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UNITED STATES

PATENT OFFICE,

CHRISTOPHER M. SPENCER, OF HARTFORD, . CONNECTICUT, ASSIGNOR TO
THE HARTFORD MACHINE SCREW COMPANY, OF SAME PLACE.

METAL-SCREW MACHINE.

SPECIFICATION forming part of Letters Patent No. 275,431, dated April 10, 1883.
l Application filed August 26, 1882. (No model.)

To all whom it may concern :

Beit known that I, CHRISTOPHER M. SPEN-
OER, of Hartford, in the county of Hartford
and State of Connecticut, have invented cer-
tain new and useful Improvements in Ma-
chines for Making Metal Screws; and I do

- hereby declare that the following is a full,

I0

L5

20

30

35

40

45

50

clear, and exact description thereof, whereby
a person skilled in the art can make and use
the same, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon. ' -

Like letters in the figures indicate the same
parts. :

My improvements relate to machines which
are designed to make metal screws from a rod
or wire antomatically; and the object of my in-
vention is to provide a machine which will
make such screws in a more perfect manuner
than any heretofore in use.

In the accompanying drawings, illustrating
my invention, Figure 1 is a front view of my
improved machine. Fig. 2 is a top view of
the same. Fig. 3 is a rear view of the tool-
head and the actuating-cams, looking to the
left of the line x z of Fig. 1. Fig. 4 is a lon-
gitudinal vertical section through the middle
of the tool-head, showing the central spindle
and the tool-spindles in view, and the revolv-
ing tool-holder unlocked and ready to turn.
Fig. 5 is a.longitudinal section through the
tool Q. Fig. 6 isa detail top view, on enlarged
scale, of the tool-head, showing tool Q, with
the projecting pin p in front of spring ¢, and
held by it against backward motion. Fig. 7
is a detail view, inlongitudinal section, ot the

tool Q, showing the pin p as it rises under the |

spring ¢, whieh is pushed outward to the po-
sition shown by dotted lines when the tool
and pin are advanced. o

A is the fixed frame of the machine.

B is the main shaft, which drives the prin-
cipal parts. It is driven by the pulley C
through the worm D and worm-wheel E, A
belt passes over the pulley C in the customary
manner. ,

F is a revolving hollow spindle through
which the wire is fed to the machine to form
the serews. It is furnished with feeding de-
vices of the construction now commonly used
for delivering the wire intermittingly, as re-

‘I quired by the machine.

These are operated
by cams upon the wheel G, which is fixed npon
the shaft B, so that the feeding device moves
at the proper time to conform to the opera-
tions performed upon the wire. The spindle
I' is revolved by a belt upon the pulley H.
Each side of the fixed pulley H, upon the shaft
T, is a loose pulley, .

J is a belt-shifter which guides two belts,

turning the pulleysin opposite directions, one

of which is always running upon one of the
loose pulleys while the otheris turning the
spindle F. The belts are shifted by the wheel
K, having a cam on its outer surface. The
spindle F turns constantly in one direction, ex-
cept duaring a short interval when the screw
is withdrawn from the die by which the thread

is cut.

Lisarevolving tool-holder which turns hori-
zontally in circular bearings in the tool-head
M. Thbrough this tool-holder the shanks of
the .tools N O P Q slide horizontally. They
are connected ab their rear ends by a yoke, R,
fixed to a central sliding shaft, 8, so that they
are all moved back and forth together.

T is a spring acting between the yoke R and
the tool-kolder 1. to press the yoke and tools
to the rear. - o

U is a wheel fixed to the shaft B, and pro-
vided with cams U’/ U” U/ U/ for advanc-
ing the tool-shaft S as each tool performs its
functions. The tool-holder is rotated through
part of a revolution as each tool is successively
advanced, and the cams on the wheel U are
made of different shapes .to properly control
the movement of the several tools.

V is a roller set upon a pin or stud on a
sleeve, §/, on the shatt S, to roll against the
edges of the several cams on the wheel U to
diminish the friction.

W is a finger upon the same sleeve which
runs upon the cylindrical circumference of the
wheel U, for the purpose of guiding the roller
'V and preventing its binding by turning lat-
erally. .

X'is a wheel fixed on the shaft B for effect-
ing the rotation of the tool-holder. It is far-
nished with a series of projections or teeth, Y,
which engage with studs Z upon the rear of
the tool-holder. - One of these teeth comes
upward at each time the tool- holder is re-
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quired to be moved, and, encountering the
stud, which isthen on the lower side of the
tool-holder, pushes it forward. - The propor-
tions of ‘the tooth and stnd are such as to
leave the tool-holder in' the position for the
next tool to operate upon the screw. This
wheel X also operates a locking device, so

that the tool-holder is unlocked just before it
‘commences to turn, and-is again locked when

the movement is finished. :

@ is a bolt fitting into a recess in the frame
of the machine, which is pressed into either
oue of thenotchesd in therotating tool-holder
1, which may be opposite to it. It ispressed
upward :by:a spring,¢. A pin, @’y projects
through a slot inr the frame, by means of which
the bolt a is operaterl.

d d, &ec., are cams upon the wheel X for
drawing down the pin ' and releasing the
bolt a, so as to permit the tool-holder to ro-
tate. One of these eams immediately pre-
cedes each of the teeth Y, so as to withdraw
the bolt at the proper time for the tooth to act
upon the tool-holder. The cam passes:over
the pin, as shown in Tig. 3, and is of ' the
proper form to act upon the bolt. The teeth
Y and the cams d are spaced around the wheel
at such: intervals as to give each tool the
proper time to:operate upon the screw. The
tools upon the tool-holder are equally spaced
around it, so that the tool-holder moves an ex-
act arc at each movement., : There are four
tools shown in the drawings, although other
numbers may be used upon the same principle.

Of the four tools shown, N serves as a stop
to limit the length of wire fed to the machine
and determines the length of the screw. O is
the cutting or turning tool, which passes onto
the wire and turns it to its true form and
size. P is the die which cuts the thread upon
the serew, and Qs a tool for passing over the
serew and holding it in position while being
cut off, and then trausferring it to the nick-
ing-saw by which the slot is cuat, after which
it is discharged from the machine,.

The cutting-oft device consists of a tool, ¢,
held upon a slide, f; which is held away from
the serew by the spring ¢, and is pressed for-
ward at the proper instant by the arm 2, piv-
oted to the frame of the machine, and oper-
ated by acam upon the wheel? on the shaft B.

I is the nicking-saiv, which is continuously
revolved by a belt on the pulley 1.

m is a small spring which serves to press
the serew into the tool Q as it advances toward
the saw, so that it will be firmly held while
the nick is cut.

2 is a plunger sliding in a socket within the
toolQ. Ithasa pin,p,passing outward through
a slot in the side of the tool for operating it.
q is a spring permanently fixed to the frame
of the machine for operating this plunger and
ejecting the finished screw. The tool Q when
it arrives opposite the threaded screw, passes
over it and holds it while it is cut off by the
cutter e. 1t then transfers it around a half-

circle to the nicking-saw, and advances it to
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be nicked by the same moveument of the tool-
holder which advances the tool O to turn the
next serew, As the tool-liolder is rotated the
pin p passes under the spring ¢, and when the
tool @ is moved forward to cut the nick this
pin passes forward, pressing the end of the
spring outward, which, when it is released,
serves asalatch to prevent the pin from return-
ing, so that when the tool is drawn back the
end of the spring holds the planger 2, and
thus ejects the serew from the tool. These
parts are shown in detailin Figs. 4 and 5, and
in operating position in Iigs. 2, 6,and 7. The
tool-holder then rotates, and at the next for-
ward movement of the tool Q the pinisretract-
ed by coming against the side of the flange of
the revolving tool-holder, ready for the tool to
pass over another serew. The retraction of
the plunger is, however, not absolutely neces-
sary, as it would be pressed back readily by
the next serew, the plunger moving freely
within its socket in the tool Q.

The general operation of my improved ma-
chine is as follows: The parts of the machine
being in the position shown inthe drawings,
the wire is fed up one length by the mechan-
ism of :the feed-spindle f, which is revolving
in the direction for turning a screw into a die.
The end of the wireis stopped: by the tool N,
and it is then clutehed by the spindle mech-
anism in the customary manner. One of the
teeth Y then comes opposite its stud Z, and the

‘tool-holder is rotated one-quarter way round.

The cam U’ then pushes the tool-holder for-
ward and the tool O turns the blank for the
screw, when the cam allows it to fall. back.
While the tool-holder is rotating, the bolt « is
held withdrawn by one of the cams d, and when
stationary is again locked. 'The tool is again
rotated one-quarter way round, when the tool
P advances by means of the cam U’ and cuts
the thread on the screw. As soon as this is
done, and while the cam is withdrawing the
die, the belt on the spindle I'is shifted by the
arm J and the screw passes out of the die.
The belt is then shifted back. on the spindle,
the tool-holder again rotated, and the tool Q
isadvanced by the cam U’”. This tool passes
over the threaded part of the screw and holds
it while the cutter e advances and cuts off the
serew, At the next movement of the tool-
holder by means of the cam U’/ the tool N is
again advanced to commence a new screw,
the serew taken off by the tool Q, passing on
to the saw &, to which it advances, and is
slotted, as before described. It is then eject-
ed by the plunger and falls down to any
proper receptacle.

What I claim as my invention is~

1. The cam-wheel X, furnished with the
teeth Y and cams d, in combination with the
rotary tool-holder I, furnished with studs Z,
and carrying a horizontally-sliding series of
successively-operating tools, and a locking de-
vice operated by said cams, all substantially
as described.

2. The combination of the rotary cam-wheel
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U, the rotary tool-holder L, mechanism for ro-
tating the same, a series of horizontally-slid-
ing tools revolving about and arranged paral-
lel to the axis of said tool-holder, and cams U’,
&e., upon said wheel U, whereby the said
tool-holder and tools are operated, all sub-
stantially as described. !

3. In ‘a machine for making screws, the
combination of arotary tool-holder, L, turning
upon a horizontal axis, a cam-wheel, X, pro-
vided with teeth Y, a series of lhorizontally-
sliding tools turning with said tool-holder, a
cam-wheel, U, provided with cams U’, &e.,an
automatic wire-feeding device, and a cam-
wheel, G, for operating said feeding device,

the cam-wheels being operated conjointly, all
substantially as described.

4, The sliding tool Q and the rotary tool-
holder I, in combination with the cutter e
and the nicking-saw %, all substantially as de- zo
seribed.

5. In a machine for making metal screws,
the combination of the rotary tool-holder 1,
the sliding tool Q, the plunger , furnished
with the pin p, and the spring-lateh ¢, all seb- 25
stantially as deseribed. ,

CHRISTOPHER M. SPENCER.

Witnesses:

THEO, G. BLLIS,
Epwin I, DIvock.



