(No Model.) . _ . 2 Sheets—Sheet I,
J. HARTNESS.

SCREW MACHINE.

No. 510,020. - Patented Dec. 5, 1893.
3 ‘ | A |
ok R 1 Q R
NS Y | ‘
° = b S LG o
i == A 1 YN \
e; i . S ’\& g/\\\ = _ ; : ;-:i
N | = [ A
L @\'é R :.J EEL
™ 1 2 N
\
N2
~ ' )
= | el
L
T
Q”\,:_] 1]
0l LR
- i
i JA N
[ T
| ]
> Il o)) ===a
o
]
NS = |
WITNE S SES: N INVENTOR:
Fethoricnt Brnn

A Hurmenaris . b " Vg@]

THE NATIONAL LITHOGRAFPHING COMPANY.



(No Model.) 2 Sheets—S8heet 2,

J. HARTNESS.
S.CREW MACHINE. . :

No. 510,020. | ‘Patented Deo. 5, 1893,

:\ . N]
| S i

mEEEEEEhOR
AN

XYY|NVENTOR!

(/% .
LITHOGRAPHING COMPANY,
w N, . G,



UNITED STATES

PaTENT OFFICE.
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To all whom it may concern:
Be it known that I, JAMES HARINESS, of
Springfield, in the county of Windsor and

* State of Vermont, have invented certain new
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and useful Improvements in Serew-Machines,
of which the following is a specification.

This invention relates to lathes provided
with mechanism for holding and rotating a
biece of work in the form of an elongated
metal rod or bar,and with a tool-holder adapt-
ed to hold one or more tools and present the
same to the rotating piece of work. Ma-
chines organized as thusindicated are usually
termed screw machines, although used for a
variety of purposes besides cutting screw-
threads and performing other operations in-
cidental to the manufacture of screws or bolts.

Heretofore in a machine of this class when
a series of tools were arranged in 4 row to act
simultaneously on the piece of work, these
tools were affixed to a projeeting holder, one
end of which was held in a turret, while the
other end had no support. . When it was de-
sired to turn work of any great length, the
outer end was so far from its support and the
over-hang so great that good results could
not be obtained except at a sacrifice of time.

The object of myinvention is to enable the
tool-holder to present a line or row of tools
simultaneously to the work in such a way
that each end of the tool-holder is well sup-
ported, so that a plurality of tools may be
cutting on the same piece of work at the same
time, and that this piece of work can be of
any length without affecting the stiffness of
the tool-holder.

To this end, the invention consists in the
construction and combination of parts as here-
inafter described and claimed.

Of the accompanying drawings, forming
part of this specification: Figure I represents
a top view of a lathe or screw machine em-
bodying my improvements. Fig. 1* repre-
sents a section on line 1°--12, Fig. 1. Tig. 2
represents a side elevation of the same. Fig.
3 represents a section on line 3—3, Fig. 2,
looking toward the right. Fig. 4 represents
a perspective view showing a portion of the
tool-holder and one of the bearings by which
it is supported,

The same letters of reference indicate the

same parts in all the figures.

In the drawings: « represents the frame or
bed of a lathe of the class above-mentioned,
and b represents a chuck adapted to hold and
rotate an elongated rod or piece of work ¢,
said chuck being suitably affixed to a spindle
d, which may be rotated by. any suitable
means, the construction of the chuck and the
means for rotating it forming no part of my
present invention. In the present case, I
have shown the chuck and spindle mounted
upon a carriage, which is movable length-
wise of the lathe-bed, so that a feeding move-
ment may be imparted to the work in the
direction indicated by the arrow in Fig. 2, the
means for imparting said movement, as here
shown, being a rack e, affixed to the lathe-
bed, and a pinion (not shown) affized to a
shaft f journaled in bearings in the movable
carriage ¢ which supports the spindle and
chuck. My invention is not limited to this
arrangement, however, and I show it simply
for convenience. It will be understood that
the spindle may be mounted in fixed bear-
ings; and that the tool-holder hereinafter de-
seribed may be adapted to move endwise to
cause the tools to travel along the work, in-
stead of causing the work totravel along the
tools. '

In carrying out my invention, I provide the
machine with a tool-holder 4, which is formed
and arranged to hold a row orline of toolsin
a position substantially parallel with the axis
of the work and at one side of the latter, so
that all the tools of the row or line may be
presented simultaneously to the work, thus
enabling a number of tools to act simultane-
ously in performing the different operations
required in producing elongated articles of
various kinds. . :

The tool-holder ¢ is preferably mounted to
rotate on an axis which is parallel with the
axis of the work, so that the tool-holder may
be moved to carry a tool or row of tools away
from the work and present another tool or
row of tools to.the work, the rotating motion
of the tool-holder being such that a tool car-
ried by it will move in a plane at right an-
gles to the axis of the work, so that, if de-
sired, a tool held by the tool-holder may be
given a progressive or feeding movement into
the work, simply by the rotation of the tool-
holder; that is to say, the eutting edge of the
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tool may be caused to travel toward the axis
of the work, by imparting a rotary movement
to the tool-holder.

In the construction shown in the drawings,
the tool-holder is polygonal in form, and is
provided at its ends with trunnions<’ ¢/, which
are journaled in bearings j j supported by
the frame of the machine, the tool-holder be-
ing here shown as hexagonal. Kach of the
faces of the tool-holder 1s substantially par-
allel with the axis of the work. The faces of
the tool-holder are provided with longitudi-
nal T-shaped grooves 43 of the form usnaliy
employed on lathe-beds to engage with the
bolt-heads which secure the operating tools
to the carrier. Eacli of the faces is sufii-
ciently elongated to hold a line or row of tools,
as shown in TFigs. 1 and 2, in which I have
shown as the operating tools a line or row of

hollow mills m m m, which may be of any

desired construction, an end-view of the eon-
struction here illustrated being shown in Fig.
3. The said row of tools may be constructed
and arranged to form a series of shoulders m’
on the piece of work ¢, the work being rotat-
ed and moved longitudinally intoand through
the tools.

In Figs. 1 and 2, the work is shown after it
has heen acted on by the tcols and withdrawn
from them, but it will be understood that, at
the beginning of the operation, when theend
of the work starts into the first tool of the
row, only one tool will be in operation; but,
as the work advances from the first tool, it
meets the second tool, and so on, until it has
gone through to the last tool, there being as
many tools as there are sizes on the piece of
work, said tools being located so as to prop-
erly locate the shoulders on the work.

Means are provided for rotating the tool-
holder, and for positively holding it at any
position to which it may be rotated, said
means, as here shown, being a worm gear o,
affixed to the holder ¢, and a shaft p journaled
in bearings in the frame of the machine and
provided with a worm meshing with the gear
0. Theshaft p has a hand-wheel p’, by which
it may be rotated. The locking device, as
here shown, is a pin or bolt 7, connected with
oneend of a lever +/, which is pivoted at #?

. to an ear on the supporting-frame, the bolt
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being movable through an orifice in one of
the bearings j, so that it will be engaged with
either of a series of holes v® (Fig. 1*) in the
gear o, there being as many of said holes as
there .are faces on the holder, so that each
line or row of tools may be locked in its op-
erative position.

Itwill be seen from the foregoing that each
face of the helder may be provided with one
or more tools, so that, after the work has been
acted on by one tool or set of tools, another
tool or set of tools may be presented to the
work by a partial rotation of the holder 4.
And it will be understood that the plurality
of tools may be adjusted along the elongated
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holder so as to vary the relative positions of
the shoulders m formed on the work c. _In
general practice, there will be but two series
of tools required, such as a row of hollow mills
m on one face of the holder, and a cuttmg-qfﬁ
tool m’ on the adjoining face, as shown in
Figs. 1, 2 and 3; or one face of the holder
may be occupied by tools adapted to rough
out the work, and the adjacent face by tools
adapted to finish the work to size. Other
faces of the holder may be occupied by ot.hezr
tools, one of which may be a forming tool m?,
such as that shown in Fig. 4, adapted to im-
part a curvilinear orother irregular shape to
the work. When said forming tool is used,
it may be fed into the work by imparting a
rotary motion to the holder while the tool is
in action, thus causing the tool to move into
the work until the desired formn has been im-
parted to the work. It will be seen, there-
fore, that, by mounting the tool—hol(_ler on‘an
axis which is parallel with the axis of the
work, I am enabled to utilize the rotary move-
ment of the tool-holder in feeding the tool
into the work, a result which could not De
accomplished if the tool-holder were mounted
on a vertical axis, as heretofore. When the
forming tool m? is used, the outer end of ‘th4e
work may be supported by a holder mz,
clamped to theframe of the machine,as shown
in Fig. 4. )

It is obvious that many different kinds of
toois may be applied to the tool-holder, -and
that the form and construction of the tool-
holder may be variously modified, without
departing from the spirit of my invention.

The advantages resulting from the employ-
ment of a line or row of tools arranged sub-
stantially parallel with the axis of the work
may be obtained by the employment of atool-
holder which is fixed instead of being mount-
ed to rotate, although, for most purposes, a
tool-holder adaptedto rotate willbe e‘mpl_oyed.

The tool-holder may be eylindrical, if de-
sired, instead of polygonal, or it may be of
any other suitable shape.

The bearings, j, afford rigid supports for
each end of the elongated holder, so that the
stiffness of the holder is maintained during
the action of the tools upon the work and
work of great length may be turned with aec-
curacy.

Obviously, if the tool holder were support-
ed at one end only, it would be impossible to
support the plarality of tools so that they
could operate simultaneously upon the work,
owing to the heavy pressure necessary, whiech
pressure would tend to force the tool holder
out of alignment with the axis of the work.

I claim—

1. In a lathe, the combination with means
for holding and rotating the work, of an elon-
gated tool-holder, supported at both ends and
mounted to rotate on an axis parallel with
the axis of the work, and a row of tools ad-
justably secured to said holder, whereby the
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tools may be present,ed'simultaneously to the
work in preferred relative positions, as set
forth. )

2. In a lathe, the combination with means

-for holding and rotating the work, of an elon-

gated tool-holder mounted to rotate in bear-
ings at each end thereof, the said bearings
being in a line parallel with the axis of the

work, and a plurality of tools adjustably se-

cured to said holder in a line ‘parallel with
the axis of the work, whereby the tools may
be properly supported and simultaneously
presented to the work, as set forth.

3. In a lathe having means for holding and
rotating a piece of work, a tool-holder sup-
ported at both ends and mounted torotate on
an axis which is substantially parallel with

the axis of the work, combined with a plural-
ity of tools in each of a plurality of rows or
lines, each of which is at all times parallel
with the axis of the work, means for rotating
said holder to present the different rows or
lines of tools successively 'to the work, and
means for positively securing the holder in
different positions, as set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 15th day of
November, A. D. 1892,

JAMES HARTNESS.

‘Witnesses:
E. A. HiLLs,
W. D. WOOLSON.
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