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ABSTRACT OF THE DISCLOSURE
P;uni—directionalch:hﬂagear‘includesaiplurality<af
teeth each pivotably mounted on a mounting seat to be
turned between driving and idle positions so as to permit
the gear to rotate 1n a uni-rotational direction. A gear
transmissiondevicekmndjmﬂﬁueuni—directionaldrivegear
can be configured to perform different transmissions to

sult a wide variety of requirements.

(FIG. 3)
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UNI-DIRECTIONAL DRIVE GEAR AND A GEAR
TRANSMISSION DEVICE WITH THE SAME
FIELD

The disclosure relates to a gear transmission
apparatus, and more particularly to a uni-directional
drive gear and.a gear transmission device with the same.

BACKGROUND

Gears are widely used in a mechanical transmission
device (such as a watch, a mechanical equipment, etc.)
to transmit torques, to change rotational directions,
or to change rotational speeds, etc.

Referring to FIG. 1, a conventional gear transmission

device 10 includes a driving gear 11 and a plurality of

driven gears 12 meshing with the driving gear 11. Each
of the driving and driven gears 11, 12 has a main body
111, 121 and a plurality of teeth 112, 122 formed on and
extending radially and outwardly from the main body 111,
121. Rotation of the driving gear 11 results in rotation
of eachdrivengearl?2 inanoppositerotationaldirection.
Hence, the driven gears 12 cannot be disposed to mesh
with each other, which impose a 1imit on the transmission
of the device 10 and the device 10 may not be able to
meet requirements for different applications. For
example, to provide the driven gears 12 with rotation
1n different rotational directions, an extra gear (not
shown) 1s needed to interconnect two of the driven gears

12, which Increases the manufacturing cost of the gear
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transmission device 10 and renders the gear transmission
device 10 bulky.
SUMMARY

Therefore, an object of the disclosure is to provide
a uni-directional drive gear and a gear transmission
device with the same that can alleviate at least one of
the drawbacks of the prior art.

According to the disclosure, a uni-directional drive
gear 1ncludes a mounting seat, a plurality of teeth, a
pluralityofpivotpinsandapluralityofbiasingmembers.
The mounting seat includes a first circular body and a
second circular body which are attached to and coaxial
with each other along an axis. The second circular body
has an outer peripheral surface which surrounds the axis,
and a plurality of accommodation bores each of which
extends from the outer peripheral surface toward the axis
to terminate at a bore bottom. Two adjacent ones of the
accommodation bores are angularly spaced from each other
about the axis by a raised portion. The raised portion
has a top surface section at the outer peripheral surface,
and adriven surface section andabarrier surface section
which are respectively disposed at two opposite sides
of the top surface section in a rotational direction and
which extend toward the axis to engage the bore bottom.

The teeth are respectively mounted in the accommodation

bores. Each of the teeth has a tooth top surface section,

and leading and trailing surface sections which are
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respectively disposed at two opposite sides of the tooth
top surface section in the rotational direction. The

leadling surface section faces thedriven surface section.

FEach of the pivot pins extends in a direction of the axis
from the first circular body 1into the respective
accommodationbore suchthateachof theteethispivotably
mounted on the respective pivot pin tobe turnable between
a driving position, where the leading surface section
abuts agalnst the driven surface section and the
accommodatlion bore has a retreat space between the
trailing surface sectionandthebarrier surface section,

and an 1dle position, where the trailing surface section

1s moved in the retreat space. Each of the biasing members
1s disposed to bias the respective tooth to the driving
position suchthatatorqueappliedtothetrailingsurface
section 1s transmitted by keeping the respective tooth
1n the driving position to drive rotation of the
uni-directional drive gear in the rotational direction,
and such that a torque applied to the leading surface
section leads to turning of the respective tooth in the
retreat space to the i1dle position.

According to the disclosure, a gear transmission

device 1ncludes a driving gear rotatable in a clockwise

direction, and a plurality of driven gears. Each driven
gear 1s a uni-directional drive gear, and meshes with
the driving gear to be rotated by the driving gear in

a counterclockwlise direction.
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According to the disclosure, a gear transmission
device 1ncludes adrivinggear rotatable inbothclockwise
and counterclockwlse directions, a first rotating shaft,
a second rotating shaft disposed parallel to the first
rotatingshaft, andfirst, second, thirdand fourthdriven
gears each being a uni-directional drive gear. The first
driven gear 1s journalled on the first rotating shaft
and meshes with the driving gear to be rotated in the
counterclockwlise direction. The second driven gear 1is
journalled on the second rotating shaft and meshes with
the driving gear tobe rotated in the clockwise direction.
The leading surface section of each tooth of the second

driven gear faces the trailing surface section of each

tooth of the first driven gear. The third driven gear
1s journalled on the first rotating shaft. The fourth
driven gear 1s journalled on the second rotating shaft
and meshes with the third driven gear such that the
trailingsurfacesectionofeachtoothof the fourthdriven
gear faces the trailing surface section of each tooth
of the third driven gear.
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the disclosure will
become apparent in the following detailed description
of the embodiments with reference to the accompanying
drawings, of which:

FIG. 1 1s a front view of a conventional gear

transmission device:
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FIG. 2 1s a front view illustrating an embodiment of

auni-directional drive gear according tothedisclosure;
FIG. 3 1s a sectional view of the embodiment of the
unl-directional drive gear seen from a rear side thereof
and rotatable 1n a clockwise direction;
FIG. 4 1s a sectional view taken along line IV-IV of

FIG. 3;

FIG. 5 1s a fragmentary, partly exploded perspective

view 1llustrating a tooth of the embodiment of the
uni-directional drive gear mounted on a mounting seat
by means of a pilvot pin;

FIG. 6 1s a fragmentary sectional view illustrating
the tooth 1n a driving position and seen from a front
side thereof;

FIG. 7 1s a view similar to FIG. 6, illustrating the
tooth turned toward an idle position;

FIG. 8 158 a view similar to FIG. 3, illustrating the

uni-directional drive gear rotatable in a
counterclockwise direction;

FIG. 9 1s a schematic front view illustrating an

embodiment of a gear transmission device according to
the disclosure;

FIG. 10 1s a fragmentary, enlarged schematic view
1llustrating the state when teeth of two driven gears
of the gear transmission device are turned to an idle
position;

FIG. 11 1s a schematic rear view illustrating another
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embodiment of a gear transmission device according to
the disclosure; and

FIG. 12 1s a schematic front view of the embodiment
of the gear transmission device of FIG. 11.

DETAILED DESCRIPTION

Before the disclosure 1s described in greater detail,
1t should be noted that where considered appropriate,
reference numerals or terminal portions of reference
numerals have been repeated among the figures to indicate
corresponding or analogous elements, which may
optionally have similar characteristics. The terms
“"clockwise” and “counterclockwise” will generally be
used to describe the direction viewed from the drawings.
Referring to FIGS. 2 and 3, an embodiment of a
unl-directional drive gear 20 includes a mounting seat
30, a plurality of teeth 40, a plurality of pivot pins
50 and a plurality of biasing members 60.
Referringto FIGS. 3to 6, themounting seat 30 includes
a first circular body 31 and a second circular body 32
which are attached to and coaxial with each other along
an axis 200. The second circular body 32 has an outer
peripheral surface 33 which surrounds the axis 200, and
apluralityof accommodationbores 34 eachofwhichextends

from the outer peripheral surface 33 toward the axis 200

to terminate at a bore bottom 341. Two adjacent ones of

the accommodation bores 34 are angularly spaced fromeach

other about the axis 200 by a raisedportion 35. The raised
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portion 35 has a top surface section 351 at the outer
peripheral surface 33, and a driven surface section 352
and a barrier surface section 353 which are respectively
disposed at two opposite sides of the top surface section
351 1n a rotational direction and which extend toward
the axis 200 to engage the bore bottom 341. The first
and second circular bodies 31, 32maybe integrally formed
as a single plece, or may be two component parts which
are attached to each other.

The teeth 40 are respectively mounted 1in the

accommodation bores 34. Each of the teeth 40 has a tooth
top surtface section 41, and leading and trailing surface
sections 42, 43 which are respectively disposed at two
opposite sides of the tooth top surface section 41 in
the rotational direction. The leading surface section

42 has a driving region 421 facing the driven surface

section 352. Each of the teeth 40 has a chamfer 431 formed

at a corner between the trailing surface section 43 and

the tooth top surface section 41 to facilitate meshing

engagement with the teeth 40 of another uni-directional

drive gear 20.

BEach of the pivot pins 50 extends in a direction of
the axis from the first circular body 31 into the

respective accommodation bore 34. Each of the teeth 40

1s pivotably mounted on the respective pivot pin 50 to

be turnable between a driving position (as shown in FIG.

0), where the driving region 421 of the leading surface
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section 42 abuts against the driven surface section 352
and the accommodation bore 34 has a retreat space 70
between the trailing surface section 43 and the barrier
surface section 353, and an idle position (as shown in
F1G. /), where the trailing surface section 43 is moved

1n the retreat space 70.

FEach of the blasing members 60 is disposed to bias
the respective tooth 40 to the driving position, such
that a torque (F1l) appliedto the trailing surface section
13 (see FIG. 6) is transmitted by keeping the respective
tooth 40 1n the driving position to drive rotation of
the uni-directional drive gear 20 in the rotational
direction. On the other hand, a torque (F2) applied to
the leadlng surface section 42 (see FIG. 7) leads to
turning of the respective tooth 40 in the retreat space
/0 to the 1dle position.

With reference to FIGS. 5 and 6, each biasing member
00 may be a compression spring which is disposed in the
retreat space /0 and which has two ends abutting against
the trailing surface section 43 and the barrier surface
section 353, respectively. Moreover, the trailing
surface section 43 and the barrier surface section 353
may have recesses for receiving and retaining the ends
of the biasing member 60.

Alternatively, each biasing member 60 may be a coil
spring (not shown) which is accommodated in a spring

recelving space formed in the respective tooth 40, which
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surrounds the respective pivot pin 50 and which has two
leg ends that are securely connected to the respective
tooth 40 and the adjacent raised portion 35 to provide
a biasing force to the respective tooth 40 toward the
driving position.

As shown 1n FIG. 6, when the trailing surface section
43 of the tooth 40 is subjected to a torque (Fl), the
driving region 421 is urged to abut against the driven
surface section 352 and to rotate the uni-directional
drive gear 20 in a clockwise direction.

As shown 1in FIG. 7, when the leading surface section
42 of the tooth 40 is subjected to a torque (F2), the
tooth 40 1s pressed toward the barrier surface section
353 to the 1dle position against the biasing force of
the blasing member 60. During the turning of the tooth
40, the tooth 40 is restricted by the barrier surface
section 353 to avoid excess turning thereof.

The uni-directional drive gear 20 of the disclosure
may be disposed to be rotatable in a clockwise direction,

as shown in FIG. 3, and also to be rotatable in a

counterclockwise direction, as shown in FIG. 8.

By means of the teeth 40 of the uni-directional drive
gear 20 turnable between the driving and idle positions,
the uni-directional drive gear 20 can be widely employed
1n a variety of gear transmission devices.

Referring to FIGS. 9 and 10, an embodiment of a gear

transmission device 8 includes a driving gear 80 and a
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plurality of drivengears 81 eachmeshingwith the driving
gear 80 to be rotated only in a uni-rotational direction
(the counterclockwise direction). The driving gear 80
may pbe a spur gear which is rotatable in both rotational

directions, or a uni-directional drive gear as described

hereinbefore. Each of the driven gears 81 1s a
uni-directional drive gear as described hereinbefore so
as to be rotated 1n the same rotational direction (the
counterclockwise direction). FIG. 9 illustrates the
example where the driving and driven gears 80, 81 are
uni-directional drive gears.

The trailing surface section 43 of each tooth 40 of
the driving gear 80 faces the trailing surface section
43 of each tooth of each driven gear 81. When the driving
gear 80 rotates 1n the clockwise direction, the trailing
surface sections 43 of the driving and driven gears 80,
81l are subjected to torques so that the driving gear 80
drives the rotation of the driven gears 81 in the
counterclockwise direction. When the driving gear 80
rotates 1n the counterclockwise direction, the leading
surface sections 42 of the driving and driven gears 80,
31 face and abut against each other and are subjected
to torques to turn the teeth 40 of the driven gears 81
to the 1dle position, such that the driving gear 80 does
not drive rotation of the driven gears 81.

Moreover, two adjacent ones of the driven gears 81

may be dilisposed to mesh or not mesh with each other.
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Specifically, when the driven gears 81 are disposed to
meshwitheachother torenderthegear transmissiondevice
3 compact, with reference to FIG. 10, the leading surface
section 42 of each tooth 40 of each driven gear 81 is
5 subjected to a torque to turn the teeth 40 of each driven
gear 81 to the 1dle position due to rotation of the driven
gears 81 1n the counterclockwise direction, so as not
to i1nterfere each other.
It 1s appreciated that, when the driving gear 80 is
10 a spur gear, only rotation of the driving gear 80 in the
clockwlse direction results in rotation of the driven
gears 81 1n the counterclockwise direction. That is, when
the driving gear 80 rotates 1in the counterclockwise
direction, the leading surface section 42 of each tooth
15 40 ot each driven gear 81 is subjected to a torque to
turn the teeth 40 of eachdrivengear 8l totheidleposition,
so that thedrivengears 8l arenot rotatedwith the driving
gear 80.
With reference to FIGS. 11 and 12, another embodiment
20 of the gear transmission device 9 includes a driving gear
90, first and second rotating shafts 91, 92 disposed
parallel to each other, a first driven gear 93, a second
driven gear 94, a third driven gear 95 and a fourth driven
gear 96. The driving gear 90 1s a spur gear which 1s

25 rotatable 1n both c¢clockwise and counterclockwise

directions. Each of the first, second, third and fourth

driven gears 93, 94, 95, 96 1s a uni-directional drive
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gear 20 rotated in a uni-rotational direction. That is,
the first driven gear 93 is rotated in a counterclockwise
direction. Each of the second, third and fourth driven
gears 94, 95, 96 1s rotated in a clockwise direction.

Specifically, the first driven gear 93 is journalled
onthe first rotatingshaft 91, andmeshes with the driving
gear 90 to be rotated in the counterclockwise direction.
The second driven gear 94 is journalled on the second
rotating shaft 92, and meshes with the driving gear 90
to be rotated i1n the clockwise direction. The leading
surface section 42 of each tooth 40 of the second driven
gear 94 faces the trailing surface section 43 of each

tooth 40 of the first driven gear 93. The third driven

gear 95 1s journalled on the first rotating shaft 91.
The fourth driven gear 96 is journalled on the second
rotating shaft 92, and meshes with the third driven gear
95 1n an opposite manner such that the trailing surface
section 43 of each tooth 40 of the fourth driven gear
90 faces the trailing surface section 43 of each tooth
40 of the third driven gear 95.

When the driving gear 90 rotates in the clockwise
direction, the first driven gear 93 is rotated in the
counterclockwlise direction, and the second driven gear
94 1s not rotated neither by the driving gear 90 nor the
first driven gear 93. Meanwhile, the third driven gear
95 1s rotated in the clockwise direction (seen from the

front side) with the first driven gear 93 and the first

CA 29772534 2017-07-06
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rotating shaft 91, and the fourth driven gear 96 is not

rotated thereby.

When the driving (gear 90 rotates 1n  the
counterclockwise direction, the second driven gear 94
1srotatedintheclockwisedirection, andthe first driven
gear 93 1s not rotated neither by the driving gear 90
nor the seconddrivengear 94. Meanwhile, the fourthdriven
gear 96 1srotatedinthe counterclockwisedirection (seen
from the front side) with the second driven gear 94 and
the second rotating shaft 92, and the third driven gear
95 1s rotated by the fourth driven gear 96.

Thus, when thedrivinggear 90 rotates in the clockwise
direction, the third driven gear 95 is rotated but the
fourth driven gear 96 is not rotated. When the driving

gear 90 rotates 1in the counterclockwise direction, both
the third and fourth driven gears 95, 96 are rotated.

Therefore, when the driving gear 90 rotates
alternately 1n the clockwise and counterclockwise
directions, as seen from the front side, the third driven
gear 95 1srotatedcontinuouslyintheclockwise direction

whille the fourth driven gear 96 is rotated intermittently

1n the counterclockwise direction.

As 1llustrated, with the teeth 40 turnable relative
to the mounting seat 30 between the driving and idle
positions, the uni-directional drive gear 20 is rotated
1n a uni-rotational direction such that the gear

transmissiondevice 8, Qhaving theuni-directional drive

CA 29772534 2017-07-06
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gear 20 can be configured to perform different
transmissions to suit a wide variety of reguirements.

The scope of the claims should not be limited by the
preferred embodiments set forth in the examples, but
5 should be given the broadest interpretation consistent

wilith the description as a whole.
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A uni-directional drive gear comprlsing:

a mounting seat 1ncluding a first circular body
and a second circular body which are attached to and
coaxial with each other along an axlis, said second
circular body having anouter peripheral surface which
surrounds the axis, and a plurality of accommodation
bores each of which extends from said outer peripheral
surface toward the axis to terminate at a bore bottom,
two adjacent ones of said accommodation bores being
angularly spaced from each other about the axis by
a raised portion, said ralsed portion having a top
surface section at said outer peripheral surface, and
a driven surface section and a barrier surface section
which are respectively disposed at two opposite sides
of said top surface section i1n a rotational direction
and which extend toward the axis to engage said bore
bottom;

a plurality of teeth respectively mounted 1in said

accommodation bores, each of said teeth having a tooth

top surface section, and leading and trailing surface
sections which are respectively disposed at two
opposite sides of said tooth top surface section 1n
therotational direction, saldleadingsurface section
facing said driven surface section;

a plurality of pivot pins each extending 1n a

direction of the axis from said first cilircular body

201°7-07-06
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1nto a respective one of said accommodation bores such
that each of said teeth 1is pivotably mounted on a
respectiveoneof saidpivotpinstobe turnable between
adrivingposition, where said leading surface section
abuts against saild driven surface section and said
accommodation bore has a retreat space between said
trailing surface section and said barrier surface

section, and an idle position, where said trailing

surface section 1s moved in said retreat space; and

a plurality of biasing members each disposed to
blas a respective one of said teeth to the driving
position such that a torque applied to said trailing
surface section 1s transmitted by keeping the
respective one of said teeth in the driving position
to drive rotation of said uni-directional drive gear
1n the rotational direction, and such that a torque
applied to said leading surface section leads to

turning of the respective one of said teeth in the

retreat space to the i1idle position.

The uni-directional drive gear as claimed in Claim
1, whereineachofsaidbiasingmembers isacompression
spring which is disposed in said retreat space and
which has two ends abutting against said trailing
surface section and said barrier surface section,
respectively.

The uni-directional drive gear as claimed in Claim

1, wherein each of said teeth has a spring receiving

2017-07-06
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space, eachof saidbiliasingmembers beinga coil spring
which 1s accommodated in said spring receiving space,
which surrounds the respective one of said pivot pins
and which has two leg ends that are securely connected
Lo the respective one of said teeth and an adjacent
one of said raised portions to provide a biasing force
to the respective one of said teeth toward the driving
poslition.

The uni-directional drive gear as claimed in Claim
1, wherein each of said teeth has a chamfer formed

at a corner petween said trailing surface section and

sald tooth top surface section to facilitate meshing
engagement with said teeth of another uni-directional
drive gear.

A gear transmission device comprising:

a driving gear rotatable in a clockwise direction;

and

a plurality of driven gears, each being a
uni-directional drive gear as claimed in Claim 1, and
meshing with said driving gear to be rotated by said
driving gear in a counterclockwise direction.

The gear transmission device as claimed in Claim 5,
wherein said driving gear is a uni-directional drive
gear as claimed in Claim 1, said trailing surface
section of each of said teeth of said driving gear
facing said trailing surface section of each of said

teeth of each of said driven gears.
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The gear transmission device as claimed in Claim 5,
wherelin two adjacent ones of said driven gears mesh
wlth each other, and said leading surface sections
of said teeth of the adjacent ones of saiddriven gears
face each other.

The gear transmission device as claimed in Claim 6,
whereln two adjacent ones of said driven gears mesh
with each other, and said leading surface sections
Oof said teeth of the adjacent ones of said driven gears
tace each other.

A gear transmission device comprising:

a driving gear rotatable in both clockwise and
counterclockwise directions;

a first rotating shaft;

a second rotating shaft disposed parallel to said
first rotating shaft;

a first driven gear being a uni-directional drive
gear as claimed 1n Claim 1, journalled on said first
rotating shaft and meshing with said driving gear to
be rotated in the counterclockwise direction;

a second driven gear being a uni-directional drive
gear as claimed i1n Claim 1, journalled on said second
rotating shaft and meshing with said driving gear to
be rotated 1in the clockwise direction, said leading
surface section of each of said teeth of said second
driven gear facing said trailing -surface section of

each of said teeth of said first driven gear;

2017-07-06
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a third driven gear being a uni-directional drive
gear as claimed 1n Claim 1, and journalled on said
first rotating shaft; and

a tourth driven gear being a uni-directional drive
gear as claimed in Claim 1, journalled on said second
rotating shaft andmeshingwith said third driven gear
such that said trailing surface section of each of
sald teeth of said fourth driven gear faces said

trailing surface section of each of said teeth of said

third driven gear.
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