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“rior of the chuck-spindle, just back of the in-

done 1. such machines.

which any particles that may be drawn
the chuck-spindle may be discharged or thrown |
These openings are
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Lo all whom i maiy concers

Be it known that I, ALLEN JOHNSTON, a
citizen of the United Siﬂtes 1e81dmn in Ot-

tumwa, in the county of YVapello fmd State of |

Towa, have mvented a new and useful Inm-
plovomenb in Screw - Machines, of whleh the
following is a specification.

My 111V0nt1011 relates to metal-sérew ma-

chines, and more particularly to the chuclk-

and mechanism for operating the chuck by
which the rod is held while the work is being
Insuch machinesthe
wedge or inclines at the end of the chuek-
C%plll(.lle against which the chueck-jaws oper-
ate, usually or necessarily taper outward from
a larger to a smaller diameter at the extreme

cnd of the-spindle, the interior surface of the

wedges being ordinarily in the shape of 2
frustum of a cone with the small end outward.
As_the chuck-spindle usually revolves with
oreat rapidity, this increased Interior diame-
tOl of the spindle or wedges ab a point back
from theend of the %pmdle produces by cel-
tl‘lfllﬂﬂ] action a suetion and tendency to draw
air, du%t, and small ehips or metal particles,

as well asthe oil or lubricant, into and through
the hollow chuck-spindle, and great dlfﬁculty

has heretofore been experienced in the prac-

‘tical operationof such machines, owing to the
metal chips and particles becommg Jam_med_
up and wedged in the chuck-spindle, so as to

interfere with the feed of the rod through the
same and with the operation of the chuck.

- Toovercome this difiiculty—and herein my
invention in part consists—I provide the
chuck-spindle with one or more radial or lat-
eral discharge-openings communicating with
the interior of the chuek -spindle, throuo*h
lnto

out by centrifugal action.
preferably located back of the inclines or
wedges which operate the chuck-jaws.

A further improvement of this feature of
my invention consists in providing_ the inte-

clines or wedges, with an enlargement, pref-

erably a eomcm recess inclined in the oppo-.

site direction to the wedges or inclines, into

:o0 which the discharge-openings lead at or near

the point of ]’U‘DE‘St diameter. By thusmelm-

[ ing the interior of the spindle in the opposite
_dlrectlon to the inciine of the wedges the cen-

chuck-jaws upon the rod or stock.

trifugal action tends to collect the dirt and
particles at the point of largest diameter, or
near the discharge-openings, and thus facili-
tates their dlsch‘u ge from the spindle.

35

Another featme of my invention consists

in the improved means I employ for operat-
1ng the chuek, or for opening and elosing the
Hereto-
fore, 1n order to allow and compensate for the
Inequalities 1n the size of the rod or stock,; the
chuck-jaws have usually been clogsed upon the
rod by a spring; or, if the jaws have been
closed by positive mechanism or a positive
movement, as shown and deseribed in my pat-

“ent, No. 316,788, of April28, 1885, a spring has
been. mterposed to allow for the varying size

of the rod or stock. |
Inthe practical operation of these machines
1t 18 very important that the rod or stock be

always and cerfainly held very tightly and

firmly in the chueck-jaws, and that said jaws
be compressed upon thestock with the proper
degree of pressure every time, in order to pre-
vent breakage, injury to the tools, &e. The
rod or stock opemted upon frequently varies
from one sixty-fourth to one thirty-second of
an inch in size. Where the degree of com-

pression of the chuck-jaws depends,elther di-

rectly or indirectly, upon a spring, it isalways
more or less unreliable, and necessarily ex-

erts. different degrees of pressare with every
~variation in the size of the stock;

variation in the size of the stock happens to
be considerable, especially if the springs get
a little out of their exact proper adj ustmeut
injary 1is liable to occur to the mchme 01
tools.

By my present improvement
chuck-jaws by positive mechanism,

| ehuck-spindle and its operating-sleeve as a
cushion for such sleeve, so that the ] Jaws may
be closed with precisely the same force upon
the rod or gtock whatever its size.
present improvement the chuck-jaws are re-

ciprocated lengthwise in the chuck-spindle by

means of a pomtwely driven revolving screw-
threaded sleeve, the threads of which engage

corresponding thleads in the chuck- slymdleﬂ

and i1f the

T close the
and 110 -
spring of any kind is interposed between the

In my
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This screw-threaded sleeve is revolved in the |
same direction as the chuck-spindle, but at
different rates of speed—that is to say, it is
driven faster than the chuck-spindle when
5 operating to close the chuck-jaws and slower
than the chuck-spindle when operating to re-
~ leage them, or vice versa, according as the
screw-threads connecting said sleeve with the
chuck-spindle are left-hand or right-hand
threads. Rotary motionis communicated from
the chuck-spindle to this threaded sleeve by
meansof suitable gears and clutch mechanism,
or other equivalent or substitute mechanism
for communicating rotary motion to the
threaded- sleeve from the chuck-spindle to
drive said sleeve at different rates of speed
when operating to closeand when operating to
releasethe chuck-jaws. This connecting mech-
anism, or that part thereof which operates the
20 revolving threaded sleeve to close the chuck-
- Jaws, 18 furnmished at some point therein or at
some part thereof with a friction deviece or
connection-—such as a friction-gear, frietion-
wheel, or an ordinary belt and pulley—which
2 5 will shp as soon as the chuck-jaws are closed
- with the sufficient or required degree of force
upon thestock, and thus compensate for varia-
tions or inequalities in the size of the stock.
My invention also consists in the novel de-
vices or parts and novel combination of de-
vices or parts herein shown and described, and
more particularly set forth in the cl-aims.
In the accompanying drawings, which form
a part of this specification, and in which simi-
lar letters of reference indicate like parts,
Figure 1 is a central vertical longitudinal see-
tion of & machine embodying my invention,
and Figs. 2 and 3 are sections on lines 2 2 and
3 3 of 1‘10 1. ~
In said draw ngs, A represents the frame of
the machine.
B is the hollow chuck- spmdle, suitably jour-
naled thereon; and B, the driving-belt pulleys.
The chuck- Spindle is farnished at 1ts outer end
15 with wedges or inclines b for operating the
chuck-jaws ¢, consisting, preferably, of anin-
teriorly- eone shaped thlmble screwed in the
~end of the spindle.
- The chuck-jaws are or may Dbe of the ordi-
nary construction, consisting, preferably, of
a spring-metal Sleeve split longitudinally the
oreater portion of 1ts length and fitting in the
hollow chuck-spindle B. 1
- The chuck-spindle B is fur mshed with one
55 or more, preferably several, holes or other
openings, V', extending laterally therethrough,
~ through which particlesdrawn into the chuek
~ gpindle will be thrown out by centufugal ac-
~ tion. In addition to the openings ¥/, [ also
60 provide the chuck-spindle with an enlar ged
conical bore or other recess, 0%, back of the
wedges b-and inclined in the opposme diree-
tion b0 said wedges. This oppositely-tapered
recess tends to cause the particlesto collect by
65 the centrifugal action of the revolving spin-

o
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~or sleeve, d,

dle at.or near the base of the discharge-open- i

363,144

ings o', It is preferable that the diameter of
this recess 0 should exceed the interior diame-
ter of the wedges or cone-thimble b at 1ts in-
ner or larger end, as thereby any tendency of 70
metal particles to lodge in or upon the face of
the wedges b, and thus interfere with the oper-
ation of the chuck, is avoided.

C is a sleeve hblmn‘ within the chuck- -Spin-
dle B, and by which longitudinal movement v5.
is communicated from the positively-driven
revolving threaded sleeve D to the chuck-jaws

¢, and the latter forced against the wedges or

inclines b to close the jaws upon the stock.
The threaded sleeve D abuts against the end 8o
of the sleeve C, and it is comleeted by screw-
threads d d wlth the spindle B, or with a nut
rigidly secured 011 the end of

said spindle. DBy this means, while the oper-

‘ating sleeve or screw D may revolve independ- S5

ently of the chuck-spindle B and of the chuck-
jaws ¢ or their sleeve C, the chuck-jaws have
a perfectly rigid and 'unyielding longitudinal
connection with said operating sleeve or serew

D, so that the chuck-jaws must necessarily 50

-h.f_we the same longitudinal movement im-

parted to them as is imparted to said sleeve
D. I do not here refer to the return move-
ment of the chuck-jaws, but to their forward
movement, by which they are closed upon the
rod or stock and laept closed while the work
1S being done.

It will be observed that the end of the inde-
pendently-revolving operating-sleeve D abuts
directly against or is in contact with the end
of the Sleeve C, by which the longitudinal mo-
tion of the sleeveD 1S communicated to the
chuck-jaws ¢, thus makiog a positive and un-
yielding connectlon between the chuck-jaws
and the operating screw or sleeve D.  This
abutting of the end of the sleeve D against the
chuck-jaw sleeve C is a simple form of rigid
connection between the two, and by which the
forward movement of said sleeve D will be
positively imparted to the chuck-jaws without;
alteration or diminution. Any other suitable
form of rigid and unyielding connection be-
tween thesleeve D and the chuck-jaws ¢ may,
however, be employed. In this way, when
the chuck-jaws are once closed upon thestock
or rod, as the mechanismn which holds the
Jaws closed is of a rigid, positive, and unyield-
ing character, without springs of any kind,
the rod will be firmly held Whlle the work 1s
being done. 120

I find it a material convenience in matter
of construction to cut the female threads d
upon a separate nut, d', detachably-secured to
the spindle B, instead of dlrectly upon the
spindle. As T ordinarily build the machines,
and as indicated in the drawings, the screw-
threads d d are left-hand threads. nght hand
threads may, however, be employed; but in
such case the sleeve D should be driven faster
than the spindle B to release the chuck- -Jaws,
and slower to close them. As illustrated in
the drawings, with left-hand threads d d the
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sleeve D is driven faster than the chuck-spin- | sleeve D may revolve in relation to the spin-

dle to push the sleeve forward and close the
chuck-jaws, and slower than said spindle to
release them or withdraw the sleeve B from

the end of sleeve C as the spindle B revolves
from left to right.

- F I1s a shaft having a friction-gear, f, which -
meshes with a gear, f/, on the chuck-spindle

B, and by or through which friction-gear mo-
tlon 18 communicated to the rotary threaded
sleeve D when the same is operating to close
the clutch-jaws. -

The gear f” may preferably be cut upon the
outer surface of the threaded nut or sleeve d'.
The friction-gear f is adjustably clamped be-

tween the friction-disks 72 % on the shaft F

by means of the threaded nut f*, and disks of
papier-maché or other material, 1%, should be
Interposed between disks f* f° and wheel 7.
The disk f* is keyed rigidly to the shaft F.

G G’ are clutch-sleeves, having ordinary
cluteh faces or notches at their outer ends
adapted to engage corresponding clutches, ¢ ¢/,
secured rigidly to the shaft F. The clutch-
sleeves & (' are suitably journaled on the
frame. of the machine, and the shaft I fits
loosely in said sleeves, so that it may slide
longitudinally thereon and rotate freely there-
in when neither of the clutches G g or G’ ¢'is
engaged. The clutch-sleeve G is furnished
with a gear, ¢°, which meshes with a gear, ¢,

on the serew-threaded sleeve . The size of.

the gears ¢* ¢’ is such in relation to the size
of the gear f /' that the sleeve D will be driven
slower than the spindle B when the sleeve G
18 clutehed to the shaft ¥, and thus operate
the left-hand screw-threads d d to open the
chuck-jaws.
with a gear, ¢', which meshes with a gear, ¢,
secured to the threaded sleeve D. Thesizeof
the gears ¢* ¢° is such in relation to the size of
the gears f /" that when thesleeve G’ isclutched
to the shaft I the threaded sleeve D will be

driven faster than the spindle B, and thus |

cause the left-hand scerew-threads d d to force
forward the same and close the chuck-jaws.
The shaft I¥ 18 reciprocated longitudinally to
bring the clutches g g’ alternately into engage-
ment with one or the other of the clutehes G-
G’, or into engagement with neither of said

~clutehes,at intervals, as required, in the opera-

tion of the machine, by means of a cam-wheel,
H, on the shaft H’, which cam-wheel has a
peripheral groove, £, that operates a sliding
bar, 7/, connected by an arm, 2% to the shaft .
The shaft If,"or the clutch-sleeve ¢ secured

thereto, is provided with a circular groove, #?, -

in which the end of the arm 4’ fits. The cam-
shaft H’ is-driven from the chuck - spindle
throughatrainofreducingintermeshing gears,
L ey B0, 0T R, RS RS, RN R, and B, or other
suitable or equivalent mechanism. |
The spindle B, or the threaded nut d se-
cured thereto, and thesleeve D, or a collar,
gecured thereto, are cach provided with pro-

The clutch-sleeve G’ is furnished |

dle BB to a little (or the thickness of the stop-

pins) less than one complete revolution.

In operation the machine is set or adjusted
so that one turn of the sleeve D will move the
sleeve C sufficiently to close the chuck-jaws
properly upon the rcd or stock, even if the
same 1s comparatively small in gize. If the
stock 1s somewhat larger, the sleeve D makes
correspondingly less than a complete revola-
tion, the friction-wheel fslipping as soon as
the required force is exerted upon the chuck-
jaws. After the stock or rod has been fed

forward, the chuck-jaws being then open, the

cam H moves the shaft ¥ in the diréction to
clnteh the gear ¢* thereto, and thus drive the
threaded sleeve D in the direction necessary

to move the sleeve C forward and close the

chuck-jaws upon the stock. The cam H holds
the clutches G ¢ thus in engagement until the
sleeve D males about one complete revol ution,

3

75 .

80

the friction-wheel f slipping after the jaws are -

closed with sufficient force. After the sleeve
D has thus made one complete revolution to
close the chuck-jaws, the cam H moves the
shaft I into its midway position, as indicated
in Kig. 1, so that neither of the clutches G ¢

Q0

G’ ¢’ is engaged, and holds said shaft in this

position while the work is being done by the
tools upon the end of the rod or stock. At
this time, while the work is thus being done,
the shaft ¥ is free to revolve, and the chuck-

05

spindle receives little retardation from the

mechanism. Afterthework is completed upon

the end of the rod, the cam G moves the shaft

E' so that the clutches G’ ¢ are engaged, and

-y
-
O

the sleeve D thus revolved to unthread or |

withdraw itself from the spindle B and per-
mib the cluteh-jaws to open. The cluteh-jaws
¢ and the sleeve C are retracted by the spring
action of the jaws as soon as the threaded
sleeve D is withdrawn. -
While the friction-gear f or other equivalent
friction device may be located at any point in
the connecting mechanism by or through

‘which motion 1s conmmunicated from the spin-

dle B to thesleeve D, itis, however, preferable
te and one minor feature of my invention con-

“sists in locating or combining this friction de-

vice, whether it be friction-gear, friction-
wheel, friction belt and pulley, or other frie-
tion mechanism, in direct connection with the
revolving spindle itself, so that there will be
as little as possible intermediate friction of
parts to overcome before the friction device is
reached In communicating motion from the
spindle to the sleeve D). By this means the

friction deviee 1s made more sensitive to act
the moment the chuck-jaws exert the proper

pressure upon the stock.

In the drawings, K represents the tool-
| holder turret, slides, and mechanism for

bringing the several tools successively into

. operation, and L representsa feed tubeor de-

vice for feeding the rod or stock forward

jecting stop-pins @& @', to limit the extent the | through the chuek, This tool-holder mechan-

LO5
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ism may be of any ordinary or desired con-| I claim—

struction, and as my present invention does

“not relate particularly thereto this part of the

[0

machine need not be deseribed in detail. Its
construction is well known, and one form of
the same is fully shown and desecribed, for ex-

ample, in my prior patent before referred to,

No. 316,78S.

1t will of course be observed that the dis-

charge-openings b in the spindle may extend
outward through the spindle or its parts in

~any desired direction. I prefer to incline

1Y

20

25

them more or less forward, so as to direct the
metal particles forward away from the spindle
as they are thrown out by the rapid revolu-

‘tion of the spindle. |

The stops d* @* on the spindle B and screw-
sleeve D serve to make the reverse or unscrew-
ing revolution of the sleeve D on the spindle
B always equal to its forward revolution. If
these stops were not there, the serew would, in
running out, run a whole revolution or more,
and if the next time the rod or stock were a
little smaller it would only close down one
complete revolution, and would not close on
{he smallerstock. - These pins orstops are not

so much for the purpose of limiting the inward

as the outward travel of the screw.
"My present invention is not only applicable
to metal - serew machines, but also to other

machines wherein a revolving chuck is em-

ployed—as, for example, in machines for turn-
ing or forming various shaped articles from

the end of a metal rod or bar.

T wish it to be distinctly understood that in
the specification and claims I mean by use of
the phrase ‘‘said secrew D, having a rigid or

“unyielding connection with said chuck-jaws,’’

50

53

or similar phrases, in referring to the screw or
sleeve D, that the connection or device which

is interposed between said screw and said

chuck -jaws, or used to.communicate motion

from said screw to said chuck-jaws, must be a

rigid or non-yielding connection or device, as
contradistinguished from a spring or yielding
device. The end of the screw-sleeve D might
abut directly against the end of the chuck-

jaws ¢, and thus, by this direct abutting of the

one against the other, there would be a non-

yielding or rigid connection between the two,
so that the motion communicated to the serew

would be communicated positively and un-
vieldingly to the chuck-jaws; or, as shown in
the drawings, a sleeve, as C, may be inter-
posed between the screw and chuck-jaws, and
thus form a rigid-and unyielding connection

between the serew and chuck-jaws; or any.

~ suitable equivalent device may be employed

60

in place of - the sleeve C for communicating
motion positively and unyieldingly from the
serew to the chuck-jaws, so that after the

chuck-jaws shall be once firmly closed npon

the rod or stock they will be so held firmly and
rigidly without possibility of yielding while
the rod or stock isbeing operated upon by the
tools, - - |

clines or wedges for operating the chuck-jaws
and furnished with a lateral discharge-open-
ing, substantially as specified. o

2. A revolving chuck-spindle having 1n-

1. A revolving chuck-spindle having in-

70

clines or wedges for operating the chuck-jaws,

an interior enlargement or recess back of said
inclines or wedges, and one or more discharge-
openings leading through the spindle into said

as specified. J - |
- 8. A revolving chuck-spindle having in-
clines or wedges for operating the chuck-jaws
and an oppositely-inclined or cone surfaced
recess back of said inclines or wedges, and
provided with one or more discharge-openings
leading therefrom through the wall of the spin-
dle, substantially as specified. |

4. The combination, with a chuck-spindie,
of inclines or wedges, chuck-jaws having an
opening or openings between them, and one
or more discharge-openings, through which

stantially as specified. |

5. The combination, with a revolving chuck-
spindle and its inclines or wedges, of a sleeve
provided with chuck-jaws, and a revolving
sleeve loosely screwed upon the end of the
chuck-spindle and in contact with the sleeve
carrying the chueck-jaws, so that the chuck-

the revolving sleeve, are firmly held thereby,
substantially as specified.

- 6. The combination, witharevolving chuck-
spindle and its inclines or wedges, of a sleeve
provided with chuck-jaws, a revolving sleeve
loosely serewed upon the end of the chuck-
spindle and so geared thereto that ifs speed
may be greater or less than that of the chuck-
spindle, and in contact with the sleeve carry-

by axial movement of the revolving sleeve,
are firmly held, and connecting mechanism,
including a friction-gear, through which mo-
tion is communicated from the chuck-spindle

specified. |

- 7. The combination, witharevolving chuck-
spindle and its inclines or wedges, of chuck-
jaws and a rotary serew, as D, having a ion-

ing or nut, in which said screw turns and by
which it is moved axially or longitudinally,
as in the chuck-spindle, said serew communi-
cating with the chuck-jaws through a rigid or
‘unyielding device, so that the chuck-jaws,

stantially as specified.
spindle and its inclines or wedges, of chuek-
jaws and a rotary screw, as D, having a lon-
gitudinally rigid or unyielding threaded bear-
i ing, in which-said screw turns and by which 1t

dust or metal particles may be thrown out
from the spindle by centrifugal action, sub-

after being closed by the axial movement of
said rotary screw, are firmly held thereby, sub-

8. The combination, witharevolving chuck-

recess or interior enlargements, substantially

80

e

jaws, after being closed by axial movement of

100

105

ing the chuck-jaws, which, having been closed '

110

to the said revolving sleeve, substantially as

ITH

cgitudinally rigid or unyielding threaded bear-

{20

I25
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i1s moved axially or lovgitudinally, as in the | by, and a train of gears furnished with a fric-

chuck-spindle, said serew communicatin o with
the chuck-jaws through a rigid or unyielding
.device, so that the chuck-jaws, after being
closed by the axial movement of said rotary
Screw, are firmly held thereby, and mechan-
1Ism for communicating rotary motion to said
screw D, furnished with a friction or yielding
~device, substantially as specified. =~
1¢ 9. The combination, with a chuck-spindle
and its inclines or wedges, of chuck-jaws, a
rotary screw for closing said chuck-jaws, and
mechanism for revolving said screw, having
a Irrction or yielding device, through which
power 1s communicated to said serew, sub-
stantially as specified. -

10. The combination, with a revolving

chuck-spindle and its inclines or wedges, of
chuck-jaws, a rotary screw for closing said
chuck-jaws, and a train of gears for communi-
cating motion from said spindle to said serew,
sald train being furnished with a friction-gear
adapted to slip after the jaws have been closed
with sufficient force upon the stock, substan-
tially as specified. . |
11. The combination, with a revolving
chuck-spindle and its inclines or wedges, of
chuck-jaws, a rotary serew for closing said
chuck-jaws, and a train of gears for communi-
cating motion from said spindle to said screw,
sald train being furnished with a friction-gear
adapted to slip after the jaws have been elosed
with sufficient force upon the stock, said frie-
tion-gear meshing directly with a gear on the
sald spindle, substantially as specified.
12. Ina chuck, the combination, with the
chuck-jaws, of a rotary screw having a longi-
tudinally rigid or unyielding threaded bear-
ing, inwhich said scerew turns and by which it
1s moved axially or longitudinally, said screw
communicating with the chuck-jaws through
arigld or unyielding device, so that the chuck-
Jaws, after being closed by the longitudinal

20

25

30

40

movement of said screw, are firmly held there-

45 by, substantially as specified.. - _
5. In a chuck, the combination, with the
chuek-jaws, of a rotary screw having a longi-

tudinally rigid or nnyilelding threaded bear-

1ng, in which said serew turns and by which it
50 18 moved axially or longitudinally, said screw
communicating with the chuck-jaws through
arigid or unyielding deviee, so that the chuck-
Jaws, after being closed by the longitudinal
movement of said screw, are firmly held there-
55 by, and méchanism for driving said screw, fur-
nished with a friction or yielding device, sub-
stantially as specified. |

14. In a chuck, the combination, with the

chuck-jaws, of a rotary serew having a longi-
6o tudinally rigid or unyielding threaded bear-
Ing, in which said screw turns and by which it
1s moved axially or longitudinally, said serew
communicating with the chuck-jaws through
arigid orunyielding device, so that the chuck-
55 jaws, after being closed by the longitudinal
movement of said serew, are beld firmly there-

‘municating motion to said sleeve from said

by the chuck-spindle at the same speed as the

‘bination of a revolving ¢huck-spindle earry-

| specified.

tion-gear for communicating motion to said

Serew, substantially as specified.

15. In a chuck, the combination, with the 70
spindle and its inclines, of the chuck-jaws, a
rotary scerew, and atrain of gears furnished with
a palr of clutches and two gear-wheels of dif-
ferent sizes, one for revolving said screw faster
and oneslower than the spindle, said train be-
ing also furnished with a friction-gear, sub-
stantially as specified. o

- 16. The combination, with a chnek -spindle
having inclines b, of chuck-jaws ¢ sleeve C,
screw-sleeve D, gear f7, friction-gear f, shaft 8o
I, clutches G ¢ and G’ ¢, gears ¢* ¢° and ¢* ¢°,
and a cam, H, and connections for sliding said
shaft I, substantially as specified.

17. The combination, with a chuck-spindle,
B, of inclines or wedges b, chuck-jaws ¢, sleeve

C, and screw-sleeve D, threaded upon said

spiundle B, and having its end in contact with
the end of said sleeve C, substantially as speci-

fied.

18. The combination, with chuelk-spindle B,
ofinclines b, chuck-jawse, sleeve D, pins or pro-
jections on said spindle and said screw-sleeve
to limit the relative movement of the latter in
respect to the former, and mechanism for com-

, 95
spindle, substantially as specified. -
19. The combination, with the chuck-spin-
dle B,ofinclines b,chuek-jawsc, sleeve C, screw-
sleeve D, and pinsor projections onsaid spin-
dle and said screw-sleeve to limit the inde-
pendent movement of the latter, and a train
of gears furnished with two clutches and gears
of different sizes for communicating a faster or

10

slower motion to said screw-sleeve than said
spindle, substantially as specified. o

1O
20. In an antomatie serew-machine, the coni-
bination of chuck-jaws and a chuck-spindle
with ascerew foropening and closing the chuck-
jaws, which serew is threaded into or carried

chuek-spindle while it is holding the rod from
which the screw is formed, and is adapted to
be revolved slower or faster to open and faster
or slower to close the chuck-jaws, stops to
limit the travel of the serew iu relation to the
chuck-spindle, and mechanism for. automat-
1cally revolving said screw, substantially as
specified. | | I

21. Inanautomatic screw-machine, the com-

LI

ing chuck-jaws, a rotary serew for elosing said
chuck-jaws, and a train of gears for communi-
cating motion from said spindle tosaid screw,
substantially as specified. |

22, In an automaticscrew-machine, the com.-
bination of a revolving chuck-spindle carry-
ing chuck-jaws, a rotary screw for closing said

12

| chuck-jaws, and a train of gears for communi-

cating motion fromsaid spindle tosaid screw,
and stops to limit the rotation of the serew in
relation to the chuck-spindle, substantially as

I3
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23. Thecombination,with the chuck-spindle | spindle, said train. being also furnished with
B, of inclines b, chuck-jaws ¢, sleeve C, screw- | a friction gear or wheel, substantially as speci- 10
sleeve D, and pins or projections onsaid spin- | fied. '
dle and said screw-sleeve to limit the inde-

-5 pendent movement of the latter, and a train I - ALLEN JOHNSTON.
of gears furnished with two clutches and gears Witnesses: |
of different sizes for communicating a faster or H. M. MUNDAY,

slower motion to said screw-sleeve than said | Lew. BE. CURTIS.
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