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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a structure
which, upon failure of the lamp of a projector, prevents
scattering of broken pieces of the lamp to the exterior of
the projector main body.
[0002] Recently, a type of projector has become wide-
spread which irradiates light from a lamp upon a picture
display device such as a digital micromirror device (DMD)
or a liquid crystal display device or the like, and projects
a picture which is displayed upon this picture display de-
vice upon a screen.
[0003] With this type of projector, sometimes for one
reason or another the lamp which is used as a light source
fails, and may break. Due to this, in order for the user not
to be injured by the broken pieces of the lamp, inventions
have been disclosed related to a projector or to a projec-
tion type display device which is built so that, upon failure
of the lamp, the broken pieces do not scatter directly to
the exterior.
[0004] With the liquid crystal projector described in
Japanese Laid-Open Patent Publication 2001-216536,
an air flow conduit, an intake aperture, and an exhaust
aperture are formed in a lamp unit for cooling the lamp.
Furthermore, a plurality of vent portions consisting of me-
tallic plates with holes punched out therefrom are provid-
ed in this intake aperture and exhaust aperture of the
lamp unit. However, since these vent portions have the
structure described above, during use, dust adheres to
the holes and the venting characteristic becomes bad,
so that it becomes impossible to cool the lamp with good
efficiency.
[0005] Furthermore, with the projection type display
device described in Japanese Laid-Open Patent Publi-
cation 2003-344949, an exhaust fan is attached to an
exhaust aperture of the light source unit. Due to this,
when the lamp breaks, the majority of the broken pieces
collide with the inner walls of the duct; but sometimes
broken pieces of size greater than or equal to 0.8 MM

2,
which is defined by a safety standard, are scattered to
the exterior of the device at a speed which is almost equal
to the speed of the exhaust flow from the exhaust aper-
ture, which is undesirable.
[0006] US 2001/021006 A1 discloses a projector com-
prising a lamp unit, in an external wall of which an intake
aperture and an exhaust aperture are formed. In the in-
terior of the lamp unit, a lamp is installed. An intake vent
is provided which sucks in air from said intake aperture
and cools said lamp therewith. A duct having a mesh is
installed so as to face forward of the exhaust aperture.
[0007] The object of the present invention is to provide
a projector with which dust does not collect in an intake
aperture or an exhaust aperture for cooling the lamp unit,
and moreover with which, upon damage to the lamp, bro-
ken pieces of a size greater than that determined by the
safety standard are not scattered to the exterior.

SUMMARY OF THE INVENTION

[0008] This object is solved by the features of claim 1.
[0009] Further improvements are laid down in the sub-
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a perspective view showing the schematic
internal construction of a projector;
Fig. 2 is a cutaway plan view showing the schematic
structure of a lamp unit;
Fig. 3 is a perspective view showing the structure of
the lamp unit and its surroundings; and
Fig. 4 is a perspective view showing a structure for
the lamp unit and its surroundings, different from that
shown in Fig. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Fig. 1 is a perspective view showing the sche-
matic construction of the interior of a projector. This pro-
jector 1 comprises a lamp unit 10, a picture projection
unit 30, power su pply circuit boards 40 and 41, a control
circuit board 50, and main fans 60 and 70. All of these
are mounted upon a chassis 80. The lamp unit 10 emits
light for picture projection. The picture projection unit 30
comprises a picture display device such as a DMD or the
like and a color wheel (not shown in the drawings). Using
light from the lamp unit 10, this picture projection unit 30
projects a picture which is formed by the picture display
device from a projection lens 31. The power supply circuit
boards 40, 41 supply power to the lamp unit 10 and so
on. The control circuit board 50 controls the operation of
the color wheel and the picture display device and the
like, not shown in the figures, which are provided to the
picture projection unit 30.
[0012] The main fans 60, 70 are propeller fans, and
are fitted to intake apertures 81, 82 which are formed in
one side of the chassis 80. These main fans 60, 70 take
in external air from the intake apertures 81, 82 and ex-
haust it from exhaust apertures 83, 84 which hare formed
in the opposite side of the chassis 80. Due to this, the
interior of the main body of the projector 1 is air cooled.
It should be understood that, in Fig. 1, the direction of
the flow of air due to the main fans 60, 70 is shown by
the white arrows 61, 71. Furthermore, this projector 1
comprises an intake fan 91 for air cooling the.lamp unit
10. This intake fan 91 cools a lamp which is provided
within the lamp unit 10 by sucking in air which is being
blown through the interior of the main body by the main
fans 60, 70. The air which is discharged from the lamp
unit 10 is discharged to the exterior of the main body by
the main fans 60, 70.
[0013] Fig. 2 is a cutaway plan view showing the sche-
matic structure of the lamp unit 10, while Fig. 3 is a per-
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spective view showing the structure of the lamp unit 10
and its surroundings. As shown in Fig. 2, the lamp unit
10 comprises a lamp 11 which comprises a lamp bulb 12
and a reflector 13, a front cover 14, a rear cover 15, and
a cable (not shown in the figures) which supplies electri-
cal power to the lamp bulb 12 and the like and is housed
in a case 16. The front cover 14 comprises a projection
aperture 141 through which light from the light bulb 12 is
projected, and an intake aperture 142 for air cooling the
lamp 11. The front cover 14 is fitted to the front side of
the lamp 11.
[0014] The rear cover 15 is provided with an exhaust
aperture 151 for discharging the air which has cooled the
lamp bulb 12. Moreover, the exhaust aperture 151 is com-
municated with an exhaust aperture 18 which is formed
in the wall 17 of the case 16. This rear cover 15 is fitted
to the rear side of the lamp 11.
[0015] Furthermore, as shown in Figs. 2 and 3, to the
lamp unit 10, there are fitted the intake fan 91, a duct 92,
a direction control plate 93, and a partition plate 94. The
intake fan 91 is a sirocco type (multi-bladed) fan, and is
connected to the duct 92. The exhaust aperture 921 of
the duct 92 is joined to the intake aperture 142 of the
front cover 14 of the lamp unit 10. The direction control
plate 93 comprises an upper plate 931, a side plate 932,
and a lower plate 933. This direction control plate 93 is
fitted around three sides of the periphery of the exhaust
aperture 151 (18), in other words, so as to surround the
upper and lower sides of the exhaust aperture 151 (18)
and the downstream side of the exhaust 73 of the main
fan 70 around three sides thereof in the shape of a letter
"U". Furthermore, the side plate 932 is inclined at an angle
of θ in the central direction of the main body of the pro-
jector 1 with respect to the wall 17 of the case 16, so as
to block up the exhaust aperture 18 to a certain extent.
This direction control plate 93 is provided so as to control
the direction of the exhaust from
the lamp unit 10, and so as, if the lamp 11 should fail, to
prevent broken pieces from flying off.
[0016] The partition plate 94 comprises a side plate
941 and a lower plate 942. This partition plate 94 is fitted
at a fixed distance from the direction control plate 93, so
as to surround the front side and the bottom side of the
exhaust aperture 151 (18) and the direction control plate
93 in the shape of a letter "L". The partition plate 94 is
provided in order, if the lamp 11 should fail, to prevent
broken pieces from flying off.
[0017] Next, the interior of the main body of the pro-
jector 1 and the lamp unit 10 are cooled by the flow of
air, as shown by the white arrows 72 ~ 76 and the black
arrows 101 ~ 109 in Fig. 2. First, the intake fan 91 sucks
in, from the intake aperture 911, air which has been
brought into the interior of the main body by the main fan
70, and blows it via the duct 92 into the front cover 14.
This air which has been blown into the front cover 14
passes around the periphery of the reflector 13 of the
lamp 11, and is discharged from the exhaust aperture
151 of the rear cover 15. At this time, the discharge di-

rection of the air which is thus discharged from the ex-
haust aperture 151 is controlled by the direction control
plate 93, and it is discharged towards the center side of
the device main body. And this air which is discharged
from the exhaust aperture 151 strikes the partition plate
94, and is then discharged to the exterior of the device
main body, along with the air blown by the main fan 70.
[0018] Furthermore, with this projector 1, if for any rea-
son the lamp 11 should be broken, then, as explained
below, the broken fragments of the lamp 11 are dis-
charged from the exhaust aperture 151 along with the air
that has cooled the lamp unit 10, and, due to the direction
control plate 93 and the partition plate 94, are prevented
from being discharged to the exterior of the main body
of the projector 1.
[0019] Since, in this manner, the partition plate 94 is
installed so as to be a fixed distance away from the di-
rection control plate 93, accordingly the air flow due to
the main fan 70 passes between the direction control
plate 93 and the partition plate 94. The air flow 74 which
passes the direction control plate 93 collides with the side
plate 932, and flows in the direction of the air flow 109
which is discharged from the exhaust aperture 151. And
these collide with the side plate 941 of the partition plate
94, and flow in the direction of the air flow 75. Accordingly,
if for any reason the lamp 11 breaks, and some broken
shards of the lamp 11 are included in the exhaust from
the exhaust aperture 151 (18), then some of these broken
pieces will collide with the side plate 932 of the direction
control plate 93 and will fall down. Furthermore, the ma-
jority of these broken pieces will collide with the side plate
941 of the partition plate 94 and will also fall down. Thus,
even if some broken pieces of the lamp 11 are included
in the exhaust from the lamp unit 10, since these broken
pieces are eliminated due to the direction control plate
93 and the partition plate 94, accordingly they are not
discharged to the exterior of the device main body along
with the flow of air from the main fan 70.
[0020] Furthermore, as described above, the side
plate 932 of the direction control plate 93 is inclined at
the angle θ with respect to the wall 17 of the case 16.
Due to this, the side plate 932 controls the direction of
the air flow so that, if broken pieces of a lamp 11 are
included in the exhaust from the lamp unit 10, these bro-
ken pieces are scattered in the direction of the center of
the main body of the projector 1. Due to this, it is possible
to prevent the broken pieces from being scattered to the
outside of the lower plate 942 of the partition plate 94.
[0021] Fig. 4 is a perspective view showing an alter-
native structure for the lamp unit and its surrounding el-
ements, different from that shown in Fig. 3. The partition
plate 94 is not limited to being formed in the shape of a
letter "L"; it would also be acceptable for it to be of some
other shape. For example, with this partition plate 94, the
lower plate 943 may be formed in the shape of a box
without a lid. Since, with this structure, the partition plate
94 assumes a shape like a pocket, accordingly the broken
pieces do not fall from the lower plate 943 of the partition
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plate 94 to the outside thereof, but rather, such broken
pieces can be accumulated upon the lower plate 943 of
the partition plate 94.
[0022] Moreover, it would also be acceptable to ar-
range to stick some shock absorption material such as
sponge or the like to the partition plate 94. By doing this,
when the broken pieces of the lamp 11 collide with the
partition plate 94, it is possible to reduce the speed of
these broken pieces. Accordingly, along with the broken
pieces being thrown back after collision with the partition
plate 94 and then being exhausted for a second time, it
is possible to prevent them from being discharged to the
exterior of the main body of the projector 1.
[0023] Furthermore, it would also be possible for the
partition plate 94 to be made in a mesh form, for example
using a wire net or the like. At this time, it is preferable
to adjust the size of this mesh so that the broken pieces
of the lamp 11 which pass the partition plate in the form
of a mesh are not scattered towards the power supply
circuit boards 40, 41 or the control circuit board 50 or the
like.
[0024] Yet further, it would also be possible to fix ex-
changeable nets to the exhaust apertures 83, 84 which
are formed on the opposite side of the chassis 80. At this
time, with regard to the size of the holes in these nets, it
is desirable to employ a size such that broken pieces of
the lamp 11 of a size greater than that prescribed by the
safety standard are not scattered to the exterior of the
main body of the projector 1. By doing this, even if it has
not been possible to cause all of the broken pieces to fall
down due to the action of the direction control plate 93
and the partition plate 94, it may still be ensured than
only broken pieces of size less than 0.8 mm2 are dis-
charged to the exterior of the main body of the projector
1, as prescribed by the safety standard.
[0025] As described above, even if for some reason
the lamp of the lamp unit 10 should be broken, and broken
pieces thereof should be discharged along with the ex-
haust, it is possible to ensure that these broken pieces
should collide with the direction control plate 93 and the
partition plate 94. Due to this, the broken pieces of the
lamp 11 are not discharged to the exterior of the main
body of the projector 1.
[0026] Finally, in the above described explanation of
an embodiment of the present invention, all of the fea-
tures are shown by way of example, and should not be
considered as being limitative of the present invention.
The scope of the present invention is not to be defined
by any of the features of the embodiment described
above, but only by the scope of the appended Claims.
Moreover, equivalents to elements in the Claims, and
variations within their legitimate and proper scope, are
also to be considered as being included within the range
of the present invention.

Claims

1. A projector (1), comprising:

a lamp unit (10), in an external wall (14,15) of
which an intake aperture (142) and an exhaust
aperture (151,18) are formed, and in the interior
of which a lamp (11) is installed, wherein intake
apertures (81,82) from the outside and exhaust
apertures (83,84) to the outside are installed on
walls of a chassis (80) facing each other,
the projector comprising:

main fans (60,70) provided within said chas-
sis (80) of said projector, which generate a
flow of air (61,71) from said intake apertures
(81,82) to said exhaust apertures (83,84),
wherein said lamp unit (10) is installed in
said chassis (80) in such a manner that said
intake aperture (142) is upstream in said
flow of air (61,71), said exhaust aperture
(151,18) is downstream in said flow of air
(61,71), and a direction of a flow of exhaust
air (108) around said exhaust aperture
(151,18) is perpendicular to a direction of
said flow of air (61,71),
the projector further comprising:

an intake fan (91) sucking in air from
said flow of air (61,67) into said intake
aperture (142) and cooling said lamp
(11) therewith;
a partition plate (94) installed so as to
face forward of the exhaust aperture
(151,18) at a downstream side in said
flow of air (61,71) around the exhaust
aperture (151,18) of said lamp unit (10),
the partition plate (94) having a side
plate (941) parallel to said flow of air
(61,71); and
a direction control plate (93) erected at
the periphery of said exhaust aperture
(18) of the lamp unit (10) so as to face
forward of said partition plate (94)
around said exhaust aperture (84) in
such a manner that a part of said flow
of air (61,71) collides with the direction
control plate (93), and a flow of air di-
rection changes into said partition plate
(94) side.

2. A projector (1) as described in claim 1, character-
ized in that said direction control plate (93) is in-
clined in a direction to overlap said exhaust aperture
(18).

3. A projector (1) as described in claim 1 or 2, charac-
terized in that said partition plate (94) comprises a

5 6 



EP 1 835 736 B1

5

5

10

15

20

25

30

35

40

45

50

55

bottom portion (943) of a box shape, below said ex-
haust aperture (18).

Patentansprüche

1. Projektor (1), aufweisend:

eine Lampeneinheit (10), in deren einer äußeren
Wand (14, 15) eine Einlassöffnung (142) und
eine Auslassöffnung (151, 18) gebildet sind, und
in deren inneren Wand eine Lampe (11) instal-
liert ist, wobei Einlassöffnungen (81, 82) von der
Außenseite und Auslassöffnungen (83, 84)
nach der Außenseite an Wänden eines Chassis
(80) installiert sind, die einander zugewandt
sind,
wobei der Projektor aufweist:

Hauptlüfter (60, 70), vorgesehen innerhalb
des Chassis (80) des Projektors, die einen
Luftstrom (61, 71) von den Einlassöffnun-
gen (81, 82) zu den Auslassöffnungen (83,
84) erzeugen,
wobei die Lampeneinheit (10) in dem Chas-
sis (80) in solch einer Weise installiert ist,
dass die Einlassöffnung (142) in dem Luft-
strom (61, 71) stromauf ist, die Auslassöff-
nung (151, 18) stromab in dem Luftstrom
(61, 71) ist, und eine Richtung eines Aus-
lassluftstromes (108) um die Auslassöff-
nung (151, 18) rechtwinklig zu einer Rich-
tung des Luftstromes (61, 71) ist, wobei der
Projektor außerdem aufweist:

einen Einlasslüfter (91), der Luft von
dem Luftstrom (61, 71) in die Einlass-
öffnung (142) einsaugt und damit die
Lampe (11) kühlt;
eine Trennplatte (94), installiert, um
nach vorn der Auslassöffnung (151, 18)
auf einer stromabwärtigen Seite in dem
Luftstrom (61, 71) um die Auslassöff-
nung (151, 18) der Lampeneinheit (10)
zu weisen, wobei die Trennplatte (94)
eine Seitenplatte (941) parallel zu dem
Luftstrom (61, 71) hat; und
eine Richtungssteuerungsplatte (93),
erhaben am Umfang der Auslassöff-
nung (18) der Lampeneinheit (10), um
nach vorn der Trennplatte (94) um die
Auslassöffnung (84) in solch einer Wei-
se zu weisen, dass ein Teil des Luft-
stroms (61, 71) mit der Richtungssteue-
rungsplatte (93) kollidiert und sich eine
Luftstromrichtung zu der Seite der
Trennplatte (94) verändert.

2. Projektor nach Anspruch 1, dadurch gekennzeich-
net, dass die Richtungssteuerungsplatte (93) in ei-
ner Richtung geneigt ist, um die Auslassöffnung (18)
zu überlappen.

3. Projektor nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Trennplatte (94) einen Bo-
denabschnitt (943) in einer Kastenform unter der
Auslassöffnung (18) aufweist.

Revendications

1. Projecteur (1) comprenant:

une unité de lampe (10) dans une paroi exté-
rieure (14, 15) de laquelle sont formées une
ouverture d’entrée (142) et une ouverture de
sortie (151, 18) et à l’intérieur de laquelle est
installée une lampe (11), étant précisé que des
ouvertures d’entrée (81, 82) à partir de l’exté-
rieur et des ouvertures de sortie (83, 84) vers
l’extérieur sont installées les unes en face des
autres sur les parois d’un châssis (80),
le projecteur comprenant :

des ventilateurs principaux (60, 70) qui sont
prévus à l’intérieur du châssis (80) du pro-
jecteur et qui génèrent un écoulement d’air
(61, 71) des ouvertures d’entrée (81, 82)
jusqu’aux ouvertures de sortie (83, 84),
étant précisé que l’unité de lampe (10) est
installée dans le châssis (80) de telle sorte
que l’ouverture d’entrée (142) se trouve en
amont, dans l’écoulement d’air (61, 71), que
l’ouverture de sortie (151, 18) se trouve en
aval, dans l’écoulement d’air (61, 71), et
qu’une direction d’un écoulement d’air de
sortie (108) autour de l’ouverture de sortie
(151, 18) soit perpendiculaire à une direc-
tion de l’écoulement d’air (61, 71),
le projecteur comprenant par ailleurs :

un ventilateur aspirant (91) qui aspire
l’air provenant de l’écoulement d’air
(61, 67) pour l’introduire dans l’ouver-
ture d’entrée (142), et qui refroidit la
lampe (11) avec cet air ;
une cloison (94) qui est installée de ma-
nière à être dirigée vers l’avant de
l’ouverture de sortie (151, 18) sur un
côté aval de l’écoulement d’air (61, 71)
autour de l’ouverture de sortie (151, 18)
de l’unité de lampe (10), la cloison (94)
ayant une plaque latérale (941) paral-
lèle à l’écoulement d’air (61, 71) ; et
une plaque de commande de direction
(93) qui est dressée à la périphérie de
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l’ouverture de sortie (18) de l’unité de
lampe (10) de manière à être dirigée
vers l’avant de la cloison (94) autour de
l’ouverture de sortie (84), pour qu’une
partie de l’écoulement d’air (61, 71)
heurte la plaque de commande de di-
rection (93) et qu’une direction de
l’écoulement d’air change et soit dirigée
vers le côté cloison (94).

2. Projecteur (1) tel qu’il est décrit dans la revendication
1, caractérisé en ce que la plaque de commande
de direction (93) est inclinée dans une direction de
manière à couvrir partiellement l’ouverture de sortie
(18).

3. Projecteur (1) tel qu’il est décrit dans la revendication
1 ou 2, caractérisé en ce que la cloison (94) com-
prend une partie inférieure (943) en forme de cais-
son, sous l’ouverture de sortie (18).

9 10 
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