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- UNITED STATES

ParenT OFFICE.

EDWIN C. HENN, OF BLOOMFIELD, ASSIGNOR, BY MESNE ASSIGNMENTS, TO
HIMSELF, AND HORACE S. FULLER, NATHAN F. MILLER, WILLIAM J. GABB,
AND REINHOLD HAKEWESSELL, OF HARTFORD, CONNECTICUT.

SCREW-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 530,180, dated December 4, 1894.
Application filed April 19,1894, Serial No. 508,073, (Nomodel.)

To all whom it may concern:

Beit known that I, EDwix C. HENN, a citi-
zen-of the United States, residing at Bloom-
field, in the county of Hartford and State of

5 Connecticut, have invented certain new and
useful Improvements in Screw-Making Ma-
chines, of which the following is a specifica-
tion.

This invention relates to improvementsin

ro screw-making machines; and is intended as
an improvement upon the screw-making ma-
chine described in an application for United
States Letters Patent filed by Reinhold Hake-
wessell November 20,1893, Serial No. 491,317,
15 to which I have permission to refer.

The object of my present invention is to
produce a screw-making machine which will
be auntomatic in its operation, and of such
construction-and organization that a multi-

zo plicity of screw-rods may be operated upon
simultaneously by separate tools performing
distinet functions; also to provide means for
automatically bringing each secrew-rod of the
series (after it has been operated upon by one
25- tool) to the next adjacent tool, and success-
ively to the remaining tools of the series,
whereby a plurality of screw-rods may be un-
dergoing separate and distinet operations si-
multaneously, and by such successive opera-
30 tions a screw may be completed by each op-
eration or complete movement of the machine.

Another important object of my present
invention is to provide means in connection
with the screw-threading die and work-car-

35 rying spindle, whereby said die and spindle
will be alternately rotated; that is to say, the
work-carrying spindle will be held at rest
during the rotation of the threading-die, or
during the operation of cutting the thread,

40 and when the thread is completed the thread-
ing-die will be stopped ir its rotation, and the
work-carrying spindle will be rotated to un-
serew the threading-die therefrom. .

Another feature of my invention is to pro-

45 vide improved means for “chucking” and
holding the screw-rod, and for gripping said
screw-rod at predetermined intervals and
feeding the same forward, as will be lierein-
after more fully described; also, to provide

i

‘mechanismin connection therewith.

improved means for auntomatically shaping 50

the head of,and cutting off, the finished screw.

In the drawings accompanying and form-
ing a partof this specification, Figure 1, Sheet
1, is a side elevation of a screw-making ma-
chine embodying my improvements, said fig- 55
ure showing the parts of the machine in the
position they occupy during operation just
preparatory to screw-threading the turned or
reduced end of the serew-rod. TFig. 2, Sheet
2, is a plan view of the same. Fig. 3, Sheet Go
3,is an end elevation of the screw-making
machine, agseen from theright-handin Fig. 1.
Tig. 4, Sheet 3,is a vertical cross-section of a

portion of the screw-making machine, taken

in dotted line a—a, Fig. 1. Fig.5,Sheet 4,is 63
a vertical cross-section of the serew-machine,
taken in dotted line b—b, Fig. 1, showing the
partsattheleft-hand of saidline. Fig.6,Sheet
4,1s a vertical cross-section of a portion of the
screw-making machine, taken in dotted line jo
c¢—c, Fig. 1, showing the parts at the right-
hand of said line. Fig. 7, Sheet 4, is a verti-
cal longitudinal section of a portion of the
secrew-making machine, taken in dotted line
d—d, Fig. 6, it showing the parts at the right- 75
hand of said line. Fig. 8, Sheet 4, is a plan
view, on an enlarged secale, of a portion ot~
the serew-making maechine, as seen from the
upper side in Fig. 6, said figure showing the
cutting-off mechanism in its operative posi- 8o
tion with relation to the screw-rod. Fig. 9,
Sheet 2, is a rear elevation of the tool-car-
riage, showing a portion of the framework
and the driving-shaft in cross-section, a por-
tien of the back-plate of said carriage being 85
broken away to show the parts more clearly.
Fig. 10, Sheet 2, is a plan view, on an enlarged
scale, of the work-holding spindle and cluteh-
Fig. 11,
Sheet 2, is a longitudinal section of thesame, go
taken in dotted line e—e, Fig. 10. Fig. 12,
Sheet 3, is a side elevation, on an .enlarged
scale, of the wire or rod-gripping mechanism,

as seen from the left-hand in Fig. 3, a por-
tion thereof being broken away. Fig. 13, 93
Sheet 3, is a front elevation of said gripping-
mechanism, as seen from the right-hand in
Fig.12,said figureillustrating,in dotted lines,
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the position of said gripping-mechanism dur-
ing the disengagement of the rod or wire
therefrom.

Similar characters designate like parts in
all the figures.

Briefly stated, my improved screw-making
machine embodies the following material ele-
ments, which are constructed and organized
for co-operation to produce a screw, namely:
a non - rotfating reciprocatory tool - carrier
adapted for carrying a plurality of screw-
forming tools; mechanism for automatically
moving said tool-carrier toward and from,

and for limiting the movement thereof with

relation to, the work; mechanism for inde-
pendently rotating one or more of said tools
intermittently; an intermittently revoluble
work-spindle-carrying head, or turret, having
a series of remotely-disposed spindle-holding
sockets formed therein; a series of work-hold-
ing spindles, or chucks, revolubly supported
in said turret; mechanism for imparting an
intermittent rotary movement to said turret,
and for locking the same at given points in
the revolution thereof; means for rotating
the work-holding spindles and the screw-rods
held therein; means for automatically alter-
nately rotating the screw-threading die and
the work-carrying spindle which is in align-
ment therewith; means for automatically cut-
ing off the screw-threaded rod, and means for
automatically feeding the rod forward.

The framework of the machine, which is
designated in a general way by A, may be of
any form and construction suitable for car-
1ying the several details of the mechanism.
In the form thereof herein shown, it consists
of a bed, comprising the two side-rails, 2 and
4, and end-rails, 3 and 5, supported upon suit-
able legs; the usual oil-pan, 7, being herein
shown as located underneath the working
parts of the machine and as forming thebase
portion of said machine.

Formed in the side-rails, 2 and 4, of the ma-
chine, are the usual longitudinal slide-ways,
8 and 9, fitted to which, and held in place by
the usual straps, 10 and 11, is a longitudinally-
sliding tool-carriage, B, having the tool-car-
rying head, C, at or near the forward end
thereof, as shown in Fig. 1, Sheet 1, of the
drawings. In the form thereof herein shown,
this head C has a series of tool-earrying
sockets, 12, (herein shown as four in num-
ber,) arranged equi-distantly abouta common
center, and in whicharesupported a series of
screw-forming tools, one of which, 7. e., the
screw-threading tool, designated by ¢, is rev-
olubly supported in its respective socket, as
will be hereinafter more particularly de-
scribed.

The work-spindle-carrying head, or “tur-
ret,” D, which will in some instances be
herein referred to as the « spindle-carrier”
and “work-carrier,” isrevolubly supported in
a horizontal bearing in an upright, 17, formed
preferably integral with the bed or frame of
the machine near the forward end thereof.

.

This spindle - carrying head will preferably
have a peripheral flange at its rear end, as
shown at 18, to fit an annular groove at the
rear end of the bearing 17 to prevent longi-
tudinal displacement thereof, and has se-
cured to, or formed upon, its forward end,
concentric to the axis thereof, a spur, or
driving - wheel, 19. Formed longitudinally
through said turret D, is a series of sockets,
or bearings,in each of which sockets is jour-
naled a tubular shaft, or sleeve, 20, which, in
practice, will be ﬁanged at its inner end as
shown at 20/, Fig. 7, and bear against the
face of the turret D, to prevent lonoltudmal
movement thereof.

By the terms “inner ends” and “outer
ends,” as applied to certain of the parts of
the tool-carrier and of the spindle-carrier, are
meant those ends adjacent to the space be-
tween the tool-carrier and spindle-carrier,
and those ends most remote therefrom, re-
spectively.

The tubular shaft, orsleeve, 20, is conically
bored at its inner end, as shown at 21, and
has a split chuck-sleeve, or work-carrying
spindle, 22, fitted for sliding movement there-
in, which spindle has its inner end flared or
conieally flanged peripherally tocoincide with
the conieal bore 21 of the tubular shaft 20.
Through thisspindle 22 is extended the screw-
rod, 25, to be operated upon.

Loosely mounted upon the outer end of the
tubular shaft 20, between collars, 26/, as most
clearly shown in Figs. 10 and 11, is a pinion,
26, which pinion is constructed to form a
cluteh-member adapted for engagement with
another clutch-member, 26/, which, in the
form thereof herein shown, consists of a pe-
ripherally-grooved pulley, or wheel, splined
to the outer end of theshaft20. Thesecluteh-
members are each provided with inwardly-
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projecting clutch - pins, which are normally -

held in engagement one with the other by
meansof aspiralspring, 26’’’ bearing against
the outer face of the clutch-member 26"/,
Inthedrawings,thespindle-carrieris shown
as having four spindle-carrying sockets
formed therein, which sockets are equi-dis-
tantly disposed around a common center, and
each socket hasaspindle revolubly supported
therein. These spindles, clutches and driv-
ing-wheels therefor, are substantially dupli-
cates of one another, and are simultaneously
driven by a gear-wheel, 27, secured to the for-
ward end of the main driving-shaft, E, of the
machine, which shaft is journaled at its for-

| ward end in the work-carrying head, or tur-

ret, D, and at its rear end in a bearing, 28,
secured to or formed a part of the bed of the
machine. 7This shaft E extends through the
tool-carrying head, as shown in the drawings,
and is provided at its rear end with the usual
driving-pulley, 29.

In the construction of the spmdle -carrier
D, the same may be adapted for carrying an
indefinite number of work-spindles, and the
tool-carrier may be likewise constructed to
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eatry a number of tools coinciding with the

" numberof work-carrying spindles. Thenum-
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berof work-carrying spindles and screw-form-
ing tools provided will, of course,depend upon
the form of screw it is desired to make. In
the present instance, as shown in the draw-
ings, the spindle-carrier is provided with four
screw-rod-holding spindles, which are adapted
forindependentrotation through themedium
of the gearing shown, which consists of the
gear-wheel 26, one for each spindle, and a
center wheel, 27, upon the main shaft, E, of
the machine,and in mesh with the wheels 26,

Through mechanism, as hereinafter de-
scribed, the work-carrying spindles not only
have an intermittent rotary movement about
a eommon axis, but will also be constructed
and provided with mechanism whereby each
spindle will have a rotary movement about
its individual axis which will be interrupted
at predetermined points in its orbital move-
ment, or in its travel about the common axis
E. This intermittent orbital movement is
imparted to the series of work-carrying spin-
dles for the purpose of bringing the screw-
rods carried by said spindles successively into
axial alignment with, and in position for be-
ing successively operated upon by, the suc-
eessive tools of thetool-carrying head C. As
a means for securing this intermittent orbital
movement to the work-carrying spindles
abouta common axis, a segmental gear-wheel,
30, is provided, which, as shown in the draw-
ings, is carried upon a counter-shaft, 31, jour-
naled at one end in a bracket, or hanger, 32,
which may be secured to the framework in
any suitable manner, and is supported at its
opposite end in a bearing formed in the end-
wall of the frame-work, as will be clearly un-
derstood by reference to Figs. 1, 2 and 3 of
the drawings. This segmental gear-wheel is
constructed, and is in position, to mesh with
the spur-wheel 19 upon, and intermittently
to rotate, the work-carrying head D a dis-
tance equal to the distance between the work-
carrying spindles at each complete revolution
of the counter-shaft 31. In other words, the
toothed segment (whose teeth coincide with
the teeth of the spur-wheel 19) is of sufficient
length to rotate the spur-wheel 19 and the
connected carrier D a predetermined distance
at each complete revolution of the shaft 31,

olution, and to allow said head to remain
stationary the proper length of time for the
tools to complete their operation upon the
ends of the various serew-rods.

An ordinary locking-device will be pro-
vided, as hereinafter described, for engaging
and locking the turret, or spindle-carrier, in
its successive operative positions.

The extent of rotation of the turret at each
revolution of the shaft 31, and the length of
time intervening between movements there-
of, will depend, as hereinbefore stated, upon
the number of work-carrying spindles and
screw-forming tools employed.

Secured to the shaft 31, upon which the seg-
mental gear-wheel 30 is mounted, is a pinion,
33, which meshes with a like pinion, 34, upon
the forward end of the cam-shaft F. This
cam-shaftis journaled in bearings atitseither
end in the framework, as shown in the draw-
ings, and has near the rear end thereof a

-‘worm-wheel, 35, which meshes with, and is

driven by,a worm, 36, upon a transverse worm-
shaft, 37, journaled in bearings formed in the
side-rails of the frame of the machine. The
‘worm-shaft is provided with a bevel-gear, 38,
which meshes with, and is driven by, a simi-
lar bevel-gear, 38’, secured to a shaft, 38’7,
journaled in bearings formed in the rear wall
of the framework. This shaft 88"/ is driven
by means of a spur-wheel, 39, secured to the
main shaft Eand meshing with a similar gear,
39’, upon said shaft 38", the shaft E being
driven, as before stated, by the driving-pulley
29 at the rear end thereof. ,
Asameans foractuating and governing the

3

sliding tool-carriage B, a cam-wheel, 40, is’
provided, which is secured to the cam-shaft’

I, and has cam faces, 41. A stud, 42, secured
atits upper end in the tool-carriage B, is pro-
vided to secure an operative connection be-
tween said cam and tool-carriage, said stud
being preferably provided with a friection-
roller at its lower end which bears against the

‘cam-facés of the cam-wheel 40. This cam-

wheel may be of any construction adapted for
imparting the required forward and return

‘movements to the tool-carriage.

In the form herein shown, the tool-carrier
head is constructed in two pieces; <. e, the for-

‘ward or main portion 43 secured to or formed

a part of the tool-carriage, and the back-plate
44 secured to the tool-carrier head by means
of suitable screws; a series of bloeks, 45, be-
ing interposed between said plate and tool-
head to provide sufficient space between said
head and plate for the interposition of tool-
driving mechanism. Theseseparating blocks
45 are herein shown as three in number, they
being herein held in place by means of the
screws 44, as shown.

In the drawings, the tool-carrier head C is
shown as provided with four equi-distantly
disposed tool-receiving sockets, 12, as before
stated, and in three of these sockets are se-
cured tools, designated by #, s and £, respect-
ively, the one » being simply a gage against

~which the screw-rod abuts when it is fed for-

ward,and which acts to determine the length
ofthefinishedserew. Thenextsuccessivetool,
s, is a cutting-tool for reducing the diameter
of the end of the rod; and the nextsuccessive
tool, ¢, of the series is the screw-threading die
for cutting the thread and for finishing the
screw. Thetoolsrand s will usually,in prac-
tice, be non-rotative, but the screw-threading
die £ will be supported for rotary movement
in the tool-carrier head. .

The mechanism for moving the tool-car-
riage toward and from the work-carrier, and
the mechanism for intermittently rotating
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the work-carrier, will be so timed in their
movements with relation to each other that
immediately after the completion of a partial
rotation of the work-carrier to bring the spin-
dles thereof to an operative position in align-
ment with the tools, the tool-carriage will be
moved toward the work-carrier with its tools
in engagement with the several screw-rods
carried by said earrier, each tool performing
its own function; and immediately after the
tools have completed their operation, the tool-
carriage will at once be retracted, and, after
the tools have passed the end of the screw-
rods on the retractive movement of said car-
riage, the work-carrier will be again rotated
as in the first instance.

Oneof the chief objects of my presentinven-
tion isto provide improved meansforfacilitat-
ing the cutting of the thread upon the screw-
rod. To accomplish this end, I have pro-
vided automatic controlling-means whereby

" the serew-rod is held stationary during the
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rotation of the threading-die when cutting
the thread, and whereby, when the threading-
die has completed its operation of eutting
the thread, said threading-die is held against
rotation,and the work is immediately rotated
in adirection coinciding with the direction of
rotation of the threading-die, to unserew the
die from the screw-rod. This enables the
serew-rod to be quickly screw-threaded aud
withdrawn from the threading-die.

As a means for rotating the threading-die,
and for stopping the same after it has cut the
screw-thread, I have provided a tubular shaft,
46, which is supported in a socket in the tool-
carrying head, and extends through both
parts, 43 and 44, thereof. This shaft is pro-
vided at the inner end thereof with one mem-
ber of a pull-off, or pin-clutch device, adapted
for engaging a like clutch-member upon the
die-head 48, which die-head is secured to a
die-spindle, 49, revolubly supported in said
sleeve or shaft 46. ‘

Secured to the spindle-driving shaft 46 be-
tween the front and back plates 43 and 44 of
the tool-carrying head, is a pinion, 50, which
meshes with and is driven from a gear-wheel,
51, splined to the main shaft E of the ma-
chine, as most clearly shown in Figs. 1, 2 and
9. Said splined connection between the gear-
wheel 51 and shaft  permits said gear-wheel
to be revolved with the shaft and also per-
mits movement longitudinally of said shaft
during the reciprocations of the tool-carriage
B. The die-spindle 49 extends beyond the
outer end of the spindle-shaft 46, and is pro-
vided at this end with a clutch-member
adapted for engagement with a clutch-mem-
ber secured to the back-plate 44 of the tool-
carrying head.

As a means for retaining the two clutch-
members at the inner ends of the die-spindle

‘and shaft therefor normally in engagement,

a spring, 57, is interposed between the back-
plate 44 and clutch-member at the opposite
outer end of the die-spindle, this arrange-

530,180

mant normaily retaining the die-spindle in
operative engagement with its driving-shaft.

By reference to the drawings, it will be seen
that the die-spindle, through the medium of
the cluteh at the inner end thereof, iscontinu-
ously driven by the shaft 46 when the die is
not operating to cut the thread upon the
screw-rod, and also that the two clutches, one

at either end of said die-spindle, are adapted

for alternate operation; that is to say, when
the two clutch-members at the inner end of
the die-spindle are in engagement, the two
clutch-members at the opposite end thereof
are disengaged, and vice versa. In cutting
the thread upon the serew-rod, the work-car-
rying spindle, when opposite the threading-
die, will be held against rotation by mechan-
ism hereinafter described, after which the
revolving threading-die is moved forward
with the carriage into engagement with the

inner end of the rod and carried forward

until the thread is completed, or approxi-
mately so, when the movement of the tool:
carriage is reversed, which throws the two
clatch-members contiguous to the threading-
die out.of engagéement, and brings the two
clutech-members at the opposite end of the
die-spindle into engagement, which immedi-
ately stops the rotation of the die. At this
time theserew-rod-carrying spindle isstarted
to rotate in a direction coinciding with the
former rotation of the screw-threading die,
which serews the threading-die off from the
threaded rod, and, when the screw-threading
die has passed off the end of the rod, the
spring 57 immediately throws the two clutch-
members at the inner end of the die-spindle
into engagement, and the die then continues
its rotation, all of said operations being per-

‘formed automatically. After the threading-

die has passed off the screw-rod; the spindle-
carrying head is then unlocked and partially
rotated to present the sérew-threaded rod to
the shaping and cutting-off mechanism, des-
ignated in a general way by u, the construe-
tion and operation of which mechanism will
be hereinafter described.

Inthedrawings, I haveillustrated one form
of elutch mechanism foropening and closing
the work-holding or “chucking” spindles to
release and grasp the screw-rods, and also
means for automatically grasping and feed-
ing the screw-rods into proper position to be
operated upon by the serew-forming tools.
In the form thereof herein shown, this mech-
anism consists of a set of elbow-levers, 60,
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pivoted upon a collar, 61, fitted for sliding -

movement upon the outer end of the work-car-
rying spindle 22,and bearing at its inner face
against the outer end of the tubular shaftor
sleave 20 journaled in the turret D. These
levers have two inwardly-extending arms, 62,
so disposed with relation to the levers 60 as to
bethrown outward as said levers are pressed
inward. These arms 62 -bear at their inner
ends against the inner face of a flange, 62,
fixed to the outer end of the chuck, or work-
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carrying spindle, 22, and are adapted (as the
levers 60 are thrown outward) to move the
spindle outward, bringing the inclined or
conical face at the inner end thereof against

the conical inner end of the tubular shaft

which compresses the spindle and grasps'the
serew-rod therein, as will be fully understood
by reference to Figs. 10 and 11 of the draw-
ings.

As a means for spreading the levers 60 of
the chuck-actuating mechanism soas to grasp
and - release the rod, a conical hub, 63, is
loosely journaled upon the outer end of the
work-carrying spindle 22 slightly in advance
of said levers, which hub is moved endwise
upon said spindle at predetermined intervals
for releasing and re-engaging the spindle
from and with the serew-rod.

As a means for operating the chuck-mech-
anism, the hub 63 thereof has an annular
groove, 66, formed in its periphery to receive
the end of a shipper-lever, 64, shiftably sup-
ported, as shown at 64/, Fig. 4, upon arod se-
cured to the frame of the machine at one side
thereof. This shipper-lever islocated in po-
sition for engagement with the hub 63 of the
chucking - device when the work-carrying
spindle thereof comes in alignment with the
gage or stop 7 supported in the tool-carrying
bead C. This shipper-lever is actuated to
throw the hub 63 into and out from engage-
ment with the levers 60 of the chucking-de-
vice by a cam-face, or cam, 65’, secured to
the end of the counter-shaft 31, which cam
65’ i3 also provided with cam -faces, 65",
adapted for operating the rod-gripping de-
vice, as will be hereinafter more fully de-
scribed.

The rod-gripping mechanism, in the form
thereof herein shown, consists of two mem-
bers, 80 and 81, having rod-gripping jaws at
one end thereof, which members are made
longitudinally shiftable with relation to each
other to open and close said jaws. These
members are pivotally connected at one side
to-a bracket, or carrier, 82, shiftably sup-
ported upon the rod 64’, and are adapted to
swing into and out of the plane of movement
of the screw-rods, as will be understood by
reference to Fig. 13 of the drawings.

As a means for operating the gripping-
device to engage the jaws thereof with the
screw-rod after the same has been released
from its chucking-spindle, and for moving
said gripping device longitudinally of the
machine to feed the rod forward the requi-
site distance, and for releasing said gripping-
jaws after the rod is positioned, the member
80 is provided at its lower end with a friction-
roller, 83, adapted to override the laterally-
deflected cam-face, 84, upon the cam-wheel
65’, and the bracket 82 is provided with a
depending arm, 85, located in position for en-
gagement with the cam-face 65’/ of said ecam
65’. In operation, when the screw-rod is in

‘position for engagement by the two members

80 and 81 of the gripping-device, the cam-

face 84 of the cam 65’ first throws the jaws of
the two members into impinging-engagement
with the rod, after which the cam-face 65’”
of said cam shifts the gripping-device longi-
tudinally of the machine, feeding the screw-
rod forward until its inner end abuts against
the inner end of the stop or gage 7, after
which the movements of the parts just de-
seribed are antomatically reversed by said
cam-faces, which releases the rod and brings
the gripping-device back to its normal posi-
tion ready for engagementwith the next suc-
ceeding rod. After the gripping-device is
released from the screw-rod, the rotation of
the work-carrier will earry the screw-rod from
the position shown in full lines in Fig. 13, in
the arc designated by the dotted line 87,
which tilts the two members of the gripping-
device to the position shown by dotted lines
in said figure, thus allowing the rod to pass
out from between the jaws thereof, after
which said members will retarn by gravita-
tion to their normal operative position.

The work-carrying spindles areall continu-
ously rotated until they come into alignment
with the threading-die, the clutch-members 26
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and 26"/, (one of which is splined to the tubular .

shaft 20,and theother of which isin the nature
of a pinion in constant mesh with the spur-
wheel 27 and is loose upon said shaft,) being
normally held in engagement, as hereinbe-
forestated, by the spiral springs 26”””. When
the sueccessive work-carrying spindles have
arrived in alignment with the threading-die,
the clutch-members in connection with that
particular spindle are antomatically thrown
outof engagement bymeansof ashipper-lever,
88, which at this particular time engages the
member 26”/. This shipper-lever is pivotally
supported at 89, upon a bracket, 90, secured
to a rod, 64/, secured to the frame of the ma-
chine, the lower end of said shipper-lever be-

ing provided with a roller, 91, adapted to be.

engaged and operated by the cam-face 91’
upon the cam 65, said cam-face being so con-
structed, and located upon the cam 65’, as to
throw the two clutch-members of the spindle
whose rod is being serew-threaded, out of en-
gagement, to thereby stop the rotation of the
rod carried by said spindle, while the same
is being serew-threaded, and to hold the said
rod in such condition till the thread has been
completed, after which the shipper-lever. is
retracted, which throws the two clutch-mem-
bers again into engagement, thus allowing
the rod to rotate to secrew-off the threading-
die.

The means for holding the work-carrying
spindles against rotation while the rod is be-
ing threaded is shown herein as a cluteh-de-
viee, one member 26* of which is shown as a
pin extending laterally from the face of the
grooved collar 26’/, while the other member
is shown as a pin, 118’, disposed transversely
to the pin 26* and formed as the short arm
of an L-shaped projection 118 extending lat-
erally from the upright 17 of the machine.
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It will be evident that, when the shipper-
lever 88 disengages the two clutch-members
26 and 26/, the pin 26* will be shifted later-
ally into the path of the pin 118/, and will be
engaged thereagainst when the spindle and
rod are brought into position for threading
said rod; also that when the shipper-lever is
retracted, and the two clutch-members again
become engaged, the path of movement of
said pin 26* will be shifted out of the way of
the pin 118, and will not be engaged thereby
until a complete rotation of the turret is ef-

" fected.
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The turret, or work-carrying head, D, has
formed in its periphery a series of lock-
notches, 95, adapted to be engaged by a lock-
bolt, 96, to lock said head in its successive
positions with its serew-rods in position to
be operated upon by the several tools of the
tool-carrying head C. 'This locking-mechan-
ism, in the form thereof herein shown, con-
sists of the bolt 96 carried in a sleeve, orbar-
rel, 97, secured to the under side of the bear-
ing 17, as shown most clearly in Fig. 7. This
sliding bolt has a reduced extension or shank,
98, which extends through the sleeve 97, and
has a flange at its lower end adapted to be
engaged by the arm 99 of a bell-crank lever,
V, pivoted to the framework of the machine.
The opposite arm, 100, of said lever will pref-
erably be provided with a friction-roller at
its extreme end which engages the cam-face
of a lock-bolt-engaging cam, 101, secured to
the cam-shaft . A spring, 102,is interposed
between the head of the bolt 96 and bottom-
wall of the sleeve 97, and acts to retain the
friction-rollerof the bell-crank in engagement
with the cam 91.

In the drawings I have shown one form of
shaping and cutting-off mechanism adapted
for automatically shaping the head of, and
forcutting off, the threaded serew-rod. Inthe
form thereof herein shown, the combined
head-shaping and cutting-off meéchanism com-
prises a head, 110, supported by the frame-
work of the machine and having horizontal
and, approximately, vertical slide-ways, 112
and 112/, respectively; two independent cut-
ter-carriers, 113 and 113’, adjustably carried
in said slide-ways 112 and 112’ respectively;
two independent cutters, 114 and 114’, carried
by the earriers 113 and 113’, respectively; an
actuating-lever, 115, fulerumed in the head
and connected with the carrier 113; an actu-
ating-arm, 115’, connected with the carrier
113’, and a cam, 116, for actuating said levers
to bring the two cutters alternately to the
work at different angles, as will be readily
understood by reference to Figs. 6, 7 and 8
of the-drawings. At the lower ends of the
carrier - actuators are friction-rollers, 117,
which bear upon the cam-faces of the cam
116, as shown in said figures, the cam being
so constructed and the actuators being so ar-
ranged as to first elevate the shaping-cutter
114’ to shape the head and subsequently
carry the cutter 114 forward to cut off the
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serew; springs being preferably employed for
retracting the cutters.

Having thus described my invention, I
claim—

1. In a serew-making machine, the combi-
nation with a work-spindle carrier and a tool-
carrier and mechanism for moving one of
them toward the other, of a work-carrying
spindle revolubly carried in said spindle-car-
rier, a threading-die having a spindle revolu-
bly carried in the tool-carrier,and automatic
controlling-means organized and adapted for
reciprocally and alternately rotating and
stopping the work-carrying spindle and the
threading-die respectively without altering
the direction of rotation thereof, whereby
after the cutting of the thread the work is
released from the die without affecting the
direction of movement of said rotatable parts,
snbstantially as deseribed.
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2. In a serew-making machine, the combi- -

nation with an intermittently-revoluble work-
spindle earrier and with a non-revoluble slid-
ing tool-carrier, of a work-carrying spindle
revolubly carried in said spindle-carrier, a
threading-die having a spindle revolubly car-
ried in the tool-carrier, and automatic con-
trolling-means organized and adapted for re-
ciprocally and alternately rotating and stop-
ping the work-carrying spindle and the
threading-die respectively without altering
the direction of rotation thereof, whereby
after the cutting of the thread the work isre-
leased from the die without affecting the di-
rection of movement of said rotatable parts,
substantially as described.

3. In a serew-making machine, the combi-
nation with awork-spindle carrier and a tool-
carrier and mechanism for moving one of
them toward the other, of a work-carrying
spindle revolubly carried in said spindle-car-
rier, a threading-die having a spindle revolu-
bly carried in the tool-carrier,and automatic
controlling-means organized and adapted for
stopping the rotation of the work-carrying
spindle and simultaneously rotating the
threading - die to cut the thread upon the
screw-rod and for reciproeally rotating the
work -carrying spindle and simultaneously
stopping the rotation of the screw-threading
die to release said die from the work and
all without altering the direction of rotation
of said rotatable parts, substantially as de-
seribed.

4. In a screw-making machine, the combi-
nation with anintermittently-revoluble work-
spindle earrier and with a non-revoluble slid-
ingtool-carrier,of awork-carryingspindlerev-
olubly carried in said spindle-carrier,a thread-
ing-die having a spindle revolubly carried in
the tool-carrier, and automatic controlling-
means organized and adapted for stopping
the rotation of the work-carrying spindle and
simultaneously rotating the threading-die to
cut the thread upon the serew-rod and for re-
ciprocally rotating the work-carrying spindle
and simultaneously stopping the rotation of
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the screw-threading die to release said die
from the work and all without altering the
direction of rotation of said rotatable parts,
substantially as described.

5. In a screw-making machine, the combi-
nation with a work-spindle carrier and a tool-
carrier. and mechanism for moving one of
them -toward the other, of a work-carrying
spindle revolubly carried in said spindle-car-
rier, a threading-die having a spindle sup-
ported for longitudinal and revoluble move-
ment in’ the tool-carrier, driving-mechanism
for rotating said threading-die, clutch-mem-
bers in position and adapted for operatively
connecting the threading-die spindle with the
driving-mechanism, means for stopping the
rotation of the threading-die when the cluteh-
mechanism isdisengaged, driving-mechanism
for the work-carrying spindle, a clutch con-
necting sald work-spindle and its driving-
mechanism,and meansorganized and adapted
for automatically and alternately operating
the work-spindle elutch and the die-spindle
clutch, whereby the rotatable spindles may
be reciprocally actuated and stopped and
without affecting the direction of movement
thereof,substantially as described. -

6. In a screw-making machine, the combi-
nation with a revoluble work-spindle carrier,
of means forimparting an intermittent rotary
movement to said carrier, a non-revoluble
sliding tool-carrier, means for moving said
tool-carrier toward and from the work-spin-
dle carrier, a threading-die spindle supported
forlongitudinal and rotary movements in and
with a tubular shaft carried in the tool-car-
rier, means for rotating said shaft, a cluteh in
connection with said shaft and threading-die
spindle, a work-carrying spindle revolubly
carried by a tubular shaft carried by the spin-
dle-carrier, means for rotating said spindle-
shaft, a clutch connecting said work-spindle
and shaft, and means for automatieally, in-
termittently and reciprocally operating the
clutch of the work-spindle and the clutch of
the threading-die spindle to reciprocally stop
and rotate said spindles alternately, as and
for the purpose set forth.

7. In a serew-making machine, the combi-
nation with a revoluble work-carrying head,
of a plurality of work-carrying spindles revo-
lubly supported on said head, means for im-
parting an intermittent rotatory movement
to said head, means for locking said head in
its successive positions, automatic control-
ling-means for rotating said spindles and for
intermittently stopping the rotation thereof
at given points in their travel about a com-
mon axis, a sliding tool-head carrying a revo-
luble threading-die, and antomatic control-
ling-meansfor rotating said die and for inter-
mittently stopping the rotation thereof recip-
rocally with the rotation and intermittent
stopping of said work-carrying spindles and
without affecting the direction of movement
of said spindles and die, substantially as de-
scribed and for the purpose set forth.

8. In a screw-making machine, the combi-
nation with a revoluble work-carrying head
and with means for intermittently rotating
said head and for locking the same in its suc-
cessive positions, of a chuek-spindle conically
flanged peripherally at one end thereof and

-fitted for longitudinal movement in a tubular

shaft conically tapered internally at one end
to engage the conical flange of the spindle,
driving mechanism in connection with said
shaft, mechanism for moving the spindle lon-
gitudinally of the shaft to engage or release
the serew-rod, a clutch in connection with the
shaft and adapted for engaging the driving-
mechanism tocaunse the spindle to rotate,and
means for automatically shifting the clutch
at equal intervals to intermittently stop the
rotation of the spindle during the period of
threading of the screw-rod, substantially as
described. '

9. In a screw-making machine, the combi-
nation with anintermittently-revoluble work-.
spindle carrier, of a non-revoluble sliding
tool-carrier, means forintermittently rotating
the spindle-carrier, means for locking said
spindle-carrier in its suceessive positions, a
plurality of work-carrying spindles revolubly
carried by said spindle-carrier, means for ro-
tating said spindles about their independent
axes and means for stopping the rotation of
each successive spindle at each revolution of
the carrier, a threading-die revolubly carried
by the tool-carrier, means for rotating said
die, and means for stopping the rotation of
said die intermittently at predetermined pe-
riods, the beginning of rotation and stopping
of the die being substantially coincident, re-
spectively, with the stopping and beginning
of rotation of the sucecessive adjacent work-
carrying spindles, substantially as described.

10. In a screw-making machine, the combi-
nation with an intermittently-revoluble work-
spindle carrier and with means for intermit-
tently rotating said carrier and for locking
the same in its successive positions, of a plu-
rality of chucksorspindles supported for lon-
gitudinal movement in tabular shafts jour-
naled in sockets formed in the carrier, a gear-
wheel loosely mounted upon each shaft and
meshing withadriving-wheelcarried upon the
main shaft of the machine, acluteh connected
with each shaft and adapted for automati-
cally connecting said shaft with and diseon-
necting it from its gear-wheel at determined
intervals, mechanism connected with each
chuck and adapted for opening and closing
said chueks, a lever in position and adapted
for- operating the chuck mechanism, and
means for operating said lever to sucecessively
engage and actuate the successive chucks,
substantially as deseribed.

11. In ascrew-making machine, the combi-
nation with an intermittently-revoluble work-
spindle carrier, a plurality of work-spindles
revolubly carried in said carrier and adapted

for carrying screw-rods, and with mechanism

for intermittently rotating said carrier and
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for rotating the spindles, of screw-rod grip-
ping-and-feeding mechanism located in po-
sition and adapted for engaging the screw-
rods successively at a. given point in their
travel arounda common center, and compris-
ingtwo gripping-members movably connected
together and pivotally connected with the
frame of the machine, and a eam for actuat-
ing said members to grip the rod and to move
said members laterally to feed said rod, sub-
stantially as deseribed.

12. In a screw-making machine, the combi-
nationwiththeintermittently-revoluble work-
spindle carrier and with a plarality of work-
spindles vevolubly carried in said carrier,
each of which spindlescarries a serew-rod, of
a swinging grip-device having shiftable grip-
ping-jaws located in the plane of travel of the
screw-rods about a eommon axis, and means
for shifting said jaws to grip the serew-rod,
moving said rod longitudinally, releasing said
jaws, and shifting them laterally, substan-
tially as described and for the purpose set
forth. :

13. In a secrew-making machine, the combi-
nation with an intermittently-revoluble work-
spindie carrier carrying a plurality of work-
spindles each of which carries a serew-rod,
and with means for intermittently rotating
said: carrier and locking the same in its suec-
cessive positions; of shaping and ecutting-off
mechanism connected to the frame of the ma-
chine contiguous to the work-spindle carrier
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and comprising’ a- head having two sets of
slide-ways, two independent cutter-carriers
shiftably supported in said slide-ways and
carrying cutters, and means substantially as
deseribed for independently shifting the two
eutters alternately toward and from a com-
mon center, whereby the shapingand cutting-
off actions are effected practically simultane-
ously while the screw-rod is maintained ina
fixed position, as set forth.

14. Ta a serew-making machine, the eombi-
nationwiththeintermittently-revoluble work-
spindle carrier carrying a plurality of work-
spindles each of which earries a serew-rod,
and with means for intermittently rotating
said carrier and locking the same in its sue-
cessive positions, of shaping and cutting-off
mechanism ecomprising a head secured to the
framework and ‘having two differently-dis-
posed slide-ways, two independent cutter-car-
riers mounted for movement in said slide-
ways, cutters carried thereby, levers con-
nected with said cutters and adapted for in-
dependently moving the cutters alternately
toward and from a common center, retract-
ing-springs for said cutters, and a cam hav-
ing eam-faces adapted to engage and operate
the cutter actuating levers, substantially as
described and for the purpose set forth.

EDWIN C. HENN.

Witnesses:

FrED. J. DoLR,
FREDERICK A.BOLAND,
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