

to begin the first of the diagonally extending. -

5. cuts or grooves which form the pattern, asfor
:--example the groove indicated by the numeral.

section of the cam groove 36 corresponding to

‘the length of the cut 72 is exposed through

the pattern opening. ~The plunger 37 being

_pushed in the groove 36, the lever 33 is drawn

backward until said plunger engages the side
wall of the pattern opening. The cutting
wheel 32 being rotated through its connec-

‘tion with the driving motor, said wheel is low-

ered. into _cutting relation with the work,
and the work: is simuitaneously advanced
and rotated by pushing lever 33 forward un-
til the motion of the lever and the connected
parts is stopped by the engagement of plunger

87 with, the diagonally extending end wall
_of the pattern opening. The cutting wheel 32
- 1s thereupon lifted out of contact with the

worl, the work is indexed one step to the left

by manipulation of the paw! carrier 45, and
.the lever 33 is again drawn backward until
.stopped by the engagement of plunger 37

with, the side wall of the pattern. opening.
The cutting wheel 32 is now again lowered
and the lever 33 pushed forward in order

to make a second diagonal cut parallel with .

the first. - This operation is repeated until all
of the cuts parallel with the cut 72 have been
made. -When the cutting tool reaches the

~margin of the uncut figure 73 within the pat-
tern, said wheel is automatically lifted, out:

of cutting engagement with the work by the
action of cam 67 upon its cam follower 68, and

. remains out of engagement for each of the

successive interrupted cuts until the rotation

of the pattern sleeve carries the high part of.

the cam from beneath the cam follower. The
number of cuts which are thus interrupted,
as well as the length of the break in each
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cut, is_determined by the configuration of

cam 67. When all of the cuts which. are.

parallel to the cut 72 have been made, the
work supporting and controlling mechanism
is swung to the left to position the work for
receiving the second set of diagonal cuts, and

rotation sleeve 35 1s rotated to engage plunger-

37 in opposite spiral groove, and the opera-
tion above described is repeated. -Since the

_cutting tool is a circular wheel, the several

grooves will not terminate sharply; hence, it

1s desirable to finish the pattern by extra mar-

ginal cuts which lie outside of the pattern
as determined by the pattern sleeve. "It is
for this purpose that the loose connection

-between the arbor 23 and the work support-

ing sleeve 24 is provided. -- 7 |
The rotation sleeve may be indexed any
desired number of spaces relative to the pat-
tern sleeve for making such finishing margin-
al cuts as illustrated in Fig. 10.

The embodiment of the invention herein:

described and shown in the drawings is to be
understood. as illustrative only, the inven-

-tion being susceptible to embodiment in many

other forms, all falling within the scope of
the appended claims, which claims are to be
broadly construed. -
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What is claimed is:
1. In a machine of the character described,

a fixed cutting tool support, a cutting tool

carried by said support, a work supporting
arbor adapted to hold a piece of work in co-

operative relation to said cutting tool, work

rotating and traversing means comprising a
rotation controlling sleeve associated with
said arbor, and work rotation and traverse
limiting means comprising a pattern con-
trolling sleeve associated with said rotation

~ controlling sleeve.
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9. Tn a machine of the character described,
a fixed cutting tool support, a cutting tool
carried by said support, a work supporting
arbor adapted to hold a piece of work in co-

operative relation to said cutting tool, work

rotating and traversing means comprising a

rotation controlling sleeve associated with

said arbor, work rotation and traverse limit-
ing means comprising a pattern controlling
sleeve associated with said rotation control-
ling sleeve, and means for indexing said ro-
tation controlling sleeve relative to said pat-
tern controlling sleeve.

3. In a machine of the character described,
a fixed cutting tool support, a cutting tool
carried by said support, a work supporting
arbor adapted to hold a piece of work in
cooperative relation to said cutting tool, work
rotating and traversing means comprising a
rotation controlling sleeve associated with
said arbor, work rotation and traverse limit-
ing means comprising a pattern controlling
sleeve associated with said rotation control-
ling sleeve, and means for indexing said work

velative to said rotation controlling sleeve.

4. In a machine of the character described,
a fixed cutting tool support, a cutting tool
carried by said support, a work supporting
arbor adapted to hold a piece of work in co-
operative relation to said cutting tool, work
rotating and traversing means comprising &
rotation controlling sleeve associated with
said arbor, work rotation and traverse limit-

ing means comprising a pattern controlling

sleeve associated with said rotation centrol-
ling sleeve, means for indexing said rotation
controlling sleeve relative to sald pattern
controlling sleeve, and means for indexing
said work relative to said rotation control-
ling sleeve.

5. In a machine of the character described,

“a fized cutting tool support, a cutting tool

carried by said support, a work supporting
arbor adapted to hold a piece of work in co-
operative relation to said cutting tool, work
rotating and traversing means comprising a
rotation controlling sleeve associated with
said arbor, work rotation and traverse limit-
ing means comprising a pattern controlling
sleeve associated with said rotation control-
ling sleeve, means for indexing said rotation
controlling sleeve relative to said pattern
controlling sleeve comprising a spring con-

1,900,203

nection between said sleeves, a toothed disk
associated with one of said sleeves, and an
escapement pawl associated with the other
sleeive and adapted for cooperation with said
disk. : :

6. Tn a machine of the character described,
a fixed cutting tool support, a cutting. tool
carried by said support, a work supporting
arbor adapted to hold a piece of work in co-
operative relation to said cutting tool, means

for moving said work with respect to said

tool to cause the cutting of a pattern on said
work comprising a work rotation and trav-
erse controlling member associated with said
work supporting arbor, and means for limit-
ing and defining the pattern cut by said tool
on said work by stopping the relative move-
ment of said work and said tool, said means
comprising a pattern controlling member
associated with said rotation and traverse
controlling member and normally moving
therewith. :

7. Tn a machine of the character described,
a fixed cutting tool support, a cutting tool
carried by said support, a work supporting
arbor adapted to hold a piece of work in co-
operative relation with and oblique to the
plane of said cutting tool, means for moving
said work with respect to said tool to cause
the cutting of a pattern of two series of
diagonally extending and relatively angular-
ly disposed grooves on said work comprising
a rotation controlling sleeve provided with
two spiral guide surfaces of opposite pitch,
the pitch of each of said guide surfaces being
determined with reference to the inclination
of said diagomally extending grooves, and
means for reversing the angle of said work
to said cutting tool to correspond to the one
of said spiral guide surfaces which is effec-
tive.

8. Tn a machine of the character described,
a fixed cutting tool support, a cutting tool car-
ried by said support, a work supporting arbor
adapted to hold a piece of work in cooperative
relation to said cutting tool, means for mov-
ing said work with respect to said tool to
cause the cutting of a pattern on gaid work
comprising a work rotation controlling sleeve,
a pattern controlling sleeve surrounding said
work rotation controlling sleeve, a guide
groove in said rotation controlling sleeve, a
fixed member engaging in said guide groove
and adapted to limit the movement of the
work relative to the cutting tool by engage-
ment with said pattern controlling sleeve.

9. In a machine of the character described,
a fixed cutting tool support, a cutting tool
carried by said support, a work supporting
arbor adapted to hold a piece of work in coop-
erative relation to said cutting tool, means
for moving said work with respect to said
tool to cause the cutting of a pattern on said
work comprising a work rotation controlling
sleeve, a pattern controlling sleeve surround-
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ing said work rotation controlling sleeve, a
guide groove in said rotation controlling
sleeve, a fixed member engaging in said guide
groove and adapted to limit the movement of
he work relative to the cutting too! by en-
gagement with said pattern controlling
sleeve, means for interrupting the pattern
comprising a device adapted to 1ift the tool
out of engagement with the work, and oper-
ating mechanism for said device associated
with said pattern controlling sleeve. ’
10. Inamachine of the character described,
a cutting tool, a work supporting arbor adapt-
ed to ho'd a piece of work in cooperative rela-
tion to said cutting tool, means for cansing
said tool to cut a pattern on said work com-
prising a work rotation and traverse control-
ling sleeve provided with a guide groove, a
pattern controlling sleeve surrounding said
rotation controlling sleeve and provided with
an aperture of a configuration corresponding
with the configuration of the desired pattern,
a fixed controlling member extending throug!
the aperture in said pattern controlling sleeve
and entering the groove in said rotation con-
trolling sleeve and adapted to limit both the
rotation and the traverse of the work by en-
gagement of the margins of the aperture in
said pattern contro'ling sleeve.

11. In amachine of the character described,

a cutting teol, a work supporting arbor adapt-
ed to hold a piece of work in cooperative rela-
tion to said cutting tool, means for causing
said tool to cut a pattern on said work com-
prisi 0
sleeve associated with said arbor and com-
prising a guide groove, a pattern controlling
sleeve surrounding said rotation controlling
sleeve and comprising an aperture of a con-
figuration corresponding to the desired pat-
tern, movement limiting means comprising an
element extending through the aperture in the
pattern controlling sleeve and .entering the

)

guide groove in the rotation control’ing sleeve,

means normally effective to couple the rota-
tion controlling sleeve and the pattern con-
trolling sleeve together, and means for index-
ing said rotation controlling sleeve relative
to said pattern controlling sleeve.

12. In a machine of the character de-.

scribed, a fixed cutting tool support, a cut-
ting tool carried by said support, a work
supporting arbor adapted to hold g piece of
work in cooperative relation to said cutting
tool, means for moving said work with re-
spect to said tool to cause the cutting of a
pattern on said work comprising a work ro-
tation controlling sleeve, a pattern control-
ling sleeve surrounding said work rotation
controlling sleeve, means for interrupting
the pattern comprising a tool lifting cam, and
means for moving said cam in synchronism
with said pattern controlling sleeve.

13. In a machine of the character de-
scribed, a fixed cutting tool support, a cut-

ing a rotation and traverse controlling

5

ting tool carried by said support, a work
supporting arbor adapted to hold a piece of
work in cooperative relation to said cut-
ting tool, means for moving said work with
respect to said tool to cause the cutting of a
pattern on said work comprising a work ro-
tation controlling sleeve, a pattern control-

70

ling sleeve surrounding ‘said work rotation

controlling sleeve, means for interrupting
the pattern comprising a tool lifting cam,

‘and means for moving said cam in synchro-

nism with said rotation and pattern control-
ling sleeves. ' ‘ '

14, In a machine of the character de-
scribed, a fixed cutting tool support, a cut-
ting tool carried by said support, a work sup-
porting arbor adapted to hold a piece of
work in cooperative relation to said cutting
tool, means for moving said work with re.
spect to said tool to cause the cutting of a
pattern of two series of diagonally extend-
ing and relatively angularly disposed grooves
on said work comprising a rotation control-
ling sleeve provided with two spiral guide
surfaces of opposite pitch, the pitch of each
of said guide surfaces being determined with
reference to the inclination of said diagonal-
ly extending grooves, and a member carried
on a stationary part of the machine frame
adapted to engage one of said spiral guide
surfaces and movable to permit shifting of
said rotation controlling sleeve to bring
eitlﬁar of said surfaces into engagement there-
with, ~ :

15. In a machine of the character de-
scribed, a cutting tool, a work supporting ar-
bor adapted to hold a piece of work in coop-
erative relation to said cutting tool, means
for causing said tool to cut a pattern on said
work comprising a work rotation and trav-
erse controlling sleeve provided with a
guide groove, a pattern controlling sleeve
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surrounding said rotation controlling sleeve -

and provided with an aperture of a con-
figuration corresponding with the configura-
tion of the desired pattern.

RICHARD J. SEILER.
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