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Unrrep StaTes PATENT O¥FICE.

HENRY REYNOLDS AND JAMES ENGLISH, OF NEW HAVEN, CONNECTICUT,
’ ASSIGNORS TO REYNOLDS & CO., OF SAME PLACE.

METAL-SCREW MACHINE.

SPECIFICATION forming part of Letters Patent No, 266,891, dated October 31, 1882,
Appliqatiou fled June 23, 1881. (Model.)

To all whom it may concern : .

Beit known that we, HENRY REYNOLDS and
JAMES ENGLISH, of New Haven, in the county
of New Haven and State of Connecticut, have

5 invented a new Improvement in Metal-Screw
Machines; and we do hereby declare the fol-
lowing, when taken in connection with the ac-
companying drawings and the letters of ref-
erence marked thereon, to be a full, clear, and

10 exact description of the same, and which said
drawings constitute part of this specification,
and represent, in— ,

Figure 1, a top or plan view; Fig. 2, front

side view; Fig. 3, transverse section on line
(5 # x; Figs. 4 to 17, inclusive, detached views.

This invention relates to an improvement in
thatclassof machines for making screws which
are coustructed to receive the rod from which
the screws are to be made through a hollow

20 mandrel. The screw-blank is formed by cut-
ting down the rod. Then the thread is cut
upon the body; and, finally, the screw is.sepa-
rated from the rod, the rod being then ad-
vanced forasecond serew, and soon, the screws

25 thus produced being whatare commonly known
as “milled” work.

The object of this invention is the construe-
tion of a machiune which shall perform its work
with greater facility and uniformity than has

30 heretofore been done; and it consists in the
construction,arrangement,and combination of
mechanism, as hereinafter described, and par-
ticularly recited in the claims.

Avrepresents the{rameof the machine, which

35 supports the operative mechanism; B, the
driving-shaft, supported in bearings B/, and to
which power is applied through a fixed pulley,
B?, thereon, or otherwise.

O is the mandrel, supported in bearings C/,

40 and fitted at its inner end with a chuck, con-

- sisting of head C? in which gripping-jaws (3
are hung to grasp the Liank-rod in the usnal
manuer for this elass of machines. On the
mandrel C is a movable cluteh, C4 splined to

45 the mandrel, so as to revolve with it and yet
be free for longitudinal movement. On the
same maudrel is a loose collar, D, forward of
the eluteh, which is attached to or made a part
of a pinion, D',

so second loose collar, E, which is attached to or

In rear of the clutch Ctis a’

| made a part of a pinion, I,

The faces of the
two collars D Ii are constructed to engage
with the adjacent faces of the clutch C* when
that cluteh is moved so as to bring those faces
into contact—that is to say,if moved forward g3
it engages the collar D, and if moved to the
rear it engages the collar E. = At a position in-
termediate between the two collars no engage-
ment will be made with either. A constant
revolution is imparted to the collar D from a 62
gear, D?, on the driving-shaft, in counection
with the pinion I, by intermediate gears, D3
and D4, the revolation of the collar D being in
the forward direction—that is to say, in the
direction for work upon the rod or blank. The 65
other collar, E, is caused to revolve in the op-
posite direction by a gear, E? on the driving-
shaft, working into the pinion I/ on the collar
E, so that when engaged with the eollar D
the driving-shaft imparts a constant forward 4o
or working revolution to the said collar D, and
when engaged with the collar I8 it imparts a
coustant reverse revolution to the collar E.
Hence a corresponding revolution is imparted

- to the hollow mandrel C and to the rod held 45

therein,

The jaws O°are hung in the mandrel upon
pivots a, as seen in Fig. 5, their tail.ends turn-
ing outward irom the mandrel, the onein one
direction and the other in the opposite diree- 8o
tion, as seen at a' .

On the mandrel, near the tails of the jaws,
is. a sleeve, (5, arranged to be moved longi-
tadinally out from or in between the tails of
the jaws. The forward end of this sleeve is 83
inclined or made cam shape, so that as it is
moved forward between the tails of the jaws
it forces them apart aud closes the jaws upon
the rod; but when moved in the opposite di-
rection, as indicated in broken lines, Fig. 5,it gc
releases the tails of the jaws and loosens their
grasp upon the rod. The movement to open
the jaws is produced by an ineclined rib, CS,
(see Fig.11,) on the surface of the cam C7on the -
cam-shaft B% This rib strikes the lower end gg
of a lever, C%, which is hung to a falerum, C8,
above, (see [ig. 5,) and is attached to the sleeve
C?, so that as the cam-rib CF strikes upon the
front side of the lower end of the lever C®it
will force it rearward, as indicated in broken 1co
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lines, Fig. 5, and draw the sleeve C® out from
between the tails of the jaws, so as to cause
the jaws to release their grip upon the rod.
Instantly upon the release of the grip of the
jaws upon the rod it (the rod) is moved for-
ward by any suitable force applied at the rear—
such as a spring, a weight, or it may be by
hand—until therequired length tomakeascrew
projects from between the jaws. Thenareverse
rib, G, on the same cam, C7, strikes the lower
end of the lever C® upon the opposite side,
forcing it forward, and with it the sleeve C?,
between the tails of the jaws to force them

- apart and press the ends of the jaws upon the
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rod, so as to grip and hold the rod and cause
it to turn with the revolving mandrel.

To make a self-adjusting pressure upon the
jaws, so that they may be adapted to grasp
rods of slightly-varying size, or to operate va-
rying diameters of the same rod, the fulcrum
(? at the upper end of the rod C®ismade upon
a spindle, C!, with a spring, C*?, arranged to
bear against the fulerum end of the lever, and
8o that while the operation of the cam-ribs at
the lower end is positive the upper end will
give way under a too great force, so that as
soon as the jaws have firmly grasped the rod
the spring G will yield for the completion of
the movement of the lever. Hencethe grasp of
the jaws upon the rib is limited or regulated
by the force or power of the spring (¥, and
this power may be adjusted by means of a nut,
C', on the spindle C'. The tails of the jaws
are forced together by a U-shaped spring, CX,
its two ends being connected respectively to
the two tails ¢/ a' of the jaws, so as to force
them together when the cam is withdrawn.

D?® is the tool carrier or slide, which is ar-
ranged to move transversely across the ma-
chine upou a transverse gnide, DS. This trans-
verse guide DS is arranged upon or made a
part of a longitudinally-sliding carriage, D7,
the said carriage being arranged to be moved
longitudinally between guides D8, The longi-
tudinal movementof theecarriage D7isimparted
by a eam, D% shown detached in Fig. 12, top
view, and in Fig. 13, a partial end view, Iig. 10
being a diagram showing the entire surface of
the cam oun a reduced scale. On thiscam D?is
a rib, D¥, which works against a stud, d, ex-
tending down from the carriage D7, as seen in
Fig. 2. The advance movement of the slide
begins with the end d’ of the rib D% Broken
lines indicate the stud d. (See Fig.10.) The
rib from that point running spirally over the
surface of the cam advances the carriage D
toward the head of the mandrel, and with it
carries the transverse slide D® to the extent of
the inclination of the rib from the point d’ to
the other end, @2, of that portion of the rib. At
this point, as indicated in broken lines, Tfig.
10, the next section of the rib at d® strikes the
stud d upon the opposite side. Theinclination
of the rib from the point @ to the point d* is
short and quick and opposite to that part of

the rib from d’ to d?% so asto give a very quick-

2 . 266,891

retarn of the carriage D7, carrying the trans-

verse slide D% This brings the slide back to
its point of starting, and from that point, d*, to
the end @° of the rib the slide remains station-
ary, as hereinafter described. The transverse
slide D?® carries the several tools necessary for
doing the work upon the rod to produce the
screw, (here represented as a milling-tool, D',
and the serew-cutting die D)

In Fig. 1 the slide D®is represented as in
the position for presenting the milling-tool D',
The rod having been advanced so as to leave
therequisite length, D', projecting through the
mandrel, as before described, the slide D® grad-
nally advances by the action of the cam D9,
which forces the milling-tool D onto the end

of the rod, reducing it to the size required for.

the body of the screw. This work accom-
plished, the slide quickly returns, as before de-
scribed, and then it is necessary to give a
transverse movement to the slide D®in order to
present the screw-catting die D2, This trans-

70
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verse movement is imparted to the slide by *

means of a pinion, D!, arranged in the car-
riage D7 to work in a rack, D', on the trans-
verse slide D% The shaft D of the pinion D™
extends down through the carriage to the cam
D? and is there provided with a radially-pro-
jecting arm, d°. On the cam D is a radially-
projecting stud, d7, which, so soon as the slide
has-been returned, comes in contact with the
arm d° of the shalt, (see Fig. 12,) and, as the
cam revolves, turns the shaft D% until the stud

d? can pass the arm df which imparts to the.

pinion D the requisite rotation to give to the
slide D?® the required transverse movement to
present the next tool or screw-cutting die D%
While the screw-cutting die is operating the
straight part of the rib D!’ is passing the stud
d on the longitudinal slide, and hence imparts

‘no longitudinal movement to the slide to ad-

vance the screw-cutting die.

It is diffieult, not to say impossible, to con-
struct and arrange a cam which shall give the
required lead to screw-cutting dies, so as to
follow the thiread required to be cut. To pro-
vide a leading-screw to carry the screw-catting
die through its cutting operation necessitates a
complication of mechanism, which it is desira-
ble to avoid in machines of this class. To this
end we have arranged a mechanism which will
advance the screw-cutting die until it fully en-
gages the blank, and the power which ad-
vanced it is then removed, and the die is left
to work its way onto the body of the screw
simply by the draft of the thread which is be-
ing cut.

The screw-cutting die D?is arranged on the
end of a hollow spindle, E?, which. extends
through the transverse slide or tool-holder D?
as seen in section, Fig.14. The spindleis pre-
vented from rotation by means of a spline or
stud working in a longitudinal groove, ¢, in
the spindle-bearing, leaving it free for longi-
tudinal movement. On the rear end of the
spindle E? is a head, E% and between which
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and the back of the slide D¥is a spiral or other
snitable spring, the tendency of which is to

hold the screw-cutting die against the face of"
the tool-holder D?®; but said spring yields so
as to permit the die to be moved forward from

the face of the said tool-holder. The serew-
cutting die has now been presented into line
with the blank by the transverse movement of
the tool-holder, as before described, and at the

same time into line with a spindle, B?, which |

is arranged in bearings Ef on the carriage D7
free for longitudinal movement. TFrom the
spindle E° an arm, B, extends down through
the-slide into the path of an inclined rib, IZ,
on the cam D% which, as the cam revolves;
strikes in rear or outside of the arm K7 and
forces it forward, carrying with it the spindle
Ef against the end of the spindle’ E3, which

impartstothespindle E*acorresponding longi-

tudinal movement, carrying the screw-cutting
die onto the revolving blank, causing the die
to cut the thread a short distance on the blank,
sufficient tomakeafirm éngagement therewith.
So soon as the die has thus engaged the revolv:
ing blank the rib Ef, which advances the die,
passesaway from the arm K7, relieving that arm
from theforward pressure,and then aspring, E,
or other snitable mechanism withdraws or re-
turns the spindle I, leaving the screw-cutting
die free from pressure or other movement than
that which it acquires. by the thread which it
is cotting upon the blank., As the screw-cut-
ting die is brought into its position in line
with the blank to be threaded it is also brought
into conuection with a bar, I, arranged in
guides I/, so as to be free for longitudinal
movement and parallel with the mandrel. This
engagement is made by a stud, I2, on the die,
passing into afork, I¥%, on the bar F, (see Tig.
2,) and so that after such engagement the bar
will be moved longitudinally with the die.
The object of moving the bar is to shift the
clutch C* for reversing the revolution of the
mandrel to unscrew the threaded blank from
thedie, it being understood that while the work
is being performed upon the blank the clatch

is engaged with the collar D on the mandrel, .

as seen in Tig. 7, and is there Lield by the
cluteh-arm H, attached to a cluteh-bar, H’, ar-
ranged in suitable bearings for longitudinal
movement ouly. A spring-pressure isapplied
to operate upon the cluteh-bar H’ to throw it
in either direction, so that the clutch may en-
gage with either of the collars D or E, as the
case may be. The c¢luteh is held in engage-
ment with the collar D by means of a bell-
crank lever-latch, H? huog upon a stationary
bar, B3, in front of the clutch-bar H’, as seen
in Fig. 7, the shounlder of the latch engaging
with a projection or shoulder, 7, on the clutch-
bar. As the cutting of the tbread is being
completed the bar I, moved by the advancing
die, brings the arm HY, projecting from the
said bar F, against the other arm of thelatech
H?, which raises the lateh from its engagement
with the shoulder %, and permits the spring,

applied as hereinafter described, to force the
clateh-bar H/ backward, and so as to carry
with it the clutch C* from its engagement with
the collar D into engagement with the reverse
collar I, thus reversing the direction of revo-
lution of the blank, and causing the dieto with-
draw therefrom. When the clutch-bar bhas
been thrown, as described, toengage the clutch
with the sleeve E it is caught by a bell-crank
lever-lateh, 0% which engages a shoulder, 2/,
on the cluteh-bar.. The latch H%is hung upon
thesame bar, H? as the first latch, Thespring

which forces the elutch-bar H’ is applied first "

to throw the cluteh in one direction and then
at the proper time in the opposite - direction.
The construction whereby the spring is so ap-
plied is shown in Fig. 8. The bar H/ is made
tubular, closed at both ends, and centrally
within the bar is a follower, I, arranged to be
moved longitudinally therein. A spring, I,
1s arranged between the closed end of the bar
and that end of the follower, and at the oppo-
site end is a similar spring, 12, the one -sub-
stantially counterbalancing the other. TFrom
the follower I a stud, 1%, extends downward,
and stands in a notch or between studs ¢ ¢ on
the sliding bar 14, (see Fig. 7,) the bar [* being

70

8o

90

arranged for longitudinal movement in bear-

ings I, To the bar I*a Iongitudinal or back-
and-forth movement is imparted by means of
the cam O7 on the cam-shaft, which works in
a notch in the end of an arm, I extending
down from the barIt (See Fig.2.) Thecam
C7 is shaped, as seen iu Fig. 11, between the
points ¢’ 2 to move 'the bar I* in both direc-
tions within a short space. The position seen

-inFig. 21s that in which the cam C7has reached

the position which earries the bar 1t to its most
forward position and just after the cluteh has
been thrown into connectien with the sleeve
D. As the canr C7 continues its movement it
will force the bar I* to the rear, as seen in Tig.
7, correspondingly moving the follower Iin the
clutch-bar H, and compress the spring 12, as
seen in Fig. 8, preparatory for the movement
of the cluteh-bar, which is to change the cluteh
from its engagement with the sleeve D to the
sleeve Ii, as before described. The cluteh-bar

“is held by the latch H? while this compression

takes place, as seen in Fig. 7.

As soon asthe lateh Ii% is disengaged, as be-
fore deseribed, the spring 12is free to react, and
forces the clutch-bar rearward and the ¢lutch
C* from its engagement with the collar D into
engagement with the collar B, and the shoul-
der 2/ on the clutch-bar into engagement with
the latch H° to hold it in that position and un-
til the next action of the cam C" moves the bar
I* forward, when a stud, 4% on the bar It will
strike the lower arm of the lateh H% and trip
it, s0 as to permit the clutch to be returned
into connection with the sleeve D, the forward
movement of the bar I* having compressed the
spring I’ in the cluteh-bar before the tripping
takes place, so that the said spring I’ is in con-
dition to force this movement of the elutch-
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bar and cluteh. Thelatches are each provided
with a spring to force them into engagement
with their respective shoulders. So soon as
the screw-cutting die has made suitable en-
gagement with the screw, as before deseribed,
the cam-shaft B?is disconnected from the driv-
ing-shaft, so that while the threading is being
performed the cam-shaft remains stationary.
The mechanism for making the disconnection
is illustrated in Figs. 15, 16, and 17,

On the cam shaft B3is a gear-wheel, L, loose
on the shaft,and which engages with the pin-
ion L on the driving-shaft B by a train of
gearing, as seen il Fig. 3, so that the wheel L
has a constant revolution speeded by the in-

termediate gearing, so as to give the proper |

relative rotation to the shaft B3, Fast upon

.the shaft B% and running close to the wheel

L, is a disk, L? in whieh is an annular groove,
L3  1In-the disk L2 is a bolt, L arranged in
the disk parallel with its axis, (see Figs. 15
and 17,) and provided with a spring, L?, the
tendency ot which is to force the bolt toward
the wheel L. In the side of the wheel L, and
next the disk L?, is a recess, [, the same radial
distance from the center of the shaft as the
bolr, so that when the bolt and the recess [ co-
incide, as in Tig, 15, the bolt may spring into
the recess ! and engage the wheel It with the
disk and its eam-shaft B’ so that the cam-
shaft B® will revolve in its regular relation to
the driving-shatt so long as the bolt is in such
engagement with the wheel I.. At the time
when the threading-die has fully commenced
its work the bolt L* is withdrawn fromn the
wheel. This withdrawal is produced by means
of a lever, LS, the lower end of this lever being
constructed, as seen in I'igs. 16 and 17, with a
cam-piece, L7, to stand in the groove L3 in the
disk. The DLolt lies partly in the groove L3 of
the disk, and in it is a noteh, L8, which, as the
disk revolves, engages upon the inclined sur-
face of the cam-piece 17, and, the revolution of
the disk continuing, that cam-piece causes the
bolt L* to move away from its engagement with

the wheel L, as seen in Ifig. 17. So soon as the.

withdrawal of the bolt L*is completed the disk
12, with the cam-shaft B’ stops, the wheel L
moving the notch ! away from the bolt. As
re-engagement of the wheel I cannot be made
so long as the bolt is thus beld by the lever LS,
the said lever is held out of active position, as
indicated in broken lines, Fig. 17, until about
the time the disconnection is required, and is
then brought into play by means of a cap, L?,
on the disk, which partially overlaps the groove
L3, as seen in Figs. 15.and 17. On the side of
the lever is a shoulder, L', with which the cap
Ldengages as the diskrevolves. Thisengage-
ment occurs just before the disconneetion is
required, and the engagement draws the lower
end of the lever toward the disk and the cam-
piece L7 into the groove in the path of the
noteh in the bolt to operate, as before described.

The upper end, L', of the lever Lf turns in-
ward toward the sliding bar I, and restsagainst

it when the lower end is frée or out of the
grooveinthe disk, being held thereby a spring,
L2, On the sliding bar I, immediately for-
ward of the end L' of the lever LS, is a projee-
tion, L®. The lower end of the lever is drawn
in, as before described, just as the screw-cat-
ting die comniences its work. Then the pro-
jection L'3 moving with the bar If, passes be-
hind the end L'"of the lever, and prevents the
return of the lever when freed from the cap L2,
so that the cam-piece L7 is still held in the
groove L3 of the disk. So soon as thelever is
thus held the cap L°is carried beyond the
shoulder L', so as to leave that end of the le-
ver free,so far as the cap L®is concerned. The
lever will be thus held, locking the bolt in its
withdrawn coundition until the screw-cutting
dies have retreated and returned the bar I, so
that the end L! of the lever can escape from
the projection L', asseen in g, 1. Then the
upper end, LU, springs back against the bar
F, withdrawing the cam-piece L7 from the
groove, as seen in broken lines; Fig, 17, and
leaving the bolt free to re-engage the wheel L
whenever the corresponding recess, I, in the
wheel comes into line therewith, which is im-
mediately after the screw-cutting dies have
been withdrawn,or near that point. The screw
is not completely formed on the end of the rod,
and the final operation of cutting off is to Le
performed. -

‘P is a cutter-lever, hung upon a fulerum, P,
in rear of the axial line of the machine. (See
Figs. 1, 2, 3.) One arm of this lever extends
forward toward the center, and is there pro-
vided with a cutter, P>. The other arm, P?,
extends down and engages with a grooveina
side cam, P*, on the cam-shaft B3 the groove
being seen in broken lines, I'ig. 3. This cam
forces the arm P2 of the lever outward, and
brings the cutter downward and inward onto
the rod back of the head of the screw, and so
as to cut the completed serew from the rod.

In some cases a second cutter-lever is em-
ployed, hung upon the opposite side of the
mandrel, for the purpose of facilitating the
cutting-off operation; but one only is shown
in the drawings. This cutter or cutters may
also shape the upper surface of the head. The
serew cut off falls from the machine, the jaws
are then opened, and the rod advanced for the
second screw, as before deseribed. After the
final operation of the screw-cutting die the
transverse slide D® requires to be returned to
its first position, and this is accomplished by
a radially-projecting stud, S, on the cam D?
striking an arm, S/, on the shaft of the wheel
D, nearly opposite the arm d7, so as to re-
verse the direction of the movement of the
wheel D' and return the slide.

To prevent accidental movement of the tool-
holder after it has been.once set, or to insure
its stopping at exactly the right position, a
latch, T, is hung on the carriage D® upon a
pivot, ¢, with a tail-piece, T, extending there-
from down through the carriage toward the
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cam D% and forward of the pivot of the latch,
and-so that byraising the tail-piece T/ the end
of the latch is thrown backward, or when free
the spring T? will throw the ends of the latch
forward:

Thetool-holder D?is constructed with note'ies
T? on its rear edge, each in such positions rela-
tively to the -respective tools that the end of

the latch T will enter the notch which is pre--

sented before it when the tool is in its proper
relative position to. the rod, and secure the
tool-holder in that position until the latch is
removed. To withdraw.the latch at the proper

time, an incline, T¢ on the cam D9, arranged

at the point where the removal of the latch is
required, raises the tail of the latch and turns
the lateh from its engagement with the tool-
holder, bat will escape therefrom in time for
the Jatch to engage the.tool-liolder at the next
position. )

The distance to which the screw-cuiting die
will advance depends upon the position of the
arm H* on the bar F. If it be nearer the arm
of the latch H?, the latch will be tripped sooner;
hence a shorter serew. If farther off, it will be
tripped later; hence alounger screw. For the
purpose of adapting the machine to varying
lengths of serew the said arm H* shounld Le
made adjustable on the bar F, .~ -

In case more tools are required to perform
the work on the screw—as, for instance, more
than one mill to cut the body of the screw or
shape the head, or both—the number of arms
on the lower end of the shaft of the gear D
may be increased, and corresponding studs ar-
In that case the cam
1? will be provided with additional ribs,which
will give the forward-and-back movement to
the tool-holder. Tor this purpose the ribs on
the cam may be made adjustable or inter-
changeable, and the gears changed to give the
necessary rotation to the cam.shaft.

We claim—

1. The combinatiou of a chuck or holder for
the blank to be operated upon, with a tool-
holder arranged on a carriage and in guides on
said carriage at right angles to the axis of the
chuck, said carriage arranged on goides par-
allel to the axis of said chuck, and means, sub-
stantially such as described, to impart longi-
tudinal movement to said carriage onits guides
and transverse movement to said tool-holder
on its guides, substantially as described. .

2. In a screw-making machine substantially
such as described, the combination of a longi-
tudinally-sliding carriage, with a tool-holder
carrying the several tools and arranged upon
said carriage on transverse guides, and mech-
anism, snbstantialiy such as described, to im-
part to said carriage its longitadinal or for-
ward-and-back movement, and tothe said tool-
holder a transverse movement to present the
several tools for work upon'the-rod and re-
turntbesaidslidingcarriageafterthetools have
performed their respective operation, and a
locking device,substantially such as deseribed,

to engage said tool-holder as each tool is pre-

sented for work upon the rod, substantially as
described. . . )

3. Ina screw-cutting machine substantially
such as described, the combination of the hol-
low maundrel G, carrying the jaws C3, the tails
of the jaws extending outside the mandrel,
with the inclined sleeve €%, movable longi-
tadinally on the mandrel Letween the tails of
the jaws, and a lever hung to said sleeve, a
cam operating upon one arm of the said lever
to move said sleeve forward and back to close
and open said jaws, and a fulerum upon which
the other arm of the lever is hung, with a
spring on said fuleéram, against which the said
arm of the lever bears, so as to permit the le-
ver to yield so soon as the power of said spring

is overcome, substantially as described.

4. In ascrew-making machine substantially
such as described, a longitudinally-sliding car-
riage, a tool-holder movable transversely upon
said carriage to present the respective tools for
operation upon the blauk, a gear-wheel hung
in said earriage,working in a rack on said tool-
holder, and a cam to.impart a back-and-forth
longitudinal movement to said carriage, and
also, at the proper time, to impart rotation to
the said gear-wheel and corresponding trauns-

verse movement to the tool-holder, substan-

tially as deseribed.

5. In ascrew-making machine substantially
such as. deseribed, the combination of the lon-
gitudinally-movable screw-cutting die, the bar
F, movable longitudinally with said die, the
cluteh-bar H’, arranged to s'ide parallel with
said bar F, the clutch-arm U, extending from
said cluteb-barintoengagement with the cluteh
C% and lateh-levers, substantially as described.

6. The combination of the longitudinally-
movable screw-cutting die with the bar F, le-
ver Lf, projection L on said bar, the disk L2,
fixed to the cam-shaft, the gear L, loose on
said shaftand engaged with the driving-shaft,
inclived rib 17 on the lower end of the lever,
bolt L* in the disk, and cap L?on the disk, op-
erating to draw the rib I7into the path of the
noteh in the bolt, substantially as deseribed.

7. Thoe combination of the longitudinally-
movable screw-cazting dié, the bar F, movable
longitudinally with said die, the clutch-bar H’,
provided with au arm extending therefrom to
the clutch on the mandrel, a follower within
said cluteh-bar, provided with a springat eaeh
end, a-cam to impar§ to said follower a longi-
tudinal movewment to compress the spring first
at one end and then atthe other, a lateh to en-
gage the said clutch-bar af its extreme move-
ment, an arm-on-said bar T to trip the latch

which engages the eluteh with the mandrel to

impart aforwardrotation,and mechanism, sub-
stantially such as described, toengage theman-
drel for reverse rotation, substantially as de-
seribed. ,

8. In a machine for antomatically making
serews from the rod, the combination of the
hollow mandrel carrying a chuck to grasp the
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rod as the rod is presented thereto through
the said hollow mandrel, a longitudinal .car-
riage, a tool-holder arranged: in transverse
guides thereon, and carrying a series of tools

5 which are successively presented in axial line
with the mandrel for operation upon the pro-
jecting end of the rod, and alever hung upon a
pivot to swingina plane at right anglesto the
axis of the mandrel, one arm of said lever en-

1o gaged with a cam on the cam-shaft to impart

a swinging movement to said lever in said

plane, the other arm extending forward and.
carrying the cutter: rigidly attached thereto,
and which, by the vibratory movement of the
lever is forced inward to cut the screw formed 135
ontheendof the rod by said tool, substantially

as described.
HENRY REYNOLDS.
J. ENGLISH.
Witnesses: .
JoaxN E. EARLE,
LiLLiAN D. ROGERS.
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