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SCREW-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 530,179, dated December 4, 1894.
Application fled November 18, 1893, Serial No. 491,317, (No model.)

To all whom it may concern:

Be it known that I, REINHOLD HAKEWES-
SELL, a citizen of the United States, residing
at Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Serew-Mak-
ing Machines, of which the following is aspeci-
fication.

This invention relates to improvements in
serew-making machines, the object of the in-
vention being to produce a secrew-making ma-
chine which will be automaticin its operation
and of such construction and organization
that a series of screw-rods may be operated
upon simultuneously, but independently, by
tools performing separate and distinct func-

tions; also to provide means for amtomati-

cally feeding or presenting each screw-rod of
the series (after it has been operated upon by
one tool) to the next adjacent tool and, sue-
cessively, to the remaining tools of the series,
whereby a plurality of serew-rods may be un-
der-going separate and distinct operations si-
multaneously, and by such successive opera-
tions one screw be completed by each opera-
tion or complete movement of the machine.

Anotherimportant object of my present in-
vention is to so construct the screw-threading
die-mechanism that the secrew-threading die
may be screwed upon, and withdrawn from,
the serew-rod, in the operation of cutting the
thread without reversing or interrupting the
movements of the driving-mechanism, or of
the rod-carrying spindles, and thereby avoid
the loss of time common to machines of or-
dinary construction wherein it is customary
to cut the thread upon the screw-rod by a

movement in one direction, and withdraw the

serew-rod by unserewing the same in the op-
posite direction, necessitating areversalof the
driving mechanism and requiring the same
length of time to withdraw the cutting-die as
to cut the thread. : »

With these objects in view, the invention
consists in the organization of mechanism,
and in the special construction of theseveral

parts of the screw-making machine, as here-

inafter more fully described and set forth in
the claims.

In the drawings accompanying and form-
ing a part of this specification, Figure 1 shows
in side elevation, a serew-making machine

embodying my present invention, said figure

showing the parts in their normal or inactive
position.  Fig. 2 is a view similar to Fig. 1,
showing the parts in the position they occupy
when the screw-rods are being acted upon.
Fig. 3 is a plan view of the machine, the sev-
eral parts thereof being in the relative posi-
tions shown in Fig. 1. Figs. 4,5 and 6 are

vertical cross-sectional views of the machine .

50

55

6o

taken in dotted lines a—a, b—b and c¢—c¢, re- -

spectively, Fig. 1, as seen from the left-hand
in said figure, the legs of the machine being
omitted. Fig.7isanend elevation of the ma-
chine as seen from the left-hand in Fig. 1.
Fig. 8 is an end elevation of the machine, as
seen from the right-hand in Fig. 1. Figs. 9
and 10 are vertieal longitudinal sections of a
portion of the machine taken in dotted lines
d—d and e—e, respectively, Fig. 3.

Similar characters designate like parts in
all the figures. :

In the organization of thisimproved serew-
making machine there are seven principal
elements, namely—first, a sliding tool-carrier
adapted for carrying a plurality of tools, one
or more of which are revoluble therein; sec-
ond, means for automatically feeding said
tool - carriage and limiting the movement
thereof with relation to the work, and for in-
dependently rotating one or more of said tools;
third, an intermittently revoluble work-spin-
dle-carrying head or turret having a series of
longitudinally disposed spindle-holding sock-
ets formed therein; fourth, a series of work-
holding spindles or chucks revolubly sup-
ported in said turret; fifth, mechanism for im-
parting an intermittent rotary movement to
said turret; sixth, means for independently
rotating the work-holding spindles and the
serew -rods held therein, and, seventh, for
feeding mechanism for automatieally feeding
forward the screw-rods which are to be oper-

- ated upon successively by the various tools of

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

Formed in the side rails 2 and 4 of the ma-
chine, are longitudinal slide-ways, 8 and 9,
fitted to which,and held in place by the usual
straps, 10 and 11, is the longitudinally sliding
tool-carriage B, having a tool-carrying head,
G, at or near its forward end, as shown in Fig.
1. This head has formed therein a series of
tool-carrying sockets, 12, arranged equi-dis-
tantly about a common center, and in which
are supported (either fixedly or revolubly as
will be hereinafter described) a series of screw-
forming tools herein shown as four in num-
ber, and designated by 13, 14, 15, and 16, re-
spectively.

The work-spindle-carrying head or “tur-
ret ” D is revolubly supported in an upright
bearing, 17, formed preferably integral with
the bed of the machine near its forward end.
This chuck-carrying head is fianged at its
rear end as shown at 18 to fit an annular
groove at the rear end of the bearing and pre-
vent longitudinal displacement, and has se-
cured to or formed upon its forward end con-
centric to the axis thereof, a spur, or driving-
wheel, 19. TFormed longitudinally through
said turret D, are a series of sockets or bear-
ings, in each of whieh sockets is journaled a
tubularshaft, 20, which projects somewhat be-
yond the forward end thereof. This shaft is
conically bored at its rear end, as shown at
21, and has loosely journaled therein a split
chuck-sleeve or work-carrying spindle, 22,
having its rearward end flared or conically
flanged as shown at 24, to coinecide with the
conical bore 21 of the said tubular shaft 20.
Through these spindles 22, are extended the
serew-rods, 25, to be operated upon.

Keyed to each of the tubular shafts 20, as
most clearly shown in Figs. 1, 2, and 8, is a
pinion, 26, the axes of which pinions are equi-
distantly disposed with relation to a com-
mon center and are driven simultaneously
by means of a gear-wheel, 27, secured to the
forward end of the main driving shaft, E, of
the machine; which shaft is journaled at its
forward end in the work-carrying head or tur-
ret D,and at its rear end in a bearing, 28, se-
cured to, or forming a part of the frame of the
machine. Saidshaftextends through the tool-
carrying head as shown in the drawings, and
is provided atits rearend with the nsnal driv-
ing pulley, 29.

In the construction of the spindle-carrying
head D, the same may be adapted for carry-
ing an indefinite number of work-spindles,

y and the tool-carrying head may be likewise

constructed to carry an equal number of tools
to operate upon the screw-rods carried by the

said spindles. The number of work-earrying
spindles and tools provided, will, of course,
depend upon the form of screw it is desired
to make. In the present instance, as shown
in the drawings, the work-carrying head is
provided with four serew-rod-holding spin-
dles, which are adapted for independent ro-
tation through the medium of the usual gear-
ing shown, consisting of wheels 26, one for
each spindle-chuck and a central wheel 27
upon the main shaft of the machine.
Through mechanism as hereinafter de-
scribed, the work-carrying spindles have not
only a rotary movement about their individ-

ual axes, but also have an intermittent ro-.

tary movement about a common axis. This
intermittent orbital motion isimparted to the
series of work-carrying spindles for the pur-
pose of bringing the secrew-rods carried by
said spindles successively into axial align-
ment with,and in position for being operated
upon by, the tools upon the tool-carrying head
C. As a means for securing this intermit-
tent orbital rotary motion to the work-carry-
ing spindles about a common axis, a segmen-
tal gear-wheel, 30,is provided,which, asshown
in the drawings, is carried upon the center
shaft, 31, journaled in a bracketed bearing,
32, formed upon or secured to the lower por-
tion of the frame of the machine. This seg-
mental gear-wheel meshes with a spur-wheel
19 upon and intermittently rotates the work-
carrying head D. The toothed segment or
portion of said segmental wheel is of saffi-
cient length to rotate the spur-wheel 19 and
the connected head D approximately one-
fourth of one revolution, and to allow said
head to remain stationary the properlength of
time for the tools to complete their operation
upon theends of theserew-rods. Anordinary
locking-device will be provided, as herein-
after described, for engaging and locking the
turret or work-carrying head in its successive
operative positions. The extent of rotation
of the turret head D and the length of time
intervening between movements thereof will
depend, as hereinbefore stated, upon the num-
ber of work-carrying spindles and tools em-
ployed.

Secured to the shaft 31, upon which the seg-
mental gear-wheel is mounted, isa pinion, 33,
which meshes with a gear-wheel, 34, upon the
forward end of a cam-shaft, F. This cam-
shaft is journaled in bearings at its either
end in the frameworlk, as shown in the draw-
ings; and has at its rear end a worm-wheel,
35, which meshes with, and is driven by, a
worm 36, upon a transverse worm-shaft, 87,
journaled in bearings, 38, upon the rear end
of theframeof the machine; saidshaft 37 be-
ing provided with a suitable driving-pulley,
39, at one end thereof, whereby the cam-shaft
may be actuated.

As a means for actuating and governing
the movement of the sliding tool-carriage, a
cam-wheel, 40; is provided which is secured
to the cam-shaft F and has a cam-groove, 41,
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-formed in its periphery as shown. A stnd,

42,-secured at its upper end in the tool-car-
riage B, is provided to secure an operative
connection between said cam and tool-car-
riage, which stud will preferably be provided
with a friction roller at its lower end to en-
ter the cam-groove 41 of the cam-wheel 40.

- This cam-wheel may be of any desired con-

struction to give the required forward and
return movements to the tool-carriage.

As shown in the drawings, the tool-head, in
my present machine, will preferably be con-
structed in two pieces, 2. e.~—the forward or
main portion, 43, secured to or formed a part
integral with the tool-carriage, and the back-
plate, 44, secured to the tool-head by means of
suitable serews, a series of blocks, 45, being
interposed between said plate and tool-head
to leave sufficient space between said head
and back plate for the interposition of tool-
driving mechanism. These spacing-blocks
45 are herein shown as three in number, they
being held in place by means of the serews 44’
as shown. o

To accomplish one of the chief objects of

- my present invention, which is to provide for
" the release of the screw-cutting die from the
- end of the secrew-rod after the thread has

30

35

been cut and without reversing the operation
of the driving-mechanism or other parts, I
have provided means for rotating the screw-
cutting die, (or dies, if more than one be em-
ployed) as well as means for rotating the
serew-rod being operated upon by said die.
For this purpose 1 have provided a sleeve or
tubular shaft, 46, which is supported in the
socket in the tool-carrying head and extends

- through both parts 43 and 44, respectively.

4c

45

50
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This shaft is provided at its forward end with

one member of a * pull-off ” or pin clutch-de--

vice to engage the other member of a like
cluteh-device upon the die-carrying head, 48;
which die-carrying head is secured to a die-
spindle, 49, revolubly supported in the said
sleeve or shaft 46. Secured to the spindle-
driving shaft 46, between the front and back
plates 43 and 44 of the tool-carrying head, is
a pinion, 50, which meshes with and is driven
from the gear wheel 51, splined to the main
shaft E of the machine, as most clearly shown
in Figs.2 and 9. Said splined connection be-
tween the gear-wheel 51 and shaft E permits
said gear-wheel to be revolved with the shaft
and also permits a.movement longitudinally
of said shaft during the reciprocation of the
tool-carriage B. Secured to, or formed upon,
the rear face of the back-plate 44, of the tool-
head, concentric to the tool-carrying spindle,
is a bevel-face annular projection, 52, which
constitutes one member of a friction-clutch.

- or brake, the other member of which consists
- of a collar, 53, conically bored at its forward

65

end to correspond. with and fit the brake-
member 52, This brake-member 53 is se-
cured to the spindle 49 preferably by means
of -a pin 54, extended through an elongated
slot, 55, formed longitudinally in said spin-

dle nearits rear end, and is adapted for lon-
gitudinal movement upon said spindle, the
- pin 54 and slot limiting the movement there-
of. Secrewed upon the rear end of the spin-
dle is a nut, 56, and interposed between said
nut-and brake-member 53 is a spiral spring,
57, the function of which spring is to throw
the brake-member 53 forward upon thespin-
dle in position to engage the brake-member
52 daring the backward movement of the
tool-carriage, thus “ breaking” the die-spin-
dle against rotation, which, in consequence
of the continued rotation of the screw-rod
it*is acting upon, will cause said die to be
unscrewed therefrom, as will be hereinafter
more clearly described. Instead of this frie-
tion-brake or -clutch, a toothed clutch may if
preferred be employed. This organization
and construction of the die-actuating mech-
anism accomplishes a result of material im-
portance in machines of this class, in that it
permits the unserewing of the screw-cutting
die from the shank of the screw without re-
versing the driving mechanism, it simply be-
ing necessary to rotate the screw-rods at one
speed and the die at a greater speed in the
same direction.

With my machine, in-practice, the screw-
rod to be operated upon by the serew-cutting
die will be rotated by means of the gearing
before described in the direction of the ar-
row shown in Fig. 5, and the die-carrying
spindle 49 which is to operate upon theend of
said rod, is rotated by meauns of its gearing in
the same direction as shown by the arrow in
Fig. 5, but at considerably greater speed than
the serew-rod. The difference between these
two speeds constitutes the effective cutting:
speed of the die, which may by this means
be made very slow, as required for making
steel serews. , , .

In the operation of the machine, the screw-
cutting die will be so set with relation to the
work and with relation of the movement of
the tool-carriage, that in cutting the thread
the die-carrying head 48 will be released or
“drawn off ” from the tubular shaft by the
retractive movement of the carriage B at the
completion of the eutting of the serew, which
will bring the two clutch-members 52 and 53
at the rear end of the spindle into frictional
engagement, (or locking engagement, as the
case may be) thus stopping the rotation of
the die, which, in consequence of the rectract-
ing stress of the spring 57, will be unserewed
from the rod and will resume its operative
engagement with the shaft 46, whereby it is
rotated, the parts at this time assuming the
position shown in Fig. 9.

It is not desired to limit this invention to
the exact -construction and organization of
tool-mechanism or rod-carrying mechanism
shown in the drawings, as for instanece, it
might sometimes be desirable to hold the rods
fixedly with relation to the tools operating
thereon, as when making rivets and similar

L articles, in which case it might be desirable
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to rotate all of the series of tools instead of
one as hereinbefore described.

In the drawings I have illustrated one form
of clutch-mechanism for operating the work-
holding chucking-spindles to grasp the rods,
and means for automatically feeding the
wires into position to be operated upon by the
several tools. Briefly stated, this mechanism
consists of a set of elbow-levers, 60, 60, piv-
oted upon a collar, 61, secured to the forward
end of the tubular shaft 20 journaled in the
turret head D. These levers have two in-
wardly extending arms, 62, 62, so disposed
with relation tothe levers 60 as to be thrown
forward as said levers are pressed outward.
These arms 62, 62, bear at their inner ends
against the rear face of a flange upon the rear
end of the chuck-sleeve or work-spindle 22
and are adapted, (as the levers 60 are thrown
outward) to move thespindle forward, bring-
ing its inclined or conical-faced rearward end
against the conically bored rearward end of

the tubular shaft which compresses the spin--

dleand grasps the serew-rod therein, as will be
clearly apparent by referenceto Figs. 9and 10
of thedrawings. Asameans forspreadingthe
levers 60 of the clutch to actuate the spindle
and grasp the rod, a frustro-conical hub, 63,
is loosely journaled upon the forward end of
the work-spindle 22 slightly in advance of
said levers, which hub is moved endwise upon
said spindle at the proper time for releasing

from and engaging with the spindle and the’

serew-rod, by means of the shipper-lever, 64,
which is actuated by a cam, 65, secured tothe
counter-shaft 31 as will be hereinafter more
fully explained. Thehub 63 has an annular

«groove, 66, of sufficient length to reeeive and-

permit free longitudinal movement of one
arm of the bifurcated or forked end, 67, of
the shipper-lever 64, for the purpose herein-
after set forth. Secured to the extreme rear
end of the work-spindle 22 is a grooved collar,
(8, having its end divided longitudinally as
shown at 69, and adapted to be compressed
to impinge the spindle 22, which beingslit at
this end, will in turn impinge the serew-rod.
This collet has projections, 70, at one side
through which is extended a lag-serew or bolt,
71, by means of which the impinging pressure
of the spindle upon the screw-rod may be
regulated. The forked shipper-lever hasone
of its arms extended into the annular groove
of the collar 68 and is adapted to move the
same longitudinally upon the spindle, as and
for the purpose hereinafter set forth. The
operation of this clutch-mechanism is as fol-
lows: After the finished screw has been cut
off by means of the cutter hereinafter de-
seribed, and at the time the work-carrying
head D has been revolved to the position

. to bring the next adjacent rod to the action

65

of the cutter, and while said cutter is aet--

ing upon the next adjacent rod, the ship-
per-rod is shifted to ‘the right hand which
first acts upon the collar 68 to shift the collar

longitudinally upon the rod a short distance
without disturbing the position of the work-
spindle or rod impinged thereby. After the
shipper-rod has been moved to the right-hand
the length of the annular groove in the hub
63, it then acts upon the forward flange of
said hub, withdrawing thesame from between
the levers 60 which releases the spindle from
impingenient with the rod at the rear end and
permits the said rod upon the reverse motion
of the shipper-lever to be fed rearward the
requisite distance, and in position to be op-
erated upon by the suceessive tools, the re-
tractive movement of said shipper-lever first
acting to feed the screw-rod as described, and
after the said rod has reached its proper po-
sition, to shift the hub 63 to the position
shown in Fig. 9, spreading the levers 60 of
the clutch whieh throws. the clutch-sleeve
backward and again impinges the serew-rod
at, its rear end.

In the drawings, the cam 65 for operating
the shipper-lever, isshown as having the cam-
groove, 75, in which the lower end of the
shipper-lever travels, said shipper-lever being
preferably bifurcated at this end as shown in
dotted lines in Fig. 8. Itisobviousthat any
suitable device might be employed for oper-
ating this clutch-meehanism just described
without departing from my invention.

In the drawings I have shown one form of
cut-off device designated in a general way by
G, it consisting of a transversely sliding tool-
earrier, 77, supported on ways secured to or
formed upon the bed of the machine, and a
cutting-tool, 78, adjustably secured in said
tool-carrier, as most clearly shown in Fig. 5.
Asameans for automatically feedingsaid cut-
off tool to the work, I have provided a lever,
79, fulerumed intermediate to its ends to a
stud, 80, secured to the side-rail of the bed of
the machine. " The upper end of this rod is
longitudinally slotted and engages a projec-
tion or pin upon the inner end of the tool-
carrier, the lower end of said lever 79 engag-
ing the cam-face of a cam, 81, secured to the
cam-shaft F, which cam-shaftis of a construe-
tion to throw the upper end of the lever 79
inward at the proper time to feed the cut-off
tool to the work, a spiral spring, 83, being pro-
vided as clearly shown in Fig. 5, to retain the
lower end of the tool-slide actuating-lever in
contact with said eam, the said spring being
connected at one end to the lever below its
fulerum point, and at its opposite end to a pin
84 or other suitable device secured to the op-
posite side of the frame.

The turret or work-carrying head D has
formed in its periphery a series of lock-
notehes, 85, adapted to be engaged by a lock-
bolt, 86, to lock the said head in its success-
ive positions and with its screw-rods in po-
sition to be operated upon by the several
tools. This locking mechanism consists pref-
erably of the bolt 86 carried in a sleeve or
barrel, 87, secured to the under side of the
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bearing 17 as shown most clearly in Fig. 6.

. 'This sliding bolt 86 has a reduced extension,
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-revolve at the proper relative speeds.

or shank, 88, which extends through the sleeve
87 and has a flange at its lower end to be en-
gaged by the arm, 89, of a bell-cranked lever,
pivoted to the framework of the machine.
The opposite arm, 90, of said lever will pref-
erably be provided with a frietion roller at
its extreme end which engages the cam-face
of a lock-bolt-actuating-cam, 91, seeured to
the cam-shaft F. A spring, 92, is interposed
‘between the lower face of the lock-bolt and
the bottom wall of the sleeve and acts to re-
tain the friction roller of the bell-crank arm
90 in engagement with the cam 91.

It will be understood that the lock-bolt act-
uating cam and cut-off ecam will be of such
construction and so timed in their movements
with relation to the movements of the work-
carrying head D as to lock the said head in
itssucecessive positions at the proper time and
to throw the cut-off tool into operation while
said turret head is so locked, also that the cam
which actuates the elutch-mechanism to cause
the releasing, feeding and re-grasping of the
serew-rod will also be timed in its movements
with relation to the work-carrying head-act-
uating mechanism as to feed the rod into posi-
tion to be acted upon by the different tools
immediately after the said rod has been cut
off by the cutting-off tool. o

The general operation of my screw-making
machine is as follows: The rods 25 having
been inserted into and through the work-car-
rying spindles 22, and said spindles having

been firmly clamped thereto at the rear ends:

thereof by means of the cluteh-device as here-
inbefore described, and the several parts of
the machine being in the position shown in

-Fig. 2 of the drawings, power is applied to pul-

leys 29 and 39 of the main shaft E and cam-
shaft F, respectively, to cause said shafts to
The
cam 91 first acts to disengage the lock-bolt 86
from thelock-bolt-noteh in the work-carrying
head D, after which the segmental gear-wheel
30 in ‘mesh with the spur-wheel 19 upon the
said head D, acts to revolve said head in the
direction indicated by arrow in Fig. 5, the
main shaft E in the meantime rotating the
work-carrying spindles and the serew-thread-

-ing die independently about their individual

axes at their proper relative speeds in the
same direction as indicated by the arrows in
Figs. 4 and 5, the said head being in thisop-
erationrotated about its axis a distance equal
tothe angulardistance between twoof the rod-
carrying spindles.. 'When this motion is com-
pleted, the lock-bolt is immediately thrown
upward intothe notch 85 through the medium
of the lock-boltactuating-lever, its spring and
cam, which locks the head D against further
movement about its axis until the shaft I has
rotated the cam-whee! 91 sufficiently far to
bring its eccentric portion into engagement
with said lock-actuatinglever. Thisrotation

of the work-carrying head D brings one of
the screw-rods in position to be fed forward
by means of the clutch-mechanism a distance
equal to the length of screw it is desired to
make, the cam 65 acting at this time to shift
the shipper-rod 64 which as before described,
slides the hub 63 and sleeve of the clutch-
mechanism toward the right, and then to-
ward the left to release the rod, feed forward
and re-grasp the same as hereinbefore set
forth, leaving the rod projecting the proper
distance beyond the rear face of the turret-

‘head to be acted upon by the successive tools

of the machine during the successive move-

.ments of the said head. After the rod has

been positioned, the segmental gear-wheel
again acts to rotate the work-carrying head
to bring the rod so positioned into alignment
with the next adjacent tool, which in thisin-
stance will be the shaping-tool. Afier the
rod has reached this position, the tool car-

riage is fed forward through the medium of

its cam which brings the tools into engage-
ment with the several rods ecarried by the
head D. _

In practice, the majority of the tools will
have a slight “lead” over, or extend slightly
in advance, of the screw-threading die, which
lead will praetically be the distance of move-
ment of the die-head necessary for disengag-
ing or “drawing-off ” said head from its driv-
ing shaft which may be more or less accord-
ing to the elutch-devices employed therewith.

The object of this is to permit the screw-

threading die, which rotates in the same di-
rection as the screw-rod, but with anincreased
speed, to continue ifs cutting-movement a
short period after the tool-carrying head-act-
uating-cam has reversed the movement of
the tool-carriage, the reverse or backward
movement of said carriage carrying the die-
shaft with it, releasing the die-head from op-
erative engagement with said shaft, and at
the same time bringing the brake-members
upon the spindle into frictional engagement
and at once stopping the rotary movement of

.the die-head, which will then be withdrawn

or unscrewed from the screw-rod in conse-
quence of the continued rotation of the screw-
rod, backward movement of thetool-slide, and
inactivity of said die-head; this action taking
place without reversing the driving-mechan-

-ism and during the time the tool-carriage is

assuming its former or normal position.

It will be seen that by the use of my im-
provement, material advantages are attained,
in that a series of serew-rods are sueccessively
operated upon to complete the screw by a
geries of successive tools, simultaneously, ob-
viating the necessity of several distinet and
independent operations upon a single screw
as heretofore common in screw-making ma-
chines of ordinary construction.

Having thus described my invention, I
claim— ,

1. Inascrew-making machine, the combina-
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tion with the frame-work, of the revoluble
chuck-carrying head supported in a bearing
at one end of the frame, the main shaft revo-
lubly-supported at one end in said head and
at its opposite end in a bearing upon the
frame,a seriesof work-carrying spindles rev-
olubly-supported in tubular shafts in said
head, means for intermittently rotating the
head upon the shaft, means for simultane-
ously rotating the spindles upon their own
axes, a tool-carrier constructed and adapted
to be moved toward the work-carrying spin-
dles alternately with eachintermittent move-
ment of the revoluble head, a die-carrying

spindle revolubly supported and adapted for

longitudinal movement in a tubular shaft
journaled in the tool-carrier, mechanism for
continuously rotating the die carrier shaft,
and two oppositely-operable clutch-devices
located at opposite ends of the die-spindle
and adapted for alternate operation whereby
upon the advancing movement of the tool-
earrier thedie-spindle isrotated with itsshaft
and upon the retractive movement of said
tool-carrier the die-spindle is locked against
rotation, substantially as deseribed and for
the purpose set forth. )

2. In a serew-making machine, in combina-
tion, a revoluble spindle-carrying head sup-
ported in a suitable bearing, a gear-wheel se-
cured to, or formed a part of said head, a se-
ries of work -carrying spindles revolubly
mounted in said head, mechanism for simul-
taneously rotating said spindles, a gear-seg-
ment meshing with the gear-wheel of said
head and adapted for intermittently rotating
the same to bring the spindles thereof sue-
cessively into alignment with the serew-form-
ing tools of the tool-carrier, mechanism for
driving said gear-segment, a locking-device
for intermittently locking and releasing said
head between successive rotations, a sliding
tool-carriercarrying a series of serew-forming
tools in position for engagement with the
work carried by the spindles, means for mov-
ing said tool-carrier toward and from the

. spindle-carrying head, and means for rotat-
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ing one of said tools in the tool-carrier, sub-
stantially as deseribed and for the purpose
set forth. .

3. Inasecrew-making machine, the combina-
tion with framework, of the revoluble chuck-
carrying head D supported in a bearing at
one end of the frame, the main shaft E rev-
olubly supported at one end in said head
and at its opposite end in a bearing upon the
frame, work-carrying spindlesrevolubly sup-
ported in tubular shafts journaled in the
work-carrying head; pinions- secured to said
shafts which mesh with a gear-wheel secured
to the main shaft, means for intermittently
rotating the work-supporting head about its
axis, a locking-device therefor, a sliding tool-
carrying head intermediate to the two bear-
ings of the main shaft, a die-carrying spindle
revolubly supported in a tubular shaft jour-
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naled in said carrier, a pinion secured to said
spindle-carrying shaft, a driving-wheel there-
for secured to and adapted for longitudinal
movement upon the main shaft, means for
moving the tool-carrier toward and from the
head D and for locking the die-carryingspin-
dle against rotation during the backward
movement of said carrier, substantially as
and for the purpose set forth.

4, Inascrew-making machine, the combina-
tion with the intermittently revoluble work-
spindle head D having a series of work-carry-
ing spindles revolubly supported therein and
having a peripherally disposed gear-wheel
and peripheral lock-notches, of the gear-seg-
ment 30 meshing with the gear-wheel of the
said head and constructed for intermittently
rotating said head about its axis, substan-
tially as described, mechanism for rotating
said gear-segment,and aspring-actuated lock-
bolt adapted to engage the lock-notches in the
said head to lock the same against rotation,
and a cam for intermittently and automati-
cally actuating said lock-bolt, substantially
as and for the purpose set forth.

5. Inascrew-making machine, the combina-
tion with the framework, of the main hori-
zontal shaft T supported at its ends as de-
scribed, the cam-shaft F, the sliding tool-car-
riage having the vertical tool-head, a series of
tools earried by said tool-head, mechanism for
imparting a forward and return movement to
said tool-carriage, a revoluble work-carrying
head having remotely disposed peripheral
lock-notches therein,and having a gear-wheel
fixed thereto or formed a part thereof, sub-
stantially as set forth, the gear-segment 30 in
mesh with said gear-wheel and adapted for
intermittently rotating said wheel, a lock-bolt
adapted to engage the notches of the work-
carrying head,a lock-bolt-actuator and a cam
secured to the eam-shaft and engaging said
actuator to operate the bolt, a series of work-
carrying spindles revolubly supported in the
work-carrying head, gearing connecting said
spindles with the main shaft for rotating the
same, and work-feeding and holding devices
in engagement with said spindles all con-
structed and arranged, substantially as and
for the purpose set forth.

6. In a serew-making machine, the combina-
tion of & sliding tool-carrier head and a rev-
oluble work-carrying head adjustable one
with relation to the other, a longitudinally
movable and intermittently revoluble die or
tap-carrying spindle carried in a tubularshaft
revolubly supported in said head, a main
shaft, gearing connecting said main shaft
with, and adapted for rotating said tubular
shaft and spindle, a pin-cluteh interposed be-
tween the spindle-head and tubular shaft,
mechanism for sliding the tool-carrying head
toward and from the work-carrying head, a
brake-device connected with the die-spindle
operative to lock said spindle against rotation
during the backward movement of the head,
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a series of work-carrying spindles revolubly

supported in the work-carrying head, mech-

anism for rotating said spindles through the
action of the main shaft, a gear-wheel con-
- nected with the work-carrying head, a gear-
segment in mesh with said gear-wheel and
adapted forintermiitently rotating said head,
a cam-actuated lock-bolt adapted to engage
and lock the head in its successive positions,

10 a lock-bolt-actuator and a cam secured upon

the eam-shaft journaled in the frame, which
cam-shaft engages said bolt-actuator and in-
termittently retracts the bolt from its locked-
engagementwith the work-carrying head, sub-
stantially as and for the purpose deseribed.

REINHOLD HAKEWESSELL.

Witnesses:
FRED. J. DoOLE,
JoHN L. EDWARDS, Jr.




