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UNITED STATES

PaTENT OFFICE,

MILTON W. DOTY., OF CHICAGO, ILLINOIS.

TURNING-LATHE.

SPECIFICATION forming part of Letters Patent No. 489,248, dated January 3, 1893.
Application filed December 15,1891, Serial No 415,111, ‘(No model.)

To all whom it may concern:

Beit known that I, MiLToN W. Dory, a ¢iti-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Tarning-Lathes, of which the
following is a specification.

My invention relates more particularly to
attachments forlathes, forautomatically turn-
ing out ornamental work such as knurl, ogee
or bead used in interior decoration and fur-
niture ornamentation, which attachments
usually employ rotary cutter headsor pattern-
knives provided with cutting edges having
the form of the design to be produced, adapt-
ed to be held in contaet with the revolving
stick and rotated throughoutthe length of the
latter so as to reproduce its design thereon.
Machines for producing heavy work of this
character such as chair rounds, baluster rails,
&e., and in faet all work whose smallest di-
ameter is not less than ahout one-fourth of an
inch, have long been in use; but prior at-
tempts to produce diameters smaller than this
and as small as one-sixteenth of an inch have
invariably failed. Theresult has eitherbeen
that the stick, twists in two before comple-
tion, or else its surface is rendered so rough
and ragged as to be totally useless for all or-
namental purposes. This style of work when
properly produced, with a smooth, polished
surface is highly ornamental, but to be a sue-
¢ess from a commercial pointof view, it must
be produced by an inexpensive method, that
is by auntomatic machinery, and be ready for
use without further dressing or finishing, as
it leaves the turning machine.

The prime objectof my invention therefore,
is to automatieally turn out sticks of the unu-
sually small diameters before mentioned.

Anothker object of my invention is to turn
out ornamental work of the described char-
acter and to provide the same with a finished
or polished surface by cne and the same op-
eration. And still another object of my in-
vention is to so arrange the rotary cutter that
it may be set to antomatically begin to cut
the stick at any particular pointon itscutting
edge irrespective of the length of the stick,
or of the distance that the cufter or pattern
knife may have to travel before it reachesthe
stick,

-With these ends in view my invention con-
sists in certain featuresof novelty in the con-
struction and arrangement of parts, hereinaf-
ter more fully described with reference to the
accompanying drawings, and particularly
pointed out in the claims.

In the said drawings—Figure 1 is a side
elevation of a portion of a lathe showing its
head and tail stocks and my improvements,
certain well-known parts of the lathe being
omitted for the sake of simplicity. Fig. 2,is
an enlarged side elevation of the carriage
upon which the knives are mounted, showing
the lathe bed in transverse section. Fig. 3,
is a similar view of the opposite side of the
carriage to that shown in Fig. 2. Fig. 4, is
an enlarged detail view of the cutter head

or pattern knife showing the cutter in see- -

tion. Fig. 5,1is an end or axial view of the
cutter detached from the head. Fig. 6,isan
enlarged diagrammatic view showing the
relative positions of the roughing knives and
cutter or pattern knife aund also illustrating
the different phases of the stick during its
transit through the attachment, and Fig. 7 is
a diagrammatic view of the cylindrical cut-
ter, or pattern knife but of a different pattern
from that shown in Fig. 5.

In the drawings wherein like signs of ref-
erence indicate like parts throughout the sev-
eral views, 1, 2, are respectively the head and
tailstocks of anordinary lathe, mounted upon
the bed or way 3, as usual, the tail stock 2,
being provided with any suitable and well-
known means (not shown) for moving it to
any desired position on the bed. Mounted
upon the bed between the head and tail stocks
is a knife carrying carriage 4, of any suitable
and well-known construction, which is pro-
vided with a detachable eonnection 5, or shear
nut with the advancing serew 6, in the usual
manner whereby such carriage may be caused
to travel along the bed as the cutting pro-
ceeds. This connection & which is shown
fully in Fig. 1, only, it being broken away in
Figs. 2 and 3 for economizing space, may be
similar to any of the well known forms used
on the knife carriages of ordinary turning
lathes.

The head stock 1, is provided with a chuck
7, of any suitable pattern adapted to receive
one end of the stick to be turned, and the
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carriage 4, is provided with a removable die
8, held in place in any convenient manner,
and this die on the side or facenext the chuck
7, is provided with a bore or aperture 9, hav-
ing a flaring mouth 10, as shown in Fig. 3,
which is adapted to receive the end of the
rough stick and hold the same concentric with
the bore 9, and against the edge of a primary
roughing knife 11, suitably mounted on the
side of the carriage 4. The knife11, is pref-
erably so arranged that it will trim the stick

"down to a diameter that will fit the bore 9,

accurately so as to prevent the slightest vi-
bration of the stick but without precluding
its free revolution. The die 8 being remov-
able it is apparent that sticks of any diameter
may be turned by putting in a die having a
bore of the proper size, and re- ad;]ustmw the
primary roughing knife 11. Forconvenience
of 111ustrat10n we will suppose that the ma-
chine is set and the parts proportioned for
the production of a finished stick or beading
whose largest diameter is about one-eighth of
aninch,whileitssmallestdiameterisaboutone-
sixteenthof aninch. TFor the production of a
stick of this size, it is desirable that the stick
after it leavesthe primary roughing knife, be
about one-fourth of an inch in dunletel and
hencethebore 9, of thedieshould also be about
one-fourth of an inch in diameter so as to fit
the stick accurately. It will of course be un-
derstood that the rough stick must be of suf-
ficient diameter to Wlthstand the resistance
of the knives without twisting in two, but it
is impossible to at once 1educe such a stick
to the small diameters required without pro-
ducing a ragged, splintered surface, if not
entlrelydestroylnvthestlck Henceit isnee-
essary to reduce the stick very gradually,
leaving very little to be taken off by the final
cutter; but to be practicable, this reduction
from the maximum to the minimum diameter
must be rapid and result from one and the
sameoperation. And tothisend, on theother
side of the carriage I arrange a secondary
roughing knife 12, which is so arranged with
relation to the die 8, as to impinge the stick
as it comes through the bore 9, and trim it
down to approximately what is to be the
largest diameter of the finished stick.. By
sueh an arrangement the stick is firmly held
against v1b14t10n by the die, while the rough-
ing knives perform their work andthe second-
ary roughing is begun at a point sufficiently
close to the beginning of the primary rough-

ing as to preclude the twisting of the stick

after it leaves the primary roughing knife.
Thissecondary roughing knife 12, ismounted
upon a stock or bracket 13, and adjustably
held in place thereon by means of a set-screw
14, passing through a slot in the knife. The
knife 12 is thus made capable of endwise ad-
justment to and from the stick, and in order
that it may be adjusted to blte the stick at a
higher or lower point, I mount the stock 13,
upon a pivot formed by a set-secrew 15, pass-
ing through a slot 16, in the stock into the

. of the arms 25, the upper arm 25 bein
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carriage, the lower end of the stock being
preferably held by means of a set-screw 17,
passing through a slot 18, all as shown in
Fig. 2.

The upper end of the stock 13, constitutes
a shounlder or support 19, for supporting the
stick after it leaves the die 8, and sustaining
it while undergoing the secondary roughing
and the final turning.. This support 19, as
clearly shown in Fig. 2,1is rounded so as to
conform approximately to the contour of the
stick as reduced by the secondary roughing
knife and thus preventing downward bend-

+ing or other vibration of the stick while un-

dergoing the final finishing by the rotary
cutter or pattern knife 20. This cutter is so
arranged that its cutting edge will impinge

- the stick directly opp051te the outer edge of
- the secondary roughing knife 12, so that the
| stick ‘may yet receive the support of the
' shoulder 19, while the cutter 20 performs its
- work, the cutter 20 being preferably of such
- diameter as to touch the stick with buta very

small portion of its cutting edge at one time,
for reasons hereinafter e*zpla,med

The cutter or pattemknlfe 20, ig preferably:
3c3lmdueal that is, its sides are parallel, as
- shown in Figs. 5 and 7, having the desired
' pattern formed lonoltudmdlly in its onter
- periphery, and is preferably mounted in an
upright or vertical position with its cutting
edge at its lower end. The cylinder or band
- thus formed into a cutter isadjustably sleeved
-upon a rotary cutter head 21, and held in
' place by any suitable means, such as a. set
' serew 22,
- an upright shaft 23, preferably provided with

The cutter head 21, is carried by

cone bearings 24, ;]oumaled in arms or brack-

“ets 25, proj ectmw from a vertically adjustable
‘ casuno" 26.

Uponv the upper end of the shaft
23, is seeured a pinion 27, with which engages

.a rack bar 28, whose teeth are held in en-
gagement with the teeth of the pinion by

means of an anti-friction wheel or roller 29,

,suitably journaled on a pin 30, projecting

from the upper end of an arm 31. Thisarm
31, is pivoted at its lower end to thelower one
vided with a tongue 32, which fits intoba, slot

in the arm 31, as shown in dotted lines in

Figs. 2 and 3, and thus steadies the upper end
of the arm 81. To the upper end of the pin
30, is secured one end of a coil spring- 33,
Whoee other end is attached to the casting 26,
in any suitable way, so as to draw the Wheel
29, against the back of the rack.

The rack 28 is mounted upon and carried
by the tail stock 2, by means of any suitable
standard ‘as 34, adjustably planted in the
tail stock and having a horizontal sleeve or
socket 35, in which the rack is held by means
of aset screw36. By mountingthe rack upon
the tail stock I am enabled to bewm the con-
figuration or ornamentation of the stick at
any particular point on the periphery of the
cutter, by simply advancing the tail stock and
carriage along the bed together until the eut-
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ter reaches the end of the stick whereupon
the connection 5, may be thrown into engage-
ment with the advancing screw 6, and the
tail stock with the rack 28, secured thereto,
being permitted to remain at rest;the car-
riage proceeds on its way, causing the pinion
to rotate the cutter against the stick and to
leave therein peripheral grooves correspond-
ing to the design of the cutter. As the cut-
ting proceeds the end of the finished stick
projects through the die 8, or more properly
speaking the die moves along the stick, the
tail-stock and stick remaining stationary, and
such finished end may be supported in any
convenient manner, but in practice it is found
that no sapport.is necessary for sticks of or-
dinary size, and when the very small diame-
ters are turned they may be supported by the
hand of the operator. The tail-stock of
course does not touch the end of the stick.
Of course where the cutter is simply designed
to produce beads or knobs like thatshown in
Fig. 6, it is immaterial at what point on the
periphery of the cutter it strikes the stick
first, but where for instance a cutter formed
like that shown in Fig. 7,is used and it is nec-
essary to start the figure on the stick at some
particular point on the periphery of the cut-
ter, as for instance at the point 87, it is ob-
vious that the cutter should be set with such
point 37, in a position to be the first part of
the cutter to strike the stick. Butinasmuch
as the sticks vary in length and some enter
the chuck fartherthan others,thusvarying the
distance between the end of the stick and the
tailstock, the cutter ordinarily in approaching
the stick would make more revolutions at one
time than atanother before it reached the end
of the stick, and hence if the point 87 struck
first on one stick, a shorter stick would prob-
ably 1ot be eut until, say, the point 38, came
into cutting position. Hence the importance
of moving the rack and cutter along the bed
together until the stick is reached. The car-
riage 4, may be run back until it strikes
against the adjustable stop 39, on the tail
stock, the rack disengaged from the pinion
27, and the cutter set with the proper point
on. its eutting periphery outermost in a posi-
tion toengage the stick. If now thecarriage
is fed forward to the stick by pushing it in
advance of the tail stock, the catter will re-
main in the position in which it was set until
the tail stock and rack come to rest and the
coupling 5, thrown into engagement with the
screw 6. When the carriage has traversed
the full length of the stick, the latter may be
broken or cutoff at the chuck 7, by any of the
appliances well-known and in useon turning
lathes. It is also quite obvious that if the
carriage is returned to its former position
against the stop 39, of the tail stock, the cut-
ter will rotate in the reverse direction and
come tothe adjusted position in which it was
originally set, ready to be again advanced by
the tail stock until the end of the new stick
is reached, no mattér what the length of the

new stick might be. The rack is held against
slipping downward out of engagement with
the pinion preferably by means of a flange
40, on the wheel 29. When it is desired to
hold the rack and pinion out of engagement
while the carriage is being shifted, the rack
may be pulled upward and supported upon
the top of the pinion with its back resting
against an anti-friction roller 41, on the pin 30.

Inorder that the rotary cutter may be made
to subserve as a burnisher simultaneously
with its cutting action, it is necessary that
such cutter should be so adjusted as to re-
move only a sufficient quantity of the stick
to produce the ornamentation, and at the
same time be in such a position that the stick
after it is cut will rub slightly against the
upright sides of the cutter. I have found
that the best results are produced with a cut-
ter whose sides are parallel, with the side of
the cutter arranged at a true tangent to the
stick as shown in Tig. 2, so that the wood
after it passes the cutting edge, by virtue of
its resiliency and the slight vibratory motion
imparted to it by the rapid rotation of the
stick against the edge of the cutter, will spring
back against the smooth sides of the cutter
and thereby receive its final finish and be
ready for immediate use upon leaving the
machine.

As the cutter must be readjusted whenever
the other knives are changed for varying the
diameter of the stick, and as the proper ad-
justment of the cuttercan be determined only
while the cutting is going on, it is important
that thecuttershould be provided with means
whereby it may be readily adjusted with great
nicety in an axial as well as a diametric di-
rection.

I am aware that cutters have before been
adjusted transversely on an are, but such is
not the equivalent of a diametric adjustment
in a straight line, for it is readily seen that
if the cutter swung on an are it could not be
at a tangent to every size of stick, and hence
would not only defeat the polishing action
performed by the arrangement above de-
scribed, but would snagand splinter the wood.
I aceomplish the axial or vertical adjustment
of the cutter by means of an adjusting serew
42, secured rotatably in an ear or lng 43, of
the casting 26, and having its lower end en-
gaging in a casting 44, which is fixed against
vertical movement. Thus by turning the
screw 42 to the right or left, the rotary cutter
may be adjusted up or down to the desired
position, and when the adjustment is at-
tained the casting 26, may be locked in po-
sition by means of a set bolt 45, passing
through a slot 40, in the casting 44. The
casting 26, is carried by the casting 44,which
is laterally adjustable and which is provided
with a horizontal portion 47, whose rear end
is formed with a perforated ear or lug 48,
through which passes a set bolt or screw 49,
held against longitudinal movement therein
and engaging at its inner end in a screw-
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threaded ear 50, on a casting 51, which latter
is securely bolted to the carriage 4, as shown
in Fig. 3.

groove 52, in which- fits a tongue formed on

the casting 51, as shown by the dotted lines .
in Fig. 3, and in order that the casting 44, 47, :
may be locked in position when the desired |
diametric adjustment is accomplished, Ipro- |
vide the latter with a slot 53, through which '

_passes a set serew 54,’having its end screwed
into the casting 51. Thus by turning the

“serew 49, the cutter may be adjusted to any
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desired position in a straight line transversely

of its axis.

Inasmuch as the stick is very frail and apt
to snapor splinter when it reaches the rotary
cutter, it is necessary that:such rotary cutter
should present but a very small portion of
its cutting -edge to the stick atone time as
the frictional resistance resulting from a
great extent of surface in contact with the
stick would result in twisting the reduced
portiot off before it is finished. Hence it is
necessary to make the cutting bands or cyl-
inders of very small diameter, and since the
cutting band or cylinder revolves several
times during the formation of a single stick,
it becomes essential to make the cutting edge
in the form of a continuous loop or ring and
to form it of a single piece, that is integrally
or without joints, because the slighestirregu-
larity in the -cutting edge of the rotary cut-
ter, such as wounld be produced by the meet-

ing edges of two parts, would snag and splin--
g edg » g P

ter the stick to such an extentas to renderit
useless, and this result is due to the fact that
the small particles of fiber wedge between the
parts and form a bunch, which not only pre-
vents the portion of the edge which it covers
from cutting, but holds the stick partially
aloof from the other portion.of the cutter. A
furtherreason why thecuttingeylindershould
be formed integrally,is that its whole cutting
edge should be arranged in the same running
cirele or, in the same plane, as otherwise the
stick would be unevenly turned and snagged
and splintered at the points where one section
left off and the other began, and it is almost
impossible to grind two sections of a cutter
alike and accurately adjust their edges on the
cutter head.

Having thus described my invention what

I.claim and desire to secure by Letters Pat- |

ent is—

1. Thecombination with the die for holding
the stick and means for revolving the stick,
of a roughing knife arranged on one side of
the die in juxtaposition thereto, a rotary pat-
tern knife arranged opposite said roughing
knife and a rigid supporting shoulder located
in close proximity to the opening in said die,
and opposite and adjacent to said pattern
knife, substantially as set forth.

2. The combination with-the die for holding
the stick, and means for revolving the stick;
of a roughing knife, a shoulder arranged in

The casting 47, for the sake of |
greater security, may be provided with a .

close proximity to the opening in said die for
supporting the stick as it leaves the die, and
a rotary cutter arranged opposite said shoul-
der, substantially as set forth.

3. Thécombination withthe die for holding
the stick, and means for revolving the stick;
of primary and secondary roughing knives, a
supporting shounlder having a rounded bear-
ing surface for the stick, coineident with the
opening in ‘the die, and being arranged in
close proximity thereto and a rotary -cutter
arranged oppositesaid shoulder,substantially
as set forth., - i )

4. The combination with the die for holding
the stick, and means for revolving the stick;
of the roughing knives, a stock to which one
of said roughing knives is secured, having a
supporting shoulder for the stick as it leaves
the die, and a rotary cutter adjacent to said
shoulder, substantially as set forth.

5. The -combination with a carriage and a
rotary cutter journaled therein,of an adjust-
ing serew:-connected with said cutter for mov-
ing it in-axial direction,and a second adjust-
ing serew connected with said -cutter for mov-
ing it in a diametric direction; substantially
as set forth.

6. The combination with a roughing mech-
anism, and means for revolving the stick; of
a rotary cutter, a casting upon which said cut-
ter is mounted, a second casting upon which
the first -casting is supported, said castings
being respectively adjustable axially and dia-
metrically of the cutter, transversely of the
stick, set serews for locking said eastings in
their adjusted positions and adjusting screws
fixed with capability of rotating, having their
ends connected with sald castings respect-
ively, substantially as set forth.

-

7. The combination with a tail-stock, means -

for revolving the stick, and a rotary cutter
head provided ‘with a pinionor gear wheel, of
a horizontally movable rack engaging said
pinion and being connected with said tail-
stoek, and adapted to move in unison there-
with, substantially as set forth.

8. The combination with a roughing mech-
anism the tail-stock and means forrevolving
the stick; of a rotary cutter head provided
with a pinion 27, a casting upon which said
cutter head is mounted, a rack carried by said
tail-stock for engaging said pinion 27, and a
spring for holding said rack and pinion in
engagement, substantially as set forth.

9. The combination with a roughing mech-
anism, the tail-stock and means for revolving

the stick; of a rotary cutter head having a

pinion 27, a casting upon which said cutter
head is mounted, a rack carried by said tail-
stock for engaging said pinion, a wheel piv-
otally mounted on said casting, and a spring
for holding said wheel against the said rack,
substantially as set forth. ’

10. The combination with a roughing mech-
anism and means for revolving the stick, of
a carriage, a rotary cutter mounted on said
carriage, a rack for rotating said cutter and

-

-
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a flanged wheel on said carriage, for support-
ing said rack, substantially as set forth.

11. Thecombination with a roughing mech-
anism and means for revolving the stick, of
a carriage, a rotary cutter mounted on said
carriage, a rack for rotatingsaid cutter, means
for moving said rack and cutter in unisonand
a flanged wheel on said carriage for support-
ing said rack, substantially as set forth.

12. Thecombination with a roughing mech-
anism, and means for revolving the stick, of
a carriage, a rotary cutter mounted upon said
carriage, a pinion for rotating said cutter a
longitudinally movable rack yieldingly held
in engagement with said pinion, and means
for moving said cutter and rack in unison
longitudinally substantially as set forth.

13. The combination with a roughing mech-
anism, and means for revolving the stick, of
a carriage, a rotary cutter journaled rigidly
upon said carriage, a pinion for rotating said
cutter a longitudinally and transversely mov-
able rack yieldingly held in engagement with
said pinion, and means for moving said rack

and cutter in unison longitudinally substan-
tially as set forth:

14. The combination with a roughing mech-
anism, and means for revolving the stick; of
a carriage, a rotary cutter mounted on . said
carriage, the tail stock having a stop adapted
to strike said carriage, and a rack carried by
the tail stock, and means for rotating said
cutter by engagement with said rack. sub-
stantially as set forth.

15. The combination with aroughing mech-
anism, a die and means for revolving the
stick, of a carriage in which said die ismount-
ed, a rotary cutter journaled on said carriage
and having a pinion, an arm pivoted to said
carriage, a flanged wheel journaled on said
arm, a rack resting on said wheel and engag-
ing said pinion,and a spring for forcing said
wheel and rack toward said pinion, substan-
tially as set forth.

MILTON W. DOTY.

Witnesses:

F. A. HorgiNs,
R. C. OMOHUNDRO.
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