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(57) Abstract

—

A motion transmitting device comprising input (10) and output (12) drive shafts. An eccentric (15) is provided on the input
drive shaft (10) and supports a carrier (22) in which an array of pins (31) are disposed. The pins (31) are extended from one end
face of the carrier (22) for intermittent engagement with respective ““open mouthed” openings (50) provided in a reaction plate (4)
fixed to the housing (2) of the device in order to define the gyratory motion of the carrier. The output shaft (12) is provided with a
geared member (55). Between adjacent teeth (57) on the geared member (55), a profile (58) of semi-circular shape is provided
which becomes sequentially and intermittently engaged by all the pins (31) during one complete rotation of the output shaft (12).
The number of teeth (57) is one less the number of pins (31).
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MOTION TRANSMITTING DEVICE

This invention is directed at an improved form of mechanical
speed reducer comprising an array of pins located in a gyrating
carrier body that engage and disengage intermittently with a
geared member to provide large ratio speed reduction at high
operating efficiency.

From one aspect the invention consists in a motion
transmitting device including a housing structure comprising gear
means attached to an output shaft; a carrier rotatably supported
on an input shaft driven eccentric, the carrier having a
generally circular array of longitudinal pins mounted thereon
such that the pins project £from the carrier for intermittent
engagement with the gear means; and a reaction plate fixed to the
housing structure of the device and having a plurality of "open
mouthed" openings for intermittent engagement with the pins; and
where the reaction plate and the carrier being constructed and
disposed relative to each other such that relative gyratory
movement transverse to the pin axes causes the pins and gear
means to engage and disengage to cause relative rotation of the
gear means.

Thus the device may includelan input shaft and ecceﬁtric on
which a carrier element is located. The carrier maybe provided
with a single circular array of holes into which respective pins
are fixed or journalled such that the longitudinal axes of the
pins remain fixed relative to the carrier.

Each pin may protrude from its hole on one side of the

carrier, and may be fitted with a suitable plain roller bearing
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if required.

A reaction plate is provided in which an array of "open
mouthed" openings are located, the number of openings being equal
to the number of pins. The size of the openings may be equal to
the sum of the pin diameter and twice the eccentricity of the
eccentric member, but this form may be varied to allow for relief
from radial loads. Thereby, each pin is only in contact
intermittently with its respective "open mouthed" opening during
the operational cycle, and where at other times, it is completely
disengaged with its respective opening.

The shape of the openings is preferably such to allow the
protruding end of the pin to move in an circular orbit about the
opening, thereby driving over an arc of 180 degrees at most and
causing the gyratory motion of the_carrier during rotation of the
eccentric.

In order to transfer the motion from the gyrating carrier to
an output, a geared member is provided on the output shaft of the
device. The geared member is provided with teeth on its
circumference and where the number of teeth are one less in
number than there are pins in the carrier. Between adjacent
teeth, a profile of partial semi-circular shape maybe provided,
and the pins operate against these profiles for the transmission
of power from the gyrating carrier to the geared member.

The axes of the pins is fixed with respect to the carrier,
and where the reaction plate and carrier are disposed relative to
each other such that relative gyratory movement of the carrier

transverse to the pin axes causes the pins to engage and
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disengage with the reaction plate such as to cause relative
rotation of the geared member on the output shaft. This occurs
because of the gyratory motion of the carrier causes the pins to
become sequentially engaged to the profiles provided between the
teeth on the geared member. By just considering a single pin
during one full rotation of the input shaft, the pin becomes
engaged with a profile and acts to index or displace the geared
member by an amount equal to one tooth spacing. As however in
practice there are several pins engaged with the geared member at
any one time, the force required to displace the geared member is
shared by several pins.

While a proportion of the pins become disengaged from the
geared member, they start to gradually commence engagement with
their respective openings in the reaction plate. In contrast,
those pins positioned approximately 180 degrees to the other side
of the carrier, become disengaged from the reaction plate and
commence gradual engagement with the geared member.

Preferably the device uses 15 or more pins in order to
reduce surface pressures in the interaction between the pins and
the reaction plate and geared member, while also keeping more
than one pin engaged at any one time for improved load sharing.

The device requires that there are an equal number of
openings as there are pins provided in the reaction plate,
whereas one less tooth than the number of pins is provided in the
geared member.r |

As a result, the geometry of the device provides it with the
capacity for high ratio speed reduction in a single step' of

ratio:
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N

n-N
where "N" is the number of engagement means (e.g. teeth) in the
geared element, and "n" is the number of pins in the carrier.

For many applications, the gyrating internal mass of the
device may be balanced by the removal of a small amount of
material from the eccentric, thus removing the need for a
separate balance weight in the device.

Tt has been found that by positioning a bearing between the
housing and the gear, the line of action of the forces generated
within the mechanism intersect the eccentric bearing of the
device, thus providing enhanced stability and operating life of

the device.

This invention has particular economic merit as a number of
internal components can be manufactured in powder-metal or
plastic due to in part, improved bearing support for the carrier
member. Further, a substantial improvement in durability and

operating efficiency is thereby obtained.

The invention will now be described with reference to the

accompanying drawings.

FIG. 1 is a longitudinal section through a motion
transmitting device according to the invention.

FIG. 2 is an end view through section I-I of Fig. 1 showing
relative positions of the pins with respect to both the profiles
provided between teeth of the geared member and openings provided

in the reaction plate.
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A motion transmitting device as shown in FIGS. 1 and 2 and

identified 'by reference number 1 includes housing elements 2, 3.
A central plate called the reaction plate 4 is held between
housing elements by bolts 5 such that an internal chamber 6 is
formed.

An input drive shaft 10 (always the low-torque " shaft)
supported in housing element 2 by bearing 11, and an output drive
shaft 12 (always the high-torque shaft) sup?orted in housing
element 3 by bearing 13 such that the shafts 10, 12 are coaxial.

Input drive shaft 10 is provided with an eccentric portion
15 and is extended into pocket 16 in the output drive shaft 12
for support by bearing 17.

Bearing 18 is positioned on the eccentric portion 15 and
retained'in place by circlips 19, ’20 so that carrier 22 is
supported forrfree rotation about eccentric portion 15.

Carrier 22 comprises a circular disc 23 with integral collar
24 to increase its axial length over the eccentric portion 15. A
plurality of equally spaced holes 30 are provided in the carrier
22, each hole 30 receives and supports a pin 31 such that the
longitudinal axes of all pins 31 remain fixed relative to the
carrier 22.

Although pins 31 may be fitted to be either freely rotatable
in holes 30, or fixed in holes 30, it is preferable that pins 31
are fixed in their respective holes 30.

The pins 31 extend through one end face 40 of the carrier 22
to protrude for a limited distance. If required, a plain roller
bearing 41 (only shown in FIG. 1) may be fitted to the protruding

end of pins 31, and to ensure that pins 31 remain in correct
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axial position in holes 30, thrust washer 44 is provided on the

jeft end face of carrier 22 whereas thrust washer 45 is provided
between the ends of pins 31 and housing element 3.

Reaction plate 4 is provided with a number of "open mouthed"
openings 50 as shown in FIG. 2; the number of openings 50
equalling the number of pins 31 in the device 1. Openings 50
project inwards into internal chamber 6 of the device 1 and where
at any one time, a proportion of these openings 50 are engaged by
their respective pins 31. The result of this engagement between
the pins 31 and openings 50 in the reaction plate 4 is that the

motion for the carrier 22 is forced to be gyratory.

A geared member 55 is formed to or attached to the flanged
end 56 of the output shaft 12, and the pitch circle of geared
member 55 is arranged to be concen?ric with the rotating axes of
both drive shafts 10, 12 of the device 1.

Teeth 57 are positioned on the circumference on geared
member 55, the teeth 57 project outwardly into internal chamber
6. Between adjacent teeth 57, a profile 58 of part semi-circular
shape is provided, and a proportion of all the profiles 58 are
engaged by pins 31 at all times during the working cycle of the
device 1. During one complete gyration of the carrier 22, the
output shaft 12 is indexed by an amount equal to one tooth space
as there is at least one less in the number of teeth 57 as there
are pins 31 in the device 1.

A hole or slot 60 machined in the eccentric portion 15 in
direction normal to its rotating axis reduces the off-centre mass
in order that, for most applications, a separate balance weight

component is no-longer required.
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Bearing 62 is disposed between the interior housing wall 63

of housing element 3 and the teeth 57 of geared member 55, and
thereby provides improved rigidity for the moving elements of
the device 1, as the line of action for support intersecté the
the eccentric bearing 18.

Rotation of . the input shaft 10 and integral eccentric
portion 15 causes gyratory motion of carrier 22 as a proportion
of the pins 31 are engaged with their respective "open mouthed"
openings 50 in the fixed reaction plate 4.

At the same time, other pins 31 in the device 1 become
sequentially engaged to the teeth 57 of the geared member 55
provided on the output shaft 12, and thereby gyratory motion of
the carrier 22 and pins 31 is translated into rotary motion (at
reduced speed) of the output drive shaft 12.

FIG. 2 shows the relative position of those pins 31A which
are in engagement with their respective "open mouthed" openings
50 (and not in contact with profiles 58), while pins 31B are only
in active contact with profiles 58 of the geared member 55. The
remaining pins 31C in-between are in contact with both their
respective openings 50 and the profiles 58 of the geared member
55.

It is to be understood that while we have illustrated and
described one embodimentrof the invention, it is not to be
limited to the specific form or arrangement of parts herein
described and shown except insofar as such limitations are

included in the claims.
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CLAIMS

1. A motion transmitting device including a housing
structure comprising gear means attached to an output shaft; a
carrier rotatably supported on an input shaft driven eccentric,
the carrier haviﬁg a generally circular array of longitudinal
pins mounted thereon such that the pins project from the carrier
for intermittent engagement with the gear means; and a reaction
plate fixed to the housing structure of the device and having a
plurality of "open mouthed" openings for intermittent engagement
with the pins and where the the reaction plate and the carrier
being constructed and disposed relative to each other such that
relative gyratory movement transverse to the pin axes causes the
pins and the gear means to engage ahd disengage to cause relative
rotation of the gear means.

2. A motion transmitting device as claimed in claim 1
wherein the respective dimensions of the pins and openings are
such that the pin can penetrate within a respective opening,
during a part of the cycle of operation of the device,
sufficiently to clear the gear means.

| 3. A motion transmitting device as claimed in claim 1
or claim 2 wherein the respective dimensions of the pins and
openings are such that each pin always engages the same opening.

4, A motion transmitting device of any of the
preceding claims wherein a proportion of the pins contact with
either the openings or the gear means at any one point during one
full rotation of the input shaft, and where the remaining pins

are in contact with both the openings and the gear means.
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5. A motion transmitting device of any one of the
preceding claims wherein the openings in the reaction plate act
to define the gyratory motion of the carrier.

6. A motion transmitting device of any one of the
preceding claims wherein the number of openings in the reaction

plate equals the numbers of pins in the carrier.

7. A motion transmitting device of any one of the
preceding claims wherein the number of teeth in the geared means

is one less the number of pins in the carrier.

8. A motion transmitting device of any one of the
preceding claims wherein the eccentric mass is reduced by the
provision of a hole or slot normal to its rotating axis.

9. A motion transmitting device of any one of the
preceding claims wherein bearing support is provided adjacent to
the geared means such that its line of action intersects the

eccentric bearing of the device.

10. A motion transmitting device of any one of the
preceding claims wherein the shape of the profiles provided in

the gear means is semi-circular.

11. A motion transmitting device of any one of the
preceding claims wherein the shape of the openings is

semi-circular.

12, A motion transmitting device of any one of the
preceding claims wherein a roller element is supported on the

projected portion of each pin.
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