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(57) Abrégée/Abstract:

A reverse drive for a small vehicle includes a primary driven gear through which an external motor imparts a rotary motion to a first
shaft. A worm gear Is mounted on and rotates with the first shaft. A worm wheel iIs mounted on and rotates with a second. shaft.
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(57) Abrege(suite)/Abstract(continued):

The worm wheel engages and Is rotated by the worm gear with a clear reduction being effected through engagement of the worm
gear and the worm wheel so that the second shaft rotates at a slower speed than the first shaft. A clutch is mounted on the second
end of the second shaft, which can be moved between an engaged position and a disengaged position.
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ABSTRACT OF THE DISCLOSURE

A reverse drive for a small vehicle includes a primary
driven gear through which an external motor imparts a rotary
motion to a first shaft. A worm gear is mounted on and rotates
with the first shaft. A worm wheel i1s mounted on and rotates
with a second shaft. The worm wheel engages and is rotated by
the worm gear with a gear reduction being effected through
engagement orf the worm gear and the worm wheel so that the

second shaft rotates at a slower gspeed than the first shaft.

A clutch 1s mounted on the second end of the second shaft,
which can be moved between an engaged position and a disengaged

position.
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TITLE OF THE INVENTION:

Reverse Drive For A Small Vehicle

FIELD OF THE INVENTION
The present invention relates to a reverse drive for a

small vehicle and, in particular, a motorcycle.

BACKGROUND OF THE INVENTION

Many small wvehicles, most notably motorcycles, are

commonly built without a reverse drive. This 1s 1nconvenient
as it forces the operator to push the vehicle backwards out of

confined spaces. A leader in reverse drive for small vehicles

is the Japanese manufacturer of the HONDA brand motorcycle,
which holds United States Patents 4,763,538; 4,869,332;
4,870,874; and 5,024,113. Al

of a first internal combugtion motor for a forward drive and

l of these patents teach the use

a second electric motor for a reverse drive. By way of
explanation United States Patent 4,763,538 teaches that it 1is
not practical to run the reverse drive off the output shaft of
the internal combustion motor used for the forward drive. The
reason stated is that the reduction gears required 1n order to
provide a sufficiently slow backing speed are too large to be
practical. In contrast, the HONDA references disclose how a
second electric motor can be adapted for use as a reverse drive
with suitably sized planetary reduction gears. The type of

reverge drive disclosed in the HONDA references is not suitable

for use in applications with space constraints. For example,
the reverse drive disclosed in the HONDA references 1s not
suitable for use with HARLEY-DAVIDSON brand motorcycles.

SUMMARY OF THE INVENTION

The present invention relates to an alternative

configuration of reverse drive for a small vehicle.

According to the present invention there 1s provided a
reverse drive for a small vehicle which includes a housing with

a first shaft rotatably mounted 1in the housing. The first
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shaft has a first end and a second end. The first end of the
first shaft extends outside the housing. A primary driven gear
ig mounted on the first end of the first shaft, such that an
external motor engaging the primary driven gear i1mparts a
rotary motiori. to the first shaft. A worm gear 1s mounted on

and rotates with the first shaft. A second shaft i1s rotatably

mounted in the housing. The second shaft has a first end and
a second end. A worm wheel 1s mounted on and rotates with the
second shaft. The worm wheel engages and 1s rotated by the
worm gear with a gear reduction being effected through
engagement of the worm gear and the worm wheel so that the
second shaft rotates at a slower speed than the first shaft.
A clutch is mounted on the second end of the second shaft.

Means is provided for moving the clutch between an engaged

position and a disengaged position.

The reverse drive, as described above, 1s comparatively
compact. It uses a worm gear and worm wheel combination to
effect a gear reduction. The ratio of gear reduction can be
varied through the selection of the worm wheel. Although this
reverse drive was developed for use on HARLEY-DAVIDSON brand

motorcycles, it can be adapted for wuse with other small

vehicles.

Although beneficial results may be obtained through the
use of the invention, as described above, even more beneficial

results may ke obtained through the use of preferred features

as are hereinafter described and claimed. It 1s preferred
that the seccnd shaft have two components: an outer shaft and
a concentric inner shaft which 1s axially movable relative to
the outer shaft. This concentric shaft arrangement 18 a

"

compact way of mounting a movable clutch. It 1s preferred that

a spring be used to bias the inner shaft axially to maintailn
the clutch in the disengaged position. This simplifies the
mechanism reguired to move the clutch, as the clutch need only
be moved in one direction to the engaged position by overcoming

the biasing force of the spring. It 1s preferred that a lever
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be used to move the inner shaft axially to bring the clutch to

the engaged position. The lever provides a mechanical
advantage to overcome the biasing force of the spring. It is
preferred that the clutch have a sawtooth engagement. The

sawtooth provides a ramping effect that facilitates engagement
with a corresponding sawtooth tooth clutch mounted on a remote
end of a drive shaft of the small vehicle. It 1s preferred
that movement of the lever 1s effected by a cable which extends

from the lever to a gsolenoid. This enables activation of the

solenoid to exert a force upon the cable to move the lever.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become more
apparent from the following description in which reference 1is

made to the appended drawings, the drawings are for the purpose

of illustration only and are not intended to 1n any way limit
the scope of the invention to the particular embodiment or
embodiments shown, wherein:

FIGURE 1 1is a perspective view of a reverse drive

fabricated in accordance with the teachings of the present

invention.

FIGURE 2 1is a detailed perspective view of a first shaft

—t

"rom the reverse drive 1llustrated i1n FIGURE 1.

FIGURE 3 is an exploded detailed perspective view of a
second shaft from the reverse drive 1llustrated 1n FIGURE 1.

FIGURE 4 i1is a detailled perspective view of a worm and
wheel engagement from the reverse drive 1llustrated in FIGURE
1.

FIGURE 5 is a partially exploded detailed perspective view
of a clutch engagement from the reverse drive 1llustrated 1in

FIGURE 1.
FIGURE 6 is a partially exploded detailed perspective view

of a clutch activation lever from the reverse drive 1llustrated

in FIGURE 1.
FIGURE 7 1is a detailed perspective view of the lever

illustrated in FIGURE 6.
FIGURE 8 is a detailed perspective view of a solenoid from
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the reverse drive 1llustrated i1n FIGURE 1.

FIGURE 9 18 a side elevation view, 1in section, of the
reverse drive 1llustrated in FIGURE 1, with the clutch in the
disengaged position.

FIGURE 10 is a side elevation view, 1n section, of the
reverse drive 1llustrated in FIGURE 1, with the clutch in the

engaged position.

S

FIGURE 11 1s a schematic view of the incorporation of the

reverse drive 1llustrated i1in FIGURE 1 into a small wvehicle.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment, a reverse drive generally
identified by reference numeral 10, will now be described with
reference to FIGURES 1 through 11.

Structure and Relationship of Parts:

Referring to FIGURE 1, there 1s provided a reverse drive
10 for a small vehicle which includes a housing 12. Referring
to FIGURE 6, for ease of assembly, housing 12 includes a first
portion 14 and a second portion 16 which are adapted to be
secured together. Referring to FIGURE 2, a first shaft 18 1is
rotatably mounted in housing 12. First shaft 18 has a first
end 20 and a second end 22. First end 20 of first shaft 18
extends outside housing 12. A primary driven gear 24 1s mounted
on first end 20 of first shaft 18. Referring to FIGURE 1, an
external motor 26 engages primary driven gear 24 to 1impart a
rotary motion to first shatt 18. Referring to FIGURE 2, a
worm gear 28 along with a bearing 30 and thrust washers 22 are
mounted on and rotate with first shaft 18. Referring to FIGURE
3, a two component second shaft 34 1s rotatably mounted 1n
housing 12. A cover 36 with securing bolts 38 1s provided for

mounting second shaft 34 1n section portion 16 of housing 12.

Second shaft 34 has a first end 40 and a second end 42. Snap
rings 43 are provided at first end 40 and second end 42. Second

shaft 34 has an outer cshaft 44 and a concentric innexr shaft 46.

Inner shaft 46 1s non-rotatably secured to and 1s axially

movable relative to outer shaft 44. Outer shaft 44 has opposed
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ends 50. Referring to FIGURE 4, 1nner shaft 46 extends past
opposed ends 50 of outer shaft 44. A worm wheel 52 1s mounted
on and rotates with outer shaft 44 of second shaft 34. Worm
wheel 52 engages and 18 rotated by worm gear 28. A gear
reduction that 1s effected through engagement of worm gear 28
and worm wheel 52 so that second shaft 34 rotates at a slower
speed than first shaft 18.

Referring to FIGURE 3, a clutch 54 1s mounted on outer
shaft 44 and 1s non-rotatably coupled to outer shaft 44 through
a spline engagement 48. Clutch 54 1s coupled to inner shaft
46 by snap rings 43 second end 42 of second shaft 34. Clutch
54 and inner shaft 46 can capable of simultaneously
reciprocating movement on and within along outer shaft 44,
respectively. Referring to FIGURES 6 and 9, a spring 56 1s
provided to kias inner shaft 46 1n a first axial direction to
maintain clutch 54 normally 1n the disengaged position.
Referring to FIGURE 10, a lever 58 1s provided to move inner
shaft 46 in a second axial direction to move clutch 54 to the
engaged position. Referring to FIGURES 6 and 7, lever 58 1is
mounted on a cover 60 that 1s adapted to be secured to first
portion 14 of housing 12. A release bearing 62 with a washer
64 and a snap ring 66 are positioned between cover 60 and lever
58 for maintaining inner shaft 48 1n engagement with lever 58.
Referring to FIGURE 5, in the 1llustrated embodiment, clutch
54 is a sawtooth clutch adapted to engage a corresponding
sawtooth tooth clutch 6& mounted on a remote end 70 of a drive

shaft 72. It will be appreciated that other c¢lutch

arrangements could also be used. A cover 74 1s provided which
is adapted to be secured to second portion 16 of housing 12.
Referring to FIGURE 10, a cable 76 extends from lever 58 to a
solenoid 78, such that activation of solenoid 78 exerts a force

upon cable 7€ to move lever 58.

Operation:
The use and operation of a reverse drive for a small

vehicle will now be degcribed with zreference to FIGURES 1

through 11.
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Referring to FIGURE 11, reverse drive 10, as described
above, 1s adapted for use on small vehicles 80. Small wvehicle

80 includes a starter motor 82 and a separate reverse motor 84.

A battery 86 1is provides power to operate an ignition switch
88, a start/reverse switch 90, a two-mode electric switch 92,
a starter relay 94, a neutral switch 96, a neutral light 98,
a reverse light 100, a reverse relay 102, solenoid 104 and
solenoid 78. Referring to FIGURE 10, when reverse mode 1is
selected, solenoid 78 1ig activated to exert a force upon cable
76 to move lever 58 of reverse drive 10.

Referring to FIGURE 1, reverse drive 10 1s comparatively
compact. External motor 26 engages primary driven gear 24 to
impart a rotary motion to first shaft 18. Referring to FIGURE
4, worm wheel 52 on second shaft 34 engages and is rotated by
worm gear 28 on first shaft 18. A gear reduction 1s effected
through engagement of worm gear 28 and worm wheel 52 so that
second shaft 34 rotates at a slower speed than first shaft 18.
I1f desired, the ratio of the gear reduction can be varied by
altering the teeth configuration of worm wheel 52. Referring
to FIGURE 9, clutch 54 on second shaft 34 1s normally
disengaged from clutch 68 of motor cycle drive shaft 72.
Referring to FIGURE 3, second shaft 34 consists of outer shaft
44 and concentric inner shaft 46. Clutch 54 1s non-rotatably

engaged with outer shaft 44 by spline 48, but remains axlally

movable along outer shaft 44. Referring to FIGURE 9,

concentric inner shaft 46 engages clutch 54 and extends beyond
outer shaft 44 to engage lever 58. Spring 56 blases 1inner
shaft 46 axially to maintain clutch 54 in a normally disengaged
position. Referring to FIGURE 10, when a force 1s exerted up
solenoid 78 shorten cable 76, lever 58 exerts a force upon

inner shaft 46. Lever 58 provides a mechanical advantage to

overcome the biasing force of spring 56 and move 1inner shaft
46 until clutch 54 engages c¢lutch 68 so that force 1is

transmitted to motorcycle drive shaft 72.

In this patent document, the word "comprising" 1s

used in its non-limiting sense to mean that items following the
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word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article
"a" does not exclude the possibility that more than one of the
element 1s present, unless the context clearly requires that

5 there be one and only one of the elements.

It will be apparent to one skilled 1in the art that
modifications may be made to the 1llustrated embodiment without
departing from the spirit and scope of the invention as

10 hereinafter defined in the Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A reverse drive for a small vehicle, comprising:

a housing;

a first shaft rotatably mounted in the housing, the first
shaft having a first end ancd a second end, the first end
extending outside the housing;

a primary driven gear mounted on the first end of the

first shaft, such that an external motor engaging the primary
driven gear imparts a rotary motion to the first shaft;

a worm gear mounted on and rotating with the first shaft;

a second shaft rotatably mounted in the housing, the
second shaft having a first end and a second end;

a worm wheel mounted on and rotating with the second
shaft, the worm wheel engaging and beilng rotated by the worm
gear with a gear reduction being effected through engagement
of the worm gear and the worm wheel so that the second shaft
rotates at a slower speed than the first shaft; and

a clutch being mounted on the second end of the second
shaft, means being provided for moving the clutch between an

engaged position and a disengaged position.

2. The reverse drive as defined in Claim 2, wherein the means
being provided for moving the clutch between an engaged
position and a disengaged poslition 1includes having the second
shaft with an outer shaft and a concentric inner shaft, the
outer shaft having opposed ends, the inner shaft extending past

at least one of the opposed ends of the outer shaft, the clutch

engaging the inner shaft, the inner shaft being axially movable
relative to the outer shaft to move the clutch between the

engaged position and disengaged position.

3. The reverse drive as defined in claim 2, wherein means for
selectively move the 1nner shaft includes a lever which moves
the inner shaft axially to extend the i1nner shaft to move the

clutch to the engaged position and a spring which moves the

R L i A T S PO S0 S PR B | T T Y 2 TEL TR Y - CRURR NS PR il - e W o s L I I R B A L o A e S . et o .S . N | . L L e Y RN Y et It e e e e e et B B I LT S P T oo . ..o . .. . ) ) : . LI RTE L T SV EPACE PUTRTN AT % ST SRV Bea v Jps S0 ST SR TR ST TAVIRCWRTY TR Y T VLTRSS RECAET. TP NV Sy SrP



B B T I S S T L B . B N L

CA 02347702 2001-05-16

9

inner shaft axially to retract the inner shaft to move the

clutch to a disengaged position.

4, The reverse drive as defined in Claim 1, wherein the clutch

{ 1

18 a sawtooth clutch gear adapted to engage a sawtooth tooth

clutch gear mounted on a remote end of a drive shaft.
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5. A reverse drive for a small vehicle, comprising:

a housing;

a first shaft rotatably mounted in the housing, the first
shaft having a first end anca a second end, the first end
extending outside the housing;

a primary driven gear mounted on the first end of the
first shaft, such that an external motor engaging the primary
driven gear 1imparts a rotary motion to the first shaft;

a worm gear mounted on and rotating with the first shaft;

a two component second shaft rotatably mounted in the

housing, the second shaft having a first end and a second end,

the second shaft having an outer shaft and a concentric inner
shaft, the inner shaft being axially movable relative to the
outer shaft, the outer shaft having opposed ends, the inner
shaft extending past the opposed ends of the outer shaft;

a worm wheel mounted on and rotating with the outer shaft
of the second shaft, the worm wheel engaging and being rotated
by the worm gear with a gear reduction being effected through
engagement of the worm gear and the worm wheel so that the

second shaft rotates at a slower speed than the first shaft;

and

a clutch being non-rotatably mounted on the second shaft
and engaged with the 1nner shaft at the second end of the
second shaft so that the clutch moves with the i1nnerxr shaft;

a spring being provided tc bias the inner shaft in a first
axial direction to maintain the c¢lutch normally in the
disengaged position; and

a lever being provided to move the inner shaft 1n a second

axial direction to move the clutch to the engaged position.

6. The reverse drive as defined in Claim 5, wherein the clutch
1s a sawtooth clutch adapted to engage a sawtooth tooth clutch

mounted on a remote end of a drive shaft.

7. The reverse drive as defined in Claim 5, wherein a cable

extends from the lever to a solenoid, such that activation of
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the solenoid exerts a force upon the cable to move the lever.

' P avs o075 AR T el L] 7 BT MDA . ATIS 1 el LA i Rl LIRS S AT ] > 2 0 S A 0 N aicdgan AT L S0 el Tl o e wiiinhe o Ml 3 - AN S S R e A B - A4 10 v e . T T g, B R T T R T 3 T 7 L T I P I R o FL I TR B I P .. . . TR R L ALl et e A K e T MO Lo st M CaaamiiprenOl Lt Cp bl inatimichil SO Alcky vl et Tl 8 avecles wees s s



CA 02347702 2001-05-16

[ 909514

0]




CA 02347702 2001-05-16

¢ HANOIA




CA 02347702 2001-05-16




CA 02347702 2001-05-16




CA 02347702 2001-05-16

02w ot . . B 3 r U et ZAAAT YL P S v A e LM T A % - A



CA 02347702 2001-05-16

9 HIdNDIA




CA 02347702 2001-05-16

/ \

/(\\ .\ !!!!!!!! Ftm 7T S~
S o) 4
\ \ O/ %

([ o

| K 11 X

Bopr S0 aAdR o Al RS RN A0 - i PLMTALLL SN LRI ALa Rt MM R R < SO Shieibivighly LI ONAAR V20 R r a0 4 17 W & v mttnd RELW-ORCh Bl Awd Mt 4 276377 ot te e T '

Sl O AR 41 & i

ol .t e v o4

anas, Liaeact o M A A 1 i > el B Kondullag A heakadled; -




CA 02347702 2001-05-16

e e g e e A At HIE. bt A e Tt | 11 B DA b S A LR SR AW 13 A T A P L T # sl ARACHIT - 1y i oS NP, AR » Sl € AL - 71 e o o | e g0 d - AR L] L TITEL LI B 4 e R R .

ey ey el e A4 SV PN

VRl s

oy SRR YR e P A O it i e | s e

e s b it oy st S BT R AN B 4 L ttewrd d v g (AR s ald b A AN L 1 W . . .



CA 02347702 2001-05-16

1€ LLMBEME 42 BUEVTMRES: e M PG 3 PP 3 DL AN 15 S WS ORI i el Ll B AN SR it 2o ARG i SRS wbalhas SOOIV 6 Sl MU . AV AR a1 Dnme S e e .

PP RRPCCROPITEE PO BT A0 PR

e e e e wES o Led s e -« et da® L (b 4 M Lar A ok Y S v TARAREIA S AT T s T i S AT AR N e. i ARV g SRS, < - Ot S TV L 3B T A Ry



CA 02347702 2001-05-16

- wwirvds - -

THI{T

v AP 4 T Ilrh S M A A0S P T | B 430, VIS K] A

L At ML 4 Vel PN ity DAL 16 e Lo 2

' ' . $n A st g SURSMBE SRR L IR N IR



10

QD
OO
p
RN
¢
3
Q:‘
e
~+-
—~5
l QO
J1

CA 02347702 2001-05-16

o~J
O
-
m G—‘
&7
\\

FIGURE 11

o

| OY

4 mer e oale sk i o r @ -5 R o W R ARG - (T 0 £ 2 ONEDY. 1 LR 9 35 T VT 41 - valdd (1 Ta e 1 R0 o G i SRR U HRui YIS v TR f Q1 e T






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - abstract drawing

