(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

B

G
)

2
&

(19) World Intellectual Property Organization (3
International Bureau

) I O A0 0 O

\"-__—r/ - . .
(43) International Publication Date PCT (10) International Publication Number
26 May 2006 (26.05.2006) WO 2006/054122 Al
(51) International Patent Classification: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
B60T 11/20 (2006.01) B60T 7/06 (2006.01) GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
(21) International Application Number: LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
PCT/HR2005/000061 NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,

(22) International Filing Date:
17 November 2005 (17.11.2005)

(25) Filing Language: Croatian

(26) Publication Language: English
(30) Priority Data:

P20041090A 19 November 2004 (19.11.2004) HR
(71) Applicant and
(72) Inventor: RZOUNEK, Drazen [HR/HR]; Heinzelova

53a, 10000 ZAGREB (HR).

(74) Agent: BOSKOVIC, Davor; PRODUCTA d.o.0., Zinke
Kunc 3a, 10000 Zagreb (HR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW,BY, BZ, CA, CH, CN,

SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,

UZ, VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
—  of inventorship (Rule 4.17(iv))

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM , USE AND VEHICLE FOR HAND OPERATION OF BRAKE PEDAL AND/OR CLUTCH PEDAL

06/054122 A1 IR OO0 OO

I 8 -
A NANNANNNY| ANSASANNANANY
ANANNNNWY
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to a vehicle adapted for handicaped persons containing such a system, consisting of at least two hydraulic cylinders (3) and (4) and
of one servo-device (1). By using this invention control of the working machines is facilitated, as well as driving of the vehicle by
handicaped persons.
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SYSTEM, USE AND VEHICLE FOR HAND OPERATION OF BRAKE PEDAL AND/OR CLUTCH PEDAL

Field of invention

This invention relates to a system for the hand operation of the brake pedal and/or clutch pedal
with a lever. This invention has been classified in accordance with the International Patent
Classification (7th Edition) into section B60 T 7/06 — as a system for the operation of brakes,
namely devices for the actuation of brakes by a driver, namely by hand and it is also classified
into section B 60 K 20/06 — arrangement or mounting of change-speed gearing control devices in

vehicles mounted on a steering column or the like.

Technical problem

Different types of machines in different working conditions request a great degree of
coordination of foot commands by using of a brake pedal or with a hand operated gas control
which enable accomplishing of different functions. Beside that, in vehicles adapted for
handicaped persons, equipment which provides handicaped persons hand operation of the brake
or clutch pedals is usually heavy-handed and not so easy for use. Particularly, the system of
levers on which such equipment is based requires a great force for activation of the brake or
clutch. For a significant number of handicaped persons power in their hands is not sufficient to
activate the brake or clutch with using such equipment, especially in case of persons that have

various kinds of paralysis.

The technical solution according to this invention enables the manual activation of the lever on a
brake or clutch pedal without the use of various electronic circuits, and also the activation of the
brake or clutch which does not require the use of significant forces, nor does it require great
power with the hands. For handicaped persons it is a very useful improvement, while for the use
with the working machines it reduces a number of limbs used for controlling of the machine, and

thus reducing a number of errors caused by the human factor.

State of the Art

Document EP0120105 relates to an operation of a vehicle for handicaped persons which
consists of a control lever used for the hydraulic pump control in such a way that the movement

of the lever onward causes a vehicle to accelerate and movement of the lever backward causes
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the vehicle to slow down. However, the hydraulic pump does not control the brake pedal of the
vehicle directly, but it controls the acceleration by means of hydraulic motors which are used for
the acceleration or respectively for the stopping of vehicle.

Document JP2002120701 relates to a vehicle for handicaped persons and to a braking
system which facilitates the braking by using of the control lever. Document JP2002120701
differs from the invention disclosed in this application by the fact that the whole system is based
on the mechanical transmission of the braking force on a brake pedal.

Document WO 0166392 discloses a system for the managing/controlling of a braking
force. Although, this system for the activation of braking is located on the steering wheel (or
nearby it) this document does not teach anything about the connection between the hand
commands and the foot pedals. As opposed to that, it gives an impression that this document
discloses a technical solution for the dislocating of the braking pedal from the usual location to a
location that enables the hand braking of a vehicle. .

Document EP 069090 describes a device which transfers the controlling of the throttle
pedal to enable the hand operation of the throttle. However, this device has been constructed on
the basis of the mechanical principles, without the use of the hydraulic cylinders and servo-

devices, and such construction requires a significant force from a user to activate it.

Short description of the drawings:

e Fig. 1 shows a schematic construction of a system for the hand operation of the brake
and/or clutch pedal with a lever by using two hydraulic cylinders
e Fig. 2 shows a schematic construction of one example of a system for the hand operation

of the brake and/or clutch pedal with a lever

Disclosure of invention

In accordance with figure 1 a system for the hand operation of a brake and/or clutch
pedal according to this invention, consists of at least two hydraulic cylinders (3) and (4) and one
servo-device (1). However, at least one hydraulic cylinder (3) is positioned before the servo-
device (1) and equally at least one hydraulic cylinder (4) is placed after the servo-device (1). The
_number and dimensions of the hydraulic cylinders and servo-devices depends on the purpose of
the system for the hand control according to the present invention, on the size and mass of the
vehicle, on the distance from the cylinders to the servo-device and also they depend on the

various other factors that are not part of this invention.
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It is visible from figure 2 that the hydraulic cylinder (3) is connected to a storage of servo fluid
(8) and to a hand actuator of the brake or clutch (10) which is used for the hand control of the
brake or clutch lever/pedal (11). From each side of the servo-device (1) there could be at least
one hydraulic cylinder (5) and/or (6), depending on the specific construction of the invention.
There are some constructions according to this invention in which on one side of the servo-
device there are different numbers of hydraulic cylinders than on the other side of the servo-
device. The second hydraulic cylinder (4) is connected directly on the brake or clutch
lever/pedal.

Therefore it is possible that the force applied on the hand actuator of the brake or clutch (10) 1s
multiplied and enlarged to the amount sufficient for the translation of the brake or clutch
lever/pedal and thus causing the braking of a vehicle or engaging/disengaging of the vehicle
coupling.

To prevent accidental pressure drop at certain points in the system, connections between the
cylinders (3) and (5), and respectively the cylinders (4) and (6) are made with rigid or flexible
high-pressure pipes. For the same reason, the connections between the cylinders (3) and (4) and
the servo-device (1) are made with rigid or flexible high-pressure pipes. The low pressure needed
for the operation of the servo-device (1) is gained through a connection of the servo-device €]

with an internal combustion engine (9) through a pipe (7).

Description of at least one example of the construction

The system for a hand operation of a brake or clutch lever/pedal according to this invention can
be constructed as it is shown on figure 2, with four hydraulic cylinders (3), (5) and (4), (6), with
two cylinders (3) and (5) before the servo-device (1) and with two cylinders (4) and (6) after the
servo-device (1).

One hydraulic cylinder (3) is located directly after the hand actuator of the brake or clutch (10),
while the other hydraulic cylinder (5) is positioned just before the servo-device (1). The second
pair of hydraulic cylinders (4) and (6) is placed after the servo-device (1), however cylinder (6)
is located immediately after the servo-device (1), while cylinder (4) is positioned close to the
brake or clutch pedal (11) where it influences the pedal proportionally depending on the effect of
the force applied on the hand actuator of the brake or clutch (10).

For the prevention of a pressure drop at certain points in the system all connections between

cylinders (3), (5), and (4), (6) are made with rigid or flexible high-pressure pipes. The hydraulic
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cylinders (3), (5), and (4), (6) are connected with the shared working fluid reservoir (8). Low
pressure needed for the operation of the servo-device (1) is gained through a connection of the

servo-device (1) with pipe (7) to an inlet pipe (2) of the internal combustion engine 9).

The braking process or process of the clutch activation is carried out by the activation of a hand
actuator of the brake or clutch (10) which pressures a working medium in the connecting pipes
and the pressure of the medium is increased in the hydraulic cylinder (3), and it is then
transferred into the hydraulic cylinder (5) which is positioned immediately before the servo-
device (1). The pressure of a working medium is also increased by passing through the servo-
device (1) and through appropriately a dimensioned hydraulic cylinder (6) positioned after the
servo-device (1). Following the hydraulic cylinder (6) the pressure of fluid acts on the piston
positioned in the hydraulic cylinder (4) which furthermore directly acts on the brake or clutch
pedal (11). Such construction allows that the force applied on the hand actuator of the brake or
clutch (10) is multiplied and enlarged in an appropriate manner that is sufficient for the
proportional movement of the brake or clutch pedal, and finally causing braking, or respectively

activation/deactivation of the clutch of the vehicle.

Previously described system is used independently for the implementation of the hand control
with a lever of the brake pedal or for the hand control with a lever of the clutch pedal. In case of
construction of such a system of the hand control for both the brake pedal and for the clutch
pedal, it is necessary that two independent systems are implemented, one for the control of the

brake pedal and the other for the control of the clutch pedal.

All mentioned parts according to this invention may be placed inside the vehicle cabin, however
due to the saving of space in the cabin, in the described construction, the servo-device (1) and

hydraulic cylinders (4) and (6) are located in the trunk of the vehicle.

For the vehicle adapted for handicaped persons, one of the constructions implies the use of both
systems — system for the hand operation of the brake pedal and system for the hand operation of
the clutch pedal. In this case, the control of the brake and clutch pedals may be carried out with
one or two independent hand actuators. In the version with one actuator, the brake would be
activated by pushing the actuator into one direction, while the clutch would be activated with the -

push into the other direction. These directions are not of the opposite directions.
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PATENT CLAIMS

1. System for a hand operation of a brake or clutch pedal, characterized by the fact that it
consists of at least two hydraulic cylinders (3) and (4), one servo-device (1) and a hand

actuator of the lever/pedal of the brake or clutch (10).

2. System for a hand operation of a brake or clutch pedal according to claim 1,
characterized by the fact that there is a one hydraulic cylinder (3) and (4) on each side

of the servo-device (1).

3. System for a hand operation of a brake or clutch pedal according to claim 1,
characterized by the fact it additionally contains at least one hydraulic cylinder (5)
and/or (6).

4. System for a hand operation of a brake or clutch pedal according to claim 1 or 2,
characterized by the fact that it multiplies and enlarges pressure that originates as a
result of the movement of a hand actuator of the brake or clutch lever/pedal (10) into

desirable direction.

5. System for a hand operation of a brake or clutch pedal according to claim 1,
characterized by the fact that the connections between the hydraulic cylinders (3) and

(4) and the servo-device (1) are made by using rigid high pressure pipes.

6. System for a hand operation of a brake or clutch pedal according to claim 2,
characterized by the fact that the connections between the hydraulic cylinders (3) and
(4) and the servo-device (1) and the connections between the hydraulic cylinders (3) and

(5) and respectively (4) and (6) are made by using rigid high pressure pipes.

7. System for a hand operation of a brake or clutch pedal according to claim 1,
characterized by the fact that the connections between the hydraulic cylinders (3) and

(4) and the servo-device (1) are made by using flexible high pressure pipes.

8. System for a hand operation of a brake or clutch pedal according to claim 2,

characterized by the fact that the connections between the hydraulic cylinders (3) and
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(4) and the servo-device (1) and the connections between the hydraulic cylinders (3) and

(5) and respectively (4) and (6) are made by using flexible high pressure pipes.

System for a hand operation of a brake or clutch pedal according to any of the preceding
claims characterized by the fact that low pressure for the servo-device (1) is gained

through the connection with the inlet pipe of the internal combustion engine (2).

Use of the hydraulic cylinders without use of the electronic circuit for the control and
regulation of the inlet and/or outlet pressure, characterized by the fact that they are used

for the system for the hand operation of a brake or clutch lever/pedal.

Use of the servo-device without use of the electronic circuit for the control and regulation
of the inlet and/or outlet pressure, characterized by the fact that it is used for the system

for a hand operation of a brake or clutch lever/pedal.

Vehicle adapted for handicaped persons, characterized by the installed system for a
hand operation of a brake pedal consists of at least two hydraulic cylinders and of one

servo-device.

Vehicle adapted for handicaped persons according to claim 12, characterized by the
installed system for a hand operation of a clutch pedal consists of at least two hydraulic

cylinders and of one servo-device.

Vehicle adapted for handicaped persons according to claim 13, characterized by the fact

that the control of the brake and clutch pedals is performed by means of one actuator.

Vehicle adapted for handicaped persons according to claim 13, characterized by the fact
that the control of brake and clutch pedals is performed by means_of two independent

actuators.
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