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To all whom, it may Conceri:

Be it known that I, Joux P. BroruY, a citi-
zen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of

5 Ohio, have invented a new and useful Im-
provement in Turret Mechanism for Auto-
matic Lathes, of which the following is a speci-
fication, the principle of the Invention being
herein explained and the best mode in which

10 1 have contemplated applying that principle,
so as to distinguish it from other inventions.

My invention relates to improvements in

antomatic lathes, and particularly to 1improve-
ments in the turret mechanism thereof.

- The object of said invention is to provide
means whereby the sphere of operation of the
turret and through 1t the sphere of operation
of the tools in the turret may be changed to
conform with requirements of varying char-
20 acter, and, further, to permit of the automatic
interruption of the reciprocating movement
of the turret without involving thé interrup-
tion of the operation of the Tathe’ S driving
mechanism.

Sald invention consists of means hereinafter

fully described, and particularly set forth in
the claims..
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The annexed drawings and the following de- |

scription 'set forth in detail certain mechan-

30 ism embodying the invention, such disclosed
means. constituting but one of various me-
chanical forms in which the pr mclple of the

invention may be used.

In said annexed drawings, Figure I repre-

35 sents a front elevational view, p&rtly 1n sec-
tion and broken away, of the turret end of
automatic lathe of the general type of that
shown in Patent No. 554,8143 1ssued to James

B. Clyne and embodying my invention. Kig.
40 II represents an end view of such part of said
lathe Vlewed in the direction indicated by the
“arrow 1n Fig. 1. - Fig. IIl represents a ver-
tical transverse section of the lathe, taken upon
the plane indicated by the line 3 3, Fig. I, the

45 scale upon which such section i1s drawn being
somewhat reduced from that on which Fig. 1

is drawn. Fig. IV represents a rear eleva-
tion of such lathe part drawn on the scale of

lated to my invention will also be omitted
- from the following description.

Fig. III. Fie. V represents, on an enlarged
sCale, a vertical cross-section of a cam-disk
used in connection with my invention. Kig.
V1 represents an enlarged vertical section of
a portion of the machme such section being
ta,kenI upon the pla,ne indicated by line 6 6
Fig. 1.

Tn order that the nature and object of my
invention may be more fully understood, 1
shall first describe the general construction of
the lathe to which my- Tnvention is applied.

The lathe is divided into two main parts—
the turret-operating part-and the work feed-
ing and rotating part. The work feeding and
rotating part bemff unaffected by my inven-
tion, further reference thereto will herein-
after be omitted. DBesides these two parts
there are one or more automatically-operated
cross-slides which are used for carrying and
operating cutting off and forming tools, as re-
quired. These latter parts being also unre-
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The turret
carries a variety of tools which are adapted
to perform operations progressively length-
wise of the work, such as threading, boring,
milling, and hmshmﬂ'

The aim sought for in automatic lathes 1sto
provide a structure such as will permit the
oreatest number of different forms of work to
be produced consistent with economy of con-
struction. Thismeansthat the machineshould 3o
be able to carry and operate as many tools of
different kind as possible and each tool should
have the longest possible range relatively to
each piece of work—that 1s, the maximum.
length of the work upon which the machine
is adapted to operate should be as great as
possible. Intheabove-named patented lathe
such maximum length of work is determined
by the reciprocatory stroke of the turret, a
part only, however, of the forward stroke of
reciprocation being utilized for the actual op-
eration of the tools—that is, the last portion
of such stroke—that is, each forward stroke is
divided into two parts, the first partof whichis
traversed at a comparatively high speed and 95
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' the last or operative part of which is traversed
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at a comparatively slow speed, these different
speeds in such forward movement being ob-
tained automatically by changing the drwmﬂ'

mechanism from direct to dlﬂerentla,lly oper-
ating. The sphere of active operation of the
turret—thatis,thelength of that part of the ad-
vance stroke traversed at a low speed—in said
machine 1s capable of alteration as required
by one means only, and that by laboriously re-
moving and accurately changing the position

of a pin or knock-off operating a clutch for

changing the driving gear from a direct to a
differential transmission. In my improved

lathe, however, a change of field may be ob-

tained without removal or change of position
of any of the cams or similar parts. In such
improved construction I provide upon the

‘main bed or frame A a secondary frame A’,

which 1s slidably mounted upon suitable slide-
ways « and fixedly secured by means of a
clampmcr-bolt and nut ¢°, Fig.II. A hanger

¢’ is securely bolted upon the under surfa,ce .
of the frame A" and is provided with a threaded

bore adapted to receive the threaded end of a
shaft ¢*, having a bearing in the main frame
A, as shown in said FKig. I, whereby by at-
taching a crank ¢’ to said shaft and loosening
the clamp-bolt and nut ¢° the frame A’ may

be moved back and forth longitudinally of the

main frame. This secondar-y frame A’ is pro-
vided w1th a bearing ¢’ for the turret B and a

bearing &' for the Tollow turret-spindle B’,

the turret, as explained in said above- named
patent, belncr connected with said spindle and
rotatable and longitudinally reciprocable in
1ts bearing. Upon said spindle is rotatively
secured a driving worm-wheel B*, which is so
secured by means of a spline and groove
whereby movement longitudinally relatively

to said turret-spindle B’ may be had. Suit-

. able set-screws & are provided for fixing the

45

worm - wheel to prevent such longitudinal
movement. Said wheel is driven by means
of a worm mounted upon a driving-shaft C,

located tr&nsversely of spindle B', in a bear—
ing D, which is mounted upon a shdeway @,
Fw' I so as to permit of relative movement
of such bearing and frame longitudinally of
the latter. This bearing D is provided with
a downwardly-projecting hanger d, which is
provided with two cylindrical holes d’ each of
which is engaged by one of two eccentric rota-

~ tablerods CZ‘3 havmﬂ' bearings in the frame A’'.
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These rods are so located that by turning them
they may be caused to frictionally engage or
to disengage the said holes d therebv clamp-
ing or loosening the bearmu‘ D. These rods
are each pr ov:tded with a Squared head ¢, to

which a wrench may be applied for the pur- |

pose of turning them. Assuming that the
turret’sreciprocatory pathis included between

certain transverse planes and it i1s desired to |

alter the position of these planes in order to
permit the tools in the turret to operate over
a different field in accordance with the previ-

. 756,467

ously -mentioned requirements, set-screws b
and clamping-rods ¢” are turned to loosen the
worm-wheel B2 and bearing D, respectively.

Screw-shaft ¢ is turned and frame A, carry-
Ing the turret and turret-shaft, thereby moved
into the pOSlthIl required to give the turret
the desired field of operation.
movement wheel B* and bearing D remain sta-
tionary relatively to the main frame A. The
required position having been so imparted to
the frame A’, the set-screws 6 and rods ¢* are
then turned so as to secure wheel B’ and bear-
ing D. |
The varying character of the articles pro-

duced on a lathe of this character frequently

necessitates the operation of aless number of
tools than the maximum number for which
provision is made in the turret. In the pat-
ented lathe previously referred to the turret

‘was reciprocated toward and from the field of

operation of the tools and i1ntermittently ro-

During this
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tated a number of times in each complete rev-

olution of the turret equal te the total num-

ber of tools for which provision was made in

the turret. The mechanism for accomplish-
ing such reciprocation and rotation I shall now
briefly describe in order that the application

90

of my invention may be more readily under-

stood.
The turret-spindle B’ is hollow and throucrh
it extends and is rotatably mounted a rod B3

and upon the end of said spindle is secured a

oear-wheel B*. This gear-wheel B* meshes
with a long pinion B’, which is engaged by a
gear K/, secured to the cam-drum K. This
drum is slidably mounted upon the rod B’ and
connected with the turret B 1n a manner such
that the drum while rotating will transmit its

longitudinal movement to the turret, but not

its rotary movement, except under the condi-

tions hereinafter described. The turret B 1s

rotatably mounted in the bearing ¢’ and is
provided with a series of longitudinal slots &/,

each of which may be engaged by a depressi-

ble spring-pressed rod B normally held in
engagement with one such slot. This rod is
Operated through alever 4* by a rod 0°, which
1s pertodically actuated by a small cam ¢ on
the cam-drum K. Secured to the gear B*and
extending through the drum E is a rod &%

whose end extends into the path of a number_

of studs &', secured to the end face of the tur-

ret B, Fig. I, when the drum Eis atits greatest
clistance trom the turret bearing—that is, as

viewed in the drawings, at its extreme I'lﬁ‘ht-
hand position.
ber to the tools 1n the turret, and hence the
slots &'.
cam-slot ¢, engaged by a post F, hereinafter
described, whmh effects the reciprocation of
the cam- drum and hence the turret.

The mechanism just described operates as
follows: The spindle B’ is rotated and trans-

mits its motion through gears B* E' and pin-

ion B’ to the drum E in the direction indi-
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These studs are equal in num-

| The cam-drum 1s pi*ovided with a
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cated by the arrow on the drum in Fig. 1.
The pest I, engaging the cam-groove ¢, ef-
tects the reciprocation of the drum and tur-

ret, rod B* and a slot 4’ preventing rotation
The turret is so advanced to

of the latter.
the end of its operative stroke. whereupon,
the direction of the cam-groove changing, it
and the drum are withdrawn. At the end of
the return stroke cam ¢ engages rod 4* and so
disengages rod B’ from the turret-slot #’, the
rod 0" at the same time engaging one of the
studs 4. During this period post ¥ engages
a straight part ¢' of the cam-groove ¢/, where-
by rotation of the drum, which is continued,
1s effected without any reciprocatory move-
ment. Such action partially rotates the tur-
ret, such partial rotation being limited by the
subsequent engagement of the post F with an
inclined part of the cam-groove, whereby the
torward turret-stroke is commenced. This
forward movement disengages rod #° with the
stud &', and the turret is locked rotatively by
the reéngagement of rod B with the next slot
b', said rod having previously been released
by the disengagement of cam ¢ with rod 22
By the use of my improved lathe construc-
tion means are provided for effecting a num-
ber of reciprocatory movements of the tur-
ret equal to the number of turret-tools oper-
ating upon the work when the number of op-
erating-tools is less than the maximum ca-
pacity of the turret. In this connection the
cam-drum E, used in the previously-described
construction, is employed to effect the recipro-
catory movement as before. This drum is

provided, as described in said former con-

struction, with a cam-groove ¢, provided with
the straight portion ¢°, which engages the post
) fixed relatively to the lathe-frame, and was

tormerly preferably made an integral part of
the latter and provided with an antifriction-

roller which directly engaged the cam-sur-
) In my improvement in-
stead of providing a fixed post for efiecting

taces of the groove.

the engagement of the said oroove post K is
macde movable into and removable from the
path of the groove’s cam-surface. To this end
a vertical bore ¢’ is provided in the secondary
frame A’ below the cam-drum. The said post

F 1s mounted in this bore and is urged up-

wardly by an arm G, which extends through
an aperture «”, piercing bore «¢° from the back,
and pivoted on a rock-shaft g, journaled in
sald frame A’ at the rear portion of the lat-
ter. Sald arm engages the post in a shoulder
/5 formed on it, as shown in Fig. IV. To the
lower end of the post is hung a welght 7/,
which tends to pull the post downwardly. A
lever G'is secured to said shaft, extends rear-
wardly, and rests upon the under surface of a
cam-cisk H, which is secured to a shaft H’,
which is rotated by suitable connections (not
shown) once for each complete rotation of the
turret.

of removable segments 4, by means of which

Said disk is provided with a number

the location of the cam-surface of this disk
may be changed or more than one such sur-
face provided. Such surface is formed by a
depression in the disk’s periphery, whereby

the rear end of the lever G’ is permitted to

periodically rise, thereby effecting a periodic
drop on the part of the post F. The segments
are so located as to effect the depression of the
post at such time or times as mark the incep-
tion of the forward movement of the turret.
These periods, however, are limited only to
that one or those during whicl, it is desired

that the turret should not advance, as will be

readily understood. -

I therefore particularly point out and dis-

tinctly claim as my invention—

1. Inanautomatic lathe, the combination of
the main frame, a secondary frame movable
longitudinally upon the main frame, a turret

and mechanism mounted upon said secondary

trame for rotating and reciprocating said tur-
ret, a driving-shaft bearing slidable on said
secondary frame, means for fixing the latter
upon sald main frame, means for fixing said
bearing relatively to said secondary frame, a
driving-shaft in such bearing and journaled
In stationary bearings in the main frame, and
means connecting such shaft with said mechan-

x: 3
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1sm, said rotating mechanism including a gear

adjustably slidable on the turret-shaft.

2. Inan automatic lathe, the combination of

a maln frame, a secondary frame movable

upon such main frame, a turret-spindle upon
such secondary frame, a movable bearing upon
the latter, a driving-spindle in such bearing
and Journaled in stationary bearings in the
main frame, a gear adjustably secured upon

such turret-shaft, and a worm upon such driy-

ing-shaft engaging such turret-shaft gear.
3. Inanautomatic lathe, the combination of
the main frame, a secondary frame movable

longitudinally upon said main frame, a turret-

spindle journaled in said secondary. frame,
means for securing said frames relatively to
each other, a driving-gear rotatively secured
to but longitudinally movable upon said spin-
dle, a transverse bearing having sliding con-
nection with said secondary frame, a driving-

spindie journaled in said bearing, a gear mesh-

ing with said driving-gear and mounted upon

said spindle, and means for securing said bear-

ing upon said frame. _
4. Inanautomatic lathe, the combination of

a turret mounted so as to be capable of recip-

rocation, a cam connected with said turret, a,
post fixed relatively to the direction of turret

| reciprocation for engaging said cam and means ,-

for periodically disengaging said post from

said cam whereby reciprocation may be peri-
odically prevented. .

5. Inan antomatic lathe, the combination o
a turret mounted so as to be capable of recip-
rocation, a cam connected with said turret, a
post fixed relatively to the direction of turret

- reciprocation for engaging said cam and movy-
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able out of the path of the latter, means for
so moving said post, and a cam and driving
means therefor for periodically effecting such

movement, of the post, whereby reciprocation
& of the turret may be periodically prevented.
6. In an automatic lathe, the combination of

a turret mounted so as to be capable of recip-
rocation, a cam connected with said turret, a
post fixed relatively to the direction ot turret

10 reciprocation for engaging said cam and mov- |

able into and out of the path of the latter, an
oscillatory lever connected with said post and

adapted to move it out of the cam-path, and -

a cam and driving means therefor, adapted to

periodically engage and actuate said lever.

Signed by me this 12th day of August, 1902.
- _ JOHN P. BROPHY.
Attest:

Gro. W. DAYWELL,
A. E: MERKEL.
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