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UNITED STATES

PateNT OFFICE.

ELISHA H., HUDSON, OF POTTERVILLE, MICHIGAN. ~

WOOD-TURNING LATHE.

SPECIFICATTON forming part of Letters Patent No, 306,016, dated Septeinber 30, 1884.

Application filed November 24, 1832,

Zo all whom it may concern :
Be it known that I, Erisgas H. HUDSON, of

.Potterville, in the county of Eaton and State of

Michigan, have invented certain new and use-
ful Improvements in Wood-Turning Lathes;
and I do hereby declare that the following is
a full, clear, and exact description thereof,
reference being had to the accompanying draw-
ings, and to the letters of reference marked
thereon,which form a part of this speeification.

This invention relates to that class of wood-
turning machines for turning eylindrieal or
round and tapering bodies in which a hollow
mandrel is employed for carrying the cutters,
through which mandrel the article passes in
the act of being turned.

The invention relates more particularly to
features of construection in the mandrel with
reference to the knives supported thereby; to
devices for supporting and confrolling the
movable finishing-cutters ; to devices for feed-
ing the blank to the cutters at the proper
time, with reference to the movement of the
form-wheel, by which the movable cutters are
controlled ; to devices for seizing the article

‘being turned in that portion thereof which

has passed through the mandrel and feeding
it forward, and to devices for varying thespeed
of the form-wheel with respect to the feed-
motion. '

The general object of the invention is to very
greatly increase the capacity and efficiency of
this class of machines, and at the same time
to lessen the amount of hand labor required
in running them. c

The invention consists in the several fea-
tures of construction and combinations of parts
hereinafter set forth, and pointed out in the
appended claims. First, referring briefly to
the general features of construction in the ma-
chire as here illustrated and as preferably ar-
ranged, the main frame is of rectangular form
in or upon the longitudinal parallel beams or
parts of which the several transverse shafts
and axes of the rotating parts are mounted.
‘At one side, and external to this main frame,
is a short transverse extension, which sup-

‘ports the hollow mandrel in a properly-ele-

vated position, and with its axis parallel with
the longitudinal beams of the main frame, or

(X0 model.)

at right angles with the axis of the form-wheel
and the transverse shafts and other rotating
parts of the machine. The form-wheel is ap-
plied to its shaft externally to the main frame
and adjacent to .the mandrel. The mandrel
contains shaping-cutters, and also finishing-
cutters, the latter being in the nature of long
spring-steel knives sharpened at their inner
ends, and supported by their outer ends from
arms projecting from the mandrel, and adapted
to be moved at their inner ends, so as to vary
the diameter of the article being turned, in
order to give the required taper or other for-
mation thereto. This variation of the cutting
position of the knives is effected by means of
sliding wedges arranged beneath the knives,
as near as practicable to their cutting ends,
said wedges being sustained and guided by
suitable devices for the purpose, and auto-
matically controlled by a connection arranged
to bear upon the irregular or cam-shaped form-
wheel. The mandrel is constructed of a sepa-
rate piece from the arms, which latter are two.
in number, cast to form a unitary structure,
and centrally secured to the mandrel, so as to
practically balance each other, and thereby
permit a high rate of rotary speed on the part
of the mandrel. Thewedge-guidesare formed
in a separate and detachable sleeve fitted to
the mandrel, and also fitted to the outer knife-
arm structure, so that the wedge-seats may be
very simply and accurately formed, as will be
hereinafter more clearly made apparent. In
order that the ends of the blanks to be turned
as they are fed into the machine may be pre-
sented to the cutters at the proper time in
reference to the cam-shaped form-wheel, so
that the irregularity or taper in the finished

- article shall come in the proper place in refer-

ence to its ends, a gage-wheel is provided
which is attached to the form-wheel and re-
volves with it, which gage-wheel is provided
with stops upon its periphery, against which
the end of the blank is placed as it is fed
into the machine over the said gage-wheel.
For the purpose of seizing the turned end of
the article being shaped a series of self-ad-
justing feed-rollers are arranged at the exit
end of the mandrel, said rollers being mount-
ed externally to the main frame, and in'line
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with the mandrel on vertically-movable ends
of shafts, which, at the opposite side of the
machine, are geared together to give the de-
sired direction of motion. Feed-rollers are

-also similarly mounted and arranged at the

entranee end of the mandrel for holding and
carrying in the square stuff or blank to be
turned. Gear-wheels mounted externally to
the opposite side of the frame on the shafts of
the form-wheel and feed-rollers are connected
by intermediate gears, certain of which are
changeable, so as to vary the speed of the
form-wheel with reference to the feeding de-
viees. It is intended that several mandrels
of differentsizes shall be employed for turning
articles of materially greater or less diameter,
and a corresponding number of removable
bearing - boxes are provided, all of uniform
external dimensions, fitted to suitable seats in
the arms which support the mandrel. The
annular slide on the mandrel, which operates
the wedges by which the position of the knives

is controlled, is provided with an arm and

collar adapted to be detachably connected
with a slide in the frame, provided with a
roller-pin that rides the cam or form-wheel,
in order that one mandrel may be substituted
for another with little delay and inconven-
ience. :

To more particularly describe the various
features of construction in the machine and
their operation, reference is made to the ac-
companying drawings, in which—

Figure1isa plan view of the machine. TFig.

2 is a front elevation with a portion of the

frame removed. Fig. 3 is a rear elevation.
Fig. 4 is a vertical longitudinal section on line
x ¢ of FFig. 1. Figs. b and 6 are detail views
of the gage-wheel and form-wheel. Fig. 7 is
a vertical section of the devices for operating
the gripping-rollers. Fig. 8 is a transverse
seetion of the machine on line y y of Fig. 1.
Tig. 9 is a partial transverse section through
the mandrel, showing the arm-and collar for
moving the sliding ring thereon. Fig. 10 is
a detall view of one of the removable bear-
ing-boxes. ¥ig. 11 is a fransverse section
through the holiow mandrel and through the
oppositely-arranged knife-carrying arms se-
cured to the mandrel. Tig. 12 is a side view
of the knife-carrying arm structure. Tig. 13
is a section of the same on line # x of Fig. 11,
or between its two parallel plates. Tig. 14 is
an end view, partially in section, of the shap-
ing cutter-head. TFig.15is a detail view show-
ing one of the sliding knife-moving wedges.
Trig. 16 is a view of a modification of the ar-
rangement of the parts shown in Fig. 15. Tig.
17 is a detail of the grooved collar for mov-
ing the sliding ring, which actuates the wedges
by which the knives are controlled.

The main frame or bed of this machine is
composed of two side pieces, A A, and end
pieces, A’ A’.

From the central portion of the front side of
the main frame projects a rectangular exten-

sion consisting of transverse arms A” A%, and
a longitudinal piece, A'. The arms A® A’sup-
port the bearing-boxes of the hollow cutter-
carrying mandrel H, arranged horizoutally

Transversely upon the main frame, and at
the feed end of the machine, is journaled a
shaft, I3, one end of which projects through
the front longitudinal frame piece of the ma-
chine, and has upon it a disk or gage-wheel,
B, over which the blanks are fed into the ma-
chine, and also a cam or form wheel,C,which

wheel and revolves with it. The shaft B has
bearings in boxesd b,placed in recesses inthe
under side of the side piece of the frame,and
held in place by bolts &’ o', which pass upward
through the frame,and are secured by nuts 0?
b* upon their threaded ends. The rear end of
the shaft B has upon it, outside of the rear
longitudinal frame - piece, a spur - wheel, B,
which is driven by means of appropriate in-
termediate gearing from the main driving-
shaft of the machine,as hereinafter described.
The gage-wheel B'is keyed on the shaft B,and
is arranged in line with the orifice of the hol-
low cutter-carrying mandrel,and has npon its
periphery one or more adjustable gage-stops,
D. The form-wheel C is placed upon a short
pin or extension, %, upon the end of the shaft
B,and is clamped against the face of the guide-
wheel B’ by a nut, 5*, upon the threaded end
of the pin *. The stops D are each composed
of a slotted plate, D', secured to the inner face
of the gage-wheel by a screw passing through
the slot of the plate and into a threaded ap-
crture in the face of the wheel, and a short
arm, D’ which is bent at right angles to the
plate D', and extends transversely across the
cylindrical face of the wheel. These stops or
gages D may be placed at any point upon the
periphery of the gage-wheel B’ by inserting
the serews which hold them into any one of &
series of apertures, d, arranged at equal in-
tervals near the edge of said wheel. A yield-
ing guide-roller, E, is placed immediately over
the gage-wheel B, and is mounted on the end
of the bent spring-arm E upon the end of the
cross-shaft 17, which is located in bearings e ¢
upon standards ¢ ¢, placed u; on the sides A
A of the main frame. This guide-roller isfor
the purpose of causing the gage-wheel to grip
the end of the blank when itis placed thereon
with its end against one of thestops D, so that
the blank shall be carried forward into and
through the mandrel by the revolution of the
gage-wheel until its emerging end is gripped
by the feed-rollers.

Upon the rear end of the cross-shaft B’ isan
arm or lever, I, the lower end of which is
adapted to be adjustably fastened to the rear
of the machine by means of a pin, ¢°, which
passes through an eye, ¢', in the end of the
| arm E°, and through one of the series of ap-
. ertures ¢' in the plate B, attached to the said
| frame. The object of this adjustment is to

and longitudinally of the machine, as shown."

is attached to the outside face of said gage-
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partially rotate the shaft 1°,and thereby raise
and lower the roller B, in order to accommo-
date said roller to the different-sizecd blanks
that it may be desired to feed into the ma-
chine.

The cam or form wheel C, which operates
and controls the devices for producing the
taper or other form in the finished article, is
attached, as stated, to the gage-wheel B, and
revolves with it, and the object of the stops D
upon the said.gage-wheel is to determine the
time at which the end of the blank enters the
mandrel with reference to the cam-snurfaces up-
on the form-wheel, and therefore to determine
the position of the tapers or other irregulari-
ties on the finished article.

In the.operation of feeding the hlank into
the mandrel the end of the lank is placed
against astop and moved or pushed along with
it until the gunide-roller E is reached, which
thereupon seizes and holds the blank to the
periphery of the gage-wheel, and causes the
latter in its rotation to carry the blank forward
into the mandrel.

G @ are rollers which feed the blank into
the cutting-mandrel H, and which are placed
a short distance forward of and in line with
the guide-wheel B'. These feed-rollers G &
are attached upon the outer end of shafts g ¢/,
arranged transversely upon the main frame,
which have bearings at their forward ends in
a standard, G?, attached to the front side of
the frame, and at their rear ends in a stand-
ard, G’, upon the rear longitudinal frame-
piece. The upper feed-roller, G, is-antomati-
cally adjustable with reference to the lower
one, so as to allow for variations in the thick-
ness and irregularities in the form of the
blanks, and is held in working opposition to
it by a compressed coiled spring, ¢° in the
slotted standard G*. The front end of the
feed-roller Sthft g has a bearing in a sliding
box, g%, 1*1t, 2, that is free to move in the ver-
tical slot ¢* of the standard G, and is held in
its normal position by the spring ¢*, before
mentioned. This spring is compressed be-
tween the upper surface of the said box anda
cross-piece, ¢°, upon the top of the upright G%
which closes the apper end of the slot there-
in. The lower feed-roller, G, is adjustable
by means of a screw,. g’ which supports its
beeuino box ¢°. The feed-roller shafts g and
¢ are connreted at their rear ends by two gear-
wheels, G* G, which tlansmlt motion to the

5 shaft g from the shaft ¢’ , the end of which pro-

jects through the standard G° and has upon it
a gear-wheel, G°. Said gear-wheel G® is actu-
wted th1ou<>h the ‘nec‘uum of an idler from a
Spur-wheel on the rear end of the main driv-
ing-shaft. The feed-rollers G G’ are corru-
gated, as shown, in order to more effectually
grip the blank.

Between the gage-wheel B and the feed-roll-
ers is a vertical guide-roller, I, against which
the rearside of the blank 1uns in passing over
the guide-wheel and through the said feed-

L]

rollers. This guide-roller is mounted on a
block, I, Whlch is adjustable in a horizental
plane 80 as to allow the roller I to be moved
laterally in reference to the path of the blank.

The block I is provided with slots f f, and
is attached to the main frame by serews f* f7,
which pass through said slots- and are tapped
into the top of the frame A. A broad washer,

79

f*is placed upon the block I¥, through which 75

both screws pass, and which covers the slots f
/» so-as to prevent dust or cutlings from en-
tering them. The axes of the feed-rollers G
are inelined slightly in a horizontal plane—
that is to say, the front end is slightly more ad-
vanced than the rear end—so as to cause the
blank to bear against the roller F.

H is the hollow cutter-carrying mandrel,
journaled in bearings 2 %’ upon the transverse
blocks A® A% 1est1no upon the lateral exten-
sion A* A® A* of the main frame, and having
its axis located at right angles to the otber
rotating shaits of the machine and in line with
the feed-ro]lers and the top of the guide-wheel
B. The mandrel H at the feed end projects
beyond its bearings h, and has upon such pro-
jecting end a cutter-head, I, which carriesthe
shaping-cutters I’ I’ Upon the central por-
tion of the hollow mandrel, between its bear-
ings & I, are the oppositely-projecting cutter-
carrying arms J J, which support the finish-
ing knives or cutters J. The mandrel is
driven by a belt which passes over a pulley,
H’, upon the said mandrel, and which obtains
its motion from a driving-pulley, which is
preferably not connected with the other op-
erative parts of the machine.

In order that mandrels of different sizes may
be placed in the machine for the purpose of
turning articles of materially greater or less
diameter, removable bearing-hoxes 2 7/ are
provided, adapted to the different-sized man-
drels, but which are of ‘uniform external di-
mensions and fitted to suitable seats, 7%, in the
transverse pieces A® A% and are held in posi-
tion by tap-nuts A*&’. The shaping-cutters
1" I’ are arranged in the usual manner, being
placed in slots ¢ ¢ in the head I, and adjusta-
bly fastened therein by means of abutting-
serews ¢ ¢/, tapped into the head at right an-
gles to their cutters. The cutfer-head I has
the usual flared opening, and the cutters have
curved cutting-edges shaped to correspond
with the shape of the orifice of the cutter-
head, as shown in Fig. 11 of the drawings.
The said cutter-head I is also provided with
the usunal radial orifices ¢ ¥, for the escape of
cuttings or shavings. -The inner ends of the
curved shaping-cutters I’ I’ approach each
other sufficiently to reduce the square stuff
or blank to a cylindrical shape with. a diame-
ter slightly greater than the largest portion
of the finished article, and just large enongh
to pass freely through and to be guided by
the cylindrieal bore of the mandrel in that
portion which intervenes befween the shaping
and finishing cutters, The finishing-cutters
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J’J"are curved or bent transversely near their
cutting-edges, and are arranged tangentially
in reference to the orifice of the mandrel and
extended outwardly in long spring - steel
shanks, the ends of which are ciamped at the
extremities of the oppositely-projecting sup-
porting -arms J J. The arms J J are com-
posed of two parallel plates, 7/, connected with
each other by one pair of outer cross-bars,
J'» and two pairs of inner eross - bars, 5* and
7%, preferably cast in the same piece with the
plates. The plates § have a central aperture
fitted to receive the sleeve L, which in turn
is fitted closely-to the cylindrical surface of
the mandrel. The plates or arms are secured
to the mandrel by any sunitable means—as, for
example, by screws j% Tig. 13, which pass
through the cross-bars j*and through the sub-
jacent parts of the sleeve info the mandrel.
Additional pins or bolts may beemployed tose-
curethesleeve Lito the mandrel, and thearms J
may be further fastened to the sleeve by screws
or pins inserted through the sleeve-flange 17,
and into the adjacent plate of the said arms.
The knives or cutters J’J arelocated between
the arm-plates j, and are held by clamps 52 and
bolts 7, which bind their outer ends to the
cross-bars . The inner or cutting ends of the
knives extend through suitable openings in
the sleeve L and mandrel H, and are adjusta-
bly supported upon wedges I, arranged lon-
gitudinally against the outer surface of the
mandrel in corresponding slots in the sleeve
L, and longitudinally movable toraiseand low-
er the knives, and thereby vary the diameter
of the article being turned. Said wedges are
seen. in side eclevation in Figs. 15 and 16, in
cross-section in Fig. 13, and in longitudinal
section in Fig. 11. The sleeve I, and the
wedges I project at one side of the arms J,
and in said projecting portion both are sur-
rounded by a loose ¥ing, M, engaged with the
wedges by lugs #° on the latter, one on each
side of the ring, sothat the wedges may beslid
longitudinally in their seats by a sliding move-
ment of the ring upon the sleeve. Said ring
is shown to be provided with a central annu-
lar flange by which it may be engaged with a
suitable mechanism for sliding the ring and
the wedges. Such a mechanism will be here-
inafter described. The wedges are held in the
slots of the sleeve by the adjacent and sur-
rounding part of the arm struecture J, and, to
give more reliable support thereto, the cross-
pieces §° are placed in position to give backing
tosaid wedges. Thelatter are of course made
slightly thinner than the sleeve, in order to
move freely withintheir guiding and confining
parts.

In order to more firmly hold theknives down
to their work, re-enforcing plates J* may be
clamped upon the knives, asshown in Fig. 13.
The openings in thesleeve L and mandrel H,
which admit the cnttingends of the knives J',

= are arranged to extend both in front and at the

rear of the knives, so as to allow the necessary

| removed from the sliding ring.

movement thereof, as deseribed, and also to
permit escape of the shavings at both these
points.

The purpose of the construction deseribed
in the devices for securing the knife-carrying
arms J upon the hollow mandrel H is to pro-
vide a cheap and simple means for forming the
seats for the wedges K, and at the same time
for accurately fitting the said arms upon the
mandrel.
the exterior of the mandrel and the central ap-
erture in the knife bored out to the proper di-
ameter to fit closely upon the said sleeve. The
sleeve is readily slotted to receive the wedges
K as described, and the difficult and expen-
sive operation of forming the necessary seats
for said wedges either in the exterior surface
of the mandrel or in the knife-carrying arm
structure is thereby avoided. A bearingstrip
or shoe, K, i3 preferably introduced between
the wedge IC and the knife, as shown in Fig.
16, the edge of which is curvedto fit the carve
of the knife in its cenfral portion where it
comes in contact therewith, in order to givea
firmer bearing over the entire width of the
curved end of the knife. It is found in prac-
tice that the heat generated by the highspeed
ab which the cutters are driven tends to evap-
orate thelubricant upon the wedge X adjacent
to the knife. In order to avoid thiseffect the
wedge-seat will be cut away at its central por-
tion, opposite the knife, so that the wedge
will have a bearingat its ends only, as shown
in Fig. 16.

As a means for sliding the ring M and the
wedges IS, the ring-flange M’ is embraced by
a grooved collar, N, Fig. 17, and is free to re-
volve therein. The said collar is made in two
sections, n and #', hinged together at »° so
that the collar can be readily placed upon or
The lower
section, n, of the collar N has upon it a short
arm, %', by which the said collar is attached
to an arm, O, upon a longitudinally-recipro-
cating rod, P, arranged below and parallel to
the axis of the hollow mandrel, as seen in Fig.
2. The rod P has bearings in the transverse
portions A* A’ of the frame, and is attached
by a hinged joint, p, to the connecting-rod I,
which extends across the face of the cam-wheel
C, and ashort distance beyond its opposite side
is connected to the end of a swinging arm, P7,
pivoted to the under side of the end piece, A’
of the main frame.

Upon the side of the rod P, and bearing
against the periphery of the ‘“form’’ or cam-
wheel C, is a frietion-roller, P>. The opposite
end of the rod P is extended beyond its bear-
ings in the frame A’ and has a nut, »’, upon
its end, between which nut and the side of the
frame is a compressed coiled spring, P'. The
object of this spring is to keep the roller I*
against the periphery of the cam-wheel, caus-
ing it to follow its irregularities, so that as the
cam-wheel is revolved the wedges K receive
a corresponding movement through the me-

~I
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The sleeve L is formed to fit upon
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dium of the sliding ring M, to which they are
attached, and the collar and arm connecting
the same with the rod P.

In order to guide and support the arm O in
its proper place with reference to the sliding
ring M, so that the weight of the grooved col-
lar N shall be supported independently of the
ring M, and so that the flange M’ shall run
freely in said collar, a guide-pin, O/, is pro-
vided, which is adjustably attached in the
side of the frame A’ and is parallel with the
sliding rod P. This rod O is attached to a
plate, 0% clamped to the inner face of the

frame A* by means of a bolt, o, which passes

through a vertical slot in the said frame, and
is secured by a nut and washer upon its outer
end. Thearm O and the collar N, which it sup-
ports, can thus be adjusted with exactness in
reference to the ring M. The arm O is con-
nected to the rod P, so as to be adjustable
longitudinally upon it, by means of a sleeve,
O? upon the lower end of the arm, which is
slipped over the rod, and secured in proper
position by two nuts, o’ o; upon a threaded
section in the rod, and between which the
sleeve O is clamped.

Near the upper end of the arm O is attached
an auxiliary rod, Q, which is parallel with
the rod P.  This rod Q passes through an ap-
erture in the frame A, and has between a nut,
7, on iis outer end, and the face of the frame
A a compressed coiled spring, @', and its in-
ner end passes through an aperture in the arm
O, and is provided with a head, ¢". The ob-

"35 ject of this spring-rod  is to act in conjunc-
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tion with the spring upon the rod mentioned,
to keep the arm Oand collar N constantly
strained in the direction of the delivery end
of the machine, and to take up all lost motion
therein.

In order to allow the collar N to be detached
from the arm O when it is desired to change
the mandrels for the purpose of turning arti-
cles of different sizes, the said collar is secured
to the arm by a bolt, #*, which passes through
the arm »° on the collar, and a slot in the end
of the arm O. By means of the slot mentioned
the position of the collar N upon the arm O
can be adjusted accurately, and provision is
thus also made for the difference in the sizes
of the collars upon the different mandrels.

R R, Figs. 1, 2, 4, 7, and 8, are a series of
pairs of opposing and self-adjusting gripping-
rollers arranged immediately at the delivery
end of the mandrel and inline therewith. The
object of this series of rollers is to seize the
finished end of the article being turned imme-
diately before or at the momentit passesfrom
the feed-rollers G, inorder to carry the article
through the mandreland preventitsrevolving
therewith after it has passed the said feed-
rollers. s

The rollers R R’, of which their are four
pairs shown, althongh a greater or less number
may be used, as found desirable, are grooved
upon their faces in line with the aperture in

the mandrel, so as to approximately fit a por-
tion of the eylindrical or tapered surface ofthe
finished article. These rollers are attachedto
the outer end of the series of shafts r 1/, Fig.
1,which have bearings at their front ends in
two adjustable bearing-blocks, R*and R?, (seen
best in Figs. 2, 7, and §,) and at their rear ends
in two pivoted bearing-pieces, R*and R?, Figs.
land8. The shafls of each pair of opposing
rollers are connected at their rear ends by cog-
wheels »* #° of eqnal size, and one of each pair
of shafts extends through one of the pivoted
bearing-blocks, R* or R% and has upon its
rear end a spur-gear, +* or 7%, connected to a
corresponding gear either above or below it,

as the case may require, on one of the shafts

of the next pair of rollers. The shafts 7+ are
all actuated by a gear-wheel, R’ upon the
extreme end of the lower shaft, », of the pair
of rollers nearest the mandrel, which is driven
by appropriate intermediate gearing from the
driving:shaft X. Motion is transmitted from
the lower shaft, r, just mentioned, by the gear
r*thereon to the gear »° upon the adjacent up-
per shaft, »’. This gear +° meshes in turn with
the gear »* on the lower shaft of the next pair,
and that in turn with the gears® on the upper
shaft of the last pair. The ohject of this ar-
rangement is to enable the shaft and rollersto
be placed close togethér horizontally, and the
vertically-arranged connecting-gears #* +* on
each pair of shafts are placed alternately for-
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ward on their shafts, so as to lap each other

for the same purpose as shown in the plan
view, Fig. 1.
R?, are pivoted at their ends by journals R®in
vertical standards R, attached to the rearlon-
gitudinal side piece, A, of the main frame, so
as to allow a requisite movement of the grip-
ping-rollers R R. :

“In order to provide for longitudinal adjust-
ment of the gripping-roliers R, so as to bring
them in exact alignment horizontally with the
orifice of the hollow mandrel, the rear bear-
ing-supports, R, may be cast in one piece, so as
to form a rigid structure, and provided with
slots,and attached to the top of the main frame

| by serews or bolts, so that the said standards

can be adjusted upon the frame and the grip-
ping - rollers moved to any desired position.
The front bearing-blocks, R* and R?, are both
vertically movable, so as to bring the upper
and lower rows of the gripping-rollers closer
to or farther from each other, in order that
the opposing rollers may first be separated to
allow the end of the turned article to pass be-
tween without touching them, until the rear
end thereof is about to leave the feed-rollers,
when they may be made to grip the finished
end of the article, so as to thereafter carry it
the remainder of the way through the cutters.
The rollers R R’ are made to normally stand
apart sufficiently by means of expanding
coiled springs »%, and they are caused to grip
the article at the proper time in its passage
between them by devices operated by a roller-
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pin, B Figs. 1, 5, and 6, attached in suitable
posmon to the fraoe -wheel B'.

To control the gripping - rollers from the
gage-wheel having the roller-pin B? thelower
bearing - block, R, rests atits center upon the
top of a vertical tube, S, Figs. 2, 7, and S,
which slides in fixed bearings § and &, at-
tached to the sides of the main frame. The
lower end of the tube S rests upon one end of

a short lever, T, connected at its outer end by
a flexible Jom‘r , with a fixed bar, U, attached
to the said main frame, and tthH(Th which
passes the tube S before mentioned. The up-
per bearing - block, R/, is supported from the
lower one by the two.coiled springs+‘. A ver-
tical headed rod, 'V, passes downward loosely
through the bearing - blocks and through the
tube S and lever T, and has upon ifs upper
threaded end a nut, v, by which its length
may be adjusted. This rod V is connected at
its lower end to a long lever, W, which ex-
tends forward in position to engage with the
roller-pin B*. A Dbolt, W', passes freely up-
ward through the said lever and through the
short lever T and arm U, and is secured by a
nut upon the top of said arm, as shown. The
lever W extends a short distance beyond
the point of attachment of the bolt W', and
its upper side is curved or rounded off at the
end and rests against the lower side of the
short lever T. - Depression of the lever W,
therefore, operates to raise the lower rollers,
R, and depress the upper rollers, R, equally,
and an opposite movement of the lever allows
them to spread. The compound leverage ob-
tained by the construction shown causes the
rollers to grip the article being turned with
great force. One or more 1011618 B?, may be
meloyed and said rollers are dbt%lnbly se-
cured to the face-of the wheel B’ by means of
screw-threaded center-pins run into either of
the threaded holes b before mentioned, and
may thus be set at any desired point on said
wheel. Tixed guides «’ retain the lever in
due position to engage the roller-pin B’ and
a serew, w, threaded through a fixed block,
'y serves ag an adjustable stop to limit the
upwal d throw of the lever \V 'md the spread
of the gripping-rollers R T

The apertures in the 1)e‘u ing-blocks R* R,
through which the rod V passes, are enlarged
in a direction lengthwise of the blocks, so as
to allow considerable verfical play tothe ends
of the blocks, for the purpose of permitting
the upper and lower rows of rollers to assume
an inclined position, in order that they may
conform to the taper or other irregular shape
of the article that passes between them. The
apertures in the levers W and T, through
whieh the rods V-and W’ pass, are also en-
larged to permit the necessary movement of
these parts. The portion of the lever W upon
which the roller-pins upon the gage-wheel act

is preferably shaped to a curve coincident with {

the p'wh ot the rollers, as shown by dotted
lines, Fig

306,016 ~

pressed and held down for a period sufficiently
long to cause the gripping-rollers to draw the
finished article completely out of the mandrel.
The length of time during which the lever is
depressed may be made to vary according to
circamstances, (such as the length oy shape
of the object being turned ,) SO that the erip-
ping-rollers will 'mt for a longer or shorter
period by placing additional Tollers on the
wheel B, and thereby holding the lever W
down for a longer or shorter period, as the
case requires. ’

Near the ccnter of the main frame of the
machine,and fransverse to it,is placed the main
driving-shaft X, and upon it is a large driv-
ing-pulley, X', which is actuated by a belt, X7,
from a variable cone-pulley upon a counter-
shaft, (not shown.) A tightener, X7 is ar-
ranged to operate on the belt X* by which
the feeding devices may be stopped and start-
ed, and which take up the slack when the belt
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is on onc of the smaller pulleys of the cone. |

The driving-shaft X has bearings in boxes
X X upon the lower side of the tmme of the
machine.

Upon the-end of the shaft X, which projects
outwardly beyond its bearing on the rear side
of the. frame, is a.gear-wheel, &/, which,
through the medium of an idler, #*, transmits
motion to the gear-wheel G° upon the feed-
roller shaft ¢/, before described. DMotion is
also transmitted from the wheel 2" through the
idler #° to the spur-wheel R%, which actuates the
gripping-rollers R R'. The gearing connect-

ing the driving-shaft and the feed-vollers and

that connecting the same shaft with the grip-
ping-rollers are made of the same diameter,

-in order that the shafts of the feed-rollers and

the shafts of the gripping-rollers may be ro-
tated at the same speed, so that after the grip-
ping-rollers have been brought to bear on the
article passing through the mandrel (which
usually takes place before the end of the blank
has left the feed-rollers) the said gripping-
rollers may carry it forward without effecting
the action of the feed-rollers or causing any
slipping of either roller upon the article, which
is thus moved at the same speed dmlntr its
entire passage tlirough the mandrel.

Upon the driving- bhdit X, and adjacent to
the inner face of the rear longitudinal piece
A of the main frame, is a gear-wheel, X7
which, by means of an idler, ', actuates an-
other gear-wheel, Y, upon a short shaft, ¥,
having its bearing in a pendent bracket, Y/,
attached to the under gide of the frame. On

the opposite end of the shaft y, and ountside of

the frame, is a gear-wheel, 4/, which, through
the medium of an idler, 3°, actuates the spur-
wheel B® upon the end of the gage - wheel
shaft B.

In order to vary the speed of the form-
wheel C upon the shaft B in relation to the
speed of the feed - rollers, the intermediate
gear-wheel, 9/, i3 adapted to be removed and

, so that the said lever will be de- | 1ephced bV one of greater .or less diameter.
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To accomplish this it is necessary to shift the
position of the idler g, which meshes with the
wheel mentioned. This is done by mounting
the journal-pin 4* of the idler * upon an ad-

justable plate, 9%, which is slotted, and is held

upon the frame A by a bolt, 4°, passing through
the slot, and an aperture in the frame and se-
cured by a nut upon its inner threaded end.
In shaping a tapered or irregularly-curved
article of a certain length the speed of the
feed-rollers must be so adjusted in reference
to the speed of the form-wheel that the article
shall be fed through the cufter in the exact
time that it takes the form-wheel to complete
its revolution, or- such portion thereof as is
necessary to give the required movement to
the finishing-cufters. - In case, therefore, it is
desired to give the same general form to an
article of greater or less length, and by the
use of the same form-wheel, it is necessary to
increase or diminish the speed of the form-
wheel so that the movement of the cutters
centrolled by it shall take place while the ar-
ticle, whatever its length, is passing through
the cutters, and the adjustability of the rela-
tive speeds of the form-wheel and feed-rollers
which is accomplished by introducing inter-
mediate gears of different diameters between
the driving-shaft and the form-wheecl shaft, as
has just-been deseribed, is for this purpose.
The mode of driving the feed-rollers, the
gripping-rollers, and the form-wheel shaft B,
which is shown in the drawings, is not essen-
tial to myinvention, but any means of giving
the required motion to these parts may- be
used. :
It may be observed that the idlers o 2’ 2
are merely incidental to the machine shownas
constructed, and that by changing the posi-
sition of the driving-shaft so that the wheel
X’ will mesh with the gear-wheels G* and R,
and rotating it in an opposite direction, these
idlers may be omitted, the shaft y being also
moved in such case to a proper position with
reference to the driving-shaft.
In the machine illustrated .in the drawings
the form-wheel is adapted to move the finish-

ing-cutters, so as to form two articles with the

same regular taper during each revolution of
the wheel by having two cam-surfaces, ¢/, of
regularly-increasing radius, as shown, each
extending half-way around the circumfer-
ence of the wheel. The change from one to
the other of these cam - faces is made by the
short incline ¢. It is found that, as the roller-
pin P?, which, as above described, is kept in
contact with the periphery of the form-wheel
C by the spring P*acting upon the rod I,
traverses these more abrupt irregularities up-
on the said form-wheel, the said roller is lia-
ble to suddenly accelerate or retard the speed
of the form-wheel,owing to the amount of lost
motion in the gear-train, by which it is run.
‘When such abrupt changes in the direction of
the cam-faces ocecur otherwhere than at their
termination, any unsteadiness in the motion

~1

_of the form-wheel arising from their presence
will produce a corresponding irregularity in
the shape of the article being turned, and. in
any case the utmost regularity of the form-
wheel is desirable. To produce the desired
regularity, a friction deviceis provided which,
as here shown, consists of the arms B, adjust-
ably attached to the shaft B, and the spring
B, attached to the end A’ of the frame, and ar-
ranged in position to bear against the arms
while the roller-pin P? is passing the abrupt
inclination of the form-wheel. If forms are
being turned requiring several such inclina-
tions, a continuous friction-wheel may be em-
ployed; but if the arms shown are used, they
may be of any desired number and adjusted

' on the shaft B, so as to be set at the points re-
guired. The stops D are as many in number
as there are cams on the form-wheel for sepa-
rate articles to be turned. In the drawings
there are two similar cams and stops, adapt-
ing the machine to turn two articles or spin-
dles at one revolution of the gage and form-
wheel. Thegage-wheel is, as shown, perfectly
cirenlar, and is permanently attached to the
shaft B, said shaft being vertically adjustable
by means of movable bearings, as seen in dot-
ted lines of Fig. 3, so. that the blank may be
fed with its axis in line with that of the man-
drel, and the lower feed-roller, G/, is also ad-
justable for the same purpose, as before de-
scribed. The form-wheel is changed in order
that one may be substituted for another to
produce the various forms of articles desired
to be turned, and it is also adjustable in rela-
tion to the gage-wheel B’ by loosening the nut
*on the pinb*, so that the cam-surfaces there-
on may be readily changed in their relation
to the stops D and rollers B upon the gage-
wheel, thus rendering it unnecessary to change
the position of the said stops and rollers when
it is desired to change the position of the ir-
regularity in the article being turned with
reference to the ends thereof. 'The transverse
piece A® of the frame, whichis adjacent to the
form-wheel and beneath the shaping-cutters,
is preferably inclined, as shown in Fig. 2, so
as to deflect the cuttings and shavings wlrich
fall from the shaping-cutters away from the
gage and form wheel C. ‘

The several mandrels of unequal size may
be provided with wedge-shifting collars M’ of
equal external dimensions, all fitted to run
freely in a collar, N,in which case said collar
may be permanently attached to the arm O of
the shifting-bar P; or, if preferred, each man-
drel may be provided with its own permanent
collar N, detachuably secured to the arm O, as
deseribed.

I am aware that interchangéable gears or
other devices have been used in geometric
lathes for changing the speed of a form-wheel

i for controlling the cutters with reference to
the speed of a spindle for rotating the blank,
and do not,therefore,claim sueh deviee broad-

{ 1y, but only when combined with the form-
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wheel and feed-rollers of a hollow-mandrel
Jathe in which the blank is fed longitudinally
through the mandrel.

I chnn as my invention—

1. The combination, with the hollow rotat-
ing mandrel, and a mov able eutter or cutters
monnted therein, of a form-wheel, means for
actuating the cutters from the form-wheel ,feed-
rollers constructed tofeed the blank longitudi-
nally through the hollow mandrel,and driving-
connections between the feed-rollers and form-
wheel, embracing change-speed devices con-
structed to permit the relative speeds of the
said form-wheel and feed-roller to be varied,
whereby the same form-wheel may be used in
tarning articles of different lengths, substan-
tn]ly as described.

The combination, with a hollow mandrel
fmd cutter and a form-wheel, of vertically-
movable feeding-rollers almnoed at the exit
end of the mandrel for gripping and drawing
forward the article to be turned, and means
operated from the form-wheel for controlling
said rollers, substantially as described.

3. In combination with the mandrel and
form-wheel, the double series of feed-rollers
R R',mounted onshafts» s, having vertically-
movable bearings R’ R* at the front ends of
said shafts, means for separating said rollers,
and means operated by the form-wheel for
causing them to grip the article being turned,
Substdnblally as described.

4. In combination with the hollow cutter-
carrying mandrel and form-wheel, the double
series of gripping-rollers R R/, springs for
holding them normally apart, alever actuated
by the form or gage wheel,and means connect-
ing said lever with the gripping-rollers, sub-
stantially-as and for the purpose set forth.

5. In combination with the hollow cutter-

carrying mandrel, movable bearing - blocks
sustaining opposmo feed-rollers, scpamtmO-
springs 7“ between said blocks, a tube, S, at-
tached to the lower block, a rod,V,conneeted
with the upper block and located within the
tube, alever, T, pivoted on the machine-frame
and connected with the said tube, alever, W,
engaged with the lever T and the rod 'V, aful
crum-support, W', for said lever, and a form
or gage wheel pr omded with devices for actu-
atmo the lever W intermittently, substantially
as descrlbed

6. The combination, with a holiow cutter-
carrying mandrel and the gage-wheel I, of
the form-wheel C,mounted upon the same shaft
with the gage-wheel,and circumferentially ad-
justable wlth reference thereto, subsmnbnllv
as and for the purpose set forth.

7. The combination, with a hollow cutter-
c&rl'ying mandrel and the eam-surfaced form-
wheel C, of the gage-wheel B/, having a stop
or stops, D, upon its periphery, said stop or
stops being independently adjustable in posi-
tion with reference to the cam surface ov sur-
faces of the form-wheel, substantially as de-
seribed.

306,016

The combination, with a hollow cutter-
carvying mandrel and the gage-wheel B, hav-
ing threaded apertures d in its face, of the
stops D, and slotted plate D, adapted to he
attached to said gage-wheel by a screw pass-
ing through the slot in the plate 1, and into
the apertures d, substantially as deseribed.

9. In combination with the hollow mandrel
and gage-wheel B/, the roller I§, mounted on
the end of an elastic pivoted arm, E', and
means for adjusting said arm, substantially as
deseribed.

10. The duplex cufter-arms consisting of
two parallel and connected plates made sepa-
rate from the mandrel proper -and centrally
poised thereon, in combination with the oppo-
sitely-arranged spring-cutters secured at their
outer ends to the arms, and sliding wedges
arranged and supported beneath the inner
ends of thecutters, substantially as described.

11. In combination with the rotating hollow
mandrel, the cutter-supporting arm structure
made separate from the mandrel, and consist-
ing of two parallel and rigidly - connected
plates arranged transversely to the mandrel,
centrally secured thereto, and provided with
means for securing the cutters between the
plates, substantially as described. _

12. The combination, with the ecntbing -
knives, sleeve L, and wedges K, of the hol-
low mandrel H, having apertures for the en-
trance of the cutting-knives, which apertures
are cut away so as to atford a passage, 7', ex-
tending beneath the said wedges to exit-aper-
tures in said sleeve for the escapeof shavings
from beneath the cutting-edges of the knives,
substantially as desembed

13. The combination, with the hollow man-
drel, spring-cutter, shdlng wedges, and arm
O, connected to said wedges, of the recipro-
cating rod P, the pivoted extension-piece I,
swinging iever P% and roller P? adapted to
follow the perlpherv of the cam-wheel C, sub-
stantially as described.

14. The combination, with the hollow man-
drel, spring-cutter, and wedge for moving the
sald cutter, ofthe slide-ring M, collar N,and the
arm O, connected with the rod P, and adjust-
able longitudinally of said rod, substantially
as described. '

15. The combination, with the hollow man-
drel, spring-cutters, and wedge for moving
said cutters, of the sliding ring M,arm O, means
for suppmtlno and moving said arm, and the
collar N, composed of two hinged sections,
and adjustably secured to the said arm, sub-
stantially as and for the purpose described.

16. The combination,withthe frame A of the
machine, hollow mandrel, spring-cutters, and
wedge for moving said cutters, and the slid-
ing ring M, of the collar N, arm O, recipro-
cating rod P, and the guide - pin O’ for said
arm, adjustably attached to the said frame,
substantially as deseribed.

17. The combination, with the hollow ro-
tating mandrel, movable cutters mounted
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therein, sliding wedges for actuating the cut-
ters, and a reciprocating rod, P, for actuat-
ing the said wedges,of the arm O, attached at
one end to the said rod so as to project later-
ally therefrom,and connected with the wedges,
a sliding rod, Q, attached to said arm near
its free end, and a spring, @', constructed to
throw said rod toward one limit of its move-
ment, substantially-as and for the purpose set
forth. '

18, The combination, with the shaft B, the
form-wheel C,secured thereon, and the spring-
rod P, provided with a roller-pin constructed
to bear upon said form-wheel, of one or more
arms, B, secured upon the said shaft, and a
spring, B’ constructed to bear upon said arms
during a portion of their rotation, substan-
tially as deseribed. ’

~

19. The combination, with the machine-frame ;
and the hollew cuatter - carrying mandrel, of 20
feed-rollers R R/, vertically-movable bearing-
blocks R’ R?, and pivoted bearing - blocks R*
R® for said feed -rollers, and standards R,
supporting the bearing-blocks R* R’ and lat-
erally adjustable upon the said frame, sub-
stantially as and for the purpose set forth.

In testimony that I claim the foregoing as
my invention I affix my signaturein presence
of two witnesses.

25

ELISHA H. HUDSON..

Witnesses:
M. E. DAYTON,
Jesse Cox, Jr.




