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To all whom it may concern:

Be it known that we, HENRY E. NOTTING-
HAM and ANDREW TUCKER, citizens of the
United States, and residents of Cincinnati, in
the county of Hamilton and State of Ohio,
have invented certain new and useful Fric-
tion-Cluteches, of which the following is.-a
specifieation. ‘ :

Our invention relates to friction clutches
for driving machinery.

Its object is to provide a compact, simple

and reliable means to rapidly stop or start
the machine, or to change the speed of the
machine without stopping it and to make
the change without jarring or subjeecting the
parts to unusual strain. This object weattain
by the means illustrated in the accompany-
ing drawings, in connection with which the
invention will be first fully described, and
then particularly referred to and pointed out
in the claims.

Referring to the drawings, in which like
parts are indicated by similar reference let-
ters wherever they occur throughout the va-
rious views: Figure 1isa view partly in longi-
tudinal elevation and partly in section of the
simplestform of ourinvention. Fig. 2isasimi-
lar view of one of the clutch members de-
tached. Fig. 3 isa diametrical sectional view
of alathe head with ourimprovementsapplied
toit torapidly ehangethespindle from the fast
to the slow motion. Fig. 4 is a transverse
vertical sectional view of the same taken on
linex« of Fig. 3, with part.of the gears broken
away to expose the part back of it. Fig.5is
a detail view in plan or top elevation of the
front part of the head.

Referring first to Figs.1 and 2, which illus-
trate our clutech mechanism as applied to a
driving pulley: A represents a portion of a
shaftorspindle, journaled in bearings B,which
may be a hanger or the bearing for the spin-
dle of a lathe, or drill press; C represents a
belt pulley loosely journaled upon said shaft;
¢® a cylindrical collar terminating in a screw-
threaded end, which collar is secured upon
the shaft or spindle A, and engages a nut D,
the forward end of which bears against a
sleeve, ¢!, which is exteriorly cylindrical and
interiorly cone-shaped, counter to the cone-
shaped hub, ¢? of the pulley C, the two parts
forming frictional contact surfaces. E is a
sleeve which is fitted to slide longitudinally

.of a shifting lever (not shown).

over the nut D and thesleeve, ¢®. Thesleeves
E.and ¢* are united by a spline, ¢/, which
compels the parts to revolve together. The
sleeve B has an annular groove formed by
the flanges, e, e, to receive the forked end
The sleeve
E has an inclined slot, and to the nut D
is-secured a pin, d? which traverses the in-
clined slot in the sleeve E, partially ro-
tates the nut upon its fixed screw, and com-
pels it .to move longitudinally. In its for-
ward movement it bears against the sleeve,
¢, and forces it upon the cone hub, ¢ of the
pulley C, thus coupling the pulley and shaft
A. The sleeve, ¢%, has an annular groove
around it near its rear end, which receives
the detent of a clip bar, d*, which is secured
in a recess in the nut D. By this meauns the
sleeve, ¢t and nut D are coupled, so that when
the nut is turned backward to release the
friction the sleeve, ¢t will be also drawn back
from the cone hub of the pulley, and quickly
relieve: the friction. The pulley C is held
againstlongitudinal movement upon theshaft
in opposition to the pressure of the sleeve, ¢,
by a divided collar, a, which is clamped upon
the shaft against the hub of the pulley C.
But a slight motion of the sleeve E is required
to couple or uncouple the shaft and band pul-
ley,and so soon as the frictional surfaces come
in contact the cone hub turns the sleeves, ct,
and E slightly before the motion is imparted
to the shaft upon which the screw is secured,
and tends to draw the friction sleeve tightly
upon the cone hub; consequently, any in-
creased duty placed upon the shaft only tends
to tighten the friction, and all slipping isthus
prevented.

‘While ourimproved means for coupling and
uncoupling the contact surfaces of friction
clutches are applicable to friction clutches
generally, they are especially advantageous
in connection with our lathe head for chang-
ing the speed of the spindle.

Referring now to Figs. 3, 4 and 5, we will
deseribe our improved lathe head with the
friction cluteh applied to it. In order to
clearly understand our invention it should be
understood that the device, precisely as de-
scribed in connection with Figs. 1 and 2, is
applied to the counter shaft of our lathe, and
that the prineipal variation is in the applica-
tion of the coupling to the friction surfaces,

55

6o

65

70

75

8o

85

Qo

95

100

105



I0

5

20

25

30

35

40

45

5o

55

60

65

or, to be more specific, in the form just de-
scribed the female member of the cluteh is
made movable while in the application of the
clutch to our speed changing device the male
member is made movable, to force the clutch
members together orseparate them. Thelive
spindle A, with its connections, is mounted in
the head stock B; and upon this spindle is
loosely mounted the cone pulley C, as pre-
viously described, the enlarged end of which
is open. The cone pulley has an interior
sleeve, ¢, the inner end of which sleeve termi-
nates in a pinion, ¢’. T prefer to form the
pulley, sleeve and pinion integral; but,if de-
sired, the pinion may be made separate and
keyed upon the end of the sleeve. The front
of the cone pulley is closed when fast speed
is employed by a flanged disk C’, which has
a hub through which the live spindle passes
loogsely. The inner part, ¢? of the hub is
cone-shaped exteriorly, while the extended
part, % is cylindrical, and terminates in a
screw-threaded end which engages the nut D,
which nut isheld from moving longitudinally
by a collar, d, fixed upon the spindle A, and
the sleeve, d’, which, as shown, bears against
the inner end of the nut, and at the opposite
end bears against the interiorly cone-shaped
sleeve or bushing, ¢!, which is fixed in the
bearing of the stock. The sleeve E is fitted
to slide over the nut D, collar, d, and sleeve,
d’. 'This sleeve has an inclined slot which is
traversed by a pin, d? which is secured to the
nut D. The sleeve E has an annular groove,
as previously deseribed, for the shifting lever,
by whieh the sleeve is moved to couple the
flanged disk C’ and the rim of the cone pul-
ley, when it is desired to make the spindle
and cone pulley travel at the same speed, or
to uncouple the disk from the rim and couple
the hub, ¢% and bushing, ¢!, when the slow
speed is desired. The sleeve, d’, is coupled
to the hub, ¢’ by a spline, d4 and to the sleeve
E Dby a spline, ¢’; thus when the disk C’is
locked to the cone the spindle and all the
parts mounted upon it revolve together.
Upon the spindle A, within the cone is se-
cured a gear wheel F, which meshes with the
pinions G, which pinions are preferably
formed integral with gear wheels, G’, and are
journaled upon studs, g, secured diametri-

“cally opposite each other in the disk ¢’." The

gears G/ mesh with the pinion, ¢/, on the in-
ner end of the sleeve, ¢, of the cone pulley.
Now,it will beseen, that by shifting the sleeve
E in one direction the beveled friction sur-
faces of the disk and pulley flange are brought
together to produce the fast motion; and that
by shifting the sleeve in the opposite direec-
tion,the cone-pulleyis released from the disk,
and the cone-portion, ¢?, of its hub is drawn

tightly into the fixed cone bushing, ¢, lock-

ing the disk, ¢/, against rotation, and while
the disk is so locked the pinion,¢’, drives the
gear ' and pinions G, which latter drive the
gear F,through which the slow motion is im-
parted to the spindle.

502,446

We claim— -

1. The combination, substantially as here-
inbefore set forth, of a shaft or spindle, a pul-
ley journaled thereon,and having formed in-
tegral with it one member of a friction clutch,
the opposite member of said. clutch sleeved
to slide over said shaft or spindle to couple
or uncouple the shaft and pulley, the screw,
¢®, a nut D, the sliding sleeve E having an in-
clined slot, and the pin, d? secured in the nut
and projeeting into the slot in the sleeve,
whereby the nut is partially rotated to couple
or uncouple the friction members by sliding
the sleeve E.

2. The combination of the spindle A, the
pulley C journaled thereon, and having a
friction member formed integral with it, the
screw, ¢, the nut D engaging said screw, the
sleeve E having an ineclined slot and groove
to receive the end of g shifting lever, the pin,
d?, secured in the nutand traversing the slot
in the sleeve, and the sliding friction mem-
ber, substantially as shown and described.

3. The combination, in a lathe head, of the
spindle, the pulley loosely mounted thereon,
the pinion, ¢, carried by the pulley, the disk
C’, also mounted upon the spindle, and hav-
ing a flange adapted to be brought into frie-
tional contact with the edge of the pulley,
and an extended hub passing through a fixed
friction bearing in the stock, and having its
end screw-threaded, the nut engaging the
screw on the hub, the collar d fixed upon the

spindle, and the sleeve fixed upon the hub to.

prevent the longitudinal movement of the
nut, the pin, d% secured in the nut, the slid-
ing sleeve E having an inelined slot into
whieh said pin projects, and grooved to re-
ceive a shifting lever to slide said sleeve,the
gear F, fixed upon the spindle, the stud, g,
fixed in the friction disk, the pinions and
gears, G, G/, journaled upon said studs, said
gears meshing with the pinions, ¢/, and said
pinions meshing with the gear F, substan-
tially as shown and deseribed.

4. The combination in a lathe head of the
head stock, the live spindle journaled there-
in, cone pulley and frietion disk loosely
mounted upon said spindle,said disk having
a cone shaped hub which passes through a
fixed bushing in the head, a pinion fixed to the
pulley, and a gear fixed upon the spindle
within said pulley, the attached pinions and
gears journaled upon studs in. the friction
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disk,said gears meshing with the pinion fixed

to the cone pulley, and said pinions meshing
with the gear fixed upon the spindle, and
means such as shown to lock the disk to the
pulley or the fixed bushing, for the purpose
of varying the speed of the spindle, substan-
tially as hereinbefore set forth.

HENRY E. NOTTINGHAM.
ANDREW TUCKER.

Witnesses:
GEO. J. MURRAY,
RaLpHu C. ENYART.
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