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SPECIFICATION forming part of Letters Patent No. 263,357, dated August 29, 1882,

Application filed February 23, 1882.

To all whom it may concern:

Be it known that I, CHARLES F. ROPER, of
Boston, county of Suffolk, State of Massachu-
setts, have invented an Improvementin Metal-
Screw Machines, of which the following de-
scription, in connection with the accompany-
ing drawings, is a specification. ;

My invention in serew-making machines re-
lates to that class of machines wherein a rod
is milled or reduced in diameter according to
the length of the screw, the milled part is
threaded, and then the rod is cut off to form
a SCrew.

This my improved machine embodies in its
construction a chuck to grasp and rotate the

‘rod, means to operate the chuck at the proper

times, the rod being fed forward through the
loosened chuck by its own gravity, a tool-car-
rying carriage reciprocatéd at right angles to
the direction of the length of the rod, and a
slide-frame to raise and lower the carriage;
and my invention consists in said mechan-
isms, combined and co-operating together, as
will be hereinafter more fully described atthe
end of this specification.

Tigure 1represents in side elevation a screw-
making machine embodying my invention, the
carriage and slide being in positions to bring
the gage in position to insurethe proper length
of screw, the dotted lines showing the cam-
projections at the rear of the one cam-carry-
ing disk which imparts to the carriage, slide,
and chuck their movements; Fig. 2, a front
view of Iig.1; Fig, 3, an inner side view of
the cam-carrying disk. Tig. 4 is a detail show-
ing in full lines the carriage and slide and the
parts for moving the slide just after they have
started to rise, with the rod resting on the
length-gage, the dotted lines showing the said
gage and lever and cam in the positions they
will oceupy when the rod has been carried up
to its highest position by the length - gage.
Fig. 5 is & diagram showing the milling-tool
in position to be operated to mill the rod; Fig.
6, a diagram showing the threading-tool in po-
sition to thread the rod; ¥ig. 7, a diagram
showing the parts in position to cut off the
screw-threaded end of the rod; Fig. 8, an en.
larged partial section and front end view of

50 the rotating chuck, and Fig. 9 an enlarged de-

tail of the length-gage and cutter.

(No model.)

The main or driven shaft A, supported on
bearings b b of the frame-work B, has fixed to
1t the fast pulley a?, which receives the open
belt a®. This shaftis hollow, as shown in Fig,
8, to contain the hollow wedge ¢, which re-
ceives the rod r, to be formed into serews,and
at its lower end this shaft has pivoted to it, at
a*, the jaws @’, which, operated by the wedge
¢, close the chuck af upon the said rod ». This
chuck is composed of a short sleeve screw-
threaded at its rear end and screwed into the
hollow shaft A, and split at its forward end to
form three or more arms. (See Fig.8,) The
chuck is made conical externally at its outer
end, and the arms receive against them the
beveled ends of the jaw-levers ¢>. The jaw-
levers, at their rear ends, have adjusting de-
vices a7, controlled by adjusting-screws a®. As
the wedge ¢ is forced forward, as in Fig. 8, it
acts upon the jaw-levers and turns them, so
that they act to close the chuck upon the rod
# and rotate the rod in unison with the rotat-
ing chuck. This wedge, at its rear end, has a
collar, ¢?, which is berein shown as embraced
Ly the forked end of a lever, ¢*, pivoted at ¢,
a roller or stud, ¢%, being acted upon by the
cam 1 to withdraw the wedgeand by cam 4 to
force the wedge in. Tig. 1 shows the wedge
as just about to be lifted, and Fig. 5 as forced
down to close the jaws and chuck, as in Fig.
8. Upon this hollow shaft A are placed two
loose pulleys, d e, The loose pulley ¢ has con-
nected with it a toothed gear, ¢/, which en-
gages a toothed gear, ¢%, on the shaft ¢, pro-
vided at its lower end with aright-hand worm,
¢*, which engages the worm-toothed part ¢ of
and rotates the single cam-disk Cin the direc-
tion of the arrow on it, Fig. 1, the said disk
having been made by me to carry all the cams
which are requisite to operate all the parts of
the machine, as will be hereinafter described,
thus enabling me to greatly simplify the ma-
chine and its cost, and at the same time se-
cure uniformity of the action of the parts.
When the shaft A is being rotated by the belt
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@ on the fast pulley, as in Fig. 1, and the rod -

is being rotated in the forward direction for
work the crossed belt ¢° rans on the loose pul-
ley e. These belts are both controlled by one
belt-shipper, ¢%, pivoted at €%, it having at its
opposite end a roller or stud which is aeted
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upon by the cam 12 at the rear side of the
disk just after the threading-tool 4, to be here-
inafter described, has cut a thread on the rod
r so as to move the shipper ¢ from the posi-
tions Figs. 1 and 7 to'the position Iig. 6, trans-
ferring the belt «® upon the loose pulley d and
the erossed belt partially on the fast pulley a2,
which crossed helt then acts to turn the shaft
A in an opposite direction, and with it the rod
7, to permit the said rod to be backed out of
the threading-tool. The crossed belt is not
shipped completely from the loose pulley e,
but remains partly on it, and thus the said
pulley is kept running, so as to continue the
mavement of the cam carrying disk C.

The slide 7, fitted in ways f’ of the frame-
work, and provided with guides /* to receive
the tool-carrying carriage ¢,is connected with
one end of a lever, %, pivoted at f*, it having
a roller or stud, f%, which is acted upon by the
cams 2, 3, 5, 7, 9,11,13, and 15, as hereinafter
described, to impart to the slide f and the
parts earried by it their proper movements to-
ward and from the rod » in the direction of
the length of the said rod.

The tool-carrying carriage g, fitted to the
guideways /2 of the slide, has a tool-holding
plate or projection, ¢% on which are secured
the milling-tool %, the threading-tool ¢, and
the length-gage 4, a portion of the latter.also,
as lierein shown, serving as the cutting-off de-
viee for the rod. The milling and the thread-
ing tools are of usual construction, and need
not, therefore, be particularly described, more
than to say that the milling-tool, when forced
upward upon the rotating rod#,wili millor turn
down the end of the rod, reducing it to the di-
ameter desired for the shank of the serew to be
made, and that the threading-tool will cut a
thread of the desired pitch or kind on the rod

asthelatterisrotated in a forward direction by-

the straight belt ¢? on the fast pulley a®>. The
rear or inner end of the carriage has upon it a
roller or stud, ¢, (shown in Fig. 2 and in dot-
ted lines in the diagrams Figs. 5 and 6,) which
roller or stud is acted upon by cams located
at tbe rear side of the disk C, the said cams
moving the said carriage out and in at right
angles to the movement of theslide f; to thus
place the milling or threading tools or the
Jength-gage and rod-cutter in proper position
with relation to the end of the rod # to per-
form their different functions in the manufac-
ture of screws from the rod #, which rod is
placed and held in a position inelined prefera-
bly at about forty-five degrees from a perpen-
dicular, as shown in the drawings, so that the
rod, when released by the chuck, may descend
casily by gravity. By placing the shaft A in
an inelined position, rather than by placing it
in vertical position, I am enabled to keep the
rod » in such inclined position as to make it
self-feeding, thus dispensing with the usunal
feeding devices for the rod, as would be neces-
sary were the rod kept in horizontal position;

and I am alsoenabled tolessen the strainupon
the chuck. ,
The operation of my machine is as follows:
It will be assumed that the cam 1 has moved
the lever ¢® to withdraw the wedge ¢® and re-
lease the chuck from the rod, and that the rod,
by its own gravity, has dropped, as in Fig. 4,
and rests at its lower end upon the upper end
of the length-gage 4, which, when at its low-
est point, oceupies a position distant from the
end of the chuck greater than the length of
the serew to be made, such provision enabling
a short piece, or the final piece of arod of less
length than the screw to be made, to drop out.
As therod » descended upon the length-gage,
as described, the chuck being open, the slide f°
was placed in its lowest position by the action
of the cam 2 on the roll f% of the lever /7 as
in Fig. 4. In this condition, the disk C being
turned in the direction of the arrows, I'igs. 1
and 4, the cam 3, shown adjustable in Fig. 1,
strikes the roll f>and lifts the slide f, and with
it the carriage and length-gage j, until the lat-
ter reaches the dotted-line position, Iig. 4, it
in that position having lifted the loosely-held
rod » and moved it backward throngh the
chuck and wedge, leaving the lower end of the
rod protruding beyond the chuck for a dis-
tance equal to the length of the screw to be
made, the adjustment of the cam 3 enabling
this length to be more orless. When the rod
has been moved into proper position, acecord-
ing to the length of the screw to be made, the
cam 4 strikes the rollof the leverc¢® and moves
the wedge ¢ to close the rotating chuck on, and
50 as to carry with it therod r. The cam 5 then
acts on the lever 73 to again draw the slide f
down and the length-gage away from the rod »,
and when down the cam 6, at the rear of the disk
¢, (see Fig. 3, and dotted lines, I'ig. 1,) acts on
tle roller or stud ¢° of the carriage g and draws
it back toward the center of the disk C until the
center of the milling-tool % iz in line with the
rod 7, when the cam 7 commences to act and
gradunally moves the lever f2and slide fupward
upon or about the end of the rotating rod, thus
milling or reducing the end of the rod » to the
proper diameter. During this milling opera-
tion the carriage is kept in position byt he cam
8, (see Fig. 3, and alsoin dotted linen IFig.1,)
against which the roller or stud ¢° of the car-
ringe ¢ then rests. After therotating rod has
been milled the cam 9 (see Fig. 1) operates the
lever /3 to lower the slide f and withdraw the
milling-tool & from therod . When the slide
has been so lowered the cam 10, at the rear
side of the disk, forces the carriage ¢ outward
until the center of the threading-tool ¢ is placed
opposite the end of the rotating rod », when
the slide f is raised by the action of cam 11,
and causes the threading-tool to be forced over
and along the rotating rod to thread its milled
or reduced part, as usnal. Just as the cam 11
produces its full stroke the cam 12, at the rear
of the disk C, moves the shipper-lever ¢" and
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ships the open belt «® from the fast pulley ¢?,
which change of belt immediately causes a re-
versal of the hollow shaft A and chuck and
rod, enabling the screw-threaded end of the
said rod to be withdrawn from the threading-
tool ¢ as the cam 13 comes into action on the
lever f° and draws the slide f down. Afterthe
threading-tool hias been drawn off the rod the
cam 14,at the rearside of the disk C, (sec Fig.
3,) acts to move outward the carriage g to bring
the cutting-off device m (see enlarged view,
Fig. 9, shown as an edge or annulus abont the
upper end of the length-gage) into line with
the side of the rod », when the cam 15 acts on
the lever /% to again lift the slide fand carriage
until the portion m, for cutting off the rod r,
comes opposite that part of the rotating rod
where the latter is to be cut off, when the cam
15 holds the slide steady in this position while
the rod is being cut off. The edge of the cut-
ter s or cutting-off device maybe more or less
beveled or inclined to cut off the rod » in any
usual way. As the slide fis being raised, as
described, to bring the cutting portion m into
operative position the cam 16 at the rear of the
disk C acts on the belt-shipper, as in Fig. 7,
and moves the belts back into the position Fig.
1 to again rotate the rod in its original or for-
ward direction. The cutter m having arrived
into proper position to eut the rod, the cam 18,
at the rear of the disk C, strikes the roller g3
and moves the carriage outward, causing the
said cutter to enter and cut off the rotating rod
#. The screw having been cut off, the carriage
¢ is moved ‘outward far enough to place the
central part of the length-gage under the rod
r, when the chuck is loosened by withdrawing
the wedge ¢, and the rod is left free to move
down and follow the length-gage, carriage, and
slide as they are again lowered, as first de-
scribed, into the position Tig. 4.

Tam aware that machines are now in opera-
tion for the auntomatic prodnction of screws
from a rod. By moving the slide diagonally
upward and the carriage diagonally outward
at right angles to the movement of the slide
I am enabled to secure a very simple organi-
zation of parts, which may be built and run at
the least possiblg expenseandat rapid speed.

I have herein described and shown a chuck
to rotate and release the rod, a longitudinally-
moving slide, cams for actuating the same, a
tool-holding carriage fitted in guideways on
said slide, and mechanism for automatically
moving said carriage transversely to bring the
several tools successively into line with the
axis of the ehuck, and I have also shown and
described, in combination with said chuck,
slide, and tool-holder, milling and threading
tools, and a length-gage; but such I do not
claim broadly, as they form the subject-matter
of another application.

I am aware that it is not new to feed the rod
# forward through a chuck, and also that the
rod has been fed forward by means of a weight

connected by means of a cord with a follower
placed against one end of the rod.

I claim—

1. The improved rod-rotating chuck herein
described, it comprehending the hollow shatt
A, open from end to end, the jaws a®, pivoted
thereon, the independent longitudinally-ad-
justable split spring-chuck, and the longitudi-
nally-movable hollow wedge open from end to
end and fitted within the shaft A and sup-
porting the rod to be cut, the said wedge op-
erating the said levers and permitting the rod
inserted at one end of it to be delivered there-
from atitsotherend, all substantially as shown
and described.

2. The rotating chuck-earrying shaft A, set
at an ineline to receive the rod » and render it
self-feeding by reason of its own gravity, and
thechuck to grasp and rotate the rod and slide
and tool-carrying carriage thereon, combined
with the length-gage secured to the said car-
riage, and upon which the end of the rod is

7a

75

8o

85

dropped by its own gravity when released from

the chuck, and with mechanism for operating
the said carriage and slide, substantially as
described.

3. The rotating chuck-carrying shaft A, set
at an incline to receive the rod r and render
it self-feeding, and the chuck to grasp and ro-
tate the rod, and the slide and the tool-carry-
ing earriage thereon, combined with thelength-
gage secured to the said carriage, and upon
which the end of the rod is dropped by its own
gravity when released from the chuck, and
with the disk, cams thereon, and the lever to
actuate the slide and foree the rod back into
and to be grasped by the chuck, substantially
as described.

4, The rotating ehuck-carrying hollow spin-
dle A, its fast pulley, and two loose pulleys, d

‘¢, the worm-shaft €%, connected with and driven

from one of the said loose pulleys, and the disk
C, its cams 16 and 12, and the belt-shipper, all
combined and arranged substantially as and
for the purpose described.

5. The rotating hollow shaft A, the tubular
wedge ¢, fitted therein, the jaw-levers a®, piv-
oted on the shaft A, the split chuck «f, the ro-
tating shaft ¢?, and disk O, engaged and driven
by it, provided with the cams 1 and 4, combined
with the lever ¢® to operate the said wedge,
the said hollow shaft and chuck being placed
at an inclination from a horizontal plane to en-
able the rod to be fed forward by gravity alone,
all substantially as shown and described.

6. In a metal-screw-cutting machine, the ro-
tating hollow shaft and chuck to grasp and ro-
tate a rod, the tool-carrying carriage %, having
a milling or reducing tool and a threading-
tool, and made movable in a plane at right
angles to the said hollow shaft, and the recip-
rocating slide f, to move the tool-carrying car-
riage parallel with the said bhollow shaft and
toward and from the end of the rod held by
the chuck, combined with the single rotating
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disk C, having its axis at right angles to the In testimony whereof Lhave signed my name
axis of the rotating hollow shaft, and a series | to this specification in the presence of twosub- 10
of cams, substantially as deseribed, carried | scribing witnesses.

by the said disk, the said cams being adapted ET A T3 I TR

at the proper time to effect the grasping and CHARLES I. ROPER.
releasing of the rod and the movement of Witnesses:

the slide and its carriage, substantially as set G. W. GREGORY,
forth. B. J. Novus.




