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To all whom it ma,y concern:

Be it known that I, EDWIN SILVER, of
Reading, in the county of Berks, England
have invented an Improvement-in Lathes for
‘Wood-Turning; and I do hereby declare. that
‘the. following is-a full, clear, and exact de-
scription of the Same, reference being had to
the accompanying drawings, forming part of
this specification.

My invention has for its object the econ-
struction of an automatic lathe for the rapid
and accurate turning of wooden pill-boxes,

spools for thread, bobbins for spinning-frames |-
"E support all the Workm parts of the ma-

and other cotton and woolen. manufacturing

machinery, and other small articles of wood

manufactured by turning in lathes.

The- invention consists, partly, in various
mechanisms, hereinafter described, for the pro-
‘duetion of the antomatic movements of the tail-
stock, the sliding stocks for the cutting- tools,
a carmer for taking the turned articles from
the lathe when finished and depositing them
in a suitable receptacle, a hollow arbor being
used for the rotation of the wood to be turned,
and another solid arbor for the insertion of a
boring tool or tools for interior cutting.

‘The invention consists, further, in certain
constructions of the various parts of the ma-
chine and features of its general organization.
. Figure 1 isafront view rof the machme, with.
"portions broken away to show parts otherwise
hidden. Fig. 2 is a top view of the same.
Fig. 3 is a top view of acam-wheel, which act-
uates the sliding cutter- stocks, the  cam-
grooves on the upper side of the said wheel
being shown in full outline, and a cam-groove

on the bottom of the same being shown in dot--

ted outline. Tig. 4 is a sectional plan view of
the central portion of the bed and some of its

. attachments. Fig. 5 is a view of that énd of
the lathe at the lett in Fig. 1. . Fig. 6 is a ver-
tical section on the line » » in Fig. 1. Tig, 7
is a vertical section on the line y y in Fig. 1
Fig. 8 is a view of that end of the lathe-bed at
the right in Fig.1, and of its attachments.
Fig, 9 is a top view of the central part of the
lathe-bed and some of its attachments, Fig,

“10is a detail view, illustrating some of the cut-
ters, their relation with the hollow arbor, and
their functions.

A, Figs. 1, 2, 4, 5, 6, 7, and 8, represents
the lathe-bed which has a hollow box , B, pref-’
erably c1rcular in plan, in the middle thereof.
The.said bed is supported by legs C at the

.ends, and by a pillar, D, under the central

box B. - The said pillar D has two branches,
d, Figs. 1 and 6, at its upper part; and each .
of said branches is subdivided mto two other
branches, d, the upper ends of which are at-
tached to the bed. To the branches d, be-
tween the branches &, is bolted the cross- beam

‘E, Figs. 1 and 6.~

The said bed A, pillar D and cross-beam

chme, including the horizontal shaft F, Figs.1,
2,5, and 6, and its attachments. The said.
shaft is supported in bearings @ and o/, Flgs
1; 2, and 5, the bearing @ projecting laterally
from one of the legs C, and the bearing o'
projecting downward from the central en-
largement or box B of the bed A.- Said shaft
A drives every working part of the lathe, ex-
cept the arbors, through intermediate mech-
anism, hereinafter described, receiving its mo-
tion from a belt running on the cone-pulley H.

"The first intermediate transmitter of motion

‘between the shaft F and the working partsto -

which it transmits motion is a worm-gear, G,
Figs.1, 2, and 6, keyed to a vertical shaft F'
Figs. 1 and 2, Wh1ch has its bearings in the
pillar D and the cross-beam E. Upon the
shaft T is an endless screw, b, Figs. 1, 2, 5,

.and 6, which meshes with the Worm-wear G

Upon the. shaft F/ is also keyed the cam-
wheel I, Figs. 1 and. 3, the cam - grooves of
which. are indicated in Flg 3, and designated
by the letters ¢ ¢’ ¢”. The grooves ¢ and ¢
are on the upper face of the cam, and the
groove ¢’ is on the lower face of the same.
Said cam-wheel may be considered either asa
cam or as a series of cams arranged on the
same shaft.

J, Figs. 1, 2, 6, 9, and 10, is a hollow arbor
ﬁtted in beamngs m a head stock, K. Said
head-stock is adjustable on the lathe -bed, but
is; in use, clamped to said bed in the usual
manner.  Said arbor J is driven directly by

“belt from a pulley on a counter-shaft, said belt
running on the pulley L, Figs. 1, 2, and 9, and
| said counter-shaft also carrymg a cone- pulley

"
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for the belt which drives the cone-pulley H on:
the shaft I

The wood to be turned is forced into and
through the hollow arbor J by means of the
automatically-sliding tail-stock M, Figs. 1, 2,
and 5, which carries a rotating spur eenter, e,
ﬁtted in a bearing in said tail-stock, and the
wood is caused to rotate with said hollow ax-
bor and rotating spur-center either by friction
in the arbor or by knife edges or spurs fitted in

the inside surface of said arbor; but in general

the friction in the hollow arbor will be suffi-
cient to cause the wood to rotate. To adapt
it to different sizes of bolts, said hollow arbor
may be fitted with bushes w’, TFig. 10, with
different-sized bores.

Upon the side of the head-stock K, into the
hollow arbor of which the wood entels, is piv-
oted a cutter-stock, N, Figs. 1, 2, and 6, hav-
ing attached toit alever, f. Th the Sdld lever
is formed a curved slot, g, Fig. 6, through which
passes a screw-bolt, . By means of the said
lever, slot, and bolt the proper angular adjust-
‘ment of the cutter-stock N is obtained. The
other cutter-stocks, hereinafter described, may
have similar adjustments.

The said cutter-stock N, in use, carries cut-
ters 4, Fig. 9, the funetion of which is to re-
duce the Wood to be turned to a cylinder of
‘the same size as the hollow in the arbor J as
the wood is fed up by the automatically - slid-
ing tail-stock M. This action of the cutters
is indicated in Fig. 9, in which j represents
the wood in process of turning. The said
cutters ¢ reduce the wood to a diameter which
snugly fits the hollow arbor J, while the slid-

ing tail-stock forces the wood into and through -

said arbor, the wood bolt rotating with said
_arbor, and also rotating the spur-center e in
the tail-stock M, which center forms a rear
bearing for the said - wood bolt. The said
spur-center has a shoulder, k, formed on it,
which presses against the end of the box in
which said center runs, and thus forms a bear-
ing for the éndwise thrust which it receives
while pressing the wood into the hollow arbor.
The wood bolts j are, moreover, roughly point-
ed, as hereinafter described, at the end which

firdt enters the said hollow arbor, to insure.

their centrical entrance into said arbor.

The devices for causing the tail-stock M to
automatically traverse toward the head-stock
K are as follows: The tail-stock is furnished
with vertical sliding pawls I, Figs. 1 and 5, in
its interior, which engage a 1e01procat1n0“
ratchet-bar, m, Figs. 1, 2, and 5, fitted to slide
in or on ways att;ached to or formed in the
lathe-bed. .Said pawls are preferably four in
number, and are placed side by side in a box
formed 1in the said tail-stock, in such manner
that their four points or edges are distanced
to inelude six teeth of the ratchet-bar. One or
other. of said pawls will therefore engage. the
ratchet-bar m when the latter is moved through
a distance measured by only a fraction of one
of the téeth of said ratchet-bar. To the outside
of said tail-stock are pivoted the pawls 17,

Figs. 1 and 2, preferably three in number,; and:
so-distanced that their three points include a
fractionmore than eightteeth of a fixed ratchet-
bar, », attached to the outside of the lathe-
bed. Omne or other of said pawls I will act
when the tail-stock is moved through a dis-
tance equal to a fraction of one of the teeth in
the ratchet /. Said pawls I’ prevent the re-

treat of the tail-stock M When the ratchet m
reciprocates.-

The said pawls I are so arranged that when
the one nearest the head-stock K is raised it
abuts against the next pawl, which, in turn,
abuts against the next, so that all are raised
by raising the inner pawl

The pawls I are each provided with a lateral
projection, s, Figs. 1 and 2, which passes out
through a slot in the side of the tail-stock M.
In ways formed on.or attached to said tail-
stock is fitted a slide, ¢, which has formed in
it a slot, s, Fig. 1, the lower side of which is
an mchned plane. ’ When said slide is pushed
to the lett, the said inclined plane acts against
the pr OJectlons §', and raises the pawls I from
their en gagement with the ratchet m: To slide
back the tail-stock and insert a bolt of wood
for turning, the operator raises the pawls from
their engagement with the ratchets by the
means de%crlbed

To the ratchet-bar m is attached the cham
n, Fig. 1. Said chain runs tightly over two
pulleys or rollers, o, Figs. 1 and 5, the bear-
ings of which are supported by the Tathe-bed.
Said chain has one link, p, Fig. 1,longer than
the rest, and in said link is a lonomudlnal slot,
., In the slot » plays an adgustable pin, s,
Figs. 1, 2, and 5, which pin forms a projection
from a 1601plocat1ng bar, O, Figs. 1, 4, and 5,
which slides in suitable Dearin g8 formed in or
attached to the lathe-bed A. Said bar O is
reciprocated by a bell-crank lever, P, Figs. 1,
4, and 6, one end of which engages a. pin 01
progectlon on the bar O, which projection
plays in a slot at one end of said bell-crank
lever. Said bell-crank lever is pivoted to the
under side of the lathe-bed at ¢. At the other
end of said bell-crank lever is a bowl, which
plays in the cam-groove ¢, Fig. 3, of the eam
I. Said cam-groove is fonned in such manner.
as to oscillate the bell-crank lever P and re-
ciprocate the bar O, chain n, and ratchet-bar m
immediately after any piece of work in the
lathe is finished and cut off, and it thus causes
the tail-stock M to advance and force another

" length. of wood through the hollow.arbor J, to

be operated upon by the cutters in the sliding
cutter-heads, hereinafter described. _
The first sliding cutter-stock that advances
to operate upon the wood bolt after the same
is thrust partly through the hollow arbor, in
making a pill-box or other hollow article, is
the one marked R in Figs.1 and 2. This cut-
ter-stock is made laterally adjustable by means
of a serew, v. Said cutter-stock also carries
an arbor, J/, having formed - thereon a pulley,
I/, which 1s driven directly from the same
counte1 shaft that drives the pulley L on the
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hollow arbor 'J. Said arbor oarrles one or
‘more cutters, i, Fig. 9. Said arbor and its
cutters are rotated in an opposite direction to
that of thehollow arbor J'by means of a cross-
belt: :

.The: cutter-stock R is advanced to its Work
and carried backward by means of.a bar, S,
Figs.1-and 7, which slides in bearings formed
in or attached tothe bed A. Said bar has an

" upwardly-projecting . arm, T, which is adjust-

ably connected with the' eutter-stoek R, and
at- the end of said bar next the cam- wheel I
is-a.bowl, which plays in the groove ¢ on the
under s1de of said cam. '

When the said cutter-stock advances, it pre-
sents its boring-cutters 4 ¢/, Fig. 9, to the wood,
which cutters turn out a cavxty therem Said
cavity, when- the said cutters are properly
formed and adjusted,is a eylindrical cavity;
" but a single cutter may be employed, and for
some purposes a cutter-holder may be r1g1dly
attached to said cutter-stock R.

After the cutter-stock R has advanced and
retreated, the sliding cutter-stocks R’ and R/,
Figs. 1, 2 6, 9, and 10, are moved to thelr
work, the cutter-stock R moving a littlein ad-
vance of the cutter-stock R”. The cutter-
stock R/ slides horizontally in or on ways
formed on the central hollow box B of the bed
A. The cutter-stock R slides vertically on a
vertical guide, V, attached to the head-stock
K, and said stock is laterally adjustable by
means of a screw, v/,

The cutter-stock R i isreciprocated by means
of a link, W, Fig. 4, pivoted at one end to
said cutter-stock and at the other end to a
bell-crank, X, Fig. 4, said bell-crank being
pivoted to the lathe-bed at w0, and having at
b’ a bowl, which runs in the cam-groove ¢/ on
the upper side of the cam -wheel I. -The
cufter-head R is vertically reciprocated by
means of a link or connecting-rod, Y, Figs. 1,
6, and 10, pivoted at one end to sald cutter-

head and having its other end pivoted toa ver-

t1ca11y -oscillating bell-crank, Z, Figs. 1, 2, and
6. Said bell-crank is plvoted. {0 the back side
of the lathe-bed, and to its lower end is con-
nected a horlzontally-shdlng bar, A/, Figs. 1

and ‘4. Said sliding bar runs in beamngs
formed in or attached to the lathe-bed, and
is connected at ¢/, Fig. 4, with a honzontally
oscillating bell- erank B’ Fig. 4, pivoted to
- the central hollow box of the Tathe-bed. Said

bell-crank has at f7, Fig. 4, a bowl, which.

runs in the cam-groove ¢’ on the under side of
the cam I, the motion of which causes the
said bell-crank to oscillate.

The cutter - stock R’ carries cutters 44/,
Fig. 9, the former of which, in making a pﬂl
box, forms the lip of the box, and the latter
of which takes off the rough edge of the lip.
The vertically-sliding cutter-stock R/ carries
a cutter, i, Fig. 10, which finishes the pe-
riphery of the box.

After the cutter-stocks R’ and R” have per-
formed their functions the cutter-stock R/ ad-
vances. Said stock R/, Figs. 2 and 9, slides

in or on ways formed on or attached to the
box B; and it receives its’ motion through a
eonnectlon operated by the cam-groove ¢’ on
the upper side ‘of the cam I. Said cutter-
stock carries the cutter. K, Flg 9, which trims
the inner edge of the box or other hollow ar-
ticle. The cufter & is attached to'a vertical
tool-post, I/, Figs. 2, 4, and 9, ‘which , by a pro-
Jectlon, m’ Flg 4, a stop, n’ Fig. 4 and'a
Spring, p/, Flg 4, 1s caused, When the cutter-
stock advances, to turn. on its vertieal axis
and- place its cutter &’ to enter’slightly into
the interior of the box or other hollow article
in the Iathe. ¢

- Atthe same: time that the eutter stock R
advances, the carrier C/, Figs. 1, 2, and 6, ad-
vances to receive the artlcle after:the same is
cut from the. bolt. j. ~Said carrier-is a short
tube of: metal p1voted to the lower and outer
end of a bent arm, D’. " The outer end of said
bent arm is attached to a vertical tool- -post,
E/, which is oscillated on its vertical axis bv
a orank- -arm, ¢, Fig. 4, and slide #/, said slide
having a bowl which runs in the cam—groove o
¢ on the upper side of the cam I. Said carrier
is provided with a descending weighted lever,
I, Figs. 1" and 2, which, in its retreaf, hits
agalnst a stop, j , and mcllnes said carrler
outward and downward, as shown in Figs. 1
and 2,in which position the article received by
it is dropped out into any suitable receptacle.

‘When said carrier has advanced to receive
the article the cutter-stock R/ is advanced to
cut said article off the wood bolt from which
it has been turned. Said cutter-stock has on
its under side a bowl, which enters the cam-
groove ¢ on the upper side of the cam I, and
is actuated by that groove without other con-
nections. The said cutter-stock R/ carries a
cutter, k", for cutting off the finished pieceof
work. .

Tt will now be seen that all the movements -
of the cutter or tool stocks are automatic, and
that all an attendant will be required to do
will be to supply theé wood bolts to the lathe,
after roughly pointing them to permit their
entrance concentrically into the hollow arbor.

The pointing is done by a cutter (not shown
in the drawings) fastened in the cutter-holder
""" in the-end of the arbor J' opposite the
boring-cutters ¢ ¢/, and the wood bolt is held
while pointing by a screw-clamp, &, Figs. 1,
2, and 8, attached to a sliding stock Ju ﬁtted
to shde on the same ways that gmde the
stock R. The jaws of said screw-clamp &'/ are
operated by a right and left threaded screw,
m'!, the middle of which is fitted to a holdmg
boss, 2/, attached to the stock J*/. :

‘What I claim as my invention is—

1. The lathe-bed A, having the central hol-
low box B, which partly incloses the mechan-
ism for operatmg the cutter-stocks, and is pro-
vided with ways for supporting and guiding
cutter or tool stocks arranged thereon, sub-
stantially as described.

2. The combination, with mechamsm, sub-
stantially as descnbed below the ways of the

. o ‘ o |
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lathe-bed for- operating two or more cutter-
- ‘stocks, and a vertical cam-shaft carrying the
- cam or ‘camis for actuating said mechanism, of
a horizontdl shaft supported in bearingsupon
thé lathie below-the bed and geared with said
cam-shaft, substantlally as and for the pur-
pose set forth

3. The combma‘mon, with the automatlcally-.
moving' tail < stock M- for feeding the wood
through the rotating hollow ‘arbor J, of the
rotating spur-center e, substantxally as and for
the purpose described. :

4. The combination, with the ratchet m for
moving the tail-stock reciprocated by the'cam
I through intermediate mechanism, of the
pawlsl carried by the tail-stock M, for -en-
gaging ‘thesaid ratchet, théprojéction s/ on said
pawls, -and “the slide t’ for disengaging said
pawlsfrom said ratchet substantlally asand for
the purpose spemﬁed

5. Thé combination of the tail-stock M, the
stationary ratchet »/ attached to thelathe: bed
and ‘the pawls 1, pivoted to said tail-stock in
such manner that all of said pawls are raised
by raising the inner one of said pawls, substan-
tially as and for the purpose set forth.

6. The combination, with the head-stock K,
of the swinging tubular carrier (, substan
tially as and for the purpose herein speclﬁed
7. The c¢ombination of 'the sliding cutter-

stock R, thé tool-post ¥, having the projec-

tion and oscillating on 1ts vertical axis, the
spring p/, and stop #/, substantlally as and for

the purpose speclﬁed
' EDWIN SILVER.
- Witnesses:
B BAGSTERS
"Reading, Berkshwe
- J. P. LEA,
Readmg, Berkshwe



