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- secured to a radial extensron provided to that member: -

Re 30 381

. |
FLEXIBLE ROTARY COUPLING

Matter enclosed in heavy brackets [ J appears in thew
original patent but forms no part of this reissue specifica-. 5
tion; matter prnnted in italics indicates the addltlona made
by relssue I

BACKGROUND OF THE INVENTION

The present invention is dlreeted to a coupllng and |
more specifically, to a flexible drive couphng for a self- -'
powered rail type of mass transit vehicle. :

Flexible drive couplrngs connecting a ‘shaft to a ro-
tary driving member in which the shaft and the axis of
rotation of the rotary driving member are normally in
“axial alignment but capable of being axially misaligned
are known. Drive couplings of the type to which the

present invention is directed which have been proposed
for use in transit vehicles are disclosed in U.S. Pat. No.

567,560 to E. J. Bagnall and U.S. Pat. No: 3,661,096 to 20-

U. Kayserling. Flexible drive couplings are also dis-
closed in U.S. Pat. No. 268,807 to F. F. Landis, and U.S.
“Pat. Nos. 3,242,694 and 3,791,170 to R. Schmidt.

- The COUphng of the present 1nventlon comprises a
first member adapted to be connected to a rotary driv-
“ing means, a second member adapted to be connected to
~ a driven means, an elongate member intermediate the

_first and second members and means drivingly connect- 30

ing the first and second members respectively to oppo- -
site ends of the intermediate member. The means con-
necting at least one of the members to its respective end
of the intermediate member comprises a plurahty of .
~ links and conneotmg pins with each link having a pair of 35
connecting pins extending in the same direction away
from the link and with one connecting pin of each link -

and the other connecting pin secured to a radial exten-
sion provided at that end of the intermediate member. 40
In the embodiment to be disclosed below, a pair of
‘diametricaly opposed radially extending arms are pro-
vided at each end of the elongate intermediate member.
The first and second members are each respectively..
provided with a pair of diametrically opposed radially 45
extending arms which are connected by links and con-
necting pins to the adjacent arms of the intermediate
member with the links connecting the first member to
the intermediate member positioned adjacent the side of

member. In the disclosed embodiment the links con-
necting the second member to the intermediate member
are also positioned adjacent the side of the intermediate
member arms opposite from the first member. In the
preferred embodiment the diametrically opposed arms 55
at each end of the intermediate member are oriented
- substantially normal to each other and a pair of links are
each secured at one end to each radially extending arm
of the intermediate member and at the other ends to the
radially extending arms of the first or second member at 60
that end of the intermediate member.

The coupling of the present invention is capable of
transmitting torque at high rotational speeds while per- -
mitting substantial misalignment between the axes of

rotation of the rotary driving and driven means. The 65

- coupling is relatively compact and due to the particular
arrangement of the members, connecting links and pins,
provides for ease of assembly and disassembly as well as
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provrdlng for increased length of the intermediate mem-
ber which reduces the angular displacement required of
the connecting link pins to accommodate axial displace-
ment of a given distance and thus reduces stress be-
tween the connecting links and pins. These and other

- objects and advantages of the present invention will

become apparent from the following desorrptlon of the
aocompanymg drawmgs |

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawmgs wherein lrke reference numerals refer
to like parts: |

" FIG. 1is a plan view partly in section of a drive axle
assembly for a steel wheeled transit vehicle;

FIG. 2 is an end view of the coupllng taken along the

| line 2—2 of FIG. 1; and

FIG. 3 is a sectional mewr of the couphng taken along
the line 3—3 of FIG. 2. -

DESCRIPTION OF THE INVENTION

Wlth reference to the drawmgs, there is shown 1n'
FIG. 1 a drive axle assembly for a transit vehicle com-

__ . _ v, . prising an axle 10 fitted at its opposite ends with a pair
'SUMMARY OF THE INVENTION 5

of steel wheels 11 only one of which is shown riding on
a rail 12. The wheels 11 are fixed at the opposite ends of

- the axle 10 to be driven thereby on the rails. The axle. 10
is rotatably mounted in bearings, not shown, which in
“turn may be supported in conventional manner by

means of a car truck secured to the under carriage of the
rail vehicle per se. The drive assembly of FIG. 1 is

- preferably driven by an electric motor rigidly sup-
ported by the car truck with the output shaft of the |
- motor drrvmgly engaglng the rotary mput 14 of a gear .

box 15. _
‘The cast housing of the gear box 15 provrdes a palr of

| -,oppoSItely disposed ears 16 having apertures 18 which
-are used to ngldly secure the gear box housmg to the
~car truck. - |

. The rotary mput 14 of gear box 15 drives a pinion
gear 19 the axis of rotation of which is substantially

" normal to the axis of rotation of the axle 10. The teeth
of the ptnlon gear 19 mesh with the teeth of a ring gear

20. The ring gear 20 is secured by means of a pluralrty
of machine bolts 21 to a sleeve 22. The sleeve 22 is
mounted by means of a plurality of tapered roller bear-
ings provided internally of the gear box housmg to
permit relatively friction free rotation of the ring gear

A : . - | 20 and sleeve 22 t an axis substantially normal to
the intermediate member arms opposite from the first 50 | abou y notx

the axis of rotation of the pinion gear 19. The axially
facing annular end of the sleeve 22 shown to the right in

FIG. 1 is provided with a plurality of teeth 24 which

serve as a rotary driving input to the coupling 2§.
-Coupling 25 is comprised of a first rotary member 26,
a second rotary member 28 and an elongate intermedi-

‘ate member 30. The rotary member 26 as best shown in
- FIG. 2 has a hollow hub like interior portion 31 and a

flange provided in the form of two oppositely disposed
radially extending arms 32 and 34. The annular surface
35 of rotary member 26 is prowded with a plurality of
teeth 36 adapted to dnvrngly engage the teeth 24 pro-
vided to gear box sleeve 22. A plurality of bolt holes 38

- are provided through the hub 31 of rotary member 26.
‘The bolt holes 38 are countersunk at the surface oppo-
site surface 35 and receive a plurality of machine bolts
39 which secure the rotary member 26 to the oppositely

disposed axlally facrng annular surfaee of the sleeve 22
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with the sleeve teeth 24 drivingly engaging the teeth 36
of rotary member 26.

The rotary member 28 is also formed with a hub like
interior portion 41 and a flange generally in the form of
oppositely disposed radially extending arms 42 and 44.
The interior diameter of the hub 41 of rotary member 28
is machined to provide an interference fit with an en-
larged portion 12 of the axle 10. As shown by FIG. 3 the

rotary member 28 is press fit to the enlarged portion 12
of axle 10 and serves as the output driving connection
from the coupling 25 to the axle 10.

The intermediate member 30 is an elongate hollow
member. At one end of the intermediate member 30 is
provided with a flange in the form of oppositely dis-
posed radially extending arms 46 and 47. At its opposite
end the intermediate member 30 is provided with a
flange in the form of oppositely disposed radially ex-
tending arms 48 and 49. |

The rotary members 26 and 28 are respectively con-
nected each at an oppositely disposed end of the inter-
- mediate member 30 by means of a plurality of links §0
and connecting pins 51. Each link 50 is provided with a
pair of connecting pins 51 which project in the same
axial direction away from the link 50. Each of the con-
necting pins 51 are provided with a head 52 of generally
spherical curvature. The head 52 of each pin 51 1s seated
in an elastic medium 54 compressed by a bushing 53
which in turn is press fit to an opening 56 adjacent one
end of a link 50. Each pin 51 is threaded at its opposite
end 58 and tapered between the head 52 and threaded
end 58. The radially extending arms 32, 34, 42, 44, 46,
47, 48 and 49 are each provided with a pair of tapered
openings 60. The openings 60 are tapered at an angle
complementary to the taper provided to the intermedi-
ate portion of the connecting pins 51. The connecting
pins 51 are each seated in one of the tapered openings 60
of the oppositely disposed radially extending arms of
the rotary members 26 and 28 and the intermediate
member 30 and secured by a nut 57 and washer 59. The
connecting pins 31 are rigidly seated in the tapered
openings 60 by the nuts 57 while the heads 52, through
the elastic medium 54, are mounted for limited universal
movement relative to the links 50. The links 50 and
connecting pins 31 thus provide a flexible coupling that
can accommodate relative movement between the
members 26, 28 and 30. Such movement may be caused
by displacement of the axle 10 relative to the gear box
- 15 due to one of the wheels hitting a bump or depression
in the track.

In the event of such an occurence the axis of rotation
of the axle as designated by the line A in FIG. 3 would
be displaced relative to the axis of rotation of the gear
box sleeve 22 as represented by the line G through a
given distance represented by the letter X. The axial
displacement between the axes of rotation A and G is
‘accommodated by angular displacement of the connect-
ing pins 51 relative to the links 50 as represented by the
angles Y and Z in FIG. 3. The line identified by the
letter D 1n FIG. 3 represents the axial distance between
the centerline of the connecting links 50 and the spheri-
cal heads 52 of the pins 51 at opposite ends of the inter-
mediate member 30. The particular arrangement of the
links 50 and connecting pins 51 relative to the members
26, 28 and 30 as described above has provided for a
significant increase in the axial distance D and a corre-
sponding decrease in the angular displacement as repre-
sented by the angles Y and Z from about 7° to about 4°
while maintaining the overall length of the coupling 25
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within a predetermined limit. This was accomplished by
forming the radially extending arms 46, 47 of intermedi-
ate member 30 to rotate in substantially the same radial
plane as the radially extending arms 32, 34 of the mem-
ber 26, by forming the radially extending arms 48, 49 at
the other end of the member 30 to rotate in substantially

the same radial plane as the radially extending arms 42,

44 of the second rotary member 28 and by positioning
the links §0 on the axially outboard side of the radially

extending arms at each end of the intermediate member

30. The links 50 and connecting pins 51 are assembled
with both connecting pins for each link projecting from
the link in the same axial direction. The links 50 con-
necting the rotary member 26 to the intermediate mem-
ber 30 are mounted adjacent the side of the intermediate
member arms 46, 47 opposite from the first rotary mem-
ber 26. The links 50 and connecting pins 51 connecting
the radially extending arms 48, 49 of intermediate mem-
ber 30 to the rotary member 28 are likewise positioned
adjacent the side of the intermediate member arms 48,
49 opposite from the first rotary member 26.

Locating the links to one side of the adjacent pairs of
radially extending arms also facilitates assembly and
disassembly of the coupling. With reference to FIG. 1 it
may be seen that the nuts 57 may be easily withdrawn
from the connecting pins 51 thereby permitting the links
30 to be removed by withdrawing the connecting pins
51 from the tapered opening 60. This is particularly
important with respect to the links 50 and connecting
pins 51 connecting the first rotary member 26 to the
intermediate member 30 since the gear box 16 limits the
amount of space available for assembly and disassembly
purposes on the left or axially inbound side of the mem-
ber 26 as shown by FIG. 1. The radially extending arms
46, 47 at one end of the intermediate member 30 are
oriented substantially normal to the radially extending
arms 48, 49 at the other end of the member 30 to pro-
vide better access for assembly and diassembly pur-
poses.

The radially extending arms 46, 47 of the intermedi-
ate member 30 are circumferentially positioned between
the adjacent radially extending arms 32, 34 of the first
rotary member 26. A pair of links 50 are each secured at
one end to each of the radially extending arms 46, 47 of
the intermediate member 30. The links 50 are secured

by the connecting pins 51 at their other ends to the

adjacent radially extending arms 32, 34 of the rotary
member 26. In a similar manner the radially extending
arms 48, 49 at the other end of the intermediate member
30 are circumferentially positioned between the adja-
cent radially extending arms 42, 44 of rotary member 28
and a pair of links 50 are each secured at one end of one
of the radially extending arms 48, 49 and at their other
ends to the adjacent radially extending arms 42, 44 of
the second rotary member 28.

The foregoing arrangement provides a dynamically
balanced flexible coupling capable of transmitting
torque at relatively high rotational speeds. The particu-
lar arrangement of the elements of the coupling 25 per-
mit the axle 10 to be misaligned from or moved relative
to the axis of rotation of the gear box sleeve 22 and
provide a structure which is capable of rapid assembly
and disassembly.

The invention may also be embodied in other specific
forms without departing from the spirit or essential
characteristics thereof. The foregoing description is
therefore to be considered as 1llustrative and not restric-
tive, the scope of the invention being defined by the
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appended claims and all changes which come within the

meaning and equivalency of the claims are therefore

intended to be embraced thereby.

I claim: | |

1. A coupling for transmitting torque from a rotary
driving means to a rotary driven means comprising a
first member adapted to be connected to said driving
means, a second member adapted to be connected to
said driven means, an elongate member intermediate
 said first and second members and means drivingly
connecting said first and second members respectively
to opposite ends of said intermediate member, said /ast
named means connecting at least one of said members to
its respective end of said intermediate member compris-
ing a plurality of links and connectmg pins with each
link having a palr of connecting pins with one end of
each cenneetlng pin seated within said link and with the
pins extending in one direction away from said link with
one connecting pin of each link secured adjacent its
other ends to means extending radially outward from
said one member and the other connecting pin secured
adjacent its other end to means extending radially out-
ward from said intermediate member.

2. The coupling defined by claim 1 wherein both of

said members are connected to said intermediate mem-
ber by a plurahty of links and eennectmg pins with each
link having a pair of connecting pins extending in the
same direction away from said link and with one con-
necting pin of each link secured adjacent said other end
to means extending radially outward from one of said
members and the other connecting pin secured adjacent
said other end to means extending radiaily outward
from the end of said intermediate member adjacent said
member.

3. The coupling defined by claim 1 wherein said
means extending radially outward from said one mem-
ber and from said intermediate member each comprise a

pair of diametrically opposed radially extending arms

and said links connecting said one member to said inter-
mediate member are positioned adjacent the side of said
intermediate member arms opposite from said one mem-
ber.

4. A coupling for transmitting torque from a rotary
driving means to a rotary driven means substantlally
axially aligned with said driving means comprising a
first member adapted to be connected to the rotary
driving means, a second member adapted to be con-
nected to the rotary driven means, an elongate member
intermediate said first and second members, means ex-
tending radially outward from said first and second
members and from each end of said intermediate mem-
ber, and means connecting said first and second mem-
bers respectively to the opposite ends of said intermedi-
ate member, said connecting means comprising a plural-
ity of links and connecting pins with each link posi-
tioned adjacent the side of said radially extending means
of said intermediate member opposite from said first
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member and having a pair of pins with one end of each
connecting pin seated within a link and with the pins
extending away from said link only in the direction of
said first member with one connecting pin of each link
secured adjacent its other end to said means extending
radially outward from one end of said intermediate unit
and the other connecting pin secured adjacent its other
end to said means extending radially outward from said
first or second rotary member at that end of said inter-
mediate member.

5. The coupling deﬁned by claim 4 wherein said
means extending radially outward from said first mem-
ber and from the end of said intermediate member adja-
cent said first member each comprise a pair of diametri-
cally opposed radially extending arms and a pair of said
links are connected at one end to each of the radially
extending arms of said first member with one of each
pair of said links connected at its other end to a different
radially extending arm of said intermediate member.

6. A drive axle assembly for a rail vehicle comprising
a gear box including rotary output driving means, a

- coupling having a hollow interior and an axle extending
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through the interior of said coupling, a wheel at each
end of said axle, said coupling comprising a first rotary
member drivingly connected to said gear box output, a
second rotary member drivingly connected to said axle

between said wheels, an axially elongate member inter-

mediate said first and second rotary members, radially
directed extensions at each end of said intermediate
member, and a plurality of links drivingly connecting
each of said rotary members to an extension at one end

of said intermediate member, each of said links being

located on the side of its respective extension opposite
from said first rotary member and including a pair of
connecting pins projecting axially away from said link
in the direction of said first rotary member, one of said
pair of connecting pins being secured adjacent its pro-
jecting end to an extension of said intermediate member
and the other of said pair of connecting pins being se-
cured adjacent its projecting end to one of said rotary

members.

45
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7. The drive axle assembly defined by claim 6
wherein said gear box is rigidly mounted to said rail
vehicle, said rotary output driving means comprises a
hollow sleeve having an axially facing annular surface
drivingly engaging an appositely disposed annular sur-
face of said first rotary member and removable means
securing said first rotary member to said sleeve.

8. The drive axle assembly defined by claim 7,
wherein said annular surface of said rotary member

~ includes a plurality of teeth drivingly engaging a plural-
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ity of teeth provided to said axially facing annular sur-
face of said sleeve and said removable means comprises
a plurality of machine bolts securing said first rotary

member to said sleeve. |
 * X &k %
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