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ABSTRACT OF THE DISCLOSURE

A display unit, attached to a bar forming a handlebar, frame or stem of a bicycle
with a securing tool, comprises a body having a display part capable of realizing a first
display state displaying first data (traveling speed, for example) and a second state
displaying second data (traveling distance, for example). The first and second display

states are switched by pressing down body from above.
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TITLE OF THE INVENTION

Display Unit
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a display unit, and more particularly, it relates to
a display unit capable of switching a plurality of display states.

Description of the Background Art

A display unit, attached to a bar, capable of displaying various data i1s known in
general.

For example, Japanese Patent Laying-Open No. 2005-350064 discloses a display
unit for a bicycle comprising a bracket attachable to the frame of the bicycle, a display
part and a control part. The control part changes at least one of the three attributes of
color, i.e. the hue, the chroma and the brightness of the backlight in response to received
data.

A display unit displaying a plurality of different data on a display part thereof
may display only part of the data on the display part and switch the display state for
displaying the remaining data, in order to effectively utilize the limited area of the
display part. Such a display unit is described on the homepage of Planet Bike (browsed
on January 13, 2006) on the Internet <URL.:
http://www_planetbike.com/computers.html>, for example.

Considering improvement in the operability for switching the display state on
such a display unit, a changeover switch for the display state is preferably provided on
the upper surface of the display unit, so that the display state is switched by pressing
down the switch from above. When the changeover switch 1s provided on the upper
surface of the display unit, however, the display area of the display part is

disadvantageously reduced.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a display unit improved 1n
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operability while an adequate display area 1s ensured.

The display unit according to the present invention, attached to a bar,
comprises a body having a display part capable of realizing a first display state displaying
first data and a second display state displaying second data, while the first and second
display states are switched by pressing down the body from above.

According to this structure, the operability for switching the display state can
be improved while reduction in the area of the display part'is prevented.

Preferably, the aforementioned display unit further comprises a securing tool
for securing the body to the bar, the body is rotatably supported on the securing tool,
and a changeover switch for switching the first and second display states is so provided
as to protrude from a surface of the body opposite to the securing tool.

According to this structure, the body s pressed against the securing tool for
pushing up the changeover switch, thereby switching the display state. Thus, the
operability for switching the display state can be improved while reduction in the area of
the display part is prevented.

According to an aspect of the present invention, the center of gravity of the
display unit is opposite to the changeover switch with respect to a fulcrum supporting
the body.

According to another aspect of the present invention, the aforementioned display
unit further comprises a storage mechanism storing electric power for displaying data on
the display part. The center of gravity of the storage mechanism is opposite to the
changeover switch with respect to a fulcrum supporting the body.

Thus, the changeover switch can be prevented from a false operation resulting

from vertical vibration according to either aspect.

In the aforementioned display unit, the bar is a handlebar, frame or stem of a

two-wheeler, for example.

When the nider of the two-wheeler wears gloves, it is difficult to operate a small

changeover switch 1n particular.  According to the aforementioned display unit, the
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nider can switch the display state by pressing a wide surface of the body, whereby a

remarkable effect can be achieved in operability.

According to the present invention, as hereinabove described, a display unit
improved 1n operability can be provided while an adequate display area is ensured.

The foregoing and other objects, features, aspects and advantages of the present
invention will become more apparent from the following detailed description of the
present invention when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 11s a top plan view of a body of a display unit according to an embodiment

of the present invention;

Figs. 2 to 5 illustrate the body shown in Fig. 1 as viewed along arrows II, III, IV

and V respectively;

Fig. 6 1s a perspective view showing a securing tool for securing the body of the
display unit shown in Figs. 1 to 5 to a bar;

Fig. 7 1s a side sectional view of the securing tool shown in Fig. 6;

Fig. 8 illustrates a sensor attached to the securing tool shown in Figs. 6 and 7,

Fig. 9 illustrates a state of attaching the body of the display unit to the securing
tool shown in Figs. 6 and 7,

Fig. 10 illustrates a state after attaching the body of the display unit to the

securing tool shown in Figs. 6 and 7,

Fig. 11 illustrates the display unit according to the embodiment of the present

invention attached to a bar;

Fig. 12 1s a diagram for illustrating the position of the center of gravity of the

display unit according to the embodiment of the present invention; and

Fig. 13 1s a diagram for illustrating the position of the center of gravity of a

display unit according to comparative example.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of a display unit according to the present invention is now
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described. Identical or corresponding portions are denoted by the same reference
numerals, and redundant description may not be repeated.

Referring to Figs. 1 to 5, a body 100 according to this embodiment includes a
display part 110 displaying various data, an engaging part 120 engaging with a securing
tool, a rubber button 130 which is so provided as to protrude from the bottom surface
of body 100, a tact switch 140 provided on rubber button 130 and a battery 150.

Body 100 1s attached to a handlebar, frame or stem of a bicycle, for example.
Referring to Figs. 1, 4 and 5, arrows DR1 and DR2 correspond to the front and rear
sides of the bicycle respectively. Display part 110 displays a plurality of data such as
the traveling speed, the traveling time, the travel distance, the time of day, the average
speed and the maximum speed of the bicycle, for example. Display part 110 does not
simultaneously display these data. In other words, display part 110 realizes a "first
display state" displaying part of the aforementioned plurality of data and a "second
display state" displaying the remaining data. The number of the display states is not
restricted to two, but display part 110 can realize an arbitrary number of display states.
When rubber button 130 is pushed toward an inward portion of body 100, tact switch
140 1s pressed, and the display state is switched. The rider of the bicycle can
successively confirm the various data by successive switching of the display state.
Battery 150 1s arranged on a position shifted along arrow DR1 from (front side of) the
longitudinal center of body 100.

Referring to Figs. 6 to 8, a securing tool 200 includes a securing tool body 210,
a band 220 wound on a handlebar or the like and a fit member 230. Securing tool body
210 has an opening 211.  Fit member 230 is fitted into opening 211, to be integrated
with securing tool body 210. Opening 211 and fit member 230 are substantially

squared, and fit member 230 can be attached to opening 211 also in a state rotated by

90° from that shown in Fig. 8. One end of a cable 400 is connected to fit member 230.

Another end of cable 400 is connected to a sensor (speed sensor, for example) 300.

Data fetched from sensor 300 is transmitted to fit member 230 through cable 400.
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Body 100 fetches this data through an electrode 231 of fit member 230, and displays the
data on display part 110.
| Fig. 9 illustrates a state of attaching body 100 to securing tool 200. Fig. 10

illustrates a state after attaching body 100 to securing tool 200.

Referring to Figs. 9 and 10, body 100 is slid along arrow in Fig. 9, so that
engaging part 120 of body 100 engages with fit member 230 of securing tool 200.
Thus, body 100 is attached to securing tool 200. As shown in Figs. 9 and 10, securing
tool 200 1s a worm-gear type securing tool having a rotational operating part 240. In
other words, band 220 can be tightened or loosened by rotating rotational operating part
240.

Fig. 11 illustrates a display unit, including body 100 and securing tool 200,
attached to a bar 500. As shown in Fig. 11, the display unit is attached to bar 500 by
winding band 220 of securing tool 200 on bar 500 and clamping bar 500. The display
unit, attached to bar (stem, for example) 500 extending along the longitudinal direction
of the bicycle in Fig. 11, can alternatively be attached to another bar (handlebar, for
example) extending along the horizontal direction of the bicycle by attaching fit member
230 to securing tool body 210 in the state rotated by 90°, as hereinabove described.

The position of the center of gravity of the aforementioned display unit is now
described with reference to Fig. 12. Referring to Fig. 12, body 100 is rotatably
supported on securing tool 200. In other words, body 100 is rotatable along arrows
DR3 and DR4. In order to switch the display state, an end (rear end) of body 100
along arrow DR2 is pressed down. Thus, body 100 rotates along arrow DR3 to push

rubber button 130 into body 100 with securing tool 200, thereby working tact switch
140.

As shown 1n Fig. 12, in the display unit according to this embodiment, the center
of gravity G of the display unit, a fulcrum F supporting body 100 and a switch working
position A line up in this order from the forward end of the bicycle along the

longitudinal direction of the bicycle (directions of arrows DR1 and DR2). Thus,

-5 -



15

20

CA 02574184 2007-01-17

moment by the gravity acts on body 100 along arrow DR4, to cancel moment along
arrow DR3.  Therefore, body 100 can be prevented from rotating along arrow DR3
due to vertical vibration and causing a false operation of the display changeover switch
In a traveling state of the bicycle. Center of gravity G of the display unit can be
adjusted by arrangement of battery 150, for example. According to this embodiment,
battery 150 is arranged frontward beyond fulcrum F supporting body 100, thereby
shifting center of gravity G frontward.

The hardness (resistance) for pushing rubber button 130 is properly adjusted to a
degree for preventing a false Operati'on resulting from vibration while an easy switching
operation 1s allowed.

The 1inventors have conducted a vibration test for confirming whether or not a
false operation in switching the display state can be prevented according to the
aforementioned structure. The procedure of this experiment is now described.  First,
the display unit was inclined at a prescribed angle and placed on a vibrating table. At
this time, the display unit was inclined along arrow DR3 or DR4. Then, vertical
vibration was applied to the display unit at a prescribed frequency. Acceleration was
successively increased for measuring the level of the acceleration for pushing rubber
button 130. When rubber button 130 was pushed with excessively small acceleration,

the display unit was evaluated as easily causing a false operation. Table 1 shows the

results of the aforementioned experiment.
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Table 1
Acceleration for Switching Display State (unit: G)

0° — — — — — 32

M aaaaan A S -~ A

50 —_— — — J— — —

-~ t
10° — — — — — — |

.r 15 “ - — N I

-10° - — — — — —

N el WS ge——gn T “M“_ S —

- Maximum Acceleration

1.0 12.5 20.0 27.3 35.0 40.0

~of Testing Device

Angle of Inclination: + when inclined along arrow DR3
—: display state not switched upon application of maximum acceleration of testing

device

The position of the center of gravity of a display unit according to comparative
example is now described with reference to Fig. 13. Referring to Fig. 13, in the display
unit according to comparative example, a switch working position A, the center of
gravity G of the display unit and a fulcrum F supporting a body 1000 line up 1n this
order from the forward end of a bicycle along the longitudinal direction of the bicycle
(directions of arrows DR1 and DR2). Thus, moment by the gravity acts on body 1000
along arrow DR4. Therefore, body 1000 easily rotates along arrow DR4 due to
vertical vibration in a traveling state of the bicycle, thereby a rubber button 1300 1s
pushed and a tact switch 1400 works. Consequently, a false operation of the display
changeover switch occurs.

The inventors have conducted a vibration test similar to the above also on the

display unit shown in Fig. 13. Table 2 shows the results of this experiment.
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Table 2
Acceleration for Switching Display State (unit: G

30Hz | 40Hz

F Angle of Inclination

_ e - | - 178 | 143

B s — | = | 167 [ 147 | 126 | 125

o 10° — — l 19.5 13.0 | 11.6

| 15° — — | 200 | 200 | 165 | 135
-0 — — — | 233 | 224 | 184

| Ma’““Tmm. Accelerationof | o 1 155 | 200 | 275 | 350 | 40.0

. esting Device ~

Angle of Inclination: + when inclined along arrow DR3
—: display state not switched upon application of maximum acceleration of testing

device

As understood from Tables 1 and 2, rubber button 130 was pushed with

acceleration of 32G in the display unit according to this embodiment, only when the
angle of attachment of the display unit was 0° and the vibrational frequency was 60 Hz.
Under the remaining conditions, rubber button 130 was not pushed even when the
acceleration was increased to the upper limit of a vibration testing device. In the
display unit according to comparative example, on the other hand, rubber button 1300
was pushed to switch the display state under various conditions. From the results
shown in Tables 1 and 2, it can be understood that the display unit according to this
embodiment sufficiently suppresses a false operation resulting from vibration in a
traveling state of the bicycle as compared with the display unit according to comparative
example.

The aforementioned contents are summarized as follows: The display unit
according to this embodiment, attached to bar 500, comprises body 100 having display
part 110 capable of realizing a first display state displaying first data (traveling speed, for
example) and a second display state displaying second data (traveling distance, for
example). The first and second display states are switched by pressing down body 100

from above. The aforementioned display unit further comprises securing tool 200 for
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securing body 100 to bar 500. Body 100 1s supported on securing tool 200 to be
rotatable along arrows DR3 and DR4. Rubber button 130 1s provided as a

"changeover switch" for switching the first and second display states, to protrude from
the surface (bottom surface) of display body 100 opposite to securing tool 200. When
0 rubber button 130 1s pushed into body 100, tact switch 140 operates to switch the
display state.
Center of gravity G of the aforementioned display unit 1s opposite to rubber
button 130 with respect to fulcrum F supporting body 100. The aforementioned
display unit further comprises battery 150 serving as a "storage mechanism" storing

10 electric power for displaying data on display part 110. The center of gravity of battery

150 1s opposite to rubber button 130 with respect to fulcrum F supporting body 100.
In the display unit according to this embodiment, the operability for switching

the display state can be improved while reduction of the area of display part 110 18

prevented. When the rider of the bicycle wears gloves, it is difficult to operate a small

15 changeover switch in particular. According to the aforementioned display unit, the

rider of the bicycle can switch the display state by pressing the wide surface of body 100,

whereby a remarkable effect can be attained in operability.

While bar 500 is a handlebar, frame or stem of a two-wheeler in the above

description, the display unit according to this embodiment 1§ attachable to an arbitrary

20 bar member.

The scope of the claims should not be limited by the preferred embodiments
set forth in the examples, but should be given the broadest interpretation consistent

with the description as a whole.
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CLAIMS

The embodiments of the invention in which an exclusive property or privilege is claimed are

detined as follows:

1. A display unit attached to a bar for realizing a change from one display state to another

display state comprising:

a body having an upper side, a lower side, a display part on said upper side, and a storage

mechanism storing electric power for displaying data;
a securing tool for mounting said body to said bar, and

a control switch on said body for changing from said one display state to said other

display state, wherein
said body as a whole can be integrally tilted on said securing tool,

a first information fetched by said body can be displayed on said display part in said one

display state, a second information can be displayed on said display part in said other

display state, and

said change 1s caused by pressing down and tilting integrally said body as a whole on said

securing tool, and thereby pushing said control switch, which protrudes from said lower

side of said body toward said securing tool.

2. The display unit according to claim 1, wherein said bar is a handlebar, frame or stem of a two

wheeler vehicle.

10
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3. The display unit according to claim 1, wherein said body is attached to a bicycle, and said

first information includes a traveling speed of said bicycle.

4. The display unit according to claim 1, wherein the display unit has a center of gravity, said

securing tool having a fulcrum supporting said body, and said center of gravity, said fulcrum,

and said control switch are aligned longitudinally 1n this order.

5. The display unit according to claim 1, wherein, said storage mechanism has a center of

gravity, said securing tool has a fulcrum, and said center of gravity, said fulcrum, and said

control switch are aligned longitudinally 1n this order.

6. A display unit adapted to be attached to a bar of a bicycle for realizing a change from one

display state to another display state comprising:

a body having an upper side, a lower side, a display part on said upper side, and a storage

mechanism storing electric power for displaying data;
a securing tool for mounting said body to said bar of said bicycle, and

a control switch on said body for changing from said one display state to said other

display state, wherein
said body as a whole can be integrally tilted on said securing tool,

a first information fetched by said body can be displayed on said display part in said one

display state, said first information including the traveling speed of the bicycle,
a second information can be displayed on said display part in said other display state, and

said change is caused by pressing down and tilting integrally said body as a whole on said

securing tool, and thereby pushing said control switch, which protrudes from said lower

11
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side of said body toward said securing tool, said display unit having a center of gravity,
said securing tool having a fulcrum supporting said body, and said center of gravity, said

fulcrum, and said control switch being aligned longitudinally in this order.

12
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