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UNITED STATES

PATENT OFFICE.

CHARLES C. STUART, OF HAMMONTON, NEW JERSEY.

LATHE.

SIEECIFICATION forming part of Letters Patent No. 268,439, dated Decamber 5, 1882,
. ' " Application filed May 20, 1832, (No model.) ‘

To all whom it may concern:

Be it known that I, CHARLES C. STUART, a.
.citizen of the United" States, residing at Ham-
‘monton, in the county of Atlantic and State of

New dJ ersey, haveinvented certain newand use-
ful Improvements in Lathes; and I do declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to whicli it appertains
to make and use the same, reference being had
to the accompanying drawings, and to the let-
ters and figures of reference marked. thereoun,
which form a part of this specification—

Figure 1 being a side view of the lathe; Fig.
2, a cross-section, as in a plane indicated by
the line 2 , Fig: 1, not showing the frame, and
showing only the prmmpal parts of the lathe
in than view; Fig. 3, a view transverse to the
machine, showmg one of the parts thereof;
Figs. 4, 5, 6, 7, 8, and 9, detail \1ews of parts
detached

Like letters designate corresponding parts
in all of the ﬁgures

My improvements belong to the class of
“planetary” lathes in which there are a con-
siderable number of centers to hold at once
the same number of pieces to be turned, the
said holding-centers being equidistant from a
common center around ‘which all tarn, and
thereby bring the pieces successively to rough-
forming and smoothing cutters, each piece be-
ing caused to revolve on its center while being
carried around, and the pieces being placed in
the lathe rough - formed, smoothed, and dis-
charged from the machine successively and au-
tomatically. except placing the pieces one by
one in the Jathe.

My improvements are designed to perfect

the-action of the several functional parts of

‘such a lathe, to adapt it to work of various di-

mensions, to obviate the liability of injuring
work, and to make the operation of the lathe
ra pid and render the machine capable of doing
a large amount of work in a given time.

For arranging and mounting the planetary
centers two ¢ spiders” or radial frames, A A B,
are placed upon a ceuntral shaft, C, to which a
comparatively slowrevolving movementiscom-
municated through suitable gearing, D, Fig. 1,
from the drlvmg power. The head frames or
spider A A carry the driving or mandrel shafts

E E of the several turning-centers, the :said
spiders being placed at a little distance apart,

as shown in Fig. 1, and being substantially -

alike. Hach shaft I has a bearing, «, in each
of these two spiders, as shown by the detail
section, Iig. 4, the respective bearings forming
a part of the spiders. Between these bear-

ings each mandrel-shaft has fast uponita pul-

ley, G, Fig. 4, by which the shaft is caused to
revolve, both for presenting different sides of
each piece to be turned to the ronghening-cut-
ters and to produce the finishing operation
thereon against the stationary smoothing-cut-
ter. All of the mandrel-shafts are caused to
revolve at equal speeds and simultaneously by
thefollowing special meansdevised by ine: The
several pulleys are preferably made smallest
at the middle, tapering from the two-ends to-
ward the middle; or otherwise equivalently
formed to receive and retain in place around
and in contact with all the pulleysaring-driver,
H, which receives a revolving motion imme-
diately from a driving-belt passing around its
periphery, and which by frietional eontact with
the peripheries of the pulleys imparts a revolv-

ing motion to them.  This ring-driver makes a
simpler application of the power to the several
mandrel-shafts than by means of belts, and es-
pecially it enables the frictional contact with
the pulleys of the said shafts to be more per-
fectly equalized, and therefore more uniform
action and better work to be produced. Inor-
der to increase the frictional contact between
the inner surface of the ring-driver, which has
a form to fit the whole width of the pulleys, as
seen in Fig. 4, I make the periphery of each
pulley of leather or other suitable compara-

tively soft and yielding surface. A peculiar
construction of the said pulleys for this pur-

pose I haveinvented, as shown in the said Fig.
4. Fach pulley is made in halves b b, meeting
each otherin a plane at right angles tq) the axis
of the same, each half being composed of a
double-flanged skeleton-pulley, ¢, filled in with
the leather d, secured-in place by screws. or
bolts ¢ ¢, if necessary or desired, and the two

halves are then bolted together by bolts f, one
of which is seen-in Fig. 4. By this construe-
tion not only is the ring-driver held in ‘place
on the pulleys, but with the form of pulleys
shown the driver is thereby readily moanted
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- in place, the two halves of the pulleys being

bolted together after the ring-driver is placed
in position. The double conical form of each
pulley also enables the ring-driver to be tight-
ened at will on the pulleys by having sufficient
open space between the two halves thereof, so

* that the bolts £ f can be made to tighten them
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up to the inner surface of the driver. . Instead
of having the yielding frictional surface on the
pulleys, it might be on the inner surface of the
ring-driver, but not so well as on the pulleys.

On the end of each mandrel shaft or spindle
E is a conical or flaring cup or sleeve, I, the
purpose of which is to center the pieces to be
turned, when entered therein, without care on
the part of the attendant, the flaring cup pro-
jecting forward from the shaft and beyond the
holding-points g of the shaft. Thesecapsmay
be fixed on their respective shafts, or have a
sliding movement back on the same, for allow-
ing the pieces to be turned to the extreme end
and for automatieally discharging the turned
pieces from the lathe.

At the foot end of the lathe a single spider
B is sufficient to carry the foot-spindles K K,
which slide endwise, but- do not necessarily
turn in their bearings 7 &, which are secured
upou the ends of the radial arms of the spider.

- Thesliding movement of these spindles in their
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bearings is for the purpose of yielding back
for admitting the pieces to be turned, and then
forcing the shafts up to cause the pieces to be
coupled to the mandrel-shafts at the other end
of the lathe. The spindles-also have flaring
cups L L, similar to those of the mandrel-
shafts, and for a similar purpose. They have
a sliding movement back on the spindles, and
are kept pushed out over the end of the pieces
to be turned, during the securing thereof, by
coiled springs ¢4 on the spindles- or equiva-
lent means. When the attendant is to put
a piece in thelatheto be turned he first enters
one end thereof in the proper mandrel-cup I
at the head of the lathe, and then draws back
the corresponding cup, L, at the foot of the
lathe, to place the piece in line before it, and
then lets the cup spring out over its end,
thereby securing the piece in position. An
additional movement is thenrequired to couple
the piece to the mandrel-shaft, and this is au-
tomatically effected by the machine as the
piece is carried round from the place where it
is entered by the attendant toward the cutters.
The means [ employ for this purpose is as fol-
lows: A cam-plate, M, Fig. 1, is mounted on
a semicircular holder, secured in the proper
position on the main shaft or axis C of the en-
tire planetary mechanism to some fixed part

-of theframe. The positionand form of this cam

are such that asthe rear projecting ends of the
spindles K-K are brought round they strike
the edge of the cam, and are gradually forced
forward sufficiently for the purpose. Thiscam
is'adjustable in position to regulate this move-
ment. An essential point in this operation is
to allow a yielding of any spindle in case any

piece is a little too long or its material is too
hard to admit the prongs of the mandrel-shaft

to their tull depth, since the action of the cam

is positive unless the cam itself is made elasti-
cally yielding, which is objectionable. I ac-
complish this by making the rear ends, % %, of
the spindles separate pieces, one end thereof
fitting in holes or sockets in the spindles, and
having a coiled spring, !, beyond each, as
shown in Fig. 5. The springs are strong
enough not to yield unless an obstruction ren-
ders it necessary. The outer ends of the pieces
k k may have friction-rollers thereon to ride
on the cam M withont resistance or unneces-
sary wear, -

In order to auntomatically discharge the
pieces from the lathe after they have been

turned therein, a cam, N, secured to a part, n, .

of the frame, is so placed as at the proper time
to draw back the cups L L, acting on projec-
tions upoun the cups, as shown, and at or about
the same time the .rear ends of the spindles
leave the cam M, and are then forced back by
their springs, so as to drop the pieces there-
from. The cups I I on the mandrel-shafts
may also be similarly withdrawo ; but I prefer
to give a positive motion to the cups, if at all,
by a cam or cam-groove reaching around the
cireuit of their movement. I have mot repre-
sented the device in the drawings. The spi-
ders earry the pieces successively round to
the cutters, first to the roughing-cutters O,
which I have not represented in Fig. 1, but
which are mounted on the shaft o, to which a
revolving motion is imparted at the pulley
thereon. These cutters are a series of saws
placed side by side on the shaft, and of vary-
ing diameter, (if the form of the articles to be
turned is not simply cylindrical,) so as to
roughly cut the pieces nearly to the ultimate
form and sizerequired, and thus leave as little
cutting for the stationary cutter P-to do as
practicable. v

- The cutter-shaft o is mounted in bearings p
p on a frameor bar, Q, which has an adjusting
movement, swinging on a central pivot, ¢, Fig.
7, projecting up from the supporting-frame Q,
which is itself adjustable up and down by a
screw,r. The said bar Q is secured in any re-
quired position parallel with the axis of the
revolving pieees or obliquely thereto by means
of set-serews s 8, Fig. 6,and slots ¢, as shown.
Thus I can advance one end of the cutter-shaft
and of the combined cutters therewith, so that
they shall not all at once take hold of the
piece, (which might produce a too violent ac-
tion thereon and do some damage,) but grad-
nally from end to end. The cutters singly may
be changed for different forms of turned work
to be prodiiced; or the whole compound cutter
may be changed bodily for the same purpose.
The pieces are then carried round to the
smoothing or finishing cutter P, which is sta-
tionary, the revolving motion imparted to the
pieces themselves, together with their planet-
ary motion, serving for all the movement re-
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quired.. - The “construction of:this.stationary
smoothing-knife is peculiar, as shown in. Figs.

-2 and 8, the latter showing an edge and inside

view of one: form thereof.. The shape to be
given the pieces to be turned is determined by
the form of the inner surface of the knife in-
stead of that of the cutting- edge, which is or-
dinarily the case;*and this inner surface of
the knife is curved in the.arcs of circles coin-
cident with- the -paths of the tangential sur-
faces of the pieces as they pass by the knife,
and consequently concentric with - the central
shaft of the  spiders which ‘bring the pieces
round to the said knife. Therefore the inner
surface of ‘the knife has manylines and planes

-at different distances from the. center of the
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spider’s motion, all of which are curved to be
concenfric. therewith. Thus, once for all, the
form and position of the knife are determined,
and the knife is sharpened by simply grinding
the edge in a plane, so that, however much the
knife may be worn awayby grmdm g,the proper
formi and positionof the knife will constantly be
maintained, and no “skil-or ‘Special care is re-

quired. in settmg and sharpening the same.-

The knife is attached to the holder R (which is
attachéd to or is made a part of the frameof the
lathe) by having a back flange, %, fit'in a T-
shiaped or equivalent form of groove, as seen in
Fig.2,and tightening thereon by thumb-screws
vo. 1 provide self-adjusting back-rests for the
pieces to be turned by the following construe-
tion: One, two, or more rest-spiders, S §, (two
being shown in Fig. 1,) are secured to the main
shaft Cin any desued position thereon. - There
are as many radial arms:to these rest-spiders
as to the head and foot spiders, as will be seen
by comparing Figs. 2 and 3, the latter repre-
senting a side.view of one of these spiders. In
the outer end of each radial arm thereof is a
socket for holding the rests. T T, to be carried

* -around back of the pieces to be turned. Each
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rest is coupled to one end of a right-angled or
bell-crank lever, U, which is pivoted at w to a
bar, 'V, reaching from one of the arms of a
head-spider, A, to one arm of the foot-spider,
there being one bar for each arm of the. spi-

ders, as shown in Fig. 2. The other end of

each bell-erank lever is pivoted to a sliding
rod, W; which'bhas.a sliding movement under
its bar, there being a set of such rods for each
back-rest spider, two sets being shown in Fig.
2. . By this construction the sliding of the rods
inward moves-the rests T T ontward, and vice
versa. - Where the piece to be turned is in-
serted the rods arein position.to hold the baeck-
rests well into their sockets, 80 as not to inter-
fere with the insertion of the piece. - Then as
the revolution of the spiders brings the rests
round to the roughing-cutters these rods are
caused to. slide inward; thereby moving-the

" rests outward to touch-the pieces as they are

65

being reduced ; and, if desired, the rests may
‘be further thrust outward to-hold the pieces
opposite to the finishing-cutter. . To automati-
cally thrust these rests ontward by sliding the

M

rods ‘W inward, a stationary ca.in, X, Fig. 1,18

located in the proper position and made of the
proper form for the outer ends of the rods to
pass in contact with. After the rests pass by

the cutters theirrods pass beyond the cam, and -

they may then Dbe driven outward by springs
arranged in any snitable way.

The construction-of the lathe above specified
not only has the advantages and fulfills the
purposes set forth, but has the following spe-
cial capability : The foot-spider and the cams
M, N, and X, which co-operate with it, are ad-
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justable along the central shaft, C, to different

positions on and along the central shaft, C,
whereby the lathe is'adapted to pieces of any
length within the limit of its-own extreme
length; and still all the functions of the ma-
chine are performed efficiently. The rough-
ing-cutter, made np of many saws, is corre-
spondingly.capable of lengthening and short-
ening; and the smoothing - cutter, by being
made up of sections, may have the same capa-
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bility ; but ordinarily a smoothing-cutter may

be. made whole for each kind and length of
work. -The back-rest spiders alsoare movable
at will on the. shaft €, and tightened in any
position thereon by set-screws; or they may be
moved up to the driving-spiders out of the
way of the pieces being turned when their use
is not necessary or desired, instead of requir-,
1ng their removal.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In alathe, the combination, w1th the series
of concentric mandrel-shafts E E of the ring
driver H, carried and held in place by the pul-
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leys G G of the said shafts, substantially as -

and for the purpose herein specified.

2.-In a lathe, the combination of the pulleys
G G of the mandrel-shafts E.E, each pulley
constructed in two parts, tapering toward the
middle of the pulley,and the ring-driver H,

formed on its inner surface to fit the periph-

eries of the said pulleys, substantially as and
for the purpose herein specified.
3. In alathe, the combination of the pulleys
G G of the mandrel-shat‘ts E E, each pulley
formed in two tapering parts, adjustable to-
ward each other, and having peripheries of-a
soft wmaterial, and the ring-driver H, formed
on its inner surface to fit the peripheries.of
the said pulleys, substantially as and for the
purpose herein specified.

4. Inalathe,the combination, with the man-

drel-shafts E E on the head or driver, of the

foot-spindles K K, having springstoforce them
outward from the head-shafts, and the cups L
L on-the said spindles, having springs to force
them inward toward the head-shafts, substan-
tially as and for the purpose herein specified.

5. The foot-spindles K K, having the sepa-
rate movable pieces &'k in their outer ends,
and fitting in sockets thereof, with, springs 14
to push the parts outward, in combination with

“the stationary cam M, substantially as and for

the purpose herein ‘specified.
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6. In a lathe, the combination, with a head
spider or spiders fixed on the central shaft for
carrying a series of mandrel-shafts, of a foot-
spider carrying a series of foot-spindles, ad-

justable on the central shaft to different dis-

tances from the head spider or spiders, cams
for controlling the operation of the foot-spin-
dles,also adjustable to different distances from
the said head spider or spiders, and one or
more back-rest spiders, T T, adjustable to va-
rions positions on the central shaft in relation
to the head and foot spiders,and provided with
radially - adjustable socket-arms, all substan-
tially as and for the purpose herein specified.

7. The combination of the back-rests T T,
bell-crank levers U U, sliding rods W,and cam
X, substantially as and for the purpose herein
specified. -

268,439

8. In a planetary lathe, the combination of
a head spider or spiders carrying concentric
mandrel-shafts, a foot-spider carrying concen-
trie foot-spindles, a roughing cutter or cutters
constructed to roughly shape the articles to
be turned, and a smoothing - cutter formed to
finish the articles roughly shaped by therough-
ing-cutters, and having its cutting-surfaces all
carved to be concentriec with the central shaft

20
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on which the spiders turn, substantially as and

for the purpose herein specified.

In testimony whereof I affix my signature in 3o

presence of two witnesses.
’ CHARLES C. STUART.

Witnesses:
A. J. KING,
CHARLES S. KING.



