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(57) Abréegée/Abstract:

Conventionally, in order to downsize the enclosure, there was no other choice than downsizing the enclosure and decreasing the
area of the lens plate, or increasing the area of the lens plate and increasing the enclosure as well. However, decreasing the area of

the lens plate disadvantageously lowers brightness of illumination.

In contrast to this, when the dimensions of the lens plate are

Increased, the proportion of the area of the lens plate with respect to the roof increases, which leads to a problem in terms of

design. Accordingly, the present invention provides an interior ligh
enclosure, a push switch for turning on and off the lamp fixed Ir

t system for vehicles comprising a lamp accommodated In the
the enclosure, and a lens plate journaled at the ends of the

opening of the enclosure for a swinging motion, in which the pusr
turning the lamp on and off.
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switch Is turned on and off by pressing the lens plate, thereby
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ABSTRACT OF THE DISCLOSURE

Conventionally, in order to downsize the enclosure,
there was no other choice than downsizing the enclosure and
decreasing the area of the lens plate, or increasing the
area of the lens plate and increasing the enclosure as well.
However, decreasing the area of the lens plate
disadvantageously lowers brightness of illumination. 1In
contrast to this, when the dimensions of the lens plate are
increased, the proportion of the area of the lens plate with
respect to the roof increases, which leads to a3 problem in
terms of design. Accordingly, the present invention
provides an interior light system for vehicles comprising a
lamp accommodated in the enclosure, a push switch for
turning on and off the lamp fixed in the enclosure, and a
lens plate journaled at the ends of the opening of the
enclosure for a swinging motion, in which the push switch is

turned on and off by pressing the lens plate, thereby

turning the lamp on and off.
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INTERIOR LIGHT SYSTEM FOR VEHICLES

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an interior light
system for vehicles to be mounted on the interior roof of a
vehlcle, which is turned on and off by opening and closing
the door, and by switching on and off via a lens plate, and
to an interior light system comprising three lamps in which
one of them is able to be turned on and off in the same
manner as a single lamp type, and the other two lamps are
able to be turned on and off by switching via the lens plate
SO as to be used as a map light.
2. Description of the Related Art

An interior light system for vehicles generally used in
the related art includes a single lamp type and a three lamp
type that 1is provided with a map light. The single lamp
interior light system for vehicles comprises an interior
lamp that 1is turned on and off by a switching operation in
addition to the opening and closing of the door, and the
three lamp interior light system for vehicles comprises the
interior lamp and two lamps (generally called map lights)
disposed on both sides of the interior lamp, in which the
interior lamp can be turned on and off in a manner described

above, and the map lights are turned on and off only by
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turning the individually provided switches on and off.

In these two types of interior light systems for
vehicles in the related art, the switch for turning on and
off the interior lamp and the switch for turning on and off
the map light are separately provided, and thus a knob for
controlling the switch is required. Accordingly, it has
been necessary to increase the dimensions of the enclosure.

The only way to miniaturize the enclosure was to
decrease the area of the lens plate, but it causes a problem
that the brightness of the lens decreases as the dimensions
of the lens plate decreases. When the dimensions of the
lens plate are increased to increase the brightness of the
illumination, the area of the interior light system that
occuples the roof of the vehicle increases, which may lead

to the problem that the design freedom for the light

decreases.

SUMMARY OF THE INVENTION

Accordingly, the present invention is intended to solve
the problems described above, and it is an object of the
present 1nvention to provide an interior light system for
vehicles that can be miniaturized without decreasing the
lens area and thus without lowering the brightness of
1llumination by utilizing the lens plate as a knob for a

switching operation and that has novelty in design.
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3
In order to achieve the object described above, a

interior light system of the present invention comprises a
lamp accommodated in an enclosure, a push switch for
turning on and off the lamp fixed in the enclosure, and a
lens plate journaled at the ends of the opening of the
enclosure for a swinging motion, in which the push switch
is turned on and off by pressing the lens plate, thereby
turning the lamp on and off.

The present invention also provides an interior 1light
system for vehicles comprising an enclosure defining an
interior space and having a pair of support shafts
protruding from opposite sides of the enclosure into the
interior space, a lamp operétively accommodated in the
enclosure, a push switch positioned within the interior
space of the enclosure and operatively connected to the
lamp for turning the lamp on and off, and a lens plate
covering the interior space of the enclosure and the lamp
and switch positioned therewithin, wherein the lens plate
includes (i) a pair of bearing elements extending from a
back side of the lens plate into the interior space of the
enclosure, each of the bearing elements being journaled to
a respective one of the support shafts so as to allow the
lens plate to rotate thereabout between depressed and non-
depressed conditions, and (ii) a lens control element
positionally opposed to the switch so as to operate the
switch in response to the lens plate being rotated into 1its
depressed condition, wherein the lamp 1s turned on and off.

The present invention also provides an interior light
system for vehicles comprising an enclosure defining an
interior space and having at least one dividing wall for
dividing the interior space into a plurality of lamp
compartments, at least one and another of the lamp

compartments each having a pair of support shafts
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3a
protruding from opposite sides thereof into the interior

space of the lamp compartment, a plurality of lamps. each
accommodated in a respective the one and another lamp
compartments, a plurality of push switches each of which is
positioned within the respective one and another lamp
compartments and operatively connected to a respective one
of the lamps therewithin for turning the respective one of
the lamps on and off, and a plurality of lens plates each
covering a respective the one and another lamp
compartments, wherein each the lens plate includes (i) a
pair of bearing elements extending from a back side of the
lens plate into the interior space of the respective lamp
compartment, each of the bearing elements being journaled
to a respective one of the support shafts so as to allow
the lens plate to rotate thereabout between depressed and
non-depressed conditions, and (1i) a lens control element
positionally opposed to a respective switch positioned
within the one and another the lamp compartments so as to
operate the respective switch in response to the lens plate
being rotated into its depressed condition, wherein the
lamp is turned on and off.

The interior light system of the present invention
also comprises lamps each accommodated in the lamp
compartments divided by at least two dividing walls in the
enclosure, a push switch for turning on and off the lamp
fixed in the lamp compartment, and a lens plate journaled
at the ends of the opening of the lamp compartment for a
swinging motion, in which the push switch corresponding to
each lens is turned on and off by pressing each lamp plate

so that the lamp behind the lens plate is turned on and

off.
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3b
In addition, the interior light system of the present

invention comprises a locking strip on the free end of the
lens plate, and a hole formed on the portion of the
enclosure facing toward the locking strip for preventing
the lens plate from rising from the enclosure by an upward
pushing force of the push switch for the lens plate, and a
final control element formed on the lens plate according to

the present invention 1s disposed at the position facing
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toward the final control element of the push switch so that
the final control element of the push switch is pressed by
the final control element by the swinging motion of the lens
plate.

The lamps in the first embodiment and the lamp disposed
at the center in the second embodiment are connected to the
door switch, and the lamps have such a circuit construction
that they are turned on when the door is opened, and the
lamp compartments other than the center portion are formed
with a douser so that light from the lamp is converged onto

the lens portion of the lens plate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a front view of the interior light system for
vehicles according to the first embodiment of the present
invention;

Fig. 2 1s a front view of the interior light system for
vehicles shown 1n Fig. 1 1n a state in which the lens plate
15 removed;

Fig. 3 is a cross sectional view taken along the line
A-A of Fig. 1;

Fig. 4 is a cross sectional view taken along the line
B-B of Fig. 2;

Fig. 5 1is a front view Qf the interior light system for

vehicles showing the second embodiment of the present
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invention;

Fig. 6 1s front view of the interior light system for
vehicles shown in Fig. 5 in a state in which the lens plate
15 removed;

Flg. 7 1s a cross sectional view taken along the line
C-C in Fig. 5;

Fig. 8 1is a partly enlarged view of Fig. 7; and

Fig. 9 1s an electrical circuit of the interior light

system including a door switch.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Figs. 1 to 4, the first embodiment of
the interior lamp of the interior light system according to
the present invention will be described.

An enclosure 1 formed of plastic comprises a flange 11,
and a palr of uprising strips 3 for holding the lamp 2 are
provided on the bottom surface 12. A push switch 4 is, for
example, an index rotary switch of U.S. Patent No. 4891476,
formed with the final control element 41 faced upward. The
push switch is referred to simply as a switch, hereinafter.

The uprising strip 3 and a contact strip extending from
the contact point of the switch 4 are electrically connected
by a bass bar (not shown) disposed on the bottom. The bass
bar also serves as a door switch that turns the lamps on and

off by the vehicle-mounted battery and by the opening and
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closing operation of the door and as a connector terminal
(not shown) to be grounded.

A lens plate 5 having dimensions corresponding to the
opening of the enclosure 1 comprises a lens portion 51
facing toward the lamp 2, and a final control element 52
facing toward the final control element 41 of the switch 4.
The lens plate 5 further is provided on the back side with a
bearing 53 journaled so as to be rotatable with respect to
the supporting shaft 13 projecting from the opposed inner
wall surfaces of the enclosure 1, and on the side surface
with a locking strip 54 to be tapped into the hole 14 formed
on the wall surface of the enclosure 1.

Subsequently, the operation of the interior lamp system
of the present invention based on the construction described
above will be described below. When the final lens control
element 52 on the lens plate 5 is pressed in the state shown
in Fig. 3 and Fig. 4, the lens plate 5 is rotated with the
supporting shaft 13 as a fulcrum, and thus the final control
element 41 of the switch 4 is pressed, so that the contact
point of the switch 4 is closed, and thus the lamp 2 1is
energlzed and turned on.

In this state, when a pressing force exerted on the
lens plate 5 is released, the lens plate 5 returns to its
original horizontal state by a returning force of the final

control element 41 of the switch 4, and held in this
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horizontal position with the locking strip 54 abutted
agalnst the hole 14. The switch 4 is maintained in the ON
state until the final control element 52 is pressed at
another time. Therefore, the lamp 2 is maintained in the
llluminated state.

When the lens plate 5 is pressed again, the final
control element 52 of the switch 4 is pressed into the OFF
state and thus the lamp 2 is turned off. When a pressing
force exerted onto the lens plate 5 is released in this
state, the lens plate 5 is maintained in the horizontal
state and the switch 4 is maintained in the OFF state as
described above, thereby maintaining the lamp 2 in the OFF
state.

The second embodiment comprising an interior lamp
described above, and two map lights on the left and right
sides of the interior lamp will now be described referring
to Figs. 5 to 8. The reference numerals identical with
those described above represent the identical components,
which will not be described again.

The enclosure 1 comprises at least two partition walls

15 for dividing the interior space thereof, and a lamp 2

that serves as an interior lamp is supported in the central

compartment, and the lamps 2’, 2” that serve as map lights
are supported in the right and left compartments by the

uprising strips 3, 3’, and 3” that are extensions of the

e e e R e L L ' S VTN -l...;mn,.
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bass bar respectively. The interior lamp 2 is fixed at the
front side position of the central compartment in a state in
which 1t is mounted on the roof of the vehicle (upper
position in Fig. 6), and the map lights 3", 3”7 are fixed at
the positions in the vicinity of the respective partition
walls 15.

The switches 4, 4’, 4” are separately mounted at
opposing positions from the lamps 2, 2’, 27 and connected to
the bass bar as in the case of the first embodiment.

The lens plates 5, 5', 5” are provided with lens
portions 51, 51’, 51” opposed to the respective lamps 3, 3/,
37, and final control elements 52, 52’, 52” opposed to the
final control elements 41, 41’, 41” of the switches 4, 47,
47

The lens plates 5, 5, 5” are respectively formed with
bearing portions 53, 53’, 53” journaled so as to be
rotatable with respect to the supporting shafts 13, 13’, 13”
projecting toward each other from the respective interior
walls of the enclosure 1. The respective lens plates 5, 5',
>” are formed with locking strips 54’, 54” to be tapped into
the holes 14’7, 14” formed on the wall surface of the
enclosure 1 as in the case of the first embodiment described
above. Though the lens plate 5 for the central interior
lamp is also formed with a locking strip 54 and a hole with

which the locking strip 54 is locked, they are not shown
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taken for the

 ©” designate dousers that

project from the partition wall 15 toward the map light

compartment and cover substantially half of the lamps 27, 27,

SO that light emitted from the lamps 2', 2”7 is not radiated

Coward the rotational fulcrum, but concentrated onto the

lens portions 52/, 527,

Subsequently, the operation of the system will be

described based on the construction described above. When

Fig. 9 and the door is
opened and thus the switch DS is Closed, the lamp 2 is

Curned on and thus illuminates the interior of the vehicle.

When the lens plate 5 is pressed to switchover the switch 4

with the door closed, the lamp 2 is also turned on and

i1lluminates the interior of the vehicle.

When switch 4’ or the switch 4” is turned on by
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pressing the lens plate 5’ or the lens plate 5”7, the lamp 2’

or the lamp 2~

Since light emitted from

the lamps 2’, 27 isg converged onto the lens potions 51/, 517~

of the lens plates 9", 5” by the dousers 6’, 6” in this
state, respectively, light emitted from the lens portions

017, 51” illuminate the front passenger seat or the driver’s

seat to enable the Ooccupants to look at 3 map or the like.

Since the action of switching over the switches 4, 4',

4” by pressing the lens plates 5, 5’, 57 is the same as in

the case of the first embodiment, the description will not

be made again.

The interior light system of the present invention

comprises a lamp accommodated in an enclosure, a push switch

enclosure for a swinging motion, in which the push switch is

turned on and off by pressing the lens plate, thereby

turning the lamp on and off. Therefore, the lens plate can

be used as a knob for controlling the switch to turn the

B *“W-mmmmm“mmwuu -------- e T T TN
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divided by at least two dividing walls in the enclosure, a

push switch for turning on and off the lamp fixed in the
lamp compartment, and a lens plate journaled at the ends of
the opening of the lamp compartment for a2 swinging motion,
in which the push switch corresponding to each lens is

turned on and off by pressing each lens plate so that the

lamp behind the lens plate is turned on and off. Therefore,

the lamp at the center portion may be used as an interior
lamp interlocked with the door switch, and other lamps as
map lights, whereby the final control element for the switch
may be prevented Irom being exposed as in the case of the

related art, and only the lens plate is visible, which may

show a smart design.

The lamp used as a map light is provided with a douser
in the vicinity thereof, which converges light emitted from

the lamp onto the lens portion of the lens plate, whereby

lncreased.
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The embodiments of the i1nvention in which an exclusive

property or privilege is claimed are defined as follows:

1. An interior light system for vehicles comprising:

an enclosure defining an interior space and having a pailr
of support shafts protruding from opposite sides of the
enclosure into said interior space;

a lamp operatively accommodated in said enclosure;

a push switch positioned within the interior space of the
enclosure and operatively connected to the lamp for turning
the lamp on and off; and

a lens plate covering the interior space of the enclosure
and the lamp and switch positioned therewilithin, wherein
said lens plate includes (i) a pair of bearing elements
extending from a back side of the lens plate into said
interior space of the enclosure, each of said bearing
elements being journaled to a respective one of the support
shafts so as to allow the lens plate to rotate thereabout
between depressed and non-depressed conditions, and (11) a
lens control element positionally opposed to the switch so
as to operate the switch in response to the lens plate
being rotated into its depressed condition, wherein the

lamp 1s turned on and off.

2. An interior light system for vehicles according to
claim 1, wherein the enclosure further comprises a hole,
and said lens plate further comprises a locking strip on a
free end of the lens plate which 1is cpoperatively received
within said hole for preventing the lens plate from rising

from the enclosure by an upward pushing force of the push

switch acting on the lens plate.
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3. An interior light system for vehicles according to

claim 1 or 2, wherein said push switch includes a switch
control element, and wherein said lens control element
comprises a protrusion formed on the back side of sald lens
plate in facing relationship to said switch control
element, wherein said switch control element is pressed by
said protrusion of said lens control element in response to
said lens plate being pivoted between said depressed and

non-depressed conditions.

4 . An interior light system for vehicles according to
claim 1, 2 or 3, wherein the lamp is adapted for connection
to a door switch of a vehicle door, and wherein the lamp
comprises a circuit construction such that the lamp 1is

turned on when the vehicle door is opened.

5. An interior light system for vehicles according to

claim 4, further comprising a vehicle door switch.

6. An interior light system for vehicles comprising:

an enclosure defining an interior space and having at
least one dividing wall for divi&ing the interior space
into a plurality of lamp compartments, at least one and
another of said lamp compartments each having a pailr of
support shafts protruding from opposite sides thereof into
the interior space of the lamp compartment;

a plurality of lamps each accommodated in a respective
said one and another lamp compartments;

a plurality of push switches each of which is positioned
within said respective one and another lamp compartments
"and operatively connected to a respective one of said lamps
therewithin for turning said respective one of the lamps on

and off; and
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a plurality of lens plates each covering a respective said
one and another lamp compartments;
wherein each said lens plate includes:

(1) a pair of bearing elements extending from a back
side of the lens plate into said interior space of
salid respective lamp compartment, each of said bearing
elements being journaled to a respective one of the
support shafts so as to allow the lens plate to rotate
thereabout between depressed and non-depressed
conditions; and

(1i) a lens control element positionally opposed to
a respective switch positioned within said one and
another said lamp compartments so as to operate said
respective switch in response to the lens plate being
rotated into its depressed condition, wherein the lamp

is turned on and off.

7. An interior light system for vehicles according to
claim 6, further comprising a douser formed 1in the lamp
compartments other than the central compartment out of the
lamp compartments so that light emitted from the lamp 1is

converged onto the lens portion of the lens plate.

8. An interior light system for vehicles according to
claim 6 or 7, wherein each of said one and another lamp
compartments of said enclosure further comprises a hole,
and wherein each said lens plate further comprises a
locking strip on a free end of the lens plate which is
cooperatively received within said hole for preventing the
lens plate from rising from the enclosure by an upward
pushing force of said respective push switch acting on the

lens plate.
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9. An interior light system for vehicles according to
claim 6, 7 or 8, wherein each said respective push switch
includes a switch control element, and wherein said each
said lens control element comprises a protrusion formed on
the back side of said lens plate in facing relationship to
said switch control element, wherein said switch control
element is pressed by said protrusion of said lens control
element in response to said lens plate being pivoted

between said depressed and non-depressed conditions.

10. An interior 1ight system for vehicles according to any
one of claims 6 to 9, wherein at least one of said lamps 1is
adapted for connection to a door switch of a vehicle door,
and wherein said at least one lamp comprises a circuit
construction such that said at least one lamp is turned on

when the vehicle door is opened.

11. An interior light system for vehicles according to

claim 10, further comprising a vehicle door switch.

12. An interior light system for vehicles according to any
one of claims 6 to 11, wherein said enclosure includes two
dividing walls for dividing said enclosure into three said
lamp compartments, each said lamp compartment comprising a
respective one of said lamps, push switches and lens

plates.
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