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‘SPECIFICATION forming part of Letters Patent No. 398,628, dated February 26, 1889,
Application filed November 19,1888, Serial No. 291,248, (No model.)

To all whom it may conceri:

Be it known that we, FREDERICK H. La-
FORGE, of Waterbury, county of New Haven,
State of Connecticut,and HuGH J. BARKER, of
Philadelphia, in the county of PPhiladelphia
and State of Penngylvania, have invented a
new Improvement in Friction-Clutches; and
we do hereby declare the following,when taken
in connection with accompanying drawings
and the letlers of reference marked thereon,

to be a full, clear, and exact desecription of the i

same, and which said drawings constitite part
of this specification, and represent, in—

Figure 1, a top or plan view of the clutch !

and a portion of each shaft to which the parts

are attached; Fig. 2, a transverse section on
line « x of Fig. 3, locking toward the shaft B,
the said line cutting in a plane with the edge
of the shoes I; Fig. 3, a longitudinal central
section showing side view of the slide and the
rollers between it and the head; Fig. 4, a
transverse section on the same line,  «, as
Fig. 2, but looking in the opposite direction;
Fig. 5, a modification; Figs. 6 and 7, longitudi-
nal section and end views showing a modifi-
cation in the arrangement of the cluteh.
This invention relates to an Improvement
in friction-clutches, having for its object to
produce a rotation from the driven part of
the eluteh to a shaft, and so that, power being
applied to the said driven part to give it a
constant revolution in one direction, the
clutch may engage the shaft to be driven, so
as to impart to it a rotation in the same direc-
tion of the driven part of the cluteh orin the
reverse direction, as may be desired, and so
that a forward or backward revolution may
be imparted, as desired; and the invention
consists of a elutch composed of two parts, one
of which forms a head recessed upon one side
to form a chamber, the walls of which cham-
ber are concentric with the axis of the shaft
upon which the said part is placed, the sec-
ond partarranged toslide longitudinally upon
the shaft and concentric with the said head,
but yet connected with the shaft upon which
it slides, s0 as to revolve therewith, the said
slide provided with a frietion-surface, which,
under the longitudinal movement of the said
slide, is forced against the interiorwall of the
chamber of the said head to make frictional

t head and impart rotation thereto or receive.

{

contact therewith or withdrawn therefrom to
release such contact, thesaid slide constructed
with a concentrie conical surface within the
said chamber, the diminution in diameter of
the conical snrface heing in the opposite di-
rection to that requived for the movement of
the slide to engage its frietional surface di-
rectly with the said head, and the said conical
surface Leing of smaller diamoter than the
adjacent walls of the said chamber, combined
with rollers hetween the said conical surface
of the slide and the corresponding surface of
the walls of the chamber, and whereby, as the
slide is moved in one direction, the said frie-
tional surface of theslide will engage the said

rotation therefrom, as the case may be,in the
same direction as that of the head; but when
the said slide is moved in the opposite direc-

¢ tion it will break the direct engagement be-

tween the slide and head, and the slide will
thus engage the said rollers, which work in
contact with hoth the said conieal surface of
the slide and the corresponding surface of the
chamber, so that the direction of rotation of
said head and slide will be opposite each
other, as more fully hereinafter described.

In illustrating the invention we will first
do so as applied to two independent shafts in
line with each other,oneof which is the driven
shaft, and which may be considered as the
driving-shaft of a steam-engine, and the other
as a propeller-shaft, to which the rotation of
the driving-shaft of the engine is to be im-
parted in one direction or the other, accord-
ing to the movement of the boat required.

A represents one shaft—say the engine-

' shaft—to which power is applied to impart

constant rotation in one diveetion. B repre-
sents the other shaft—say the propeller-
shaft—whieh is in axial line with the shaft
A, and which it is desirable shall revolve in
either direction.

To the shaft B a head, C, is fixed, so as to

become substantially a part of that shaft..

This head iz constructed with side walls,
forming a chamber within the head concen-
tric with the ghaft B, which chamber sur-
rounds theadjacent end of the driven shaft A.

On the shaft A a slide, , isarranged, which
is splined to the shaft, so as to positively re-
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volve with the shaft A; but yet be free for
longitudinal movement. The slide is con:
structed with an annular groove, I, by which
the longitudinal movement is imparted to the
slide. As here represented, such movement
is imparted to the slide by means of a lever,

G, from which a stud, I, extends into the

groove I of the slide, and so that as thelever
is moved in either direction it will corre-
spondingly move: the slide. This slide ex-
tends within the chamber of the head C.

Within the chamber friction-shoes I arve ar-
ranged,one or move, the surface of which cor-
responds to the inner wall of the chamber,
and so that they may be forced into frictional
contact therewith or withdrawn from such
frictional contact, substantially as in well-
known friction-clutehes.

The shoes are connected to the slide E by
means of links J, hinged to the slide and to
the shoes, as seen in Ifigs. 2 and '3, {he links
standing oblique to a transverse plane through
the axis. Consequently as the slide is moved
in one direction—say to the right, Fig. 83—
the links will approach the said right-angular
plane and eause the shoes to. come into firm
contact with the interior surface of the cham-
ber of the head C, as seen in broken lines,
Tig..3; but when moved in the opposite direc.
tion the shoes will be withdrawn, as indicated
in Figs. 2 and 3, g0 as todisengage the head C
from the said shoes. Theshaft A being driven,
the engagement of theshoes with the head C,
as before described, causes the shaft B to par-
take of the revolution of the shaft A'in the
same direction so long as the shoes shall be

thns engaged; but upon the disengagement

of the shoes the shaft B will cease its revolu-

tion, while the shaft A will continue its revo-
lution, substantially asin well-known friction-
clutches.

The slide E is constructed with a conical
concentrie surface, K, within the chamber,
the larger diameter 1nward or toward the
shoes. “The diameter of this conieal portion
K of the slide is considerably less than the
diameter of the chamber of the head, and so
as to leave a concentric space b‘etween the
conical surface of the slide and the inner sur-
That portion
of the wall of the chamber which corrésponds
to the conical surface of the slide K dimin-
ishes in diameter outward to a somewhat
greater extent than the diminution in diam-
eter of the conical surface K of theslide, and
so that the space between the said conical
portion IU of the slide and the corresponding
portion of the wall of the chamber forms an
annular space around the conical portion K,
the sides of that space converging outwardly,
as shown.

Between the conical portion K of the slide
and the corresponding surface of the walls of
the chamber rollers I. (one or more) are ar-
ranged upon axles M, these axles.being sup-
ported in a statlonaly position, here repre-
sented as by a frame, N, outside the head sur-

- ber.

rounding the slide, as seen in ¥ig. 3. This
frame is supported from the adjacent frame-
work, s0 as to remain stationary irrespective
of the rotation of either-of the shafts. (See
also Figs. 6.and 7.)  The rollers are of coni-
cal shape, diminishing in diameter outward
and correspond to the adjacent surfaces of
the conical portion I of theslide and the cor-
responding portion of the wall of the cham-
This conieal shape of the rollers is neec-
essary, in -orvder that the rollers may travel
smoothly and without rubbing on the surface
of the conical portion of the slide and the cor-
responding surface of the head. The posi-
tion of the rollers L is such that they remain
in substantially constant contact with the in-
ner wall of the chamber, as seen in Fig. 3,
and so that when the slide K is w ith(h"twn to

disengage the shoes I, as seen in Fig. 3, the "

conical portion K wﬂl be brought to a forei-
ble bearing against the said 1‘0116‘1’S L L, and
so that the revolution of the slide carrying
this conical portion K will be imparted to the
said rollers L; and because of the contact of
the said rollers L with the inner surface of
the chamber of the head the rotation of the
rollers will be imparted to the said head, and
thence to the other shaft.  The mmmon im-
parted to the rollers is in the opposite direc-
tion to the revolution of the shaft K, as indi-
cated by arrows in Fig. 4, and the reverse of
what the revolution would be when the shoes
are in contact with the ‘head, as before de-
seribed. When the slide is moved, as indi-
cated in broken lines, Fig. 3, to bring the
shoes into working contact with the head, the
portion K is, because of .its conical shape,
withdrawn from contact with the rollers L,
leaving the head and its shaft independent of
the aohon of the conical portion X of the
slide. An intermediate po%mon between the
two points indicated in ¥ig. 3 will of course
leave the head free from engagement with the

slide, and consequently the shaft B will re-

main stationary, while the shaft A will con-
tinue its revolution.

It will be understood that the power may
be applied to either shaft, the result being the
same. In the one case the slide becomes the
driver between the two shafts, 'and in the
other the head becomes the driver. -As thus
applied to the connection of one shaft with
another in line therewith,as in a propeller,
the operation is as follows: If it is-desirable
to stop the propeller-wheel from revolving,
the slide is brought to its intermediate posi-
tion. (Indlcq’red by the lever in Fig. 1.) If

then it is desired that the propellm* wheel.

shall revolve in the same direction as the

“driven shaft A, the slide is moved to brmO'

the shoes T mto engagement with the head
when the rotation will be imparted to the
shaft B in the same direction as the shaft
A. Now,if it be desired to reverse the di-
rection of the propeller, theslide is withdrawn
to disengage the shoes I and the conical por-
tion X is brOUOht between the rollers I, and
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g0 as to impart rotation thercto, the result of
which is that the shaft B will be caused to
revolve in the opposite direction to that of
the driven shaft B.

Various deviees are known in the art for
making friction connection between the slide
on one¢ shaft and the chamber of the head on

the other shaft, whereby therotation imparted !

to both shafts will bein the same direction—

such, for illustration, as a conical surface on :

the slide, which will engage a corresponding
surface in the head, as seen in Fig. 5.
therefore do not wish to be understood aslim-

iting the invention to the particular connec- !

tion between theshoes and the slide or to the
necessary employment of shoes, although we
prefer such shoes as illustrated as heing ef-
fective.

The illugtration which we have thus made

will be sufficient to enable others skilled in |

the art to apply the invention to two shafts
in line, one of which is to be emploved to
drive the other. We will now describe the
invention as applied to a shaft in which the
power for rotating the shaft is to be derived
throngh a belt or its equivalent, so that the
rotation of the said shaft may-be made in
either direction. This modification of thein-
vention ig illustratedin Figs. 6 and 7, the same
letters indicating the same parts, the shaft B
in this case being the shaft which is to be
driven and upon which the eluteh mechanism
iz arranged. The head is formed as a part of
the pulley N’—that is, the chamber within
which the clnteh mechanism operates is in
the form of a lange on the pulley, which flange

forms the chamber described in the first illus- |

tration. Thepulleyisarrangedlooseupon the
shaft, but held longitudinally by collars O P
on the sghaft, so as to prevent longitudinal
movement of the pulley, while it revolves
freely on the shaft as an axle. The slide is
splined to the shaft, as in the fivst illustration.

In this ease the entive clutch is arranged upon !

the same shaftinstead of upon two independ-
ent shafts in line with each other, as first de-
scribed. TPowerheing applied to the pulley N7,
a constant rotation inone direction will be im-
parted thereto, but without necessarily com-
municating that revolution to the shaft; but
if the slide be moved in one direction, as in
the first illustration, the frictional engage-

-ment befween the slide and pulley will be

made ag before, and when the slide iy moved
in the opposite direction that frictional en-

gagement. will be broken and the rollers will

come into action the same asg before. In the
first case the shaft will he driven in the same
direction as the pulley. In the othercase the
rotation of the shaft will be in the opposite
direction to that of the pulley.

The mechanism which we have thus illus-
trated for applying the power through a pul-
ley or its equivalent is adapted for nise upon
counter-shafts for driving lathes, where some-
times it is desired that the lathe shall run in
one direction and other times in the opposite

We |

divection, and will he sulticient 1o enable oth-
ers skilled in the art to apply {he reversing-
cluteh to other purposes.

We ¢laim—

1. The combination of a dviven shaft and
a shaft to be driven, the two shafts being in
axial line with each other, a head made fast
toone of said shafts, the said head construeted
i with a concentric chamber, inte which the
other shaft extends, a longitudinal slide on
- said other shaft secured to said other shaft
i and so as to revolve therewith, but free for
| longitudinal movement thereon, the said slide
! provided with a surface within said chamber
i corresponding to and adapted to frietionally
| engage or disengage said slide and head, ac-
! cording to the direction of movement of said
. slide, the said slide also econstructed with a
conical concentric surface within said cham-
ber diminishing in diameter in the direction
i in which the slide moves to disengage its
frictional surface from said head, said coni-
cal surface being of smaller diameter than
thie internal diameter of said chamber, that
portion of the surface of said chamber which
Csurrounds said conical portion of the slide
being concentric with the said coniecal sur-
face, with rollers arranged upon stationary
Paxles between the conical surface of said
i slide and the corresponding surface of the
gaid chamber, substantially as described, and
whereby the movement of the said slide in
one direction engages the said head, so as to
impart rotation to the shaft with which the
| head is conneeted in the same direction as
' that of the other shaflt, and when the slide is
moved in the opposite direction the slide dis-
i engages the said connection with the said
head, and the conical surface of the slide en-
gages the said rollers, and thereby imparts a
rotation to the said head and its shaft in the
direction opposite to that of the said other
shaft.

i 2. The combination of a driven shaftanda
tshaflt to be driven, the two shafts being in
| axial line with each other, a head made fast
“to one of said shafts, the said head con-

structed with a concentric chamber, into which

the other shaft extends, a longitudinal slide

on the gaid other shaft secured to said other

shaft so as to revolve therewith, hut free for
:longitudinal movement thereon, one or more
. shoes within said chamber and presenting a
| surface or surfaces corresponding to the sur-
face of the wall of said chamber, the said
shoes being in connection with the saidslide,
so that the longitudinal movement of the
slide will impart corresponding radial move-
ment to said shoes, the said slide constructed
with a conical concentric surface diminishing
in diameter in the direction in which the
slide moves to retract the said shoes, said
. conical surface of smaller diameter than the
intermal diameter of said chamber, that por-
tion of the surface of the said chamberwhich
surrounds the said conical portion of the
! slide being concentric with the said conical
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surface,with rollers arranged upon stationary
axles between the conical surface of said
slide and the corresponding surface of the
said chamber, substantially as described, and
whereby the movement of the said slide in
one direction applies the shoes to the said
head fo impart rotation to the shaft with

which the head is connected in the same di-

rection as that of the other shaft, and when
the slide is moved in the opposite direction
disconnects said shoes from the head,and the
conieal gurface of the slide engages the said
rollers, and theveby imparts a rofation to the
said head and its shaft in the direction oppo-
site to that of the said other shaft.

3. Theherein-described friction-cluteh, con-
sisting of a head arranged upon a shaft and
forming a concentric chamber around said
shaft, combined with a longitndinal slide con-
centric with said chamber and arranged upon
a shaft for longitudinal movement, but en-
gaged with said shaft circumferentially, the
said slide provided with a surface withinsaid
chamber corresponding to and adapted to frie-
ticnally engage or disengage said slide and

head, according to the direction of movement
of said slide, the said slide also constructed
with a conical concentric surface within said
chamber diminishing in diameter in the direc-
tion in which the slide moves to disengage its
frictional surface from said head,said conical
surface of smaller diameter than the internal
diameter of the said chamber, that portion of
the surface of said chamber which surrounds
said conical portion of the slide being con-
centric with the said conical surface, with
rollers arranged upon stationary axles be-
tween the conical surface of said slide and
the corresponding surface of the said cham-
ber, substantially as and for the purpose de-
seribed.

FREDERICK H. LAFORGE.
HUGIH J. BARKER.

Witnesses for Laforge:
WM. MOsSES,
F. H. AvUsTIN.
- Witnesses for Barker:
E. S. HaLy,
W. A. PAULDING.
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