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- UNITED STATES

PATENT OFFICE.

SYLVESTER H. ROPER AND CHARLES F. ROPER, OF BOSTON, MASS.

METAL-SCREW MACHINE.

SPECIFICATION forming part of Letters Patent No. 262,321, dated August 8, 1882,
Application filed April 17, 1882. (Model.)

To all whom it may concern:

Be it known that we, SYLVESTER H. ROPER
and CHARLES I. ROPER, of Boston, county of
Suffolk, and State of Massachusetts, have in-

vented an Improvement in Metal-Screw Ma-

chines, of which the following description, in
connection with the azcompanying drawings,
1S a specification. | |

Ouar invention relates to that class of screw-
making machines wherein the screws are made
from a rod which is rotated by a chuck.

Our invention consists essentially in a tool-
holder composed of a disk having a tail-piece
combined with an intermittingly-revolving
crank-pin and a reciprocating carriage, as will
be described; also, in a tool-holder composed
of a disk having a tail-piece, combined with an
Intermittingly-revolving -erank-pin, a tubular
shatt, a locking device for the tool-holder, and
a reciprocating carriage, as will be hereinafter
described; also, in mechanical details, as will
be hereinafter particularly described. |

Ifigure 1 represents in front side elevation
a screw-making machine embodying ourinven-
tion, the reducing-tool being in position to be
operative. Ifig. 2 is a left-hand elevation of
part of IKig. 1. Ifig. 3 is a horizontal central
section of the chuck-spindle and pulleys there-
on. Ifig. 4 1is a front end view of the chuck.
Fig. 5 is a broken detail of the reciprocating
carriage, the tool-holder, its tools, and part of
the cam-disk. Fig. 6 is a left-hand end eleva-
tion of most of the parts shown in Fig. 5; Fig.
7, a longitndinal section taken through the re-
ciprocating carriage and the tool-holder; Fig.
3, & section of Fig. 7 on the dotted line z x;

Fig. 9, a section on the dotted line a2 Fig. 5.

Fig. 10 1s a full view of the actuating cam-disk.
Kig. 11 represents the piece of the disk broken
from the right of Fig. 10. Tig. 12 is an edge
view of Fig. 10; Fig. 13, a detail showing the
rear end of the power-driven shaft and its pin-
lon; Fig. 14, a detail of the rod-feeding device.

IFig. 15 is a detail of the lateh, and Fig. 16 a
| frame-work at ¢%, and provided with a suitable

detail of the inner face of the ratchet-lever.
The frame-work A, of proper form to support
the working parts, has a power-driven shaft,
A’ provided with a pinion, A3, (see Fig. 13,)
which engages the teeth of the large actu-
ating cam-disk B, having its supporting-stud

held in an upright, B% forming part of the |

| frame-work. This cam-disk is provided with

a series of eams, 1 to 17, inclusive, which, at
the proper times, as will be herein described,
come into position and actuate the different gz
parts of the machine.

The standards A* of the frame-work serve
as bearings for the spindle a, forming part of
the chuck, the remaining part of the chuck
being a head, a® a split tube, a*, a series of 6o
struts, a°, preferably three, and adjustable ful-
cra for the outer ends of the said struts. The
1nner ends of the strits rest in depressions in
the three prongs of the split forward end of
the tube a*, o

The rod b, (see dotted lines, I'ig. 3,) from
which the screws are to be made, is passed
through the split tube a*, the latter being lo-
cated within the hollow spindle «. The said
rod 6 1s grasped firmly between the spring-
prongs formed by splitting the ends of the
sald tube a* whenever the said tube is drawn
back in the direction of the arrow, Fig. 3, by
means of a finger, 02, (see Figs.1 and 2,) enter-
ing an annular groove in the collar A5 The
finger /* projects from a slide, 03, fitted upon
a guide, b4, fixed to the standard A% The said
slide §° is provided with a rearwardly-project-
ing stud, 0% having a roll, 0% which at the
proper times 18 struck to move the slide and
split tube a* by the cams 14 and 16. When
the cam 14 acts to move the slide J° and split
tube forward, or in a direction the reverse of
the arrow, Fig. 3, the inner ends of the struts
will be moved outward, thus permitting the
spring-prongs of the split tube to open. The
prongs may be made to grasp a rod of greater
or less diameter by adjusting the fulera a*
(shown as screws having concaved ends) so
that the inner ends of the struts will be brought
nearer together. . |

The spindle ¢ has upon it one fdst pulley, ¢,
and two loose pulleys, ¢/ ¢?, to receive the open
belt ¢’ and the crossed belt ¢t, controlled by a
double-forked belt-shipper, ¢®, pivoted to the
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stud or roll, ¢, which at the proper times will
be struck by the cams 5 and 8. The cam 8
moves the crossed belt ¢t upon the fast pulley
to cause the rotation of the chuck and the
rod b, held by 1t, in the forward direction to
cut a screw, whereas when the threading-tool
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1s to be withdrawn from the threaded blank
the cam D actuates the shipper to place the
open belt ¢ upon the said fast pulley to re-
verse the direction of rotation of the chuck
and rod.

The uprights A® serve as bearings for the
hollow sbank d of the reciprocating carriage
composed of the said shank,a diskor head, d’,
and a cap, d®>. The shank d has connected
with it an arm, 42, having a pin, 41, provided
with a roll, 40, which at times is struck by one
of the cams 2, 6, or 15 to impart to the car-
riage and tool-holder its movements toward
and from the end of the rod 4, as when reduc-
ing the Llank or cutting a thread ontheblank.
The hollow shank receives through its center
a second hollow shaft, ¢, provided at 1its for-
ward end with a crank-pin, ¢/, which 18 ex-
tended into the center of the tool-holder €% the
flanged base of which is contained within the
chamber between the head d’ and the cap &,
as in Fig. 7. The tool-holder has projecting
from its outward end a reducing-tool, f, a
threading-tool, 12, a parting-tool, %, and a
rod-feeding device, f*, each properly clamped
in the said holder by a suitable screw. - The
tool-holder hasa tail-piece, ¢’,extended through
a swiveling block or bearing, ¢°, having its
journals in the head d’ and cap d? the said
tail-piece being also extended out through a
hole, ¢*, made in the said cap. (See Iig. 8.)
The revolation of the crank-pin ¢ in engage-
ment with the center of the tool-holder moves
the tool-holder with it, revolving the tool-
holder in an annular path, but without rotat-
ing the holder about its axis—viz, the crank-
pin. |

At suitable times while the tools are oper-
ating upon the rod b 1t1s desirable to hold the
holder ¢ in posttion. As herein shown, the
tool-holder at its rear side is provided with
two boles, g; bat there may be more, 1f de-
sired, one of which at the proper times will
receive the front end of the locking device ¢/,
(shown as a rod extended through the hollow
shaft ¢,) the said locking device when in en-
gagement with one of the said holes ¢ locking
the tool-holder in place, and when not in one
of the said holes the frontend of the locking
device 1s normally kept pressed against the
rear of the holder by thespring 35, compressed
between the collar 36 on the rod and a hollow
screw, 37, screwed into shatt ¢. As herein
shown, the holder has but two holes—one to
lock it while the reducing-tool operates and
the other while the threading-tool operates—
and the locking device, If1gs. 7 and §, 1s 1n
that hole which will effect the locking of the
holder while the reducing-tool does its work.

The rear end of the locking device ¢’1s con-
nected loosely by nut 38 with the upper end
of a lever, i, loosely pivoted at A/ upon the
frame-worlk, so that it may move with the lock-
ing device and carriage. This lever & 18 pro-
vided with a spring-latch (see detail, Iig. 15)
composed of a pin, 21, having a large head

acted upon by aspring, 22, so-that the pin can |

SE—

tip sidewise when struck by either of the arms
23 24 of a ratchet-lever, m, fixed by screw 20
upon and adapted to rotate the hollow shafte
intermittingly, or when the tool-holder is to be
revolved. The ratchet-lever m (sce Ifig. 16)
has four teeth, one of which is engaged by the
pawl 27 whenever it is desired to rotate the
shaft e. This pawl is attached to a pawl-car-
rier, 28, loosely held at the outer end of the
shank d, as shown in Figs. 1, 7, and 9. The
pawl-carrier 28 is moved intermittingly by the
link 30 and lever 31, the latter being acted
upon by one of the cams 3, 7, 12, and 17 of the

} disk B to move it in one direction, the reverse

movement of the said lever and pawl-carrier
28 being accomplished by spring 32. (See
IFig. 5.) -

The drawings, Ifigs. 7, 8, show the locking
device as entered into one of the holes of the
holder. Just before the hole in the holder
which the said locking device 18 shown as hav-
ing entered arrived opposite the end of the
said locking device the arm 23 of the ratchet-
lever m struck the pin 21 and pushed 1t aside,
as in Fig. 9, its spring 22 permitting 1t to be
tipped or turned to one side, and as the arm 23
arrived opposite the center of the lever 2 the
hole ¢ alsoarrived opposite the end of the lock-
ing device ¢/, and the spring 39, before re-
ferred to, pushed the locking device forward
in the direction of thearrow, Iig. 7, and caused
it to enter the hole ¢, thus locking the holder
¢?, asin Fig. 7. In this position the carriage
is moved forward by cam 1 to force in this 1n-
stance the reducing-tool on the rod, and as
the carriage moves forward, carrying with 1t
the locking device, the nut 38, acting on the le-
ver h, moves its upper end forward, causing
the said lever to occupy an inclined position,
which change of position with relation to the
arm 23, resting against the pin 21, causes the
removal of the said pin from the edge of the
said arm, and the pin, by the action ot the
spring 22, then assumes its normal position
at right angles-to the lever h,and consequently
falls into position immediately at the rear side
of the said arm, or into the dotted-line posi-
tion, Ifig. 9. The carriage is next drawn back-
ward to remove the reducing-tool from the end
of therod b, preparatory torevolving the holder
to bring the threading-tool f? into operative
position, and the rear side of the arm 23 acts
divectly upon the end of the pin 21, pushes it
and thelever i backward, and the latter, acting
against the nut 38, withdraws the locking de-
vice from the holder, leaving it free to be
moved as the shaft eis rotated one step by the
devices before described. The arm 24 oper-
ates in like manner when the locking device 18
to be moved to lock and release the holder ¢*
while the threading-tool /? operates.

The carrier-shank d is moved forward posi-
tively by one of the cams 1 or 4 to force the
reducing-tool or threading-tool on the rod, and
the lever m is carried forward with the said
shank.

The shaft ¢, asitis rotated intermittingly by
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the ratchet-lever, causes the crank- pm ¢/, fitted | verses the direction of rotation of the chuck

loosely 1n the tool holder, to travel 1n Eb ¢ircle .
{ ward asthethreading-tool is being drawn from

and move with it the tool-holder; but the lat-
ter, by reasoun of its tail-piece ¢*, extending into

the oscillating bearing ¢°, has only a vibratory
reciprocating motion, the tool-holder always

presenting the same tool uppermost with rela-
tion to the other tools of the bolder; but each
tool is brought into operation successively.
The center line of shaft e always coincides
with the center line of the chuck, and the tools
are bronght successively into the same line by
the action of the crank-pin on the holder, but
without rotatiog the holder.

Having described the construction of the
different parts, we will now describe theopera-
tion of the machine 1n c¢utting a screw upon a
rod. - |

The rod b having been placed in the chuck,
and the ¢huck closed upon it by drawing the
split tube ¢™ in the direction of the arrow, Ifig.
3, the parts will Le in the position Fig. 1, the
c¢ross-belt ¢* being on the fasy pulley and ro-
tating the echuck and rod forward. The re-
ducing-tool fis opposite the end of the rod.
In this condition the cain 1 strikes roll 40 on
arm 42 and moves the carriage d forward slow-

1y while the reducing-tool reduces the end of |

the rod b to form a blank. As the carriage
wasmoved forward the pin 21, before described,
dropped behind arm 2s. The carriage hfnmg

Dbeen moved fully forward, the cam d strikes

the said roll 40 and mm*es the earriage back-
ward, the arm 23 at the same time pushmg
backward the lever h, as before described, to
withdraw the locking device ¢’ from 1ifs en-
gagement with the holder, leaving it free to be
moved by the shait e. When the carriage is

fully back the cam 3 strikes the lever 341,

moves the pawl-carrier 28, causes the pawl 27

to engage one of the teeth of the ratchet-lever -

m and tuarn the shaft e one step, which moves
the. tool-holder one step and places the thread-
ing-tool f* opposite the end of the rotating rod
b. As the ratchet-leverm is so moved 1ts sec-

ond arm, 24, strikes the pin 21 of the lateh

mechanism before described, which 1s instrua-
mental, as before stated, in controlling the en-
gagement of thelocking device with theholder,
and operates as described of arm 23. The
camx 3 having passed the end of lever 31, the
spring 32 moves the pawl - carrier in the op-
posite direction, placingits pawl 28 in position
to engage another tooth of the ratchet-lever.
The holder being again locked by the locking
device, the cam 4 strikes the roll 40, before de.
scribed, and again moves the carriage forward
to force the threading-tool upon the reduced
end of the blank, and as the carriage reaches
its forward position the pin 21, before de-
seribed, springs behind the arm 24, to again
effect the withdrawal of the locking device ¢’
as the earriage is next drawn backward by the
cam 6; but the carriage is not so.drawn back-
ward unt11 after the cam 5 has struck and

moved the shipper-lever ¢ to place the beit ¢’
on ihe fast pulley, which automatically re- |

and rod to enable the rod to be turned back-
its serew-threaded end by the backward move-

the cam 6. The threading-tool having been
removed irom the rod b and the holder re-
leased, the cam 7 strikes lever 31 and moves
pawl-carrier 28 and pawl 27 to again rotate the
shaft ¢ one step to place the parting-tool f/°in

proper position, and at the same time cam S

70

ment of the carriage, then being effected by -

75

acts on the shlpper lever ¢® to again place belt

¢t on the fast pulleyand rotate the rod b in the
forward direction.

The cam 7,as 1t passes the

8a

end of lever 31, permits the latter to be again -

moved by the spring 32 to turn the pawl-car-
rier 28 backward. The cam 9 next strikes the
roll 40 and moves the carriage forward, plac-
ing the edge of the parting-tool /¥ opposite
the rod, where the blank is to be separated
from the rod. In this condition the long cam
10 strikes the end 44 of the ratehet- lever m,
causing the said lever, fast on the shaft e, to
furn the said shaft slowly-, and with 1t move

QO

the tool-holder, thus forcing the sharpened

edge of the parting-tool fo enter the rotating
rod and sever the blank from it. Next the
cam 11 strikes roll 40, moves the carriage and
bholder backward, and the cam 12 then strikes
lever 31 and again actuates it to turn the shaft
e and holder another step, bringing the feed-
ing device f/* into line with the axis of the ro-
tating rod,and the pawl-carrier is thrown back
by spring 3_;, as before described. Next the

cam 13 strikes roll 40,moves the carriage and
holder forward, cauxmﬁ' the spring-jaws 43 44
(see Ifigs. 1 and 14) of the feedmg device to be
forced upon the rod, the said jaws being bev-
eled at their outer ends to facilitate their pas-
sage over the end of the rod. These jaws
have cutting-teeth 45, which, as the rod 1s ro-
tated between the jaws 43 44, owing to the
spring nature of the jaws, are caused to cut a
slight annular groove in the rod, so that as the

carriage and holder are next drawn backward

by the cam 15 (but the carriage and holder
are not so drawn baek until just after the cam
14 has acted ‘upon the roll ° and moved the
slide 0® and split tube far enough in the direc-
tion opposite the arrow in Iig. 3 to release the
rod b from the grasp of the chuck) the said
rod so released and engaged by the teeth of
the feeding device is drawn out from the

chuck for a distance equal to the extent of

backward movement of the holder ¢* and car-
riage, thus effecting the feeding of the rod 0
for a distance equajl to the length desired for
the next screw. Next the cam 16 strikes roll
0% actuates the slide 0° and again closes the
chuck on the rod. Next cam 17 (see Fig.11)

strikes lever 31 and moves it to effect the ro-
tation of the shalt e another step,bringing the

- 95
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reducing-tool into position opposite the end of 130

the rotating rod, when the operation is again
repeated, the holder in this last position be-

‘ing locked, as before described, by the locking

device.
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- We do not desire to limit our invention to | combined with the reducing, threading, and 3g

the exact mechanical details for rotating the

shaft e.
The spring-jaws 43 44 of the feeding-tool are

extended from a suitable shank, 50. (See Fig.
14.)

The part d’ of the carriage 1s slotted at its

edge, as at 53, I'ig. 8, and receives a rigid
culde, 52, attached to the upright B2, (see
Ifigs. 5 and 6.) thus preventing the rotation of
the carriage which carries the tool-holder.

We claim—

1. In a screw-making machine, the rotating
chuck and thesliding carriage, combined with
the rotating shaft ¢, its crank-pin to actuate
the tool-holder ¢°, means to prevent the entire
rotation of the said tool-holder on the said
crank-pin, as set forth, and with the reducing
and threading tools carried by the said holder,
substantially as described. |

2. The sliding carriage, the tool-holder there-
on, 1ts tail-ptece, and the swiveling bearing,
combined with the sbaft e, its c¢rank-pin, and
with means to rotate the said shaft intermit-
tingly, sunbstantially as deseribed.

3. The chonck lierein described, it compre-
hending the longitudinaliy-movable split tube
a”, the sleeve a, the head a?, the struts «?, and
the adjustable fulcra af, all substantially as
deseribed.

4. The movable carriage, the rotating shaft
¢, 1ts crank-pin, the tool-holder ¢% mounted
thereon, and means to lock the said tool-holder

in position as the carriage is Leing moved, ,

feeding devices,-substantially as and for the

purpose deseribed.
O. The tool-holder and the feeding-tool pro-

vided with cutting -teeth, combined with a

chuck and means to move the tool-holder to
draw or feed therod forward through the said
chuclk, substantially as deseribed.

0. The feeding-tool herein described, it com-
prehending the spring-jaws 43 44, provided
with teeth 45, and extended from the holding-
shank 50, substantially as described.

7. In ascrew-making machine, the combina.
tion of the following instrumentalities, viz:

‘the rotating chuclk, the tast and loose pulleys

thereon, the belt-shipper to control the posi-
tion of the driving-belts on the said pulleys,
the slide to open and close the ehuck, the car-
riage, the tool-holder attached thereto, means
to revolve but not torotate the said tool-hold-
er, the reducing, threading, and feeding tools
carried by the said tool-holder, and the disk
provided with a series of cams, as described,
to actuate the said belt-shipper, slide, chuck,
carriage, and tool-holder in the order and for
the purpose set fortl.

In testimony whereof we have signed our

names to this specification in the presence of

two subscribing witnesses,
SYLVESTER H. ROPER.
CHARLIES F. ROPLEIR.
Witnesses:
G. W. GREGORY,
W. H. SIGSTON.
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