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ABSTRACT OF THE DISCLOSURE

-

A seat brake apparatus having a small number of

components. A pivot member connected to a seat is pivotally

P

supported by a front plate of the battery compartment. A

contact plate 1s connected to the front plate. A torsion
spring supported by the front plate has a first end portion

contacting the pivot member and a second end portion

contacting the contact plate.
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SEAT BRAKE APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a seat brake apparatus

for an industrial vehicle.

A typical industrial vehicle, such as a forklift, has a
seat brake apparatus that automatically activates é brake
when its operator is not seated on the operator seat.
Japanese Laid-Open Patent Publication No. 2000-203397
describes an industrial vehicle equipped with a prior art
seat brake apparatus. The seat brake apparatus includes a
swing arm that is connected to a hood, which covers a
battery compartment. The hood pivotally supports the swing
arm in the forward and rearward directions of the industrial
vehicle. A seat is arranged on the swing arm. The swing arm
1s connected to.a link mechanism, which is arranged in the
battery compartment. A spring, which activates the link
mechanism, constantly urges the swing arm forward. When the
operator gets off the seat, or when thehweight of the

operator is removed from the seat, the urging force of the

spring pivots the arm and the seat forward. This activates a

parking brake.

The urging force of the spring moves the link mechanism
in the lateral direction of the 1ndustrial vehicle. However,

the link mechanism must convert the lateral movement to the

pivoting movement of the arm in the forward and rearward
directions of the industrial vehicle. This results in an
increased number of components and a complicated structure.
Thus; the assembling of the link mechanism is difficuit‘and

takes time. Further, the link mechanism occupies a



10

15

20

25

30

CA 02457080 2004-02-05

relatively large space in the battery compartment. This

restricts the size, shape, and location of the.battery{

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an
industrial vehicle with a seat brake apparatus having a

simple structure.

' To achieve the above object, the present invention
provides a seat brake apparatus for use in a vehicle having
a seat, a brake device, and a battery compartment. The seatx
is arranged above the battery compartment and the brake
device 1s activated when the seat 1s released from the
weight of an operator. The apparatus includes a pivot member
arranged adjacent to the battery compartment to pivotally
support the seat. A contact plate faces towards the pivot
member. A torsion spring urges the pivot member away from
the contact plate. The torsion spring\is arranged between
the pivot member and the contact plate and has a first end
portion that contacts the pivot member and a second end

portion that contacts the contacﬁ piate.

A further aspect of the present invention is a seat
brake apparatus for use in a vehicle having an operator
seat, a parking brake device, and a battery compartment. The
operator seat 1s arranged ébove the battery compartment and
the parking brake device is activated when the seat is
released from the weight of an operator. The apparatus
includes a front plate arranged adjacent to the battery
compa:tment. A support arm supports the seat. A pivot arm
has a basal portion pivotally connected to the front plate

and a distal portion connected to the support arm. A contact
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plate i1s connected to the front plate facing towards the

pivot arm. A torsion spring is arrangéd between the contact

plate and the distal portion of the pivot arm and the pivot

‘member to urge the pivot member away from the front plate

when the seat 1s released from the weight of the operator.

A still further aspect of the present invention is an
industrial vehicle having a brake device, a battery
compartment, and a seat arranged above the battery
compartment. A seat brake apparatus is provided between the
seat and the battery compartment and activates the brake
device when the seat is released from the'weight of an
operator. The seat brake apparatus includes a pivot member
arranged adijacent to the béttery compartment to pivotally
support the seat. A contact platé faces towards the pivot.
member. A torsion spring urges the pivot member away from
the contact plate. The torsion spring is arranged between
the pivot member and the contact plate and has a first end
portion that contacts the pivot member and a second end

portion that contacts the contact plate.

Other aspects and advantages of the present invention
will become apparent from the following description, taken
1n conjunction with the accompanying drawings, illustrating

by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Ll

| —

The invention, together with objects and advantages
thereof, may best be understood by reference to the
following description of the presently preferred embodiments
together with the accompanying drawings in which:

4
Fig. 1 1s a side view showing an industrial vehicle
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having a seat brake apparatus according to a preferred

embodiment of the present invention;

‘Fig. 2 1is a schematic diagram of the seat brake

apparatus of Fig. 1; and

Fig. 3 is a partial perspective view showing the seat

brake apparatus of Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A forklift equipped with a seat brake apparatus
according to a preferred embodiment of the present invention

will now be discussed.

Referring to Fig. 1, the battery compartment 2 1is
located under the seat 6 rearward from the steering wheel 1.
The battery compartment 2 i1s defined by a fronﬁ plate (side
plate) 2a and a cover plate Zb. A pivot member 3 1is
connected to the front plate Za pivotally in the forward and
rearward directions. The pivot member 3 includes a pivot arm
4 and a supportaamnfi. The pivot arm 4 has a basal end
pivotally connected to the front plate 2a and a distal end
connected to the support arm 5. "As Shownﬁby the broken lines
in Fig. 1, the support arm 5 is bent so that it extends
along the front plate Za and the cover plate Zb. The seat 6

is fixed to the support arm 5. Pivoting of the pivot member

'3 moves the seat 6.

The seat brake apparatus will now be discussed with
reference to Fig. 2. The seat brake apparatus has a
connecting arm 7 fixed to the basal portion of the pivot arm
4. The‘connecting arm /7 1s pivoted with the pivot arm 4. A

link 10 is connected to an operation lever of a parking

brake apparatus under a deck 8 of the forklift.
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A contact plate 11 facing towards the pivot arm 4 1is

fixed to the front plate Za. Torsion springs S are arranged

between the contact plate 11 and the pivot arm 4. Each
torsion spring S has a first end portion Sl pressed against

the pivot arm 4 and a second end portion S2 pressed against

the contact plate 11.

When the seat 6 is in the state shown by the broken

lines in Fig. 1, that is, when the distance between the

pivot arm 4 and the contact plate 11 is small, the
compressed torsion springs S elastically urge the pivot arm
4 away from the contact plate 1ll. As long as the operator is
sitting on the seat 6, the weight of the opérator 1s applied
to the seat 6 and the pivot member 3 (pivot arn;4).' Thus,

the pivot member 3 is not pivoted regardless of the force of

the torsion springs S.

When the¢operator gets off the seat 6, the seat 6 1is

released from the weight of the operator. This results in

the urging force of the torsion spring S pivoting the pivot
member 3 forward. The connecting arm 7 1s pivoted in
cooperation with the forward pivoting of the pivot member 3.
This drives-the link 10 with the connecting rod 9 and
activates a parking brake device. Accordingly, when the
operator gets off the seat, the seat 6 is pivoted tdward the

front of the battery compartment 2 to activate the parking

brake.

Referring to Fig. 3, the front plate 2a has a spring
holder 21. The spring holder 21 receives three torsion
springs S. A support shaft 22, which 1s attached to the
spring holder 21, extends through the three torsion springs

S.
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The pivot arm 4 has a U-shaped cross section with'two
opposed reinforcing_plates‘facing towards each other. The
reinforcing plates reinférce thé pivot arm 4. An activation
bar 23 extends through the two reinforcing plates. Each
torsion spring S has a first end portion Sl contacting the
activation bar 23 and a second end portion SZ contacting the
contact plate 11. The activation bar 23 is parallel to the

coll portion that extends between the first and second end

portions S1 and SZ2 of each torsion spring S.

Two guides lla extend laterally from the contact plate

11. An elongated hole 24 extends vertically in each gulde

1la. Two bolts Bl are inserted through each elongated hole

24. Each bolt Bl is fastened to the front plate 2a. When

- the bolts Bl are loosened, vertical movement of the contact

plate 11 along the elongated holes 24 is enabled to adjust

the position of the contact plate 11 relative to the front
plate 2a. When the bolts Bl are fastened, the contact plate
11 is fixed to the side plate 2a. The bolts Bl and the
elongated holes 24 serve as a guiding mechanism for guiding

the movement of the contact plate 11 relative to the front

plate Z2a.

A lower plate 25 is arranged at the lower end of the
contact plate 11. A hole extends through the middle of the
lower plate 25. A position adjustment bolt B2 is inserted
through the hole from the lower side of the lower plate 25.
The position adjustment bolt B2 is engaged with a female
thread member 26, which 1s fixed to the front plate 2a. 1In a
state 1n which the bolts Bl are slightly ldosened, the

position adjustment bolt B2 is rotated in the fastening

~direction to move the lower plate (contact plate 11) upward.

The position'adjustment.bolt'B2 and the female thread member



CA 02457080 2004-02-05

26 function as a moving mechanism for moving the contact

plate 11 relatively to the front plate 2a.

The operation of the seat brake apparatus will now be

5 discussed-

The pivot member 3 (pivot arm 4) is first pivoted to
the position shown by the solid line in Fig. 1. The contact
plate 11 1s moved to the lowermost position. 1In this state.

10 the torsion springs S are 1n an expanded statéy' In this
state, the end portions S1 and S2 of each torsion spring S
are spread, the first end portions S1 contact the activation

bar 23, and the second end portions SZ contact the upper
edge of the contact plate 11.
15

When the bolts Bl are slightly loosened and the
position adjustment bolt B2 1s rotated in the tightening
direction, the contact plate 11 moves upward aldng the front

plate 2a guided by the bolts Bl and the elongated holes 24.

20 This presses the second end portions SZ2 of the torsion:
springs S toward the first eﬁd portions S1, which are
adjacent to the activation bar 23, with the.contact plate
11. The contact plate 11 1is moved until the second end
portions S2 of the torsion springs S are extended upwards

25 along the contact plate 11. The bolts Bl are then fastened.
This fixes the contact plate 11 to the front plate 2a and

sets the three torsion springs S between the contact plate

11 and the pivot member 3 (activation bar 23).

30 When the opérator pivots the pivot member 3 to the
position shown by the broken lines in Fig. 1 and sits on the
seat 6, the torsion springs S are elastically compressed.

The compressed torsion springs S have an urging force that



10

15

20

25

30

CA 02457080 2004-02-05

pivots the pivot member 3 forward. When the operator gets
off the seat 6, the seat 6 1s released from the weight of
the operator. As a result, the urging force of the torsion
springs S pivots the pivot member 3 forward. Forward
pivoting of the pivot member 3 drives the link 10 with the

connecting arm 7 and the connecting rod 9 to activate the

parking brake device.

The contact plate 11 1s arranged facing towards the
activation bar 23 of the pivot arm 4, and the torsion
springs S are arranged between the activation bar 23 and the
contact plate-il. With such simple sttucture, the seat brake
apparatus of the preferred embodiment activates the parking

brake when the operator gets off the seat 6.

- The number of components used in the seat brake
apparatus of the preferred embodiment is less than that of a
conventional seat brake apparatus. This reduces the number
of assembling processes. Further, the seat brake apparatus
of the preferred embodiment 1s relatively compact and does
not occupy a large amount of space.in the battery

compartment 2. Thus, the battery compartment 2 may be used

effectively.

The upward movement of the contact plate 11 properly
sets the torsion springs S between the activation bar 23 and
the contact plate 11. Accordingly, the torsion springs S are
easily attached to the seat brake apparatus in a compressed

state. Further, special tools for installihg the torsions

springs S are not needed.

Referring to Fig. 2, the activation bar 23 is arranged

on the upper”end portion of the pivot arm 4, that is, a



CA 02457080 2004-02-05

position separated from the pivot axis of the pivot arm 4.

Thus, the urging force required to pivot the pivot arm 4 1is
relatively small. Accordingly, relatively small torsion

springs S may be used.

It should be apparent to those skilled in the art that
the'preseﬁt invention may be embodied in many other specific
forms without departing from the spirit or scope of the
invention. Particularly, it should be understood that thé |

10 present invention may be embodied in the following forms.

The number of the torsion springs S is not limited to

three, and any number of torsion springs may be used.

15 Instead of having the first end portions S1 of the

torsion springs S contact the activation bar. 23, the first

end portions Sl may directly contact the pivot arm 4.

Althquqh the bolts Bl are inserted through the
20 elongated holes 24 of the contact plate 11 and fastened to
the front plate 2a to guide the contact plate 11 upwards,
the.present invention is not restricted to such structure.
Any structure may be employed as long as the contact plate
11 is guided upwards.
25 '
The present examples and embodiments are to be
considered as illustrative and not restrictive, and the
invention is not to be limited to the details given herein,

but may be modified within the scope and eguivalence of the

30 appended claims.
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'WHAT IS CLAIMED IS:

1. A seat brake apparatus for use in a vehicle having
a seat, a brake device, and a battery compartment, wherein
the seat is arranged above the battery compartment and the
brake device 1s activated when the seat 1s released from the

weight of an operator, the apparatus comprising:

a pivot member arranged adjacent to the battery
compartment to pivotally support the seat;
| a contact plate facing towards the pivot member; and
a torsion spring for urging the pivot member away from
the contact plate, wherein the torsion spring is arranged
between the pivot member and the contact plate and has a
first end portion that contacts the inot member and a

second end portion that contacts the contact plate.

2. The seat brake apparatus according to claim 1,

wherein the battery compartment has a side plate, the pivot

member is pivotally connected to the side plate, the contact
plate is connected to the side plate, and the torsion spring

urges the pivot member away from the side plate.

3. The seat brake apparatus according to claim 2,
further comprising:

a moving mechanism for moving the contact plate

relative to the side plate;

a guiding mechanism for connecting the contact plate to
the side plate while guiding the movement of the contact
plate relative to the side plate, wherein the moving
mechanism and the guiding mechanism cooperate to move the
contact plate between a position at which the contact plate
compresses the torsion spring and a position at which the

contact plate allows the torsion spring to expand relative

- 10 -
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to the other position.

4. The seat brake apparatus according to claim 3,
whereln the contact plate moves between a position at which
the second end portion of the torsion spring contacts an
upper end of the contact plate and a position at which the

first end portion and the second end portion of the torsion

spring are located near each other.

5. The seat brake apparatus according to claim 3,

wherein:
the moving mechanism includes a female thread member
arranged on the side plate and a position adjustment bolt

engaged with the female thread member to move the contact

plate along the side plate; and

the guiding mechanism includes a bolt inserted through
an elongated hole, which extends through the contact plate,

and is fastened to the side plate.

o - The seat brake apparatus according to claim 2,
wherein the contact plate is fastened to a surface of the

side plate that is closer to the battery compartment than

other surfaces of the side plate.

7. A seat brake apparatus for use in a vehicle having
an operator seat, a parking brake device, and a battery

compartment, wherein the operator seat is arranged above the

battery compartment and the parking brake device is

activated when the seat 1s released from the weight of an

operator, the apparatus comprising:

a front plate arranged adjacent to the battery

compartment;

a support arm for supporting the seat;

- 11 =
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a pivot arm having a basal portion pivotally connected

to the front plate and a distal portion connected to the

suppocrt arm;

a contact plate connected to the front plate facing

towards the pivot arm; and

a torsion spring arranged between the contact plate and

the distal portion of the pivot arm and the pivot member to

urge the pivot member away from the front plate when the

seat 1s released from the weight of the operator.

8. The seat brake apparatus according to claim 7,
wherein the torsion spring 1s arranged closer to the distal

portion of the pivot arm than the basal portion of the pivot

arir.

9. The seat brake apparatus according to claim 7,
wherein the torsion spring has a first end portion that
contacts the distal portion of the pivot arm and a second

end portion that contacts the contact plate.

10. The seat brake apparatus according to claim 9,

wherein the first end portion of the torsion spring contacts

an activation bar arranged at the distal portion of the

pivot arm.

11. The seat brake apparatus according to claim.lo;
wherein the torsion spring includes a coil portion formed
between the first end portion and the second end portion and

having an axis parallel to the activation bar.

12. The seat brake apparatus according to claim 7,
wherein the contact plate is fastened to a surface of the

front plate that 1s closer to the battery compartment than

- 12 -
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other surfaces of the front plate.

13. The seat brake apparatus according to claim 7,

further comprising:

a moving mechanism for moving the contact plate

relative to the front plate.

14. An industrial vehicle having a brake device,
comprising:

a battery compartment;

a seat arranged above the battery compartment;

a seat brake apparatus provided between the seat and

‘the battery compartment, wherein the seat brake apparatus

activates the brake device when the seat i1is released from

the weight of an operator, and the seat brake apparatus

includes:

a pivot member arranged adjacent to the battery
compartment to pivotally support the seat;

a contact plate facing towards the pivot member;

and

a torsion spring for urging the pivot member away

from the contact plate,'wherein the torsion spring is

arranged between the pivot member and the contact plate

and has a first end portion that contacts the piﬁot

member and a second end portion that contacts the

contact plate.

15. The industrial wvehicle according to claim 14,

wherein the battery compartment has a side plate, the pivot
member is pivotally connected to the side plate, the contact

plate is connected to the side plate, and the torsion spring

urges the pivot member away from the side plate.
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16. The industrial vehicle according to claim 15,

wherein the seat brake apparatus further 1including:

a moving mechanism for moving the contact plate
relative to the side plate;

a guiding mechanism for connecting the contact plate to
the side plate while guiding the movement of the contact
plate relative to the side plate, wherein the moving
mechanism and the guiding mechanism cooperate to move the
contact plate'between'a position at which the contact plate
compresses the torsion spring and a position at which the

contact plate allows the torsion spring to expand relative

to the other position.

17. The industrial vehicle according to claim.lé,
wherein the contact plate moves between a position at which
the second end portion of the torsion Spring contacts an
upper end of the contact plate and a position at which the

first end portion and the second end portion of the torsion

spring are located near each other.

18. The industrial vehicle according to claim 16,
wherein the moving mechanism includes a female thread member
arranged on the side plate and a position adjustment bolt
engaged with the female thread member to move the contact
plate along the side plate, and wherein the guiding
mechanism includes a bolt inserted through an elongated

hole, which extends through the contact plate, and 1is

fastened to the side plate.

19. The 1industrial vehicle according to claim 15,
wherein the contact plate 1s fastened to a surface of the

side plate that is closer to the battery compartment than

other surfaces of the side plate.

....14._.
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——?—%»to Parking Brake Lever
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