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No. 765,327 .

UNITED STATES

Patented July 19, 1904.

PATENT OFFICE.

AUGUSTUS M. STILLMAN, OF BRIDGEPORT, CONNECTICUT. |

SCREW-MAKING MACHINE.

SCPECIFICATION forming part of Letters Patent No. 765,327, dated July 19, 1904.

| Application filed “pril 10,1903, Serial No. 151,955, (No ﬁmdel.)

To all whom it may concern:

Be it known that T, AveusTus M. STILLMAN,
a citizen of the United States, residing in
Bridgeport,in the county of Fairfield and State
of Connecticut, have invented certain new and
useful Improvements. in Screw-Making Ma-
chines, of which the following is a specifica-
tion. T

This invention relates generally to wire or

1o rod threading machines, and particularly to

15

screw-making machines; and one of its prin-
cipal objects is to enable headless screws of
any desired length to be made directly from
a reel of wire.

Another object is to provide efficacious
threading means, which object T gain by pro-
viding a plurality of threading-dies, one to
take a roughing cut and the other to take a
finishing cut, and I also form the dies with

20 more effective cutting edges than usual.

25

Another object is to adapt the machine for

threading single rods when desired, as well

as for cutting the threaded rods into lengths.
Other objects will hereinafter appear.

In the drawings forming part of this speci- |

fication, Figure 1 is an elevation of the left-
hand portion, and Fig. 2 an elevation of the
right-hand portion, of a machine made in ac-
cordance with my improvements. F 1g. 3 1s a

30 plan of the portion seen at Fig. 1. Fig. 4 is

35

a plan of the portion seen at Fig. 2. Fig. 5
1s an enlarged end elevation of a cutting-off
tool and a rotary holder whereon it is mount-
ed. Kig. 6isasectional perspective of a wire-
straightener. Fig. 7isasectional perspective
view illustrating a detachable auxiliary feed-
ing-nut mounted upon the main spindle of
the machine. Fig. 8 is a longitudinal section

_ illustrating a method of mounting said anxil-

40 lary teeding -nut. _
view of a portion of a stock-gripping mech-
anism which prevents the stock from turning

Fig. 9 is a perspective

while being threaded by the rotating dies.
I1g. 10 is a cross-section taken at about the

45 line z z of Fig. 9. Fig. 11 is a diagram illus-

trating themannerin which an adjustable tap-

pet connected to the stock-gripping mechan-

iIsm 18 enabled to operate and release a rod
which controls the cutting-off tool seen at Fig.

50 5. Flg. 12isan enlarged end view of a rough-

ing-die. Fig. 13 is a longitudinal section
thereof. TFig. 14 is a perspective illustrating

the method of mounting and operating the ad-

justable tappets which control the cutting-off
tool. Fig. 15 illustrates the manner in which
the tandem dies shown at Fig. 1 coOperate,
and Fig. 16 is a diagram showing the succes-
sive cuts made by the two dies. Fig. 17 shows
a modification. Fig. 18 is a front view of
the clutching mechanism at the rear end of
the machine. Fig. 19 is a face view of the
plate to actuate the same. Fig. 20 is a cen-
tral section of the rear clutching mechanism.
Fig. 21 is a central longitudinal section of a
cutting-off mechanism of the form of machine
shown in Fig. 1. Tig. 22 is a side view,
partly in longitudinal section, Fig. 23 a cross-
section, and Fig. 24 a perspective view, of a
detail of the cutting-off device of the form
of machine shown in Fig. 17.

In the several views like signs denote like
parts. -

Themain framing of the machine comprises
a bed 1 and legs 2. A spindle 8 is mounted
upon standards 4, 5, and 6 and carries bhe-
tween the standards 4 and 5 fast and loose pul-
leys 7 and 8. The portion of the spindle be-
tween the standards 5 and 6 consists of a je-
holder 9, in which are secured by fasteners
10 and 11 a roughing-die 12 and a finishing-
cdie 13, whereby is threaded the wire or stock
14, the latter passing entirely through the
spindle, which is hollow.

The wire 14 may be drawn from a reel 15,
which 1s supported upon a reel 16 by gud-
geons 17, the reel-holder being secured upon

the right-hand end of the bed 1 of the ma-

chine. From said reel the wireis led through
guide-rollers 18 to a wire - straightener 19,
which is mounted, by means of hollow gud-

geons 20, through which the wire passes, upon

arms or standards 21 and 22. The straight-

ener is operated by a pulley 23 and a belt 94

independently of the spindle 8 and preferably
comprises a series of inwardly - projecting

hickory spurs 25, secured at their outer ends
to the framing of the wire-straightener and

engaging the wire at their inner ends.
When it is desired to thread short wires or

rods, the bolt 26 may be unscrewed., the caps I0o

55

6o

65

70

75

30

95




10O

20

20

40

5O

L
¢

60

-2

97, which confine the straightener-gudgeons
20, may be removed, and the wire-straight-
ener taken off. |

Between the wire-straightener and the dies
the wire is held against rotation by means of
a circulating series of grippers 28, mounted
upon a chain 29, which runs over guide-wheels
30 and 31. The grippers upon the upper
reach of the chain grip the wire when they
rise upon the wheel 31 and release the same
just before they begin to run down over the
wheel 30. _

Each of the series of gripping devices pret-
erably comprises a cross-block 82, secured by

a serew 33, Fig. 10, to one of the solid links

34 of thechain. Said cross-block is recessed
at 35 to fit upon horizontal guiding-rails 36
and 87, which extend between the guide-wheels
30 and 31 and parallel with the run of the
wire 14, whereby said block is guided during
the wire-gripping portionof its travel. Pref-
erably the ends of the rails are beveled, as at
33, Fig. 9, to facilitate receiving the guide-

blocks.

the bed 1 of the machine, and are also pro-
vided with bearings for the axles 41 of the
chain-guiding wheels 30 and 31. Upon each
cuide-block is pivoted at 42 and 43 a pair of
wire-grippers, which are designated, respec-
tively. as 44 and 45, and upon these grippers
are formed operating-arms 46 and 47, re-
spectively, which are preferably provided

‘with rolls 48, adapted to run upon the rails 36

and 37, and thereby clamp the grippers upon
the wire. As the grippers run-up over the
forward guiding-wheel 31 the rolls 48 rise up
over inclines 49, provided upon the front ends
of therails 86and 37, thereby litting the arms
to the full-line position, Fig. 10, and causing
the grippers to bite the wire. When therolls
run off the rear ends of the rails, the bite of
the grippers upon the wire is relieved and
the arms may fall by gravity to the dotted-
line positions. Thus as the grippers are
pulled along by the wire they are automat-
ically released from and reéngaged therewith,
there being always a sufficient number of

orippers biting the wire to enable the latter

to drive the chain positively and forcibly ef-
fect the biting operation of each successive
pair of grippers as it rides to reéngage the
wire. The blocks 82 may be vertically slotted
at 32’ to receive the gripping-jaws and their
operating-arms. By having the wire 14 run
nearly upon a level with the tops.of the rails
36 and 37, as illustrated, a true movement ot
the gripping mechanism is insured and a lia-
bility of binding the guide-blocks 32 upon the
rails 1s avoided. . -

A orooved wheel 50 1s mounted upon a
bracket 51, secured upon the front ends of

“rails 36 and 37, for guiding the wire between

the wire-straightener and the gripping mech-
65 anism and serving to prevent the wire from

Said rails may be supported by in--
teoral brackets 39, secured by bolts 40 upon

765,327

jumping as-it is engaged by one after another
of the grippers. o

The end of the axle 41 of the rear chain-
oguiding wheel 30 may be squared, as at 52, to
receive a key 53, whereby the wheel may be
rotated by hand to facilitate leading the end

70

of the wire throuch the gripping mechanism .

before it is introduced into the threading and
feeding dies 12 and 13. o |

A wire-gripping mechanism s also provided
in rear of the dies and comprises a slide 54,

mounted upon a guide 55, provided upon the
bed 1 and having opposing clamping-jaws 56

75

and 57 (see Figs. 18 to 20) movable radially -

in said slide for clamping the threaded wire
(designated as 58) to prevent rotation there-

of, this clamping means being intended for

use as the final portion of the wire is passing
through the dies. The slide is provided with
a central perforation to receive and guide said
wire 58. Each clamping-jaw is provided with
snitable means for causing it.to be closed and
opened, said means comprising a pin 59 on
each jaw, which is located in position .to be
acted upon by cam-surfaces 60, provided upon
an actuator 61. This actuator is mounted for
rotation -upon the slide 54, and the cam-sur-
faces 60 are so formed that such .rotation

causes the clamp-jaws 56 to close upon the

threaded wire or stock 58. An operating-
pin 62 is secured to the face of the actuator
61. A locking-disk 63 is secured upon the
end of the spindle 3 and carries a pin 64, adapt-
ed to engage the pin 62 to rotate the actuator
61. The pins 62 and 64 are eccentrically mov-
able with respect one to the other, the actu-

“ator 61 being preferably eccentric to the spin-

dle 3. When the pin 64 is in the uppermost
position, as at Fig. 1, it engages the pin 62;

1 but before the parts complete a single rota-

tion the pin 62 escapes.from the pin 64. At
this time the clamp-jaws 56 and 57 are driven
in sufficiently to bite the threaded stock 58
and hold the same against rotation. The lock-
ing-disk 63 is splined:to the spindle 3, and a
compression-spring 65 tends to force the disk
to the outer limit of its play. A latch 66,
pivoted at 67 to the standard 4, engages the
disk 63 to hold it in its innermost or dormant
position. For operating the latch to release
said disk a cam 68 is mounted upon. an end-

30

QO

95

100
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ITO

115

wise-movable rod 69, so that when the rod is -

moved rearwardly, or to the left in Fig. 1,
said latch is forced to turn down about the
pivot 67 and releases the disk 63, so that the
spring 65 may force it back and enable the
pin 64 to operate the pin 62. The rod: 69 is
connected at its right-hand end, Fig. 2, with
the depending arm 70 of a lever which 1s piv-
oted at 71 upon the framework and has.a rear-
wardly - extending arm’ 72, carrying an in-
wardly - projecting finger 73. The latter 1s

120

T245

pressed against the unthreaded wire or stock

14 at a point close to the bearing-wheel 50, the
pressure being effected by means of a draw-
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spring 75, caught in the lever-arm 70. It vwill
be seen that until the stock 14 is exhausted
the lever and hence the releasing-rod 69, are
prevented from moving to release the lateh
66; but when the end of the stock feeds past
and releases said lever or the finger 73 there-
on the spring 75 is enabled to vibrate the le-
ver, and thereby thrust the rod 69 to the left.
The cam 68 on the rod operates the latch 60,
and through the described mechanism the de-
vices 56 and 57 are caused to bite the stock
before the latter is released from the advance

gripping devices 28, and as the stoclk feeds

along it drives the slide 54 along the way 55,
the latter having sufficient length to permit
the remainder of the stock to feed entirely
through the dies. |

The mechanism so far described is acdapted

for straightening and thread Ing a reel of wire.

or tor simply threading rods without per-
forming any operation upon the threaded
stock. In order, however, to enable screws
of predetermined lengths to be made directly
from the stock when desired, I mount upon a
bracket 76 (which is preferably secured de-
tachably upon the bed 1 at its left-hand end)
a spindle 77, carrying a sleeve 78, which is
splined thereto at 79, and also has a pulley 80,
which may be driven by a belt 81 Independ-
ently of the means for operating the die-spin-
spindle 77 is a collar
32, upon which is pivoted at 83 a lever of the
1rst order, consisting of a forwardly-project-
Ing arm 84, having at its front end an oper-
ating-cam 85, overhanging the rearward]ly-
projecting arm 86, (see Fig. 21.,) which is
adapted to operate a cutting-off tool 87. The
cam 85 of the lever is adapted to ride up over
a cam 38, pivoted at 89 upon the splined
sleeve T8.
78 is moved to the left at Fig. 1 the cam 88
lifts the forward end 84 of the lever and de-
presses the rear end 86 thereof, thereby driv-
Ing in the. cutting-off tool 87. The latter is

mounted upon a collar 90, which is formed

upon the end of an arm 91, projecting from -

the sleeve 78 and rigid therewith. The collar
90 1s provided with a central gulding-bushing
92 for the threaded stock 58, and the tool 87

1s provided with a raclially-sliding shank 93.

working 1n guides 94, Fig. 5, and is also pro-
vided with a compression-spring 96 for re-
turning the tool to dormant position after op-
eration. Thus it will be seen that by moving
the sleeve 78 to the left the cam-lever 84 %6
1s operated and the tool 87 is driven in to cut

off the wire, said tool of course revolving
with the spindle 77. It will be understood

that this movement of the sleeve 78 and collar

90 thereon may be timed to-correspond sub-

stantially with the feeding movement of the

stock, so as to enable the tool to operate sat-

1stactorily. ‘
For effecting

sleeve 78 and its connected parts I groove the

It will be seen that when the sleeve

ceive the ends of said screws.
‘portions 117 of the nut agree with the dies 12
and 13, and it will be understood that nuts of

Intermittent operation of the

 sleeve at 97 and mount a lever 98 at 99 upon

the framework, Fig. 3, said lever having
forks 100, provided with pins 101, engaging
satd groove, so that by vibrating the lever the
desired movement of the
duced.
erating-rod 103, which extends forward and
terminates at 104 in position to be engaged by
a succession of tappets 105, which are acljust-
ably mounted upon a wheel 106. Said wheel

1s fixed upon the rear chain-wheel axle 41 at
-8 point outside of the gripper-guiding rail, as

seen at Kigs. 3 and 14.  As the wheel rotates
each tappet strikes against the end of the rod

‘and forces the same along until by reason of

thesinking movement of the tappet 1t becomes
disengaged from the rod, as seen at Fig. 11.

By this time a length of the threaded wire has

been cut off by the tool 87, which is controlled
by said rod, and the rod. lever, and sleeve are
returned to dormant

sion-spring 107, which works between a col-

lar 108 of the rod, Fig. 8, and a fixed bearing
109, In which the rod itself works.

The tool
1s returned to dormant

96.  During the return movement of the parts

‘the cam upon the forward end of the lever-

arm 84 slips back under the cam 88 on the

sleeve, the pivotal mounting of the latter at
89 permitting the same to rise sufficiently for

the purpose. |

The tappets may be adjusted at any desired

intervals around the rim of the wheel 106, and
1t will be understood that the speed of move-
ment ot the tappet slightly exceeds that of

‘the chain of grippers, whereby the pins 101
on the lever 98 (which is of the second order)

are caused to advance the sleeve 78 at speed

‘about equal to the feeding movement of the

stock 58.
I prefer to use in connection with the dies

12 and 13, each of which both threads and-
feeds the work, an auxiliary feeding means

consisting of a divided nut, the portions
whereof are marked 110 and 111, said por-
tions being adapted to work in sockets 112 and

These nut portions may be set toward each
other by means of screws 115, which enter

screw-holes partly in the boss 114 and partly
in the sides of the nut portions, the portion

1in the boss being threaded and the portion in
the nuts being plain, with shoulders 116 to re-

The threaded

I

sleeve may be pro-
To the lever is pivoted at 102 an op-

position by a compres-

position by the spring

70

75

80

90-

95

I00O
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113, formed in a boss 114 upon the spindile 3.

113

120

different pitech or diameter may be used in

‘connection with different dies.

~ For some kinds of work one die alone may

be used. When necessary, the auxiliary feed-
ng-nut just described may be used in con-
Junction- therewith, the auxiliary feeding
‘means being important largely beeause of the

drag upon the stock or work as it is fed along

by the threading and feeding means, such

12§
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devices which are operated by the stock.

=8

the gripping and other
It
will be seen that the wire operates both of
the eripping mechanisms and .also controls

drag being caused by

the mechanism that operates the cutting-off

tool, besides which it is called upon to pull

the wire through the straightener, if the lat-

ter is used, and it is to be understood that in
order to thread the rod cheaply the work must
be done at high speed and that without some-

thine more than a single die this result would

be impracticable. Both the steady pull ancd
the sudden jerks which come upon the wire
or stock tend to cause the die to act erratic-
ally thereon. By the provision of the aux-
iliary feeding-nut one die alone may be suc-

cessfully used in many instances; but when
cutting deep or large threads or when cutting

a threaded rod into lengths it is desirable to
use both dies, together with the auxiliary feed-
ing-nut, so as to msure an even product.

At Tig. 15 it will be seen that the rough-
ing-die 12 removes more material from the
stock 14 than is left to be removed by the

finishing -die 13, this difference being indi-

cated diagrammatically at Fig. 16, in which
the depth of the roughing cut is indicated at
118 and that of the finishing cutat 119. The
roughing-die thus takes off more than halt of
the material which comes off from the stock
at the threading operation. 1t will be under-
stood that the stock is of full strength as 1t
enters the roughing-die, and hence the latter
may take a more substantial cut than the fin-
ishing-die without liability of twisting oft
the stock. The latter enters the finishing-die

the cut made by the roughing-die, as will be
anderstood. Tt will also be understood that
it would be impracticable for a single die,

unassisted, to cut a lag-serew thread—such as |

that illustrated at 58, Fig. 15—at manufac-

turing speed, especially when there 1s consid--

erable work for the stock to doas 1t is drawn
through the die, the resistance offered by the
work tending to cause the die to act erratic-
ally, not to mention the unavoidable choking

of the die by the great amount of material

which is separated from the stock.

In Fig. 12 the “‘cutting” side of the die 1s
indicated by 120, and for some classes of work
and material such a general formation of die

‘may be found to produce better results than

a die having the usual face, which 1s repre-
sented by the dotted line 121.

Referring now to Fig. 17, in this form of
my machine the slide 54 and other portions
of ‘the rear gripping mechanism heretofore
described are omitted, the spindle 3 being pro-

vided at its forward end with a threaded boss

3’ for receiving the die-holder 9 and having
a single fast pulley 8 between the standards
4 and 5 and terminating at 122, the hollow
thereof being indicated by dotted lines 123.
The rotatory portion of the cutting-off mech-

standard 4.

765,327

anism is supported upon a plate 124, secured
by serews 125 to the rear vertical face of the
Into said plate is screwed at 126
the threaded end of a fixed axle orspindle 127,
which is hollowed, as at 128, and extends 1n
line with the live-spindle3. Upon said axlel
mount the high-speed driving-pulley 80, which
‘s fast to the sleeve 78 and arranged at the
end thereof, the pulley and sleeve being con-
nected by a reduced cylindrical portion 129
and being preferably integral. The tool-car-
rying collar or ring 90 is secured to the end
of the sleeve 78 by two headed screw -studs

180, of which one is seen at Fig. 17, the tips

of said studs being threaded at 131 into said
sleeve T8 and their heads being threaded at
139 into said collar 90. The shanks of said
studs pass loosely through the intermediate
collar 82, which carries the lever 85 86.- The
cutting-off tool 87 is adjustably supported by
serews 183 upon an angular piece 134,formed
uapon the radially-sliding member 9. The
fxed axle 127 terminates in a threaded por-
tion 135, upon which is threaded a nut 136,
bearing against a shoulder on the end of said

axle 127, so as to retain thereon the lever-

carrying collar 82.

The lever-arm 85 may in practice be pro-
vided with a roller 188 for riding up over the
cam 88, and the latter is provided with a re-
turning-spring 189. The effect of moving the
sleeve 78 to the left is to drive the cam 83
between the roller 138 and the sleeve, so as to

‘vibrate the lever until said roller drops over

the rear edge 140 of the cam. Upon the re-
turn movement of. the sleeve said roller,
working on the rear inclined face 141 of the
cam, forces the same up and then runs under
the same. the cam upon escaping from said
roller being forced down by the spring 139.

The operating-rod 103, which may be suit-
ably supported in guides 142 or otherwise, 1S
in this instance provided with a spur 143,

‘which lies in a groove 144, formed between

the pulley 80 and the sleeve 78, so as to re-
ciprocate ‘said pulley and sleeve along the
axle 127. Said spur 143 may be torked,so as
to have sufficient bearing-surface in engage-
ment with the groove 144. The rod 103 may
be returned to normal position by a compres-
sion-spring 145, working between the rear end
of said rod 103 and a lug 146, formed upon
the bed 1, said spring being preferably coiled
about a stud 147, which is secured to sald lug
and enters a perforation 148, formed in the
end of the rod 103, whereby it may guide the
same.

I prefer also to provide means close to the

“cutting-off tool for gripping or holding against

torsional movement the threaded stock dur-
ing the cutting-off operation, so as to 1nsure

‘the making of a satisfactory cut, and at said

Fig. 17 one form of such gripping means is
shown. - This consists of a split or otherwise
compressible bushing 149, having an un-
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threaded bore ficting elosely upon the threaded
wire, said bushing being rectangular or non-
circular in contour and fitting in a longitudi-
nal slot 150, cut in the left - hand portion of
the fixed axle 127, said slot guiding-said bush-
ing and also preventing rotation thereof.
Such bushing may be provided with inter-

- changeable dies 200, if desired, in practice.

In order to enable the bushing to travel with
the constantly-feeding wire, I connect it by a

-screw 151 to an annular head 152, which is

fitted inan annular recess or cu p 153, formed in
the left-hand end of thesleeve 78.  Anann ular
plate 154, which is secured by means of shoul-
ders 155, formed on the screw-studs 130 agalnst
the left-hand face of said sleeve 7 8, confines
sald annular head 152, said plate 154 fitting
upon the axle 127, so that said head 159 1S pre-
vented from moving independently of the
sleeve along the arbor 197, but does not in-
terfere with the rotation of said sleeve. By
means of said head 152 the gripper 149 is re-

~ciprocated along in the slot or slots 150, Said
~dies 200 are tightened by a screw 156, which

for this purpose is provided with a tappet-arm
157, which engages a dog 158, pivoted at 159

upon a bracket 160, secured by a screw 161

to a flange 162, provided upon the front face
of the lever-collar 82, Said dog 158 1s pro-
vided with a returning-spring 163 and a stop
As the gripper 149 moves to the left
during the operation of the cutting-off mech-
anism said tappet 157 contacts with the dog
158 and is thereby vibrated to the right, so as

35 todrive the screw 156.and thereby tighten the
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gripper upon the threaded stock, this operation

being substantially completed by the time the
tool 87 begins cutting, a dead space being left
for this purpose between the roller of lever 138
and the cam 88, as will be observed. -

In order to release the gripper 149, so as to
avold cramping the return movement of the
cutting-off mechanism, I provide upon said
screw a depending tappet 165, which during
the leftward movement of the gripper con-
tacts with a fixed stop 168, whereby the tap-
pet-armsare vibrated.to an upright or dormant
position, thereby releasing the stock from the
bite of the gripper 149, and upon the return of
the movement of the sleeve to the right the
tappet 157 may push the dog 158 to one side,
the latter being pivoted forthis purpose. The
stop 166 1s preferably in the form of a screw,
whereby it may be adjusted to operate the tap-
pet-arm 165 at different points. |

I prefer to connect the forward end 104 to
the main portion of the rod 103 by means of
a threaded sleeve-coupling 167, provided with
one or more locking-nuts 168, so that the tip
of said rod may be adjusted todifferent points
in the path of the tappets 105, which all re-
lease the rod at the same point, but which need
to be in engagement with the rod for a longer

or shorter period of travel when cutting off |

stock of larger or smaller diameter.

>

Still other variations may be resorted to

within the scope of my invention, and parts

of my Improvements may be used without
others.

~Having thus described my invention, I
claim— _ -

1. In a wire-threading machine, the combi-
nation with a die and rotatine means; of ase-
ries of wire-gripping devices each com prisinge
a pair of opposing jaws, means to carry said
series of gripping devices and to place them
In sequence at their cffective positions, and
means to close each grippine device upon its
reaching the gripping position and to open the
same prior to its leaving the working position.

2. In a wire-threading machine, the combi-
nation with adieand rotating means, of an end-
less chain of grippers for holding the wire, and

‘means for guiding the chain.

5. In a wire-threading machine, the combi-
nation with a dieand rotating means, of an end-
less chain of grippers for holding the wire, and
means for guiding the chain: each gripper com-
prising a pair of opposing j aws, and also hav-
Ing means for operating said Jaws.

4. In a wire-threading machine, the combi-

nation with a die and rotating means, of a se-

ries of wire-gripping devices, each having a
pair of movable gripping-jaws, means upon
sald Jaws whereby they may be closed, and a
stationary member mounted in the path of
sald closing means, for operating them to close
the jaws. |

9. In a wire-threading machine, the combji-
nation with a die and rotating means, of a se-
ries of wire-gripping devices each having a
pair of pivoted gripping- Jaws, arms, upon
sald Jjaws for closing them, means for causing
sald gripping devices to circulate, and means
for vibrating said arms to close the JAWS.

6. In a wire-threading machine, the combi-
nation with a die and rotating means, of an
endless chain, means for guiding said chain,
a serles of gripping devices upon said chain,
and means for causing said gripping devices
to grip the wire. |

7. Ina wire-threading machine. the combi-
nation with a die and rotating means, of an
endless chain, a track along which said chain
may travel, a series of gripping devices car-
ried by said chain, each gripping device hav-
1ng opposing jaws, and jaw-controlling arms

mounted in position to engage said track and

to be held thereby in jaw-closing position.

8. In awire-threading machine; the combi-
nation with a die and rotating means, and an
endless chain, wheels upon which sald chain
1s mounted, a pair of tracks extending be-
tween sald wheels, jaws pivoted at intervals
upon sald chain, and arms projecting later-
ally In opposite directions trom said ]aws in
position to engage said track and to be held
1n Jaw-closing position thereby.

9. Ina wire-threading machine, the combi-
nation with a die and rotating means, and an
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ondless chain, wheels upon which said chain
is mounted, a pair of tracks extending be-
tween said wheels, jaws pivoted at intervals
npon- said chain, and arms projecting later-
ally in opposite directions from said jaws In
position to engage said track and to be held
in jaw-closing position thereby; said tracks
being provided at their advance ends with
means for operating said arms to close the
JAWS. .

10. In a wire-threading machine, the com-
hination with a die and rotating means, of an
endless chain, wheels upon which said chain
is mounted, a track between said wheels, mem-
bers upon said chain formed for engaging
said track to be enided thereby, jaws pivoted
upon said guide members, and jaw-operating

arms provided upon said jaws in position to

ride upon said track.

11. In a wire-threading machine, the com-
bination with a die and rotating means, of an
endless chain, wheels upon which said chain

is mounted, a track between said wheels, mem- |.
bers upon said chain formed for engagmg

said track to be guided thereby, jaws pivoted
upon said guide members, jaw-operating arms
provided upon said jaws, and rolls upon the
ends of said arms for riding upon said track.

19. In a wire-threading machine, the com-
bination of a die and rotating means, of a se-
ries of wire-grippers capable of gripping the
wire in sequence and traveling therewith,
means to connect the gripping means of the
series to cause the idle grippers to travel into
working position and means to cause the grip-
pers to grip upon reaching a predetermined
working position and to open upon passing

the same, whereby the wire as it Is drawn

along through the die will cause the grippers
hoth to circulate and also to close upon the
wire and release the same. |

13. In a wire-threading machine, the com-
bination with a die and rotating means, of a
system of connected self-opening oTipping-
jaws adapted to grip the wire and to move
therewith as it is drawn through the die; and
means to close the jaws upon the wire.

14. In a wire-threading machine, the com-
bination with a die and rotating means, of a
series of connected jaws adapted to close to
orip the wire and to open to release themselves
therefrom and to move with the die, and a

ouide to cause the closing and permit the open-

ing of sald jaws. |

15. In a machine for threading wire, the
combination with a wire-gripper mounted to
permit longitudinal movement and to prevent
rotation of the wire 'and when gripping the
wire to travel with it in its longitudinal move-
ment, of a die, means to rotate the die, and

‘means controlled by the eripping means in 1ts

travel incident to the feed movement of the

wire to cut the threaded wire into predeter-

mined lengths.
16. A machine for making screws from a
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coil of wire, comprising a die, circulating
means to orip the wire and adapted to be con-

irolled in its circulation by the movement of
the wire, means to effect relative rotation be-
tween the die and the wire, and cutting-oft
mechanism actuated by the gripping means.
17. In a machine for making screws froma
reel of wire, the combination of a die, circu-
lating means for gripping the wire, means for
offecting relative rotation between the die and
the wire, a cutting-off tool, and means for en-
abling said circulating means to operate sald
cutting-off tool at predetermined intervals.

18. In a screw-making machine the combi-

nation of a die. means to grip the stock end
of the wire and capable of traveling with the
wire in its feed movement, means to grip the
threaded end of the wire, means for relative
rotation between the die and the second-named
oripping means, and means controlled by the
first-named gripping means in 1ts movement
sreident to the feeding movement of the wire
to cut the threaded wire into predetermined
lengths. . |

19. In a screw-making machine, the combi-
nation with a die and rotating means, of an
endless chain of grippers for holding the wire,
a chain-guiding wheel, adjustable tappets rev-

oluble with said wheel, a cutting-off tool, and

means tor enabling said tappets to control said
cutting-off tool.

o0. In a screw-making machine, the combi-
nation with a die and rotating means, of an
endless chain, a wheel for guiding said chain,
a series of gripping devices upon said chain,
means for causing sald gripping devices to
orip the wire, a second wheel rigid with said
ouiding-wheel, tappets adjustable on sald sec-
ond wheel, and a cutting-off tool intermit-
tently operable by said tappets. -

91. In a machine for making secrews from a
reel of wire, the combination with a die and
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rotatine means, of a circulating system of -

selt-opening and self-closing gripping-jaws

‘movable by the wire as it is drawn through

the die, a cutting-off tool, and means for en-

“abling said system to operate said tool inter-

mittently. o
99, In a screw-making machine, the combi-

‘nation with a die and rotating means, ot a sys-

tem of self-closing and self-opening jawsmov-
able by the wire as it is drawn through the
die, and means for cutting the threaded wire
into predetermined lengths; said cutting means
including a set of adjustable tappets operable
by said jaws, a cutting-off tool, and a device

intermittently operable by said tappets and
controlling said cutting-oft tool. |

93 A machine for making screws compris-
ing wire-gripping means movable by the wire,
a die, means for rotating the die, a rotatable
and reciprocatable cutting-off tool, means to
rotate the cutting-off tool, means controlled
by the movement of the wire-gripping means

‘to reciprocate the cutting-off tool intermit-
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tently, and means to adjust the timing of the

cutting-off tool.

24. Ina screw-making machine, the combi-
nation of a circulating wire-gripping means,
including a wheel, a die, die-rotating means,
a cutting-off tool, a set of adjustable tappets
mounted to rotate with said wheel, a tripping-
rod operable by said tappets and extending
to said cutting-off tool, said cutting-off tool
being controllable by said rod, and a spring
tor returning said rod to normal position.

25. In a screw-making machine, the combi-
nation with circulating wire-gripping means,
including a wheel; a die: die-rotating means:
a cutting-off tool; a tappet mounted to rotate
with said wheel; and a rod operable by said
tappet and extending to said cutting-off tool,
the latter being controllable by said rod.

- 26. A screw-making machine comprising
means to grip the wire and travel therewith
in 1ts feed movement, a die, means to rotate
the die, a cutting-off tool, means to rotate the
cutting-off

ing the cutting-off operation and to effect
such operation, and means to return the cut-

ting-off tool to normal position.

27. A screw-making machine- comprising

wire, a rotatable cutting-off tool adapted to
be effective upon reciprocation ‘transversely

to 1ts axis of rotation and means constructed

to be operated by the feed movement of the
wire to cause the cutting-off tool to recipro-
cate to cut off and to advance with the wire
during the cutting-off operation.

28. A screw-making machine comprising
wire-gripping means, a die, means to rotate
the die, a cutting-off tool, means to rotate the
cutting-off tool and means controlled by the
Sripping means to Intermittently actuate the
cutting-off tool, and to advance said cutting-

off tool with the wire during the cutting-off

operation. |

29. A screw-making machine: comprising
means for gripping, threading, and feeding
the wire, a series of adjustable tappets con-
nected to said gripping means, a cutting-off
tool, means for rotating said cutting-off tool,
and
trolling the operation of said cutting - off
tool. | ~

30. A screw-making machine comprising
means for gripping, threading, and teeding
the wire, a
nected to said gripping means, a cutting-off
tool, means for rotating said cutting-off tool,
and means operable by said tappets for both
controlling the operation-of said cutting-off
tool and causing the same to advance with the
wire during the cutting-off operation.

31. The combination of a spindle, a lever

p1voted upon said spindle, a cam splined upon
sald

tool, means actuated by the move-
ment of the gripping means to move the cut-
ting-off tool longitudinally with the wire dur-

and thereby feeding the

means operable by said tappets for con- .

series of adjustable tappets con- .
the latter wire-gripper,
arm to rest upon the wire and to sustain said

means 1n advance

spindle, a cutting-off tool also splined

4

upon said spindle, and means for moving said
cam and cutting-off tool along said spindle:
said cam being mounted for engagement with
sald lever, and the latter being mounted to
operate sald cutting-off tool. |

32. The combination of a spindle, a cam
splined upon said spindle, a cutting-off tool

‘also splined upon said spindle, a lever to ac-

tuate the cutting-off tool and pivoted upon
said spindle, and means for moving said cam
and cutting-off tool along said spindle; said
cam being mounted to engage said lever, and
the latter being mounted to operate said cut
ting-off tool: and a spring for returning said
cutting-off tool to dormant position.

3. In a secrew-making machine the combi-
nation of wire threading and feeding mechan-
18m, a cutting-off tool, a holder for sald tool,
a lever to actuate said tool, means controlled
by the feed movement of the wire to move
said holder longitudinally of the wire and dur-

Ing such movement to actuate said lever.

54. In a screw-making machine, the combi-
nation of wire-threading mechanism capable
of feeding the wire, a cutting-off tool for the
product, a holder for said tool, means con-
trolled by the wire as it is fed to move said
holder longitudinaily with the wire, a lever
operable by said holder during such move-

‘ment thereof to operate said tool, and a spring

to return said tool to normal position.
35. In a screw-making machine, the combi-

nationofa wire gripping, threading. and feed-

Ing mechanism, a series of tappets operable
by said mechanism, a cutting-off tool, a holder
for said tool, means for rotating said holder,
means operable by said tappets for moving
sald holder longitudinally with the wire, and
means operable by said holder during such
movement thereot for operating said tool.
36. In a screw-making machine, a cutting-
off tool, a holder for said tool, means for ro-
tating such holder, a set of tappets controlled
by the feed, means operable by said tappets
to move said holder longitudinally with the
wire, means operable by said holder during
such movement thereof to actuate said tool, a
spring: to return such holder-moving means
to dormant position, and a spring to return
sald tool to dormant position. -
37. Inawire-threading machine, the combi-
nation of a die, means to operate the die, wire-
gripping means at the side of the die from
which the wire is fed, a wire-gripper at the
side of the die at which the threaded wire 1s
delivered, and an operating-lever to control
sald lever having an

gripper against_ gripper-operating movement
while the wire is taut.

58. Ina wire-threading machine the combi-
hation of a threading - die, wire - gripping
of the die, wire-gripping -

means in the rear of the die and means to aC-
tuate such rear gripper, such actuating means
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including a member adapted to engage the
wire in advance of the former wire-gripping
means and to be held by such wire in a posi-
tion to hold the rear gripper inactive and
upon the end of the wire approaching the
tormer wire-gripping means to become active
and permit the gripping action of the rear
oripper.

29 In a screw-making machine, the combi-
‘nation of a die; rotating means; wire-gripping

means in advance of the die; a wire-gripper n
vear of the die: and means for operating said
rear oripper; said operating means including
o member mounted to ride upon the wire and
control said eripping means whereby it will
be sustained against gripper-operating move-

ment, and upon the wire becoming slack to

permit said gripping means to become active.

40. In a screw-making machine, the com-
bination of a threading- die, wire - gripping
means, and means controlled by said OTipPIng
means for cutting the threaded wire into pre-
determined lengths, and embodying a cut-off,
a lever to actuate the same, a tappet con-
trolled by the wire-gripping means, and a con-

nection therebetwcen.

41. Inathreading-machine,the combination
with a die to cut out a thread and feed the
stock., of means to rotate the die, and a cle-

tachable divided feeding-nut mounted to ro-
tate with said die to engage the wire and co-
operate therewith and feed the stock.

49. Inathreading-machine the combination
with a die to cut a thread and feed the stock,

of a rotary spindle whereon the die 1s mount--

ed, a holder, means to rotate the same from

said spindle, a feeding-nut consisting of de-

tachable sections mounted in said holder to

4.0

50

enoage the stock and adapted to cooperate

with the die in its feed, and means to adjust
sald sections.
43. In a serew-making machine the combi-

nation with a die adapted to feed the stock
and screw-thread the same, of means to rotate
the die: an auxiliary wire - feeding means;
wire-gripping means in advance of the die
and controlled by the wire as it is fed along
by said die and auxiliary feeding means; cut-
ting-off means; means controlled by the wire-
oripping means to actuate said cutting - off
means, and comprising a lever and a rod to
actuate the same, and a tappet controlled by
the wire-oripplng means.

44. Inascrew-making machine in combina-
tion with a die and rotating means, the die be-
ing organized to cut the wire and feed the
stock, of an auxiliary wire - feeding means;
wire-oripping means in advance of the die;

"
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and wire-gripping means 1n. the rear of the
die, said wire-gripping means in advance of
the die comprising a series of grippers, means
to carry the grippers and permit the same to
travel with the wire when gripped upon 1t,
and means to open and close the grippers upon
the wire automatically as it is fed along.
45. -In a screw-making machine, the combi-
nation of threadin o-dies; means to rotate the
dies
the wire, means to grip

the wire to hold the
same against rotation and to travel with the

wire, auxiliary means to feed the wire con-
trolled by the die-rotating means, a cutting-
off tool, and means operable by the wire 1n

its feed movement to control said cutting-off
tool. '
46. Tn a screw-making machine the compi-

nation with a die and rotating means therefor,
of main and auxiliary wire-feeding means ac-
tnated by said die-rotating means; wire-grip-

ping means controlled by and movable with

the wire as it is fed by said dies and sald aux-
iliary feed device; and cut-off means con-

trolled by the wire-gripping means in 1ts

movement with the wire.

47. A screw-making machine comprising a
threading-die; wire-gripping means to travel
with the wire; means to effect a relative ro-

tation between the die and the gripping means;
means actuated by the travel of the oripping

means to cut the threaded wire into predeter-
mined lengths; means to support said cutting
means; and means to rotate the same.

48. In a thread-cutting machine, the combi-
nation with a feeding device comprising a
holder, of detachable nut-sections mounted 1n
said holder to engage the threaded stock; a
shoulder upon each of said sections; and
means to adjust said sections comprising set-
screws threaded into the holder and engaging
the said shoulders. ~

49. In a cutting-off tool for a wire-thread-
ing machine, the combination with a rotata-
ble holder, of a reciprocatable cutting-ott tool
carried thereby; a lever to reciprocate the
same having a cam upon its end; a member
reciprocatable adjacent thereto; a cam t0 en-
oage the cam on said lever and pivoted to the
reciprocatable member and adapted to actu-
ate the lever upon one excursion and to form
a by-pass therewith upon the return excur-
s101.

AUGUSTUS M. STILLMAN.

Witnesses:

A. M. GYDESEﬁ,
C. . FLATHER.
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