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Cushioned frame of one-track vehicles

The object of the invention is a cushioned frame of one-track vehicles, especially

bicycles.

Suspension of a rear wheel of a bicycle, especially of a bicycle intended for

mountain off-road ride, should present the following features:

- suspension reacts on every type of roughness - from the smallest to the largest
impacts,

- suspension operates at any speed,

- pedaling does not impact on suspension operation,

- braking does not impact on suspension operation,

- a frame rear triangle is rigid, and does not displace aside,

- a suspension system is not susceptible for clearances,

- all consumable elements are easily serviceable (replaceable),

- there is a good access to all tuning elements of a rear shock absorber,

- there is a progressive characteristics - suspension hardens along with the
increase of deflection, that prevents thumping,

- the mass of suspension is as small as possible.

The bicycle designers try to optimize the efficiency of a rear wheel shock absorber
so, that suspension does not fall into cradling when pedaling and simultaneously
reacts on any roughness driven over. The simplest solutions is offsetting the pivot
point of a swing arm from the axle of a bottom bracket. Such constructions of the
rear suspension can be subdivided into three categories: low pivot - in the example
US 6877591, high pivot - in the example US 5244224 and virtual pivot point - in the
example US 20080054595 A1.

The suspensions with the low pivot point operate well on small roughnesses and at
low speeds, but handle worse at high speeds, especially on higher obstructions.
Additionally, the low positioned pivot point causes the disadvantageous cradling of
suspension when pedaling and energy loss of the driver. On the other hand, the

high positioned pivot point
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causes that when the suspension operates, the line of the wheel features the
backward displacement, in reference to the riding direction, as thus this construction
fits better to travel over the bigger obstructions at higher speeds. The problem with
a such positioned pivot point is the excessive elongation of the chain, that in turn
causes the disadvantageous excessive movement of the cranks in the opposite

direction, opposite to the pedaling direction. This effect is called pedal kickback.

An attempt to solve the problem constitutes a suspension system with a temporary
virtual pivot point (VPP). But the system does not provide the full advantages as the
low pivot point and the high pivot point. Such type of constructions are an average
of both positions of the suspension pivot points, with often worsening other

suspension parameters, such as suspension hardening when braking.

The two-swing-arm suspension system is known from US 20140103617 A1. None
of the swing arms constitutes a direct connecting bracket between the frame front
portion and the rear wheel. The system consists of a main and rear portion of a
frame and a shock absorber with an extension arm. The main frame portion includes
a top tube, head tube, seat tube, bottom bracket and down tube. On the down tube,
at a bottom bracket, there is a joint of the bottom swing arm that includes a pair of
chain stays and a first and second arm. A forward end of a shock absorber is
attached pivotally to the main frame. A rearward end of the shock absorber is
attached to an extension body that is attached pivotally to the swing arm. The
auxiliary swing arm, connected jointly to the frame main portion through a
connecting bracket, includes a pair of the seat stays. The system allows to optimize
the efficiency of suspension in the bicycle frame, to minimize the interaction between
the rider and the frame rear portion when pedaling and to isolate braking from

operation of suspension.

Extension of the solution is disclosed in US 20150137477 A1. The construction of
suspension includes additionally the absorber offset from the frame plane. The
shock absorber is attached directly to

the frame front portion and to the frame rear portion, called a swing arm, through

the mounting flanges.
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From US 20070246909 A1 there is known a bicycle frame which is based on the
suspension with a virtual pivot point (VPP) which consists of two connecting
brackets, the upper and lower, to which a shock absorber is attached, which is
located in a frame front portion. The frame front portion includes a top tube, head
tube, seat tube, on which there are located an attachment point of the upper
connecting bracket, bottom bracket and down tube. An attachment point of the lower
connecting bracket is located at the down tube, next to the bracket. The frame rear
portion is attached axially to the frame front portion and consists of two seat stays
and two chain stays, two wheel dropouts, and the upper and lower attachments of
the connecting brackets. The pivot point displaces backward and downward on the
parabolic trajectory in the suspension with the virtual pivot point. The aim of this
invention is to introduce the bicycle frame with two connecting brackets - the upper
and lower. The system allows the absorber to operate with the small change of its

angle of 0.94°, that improves the suspension efficiency in the frame.

From PL 217956 there is known a bicycle suspension called FDS (floating damping
system), which uses two connecting brackets - an upper and a lower, which rotate
in opposite directions, and between which the absorber is compressed, which is
placed symmetrically in relation to the frame. The frame rear portion, a swing arm,
is attached axially to a frame front portion and consists of two seat stays and two
chain stays, two wheel dropouts, and two brackets linking seat stays and chain
stays. The solution according to the invention features lack of rigid connection
between an absorber and a frame and thus it allows to omit disadvantageous
stresses that exist in the attachment point. Additionally, the advantageously located
attachment of the lower connecting bracket is introduced, which is equipped with
bearings in the axle of the frame bottom bracket. The system allows to optimize the
efficiency of suspension in a bicycle frame, to minimize the interaction between a

rider and a frame rear portion when pedaling.

The aim of the invention is to solve the problem of the hampered access to an

absorber and to allow its serving and setting up.

The essence of the solution according to the invention consists in that the lower

eyelet of the absorber is offset in the range 30° - 90° in relation to the axle of the
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upper eyelet of the absorber, whereas the absorber has an extension body attached
to the lower eyelet.

The absorber is located asymmetrically in relation to the frame plane in the range
from 5 to 15 mm to the left hand side, and from 0 to 15 mm to the right hand side.
There is a right hand bracket that is located at the right hand side, defined in
reference to the driving direction, in relation to the driving chain.

The pivotal attachment of a lower connecting bracket to a frame front portion,
through a down tube, can be located only on one side in a bottom bracket axle,

which side is opposite to a driving chain.

Location of the pivot point of a lower connecting bracket in a bottom bracket axle
eliminates an additional bearing point in a frame front triangle. In addition to that,
use of the bottom bracket as a pivot point for the lower connecting bracket enhances
rigidity of the construction, at the same time making it simpler and reducing its mass.
Offsetting the attachment of the absorber allows its rotation to the position in which

the access is provided for setting up and servicing.

The subject-matter of the invention is disclosed by an example of execution of the
one side attachment of a lower connecting bracket, which side is opposite to a
driving chain, in the figure, where:

Fig. 1 - presents a side view of a frame,

Fig. 2 - presents a frame in a front asymmetric view with a asymmetric lower
connecting bracket, and chain position referring to a right hand bracket,

Fig. 3 - presents a frame in a rear view, with the marked planes of a frame and an
absorber,

Fig. 4 - presents a suspension system in a perspective view.

The bicycle frame according to the invention consists of a main tube 1, top tube 2
and head tube 3, that connects them both. The top tube 2 reaches a seat tube 4.
There is a bottom bracket 5 of the frame at the end of the seat tube 4. In the bottom
bracket 5 there is a pivot point A for a lower connecting bracket 6 with its
compressing arm 7. In the seat tube 4 there is a pivot point B with bearings for an
upper connecting bracket 8 with its compressing arm 9. The connecting brackets 6,

8 rotate in the opposite directions. The pivotal attachment of the lower connecting
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bracket 6 to the frame front portion and the down tube 2, is located only on one side
in the axle of the bottom bracket in the pivot point A, which side is opposite to the

driving chain V.

The absorber X is located between two compressing arms of the lower connecting
bracket 6 and the upper connecting bracket 8 - the arm 7 and the arm 9. The
absorber X is located asymmetrically in relation to the frame plane P1 in the range
from 5 to 15 mm to the left hand side, in reference to to the drive direction, and from
0 to 15 mm to the right hand side.

The absorber X has the lower attachment eyelet O1 and the upper attachment
eyelet O2. The lower attachment eyelet O1 is located with the offset in the range
30° - 90°, in relation to the axle of the upper attachment eyelet O2. The absorber X
has an extension body 10, which is attached to the lower attachment eyelet O1. The

extension body 10 has its own bearing 11 common with the arm 6.

The swing arm 12 is equipped with bearings in the connecting bracket 6 at the end
opposite to the pivot point A and in the connecting bracket 8 at the end opposite to
the pivot point B. The swing arm 12 has two pivot points C and D, between which
are two vertical stays 13 and 14 on the opposite sides of the plane P1. The right
vertical stay 14 is located on the right hand side, in reference to the drive direction,

in relation to the driving chain V.

The suspension system uses the connecting brackets 6, 8 with bearings in four
points A, B, C, D. The upper connecting bracket 6 is attached to the left hand side
of the frame, in reference to the drive direction and is screwed on the right hand size
to the bottom bracket shell 15.

The dropout of the wheel E and the eyelets of the brakes 16 are located in the rear

portion.

In the solution according to the invention there is enough space for a larger wheel
and the access to the absorber regulation is improved. The absorber is located

asymmetrically in relation to the frame plane P1, and its plane P2 is offset from the
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frame plane P1 in the range of 8.5 mm. The possibility of the different configuration

of mounting and setting the absorber does not limit the construction.

The solution according to the invention is characterized in the virtual pivot point
(VPP). Owing to this, that the pivot point changes its position, it can be achieved
that the suspension will operate nearly independently from the drive. This
suspension features the optimal anti-compression, that means it will not squat
during each push on the pedals and at the same time will react on every road

roughness.



WO 2017/204671 PCT/PL2017/050029

Claims

1. A cushioned frame of one-track vehicles, especially bicycles, consisting of a frame
front portion and rear portion, between which there are two connecting brackets - an
upper and a lower, which both constitute a lever to compress an absorber while
deflection of suspension, characterized in that a lower attachment eyelet (O1) for
an absorber (X) is offset in the range 30°- 90° in relation to the axle of an upper
attachment eyelet (O2) for an absorber (X), whereas said absorber (X) has an
extension body (10) attached in the lower attachment eyelet (O1).

2. A cushioned frame according to claim 1 characterized in that said absorber (X) is
located asymmetrically in relation to the frame plane (P1) in the range from 5to 15
mm to the left hand side, and from 0 to 15 mm to the right hand side.

3. A cushioned frame according to claim 1 characterized in that there is a right vertical
stay (14) that is located at the right hand side, defined in reference to the driving
direction, in relation to said driving chain (V).

4. A cushioned frame according to claim 1 characterized in that pivotal attachment of
a lower connecting bracket (6) to a frame front portion (l) through a down tube (2),
is located only on one side of the axle of a bottom bracket (A), which side is opposite
to a driving chain (V).
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