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(57) Abstract

Arrangement on a bicycle (10) so adapted
through operative connection to one of the bicycle
wheels (10a) as to cause the storage of energy
which is not being utilized for the time being for
the propulsion of the bicycle (10), and the propul-
sion of same by utilizing previously stored energy.
The arrangement in accordance with the invention
comprises: a hydraulic device (2) of a kind which
has two opposing, mutually parallel shafts (8, 9)
which are capable of operating both as a pump
and as a motor, a suspension arrangement for the
hydraulic device (2) by means of which it is cap-
able of being fitted to the cycle (10), on each of the
shafts (8, 9) of the hydraulic device a drive roller
(8a, 9a) so adapted as to be brought into engage-
ment with the tyre (10a’) of the bicycle wheel, a
high-pressure accumulator (5) communicating
with the aforementioned pressure side of the hy-
draulic device (2) by means of a first line (3), a
low-pressure accumulator (6) communicating with
the suction side by means of a second line (4), a
valve (7) arranged in the aforementioned first line
(3) between the pressure side and the high-pressure
accumulator (5) and so adapted as to keep the line
(3) open only when one of the rollers (8a, 9a) is in
engagement with the tyre (10a’) and control de-
vices (13a, 14, 15) operatively connected to the su-
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spension arrangement (1) for the purpose of adjusting the hydraulic device (2) to the desired angle of deflection.
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Arrangement on a bicycle

The present invention relates to an arrangement on a bicycle
comprising a hydraulic device capable of being fitted to the
bicycle by means of a suspension arrangement, which hydrautic
device communicates via lines with a high-pressure accumulator and
with a Low-pressure accumulator and is so adapted through operative
connection to one of the bicycle wheels, preferably the front
wheel, as to cause the storage in the high—pressure accumulator of
energy which is not being utilized for the time being for the
propulsion of the bicycle, and the propulsion of same by utilizing

previously stored energy.

Proposals for devices for utilizing the braking energy and the
potential energy of a vehicle are previously disclosed in American
patents 2,177,381, 3,729,213 and 4,078,816, although a commercially
viable solution to the problem does not yet exist with regard to
bicycles.

The present invention relates to an arrangement of the above—
—mentioned kind, which is able by the use of comparatively simple
technology to utilize surplus energy when cycling on level ground
or downhitl, in order to apply the utilized energy when cycling
uphill., This is made possible in that the aforementioned hydraulic¢
device is of a kind which has two opposing, mutually parallet
shafts with opposite directions of rotation, in which case the
device, when one of the shafts is driven in a certain direction of
rotation, operates as a pump with a pressure side and a suction
side, and when a pressure is applied to the pressure side, the
device operates as a motor, in which case the second shaft has the
aforementioned direction of rotation, in that the hydraulic device
is capable of being pivoted by means of the suspension arrangement
along a circular arc in a plane cross—wise to the plane of the
wheel, in that there is prese;t on each of the shafts of the
hydraulic device a drive roller so adapted by means of the
aforementioned ability of the hydraulic device to pivot as to be
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brought alternately into engagement with the tyre of the bicycle
wheel, which drive rollers taper in a direction outwards from the
hydraulic device in such a way that the generatrix of the surface
of the rollers which engages with the tyre follows the
aforementioned circular arc, in that there is arranged in the Lline
between the pressure side and the high—pressure accumulator a valve
which is operatively connected to the suspension arrangement and is
so adapted as to keep the Line open only when one of the rollers is
in engagement with the tyre, that is to say so as to cut off the
line when the wheel is situated between the rollers, and in that
control devices which are operatively connected to the suspension
arrangement are provided for the purpose of adjusting the hydraulic
device to the desired angle of deflection, in which case the
control device has a neutral positijon corresponding to the position
adopted by the hydraulic device when the valve is closed.

According to a particular characteristic feature of the invention
one of the drive rollers is of larger diameter than the other. That
drive roller which, when surplus energy is being utilized, is in
engagement with the bicycle wheel viewed in the direction of travel
may conveniently Llie behind the drive roller which, when stored
energy is being utilized, is in engagement with the bicycle wheel.

The invention is described below in more detail with reference to
the accompanying darwing, in which Fig. 1 illustrates schematically
in a front view an illustrative embodiment of an arrangement in
accordance with the dinvention. Fig. 2 illustrates a part of the
arrangement in Fig. 1, viewed from above, and Fig. 3 illustrates a
plan view from the side of a part of the arrangement in accordance

with the invention fitted to a bicycle.

The arrangement in accordance with the dinvention comprises a
hydraulic device 2 attached to a suspension arrangement 1, which
hydraulic device is connecteé- via Llines 3, &4 to hydraulic
accumulators 5, 6. Connected in the Lline 3, which Llinks the
hydraulic device 2 to the accumulator 5, which is a high-pressure
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accumulator, is a valve 7, the function of which is described in
greater detail below. The hydraulic device 2 is preferably of the
gear type and is so adapted as to operate both as a pump and as a
motor. It has two opposing and counter—rotating shafts 8, 9
equipped with drive rollers 8a, 9a. In a hydraulic device of this
kind the relationship described below exists between the driving
of the shafts 8, 9 and their directions of rotation on the one
hand, and the positive and negative pressure in the lines 3, 4 on
the other hand: when, for example, the shaft 8 is caused to rotate
in an anti—clockwise sense, in which case the hydraulic device 2
operates as a pump, the other shaft 9 rotates in a clockwise sense,
negative pressure is produced in that part of the hydraulic device
2 which communicates with the Lline 4, and positive pressure is
produced in that part of the hydraulic device which communicates
with the line 3. In a similar manner the shaft 9 will rotate in an
anti—tlockwise sense if positive pressure is applied to the Line 3,
in which case the hydraulic device 2 operates as a motor.

The hydraulic device 2 is capable of being fitted by means of the
suspension arrangement 1 to a bicycle 10 (see Fig. 3), and of being
pivotally mounted on a shaft 11 in such a way that it is capable of
being pivoted along a circular arc in a plane cross—wise to the
plane of the bicycle wheel 10a. The drive rollers 8z, 9a are so
adapted as to be brought into engagement with the tyre 10a' and are
executed for this purpose so that they taper in a direction
outwards from the hydraulic device in such a8 way that the
generatrix of the surface of the rollers 8a, 9a which engages with
the tyre 10a' follows the aforementioned circular arc. The shaft 11

projects outwards from a bracket 12.

In order to achieve the deflection of the suspension arraﬁgement 1,
this is operatively connected to an actuating device in the form of
a handle 13a pivotally arranged on the handlebars 13 of the -
bicycle. The operative connection consists of double Bowden cables
1, of a previously disclosed kind, with wires 15 atfached to the

suspension arrangement 1. By rotating the handle 13a it is possible
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to cause the suspension arrangement 1 to deflect in the manner of a
pendulum to either side of a central position in which neither of
the drive rollers 8a, 9a is in engagement with the tyre 103, in
conjunction with which one of the aforementioned rollers 8a, %a is
brought into engagement with the tyre 10a'. It can be noted that
the more or less conically reducing diameter of the drive rollers
8a, 9a has the effect of increasing the gearing ratio between these
and the tyre 102' as the angle of deflection of the suspension
arrangement 1 increases.

The valve 7 is so arranged as to keep the line 3 open onLy when one
of the rollers 8a, 9a is in engagement with the tyre 10a'. For this
purpose it is capable of mechanical actuation from outside by means
of a pin-like projection 16, which, when the suspension arrangement
1 is fitted to a bicycle, is so adapted as to be actuated by a part
of the bicycle so that the above—mentioned function is achieved.

The mode of operation of an arrangement in accordance with the
invention is now explained with reference to the Figures contained
in the drawings, in conjunction with which it must first be assumed
that the bicycle is being ridden downhill. In order to be able to
utilize the surplus energy, the handle 13a is rotated so that the
suspension arrangement 1, when viewed from the front, is caused to
rotate in a clockwise direction, i.e. so that the hydraulic device
2 is deflected outwards to the left in Fig. 2, in conjunction with
which the drive roller 9a is brought into engagement with the tyre
102" and is driven by it. The rotational movement of the handle 13a
is converted 1in this case into a Llinear movement, which is
transferred by the wires 15 to the suspension arrangement 1. The

valve 7 1is opened, and oil is now pumped from the Llow-pressure *

accumulator 6 to the high-pressure accumulator 5 and gives rise to

a positive pressure which represents the stored energy. The greater '

the angle of deflection, that is to say the further out towards the
tip of the drive roller 9a the Eyre 10a' is in engagement with the
drive roller, the greater the gearing ratio and with it the rate of
pumping, and the harder it is to pedal. Accordingly a higher
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gearing ratjo is selected on a steep downhill section than on a
level section.

Let us now assume that the downhill section levels out and perhaps
even changes into a slight uphill incline. Too much effort will now
be demanded of the rider to drive the hydraulic device, for which
reason this is returned to the neutral position in which the
valve 7 1is closed, thereby preventing the oil stored in the
high~pressure accumulator 5 from flowing back into the low-pressure

accumulator 6.

If one were now to encounter such a steep uphill incline that one
wished to utilize a part of the energy stored in the high—pressure
accumulator 5, the handle 13a is rotated so that the drive roller
8a is brought into engagement with the tyre 10a'. In this case the
valve 7 1is opened, and the positive pressure stored in the
high—pressure accumulator forces the oil via the line 3, through
the hydraulic device 2 and onwards into the Low-pressure
accumulator 6 via the line 4. The hydraulic device 2 now operates
as a motor and in so doing helps to propel the bicycle forwards. It
is now also possible to select the appropriate gearing ratio in a
similar fashion to that described above.

As mentioned by way of introduction, the drive rollers 8a, 9a may
conveniently have different diameters, which is made possible from
the construction point of view by arranging the hydraulic device 2
in the manner illustrated in Fig. 2. In this way different gearing
ratios are provided for the storage of energy and for the
utilization of the stored energy.

By means of the arrangement in accordance with the invention it is
possible on a downhill incline to utilize and store surplus energy,
which can then be used to facilitate propulsion on an uphill

incline.
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Arrangement on a bicycle (10) comprising a hydraulic device (2)
capable of being fitted to the bicycle by means of a suspension
arrangement, which hydraulic device communicates via lines (3,
4) with a high-pressure accumulator (5) and with a Low—pressure
accumulator (6) and is so adapted through operative connection
to one of the bicycle wheels, preferably the front wheel (10a),
as to cause the storage in the high-pressure accumulator of
energy which is not being utilized for the time being for the
propulsion of the bicycle (10), and the propulsion of same by
utilizing previously stored energy, characterized dn
that the aforementioned hydraulic device is of a kind which has
two opposing, mutually parallel shafts (8, 9 with opﬁosite
directions of rotation, in which case the device (2), when
driving one of the shafts (8) in a certain direction of
rotation, operates as a pump with a pressure side and a suction
side, and when a pressure is applied to the pfessure side, the
device operates as a motor, in which case the second shaft (9)
has the aforementioned direction of rotation, in that the
hydraulic device (2) 1is capable of being pivoted by means of
the suspension arrangement along a circular arc in a plane
cross—wise to the plane of the wheel (10a), in that there is
present on each of the shafts (8, 9) of the hydraulic device a
drive roller (8a, %a) so adapted by means of the aforementioned
ability of the hydraulic device (2) to pivot as to be brought
alternately into engagement with the tyre (10a') of the bicycle
wheel, which drive rollers (8a, 9a) taper in a direction
outwards from the hydraulic device (2) in such a way that the
generatrix cf the surface of the rollers (8a, 9a) which engages
with the tyre (10a‘') follows the aforementioned circular arc,
in that there is arranged in the line (3) between the pressure
side and the high—pressure accumulator (5) a valve (7) which is
operatively connected to thé_suspension arrangement and is so
adapted as to keep the Lline (3) open only when one of the
rollers (8a, 92) is in engagement with the tyre (10a'), that is




>

WO 87/06902

10

15

20

25

30

35

PCT/SES87/00222

-7 -

to say so as to cut off the line (3) when the wheel (10a") is
situated between the rollers (8a, 9a), and in that control
devices (13a, 14, 15) which are operatively connected to the
suspension arrangement (1) are provided for the purpose of
adjusting the hydraulic device (2) to the desired angle of
deflection, in which case the control device (13a, 14, 15) has a
neutral position corresponding to the position adopted by the
hydraulic device (2) when the valve (7) is closed.

Arrangement according to Patent Claim 1, characterized.
in that one of the drive rollers (9a) is generally of larger
diameter than the other (8a).

Arrangement according to Patent Claim 1, characterized
in that the drive roller (9a), which, when surplus energy is
being utilized, is in engagement with the bicycle wheel (10a)
viewed in the direction of travel, Lies behind the drive roller
(8a), which, when stored energy 1is being utilized, 1is in
engagement with the bicycle wheel (10a).



WO 87/06902

11
110

10a

PCT/SES7/00222

14 13a




PCT/SE87/00222

WO 87/06902

FIG 2

,M

K

i

—

./n‘l||2

8a 8



WO 87/06902

g . PCT/SE87/00222




1

INTERNATIONAL SEARCH REPORT
International Application No PCT / SAE 87 / 00222

I. CLASSIFICATION OF SUBJECT MATTER (it several classification symbols apply, indicate all) ¢

B 62 M 1/10

According to international Patent Classification (IPC) or to both National Classification and IPC

Il. FIELDS SEARCHED

Minimum Documentation Searched 7

Classification System | Classification Symbols
IPC 4 B 62 M1/00, /10, 13/00, /D2, /04, 15/00
Nat C1 | é3K: 7/02, /8 e
us C1 | 280:215, 216

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched ?

SE, NO, DK, FI

classes as above

lIl. DOCUMENTS CONSIDERED TO BE RELEVANT?®

Relevant to Claim No. V9

Category ® | Citation of Document, '' with indication, where appropriate, of the reievant passages 12

A GB, A, 563 082 (E TIPS) 1
28 July 1944

A FR, A, 1 014 803 (L GOUY) 1
22 August 1952

A Wo, A, 85/03266 (; STELZER) 1
1 August 1985

A Us, A, 2 177 381 (C BICHI) 1
24 October 1939

A US, A, 3 729 213 (S HUDSPETH) 1
24 April 1973

A US, A, 4 078 816 (M SMITH) 1
14 March 1978

* Special categories of cited documents: 18

“A" document defining the genars! state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or after the international
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other specia! reason (as specified)

*0" document referring to an oral disclosure, use, exhibition or
other means

“P" document published prior to the international filing date but
later than the pricrity date claimed

“T" fater document published atter the international filing date
or priority date and not in conflict with the application but
icltld l‘io understand the principle or theory underlying the
nvention

*X" document of particular relevance; the claimed invention
cannot be considersd novel or cannot be considersd to
involve an inventive step

“Y" document of particular relevance; the claimed invention
cannot be considered to invelve an inventive step when the
documaent is combined with one or more other such docu-
;m&u, :;:ch combination being obvicus to a person skilled
n the art.

*“&" document member of the same patent family

IV, CERTIFICATION

Date of the Actual Completion of the International Search

1987-07-20

Date of Mailing of this International Search Report

1887 -07- 27

Internations! Searching Authority

Swedish Patent Office

smw«r
Kenneth Gustafs;%¢r4zéz""“‘-

Form PCT/ISA /210 (second shest) (Jenuary 1045)

L.E.



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

