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To all whom it may concern:

Be it known that I, LuciEN P. SMITH, of
Hartford, in the county of Hartford and State
of Oonnectlcuh have invented certain new and

5 useful Improx ements in Machines for Making

Metal Screws; and I do hereby declare that

the following is a full, clear, and exact de-
- seription thereof, whereby a person skilled in
the art can make and use the same, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon.

Like lettersin the ﬁgures inclicate the same
parts.

Figure 1 18 a view in side elevatlon of my
improved machine. Fig. 2 is a top view of
the same. Fig. 3isa view in end elevation of
the machine, showing particularly the relative
~arrangement of the various feed-levers and
the pin-disk operating those levers. Iig. 4
1S a detall view in side elevation of a part of
the end of the machine, looking from the side
opposite to the point of view of Fig. 1. Fig.
5 is a view in central vertical section through
the machine. Fig. 6 is a view in vertical
cross-section of the machine on plane denoted

[O

I5

20

25

by line z  of Fig. 1, looking toward the main

driving-pulley. Fig. 7 1s ‘a view in vertical
cross-section through the machine on plane
denoted by line y y of Fig. 1, and looking to-
ward the pulley-head. Flg 8 is a detail

30
face view of the revolving cam- arm removed

- from the tool-head. I‘lﬂ* 9 is a detail side

view of the same, lookmn from theleft of Fig.
7. Fig.1l0is a detml view 1n eross-section of
the bed of the machine and through the die-
holder and slotter-shafts on plane denoted by
line " " of Fig, 2. Fig. 11 is a detail longi-
tudinal section of a part of the sliding bar
that operatesthe spring-catch on plane 2° 2° of
Fig. 10, and on enlarged scale. Fig. 12 is a

defail view of the stt)p -rod and its immediate
~ connections as removed from the machine.
Fig. 13 1s a detail face view of the counting
mechanism and part of the stop mechanism
on enlarged scale. Fig, 14. is a detail plan
view of the counting and part-of the stop
mechanism on enlarged scale. Fig. 15 is a
detail view in cross-section of part of the ma-
chine, illustrating the operation of the mech-
50 anism to stop the machine after a specified
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1ng, stopping,

number of screws have been cut. Fig. 16 1is

a detail view in cross-section of the countmg
disk and connected worm-gear on plane z° &°

of Fig. 13. Fig.17 is a dlagmm view of part

of the stop mechambm showing the feeler be- 55
fore it 1s lifted. Fig. 18 18 a4 diagram view of

the same parts, chowing the feeler lifted, find-

ing the screw, lifting also the arm to prevent
stopping the machine. Iig. 19 18 a diagram
view showing the feeler lifted, and, owing to 6o
the absence of the screw, EIHOWIBG‘ the arm to
remain down and the machine to be stopped.
Fig. 20 is a detail face view showing partof the
tool-head and part of the bed of the machine
with the bracket supporting the taper device.
Fig. 21isa detail view of the taperdevice on en-
larged scale, looking outward from the center
of the machine. [‘lg 22 18 a detail plan view
of the top of the bracket and the taper-block.
Fig. 231s a detail end view ofthe partsshown in
Fig. 22, looking from the side opposite to that

65

elevation of an alternate form of tool-head

and cam foroperating thesliding tools, asingle

cutting-tool being used with a cam- dlsk hav- 75
ing a series of cams. Fig. 25 is a detail face
view on an enlarged Scﬂe, showing a part of
the tool-head and a cutting-tool and rest tor
the rod or stock. Fig. 26 is a detail face view
of the cam-arm with cams that operate the
tool and rest simultaneously. Fig. 27 is a view

30

in horizontal section of the parts shown in

Fig. 25.

My invention relatestothe class of machines
adapted to making metal screws; and 1f con-
sists in certain devices, and also 1n combina-
tions of the same, for antomatically doing this
work in the manner and by the means asmore
particularly hereinafter described, the im-
provements being made In the feedi ng, form- gc
and counting mechanisims.

In the accompanying drawings, the letter A
denotes the frame of the machine, preferably
of cast-iron, and having Sta,ndards a,that sup-
port the bed B, rising from which are stand- g5
ards b, supportingin suitable bearingsthe hol-
low rod-spindle C. Fast to the latter isa pul-
ley, ¢, arranged to be driven by a belt, ¢/, from

any suitable counter-shaft, and on the inner
end of the spindle 1s attached a chuck, ¢’

100
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i shown in Fig. 20. Iig. 24 1s a detall viewin -
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The tool-head D isarranged in a plane at right
angles to the axis of the Tod- SPmdle and with
its center in-line with the axis. - This tool:
head is supported on and moves with the slid-
ing frame d that is 1@011)1 Ocafced on the bed B
by means of the levers ¢ ¢%that are pivoted in
brackets «’, fast to the end of the frame A.
These levers are moved by means of the pro-
jecting pins & ¢, that are adj ustably attached
to the rotary dlsk ki, that is fast to the end of
the main or feed shaft T F. - This feed-shaft F is
supported iIn bearings in the standards «, and
is arranged below the bed B,with its axis in
the same vertical plane with that of the rod-
spindle C. A worm-gear, f, is secured to the
feed-shaft on the end opposite to that bearing
the pin-disk H, and is in mesh with a worm,

J’, on the worm- -shaft % This worm- Sh.‘a.ftf2

1s ‘borne 1n bearings f?, and is set transversely
of the feed-shaft and the bed of the machine.

It bears, on an end that projects bevond the

frame A, a sliding pulley, S, that turns freely
on the shaft, eacept when in contact with a
clutch, £3, fast to the shaft and of any ordinary
construction. The pulley has, in the surface
of a tubular extension from its outer side, an

‘annular groove, f*, in which plays a fri ction-

roller that is on the upper end of a shifter-le-
ver, f',.-whose lower end is pivoted to a part
of the bed-fr ame, and which lever is operated
by theslldmgstfap lodR (See Figs. 6 and 12.)
The spiral spring f°, arranged between a col-
lar on the worm- Shaft 13 and the outer face of
the pulley /% tends to keep the pulley con-
stantly In contact with the clutch, so as to
drive the feed-shaft F; but when the pulley is

“at the outer limit of its play the pins f?, pro-

jecting from the side of the pulley, strike the
arm of the pivoted bell- -tongue f and cause
the hammer to strike and ring the bell S
The belt ¢ slips on' the pulley ¢ and fails to
turn it, except when the roller g, held on the

upper end of the lever g g of the belt- -tightener,

18 pressed against the belt. Thisleveris piv-
oted to the flame and has its lower end bhent
partly around the shaft I, so that an Upwaxd
projecting arm, g (see F1
tion to be struck and moved by a pin, ¢’°, that
projects from a hub fast to the feed- shaft .

This hub also bears the plojeetmg lug g*, that
that 1s pivotally

operates the brake-lever ¢
conneeted to the bed, so thab ItS upper arm,
9°, may be pressed agamsb the face of the pul

| ley when the cam-lug throws the lower end of
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the lever outward. The spring ¢’, fast at one

end to the frame and at the other to the lever

¢, holds the roller against the belt, and thus

causes the bclt tightener to 0perate, except
waen the pin ¢ &,trlkes the arm ¢* and throws

the roller away from the belt, and as soon as'
the roller i1s thus thrown ba(,k the cam-lug ¢* |

operates the brake and stops the rotation of
the pulley and rod-spindle.
made up of a tubular body, ¢, Slotted for part

of its length to form spring- ar ms ¢* and fast-

ened Wlthm the hollow spindle C at its inner
end. These arms bear jaws ¢, on the backs

6,) 1S in posi-

The chuck ¢*is |

A lateral extension, ¥,

321,059

of which are lugs ¢, that extend through slots
in the inner end of the spindle C and have
sloping cam-surfaces, upon which the adjusta-
able pms ¢ are moved by the sliding of the
sleeve ¢°, in which those pins are each seated
in a thr eaded socket. The chuck-sleeve ¢ fits

‘upon the outside of the rod-spindle C and is

reciprocated by the lever ¢’, that is pivoted to
the bed B, with its upper c¢nd in an annular
groove, cl“ in the sleeve, 1ts lower end pro-
jecting below the bed in posu;lon to be oper-
ated by the cam-slot ¢" in the outer end of an

arm, ¢®, that is secured to the feed- shaft K.

(See Figs. 1 and 5.)
- The letter d’ denotes a hollow stem, that 1S
secured in the tool-head D and holds betw een

a shoulder on the stem and the back of the.

tool-head a rotary gear-wheel, d*, free to turn
on the stem, and having a hub bearing a cam-
arm, d-. This gear-wheel ¢*1s 1n mesh with

an 1dle1 a, that is pivoted to the frame and is~

in.mesh with and driven by acog-wheel, d°, fast

to the feed-shaft . ‘Theidlerd® 1sof Suﬂlment |

width to permit the gear-wheel d’to slide some
distanee without being. thrown ount of gear.
Sliding tool-holders d° are seated in radial
slots in the face of the tool-head D, and these
holders may be of any desired number, as
they are so arranged- as to operate in succes-
sion upon the rod as it is moved through the
central opening 1n the head.
from being pushed aside by the tool in cut-
ting, a bushing, &', with a bore closely fitting
the rod, is fdstened in the hollow stem, and
these bushmﬂ*s can be changed with the rods,
each size havmn" a sulitable bushmg |

In the machine as illastrated, the head is
fitted with four tools—a reducmﬂ' tool, d°, a

‘shoulder:cutter, d’, a head- fmmel d'’, and a
cutting-off too] d", and a descrlptlon of the

construction and operation of one will do for
all. The holder of each tool (except the cut-

ting-off tool) as thus arranged in series has
two arms, d% and d%, that extend through

slots in the head; but when the cutting-off
tool is opposite ar eat for backing up the work,
it likewise has the two arms, as “shown in I‘lg
27. 'The arm nearest the axis of the stem is
rounded in cross-section,” and extends far
enough through the head to be struck and

‘moved by a cam, d®, on the cam-arm d? and
| this pulis the holder‘ far enough inward for
‘the square arm d° to be ca.ught under the

lower end of the short arm of the bent latch
d', that 1s pivoted on the back of the head.
The long arm of each latch 1s curved tor con-

arm d’, and its end strikes the pin as the arm

1evolves and, throwing the long arm of the
lateh outward releases the arm of the holder

and allows it to be thrownoutward by a spring
suitably attached to the head and each holder.

bears a cam on 1ts undel side, (next the head,)
that, striking a pin on the back of a shdmg

from this cam-arm
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To hold therod
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venience, and has a longitudinal slot, along
‘which a pin, d', is adgustable A ﬁnger with
‘a sloping end projects radially from the cam-
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bolt, 1% (see Fig. 1,) pulls it in and holds it
fir rnly upon the rod, forming what I term the
‘‘clamp’’ h. This clamp h grasps the rod
within the head just as the cutting-off tool
has cut off a screw-blank, (see Fig. )) and at
this moment by the means already described,

the clamp ¢ reledses the rod that till now has
rotated with the rod-spindle, and this may be
done without stopping the rotation of the
latter. In my machine the rod turns while

‘the various tools are forming the blank and

the tool- head 18 being moved alonﬁ' the rod by
the pins ¢’ on the disk K, StI'lklI]ﬂ‘ in succees-

sion the face of the 1em0vable cam-block ¢,

that is attached to the lower end of the feed

lever ¢'. The upper end of this lever bears
an adjustable pin, ¢, in a threaded socket, and
the end of this rests agmnst the back of an arm

¢', that rises from the sliding frame d, on which
the tool-head is supported. The pin ¢* on the
back of the lotalydlsk K strikes the cam €° on
the return-lever ¢*, and causes it to move the
slide d back again by pressure of the upper end
of the lever against the pin ¢’on the side of the
arm ¢', and as this pressure from the return-

lever ¢ is applied just after the clamp A has
grasped the rod the latter is moved with the
tool-head, thus drawing forward the desired

- length of stock or rod. When the tool-head

30

39

40

45

~of the pin-disk E and the means already de-

5

60

stops, the extension A" on the cam-arm that op-
erates the clamp slips off the pin on the back
of the bolt 2% and the bolt, lying back under
the 1mpulse of a spring releases the rod. At
the same time the lever ¢, moved by the cain
¢” on the arm ¢" borne on the feed-shaft, has
moved the sleeve ¢ forward and caused the
chuck-jaws to regrasp the rod. The belt-tight-
ener, by the means already described, tlghtens
the belt ¢, and the brake is thrown off by the
means alrea,dy described, so that the rod is ro-
tated. The cam d® on the revolving arm &’
now engages the pin d" on the back of the
holder of the reducing-tool and forces it in-
ward until the lateh d'° catehes over the square
arm d", and thus holds the cutting-tool in po-
sition to reduce the body of the rod to the
proper diameter. The latter is determined
by the adjustment of the tool in the holder.
Assoon as the reduecing-tool has been brought
to this position the tool head, by the rotation

scribed, (and the head,) is fed along the rod

| lonmtudmally, the bushing sliding along the

rod. As the arm & continues to revolve the
tools for forming the shoulder and the head
and the cutting off blade are successively
brought into operation on the rod until a
screw-blank 1s completed from the stock at the
forward end of the rod. The thread on the
screw-blank is cut by means of a die, 4, that
1s removably secured to the end of a die- -Spin-
dle, I. The latter is supported in bearingsin
a, Standald V', rising "from the bed B, (see Fw‘
5,) havmg its axis in line with the axis of the
1*0d-8pindle and the center of the opening
through the tool-head. This die-spindle has

a rotary and also a longitudinal movement in

rod <5

‘with but little jar.

its bearings, the cluteh part-7" being splined
on the spindle and the pulley part ¢* sliding
as well as turning freely on the spindle. These
latter parts are arranged on the spindle be-
tween the upright arms of the bearing, and
the spindle is limited in its backward play by
a shoulder, and held in a retracted posmon
normally by means of a spiral spring, ¢ ,
thrusting against the bearing, and a collar, ¢,

on the rear end of the spindle. The pulley 2
i8, by a belt, driven in the same di1ect10n with

the rod- spmdle C, and the fixed part <" of the.

clutch bears a ratchet - tooth ¢°, that, when
resting upon the pawl °
tion of the spindle.
moved forward by means of the feed-lever T,
that is pivoted to the end of the machine in a
substantially vertical plane, and bears on its
lower end a removable cam that is operated
by a pin projecting from the rotary disk E.

A yielding pressure of the lever upon the

&,pmdle 18 obtained by means of the pin ¢,

having athreaded stem fitting in a socket in
the lever and its forward end moving in a

plevents the rota-
The die-spindle I 1s

70

79

30

e

socket 1n the rear end of the spindle, whilea
spring 18 located between the rear end of the

spindle and a shoulder on the pin. While
the spindle 1s held by the pawl against rota-

tion, it is thrust forward by the lever I’ and

connected wmechanism and forces the die ¢
against the end of the rotating rod. Assoon
as the teeth of the die begin to cut, the piteh

of the thread serves to draw the die forward

until the collar ¢* on the die-spindle comes in
contact with the pin projecting from a disk on
the rear end of a sliding rod, 4% (this disk is
seen inplan view in Fig. 3,) whose front end
(shown in section in Fig. 10) is wedge-shaped
and may be thrust behind the pawl,so that it
throws it out from the ratchet and leaves the
dieand itsspindle free torevolve with the rod.
At this point a cam, ¢°, on the periphery of
the disk I has, by contact with the lower end
of a pivoted lever, ¢, whose upper and forked

end 1S in contact with the rear side of the
moved the latter forward,; en- -

loose pulley 47,
gaging the clutch and causing the die-Spindle
to rotate in the same direction with the rod,
whose rotation has been stopped by the re
lease of the belt-tichtener and application of
brake. ~ The result of this is that the die, with-

drawn from the screw by the backward pull

of the spring ¢, resumes its first position. In
order, however, to prevent the tooth on the
ratchet from engaging with the pawl before
the clutch parts are disengaged, another cam,

%, on the periphery of the disk ¢ lifts the arm
of a lever, ¢°, and forces this upper arm
againsh the disk on the rear end of the sliding
This latter cam is longer than the
first,(see Fig. 3,) and it holds the pawl out of

_ contact with the ratchet until the loose part

t* of the clutch has disengaged fromthe fixed
part ¢, and when the latter is turning by iner-

tia only the pawl is released and stops it
After the die ¢ has thus
~cut the thread on the serew-blank the cut-off

ICO
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' when the rod has been used up; second, to

mechanisin separates the serew from the rod; | _
stop it as soon as a predetermined number of

but while this 18 being done the slotting mech-

10
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45

50
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anism 1S in Opelatlon | |
~ The letter & denotes an adJIISt’Lble pin on
the rotary disk E; K, a slotter-lever pivoted
to the frame A, W_itlj its upper end in contact
with the rear end of the cam-sleeve L, that is
held from rotation in the bearing I* by means
of a pin fixed in the latter, and taking into a
slot, {, 1n the sleeve. The latter is held in
contact with the lever by means of the spring

'y compressed between the bearing aud 2
- shoulder, 2,

on the sleeve.

shatt fhfl,t moves freely within the sleeve L,
and 1s supported also in the bearing b’, on the
front side of which rests the arm m, bearing

axis of the holder is iu the phue of a saw, n,
that is mounted on a shaft, »’, held in a bear-
lng In the standard &5° and bearmg a pulley,
n?, driven by a belt, #°, from the pulley f*

(See Tigs. 1. and 2.) Another pin, %°, on the

disk E now strikes the cam on lever K’, and
its upper end pushes on the slide-rod m’°, that,

by means of a sloping projection, throws the

spring-stop back so as to uncover the slot b
The lever also thrusts the shaft M forward,
and carries the head of the secrew in the holder
against the saw that then slots it. A pin, p,
on the periphery of the disk E, strikes the
lower slope of the bend in the swinging ex-
tractor-rod p’, thrusts the extractor forward
and holds it there until the lever K’ has re-

leased the shaft M, which in its return draws
back the holder against the extractor that

enters it and thrusts out the screw, and then
resumes 1its first position under pull of the

spring p’.

The stop meckamsm —-The st()p mechamsm-

has three functions: First, tostop the machine

| screws has been cut, and, third, when the belt

breaks. - The stop-rod R- 18 attached to one

side of the machine in the horizontal plane of

the feed-shaft F', and has a sliding movement
only in the becumgs a’, that are fast to the
sides of the uprights a. " The stop-rod is par-
allel to the feed-shaft except at the end near
the driving-pulley f* where an offset, r, 1S
formed, so that the cam-block 7" is in con-
tact with the side of the shifter-lever f' in

| such position that when the stop-rod is slid

toward that end of the machine the lever is
thrown outward and the pulley f*is disen-
caged from the clutch and turns freely on the
worm-shaft, thus stopping the feed-shaft F.

fore deser 1bed In order to prevent such stop-
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at 1ts outer end a holder, m/, whose central | Inits normal position bhe stop-rod is held back 85
line 18 at a distance from the axis of the shaft | by the spiral spring 7% and it is returned to

20 M equal to the distance between the latter and | this position by the Spri-n o a8 soon as any tem-

- the axis of the die. This arm is held outward | porary force that has slid it is removed. The
and horizontal by means of the spring m?* and | stop-rod may be moved by hand to stop the
a pin, m’, projects from shaft M, just bwck of | machine by means of the stop-lever R',that i8 go
the bearing *. The slot b* within the bearing | pivoted to the frame of the machine, and in

25 18 closed at its rear end by a spring-stop, bﬁ. its movement strikes a pin, °, that pIOJeCtS

| (See Fig.2.) The front end of the sleeve Lis | laterally from the stop-rod. "The lower arm
beveled to form a cam, I, that, when the sleeve | of the belt-tightener lever ¢’ is moved outward
is thrust forward by the lever, strikes the pin | by .the spring g', and this pushes a beveled g3
m* on the shaft M and 10tates the latter to the { part on the lever against a cam-block, % fast

30 right until the holder m' is directly in front of | to the stop-rod,(see Fig. 12,) and so slides the
the serew-blank. The slotter-lever K’ is then | latter as to stop the machine. The stop-rod
operated by a pin, &/, on the disk E, sliding | turns freely in the outer end of the arm 7%
against. a cam-block ‘on the lever, and the | thatis held against sliding motionon the rod, 1.7
slotter-shaft 1s moved up so that the screw- | and the inner end of this arm rests on the up-

35 blank is embraced by the holder m/, the arm | per side of a collar, ¢, that, fast to the feed-
being guided by the pin »°, that moves in the | shaft F, bears a pin, ¢/, that projects radially
slot 6* in the bearing. . At this moment the | from the periphery of the collar. This 1inner
screw-blank is cut completely from the rod, | end of the arm 7* bears on itslower side acam, 1cjs
‘and the pressure of the pin &’ on the lever K’ | with its working-face in a vertical plane and

40 being removed, the shaft is drawn back, and | arranged obliquely across the feed-shaft F.
as foon as the pin m° leaves the slot b* the | When the pin ¢’ in the rotation of the feed-
shatb 1s thrown over by the spring m’, carry- | shaft strikes the cam on the arm 7% the arm 1s
‘ing the screw in the holder over to the first | pushed aside, and being rigid carries with it 110
position of the latter. In this position the | the stop-rod,so as to stop the machine, as be-

ping at every rotation of the feed-shaft, the

inner end of this arm r* must be lifted out of
the path of the pin ¢, and this is done by the
feeler mechanism S, The feeler s 1s a bent
lever pivoted at its angle to abar, §, that is

pivoted also to an upright of the frame, and -

the vertical part of the feeler' extends upward
through the bed B, and ends just below the
line of the axis of the rod-spindle and infront
of the tool-head. The foot of this upright part

of the feeler rests on a collar, 8% fast to the

feed-shaft F, and the collar §* bears a cam, &,
arranged to lift the feeler at.a certain period
of the rotation of the feed-shaft. The hori-
zontal short arm s* of the feeler extends to-
ward the arm 7, and under the horizontal

part of the vertical tilter #°, thatis pivoted to

the inner end of the arm. The operation of

this automatic stop device is as follows, (see
Figs. 17, 18,19:) Just previous to the forward
motion of the die to ¢ut athread on the screw-
blank the feed-shaft I in its rotation lifts the
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feeler sby the cam s*until the arm s*is caught
under the tilter #*. The upper end of the
feeler strikes the point of the screw-blank,
and as the feeler cannot tilt any farther its
continued upward motion imparted by the

which falls and pulls its npper end out of the
way of the die, that is then moved forward to

path of the pin ¢/, which then operates on the
cam to stop the machine in the manner before

~described.

The counting mechanism T (see Figs. 1, 7,

18,14, 15, 16) is operated in connection with

20

25

the feeler mechanism, and in the former the
letter ¢ denotes a worm-gear, pivoted by the

of frame B. ¢ is a worm-shaft bearing a
worm, ), in mesh with gear ¢, and a ratchet-
gear, t*, that is rotated by a pawl, #, on the
pawl-lever #. The latter is pivoted at its

- outer end on the worm-shait #*, and its inner
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~of the way of the arm s, on the feeler, so that

60

end rests on the arm s* just in front of the
tilter »°, so that the lifting of the feeler s turns
the ratchet-gear ¢* by means of the pawl #.
(See Fig. 7.) A counter-disk, ¢, is seated in
a socket in the face of the gear-wheel {, and
pivoted on the same screw?, by means of
which the disk can be clamped to the gear-
wheel £, so as to turn with it. (See Fig. 16.)
A cam-lug, ¥, projects from the disk ¢', near
its rim, and the face of the disk is graduated
to ten thousand in spaces of one thousand each.
Of course this number is not material; but for
convenience it is used, and the ratchet-gear ¢*

has fifty teeth, so that it makes twenty rota-.

tions to each division of the coanting-disk.
The index-finger «' is borne on the end of a
bent lever,u, and in its normal position 18 in
the path of the lug t°. The bent lever 1s piv-
oted at its angle to the bed and swings in the
plane of the worm gear-wheel ¢, with one leg,
w*, projecting downward near the side of the
ratchet-gear t*, (see Figs. 1t013,) and connected
by a rod, 7°, to theupper end of the tilter 7° on
thearm #*. The leg’ of the bent lever % 1s of
spring-steel, and when the lug ¢ on the coun-
ter-disk lifts the finger 4/, and swings the leg
w? into the path of the pin #, that projects from
the side of the ratchet-gear t'; this pin springs
the leg 4’ outward, and pulls the tilter »° out

it fails to lift the arm 7. The result of thisis

that the machine is stopped by the pin ¢/,
| eams co-operating to translate the rotary mo-

moving this arm and the stop-rod. |
To set the automatic counter, the thumb-
screw is unscrewed, the pawl then raised,and

- the pin ©* on the ratchet-gear is set just past

the leg u* of the bent lever by turning the
ratchet-gear. The counter-diskis then rotated
until the index-finger points to the desired
number on the disk, and the thumb-screw is
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then clamped. The machine, after making

this number, will be stopped by thelug & in
the manner already described. The number 70
of stopping-pins in the side of the ratchet-

gear may evidently be increased so as tomore

cam & causes it to lift the arm 7* and the cam | readily determine the number and adjust the.

on its under side out of the way of the pin ¢. |

The cam then passes from under the feeler s, |

‘the machine, opposite the counting device,
and along the path of the sliding head D, a
cut the thread on the blank. If no screw- | taper-forming device,V,is attached to abrack-

blank projects from the end of the rod the up- | et on the bed B. To the slide that bears the

per end of the feeler tilts so far forward that | reducing-tool an arm, v, is attached, so as to 30

- its short arm cannot lift the arm 7* out of the } _
the face of the taper-block ¢°, that 1s remova-

‘bly attached to the top of a block, ¢°, that 1s
pivoted in a socket on the upper and inner
face of the bracket, so as to lift at the upper 85
‘end. The taper-block is undercut on a slope,
o, so that when the end ¢ leaves the taper-
face of the block it slips under the latter, liits

thumb-screw ¢ to a vertical part on the side | it onthe backward slide of the tool-head, and

counter. | L
Taper - forming attachment.—On the side of 75 -

bring its beveled outer end, v, in contact with

lets it fall again as the arm clears it. This 9o
block falls into the path of the arm on the
tool-slide, and as the end of the arm strikes

‘the face of the block in the upward feed of

the tool-head in cutting the body of the screw
the point of the tool moves in a line at an an- 95
ole with the axis of the screw-blank: deter-

mined by the angle of the face of the taper-

block with thissameaxis. o -
By using a variety of taper-blocks the screws

‘can be made to any desired taper by changing 100

the blocks. After the thread has been cut the
serew-blank is severed from the rod by the =
cutting-off tool, and this latter tool 1S oper-
ated by the longer cam @ on thearm d’. (See
Figs. 8,9.) - |
Instead of using a series of tools movable
radially in the sliding head, I may use the

‘alternate device of a single forming-tool moved

by a series of cams arranged in succession on
the face of a revolving disk, the method of 110
and means for moving, holding, and releasing

‘the single tool being substantially the sameas
‘already described. ~

‘Diagram views of such an alternate device
are shown in Figs. 26 and 27. 115
In place of the bushing to support the rod
in the tool-head while the screws are being

' made, I may use a back rest,w, Figs. 25 and 27,
and this is of especial advantage when work-

ing up stock of irregular cross-section.
I claim as my invention— |

1. In a metal-serew machine, in combina-
tion, a rotary feed-shaft bearing a disk having
projecting pins, and levers bearing each a cam
and movable in a plane paraliel to the axis of 125
the feed-shaft, the projecting pins and the

tion of the disk into the vibratory motion of
the lever, all substantially as described.

2. In a metal-secrew machine, in combina- 130
tion, a rotary feed-shaft bearing a disk hay-
ing projecting pins that are adjustable as to
circular position and degree of projection, and

' a feed-lever movable in a plane parallel to the
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axis of the shaft and beanno a cam in the |
path of one or more of the pms, all subqt'm

tially as described.

3. In a metal-screw ma(,hme in combmd
tion, a rotary feed-shaft bearing a disk hav-
ing pI‘OJeCtlnﬂ‘ and adjustable pins, and the
feed-lever movable in a plane parallel to the
axis of the feed-shaft and bearing a remov-
able cam, all substantially as described.

4. In a metal-screw machine, in combina-

tion, a rotary hollow rod- 3p1ndle bearing a |
1ng slotter devlee.bemng Q. holdel m’, and

an extractor-rod, p’, pivoted to the frame of 80
‘the machine and operated by a pin project-

chuck a sliding tool-head bearing a clamp, a
rotar-y feed-shaft having a disk with project-
ing pins, and levers bearing cams, whereby
the sliding tool-head is 1eclpr00ated all Sub

~ stansially as described.
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5. In combination, in a metal-screw ma-

chine, a rotary feed- shaft bearing a disk with

plo_]eetmg pins or lugs, the levers with cams
movable by said disk, thesliding tool- head,and
cog-wheel fixed to the feed- shaft and in mesh

with an idler pivoted to the bed-irame of the |
| sliding pulley f*, and clutch_device f , the
‘shifter-lever [,

machine, and the latter in mesh with a cog-
wheel borne on a stem fast in the tool-head
and bearing a cam-disk, whereby the tool-
slides are 0pelated, all substantlally as de-
scribed. |

6. In combination, in a serew-machine, a
ro‘rary rod-spindle, with means for holding the

rod or stock against longitudinal motion while

the screw i1s bemﬂ for med a sliding tool-head,
a rolary cam-arm L with cams, and tools 1ad1ally

movable in the tool-head and advanced and .

released by the said cams in Workmg, all sub-
stantially as deseribed.

7. In a screw - cutting machine, a sliding
tool-head, rotary cam-arm with cams, one or
more cuttlng tools, and a work-rest opposme

“each tool and movable by the said cams si-
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multaneously with and in opposite direction
to the tool, all substantially as described.
8. In combmatlon a sliding tool-head bear-

Ing a series of Sllding tools, a rotary cam-arm

bearing cams, whereby the tools are operated,
and a lackmu* latch, d', all substantlall y as de-
scribed.

9. In combination, 'Lshdmg tool-head bear-
1ing a cutting-tool, a rotary cam-arm bearing
cams Whereby th_e tool 18 operated, and a
locking-latch, d'°, with an adjustable pin, 4,
all substantmlly as described.

10. In combination, in a screw- cuttmg ma--

chme, the rotary rod- spmdle C, bearing chuck

a sliding die-holder and dle with means
for rotating the die after the thread has been
cut by the rotation of the rod ]Jeld in the
spindle, feed-lever ¢, return-lever ¢, and disk
E, borne on the:feed-shaft F, all subsbantlally
as described.

11. In asmew-machme in combmatlon a

sliding die-holder bearmﬂ' a clutch device, the
part fixed to the holder beari ing a tooth, ‘and
a pawl and tup device, all substantmlly as de-
seribed. |
12. Inascrew-machine, in combm&twn with
rod-spindle C, bearing chuck ¢’, the die-spin-
dle I, with its axis in the line of the rod-spin-

anism, all substantially “lS described.
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dle bearmg cluteh part ¢, pulley %, spring &,
pawl ¢, and trip device ¢°, with feedlnfr mech-

13. In combination, the cam-sleeve L, bear-
ing cam [, slotter-shaf M, bearing pins m’
m*, slotted bearing 5% the. Splmrr stop b°, the
slotter-arm m, with holder m', the spring m?
arranged on the slotter-shaft, and the slotter-
feedmg mechamsm, a]l Snbstantmlly as de-
scribed.

14. In combm&tlon the oscﬂ]atmo' and slid-

ing from the rotary disk E, '111 Stlbstmtlal]y

| as described.

15. In ascrew- mfwhlne in combination, the

“worm-shaft f, bearing the sliding pulley i

the shifter- lever N the sliding stop rod R,

bearing block #', and the stop-lever R’, all

Substantlally as described.
16. In combination, the worm-shaft f2 mth

the stop-rod R and the de-
Vice whereby the 10(1 1S shifted by the break-
ing of the belb ¢/, all substantially as de-
scubed |
17. Inasmew machlne in comblnatlou the

‘worm-shaft £/, bearing a sliding pulley ‘and

cluteh device, the shﬂter lever f7, the sliding
stop-rod R, the arm- 7%, bearing a cam, and
feed-shaft F bearing a pm Whereby the arm
1S moved, all Substanmally as described.

18. Ina serew- -machine, in combination, the
rotmy Tod-spindle C, bearmg the chuck de-
vice ¢’ the sliding tool-head arranged trans-
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versely of the axis of the rod-spindle and

bearing a series of cam-operated tools, a die
borne in a sliding holder fixed agmnst rota-
tion while the thread is being cut, the sliding

and oscillating slotting device, the rotary

saw, and the feed mechanism wher eby the de-
vices are operated, all substwnblally as de-
scribed. -

19. In A SCrew- -machine, in combination with
the stop-rod R, the feed- shaft F bearing col-
lar ¢, baving pin ¢, the arm »* bearing the
cam, the feeler mechanism S, the arm s* of
which projects toward and underneath a pro-
jection on the arm 7%, all substantlally as de-
scribed. | |

20. In combmatlon Wlth the feeler mechan-.

ism S, the pawl-lever ¢, bearing pawl?’, ratchet-
gear t* fast to worm-shaft t*, that bears the
worm #° in mesh with worm- gear f, bearing
counter-disk t, removably connected to the
gear f, and bearmﬂ' a lug, %%, all substantially
as descmbed |
-21. In combination with the feeler mechan-

Ism S, a counting mechanism, T, the bent le-
ver. eo, bearing an index- ﬁngel v, having the
lng ?, connected by a rod, ¥, to the tilter P,

borne on the arm 7* of the st0p mechamsm

and a projecting lug or pin, ¥, on the ratchet |
gear, all substantlally as descrlbed

22. In a counting device, in combination
with the feeler and stop mechfmlsm the worm-
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gear ¢, bearing the adjustable counter- dlsk i, | 25. Inasm*ewmﬁchine, in combination with
and means for securing the disk to the gear- | the sliding tool-head, a sliding cutting-tool
wheel, all substantially as described. and tool-rest arranged in line with each other 15

93. In ascrew-machine, in combination with | and operated in opposite directions by means
5 the sliding tool-head D, the taper devlee V, | of a rotary cam-block, all substantially as de-
all substantially as deseribed. scribed.

24. In a taper device, in combination with - | |
the sliding tool-head, hawnﬂ* a tool-holder LUCIEN P. SMITH.
with projecting arm v, the taper-block v*, and

10 the tilting-block +°, pivoted to the bracket Witnesses:
and having the undercut end ¢*, all %ubsta,n A. C. TANNER,
tially as described. _ - K. F. DIMOCK.
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