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- This invention relates to an improved
flexible or cushion coupling. - '

The primary object of this. invention is
the provision of an improved cushion cou-
pling of the type adapted for use between
drive and driven shaft sections, primarily
adapted to displace the ordinary fiber cou-
pling used for such purpose.

A further object of this invention is the

provision of a cushion coupling of the above
mentioned character which will" transmit
power from one shaft section to another with
a cushioning effect, preventing shock, strain,
and jerking, and at a predetermined point
of power application providing a positive
and rigid driving connection.

A further object of this invention is the
provision of an improved cushion coupling
for drive and driven shafts, of such a nature
as to insure a proper relation of the shafts
at all times, and embodying durably con-
nected parts which will permit of no lost
motion such as ordinarily results with the
use of the conventional fiber couplings.

A further object of this invention is the
provision of a cushion coupling which is
particularly desirable for use for shafts
adapted to receive excessive driving power
and load, which provides an effective cush-
ioning action for forward and reverse driv-
ing. . A

A further object of this invention is the
provision of a cushion coupling adapted for
use with drive and driven shafts, embody-
ing a buffing feature which will permit of
the ready and easy starting of the drive
shaft to overcome the inertia of the load
thereon without destruction of parts or ex-

. cessive strain thereon.

A further object of this invention is the
provision of a novel driving connection be-
tween drive and driven shafts,

Other objects and advantages of this in-
vention will be apparent during the course
of the following detailed description.

In the accompanying drawings, forming a
part of this specification, and wherein simi-
lar reference characters designate corre-
sponding - parts’ throughout the several
views — »

Figure 1 is a side elevation of the im-
proved cushion coupling. ‘

Fig. 2 is an end elevation of the improved
cushion coupling, showing the device from
the drive shaft end of the same. :

_and are of spider formation.
~or member D preferably provides a circum-
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Fig. 3 is an end elevation of the improved
device, showing the drive shaft connection
removed therefrom to expose the cooperat-
ing parts thereof.

Fig. 4 is a longitudinal cross sectional

view talen through the improved cushion

coupling, showing the attachment of drive
and-driven shaft sections thereto.

Fig. 5 is an end elevation of the improved
device, taken from the driven shaft end
of the same.

Fig. 6 is a cross sectional view talken

through interconnected members of the im-

proved cushion coupling.

Fig. T is a cross sectional view taken sub-
stantially on the line 7—7 of Figure 3.

Fig. 8 is a side elevation of a detail used
in the ‘universal joint connection between
the drive and driven shafts.

In the drawings, wherein for the purpose
of illustration is shown but the preferred
embodiment of the improved cushion cou-

pling, the letters A and B may respectively
designate drive and driven shafts, which are’

connected by means of the improved cushion
coupling C." The cushion coupling C pref-
erably includes the interconnected and rela-
tively movable members D.and E, which
are respectively connected by means G and
F'to_the drive and driven shaft sections A
and B. ' . ‘
The drive shaft A’ for the conventional
automotive vehicle is directly connected to
the engine clutch mechanism, and has the
conventional attaching spider 10 keyed, as
at 11, upon the outer end thereof. The
spider 10 preferably provides the triadically
disposed arms or extensions 12 having ta-
pered openings 13 therethrough. Similarly
the driven shaft B is provided with an af-
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taching spider 15, which is keyed or other- .
wise secured thereto, as at 16, and which -

provides the triadically disposed arms 17

‘having the tapered openings. 18 there-
‘through. The driven shaft B is, of course,

in the conventional automotive construction
connected to the differential mechanism.

100

The members-D and E are interfitting,

The spider

ferential hub portion 20 having an opening
21 therethrough, and provided with the
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relatively spaced laterally extending fingers

22 providing spaces 23 therebetween, Simi-
larly, the spider member T provides the
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civcumferential hub portion 25 having the
opening 27 therethrough, and provided with
the rvelatively spaced extensions or fingers
28 with spaces 29 therebetween. The mem-
ber D preferably provides the radially ex-
tending arms 30, triadically arranged about
the ulcumfm entml portion, and the mem-
her I provides the triadically disposed radi-
ally extending arms 31.

The members D and E are adapted for
interfitting, and when so disposed the fin-
gers 22 of the member D are movably re-
ceived in the rcce’s“es 29 between the fingers
28 of the member E, with the ﬁnpels 28
disposed in the recesses 28 provided between
the fingers 22 of: the member D. - Accom-
modsation is made in the members D and I
for receiving the cu‘cumferemml hub pox-
tions 20 and 25 of the members D and K,
and in this position the openings 21 and
97 of the members D and E respectively are
in gligning relation, and adapted to receive
a pin 10 therethromfh When in this inter-
connecting relation the side surfaces of the
members D and E are in a flush relation,
and the arms 30 of the member. D are al-
ternately arranged with respect to the arms
31 of the member E, substantially as is il-
lustrated in the drawmfrs

Lugs 42 are carried by the arms 31 of
thn member B on the sides thereof which

face the arms 80 of the spider member D.
Similarly the sides of the arms 30 of the
member D which face the arms 31 are pro-
vided with lugs 43 disposed in aligning re-
lation with the lugs 42. The outer ends of
the lugs 42 and 43 are in a spaced relation,
and nozmp1e<sed spiral springs 45 are dis-
posed between the adjacent arms 30 and 31
of the members D and I respectively, re-
ceiving the lugs 42 and 43 therein.. These
springs 45 maintain the arms 30 and 31 of
the members D and T respectively in a
resiliently spaced relation. Suitable spaces
46 are provided between the hub surfaces
of the members D and E, to permit limited
relative movement of the members D and
E. This movement is also limited by the
spaces bethn the facing edges of the lugs
and 43, as can re 1d11y be understood.
Referring to the means ¥ for connection
of “the driven shaft 1B to the member X,
bolts 50 mainly comprise this means I, and
are disposed through passageways of open:

ings 51 provided throu@h the arms 31 of.

the member E: the heads 52 of said bolts
resting against the outer surface of the arms
31 at one side thereof, so that the screw
threaded shanks 53 of said bolts extend
through tho tapered openings 18 of the at-
%hmw spider 15, to receive nuts 55 there-
o, W hich &1e adapted for adjustment into
the tapered openings 18 of the spider arms
17 whereby to rigidly and fixedly connect
the spider 15 to the member B, Tt is to be
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noted that the spider members D and E are
assembled prior to such connection of the at-
taching spider 15, so that when the attach-
ing spider 15 is connected to the member
E, the members D and E are affixed in a
vonnected relation. The driven shaft B, of
course, only extends up to the members D
and I, and does not extend into the align-
ing openings 21 and 27 thereof.

The pin 40 has a snug bearing and de-
tachable mounting in the ahonm(r openings
21 aud 27 of the members D and E, and
velatively supports said members so that
all surfaces of said members D and E are
free of relative contact. In this manner the
members D and ¥ are maintained in a true
connected relation against radial movement,
and the pin 40 receives strain thereon in-
cident to lateral thrust. The pin 40 pro-
vides a cegmental head 42 with an arcuate
surface thereon, which extends laterally of
the flush side surfaces of the members D
and E, and upon which the drive shaft A
may bear for a rocking action as -will be
subsequently mentioned.

Referring to the means G for connection
¢t the drive shatt spider 10 to the mem-
ber G, each spider arm 12 is connected to
an arm 30 of the spider member D with
an adjustable universal pivoted connection.
Each arm 30 of the member D is provided
with a pocket 60 therein, opening upon the
cuter marginal edge of its arm 30, through
a screw threaded opening 61 which receives
therein an adjustable plug 61 having a re-
cess 62 arcuated inwardly of the inner sur-
face thereof, and which together with the
pocket 60 provides a socket for rotatably
receiving a ball or spherical shaped member
65 therein. = A coupling shank or extension
67 is provided for each ball or spherical
member 65 and is adapted for radial slid-
ing adjustment within the opening or pas-
sageway 68 diametrically provided through
the bsll or member 65. The shank or ex-
tension 67 for each ball 65 extends ont-
wardly through a tapered opening 69 pro-
vided through the arm 30 and its nut 61;
these extensions 67 being adapted for a rmld
connection with the spider attaching mem-
ber 10 of the drive shaft A, as will be sub-
sequently described. Due to the provision
of the adjusting plugs 61, the sockets for
receiving the balls 65 may be elongated suf-
ficient to permit some play of the balls 65
in their sockets to permit a proper sliding
action of the shanks 67, and compensate for
universal rocking action of the members D
and B with respect to each other.

While each shank 67 is slidable within its
respective ball or sphere 65, it has a limited
sliding movement therein. This connection
18 eﬂected by means of a screw member 70
which is radially adjusted through the

sphere or ball 65 from the oufer surface
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thereof, and which provides an inner end 71
adapted to seat within a recess 73 longi-
tudinally provided in the shank 67; the
shoulders 74 provided at the edge of the
recess 78 being adapted to abut the end 71
of the serew 70 to limit inward and outward
movement of the shank 67 as the same slides
within the ball 65. Tt is thus apparent that
the shank 67 and its ball 63 have a universal
jointed connection within their respective
arms 80 of the member D.

Each shank 67 is provided with a screw
threaded end 77, and just inwardly of the
serew threaded end 77, and intermediate the
ends of the shank, an annular shoulder or
rib 78 is rigidly formed on the shank 67,
against which the attaching spider 10 vests.
There are three of the shanks 67 provided
upon the member D, and each of the same is
adapted for disposal through an opening 13
of the attaching spider 10, and a castle nut
79 is provided therefor whereby to clamp
the arms 12 of the attaching spider 10 in a
rigid and fixed relation upon the shanks 67,
against the shoulders 78 thereof, and as is
illustrated in Figure 4 of the drawings.

Means for lubricating the improved cush-
ion coupling is provided, which contem-
plates the provision of a grease cup 80 for
each of the universal joint balls 65; these
grease cups 80 having communication with
passageways 81 which communicate in the
pocket 60. Radial passageways 82 may be
provided in each ball 65 for feeding lubri-
cant into the passageway 68 to permit easy
sliding of the shank 67 therein.

Reéferring to the operation of this inven-
tion, it is first to be noted that the drive
shaft A may be axially disposed at an ob-
tuse angle with respect to the shaft B. Not-
withstanding this feature, the drive shaft
A may transmit power to the driven shaft

B, by reason of the universal joint connec-

tion of the spider 10 with the arms of the
member D. Normally the end of the drive
shaft A abuts against the head 42 of the
pin 40, and has a fulerum point thereon, so
that during rotation of the shaft A ‘the
shanks 67 will reciprocate within the pas-
sageways 68 of the balls 65; and the balls
65 will slide relative in their sockets in the
member D. The head 42 of the pin 40 not
only limits movement of the drive shaft and
its attaching spider toward the other details
of the improved coupling A, but provides a
fulerum point which will permit the easy
action of the universal joint provided by
the balls 65 and their shanks 67. Upon the
application of power to the shaft A, the
springs 45 absorb any abruptness of power
application, and overcomes the inertia of
the driven shaft B and its connected parts,
prior to the rigid connection in the coupling
taking place, so that shock is not trans-
mitted to the differential parts, or to the

8

clutch or engine details. -During driving,
the ‘parts D and E have a rigid metal con-
tact, both at the hub portions thereof, and

~at the Tugs 42 and 43 thereof. . '

"The limit of angular alienment of the
shatts A and B may be varied, by adjust-
ment of the nuts 61 to increase or decrease
the diameter of the socket within which the
balls 65 operate.  This adjustment of the
nuts 61 is effected by first removing the

shank 67 from the ball 65; the limiting:

screw 70 being- adjustable through an open-
Ing 90 provided in each nut 61, so that the
stop end 7L thereof may be removed from
the vecess 73 to permit withdrawal of the
shank 67. Upon such withdrawal the nuts
6L may of couise be adjusted, so that the
width of the ball socket may be adjusted,
and which will consequently permit the
more acute rocking of the shank 67 with re-
spect to the member D.

Various changes in the shape, size, and
arrangement of parts may be made to the
form of the invention herein shown and de-
scribed, without departing from the spirit
of this invention or the scope of the claims.

I claim :—

L. In combination with a pair of shaft
sections, a pair of members, means resiliently
connecting said members together, means
rigidly connecting one shaft section to one
of said members, and means universally piv-
oting the other shaft section to the other of
said members. ;

2. In combination with a pair.of shaft see-
tions, a_pair of spider members providing
outwardly extending arms thiereon, spring
means compressed . intermediate
arms of said members to resiliently space
said members, means connecting one shaft
to one of said members, and means univer-
sally pivoting another of said shafts to the
other of said members.

‘3. In combination with a pair of shaft
sections, a pair of members, means resiliently
connecting said members, means rigidly con-
necting one shaft section to one of said mem-
bers, elements freely movable in the other of
said members, and means connecting the
other of said shaft sections to.said elements
for universal jointed connection of said last
mentioned shaft section with that member
which carries the freely movable elements.

4. As an article of manufacture a uni-
versal joint detail comprising a ball shaped
head having a passageway therethrough, an
attaching shank, slidable in said passageway,
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and means carried by the ball for limited

sliding movement of the shank radially
thereof.

5. In combination with a pair of shafts, a
pair of members having hub openings there-
through, means resiliently connecting said
members, a pin for disposal through the hub
openings of said members to receive. the
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members. in: supported relation thereon,
means conrecting one of said members with
one of said shafts, and means universally
pivoting the other of said ‘members to the
other of said shafts.

6. In combination with a pair of shaft
ections, a spider member providing arrs
thereon, a second spider member providing
arins thereon and having sockets therein,
means fixedly connecting the first mentioned
spider member to one of sald shafts, balls
mounted in said sockets for oscillative move-
ment therein, shanks slidably carried by said
balls-in outwardly extending and movable

i relation with said gpider member having the

sockets therein, means connecting said
shanks with the other shaft, and means ve-
siliently connecting said spider meinbers.

7. In combiration with drive and driven
shatfts having spiders on adjacent ends there-
of, a pair of members having outwardly ex-
tending arms thereon, means connecting said
members with the arms thereof in alternate
ession springs between

siliently mount said members, means attach-
ing the spider of one shutft to cne of said
meinbers, shank extensions uiiversally piv-
otally mounted on the arms of the other
membper, and means connecting said shanks
in a rigid relation with the spider of the
other shaft.

8, In a-flexible coupling of the class de-
scribed the combination of a pair of mem-
bers, a shaft connected to each member, an
intermediate member, spring means resil-
iently connecting one of said first members
with said intermediate member to permit a
certain amplitude of movement therebe-
tween, means universally pivoted with said

1,586,880

intermediate member, and shanks carvried by
the other of said first mentioned members
slidably extending into said last mentioned
means.

9. In a flexible coupling the combination
of a pair of shaft connected members, an 1mn-
termediate member, means yieldably con-
necting the intermediate member with one
of the shaft connected members to permit a
limited amplitude of relative movement so
that said shaft connected members and in-
termediate member may engage after such
ielative movement has taken place, and
means connecting the other shaft connected
member with said intermediate member with
a universal jointed connection to permit a
universal jointed movement of the shatt con-
nected members with respect to each other.

10. In a flexible coupling the combination
of a shaft connected member of spider-
shaped formation providing a piurality of
arms - thereon, an intermediate spider-
shaped member including arms arranged al-
ternately between the arms of said first men-
tioned membeér, springs between the arms of
the first mentioned member and said inter-
mediate member whereby to resiliently con-
nect said members for himited movement, a
second shaft connected member, means pro-
viding a fuleruming pivot of the second
shaft connected member with respect to the
first mentioned shaft connected member and
intermediate member, and universal pivot-
ing means connecting the second mentioned
shaft connected member with said intermedi-
ate member whereby said first and second
shaft connected member will have a univer-
sal piveted movement with respect to each
other.

EDWARD X. DEGENER.
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