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ABSTRACT OF THE DISCLOSURE

Vehicle structure such as a motorcycle, bicycle or the
like. The vehicle structure has a body member or frame
member and comprises a suspension system which supports
the body member or frame member from the wheel mem-
bers. Pivotal support means are attached to each of the
wheel members and to the body member. Torsion bar
means join the body member to the pivotal support means.

RELATED APPLICATION

This application is a continuation-in-part of my copend-
ing patent application Ser. No. 549,881, filed May 13,
1966, now abandoned.

BACKGROUND OF THE INVENTION

In the past, most vehicles, such as a motorcycle or the
like, have been provided with means which rigidly attach
the wheel members to the frame member or to a body
member. Therefore, when the wheel members traversed
rough terrain or bumps or the like, there has been direct
transmission of shocks to the frame member or body
member and to the rider of the motorcycle. Attempts to
employ spring members for cushioning of the frame mem-
ber have been rather unsuccessful.

An object of this invention is to provide a vehicle, such
as a motorcycle or bicycle or the like, having suspension
means connecting a body member to the wheel members
and having resilient means for reducing the degree of dis-
turbance transmitted between the wheel members to the
body member.

Another object of this invention is to provide such a
vehicle having a relatively low center of gravity.

Another object of this invention is to provide such a
vehicle which steers and guides easily so that the direction
of movement of the vehicle is readily controlled at any
rate of travel thereof.

Another object of this invention is to provide such a
vehicle which has a minimum number of structural mem-
bers and support elements.

Another object of this invention is to provide such a
vehicle which can be constructed and built at relatively
low costs.

Other objects and advantages reside in the construction
of the invention, combinations thereof, the method of
manufacture, and the mode of operation, as will become
more apparent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of vehicle structure of this
invention.

FIG. 2 is a side elevational view of the vehicle structure
of this invention.
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FIG. 3 is a bottom view of the vehicle structure of this
invention,

FIG. 4 is a sectional view taken substantially on line
4—4 of FIG. 3.

FIG. 5 is a sectional view taken substantially on line
5—5 of FIG. 3.

FIG. 6 is a side view of the vehicle structure of this in-
vention, taken from the opposite side from that of FIG.
2. FIG. 6 also shows the body member of the structure
in another operational position with respect to the wheel
members.

FIG. 7 is a sectional view taken substantially on line
7—7 of FIG. 6.

FIG. 8 is a sectional view taken substantially on line
8—38 of FIG. 6.

FIG. 9 is a fragmentary enlarged side elevational view,
with parts broken away and shown in section, of a por-
tion of the front wheel structure and bearing means there-
for, the elements being shown in the positions thereof
iltustrated in FIG. 6.

FIG. 10 is a sectional view taken substantially on line
16—10 of FIG. 9.

FIG. 11 is a fragmentary perspective view, drawn on a
slightly larger scale than FIGS. 1-8, showing a modifica-
tion in a portion of the structure of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Vehicle structure of this invention is shown herein as
relating to a motorcycle. However, within the purview of
this invention, vehicle structure of this invention may re-
late to a vehicle which is not self-propelled and which may
be referred to as a bicycle or the like. Herein the vehicle
structure of this invention is shown as being a two wheel
vehicle structure having one front wheel and one rear
wheel. It is to be understood, however, that vehicle struc-
ture of this invention may comprise vehicle structure
which has more than two wheels. The vehicle structure
shown herein comprises support structure in the form of
a body member or frame member 16, having an upper
platform 18, a plurality of lower frame members 20, a
plurality of rear vertical members 22, and a front vertical
member or wall 24. A floor 25 is carried by the lower
frame members 20. An engine or motor or the like 27 is
shown supported upon the floor 25 and has a drive shaft
29 operably joined thereto and extending rearwardly there-
from. A seat member 26 is attached to the upper platform
member 18.

Attached to the lower frame members 20 at opposed
side portions of the body 16 are a pair of brackets 28.
Attached to each of the brackets 28 is a stud 30. Pivot-
ally attached to each stud 30 by means of a connector
portion 34 is an arm 32. Each arm 32 extends forwardly
from its respective stud 30 and from one side of the
body 16.

An axle 36 is secured to the arm 32 and extends
therebetween. The axle 36, intermediate the ends there-
of has a flange 38 which is disposed within a hub 40,
shown in FIGS. 9 and 10. The hub 46 has a thrust bear-
ing 42 upon which the flange 38 rests. A connector pin
44 extends through the hub 40, through the flange 38,
through the axle 36, and through the thrust bearing 42.
The connector pin 44 is angularly inclined and the longi-
tudinal axis thereof is within a substantially vertical plane.
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The connector pin 44 is secured to the hub 40 by a pair
of pintles 46 which extend transversely through the hub 40
and the connector pin 44. As shown in FIG. 9, the axle
36 and the connector pin 44 are positioned rearwardly
of the center of the hub 40, for a reason discussed below.

Encompassing the hub 40 is a bearing member 48. En-
compassing the bearing member 48 is a wheel 5¢ hav-
ing a rim 52. A plurality of spokes 53 join the rim 52
to a tire carrier 54, shown in FIGS. 1, 2, and 6. The tire
carrier 54 carries a tire 55. Thus, a front wheel structure
57 is formed.

A brake disc 60 is attached to the wheel 50 by screws
62 for rotation with the wheel 50. The brake disc 60
is operated upon by any suitable means, not shown, for
braking the wheel 50 and the wheel structure 57.

Attached to the hub 40 by means of a bolt 71 is a
yoke 70 which extends over and straddles the wheel 50
and the tire 55 and has a portion on each of the opposed
sides thereof. A pair of links 72, shown in FIGS. 1, 2, 3,
and 6, are pivotally attached to the yoke 70, there being
one link 72 pivotally attached to each side of the yoke
70. Each link 72 extends from its respective side of the
yoke 7€ to a connector bar 74 and is pivotally connected
thereto adjacent an end thereof. The pivotal connections
of the links 72 to the yoke 70 and to the connector bar
74 are, preferably, multi-axes types of connections, such as
ball and socket connections, or the like, and permit
limited pivotal movement about a plurality of axes.

A stem 76 is rigidly attached to the connector bar 74
and extends upwardly therefrom through a journal hous-
ing 78. _

The journal housing 78 is secured to a bracket 80 which
is secured to an upper front portion 82 of the plat-
form 18. The upper end of the stem 76 is attached to a
handle bar unit 84.

Between the axle 36 and the body member 16 and gen-
erally parallel to the axle 36 is a transverse member 86.
The transverse member 86 is joined to the arms 32 and
extends therebetween. A shock absorber 88 is pivotally
attached to the transverse member 86 and to a bracket
90 at the upper part of the front vertical member or wall

As best shown in FIGS. 1 and 3, a connector plate 92
extends between each arm 32 and transverse member 86
and is secured thereto.

As shown in FIG. 3, an elongate torsion bar 94 has
a central U-shaped portion thereof attached by a holder
96 to the lower surface of the floor 25. The torsion bar
94 extends through bearing members 95 which are spaced
from the holder 96 and are attached to the floor 25. The
torsion bar 94 has laterally extending end portions 94a.
Each end portion 94a of the torsion bar 94 is connected
to an upwardly extending link 100. The upper end of each
link 100 is attached to one of the conmector plates 92.
Preferably, the junction at each end of each link 100 is
a multi-directional pivotal connection, such as a ball and
socket joint or the like, which permits limited pivotal
movement about a plurality of axes.

Also, attached to the lower frame members 20 at op-
posed side portions of the body 16 are a pair of brackets
102. Attached to each of the brackets 102 is a stud 104.
An arm 106 is pivotally carried by each stud 104 by
means of a connector 108. Each arm 106 extends rear-
wardly from one side of the body 16.

An axle 110 is attached by a bracket 111 to each of the
arms 106 and extends therebetween. A rear wheel struc-
ture 112 is rotatably carried by the axle 110. A trans-
mission unit 114, shown in FIGS. 1, 2, and 3, is oper-
ably connected to the wheel structure 112 for rotation
thereof. The transmission unit 114 is also operably con-
nected to the drive shaft 29 for operation thereby.

A transverse member 116 is shown joined to the arms
106 rearwardly of the wheel structure 112.
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Forwardly of the rear wheel structure 112 and rear-
wardly of the body 16 is a transverse member 118 which
is secured to the arms 106 and extends therebetween.

A connector plate 120, shown in FIGS. 3, 5, and 8,
joins each arm 1066 to the transverse member 118.

A pair of torsion bars 122, shown in FIG. 3, are dis-
posed below the floor 25. Each torsion bar 122 has an
end portion 1224 which is retained by a holder 124
which is attached to the lower surface of the floor 25.
Each torsion bar 122 also extends through a bearing 123
which is attached to the rearward portion of the floor
25. Each torsion bar 122 has an opposite end portion
122) which is angular with respect to the major part of
the torsion bar 122 and which is joined to an upwardly
extending link 128. The upper end of each link 128 is
joined to one of the connector plates 120 by a ball and
socket type of joint. Preferably, the juncture at each end
of the link 128 is a multi-directional pivotal connection,
such as a ball and socket joint or the like, which permits
limited pivotal movement about a plurality of axes.

A shock absorber 136 is pivotally attached to a bracket
132 which is secured to the rearward portion of the body
16. The shock absorber 130 is also pivotally attached to
the transverse member 118 and extends between the trans-
verse member 118 and the bracket 132.

OPERATION

Vehicle structure of this invention as shown in the draw-
ings herein is adapted to be propelled by the motor or
engine 27 which rotates the rear wheel structure 112
through the drive shaft 29 and through the transmission
unit 114. An operator of the vehicle sits upon the seat 26
and grasps the handle bar unit 84. The direction of move-
ment of the vehicle is governed by controlling the direc-
tion of movement of the front wheel structure 57.

The front wheel structure 57 is pivotally movable about
the axis of the connector pin 44. The wheel 50 is rotatable
about the hub 40 as the wheel 50 is rotatably carried upon
the hub 40 by the bearing 48, as shown in FIGS. 9 and 10.

Steering of the front wheel structure 57 is accom-
plished by pivotal movement of the handle bar unit 84
about the axis of the stem 76, thus causing pivotal move-
ment of the stem 76. Thus, the connector bar 74 which is
attached to the stem 76 is moved about the axis of the
stem 76. Thus, the links 72 which are attached to the con-
nector bar 74 are moved substantially longitudinally. One
of the links 72 moves forwardly while the other link
72 moves rearwardly. Thus, the yoke 70 and the hub 40,
which is attached thereto, are pivotally moved about the
axis -of the connector pin 44. Thus, the wheel structure
57 is pivotally moved with respect to the axle 36, as il-
lustrated by broken lines in FIG. 3.

As shown in FIG. 9, and as discussed above, the con-
nector pin 44 is disposed rearwardly with respect to the
center of the hub 40. Thus, the connector pin 44 is
positioned rearwardly with respect to the axis of rotation
of the wheel 50. It has been found that such relationship
between the axle 36, the connector pin 44, the hub 40,
and the wheel 50 is extremely beneficial to the steering
operation of the wheel structure 57. Such front wheel
structure 57 steers more easily than front wheel struc-
ture which pivotally moves about its axis of rotation.
The front wheel structure 57 of this invention steers with
a minimum amount of pivotal movement thereof, re-
gardless of the rate of movement of the vehicle. Guid-
ance of the front wheel structure 57 of the vehicle of
this invention is considerably easier than guidance of a
vehicle which has front wheel structure which pivots about
its axis of rotation.

The pivotal position of the arms 32 about the axis of
the studs 30 is governed by the torsion bar 94. Thus,
the torsion bar 94 controls the angular position of the
arms 32 with respect to the body 16. The torsion bars
122 govern the angular position of the arms 106 with re-
spect to the body 16. The arms 32 and 106 are normally
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horizontal, as shown in FIGS. 1 and 2, so that the arms
32 and 106 are normally substantially parallel with the
lower frame member 20 of the body 16. However, it is
to be understood that under different load conditions
upon the body 16 or if different resilient forces of the
torsion bars 94 and 122 exist, another angular position of
the arms 32 and 106 with respect to the body 16 may
be normal.

Thus, it is understood that the body 16 is suspended
from the front wheel structure 57 and from the rear
wheel structure 112 by means of the arms 32 and 106, re-
spectively. However, for a given loading of the body 16,
the torsion bars 94 and 122 resiliently determine the ele-
vational position of the body 16 with respect to the front
wheel structure 57 and the rear wheel structure 112.

If vehicle structure of this invention, as it travels,"

should suddenly encounter a bump or other irregular sur-
face conditions, forces may be created upon the vehicle
structure urging relative vertical movement between the
body 16 and the front wheel structure 57 and/or be-
tween the rear wheel structure 112 and the body 16. FIG.
6 shows a condition in which the arms 32 and 166 are
angular with respect to the body 16. In such condition,
the body 16 is relatively lower than the position thereof
shown in FIGS. 1 and 2. Such relative movement between
the arms 32 and the body 16 is permitted by resilient tor-
sional operation of the torsion bar 94, as the torsion bar
94 is attached to the arms 32 through the links 100 and
the connector plates 92. Such relative movement between
the arms 106 and the body 16 is permitted by resilient
torsional operation of the torsion bars 122, as the tor-
sion bars 122 are connected to the arms 106 through the
links 128 and the connector plates 120. Thus, the torsion
bars 94 and 122 continuously urge return of the body 16
to its normal relative position with respect to the wheel
structures 57 and 112.

The shock absorber 88, which is attached to the body
16 and to the traverse member 86, dampens and controls
the rate of pivotal movement of the arms 32 with respect
to the body 16. The shock absorber 138, which is attached
to the body 16 and to the transverse member 118, damp-
ens and controls the rate of pivotal movement of the
arms 106 with respect to the body 16.

As relative pivotal movement between the arms 32 and
the body 16 occurs, there is, of course, relative move-
ment between the front wheel structure 57 and the body
16. When such relative movement between the front wheel
structure 57 and the body 16 occurs, there is relative
pivotal movement between the yoke 70 and the links 72.
Such relative pivotal movement between the yoke 7¢ and
the links 72 causes a change in the angular relationshio
between the yoke 7@ and the links 72, as shown in FIG.
6. Thus, steering operation of the front wheel structure
57 by means of the handle bar unit 84 is not affected by
relative movement between the wheel structure 57 and the
body 16.

Tt is to be understood that the structure of this invention
is such that the arms 32 and 146 may be attached to the
body 16 at any desired position. Therefore, the center of
gravity of the body member and the center of gravity of
the vehicle structure may be relatively low.

FIGURE 11

FIG. 11 illustrates a modification in the connection
means between torsion bar structure and pivotal arm struc-
ture of this invention. A body member 169 has arm mem-
bers 162 pivotally attached thereto at each of opposed sides
thereof in a manner not shown. The arm members 162
may be similar to the arms 32 or 196 shown in FIGS. 1-6.
The arms 162 are joined to wheel structure, not shown,
which may be similar to the wheel structure 57 or 112. A
transverse member 164 is connected to the arms 162 and
extends therebetween. A shock absorber 166 is pivotally
attached to the body 160 and to the transverse member
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6
164. A connector plate 170 is attached to each arm 162 and
to the transverse member 164.

A torsion bar or bars 172 are attached to the body 160
at the lower portion thereof and preferably extend longi-
tudinally with respect to the body 160. The torsion bars
172 may, for example, be similar to the torsion bars 94
and 122 shown in FIG. 3. The torsion bars 172 extend
from below the body 160 angularly to positions below
the connector plates 170. Each of the torsion bars 172 has
a plurality of holes 176 therethrough, each of which is in
alignment with a hole 178 through its respective connector
plate 170.

A bolt or the like 180 extends through one of the holes
178 in each connector plate 170 and through a hole 176
in its respective torsion bar 172 which is in alignment
therewith. Each bolt 180 has a head 182 at one end there-
of and a nut 184 on the other end thereof and thus re-
tains the extending portion of the torsion bar 172 in de-
sired relationship with respect to its connector plate 176.

The value of the torsional force which may be applied to
each torsion bar 172 is determined by the position of its
bolt 188 with respect to the torsion bar 172. The extend-
ing portion of each torsion bar 172 which is shown in
FIG. 11 serves as a lever with respect to the other por-
tions of the torsion bar 172 to apply a torsional force
thereupon. Therefore, the nearer the bolt 180 is to the
end of the torsion bar 172, the greater is the torsional
force which may be applied to the torsion bar 172. Thus,
the value of resilient forces which are applied in position-
ing of the body 160 of the vehicle with respect to the
wheels thereof may be changed by moving the bolts 180
to a different position with respect to the connector plates
170 and with respect to the extending portion of the tor-
sions bars 172. Such change in the torsional forces may be
desired if the weight carried by the body 160 is changed
or if a different degree of resiliency in the positioning of
the vertical position of the body 160 is desired.

Thus, it is understood that vehicle structure of this in-
vention includes a resilient suspension system for support-
ing a body member from the wheel members.

Thus, the body member of vehicle structure of this in-
vention may travel smoothly and easily over various types
of road surfaces and terrains. The front wheel structure
of a vehicle of this invention is easily and readily guided
at low rates of speed of the vehicle, as well as at higher
rates of speed of the vehicle.

Although the preferred embodiment of the device has
been described, it will be understood that within the pur- -
view of this invention varicus changes may be made in
the form, details, proportion and arrangement of parts, the
combination thereof and mode of operation, which gen-
erally stated consist in a device capable of carrying out
the objects set forth, as disclosed and defined in the ap-
pended claims.

The invention having thus been described, the follow-
ing is claimed:

1. Two wheel vehicle apparatus comprising:

a body member, the body member having a forward

portion and a rearward portion,

first arm means, the first arm means being pivotally

attached to the body member and extending for-
wardly therefrom at opposed side portions thereof,

a front axle attached to the first arm means at a

position forwardly of the body member,

front wheel structure pivotally and rotatably carried

by the front axle,

steering means attached to the body member and to

the front wheel structure for pivotal movement of
the front wheel structure,

second arm means, the second arm means being piv-

otally attached to the body member and extending
rearwardly therefrom at opposed side portions there-
of, '

a rear axle attached to the second arm means at a

position rearwardly of the body member,
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rear wheel structure rotatably carried by the rear axle,

first elongate torsion bar means, the first elongate tor-
sion bar means having a portion attached to the body
member, the first elongate torsion bar means having
a lateral portion which is angular with respect to the
portion which is attached to the body member, the
lateral portion being attached to the first arm means
for resiliently determining the relative pivotal posi-
tion of the first arm means with respect to the body
member,

second elongate torsion bar means, the second elongate
torsion bar means having a portion attached to the
body member, the second elongate torsion bar means
having a lateral portion which is angular with respect
to the portion which is attached to the body mem-
ber, the lateral portion being attached to the second
arm means for determining the relative pivotal posi-
tion of the first arm means with respect to the body
member.

2. The apparatus of claim 1 in which the front axle
extends through the front wheel structure and a portion
of the front wheel structure is pivotal and a portion of
the front wheel structure is rotatable, the pivotal axis of
the portion of the front wheel structure which is pivotal
being positioned rearwardly of the axis of rotation of the
portion of the front wheel structure which is rotatable.

3. The apparatus of claim 1 in which the front wheel
structure includes a hub encompassing the front axle, a
connector pin extending through the hub and the axle
and pivotally attaching the hub to the axle, and a wheel
member rotatably carried by the hub.

4. The apparatus of claim 3 in which the connector
pin of the front wheel structure is disposed rearwardly
from the axis of rotation of the wheel member.

5. Vehicle apparatus of the type described comprising:

a body member,

a first pair of arms pivotally attached to the body mem-
ber for pivotal movement about a substantially
horizontal axis, the first pair of arms extending from
a portion of the body member,

an axle attached to the first pair of arms and extending
therebetween,

a second pair of arms pivotally attached to the body
member for pivotal movement about a substantially
horizontal axis, the second pair of arms extending
from a portion of the body member which is opposite
from that of the first pair of arms,

an axle attached to the second pair of arms and ex-
tending therebetween,

an clongate resilient torsion member having a portion
attached to the body member, the resilient torsion
member having an end portion which is angular with
respect to the portion thereof which is attached to
the body member,

means attaching the end portion of the resilient torsion
member to the first pair of arms,

a second elongate resilient torsion member having a
portion attached to the body member, the second
resilient torsion member having an end portion which
is angular with respect to the portion thereof which
is attached to the body member,

means attaching the end portion of the second resilient
torsion member to the second pair of arms,

first wheel structure,

means rotatably attaching the first wheel structure to
the axle which extends between the first pair of arms,

second wheel structure,

means rotatably attaching the second wheel structure
to the axle which extends between the second pair
of arms.

6. The apparatus of claim 5 in which the means at-

taching the end portion of the resilient torsion member
to the first pair of arms is adjustable.
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7. The apparatus of claim 5 in which the means at-
taching the end portion of the second resilient torsion
member to the second pair of arms is adjustable.

8. The apparatus of claim 5 in which the means ro-
tatably attaching the first wheel structure to the axle
which extends between the first pair of arms includes
means pivotally attaching the first wheel structure to
the axle which extends between the first pair of arms.

9. The apparatus of claim 8 in which the means piv-
otally attaching the first wheel structure to the axle which
extends between the first pair of arms includes means
positioning the pivotal axis of the first wheel structure
at a location between the axis of rotation of the first
wheel structure and the body member.

19. The apparatus of claim 5 which includes a thrust
bearing and a hub carried by the axle which is attached
to the first pair of arms, a connector pin within the hub
and extending through the thrust bearing and through
the axle and attaching the thrust bearing and the hub to
the axle,

a support bearing encompassing the hub,

a wheel encompassing the support bearing, the wheel
thus being rotatable and pivotal with respect to said
axle.

11. The apparatus of claim 10 in which the connector
pin is angularly inclined with respect to a vertical line,
with the longitudinal axis of the connector pin being
within a substantially vertical plane.

12. The apparatus of claim 16 in which a yoke is at-
tached to the hub and straddles the wheel, the yoke hav-
ing a side portion at each side of the wheel,

a pair of links pivotally connected to the yoke, there
being one link attached to each side portion of the
yoke,

a connector bar, each link also being pivotally attached
to the connector bar at spaced-apart portions there-
of, the pivotal connections of the link to the yoke
and to the connector bar being multi-axes connec-
tions which permit limited pivotal movement about
a plurality of axes,

a stem secured to the conmector bar substantially nor-
mal thereto,

a bracket carried by the body member,

means pivotally attaching the stem to the bracket,

steering means connected to the stem for pivotal move-
ment thereof and thus for pivotal movement of the
wheel with respect to the axle.

13. A two wheel vehicle comprising:

a body member having a forward portion and a rear-
ward portion which extend along a substantially
horizontal longitudinal axis which is generally in the
direction of travel of the vehicle,

first support means attached to the body member by
torsion means and extending forwardly therefrom at
the forward portion thereof, the support means being
fixed with respect to the longitudinal axis of the
body member so that the support means is not mov-
able laterally with respect to the longitudinal axis,

an axle attached to the first support means normal to
the longitudinal axis of the body member and ex-
tending laterally therefrom, ‘

a hub carried by the axle,

means pivotally attaching the hub to the axle so that
the hub is pivotal with respect to the axle,

an annular support bearing encompassing the hub and
pivotally movable therewith,

a wheel encompassing the support bearing and ro-
tatably supported thereby,

the wheel thus being rotatable about the axis of the
support bearing and pivotal about the axle,

a second wheel, means attaching the second wheel to
the body member at the rearward portion thereof.

14. The two wheel vehicle of claim 13 in which the
ani"lular support bearing is eccentric with respect to the
axle.
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15. The two wheel vehicle of claim 14 in which the
means pivotally attaching the hub to the axle includes a
thrust bearing and a connector pin, the connector pin
being within the hub and extending through the thrust
bearing and the axle, the thrust bearing separating the
axle from the hub at the lower portion thereof.
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