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January 25, 1883, No. 153,321 ; in Belginm January 30, 188'5 No. 60,309; in Austria-Hungary March 23, 1883, No, d 938 'md No.

12,516, and in England Apul 3, 1884, No. 5,897.

To all whem it may concern:
Be it known that I, HEINRICH VOIGT, a

" resident of Wiirzburg, in the Empire of Ger-

_ 10

many, have invented a new and useful Im-
provement in Automatic Lathes, of which the
following is a specification.

The 1mproved lathe which forms the subject
of thisinvention is more particularly intended
for producing automatically from rods or bars
of metal, screws having ornamental heads.

The machine chosen to illustrate my inven-

" tion and illustrated in the accompanying draw-

. ings comprises a bed or shears, a tail-stock |

s

.. .20

.25

3o

40

mounted at one end thereof, a head-stock hav-
ing journaled in suitable bearings a rotary
hollow spindle or mandrel, a tool-holder hav-
ing secured init suitable Lools for forming the
ormmenbal heads of screws, and a screw cuf-

ting or threading device arranged in the tail- |

stock. ‘
.The metal rod from which the articles are

to be made is fed in through the hollow man- ;

drel or spindle, and is gripped and held by

an automatic chuck at the end of the spindle

or mandrel, so as to turn therewith. Thehead-
stock and its mandrel-have a lengthwise move-
ment, whereby the proper length of rod is fed
forward and threaded to form a serew, and
the tool-holder has a crosswise movement, by
which one or more of its cutters are fed against

“the rod to give form to the head of the screw

and cut it off

The invention consists in various novel com-
binations of parts hereinafter described, and
pointed outb in the claims.

In the accompanying drawings, Flgme 1lis
a side elevation of a machine embodying my
invention. Fig. 2 is a transverse section of a
part of the bed and an end view of the head-
stock and mandrel-chuek. Fig. 3 isan end
elevation,looking from the left hand of Fig. 1.
Fig. 4is a 1ong1tud1nal vertical section of the
machine. Fig. b is an end elevation, looking
from the right “hand of Tig.1. Fig.6isa trans.
verse sectlon onthe plane of the dotted line
x x, Fig. 4. TFig. 7 is an end elevation of the
tool holder on a largel scale, and Tig. 8 is an

axial section of the tool-holder on the swme
| scale as Tig. 7.
Similar letters of reference designate cmre 50

‘sponding parts in all the figures.

A designates the bed and frame of ‘the ma-

| ehine, which has at. the bottom a number of

pockets, a, at different levels, so that oil drop-~
ping from the working palts of the machine 55
will overflow from one to anothier and graduo-
ally deposit all chips and dirt, leaving the 011
clear in the last pocket, o, from whlch it nmy
be pumped up for reuse.

B designates a counter-shaft, Jounmled in 6o
suitable beaunovs a’.

At the top of the frame are shears or, ways
@', on which is mounted areciprocating head-
Stock B, having bearingsb for a hollow Spm-
dle or mandr el, C.

(' is a cone- pulley, which receives a driving-
belt, (notshown,) and which is fast on a sleeve,
G ﬁttmfr the outer bearing, b, and loose on the
mandrel C. The sleeve ¢ also has fast upon®
it a pulley, ¢, from which a belt,.¢?, drives on- 7o
to a pnlley, 03, on the counter-shaft B, and ro-
tates said shaft. On the mandrel C is a cluteh-
sleeve, ¢!, which is locked to turn with bub
free to slide on the mandrel, and by which, at*
the proper time, the sleeve ¢ will be locked to 73
the mandrel C, so as to 1mpalt rotary motion
to it The clutch sleeve ¢’ is controlled by a
lever, ¢’, fulerumed-at ¢¥, and operated o,
throw off the clutch by a push rod, ‘¢, art
ranged bo slide in bearings a*, the sald lever 8o
being operated to throw in the clutch by a
weight, ¢, applied thereto, as shown in Fig.

4. The push rod ¢%, as Well as several levers
which eontrol obher parts of the machine, as
bereinafter described, are operated by cam 85
plates or disks D, secured fast to opposite
ends of a cross- shafﬁ D, as best shown in Fig.
6.' These disks havein their faces cam.- grooves,
¢, one being shown in Fig. 6, and these grooves’
may be of various forms adapted to produce
the operation of the several parts in proper
time. Astheformsofthecam-grooves will vary
with each different pattern of work produced,.
I have not shown them, but to I’Ly them oub"
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requires only ordinary mechanical skill. The
levers and other parts operated by the cams
D’ have rollers entering the grooves ¢°

At the front end of the mandrel C is a self-
acting chuck, which, as here shown, consists
of three jaws, ¢, attached to levers ¢, ful-
crumed on the mandrel and operated by a
sliding conical sleeve, ¢", which acts upon the
tail ends of the levers, as shown in Fig. 4.
The chuck-sleeve ¢ is moved lengthwise by
a rock-shaft, ¢, having arms ¢*, which en-

gage the sleeve, and an arm or lever, ¢*, which.

is operated by one of the cams I, as best
shown in Figs. 2 and 4.

The head-stock B’ is reciprocated by a rock-
shaft, B, baving an arm, E/, which is connect-
ed with the head-stock, and a curved and slot-
ted arm or lever, B, which is swung to and
fro, as I shall now describe.

At the side of the machine is a grooved or
slotted gniding-bar, E?, which is supported at
one end by a fixed pivot or fulerum, d, and
having at the other end a curved and slotted
arm, ¢/, which may be clamped by a screw,
d?, to hold the guide ¥’ at any desired eleva-
tion.

In the guide F?is fitted a reciprocating slid-
ing block or slide, E*, which has a roller en-
gaging one of the cams I, and which is con-
nected by a rod, E? and screw d° with the slot-
ted arm or lever I’ as shown in Fig. 1. By

raising or lowering the screw-connection d® of

the rod E° with the arm E’ the length of throw
of the arm B’ may be varied and the desired
longitudinal movement given the head-stock
and mandrel B’ C; and it will also be seen that,
by raising and lowering the gunide E? I pro-

vide for keeping it nearly in line with therod

E?, so that the force exerted through the rod
will be uvearly in line with the reciprocating
slide E*, _

On the bed or frame A is mounted a tail-
stock, B? wherein is fitted a rotary tail-spin-
dle, C*, having fast upon it a pulley, ¢, which
is driven by a belt, ¢, from a pulley, ¢, loose
on the shaft B. At the side of the pulley ¢’ is
a clutch, ¢, which is controlled by a bell-crank
lever, ¢f, fulerumed at ¢°, and operated by one
of the cams I, as best shown in Fig, 4. -

The tail-spindle C* carries a threading die
or tool, C*, the stem or shank of which extends
through the tail-spindle and is locked to turn
therewith, and after the die has cut a thread
on the end of the rod, as hereinafter described,
the clutch ¢ is thrown in to rotate the pulley
¢, and the tail-stock is thereby rotated in a
direction to unserew the die ¢ from the rod,
which is then held rigidly, and the die will
back off the threaded rod, the spring ¢°yield-
ing to permit of this. ’

The construction of the tool-holder is best
shown in Figs. 7 and 8, but also in Fig. 4. It
consists of a slide, F,which is fitted to aslide-
way, ¢, in the bed A, and adapted to recip-
rocate in a direction transverse to the man-
drel C. The slide I has a circular bore, f,

329,105

wherein is fitted a hub or annular tool-stock,
T, capable of rotary motion, and having a
number of cutting-tools, f’, having different
profiles arranged radially at different points
in its eircumference and secured by set-screws
f* The stock F’ has at the fronta die orsup-
port, %, for the rod W to be operated on, by
which it is steadied when operated on by the
cutters f'. The die f*isinserted in a standard
or post, a’, on the bed, and on the front of this
standard are gripping-jaws f*, which are piv-
oted at f*, and are forced together by a wedge,
J% which projects from asliding block or slide,
f% moving in a vertical slideway, f. The
slide f* is thrown upward to free the jaws f*
by means of a spring, /% arranged as shown
in Fig. 8,and is drawn down to clamp the
jaws on the work W by means of a link or
rod, f°, and a bell-crank lever, /% which is
fulerumed at ", and engages with one of the
cams D', asshown in Fig. 4. In orderto give
the gripping-jaws f*a certain amount of elas-
ticity and enable them to strongly hold rods
without danger of breaking any of the said
parts, I have shown them slotted at ™, and
provided with screws f¥ for regulating the
degree of elasticity.

The slide or tool-holder I' is moved cross-
wise of the machine by a cam, D% having a
groove, g, engaging a stud, ¢', on the tool-
holder and made fast to the shaft D, as best
shown in Fig. 6. This groove ¢ will be of a
form to bring the two or more cutters f’ into
successive operation, and to allow the desired
dwell while the head-stock is moving longi-
tudinally.

The shaft D is driven by a worm or secrew,
G, on a worm-shaft, G, gearing into a worm-
wheel, D?, on the shaft D.

On the cutter-stock F is a pulley, ¢% on
which are drive-belts ¢°, from a pulley, ¢,
carried by the sliding holder ¥, and the pul-
ley ¢* has a friction-flange, ¢°, which is brought
into frictional engagement with a similar
flange, ¢°, on the worm or screw G’ when the
tool-holder is moved back to its original posi-
tion after being moved crosswise of the ma-
chine,
slightly, if unlocked. In order to hold the
cutter-stock T’ against accidental turning, T
have represented a catch-lever or locking-le-
ver, h, fulecrumed at A’ on the sliding tool-

holder F, and which is acted upon by aspring, .

B, to hold its tooth or end in engagement
with notehes or socketsin. the periphery of the
annular stock I".  As represented in Fig. 8,
the slide or sliding holder F is notched or
slotted at g* to receive the locking end of the
lever k, and that figure also shows one of the
notches or sockets h° with which the lever en-
gages. '
In the same plane as the lever is a second
lever, h*, one end of which bears against the
face of one of the cams D', and which is piv-
oted atA®. "'When the tool-holder I is moved
back to the position shown in Fig. 6, the tail

The rotary stock F' will then be turned,
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of the lever » comes against the lever k%, and
if a lump or projection on the cam IY now
comes opposite the lever 2* the latter will be
actuated to withdraw the locking-lever h{from
its noteh or socket #°, and the friction-flange
¢° now being in contact with the flange ¢° on
the worm (', the cuiter-stock ¥’ will be turned
a quarter of a turn and a new cutter, /7, brought
into horizontal position, so that the next cross
movement of the tool-holder will cause that
cutter to operate on the rotating work W.
The locking-lever A, springing into the next
notch, will prevent the cutter-stock I’ from
turning more than the desired fraction of a
turn. In this way the cutters f’ will be suec-
cessively brought to horizontal position for
sticeessive operation to form the head of the
screw, and then to cut it off.

In order to provide for driving the worm-
shaft G at varying speeds, T have represented
change-wheels very similar to those used in a
lathe for imparting motion from the shaft B to
said shaft (. Supported concentrically with
the shaft B is a bracket or swinging support,
H, slotted at ¢7, and having a clamping-screw,
#*, for holding it in different positions. Free
to turn on a stud, 4°, adjustable in the slot 4,
are a pinion, 4%, and a wheel, 4%, connected to
The pinion {* engages
with a wheel, 4, on the shaft &, and the wheel
# engages with a wheel or pinion, ', on the
shaft B. The wheels and pinion % * may be
replaced by otherslarger orsmaller,thebracket
or swinging support H beingadjusted accord-
ingly, and the speed of rotation of the shaft G
and the shaft D with its cams, may be thereby
varied as may be desired, according as the
articles to be produced are long or short. I
have in Fig. 3 represented the wheels i ¢° ¢*
without their teeth, the pitch-lines of their
teeth being indicated by dotted lines around
them.

The operation of the machine is as follows:
The rod or bar of metal W to be operated on
is introduced into the hollow mandrel C, and
the chuck-jaws ¢’ close thereon, so as to grip
it strongly. The head-stock B'is now moved
forward, and at the same time the clutch ¢*is
thrown in to eonnect the cone-pulley ¢/ and
the mandrel C, and the latter is then rotated,

and a thread is cut by the die or tool C* on the

rod. The rotation of the mandrel Cthen ceases,
the rod W is grasped by the gripping-jaws f*,
and the chuck-jaws ¢’ open, whereupon the
head-stoek B’ and mandrel C retire or move
back, and the chuck-jaws ¢® again grasp the
rod. In the mean time the clutch ¢* has been
thrown in to turn the pulley ¢*, and the tail-
spindle C* has been rotated to unscrew the
threading-tool C* from the rod, and the said
tool backs off the thread, the spring ¢ being
compressed to permit of this,

The jaws f*now open, and the mandrel C,
with the rod W held therein, is rotated, and
at the same time the tool-holder F' F’ is moved
transversely by the cam D’ to cause one of the
tools f’, which is presented horizontally, to
operate upon the rotary rod. As the tool-
holder retires or moves back, the friction-
flange ¢ of the pulley ¢* is brought against
the flange ¢° of the worm G’, and the locking-
lever h being at thesame time withdrawn from
the rotary stock IV, the latter will be turned

.a quarter of a turn to bring another cutter or

tool f into horizontal position for operation,
after which the tool-holder is again moved
transversely to apply said cutter to the work,
The movements of the tool-holder are repeated
until the necessary number of cutters have op-
erated to form the head of the screw, and the
latter is cut off from the rod by the last cutter.

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

1. In an automatic lathe, the combination,
with the head-stock and its mandrel, and the
bed whereon the head-stock is movable, of the
arm E° and connections through which the
swinging of said arm reeiprocates the head-
stock, the adjustable guiding-bar E* with its
slotted arm ¢ and clamping-serew d% the slide
EY, fitting said guiding-bar, the rod E?, con-
necting the slide E* and the arm E?, and a ro-
tary cam for operating the slide, substantially
as herein described. ’

2. The combination, with the head-stoek and
its mandrel and the bed whereon the head-
stock is movable, of the swinging arm E? and
connections between it and the head-stock,the
adjustable guiding-bar E* d', the slide and rod
E* B?, the cam-disk D’ for operating the slide,
the shaft D and worm-wheel D’ the shaft B
and the worm and worm-shaft &' &,and change-
gears for operating the shaft G from the shaft
B, substantially as herein deseribed.

3. In an auntomatic lathe, the combination,
with the reciprocating head-stock and its man-
drel and the bed whereon the head-stock is
movable, of the tool-holder F, fitting a trans-
verse slideway on the bed, a cam whereby the
said tool-holder isreciprocated in its slideway,
an annular tool-stock, I, fitted to turn in the
holder F, and cutting-tools f”, arranged radi-
allyin the tool-stock for operating one or other
of them upon the work as the tool-holder is
moved transversely to the length of the man-
drel, substantially as herein deseribed.

In testimony whereof Lhavesigned myname
to this specification in the presence of two sub-
scribing witnesses.

HEINRICH VOIGT.

‘Witnesses:
- JOSEPH PATRICK,
J. GRUND.
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