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5 Claims.

This invention relates to friction couplings,
and particularly to disc type couplings in which

friction discs are releasably adjustable into frie-

tional engagement in & special manner:

The main object of my invention is to provide
an effective friction coupling for interconnect-
ing rotating parts wherein the working members
are automatically blocked in engaged position:
which is attained at the end of a coupling step,
dnd having the friction surfaces thereof subjected
to a constant resilient pressure which may be
regulated as desired.

‘Another object is to include in such a coupling
g stack of friction discs which are alternately
connected in angular direction with a driving
member and & driven member and spaced ap-
preciably apart in released position, without
causing. vibration and chattering or accidental

reciprocal contacts between adjacent dvscs t0‘

oceur,

A further object is to have a coupling of the
charseter indicated with all surfaces thereof ac-
tively used and of such simple ‘and accessible
form that they are readily turned and ground to
final shape at low cost.

It is-8lso an object to embedy the mventlon ‘in
& separate unit provided with rotatable means
capakle of heing connected by various types of
fastening means with a driven shaft as well as
with: the drive shaft of the mechanism in: which:

the present coupling is intended to be inserted..

It is even an object herein to mount a deviee
embodying the invention directly on the shaftof
& prime mover by means of rings or wedges re-
spectively located in cireular or Longitu'dinal
grooves which are readily ecut.

The invention is mainly characterized by cer-
tain structural and operative features, namely,
that between a mufl or clutch collar which: is
axially shiftable by means of a shifting fork or
the like of eoniventional construction, and the
friction plates or dises, several rotating members
forming a series of intermediate transmitting de-
vices are interposed. The latter may include a
rolling bearing race with a set of rolling bearings
spaced apart under the muff or the like, and both
shiftable in axlal direction by means of a circular
tapered or conical portion engaging the same and
eapable of axially moving the friction plates or
dizcs by means of an operating collar of sliding
ferrule also preferably provided with an augiliary
ecllar or ferrule cooperating therewith. The
mertioned tapering or conical portions forms
part of the side surface of an internal groove in
the muff, white the auxiliary collar is provided
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withs a&: brakmg device: or-stop: in ordev tor deter-
miner and: control: the maximum; open spacing
between: the friction: dises:and thus:the maximum.
end pressure attained; the rotating motion trans--
mitting devices during axialshifting reacting.
against; suitable eircular surface portiens, formed
on an inner element of the- operamlng colla,r ov;
ferrule.

A feature of the invention; 1s alsa to 1nclude a

deries;of light; springs disposed.between alternate-
friction dises: and: servihg toreffect complete.dis--
engagement; - arid: automatic; separation. of the.
dises whien ther coupling: isito be-engaged,
- Thet invefition; furthermore includes one. or
miore” end: springs forming: a. resilient. system, ea-:
pable:of: exerting: suffielent: pressure on. the fric~
tiory disc. assemblyr to tramsmit. the: desired ton-
sioral mevement; thereto; and: preferably. inserted:
between: the-end disc of the agsembly and a, sta-
tiontary member: The-resilient system: referred to:
involves &. suitable: terminal structuve- disposed:
between: the: operating: collar and the first: disc
of the assembly;, while-regulation of this-resilient.
system mayhs obtained by shifting the stationary
member. by Serewing it o the driven. or drive:
shaft in either direction. Im: addition, the re~
silietit. systenr may be regulated: and. maintained
in: attained adjustment: by means of a pawl and.
ratehet systemy: or the like capable of Iocking» the.
parts: in: the desired. pesition. :

“The nature of the profile of the inner groove

of the muff ‘or clutch collar and of the interior
operating surface portions, with: which the men-~
tioned rofating members engage: automatically
provides three stages of operation for an engage~
ment. cycle of the coupling; namely, mutual ap-~
proach; of the: frietion dises through a rapid
movenient of wide range into substantial: prox-
imity; pressure slowly applied upen the friction
discs with: suffieient; force to compress the men-
tioned resilient system:; and finally a swift. move-
mient’ through: & variable range automatically
Tocking the device in: engaged position.
T T order to faeilitate. ready comprehension of
this invention faer a- proper appreciation of the
salient features thereof, the invention is illus-
trated in- several suggesting and non-limiting
forms, as well ag in a schematic form displaying
saveral different: phases of operative engagement
5¢ shown on the accompanying drawings forming
part hereof, and in which:

Fig. 1 is afragmentary axial section of a cou-
pling devicermade according to-the invention and
embodying the same in & simple form, the de-
viee being shown in disengaged peosition;
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Fig. 2 is a similar view showing the parts as:
disposed at the end of a first stage of engagement.
during initial approach of the friction dises;

Pig. 3 is also a fragmentary axial section show--
ing the parts in another stage of engagement.
with the friction discs under compression and.
the parts being initially locked in engaged posi~
tion; .

Fig. 4 is a further fragmentary section limited.
to the actuating parts appearing in the right.
halves of Figures 1, 2, and 3, showing the parts:
in the third stage and finally locked in engaged.
position; :

Fig. 5 is a longitudinal axial section of a fric-
tion coupling made according to the invention and.
embodying the same in a complete single form:
and being disposed in disengaged position;

Tig. 6 is a similar longitudinal axial section ofl
the same coupling in engaged position; ‘and

Fig. 7 is a longitudinal.axial section of a com~
plete coupling in double form with two opposed.
engaging systems adapted for alternative control
of rotation in opposite directions in reversible ap-
paratus and adapted to be mounted on a trans-
mission: or drive shaft.

Throughout the views; the same reference nu-
merals indicate the same or like parts.

Referring now particularly to Figures 1 to 4
inclusive, a driving or driven shaft { has a lon~
gitudinal groove ‘or ‘slot-1’ into which inward.
projections 2’ of:a plurality of friction dises 2
extend in such fashion that the latter are posi-
tively rotated with shaft . These dises are
spaced apart, with a plurality of additional frie~
tion dises 3 alternating therewith and also mount-
ed on shaft I, and having radial projections 3"
extending into an internal longitudinal slot 4~
in a hollow rotatable head or shaft casing 4 form-
ing part of, or attached to, the respectively op-
posite drive or driven shaft. Upon shaft | is
also slidably mounted an operating muff or clutch:
collar 5 provided with an externally accessible
groove 5’ in which a more or less conventional
shifting fork (not shown) may engage for shift-
ing the muff axially along the shaft for a pur-
pose to be explained. 7

Due to the projection of radial portions 2’ of
plates 2 into groove i’ of the shaft 1, all of these
plates or discs are held simultaneously angularly
together, and the same is true independently of
the other alternate dises 3 by virtue of their radial
projections 3’ extending ‘into slot 4" of hollow
shaft casing 4. Within the muff a circular series
of rolling bearings 6 are supported on the shaft,
normally riding on the intermediate cylindrical
step or shoulder la on the shaft adjacent to an
upper step of annular shoulder ic thereon with-
in a wide internal groove 5¢ in the muff having
inclined sides 5b. .

surrounding shaft i and capable of axial move-
ment within, but independently of, the movable
muff § is an operating collar or ferrule 1 slidably
mounted on annular shoulder {d of the shaft
which may represent the general diameter of
the shaft if desired, but between this annular
shoulder id and eylindrical shoulder lc is located
an annular groove |b. The mentioned collar
or ferrule 1, due to the simplicity of the form of
the invention in Figures 1 to 4, directly abuts
the end disc 2 at one end of the series and retains
bearing members § on the cylindrical portion of
shoulder {a, while between each pair of discs
2 is mounted a light separating spring 8. The
several separating springs are mounted on a rod
8’ extending slidably through portions 2’ of dises
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2. 'Between the opposite end disc 2 and a disc
or stop plate 10 anchored to shaft I, are located
compression springs 9 (one shown) in order to
introduce a factor of resiliency into the system
as a whole. In the device thus far described,
the friction discs 2 and 3 are free and disengaged
so that shaft head 4 is rotatable with its shaft
(not shown) and is independent of shaft | and
its appurtenances:

If the operation of effecting coupling between
shaft | and shaft casing head 4 is considered,
Figure 2 illustrates how axial movement of mufl
5 from original position indicated in broken
lines in said figure through a distance ¢ toward
the discs, thereby serves to guide and thus push
bearings 6 off cylindrical shoulder ia through a
distance a’ and thus exerts endwise pressure on
the right end of operating collar 1, causing the
latter to -initially bring friction discs 2 and 3
together through distance o'’ against the pres-
sure of separating springs 8. The indicated dis-
tances @, ¢’ and o'’ are substantially equal, and
but a small amount of energy is required to ef-
fect the movement described, as it is merely
that required to compress light separating
springs 8.

The next or pressure phase of the operation
illustrated in Figure 3 shows how further axial
shifting of muff 5 causes bearing members 6 to
shift axially to a distance b’ and to drop into
groove b in which they become located be-
tween the end of cylindrical shoulder or step ia
and operating collar 7. This still further com-
presses the friction discs and also end springs 3.
The speed of descent of rolling bearings 6 into
the groove Ib with respect to the translational
movement of the muff is a function of angle B
of one side of groove 50 and the shaft axis. The
bottom face Sc of the mufl is substantially cylin-
drical and in this stage sufficiently far advanced
over rolling bearings 6 to prevent displacement
thereof from groove Ib, the muff having moved
from the broken line position of Figures 1 and 2
through the distance b in Figures 3 and 4.

The movement of end disc 2 from released po-
sition at the right into the pressure phase is
represented by distance a’’ in Figures 2, 3 and 4,
and the final movement of the final compression
stages as indicated in Figures 3 and 4 is represent-
ed by the relatively short distance b’’, demon-
strating that a small amount of effort sufficies to
shift rolling bearings 6, the corresponding dis-
tance b’ throush an easily adjusted range of
movement, while the final stage of movement of
the muff occurs through distance ¢ without hav-
ing any further effect on the discs, the rolling
kearing 6, or an operating collar T, but simply
presents the longer inner cylindrical surface &c
thereof to the rolling bearings, thus effectively
and finally covering and thereby klocking them
against axial or radial displacement while the
dises are mutually engaged under maximum
compression.

As indicated in Figure 4, the reaction R of the
resilient pressure and spacing members included
in the apparatus, due to the angle of inclination
C of the junction step between the cylindrical
shoulder {¢ and the bottom of groove 15, a radial
component R’ is produced which is relatively less
than the value of R. The result is that no axial
component is produced which would tend to dis-
place the muff in axial direction, and hence, the
rolling bearings are guided in uniform manner
by the groove Ib and inner cylindrical surface §c
of the mufl, the coupling thus remaining automa-
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tieally ‘engaged  until the mufl- is deliberately

shifteq to idle position by external means such

as the fork or other controlling device (not
shown).

In order to release the coupling, a reversal ‘of
the previously deseribed movement of the muff
is effected toward: the right through distances c,
b, and ¢. ' Duribg movement through distance ¢,
ne change in the cther parts will oceur, but when
the muff or clittch collar 5§ passes' through dis-

tance b, the internal groove 5 thereof begins to-
be presented to the rolling bearings 6, allowing:
the latter to ride outwardly over the inelined wall
between groove or recess {b-and eylindrieal shoul=

der fa by the effect-of the radial component angle
¢ under impulse B of the end springs 9. During
return of muf 5 through distdnce e, the roiller

bearings are wholly réturned by resilient axial’

“mevement of opergting collar T to roll on cylin

drical surface {o while being retained thereon by
the internal cylindrical surface 5b of the muff.-

The net result is that the discs are separated by

springs 8 and the couplmg as & whole is disene

gaged:
In Figures 5 and 6, g practical form of con-

struction of the coupling is illustrated; whereil:

the driving or driven shaft: I serves to carry and
support. the friction: disc mechanism which is
effsctive to connect the shaft 1 with the hollow
head or casing 12 of the other shaft to be coupled
to' this shaft 1. In this embodiment, the -disc
assembly 13 is-compressed between terminal discs
t4 and 15 and in released position are spacéd

apart by light spacing springs {6, while the shift- -

able mufl’ (T of the rolling bearings i§ and the
operatinig collar {9 operate in simildr fashion to
the: corresponding members in Figures 1 and 4.

Similar remarks apply to compression springs 28

disposed between disc {9 and anchmed chsc or
stop 2 {on shaft (1.

Adjacent to end disc I4 is mounted an aux-’
iliary collar ‘23 preferably screwed upon ‘a
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seribed @ single friction coupling for either eou--
pling or uncoupling’ two shafts, it is pessible to
have a double friction coupling structure em-
hodying the same principles’ as illustrated: in
Figure 7. I Pigure 5 is momentarily referred to
again, it will readily be seen that the entire por-
tion or side of Figure 7 extending to the left
of reference 5—=5 in the latter figure substantially
corresponds thereto with respect to shaft 11, head
or casing 1%, the dise assembly and the operat-
ing and auxiliary collars, the key as well as the
muff and roling bearings; . Then, instead of the
shaft terminating at the right of line T—T at full:
diameter as in Figure 5, the shaft is provided not

' only with the left groove 37 buf also with & sym-

metrically opposite groove 31’ gt the right of the
intermediate symmetrical rib or annular shoulder
41 which is:provided with sloping sides, with.the
restult that the total structure to the right of
reference line 5—5 in Figure 7 is an exact sym-
metrical’ duplication of the: structure at the left
of this line:

In- the double form:of friction coupling as:per
Figure 7, an internal drive shaft 3{ has a pair
of rings 33 spaced apart in grooves 43 at ane
side; and a similar pair of rings 33’ spaced apart
in further grooves 43 at the other side of line
5§ on shaft 31. The two adjacent rings 33
and 33’ symmetrically’ disposed on either side of
the mentioned center line on the shaft form stops
for a sleeve 36 held against axial displacement
thereby, and prevented by means of a set screw’

- 84 from rotating with respect to-inner shaft 31.

40

threaded portion of operating collar 19 in such- .

faghion as to form virtually an adjustable push-
ing flange thereon which: by rotation can be axi-

ally’ shifted in order to adjust tlie end pressure’

intended to be effectively applied to the disc as-

sembly during engagement, the aumhary collar
28 Being provided with & detent pin 22 to prevent
relative rotation between collar 23 and’ end’»

disc 14.

Alternate discs of assembly 13 and end disc M

have radial projections 28, Z7 interconnected by

a slidable rod 28 and extending into longitudinal

groove 28 in. shaft ¢, which thus prevents rota-
tion on: the shaft of these discs and likewise of
collar 23 connected to end: disc {4 by a. pin 22.

As it.is desirable also to prevent relative rotation:

of muff i1, a key 24 is fixed on shaft I{ in Jongi-

tudinal position to engage slidably in an 111terna1u

keyway 25 in this muff, so that the latter is free

to shift axially along the shaft but is non-ro-

tatable thereon.

Tn Fig. 6, the muff ig shifted to the operative
or engaged position of the coupling so as to block
the rolling bearings 18 in their lower or inner
positions within the cylindrieal right end of dise
muff, with the auxiliary collar on operatiig col-
lar i9 bearing against end disc 18 and thereby

exerting pressure on the entire dise dgsermbly 12

with the end springs 20 in-at least partly com=-
pressed condition, Releasing of this coupling will
of coursa occur by operatively shifting muff {7 to
the right toward the:original position of Figure 5.

While in the foregoing: I- have shown:and de=
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Between the alternate frietion. discs of groups 36
and 36 are located resilient spacing rings 34 and:
34, while splines 32, 32’ engaging in the shaft
serve to prevent rotation of end: discs 45, 45°, 4§
and 46’, as well as anchoring discs or stops 47,

&7 Within heads or casings 48, 48”.

‘ The mentioned stop discs 47, 41’ are prevented
from shifting axially apart by the outer mutually
remote rings 33 and 23" on shaft 31, while the
key 29 fixed in sleeve 38 exterids: radzally out
through elongated slot 42 in' operating collar or
ferrule 40 and slidably into internal keyway 35’
in muff 35. Upon the opposite ends:of operating
collar 49 are adjustably serewed auxiliary collars
49; 88 bearing against inney end discs 45, 45’ and’
being adjustable in pressure relation tothe latter
by meaans of adjusting devices 58; 86” simiilar to
the corresponding devices 22 of Figures 5 and 6.

However, in the friction: coupling of Figure T,
the arrangement is such that the operating collar,.
being of. substantially double length and: con-
struction in contrast with the corresponding’ op=
erating collar or ferrule of Figures 5'and 6, makes
it possible to accomplish more than to shift it
a useful distance toward the left from its central
position by means of muff 35 to cause coupling
through disc assembly 30 between' inner shaft
31 and shaft head or casing 848, In: such en-
gaged position the rolling bearings 38 are located
in' annular groove 37 at the left of rib 41, while
the dise assembly 38’ and shaft 31 with respect
to head or casing 48 are uncoupled and therefore
independently rotatable.

Thus, the mufl 35 may dlso be shifted toward
the right past center,  when: head 48 with. its
disc assembly 30 becomes disengaged and rolling
bearings- 38 are brought over the central annu-
lar rib- 41 into annular groove 37/, and disc
assembly. 31 thereby becomes engaged in- such:
fashion gs- to: couple shaft 31 to shaft head or
casing 48. Thus either head 48 or 48’ may be
alternatively and selegtively: coupled through:dise
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assemblies 30 and 30’ to the inner shaft 31, at
will, by means of the same muff 35 and the op-
erating collars 40.

Manifestly, variations may be resorted to and
parts and features may be modified or used with-
out others within the scope of the appended
claims.

Having now fully described my invention, I
claim:

1. A friction coupling comprising in combina-
tion, a drive shaft; a driven shaft; cooperating
friction discs carried by said two shafts for trans-
mitting motion between the shafts when com-
pressed; end members provided for said friction
discs; a first recess formed on the outer surface
of said drive shaft, said first recess having two
stepped cylindrical bottom  portions. connected
by an inclined surface; a clutch collar slidable
on said drive shaft across said recess; a second
recess formed on the inner face of said clutch
collar, said second recess having oppositely in-
clined surfaces and being in inoperative position
disposed across the shallower of said sftepped
bottom portions of said first recess; a ring of balls
disposed in said first recess; a slide member
disposed for contact with one of said end mem-
bers and said ring of balls; a stop plate fixedly
secured to said drive shaft; spring means abutting
at one end against said stop plate and at the
other end against the other of said end members
and urging said friction discs in one direction to-
ward said slide member; and means for moving
said clutch collar axially on said drive shaft
whereby said balls. are forced by one of said
ineclined surfaces of said second recess across said
inclined surface of said first recess from the
shallower onto the deeper of said bottom por-
tions of said first recess when moved in the di-
rection opposite to said one direction, and where-
by said balls are forced by the action of said
spring means to ride upwardly across said in-
clined surface from the deeper to the shallower
of said bottom portions when said clutch collar is
moved in said one direction into inoperative posi-
tion. :

2. A friction coupling comprising in combina«~
tion, a drive shaft; a driven shaft; cooperating
friction discs carried by said two shafts for trans-
mitting motion between the shafts when com-
pressed; end members provided for said friction
discs; a first recess formed on the outer surface
of said drive shaft, said first recess having two
stepped cylindrical bottom portions connected by
an inclined surface; a clutch collar slidable on
said drive shaft across said recess; a second re-
cess formed on the inner face of said clutch collar,
said second recess -having oppositely inclined
surfaces and being in inoperative position dis-
posed across the shallower of said stepped bottom
portions of said first recess; a ring of balls dis-
posed in said first recess; a ferrule slidably dis-
posed on said drive shaft so as to be in contact
with one of said end members at one end and with
said ring of balls at the other end; a stop plate
fixedly secured to said drive shaft; spring means
abutting at one end against said stop plate and
at the other end against the other of said end
members and urging said {friction dises in one
direction toward said slide member; and means
for moving said clutch collar axially on said drive
shaft whereby said balls are forced by one of
said inclined surfaces of said second recess across
said inclined surface of said first recess from the
shallower onto the deeper of said bottom portions
of said first recess when moved in the direction
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8

opposite to said one direction, and whereby said
balls are forced by the action of said spring.
means to ride upwardly across said inclined sur-
face from the deeper to the shallower of said
bottom portions. when said clutch collar is moved
in said one direction into inoperative position.

3. A friction coupling comprising in combina-
tion, a drive shaft; a driven shaft; cooperating
friction discs carried by said two shafts for trans-
mitting motion between the shafts when com-
pressed; end members provided for said friction
discs; a first recess formed on the outer surface.
of said drive shaft, said first recess having two
stepped cylindrical bottom portions connected
by an inclined surface; a clutch collar slidable
on said drive shaft across said recess; a second
recess formed on the inner face of said clutch col-
lar, said second recess having oppositely inclined.
surfaces and being in inoperative position dis-
posed across the shallower of said stepped bot-
tom portions of said bottom portions of said first
recess; a ring of balls disposed in said first re-
cess; a slide member disposed for contact with
one of said end members and said ring of balls; a
stop plate fixedly secured to said drive shaft;
spring means abutting at one end.against said
stop plate and at the other end against the other

" of said end members and urging said friction

dises in one direction toward said slide member;
resilient means for urging said friction dises and
said end members apart; and means for moving
said clutch collar axially on said drive shaft
whereby said balls are forced by one of said in-
clined surfaces of said second recess across said
inclined surface of said first recess from the
shallower onto: the deeper of said bottom por-
tions of said first recess when moved in the direc-
tion opposite to said one direction, and whereby
said balls are forced by the action of said spring
means to ride upwardly across said inclined sur-
face from the deeper to the shallower of said
bottom portions when said clutch collar is moved
in said one direction into inoperative position.
4. A friction coupling comprising in combina-
tion, a drive shaft; s driven shaft; cooperating
friction discs carried by said two shafts for trans-
mitting motion between the shafts when com-
pressed; end members provided for said friction
dises; a first recess formed on the outer surface
of said drive shaft, said first recess having two
cylindrical bottom portions connected by an in-
clined surface; a clutch collar slidable on said
drive shaft across said recess; a second recess
formed on the inner face of said clutch collar,
said second recess having oppositely inclined sur-
faces and being in inoperative position disposed
across one of said bottom portions of said first
recess; a ring of balls disposed in said first recess;
a slide member disposed for contact with one of
said end members and said ring of balls; a
stop plate fixedly secured to said drive shaft;
spring means abutting at one end against said
stop plate and at the other end against the other
of said end members and urging said friction dises
in one direction ftoward said slide member;
resilient means disposed between said friction
dises urging the said friction discs and said end
members apart; and means for moving said
clutch collar axially on said drive shaft whereby
said balls are forced by one of said inclined sur-
faces of said second recess across said ineclined
surface of said first recess from one onto the other
of said bottom portions of said first recess and
whereby said spring means force said balls to re-
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turn when said clutch collar is returned to in-
operative position.

5. A friction coupling comprising in combina-
tion, a drive shaft; a pair of driven shafts; co-
operating friction discs, one group for each of said
driven shafts, the said friction discs being carried
by said driving shaft and said driven shafts for
transmitting motion between said driving shaft
and said driven shafts when compressed; end
members provided for each group of said friction
dises; a first recess formed on the outer surface of
said drive shaft, the said first recess having two
cylindrical bottom portions connected by a raised
portion having the'shape of a truncated cone in

section; a cluteh collar slidable on said drive shaft 1

across said first recess; a second recess formed on
the inner face of said clutch collar, said second re-
cess having oppositely inclined surfaces and being
normally disposed across part of said first recess;

a single ring of balls disposed in said first recess; a ¢

pair of slide members, one for each group of said

10
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friction discs, each of said slide members being
disposed for contact with one of said end mem-
bers and with said balls; and means for moving
said clutch collar axially on said drive shaft
whereby said balls are forced by one or the other
of said inclined surfaces of said second recess
onto one or the other of said bottom portions
of said first recess.

MESHIA, CARLO.
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