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SPECIFICATION forming part of Letters Patent No. 511,829, dated January 2, 1894.
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To all whom it may concern:

Be it known that I, GEORGE E.WITHERELL,
of Hartford, in the county of Hartford and
State of Connecticut, have invented certain

5 new and useful Improvements in Turret-Tool
Machines, of which the following is a full,
clear, and exact description, whereby any one
skilled in the art can make and use the same.

My invention relates to the general class of

ro automatie machine tools in which a revolu-
ble turret is employed to hold the various
shaping tools that are brought in snceession
to bear upon the work which is held and
moved by the live spindle of the machine.
The object of my invention is to provide a
turret tool that is eapable of being driven by
means of mechanism independent of the live
spindle or its immediate driving means.
To this end my invention consists of the
20 several parts making up the tool as a whole
and in the combination of such parts with
the revolnble turret of the machine tool and
with the driving mechanism as more particu-
larly hereinafter described and pointed out
25 in the claims.

Referring to the drawings: Figure 1 is a
view in front elevation of the tool driving
fixture showing the connections to the ecoun-
teishaft and turret tool. Fig. 2 is a detail

30 top or plan view of part of the turret and my
improved tool. Fig. 3 is a detail view in ver-
tical central section through the tool.

In machines in conneetion with which a
revoluble turret is used it has been customary

35 tohold the tool against rotary movement and
to move the work supported on the live spin-
dle against the tool, the speed at which the
live spindle of the tool is driven depending
on the shape and size of the cutting tool and

40 work to be done by it. 'The proper speed for
meeting the requirements of certain of the
shaping tools is not the proper speed for a
boring tool of different size and one of the
objects of my invention is to provide means

45 for driving the tool while held in the turret
in a direction opposite to that in which the
live spindle is driven as by this means full
advantage of the mechanism is taken to ob-
tain the needed speed for the special tool that

50 is thus driven.

In the accompanying drawings the letter ¢

rs

‘the direction of its axis.

denotes the bed or frame of a machine tool
usually called a serew machine and on this
bed is mounted the head b which supports
the live spindle ¢ and means for driving it.
A carriage d is movably supported on the bed
and is capable of a reciprocating movement
toward and from the head; on this carriage
issupported the revoluble turrete, these parts
being of any ordinary construetion.

In carrying out my invention a tocl holder
S with a shank f” which may be inserted in a
socket in the turret and clamped therein by
the usual meauns is provided. This holder f
supports a spindle g having a chuck g’ or like
nmeans of securing a tool, as a boring tool 5,
in the end of the spindle and projecting in
In the form shown
a gear wheel ¢* is secured to the spindle ¢
while a gear ¢° in mesh with the gear ¢*is
supported on a shaft g* that projects beyond
the holder . DBoth these gears are beveled
and are in mesh with each otherso that when
the shaft ¢* is driven the boring tool will be
turned by the intermediate mechanism de-
sceribed. A flexible connecting rod ¢ unites
the teol spindle g and a countershaft 7 from
which the former is driven.

In order to enable the device to be readily
connected to a countershaft I make use of a
yoke I having the end of its arms provided
with bearing boxes separated on the lines of
theircenter, the removable cap being clamped
to that part which is formed on the arm by
means of bolts passing through the flanges
on the respective parts. Through the middle
portion of the yoke a shaft ] projects bearing
on its inner end a bevel gear wheel I that is
in mesh with a gear wheel mborne on a sleeve
thatisclamped to the countershaft j by means
of a set screw m’ or keyed thereto. Thegear
m is slipped upon the countershaft before the
latter is secured in the hangers while the
yoke % may be attached to the shaft without
removing the latter from its journal boxes.
The flexiblered ¢ is made in sections provided
at the joints with the ball and socket joints
n of any convenient construetion that allow
the several sections of the shank to be in
alignment but hold them so that the rod as a
whole willrotate whatever may be the position
of the several sections of the rod. In order
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to enable this connecting rod to be used with-
out regard to the precise position of the ma-
chine tool with regard to the countershaft it
is made extensible by making a tubular sec-
tion into which another section of the rod ex-
tends a spline or feather being used to bold
the parts so that they will rotate together but
permits a sliding movement of the one upon
the other.

The tool-holder f may be clamped in the

‘usual manner in a turret tool, and with the

connections made to a countershaft and bor-
ing tool held in the chuck in the outer end of
the spindle g, is driven at any desired rate of
speed depending on the relative proportion
of the intermediate gears that form part of
the driving mechanism between the eounter-
shaft and the drill spindle. By means of
this tool I am able to produce a class of work
not possible with any of the old appliances.

Instead of securing the end of the spindle
g in the turret it may be secured to or termi-
nate in a broadened part forming a slide o ad-
justably mounted in a base p, the latter hav-
ing a shank p’ adapted to be clamped in the
turret. Theslide candbasepareunited byin-
termeshing tongue and grooved partsin the
usual manner and a feed screw p® provided or
other means used to enable the spindle ¢ to
be set out of the axial line of thelive spindle
¢ of the machine tool. A hole at one side of
the axis of the live spindle ¢ may be bored in
a piece of work held on the live spindle, or a
cutter may be used to shape a cam or eccen-
tric surface on the work. In case an eccen-
tric hole is to be bored the live spindle c is,
of course, stopped until the hole is bored and
the boring tool removed. In case of the cut-
ting of eccentricsurfaces it may not be neces-
sary each time to stop the live spindle of the
machine.

The yoke is capable of a swinging move-
ment on the countershaft and forms part of

-
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the flexible connection between the counter-
shaft and the tool holding spindle that is re-
movably secured to the turret, the ball and
socket joined between the several parts of the
rod providing also a part of the flexible con-
necting means that enable the connection to
be made between a countershaft and a ma-
chine when the latter is not directly below
the countershaft and it also, in connection
with the slip joint in the conneecting rod, pro-
vides means for maintaining the connection
between the tool holding spindle in the tur-
ret and the countershaft without interfering
with the rotary motion of the turret that is
required to bring various tools successively
into position to operate on the work held in
the live spindle of the lathe. - '

I claim as my invention—

1. In combination in a machine tool having
a work holding spindle, a revoluble turret, a
base piece removably secured tothe turret,a
tool holdingspindle attached to the base piece
and laterally adjustable thereon,and the flexi-
ble connecting and driving arm, all substan-
tially as deseribed.

2. In combination in a machine toolhaving
the work holding live spindlec, the revoluble
tarret e, a rotary spindle g supported on the
turret and provided with means for holding
a shaping or boring tool, the flexible and ex-
tensible rotary arm 7 connecting the spindle
driving gears on the turret with gears on a
counter-shaft, the spindle driving gears ¢?, ¢°,
supported on the turret, the gear m secured
tothecounter-shaft j, the gear wheel I mounted
on the yoke k removably secured to the coun-
ter-shaft, aud the counter-shaft j, all substan-
tially as described.

GEORGE E. WITHERELL.

Witnesses:
CHAS. L. BURDETT,
ARTHUR B. JENKINS.
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