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1o all whony it may concerwn:

Be it known that I, EVERETT HORTON, re-
siding at Bristol, in the county of Hartford
and State of Connecticut, have invented cer-
tain new and useful Improvements in Auto-

matic Machines for Making Screws and other

Tarned Work; and I do declare the following
to be a full, elear, and exact description of the
same, reference being had to the accompany-
1ng drawings, which form a part of thisspeci-
fication. |

My invention relates to an improvement in
automatic machinery for making serews and

other work which may be turned from wire

rods, the objeet being tc produce a machine of
reliable, precise, and efficient operation adapt-
ed tobe adjusted for a very wide range of work
and having a large capacity for production.

With these ends in view my invention con-

sists 1n certain details of construetion and
combinations of parts, as will be hereinafter
described, and pointed out in the claims.
Intheaccompanying drawings, Figure 1 isa
plan view of a machine embodying my inven-
tion.  FKig. 2 is a view in vertical longitudinal
section on the line « ¢ of the preceding figure
and looking in the direction of the arrows b b.
Fig. 3 1s a similar enlarged view of the spindle
and the mechanisms associated with it. Fig.
4 18 an enlarged view, partly in trapsverse
section and partly in elevation, on the linece
of Fig. 1,looking in the direction of the arrows
d d,and showing the cutting off tool, one of
the forming-tools,theircarriage,and the means
for actuating it. IFig. 5 is a similar view on
the line e e of Fig. 1, looking in the same di-
rection,and showing the tool-carriage and the
connections for reciprocating it. Tig. 6 is a
sunlilar view on the line ff of the same figure,
looking 1n the direction of the arrows ¢ ¢,and
showing the ends of the tool-slides. Tig. 7 is
a horizontal section on the line L % of Fig. 6,
looking in the direction of the arrows i 4.
Iig. 8 1s a transverse section on the line 5 § of
Fig. 1, looking in the direction of the arrows
k k, and showing the mechanism for locking
the tool-carriage at the end of eaeh of its for-
ward movements. Fig. 9 is a detached view
in central longitudinal section of the rear
sleeve of the feeding mechanism. TFig. 10isa,
view of the disk spring of such mechanism in

of the jointed chuck-closing levers. TFig. 12
Is a detached sectional view of the adjustable
sleeve. Fig. 13 is an enlarged view in side
elevation of the cam aud lever connections for
advaneing and retiring the tool-slides. TFig.
14 1s a broken sectional view of the periph-
cral cam shown in the preceding figure. Tig.
15 1s a sectional view showing the driving-
wheel and its automatic safety friction-stop,
and If1g. 16 is a detached view in central sec-
tion of one of the loose pulleys for rotating the
spindle. | |

Stock in the form of wire rods is fed into
the machine through a sleeve, A, mounted so
as to rotate and reciprocate in a bearing, B,
secured to a horizontal arm, C, and provided
ab 1ts rear end with a collar, D, and at its for-
ward end with a circular exteriorly-threaded
flange, I, having in its forward face a recess,
IY, receiving a spring-disk, G, held in place by
a knurled cap, H, screwing onto the said eol-
lar, the said disk having a central aperture,
I, and radially slotted to form a cireular series
of spring-arms, J, engaging with the rod
which passes through the aperture. A spiral
spring, K, interposed between the bearing B
and the flange I, permits the sleeve to yield
and retire when the rod is pushed back by the
gaging mechanism, as will be hereinafter set
forth. |

In line with and in front of the parts de-
seribed is another sleeve, I, having a collar,
M, flange N, spring O, cap P, and spiral
spring Q, the said parts corresponding in con-
struction to the parts above mentioned, and
mounted in a bearing, R, located upon a slide,
S, reciprocated upon the said arm C through a
lever, T, fulecrumed upon a slide, U, located
upon an arm, vV, and actuated by a double cam
mounted upon the driving-shaft W and com-
posed of two grooved disks,X X, each having
a cam-block, Y, provided with a stem, Z, and
a circular series of holes, A’, through which
the sald blocks are shifted.

In front of and in line with the sleeve last
mentioned 1s a.spindle, B', inclosing a tube,
(', and journaled in two two part boxes, D’
D', mounted in the uprights B’ I, the rear box
carrying an adjustablestep, F', provided with
a check-nut, G, and impinging against the
rear end of the spindle and taking up end-

front elevation. Tig. 11 is a detached view | play therein. The said spindle is intermit-
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tently rotated in opposite directions by means |

of pulleys H’ H’, loosely mounted upon it and
respectively belted for opposite rotation.
These pulleys are alternately coupled with the
spindleby means of a key, N, having straight-
sided ends O’ and wedge-shaped portions P’
P’, as shown. Such key is secured to a spline,
Q’, located in a slot, R, in the spindle, and to
a grooved disk, &', rotating with the spindle,
and reciprocated by the forked ends of a le-
ver, T/, fulecrumed at U’, and actuated by a

double cam, V’, mounted on the driving-shaft

W and made like the cam previously de-
scribed. The opposite ends of the said key
extend hetween the adjacent ends of sectional
hardened-steel rings M’ M’, surrounding the

spindle and respectively located in circular
recesses I’ I’, formed in the inner faces of the
pulleys H' H’, the outer walls or edges of such

recesses being beveled. Each of the sald pul-
leys is. provided with a sectional brass. ring,
J’, located in its recess, and having a beveled
outer edge bearing upon the outer wall thereof,
the two beveled surfaces adapting the ring to
be foreced toward: or into the bottom of the re-

“cess and thus contracted. For this purpose
the recess is made of sufficient depth to permit

a lateral adjustment of the brass ring, which,
it may here be noted, is normally out. of.con-
tact with the hardened-steel ring surrounded
by it.
annular plate, K’, secured to its inner face

ing screws. I/ I/, impinging against such ring
and operating,when turned inward, to force it
into or toward the bottom of its recess, as de-

seribed, and so contract it, whereby provision.

is made for compensating for wear between
the brass and steel rings and for regulating
their coupling action. Normally, as before
explained, the brass and steel rings of the re-
spective pulleys are free from each other, and
the pulleys and brass. rings.rotate freely upon

 the spindle and around thesteel rings. When,
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S0

55

60

65

however, in the reciprocation of the key its
wedge-shaped portions are entered between

the ends of the steel rings, the same. are ex-
panded into the brass rings, whereby the pul-
leys and spindle are coupled together. 'The

coupling so secured is broken as soon as the |

wedge-shaped portionsof the key are retracted

from the steel rings, from which, however, the
straight-sided ends of the key are never en-

birely disengaged.

- Two: jointed levers,
elongated slots X' X', formed toward the for-
ward end and upon opposite sides of the spin-
dle, the rear ends of such levers being sup-
ported upon an incline, Y’, as. shown. The
fulera of these levers are justabove the line of
the spindle, beyond: which they normally pro-
ject and into which they are forced for: their
extension by a ring, Z/, having a hardened
beveled ring, A’ set into it, and provided
with a groove, B? receiving the forked end C*
of a lever, D% fulerumed on a stud, I, and
actuated by a double cam, F¥, mounted upon

Each pulley is also provided with an

W' W', are located in

379.577

‘the driving-shaft W and made like the cams

previously described. The forward ends of
the said jointed levers rest in a groove, G
formed in the rear end of an adjustable sleeve
composed of the parts H? and I, and forming
an extension of the forward end of the tube C/,
located within the spindle.

the rear end of the split body J* of the chuck,
the forward end of such body being beveled to
conform to the contracted opening of the shell

70

le. The forward end
of the said adjustable sleeve impinges against ;

K? of the chuck, and the said shell being

serewed in to the extreme forward end of the
spindle and provided with a brassgib, I’, and
secrew M2 for locking it in any desired adjust-
ment thereon. When the jointed levers are
forced into the spindle,they are nearly straight-
ened and extended, and push forward the ad-

justable sleevedand thesplit body of the chuck,

whereby the forward end of the latterisdrawn
together and the chuck closed by the contract- -
ing walls of the shell. When the ring A®* 1s

moved out of range of the levers, the same,

having their fulera located outside of the line

of the pressure upon their ends, are contracted
or thrown out by the split body of the chack,

of forward pressure. |
A cutting-off tool, N* and a

at rightangles with the chuck, arerespectively

_forming-tbol,_ -
0% located in front, on opposite sides of and

9c

‘which springs back and opens when relieved

mounted in posts P* P?, adapted to be adjusted

in the direction of the spindle in blocks Q
Q?, mounted in a earriage, R* adapted to be

reciprocated  transversely or at right angles

with the spindle upon abed. S longitudinally

100

adjustable upon a slide, T% secured to the

frame U* of the machine, the said carriage be-.

ing advanced by a clearance-cam, V? and a

1035

cutting-off cam, W? co-operating with acam-

faced block, X? secured to the said carriage
and retracted by a forming-cam, Y? and a
clearance-cam, 7Z°, respectively co-operating
with blocks A’and B’, adjustably secured to . =

110

an adjustable slide, C, located upon a hori-

zontal arm, D? extending laterally from the
carriage, the said cams V3 W? Y? and Z* be-

ing: mounted upon the driving-shaft of the ma-
chine. In front of the carriage described

and in line with the spindle is located the

—_—

tool - carriage E°, secured to a slide, F°,
mounted for transverse reciprocation upon a

carriage, G°, itself mounted for longitudinal

reciprocation upon the slide T? before men-
tioned. As herein shown, the said tool car-

riage carries three parallel square slides, H®

I J%, adapted to be reciprocated in line with
the spindle and respectively provided with a

120

125

gage, K’ a mill, I/, and a die, M? the oppo-

site ends of the slides being provided with de-
pending arms N° each furnished at its lower

The carriage is advanced step by step in three

movements by a cam having the faces P°, Q°,

and R?% and composed of two parts, S° and T%,
tongued and grooved together, and the latter
being adjustable on the former through a seg-

end with an anti-friction roll, O’ as shown.

130
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mental slot, U? and a bolt, V? and the former
being secured to the driving-shaft, the said
faces of the cam engaging with an anti friction
roll, W*, carried by the carriage, which is re.

tracted by a cam, X7 also mounted upon the

driving-shaft W and co-operating with an ad-

justable block, Y*, mounted upon a horizontal

arm, 7', extending laterally from the said car-
riage. The tool-carrying slides H?® I3 J® are
lndependently advanced and retired in line

with the spindle by a transverse frame, A%,

and an upright arm, B, respectively located
on opposite sides of the rolls O° and secured
to a slide, ', mounted for longitudinal recip-
rocation upona carriage, D*, mounted forsimi-
lar movementupon theslide T of the machine.
The stide C' is reciprocated for independently
advancing and retiring the tool-carryingslides
through a lever, E', connected with the slide
through abolt, ¥, and fulerumed to an upright
stud, G, carried by the carriage D* the lever
being provided at its opposite or lower end
with a lateral extension. Y, to which are se-
cared two uprights, I' and J', carrying anti-
friction rolls K*, throngh which the lever is
actuated, the roll of the upright I* being en-
gaged for advancing the slide CY, and hence
the tool-carrying slides, by the three periph-
cral ¢cams L', mounted on spindles M, enter-
Ing the periphery of a collar, N* adjustably
secured to the shaft W, while the roll of the
npright J is engaged for retracting the slide
(%, and hence the tool carrying slides, by the
three cam-blocks O, adjustably secured to the
face of a collar, P!, mwounted upon the said
driving-shaft and provided with a circular se-
ries of holes, through which the said blocks are
shifted. There being three each of the cams
I and O theslide C'isadvaneced and retracted

three times, or once for each of the tool-carry- |

Ing slides,during each rotation of the ériving-
shaft. |

The tool-carriage E'is locked against Iateral
movement during the advancement and re-
traction of the respective tool carrying slides
by a locking-arm, R*, provided upon its under
face with a finger, S%, entering notches T*
formed in a plate, U*, secured to the carriage,
the sald arm being fulerumed upon a stud, V¥,
carried by the carriage G® and actuated in
the lifting of the finger out of the unotches T*
by a tripper or collar, W*, mounted upon the
driving-shaft W and provided with pins X*
focated 1n its periphery and engaging with a
pin, Y% carried by the lever, which is nor-
mally depressed upon the plate S*by a spring,
Z*, secured to the said carriage, as shown.

The said driving shaft W carries a gear-
wheel, A®, conuected with clutch mechanism
B® and meshinginto a worm-gear, C°, mounted
on a shaft, 1>°, carrying the driving-pulley
1, frictionaily secured to the shuft between
paper friction-disks F° through which and
the collar G*the pulley is coupled to the shaft
under just sufficient friction to drive the ma-

chine, which is stoppedand saved from injury

’

when anything breaks or impedes it by the
slipping of the pulley upon the shaft.

Having deseribed my invention in detail, T
will now proceed to set forth the method of its
operation.

Let 1t be assumed that the machine has been
properly timed,that a rod has been fed through
the spindle, and that a serew or whatever
other article the machine has been set to pro-
duce has just been cut from its forward end.
Under the eonditions named the next action
of the machine is to move the disk-spring O
away from the adjacent end of the spindle.
In doing this the spring slides on the rod; but
when thespring is moved forward it seizes the
rod with a positive grip and feeds it through
the spindle and chuck, the latter being open
and the tool-carriage being at this time locked
1n its retracted position adjacent to the driv-
Ing-shafr, with its gage I* directly in front of
the projecting forward end of the rod. At
this time also the arm B! is located directly be-

I hind the roll O, carried at the lower end of
sald go

the arm N” of the slide H’, carrying the
gage. The slide CY, carrying the arm BY, is
now mwoved forward through its connections
with the drivipng-shaft, and through the said
arm moves the slide H®, whereby the gage
carried by the same pushes back the rod and
leaves it in exactly the right position, the
springs K and Q retiring as the rod is pushed
back, to prevent it from being foreed baclk
through the springs, with the effect of impair-
ing their grip upon it.
A* has been moved, through its connections
with the driving-shald, over the jointed levers
W W', gradually forcing the same into the
slots X' X', whereby the levers are extended
and push forward the adjustable sleeve, (com-
posed of the parts H? and 1*) which in turn
pushes forward the split body J* of the chuck
Into the chuck-shell K* secured to the spin-
dle, which is not longitudinally movable.
T'his operates to close the forward end of the
split body J? which bites the rod and holds it
firmly immediately after the gage has doune
its work. DMeanwhile the gage and its slide
have beenretracted throughthe frame A*of the
slide (%, the latter being moved back through its
connections with the driving-shaft. The tool-
carriage IZ° is now unlocked by the actuation of
the locking-arm R' by the piusS*in the tripper
or collar Whand advanced to bring its mill L?
1n line with the work aud locked in this posi-
tion. This leaves the rear end of the slide
I’, carrying this tool, in front of the arm B,
which in the actuation of the slide C' now
moves the tool-slide forward and the mill on to
the work. Meanwhile the forming-tool 07 is
also brought up to the work by the retraction
of the carriage R® by the forming-cam Y*, s0
that they operate together and co-operate to
support the work each for the other. This
work done, the mill is retired by the retrac-
tlon of the slide 1" through the frame A*, the
slide C, and the operative connections of the

Meanwhile the ring
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- is operating to draw back the tool-carriage to
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riage being also locked in this position.

slide J?, the arm B the slide ¢, and the con-

the cutting - off tool has done its work, the
~ carriage R’ is retracted by the clearance-cam

‘the driving-shaft the ring A* is now moved to

reversals will depend upon the work being

cutting-tools are solidly supported and oper-

slotted to form spring-arms for engagement

4 - 879,577

clearance-cam V? to move the cutting-off tool
N* out of the way of the die N° The tool-
carriage is now unlocked again by the lifting
of the locking-arm R* by the pins S' in the
collar W* and advanced by the face R® of the
seetional cam to bring the die M® in line with
the work and the rear end of the slide J° in
line with the arm B* of the slide (%, the car-
The
die is then advanced to the work through 1ts

nections of the latter, and after it has done its
work it is retired by the frame A*and the said
slide Ct, as above deseribed. The cuftting-oif
cam W?now advances the carriage R°to bring
the cutting-off tool N? into play for cutbing off
the work. Meanwhile the retracting-cam X*

its retracted position near the driving-shaft,in-
which its gage is in line with the rod  After

7 to move the forming:tool out of the way of
the gage K®. Through its connections with

one side of the joined levers W' W', which,
having their fulera outside of theline of press-
ure upon their ends, are at once thrown out
and virtually shortened by the recoil of thesplit
body Y* of the chuck, the same releasing its
orip upon the rod, which is again fed forward,
pushed back by the gage, gripped by the
chuck, and so on through the operations just
above detailed.. Special mention of the re-
versal of the spindle through the friction-
cluteh has not been made. The times for such

done. -
It is to be noted particularly of this machine
that the feed is positive and reliable, that the

ate with superior precision, and that the ma-
chine is in every particular constructed to be
adjusted for securing a wide range of work
and perfect timing of the parts. ‘The cutting-
tools employed will of course be selected with
reference to the work to be done. :

I would have it understood that I do not
limit myself to the exact construetion and ar-
rangement of parts herein shown and de-
seribed, but hold myself at liberty to make
such changes and alterations as fairly fall
within the spirit and scope of my invention.

Having fully described my invention, what I
claim as new, and desire to secure by Letters |
Patent, 18— |

1. In an automatic turning-machine, a disk-
spring having a central opening and radially

with stock fed through such opening, substan-
tially as set forth.

9. In an automatic turning-machine, a disk-
spring having a central opening and radially
slotted to form spring-arms for engagement
with stock fed through such opening, a casing

L

spring, substantially as set forth.

stantially as set forth.

3. In anautomatic turning-machine, a disk-

spring having a central opening and radial

slots entering thesame,a movable support for

such spring, a spring for holding such support

Jlatter, while the carriage R*1s advanced by the | for such spring, and 2 cap for the casing, sub-

70

in place, and gaging mechanism for gaging the
stock after it has been fed forward through the

ing a beveled recess in one of its faces, of a
beveled sectional ring located 1n such recess
and means for adjusting such ring laterally 1n
its recess for contracting if, substantially as
set, forth. | | |

5. The combination,with aloose pulley hav-
ing a recess in one of its faces; of two. concen-
trie rings located in such recess and means for
expanding the inner ring into the outer ring,
substantially as set forth. -

6. The combination,with a loose pulley hav-

4. The combination,witha loosepulley hav-

80

ing a beveled recess in one of its faces,of a bev-

eled sectional ring loeated in such recess, a
sectional ring located within the said beveled
ring, and a key for expanding the inner ring
into the outer ring, substantially as set forth.

7. The combination, with a loose pulley hav-
ing a recess in one of its faces,of a beveled sec-
tional ring located in such recess, means for
laterally adjusting such ring in the recess to

90

contract it, a sectional ring located within the

said beveled ring, and a key for expanding the

inner ring into the outer ring, substantially as

sef forth.. |

8. The combination,with a loose pulley hav-
ing a beveled recess in one of its faces, ofa bev-

eled sectional ring located in such recess, a
sectional ring located within the beveled ring,
an annular plate secured to the pulley over
the recess therein and carrying screws for lat-
erally adjusting the beveled ring for contract-
ing it,and means for expanding the ioner ring

into the outer ring, substantially as set forth.

9. The combination,with a loose pulley hav-
ing a recess in one of its faces, of a sectional

1c G-

105

110

ring located in such recess and a key having

a straight-sided end andG a wedge-shaped-por-

tion for expanding such ring, substantially as
set forth. o :
10. In an automatic turning-machine, the

combination, with a spindle, of jointed chuek-

IT5

closing levers located in slots therein and hav-

ing their rear ends supported upon an incline,
a sleeve having its rear end grooved to receive

120

the forward ends of the levers and its forward

end threaded, a chuck having a split body in-
ternally threaded at its rear end to recelve
the threaded forward end of the sleeve, and
means for straightening the levers to close the

chuck, substantially as set forth. .

11. In an automatic turning-machine, the
combination, with a spindle and feeding mech-

2

anism, of a carriage located at the forward end

of the spindle and reciprocating at a right
angle thereto, two tools located in such car-
riage, adjustable cam-blocks carried by the

130
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carriage at one end thereof, and an adjustable | combination, with aspindle and feeding mech-

operating and clearance cam for each tool lo-
cated upon a rotary shaft and between the said
cam-blocks, substantially as set forth.

12. In an automatic turning-machine, the
combination, with a spindle and feeding mech-
anlsm, of a tool-carriage reciprocating at a
right angle to the spindle, tool-slides mounted
in said carriage, means for moving the car-
riage step by step to successively bring its
different slides in position for operation, and
a reciprocating slide for independently ad-
vancing each of the tool-slides, substantially
as set forth. |

13. In an automatic turning-machine, the
combination, with aspindle and feeding mech-
anism, of a tool-carriage reciprocating at a
right angle to the spindle, tool-slides mounted
in said carriage, means for moving the car-
riage step by step to successively bring its
different slides into position for operation, and
a reciprocating arm and frame co-operating to
independently advance and retire the tool-
slides, substantially as set forth.

14. In an antomatic turning-machine, the
combination, with a spindle and feeding mech-
anism, of a tool-carriage, tool-slides mounted
1n sald carriage, means for independently ad-
vancing and retiring them, and an adjustable
cam for moving the carriage step by step, and
consisting of two parts tongued or grooved to-
gether and adjustable through a segmented
slot and bolt, substantially as set forth.

15. In an automatic turning-machine, the

anism, of a tool-carriage, tool-slides mounted
in such carriage, means for independently ad-
vancing and retiring them and for advanecing
the carriage step by step to bring them into
position, and a locking-arm engaging with the
carriageand operated by atripperandaspring,
substantially as set forth.

16. In an automatic turning-machine, the
combination, with a spindle and feeding mech-
anism, of a tool carriage, tool-slides mounted
therein and provided with tools and depend-
ing arms, means for advancing the carriage
step by step to bring the slides into position,
a slide carrying a frame and an arm respect-
1vely located on opposite sides of the depend-
ing arms of the tool-slides, and means for ad-
vancing and retiring such slide for each of the
tool-slides, substantially as set forth.

17. In an automatic turning-machine, the
combination, with a spindle and feeding mech-
anism, of cutting-tools and means for operat-
ing them, driving-connections, and adjustable
friction-disks coupling such connections with
the machine and forming an automatic safety -
stop therefor, substantially as set forth.

In testimony whereof I have signed this

| specification in the presence of two subserib-

Ing witnesses.
EVERETT HORTON.,

Witnesses:
JOSEPH R. IFORD,

K. H. ROGERS.
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