SPECI FI CATI1 O NTITLE OF THE | NVENTI ON Proj ection Type E%@&J Yones
System TECHNI CAL FI ELD The present:invention relates to a projection type
di spl ay system and, nore particularly, to a pro- jection type display
system for an enl arged projection on a screen through a projection |ens by
nodul ating a light by a liquid crystal panel in accordance with video data.
Especially, the present inventigon relagges to a snmall-sized highly portable
projection type dis- play systemusing®a |iquidi.crystal panel. BACKGROUND
ART In the small-sized highly portabl e-projecti:on type display system

(e.g., the projection type disp yst [ i quid crystal panel as
opti cal nodula- tion neans), tﬁ%a%ﬂgj Jf&%ﬁfﬁgagqhgéaihg focal length

TITLE OF THE INVENTION

Projection Type Display System

TECHNICAL FIELD

The present invention relates to a projection
type display system and, more particularly, to a pro-
jection type display system for an enlarged projection
on a screen through a projection lens by modulating a
"light by a liquid crystal panel in accordance with
video data. Especially, the present invention relates
to a small~sized highly portable projection type dis-

play system using a liquid crystal panel.

BACKGROUND ART

In the small-sized highly portable projection
type display system (e.g., the projection type display
system using a liquid crystal panel as optical modula-
tion means), the projection lens has its focal length
adjusted either manually by mechanical means or auto-
matically by an electric motor operated by a switch.
because the distance between the projection type dis-

play system and a screen changes each time the place
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adj usted either. manually by nechanical nmeans or auto- matically by an

el ectric notor operated by a switch, because the di stance between the
projection type dis- play systemand a screen changes each tinme the place
REPLACED SHEETS SG of the display systemchanges. Here will be
specifically described the back- ground art with reference to Fig. 8. Fig.
8 is a di agram showi ng the structure. of. 2 focu§| ng nmechani sm for adjusting
the focal point of a projection |ens by an electric notor operated by a '
switch. If an operation switch 504 is depressed, pulses having a width
proportional to the tine period for the

of the display system changes.

Hefe will be specifically described the back-
ground art with reference to Fig. 8.

Fig. 8 is a diagram showing the structure of a
focusing mechanism for adjusting the focal point of a
projection lens by an electric motor operated by a
switch.

If an operation switch 504 is depressed, pulses
having a'width proportional to the time period for the
time depression are generated from a motor drive sig-
nal generator 502. As a result, a projection lens
drive motor 501 drives a projection lens 505 for the
time period of thehpﬁise width so that the projection
"lens 505 is driven toward a screen 507 to change the
focal length.

If an operation switch 503 is depressed, the pro-
jection lens 505 is driven by the operations like the
aforementioned ones apart from the screen 507 to
change the focal length.

By the operations thus far described, the opera-
tion switches 503 and 504 are operated to move the
projection lens 505 to adjust the distance between the
projection lens 505 and the screen 507 to a value e-
qual to the focal length of the projection lens 505.

As a result, the light having been modulated by an op-



time depression are generated froma notor drive sig- nal generator 502. As
aresult, a projection lens drive notor 501 drives a projection | ens 505
for the tine period of the pulse width so that the projection Iens 505 is
driven toward a screen 507 to change the focal length. If an operation
switch 503 is depressed, the pro- jection lens 505 is driven by the
operations |ike the aforenentioned.anes %gart fromthe screen 507 to change
the focal |ength. By the operations-thus ®ar described, the opera- tion
switches 503 and 504 are operated to nove the projection |lens 505 to adj ust
t he di stance between the projection | ens 505 and the screen 507.to a val ue

e- qual to the tbcal modyilatdpn: hdogkoPRB: LBnaceprdapee with YideP: (he
| i ght having been nodul ated by an op-
signals is clearly projected on the screen 507 in an

enlarged Scale by the projection lens 505. Reference
numeral 508 designates a power supply for the motor
drive signal generator 502.

Since the focal adjustment is accqmplished by
depressing the operation switches 503 and 504, accord-
ing to this background art, the depfgssions are con-
tinued to the vicinity of the optimum focal adjustment
while observing the image focused on the screen 507.
After this, the prdjection lens forward operation

"switch 504 and the backward operation switch 503 are
also depressed séveral times up to the optimum focal
.point while the image focused on the screen 507 being
observed. This troubles the operations because the
depressions of the operations switches 503 and 504 are
required several times till the end of setting the opf
tical focal point.

In case a user of poor visibility adjuststhe fo-
cal point, the background art finds it difficult to
achieve the optical focal point because he has to ac-
complish the #djustment because he has to observe the

image focused on phe screen 507.

DISCLOSURE OF THE INVENTION



tical rnodul ation bl ock 506 in accordance with video signals is clearly
projected on the screen 507 in an enlarged scale by the projection | ens
505. Reference nuneral 508 designates a power supply for the notor drive
signal generator 502. Since the focal adjustment is acconplished by
depressing the operation switches 503 and 504, accord- ing to this
background art, the depressions are con- tinued to the vicinity of the:
opti mum focal adjustnent while observing,the i nage focused on the screen
507. After this, the projectionfrens*fcwdmrd operation switch 504 and the
backward operation switch 503 are al so depressed several tigei ug to the
opti mum focal poi nt ®hel presentndg¥ensdgscbasnbean ceneehved7in vrigw
observed. This troubl es the operations because tge
of the problems thus far described and has an object
to facilitate the focal adjustment of a projection
type display system thereby to improve the precision
of setting the optimum focal point.
In order to achieve the above-specified object,
according to the present invention, there is provided
a projection type display system which comprises: op-
tical modulation means for modulating a light in ac-
cordance with video data; a projection lens system for
projecting the modulated light on a screen; and focal
adjustment means for the projection lens system for
adjusting the focal state of the image focused on the
screen, wherein the improvement resides in that said
focal adjustment means includes a range finding unit
for finding the distance between the projection lens
and the screen with an invisible light, and automatic
adjustment means for adjusting the focal point of the
projection lens system at an optimum focal point.
Thanks to the provision of the automatic focal adjust-
ment means, the optimum focal point can be set by ad-
justing the focal point automatically without any
trouble of the user each time the projection type dis-

play system is moved. As a result, the focal adjust-

ing operations can be drastically facilitated to im-



depressions of the operations switches 503 and 504 are required several
times'till the end of setting the op- tical focal point. In case a user of
poor visibility adjuststhe fo- cal point, the background art, finds it
difficult to achieve the optical focal point because he has to ac- conplish
t he adj ust nent because he has to observe the imge focused on the screen
507. DI SCLOSURE OF THE | NVENTI ON The present invention has been

conceived in view of the problens thus f&r described and has an object to

facilitate the focal adjustnent of a proJection type display systemthereby
to inprove the precision of setting the optinmmfocal  point,
prove the precision of setting the optimum focal

point.

If the projection type display system further
comprises a pattern display unit for displaying a
fixed pattern at the end of the focal adjustment when
the automatic focusing means stops, thg'user can easi-
1y confirm the instant of ending the operation of the
automatic focusing means to improve the operability of
the focal adjustment.

If, moreover, the aforementioned pattern display
unif is replaced by one for displaying a first fixed

"pattern during the focal adjustment while the automat-
ic focal adjustment means is in operation and a second
fixed pattern at.the end of the focal adjustment while
the automatic focal adjustment means is not in opera-
tion, the operability of the focal adjustment is fur-
ther improved because the user 1s enabled to confirm
the opération of the automatic focal adJusfment means
easily by making different the fixed patterns dis-
placed during and at the end of the operation of the

automatic focal adjustment means.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a block diagram showing the structure

of a projection type display system according to a



In.order to achieve the above-specified object, according to the-present

i nvention, there is provided a projection type display system which
conprises: op- tical nodul ati on neans for nmodulating a light in ac-
cordance with video data; a projection |ens systemfor projecting the
nmodul ated Iight on a screen; and focal adjustnment neans for the projection

| ens systemfor adjusting the focal state of the inmage focused on the
screen, wherein the inprovenent resides jin that said focal adjustment neans
i ncludes a range finding unit for findi t he di stance between the

projection lens and the screen with an invisible |ight,

and automatic

adj ust ment nmeang ffrait aiibodiment htor coedmpldifivingf thiee ppodestdoon types
system at an optinmum focal point. Thanks to the provision of the automatic
focal adjust- nrifsplEansysten atéondineda the presgatbdnyentdenid- justing

the focal point automatically w thout any

Fig. 2 is . a diagram schematically showing the

automatic focal adjustment to be applied to the pro-

jection type display system according to the first

embodiment;

Fig. 3 is a diagram showing an infrared ray

reception unit to be applied to the projection type

display éystem according to the first embodiment;

Fig. 4 is a block diagram showing the structure

of a projection type display system according to a

second embodiment for exemplifying the projection type

displa& system according to the present invention;

Fig. 5 is a diagram showing a focal adjustment

fixed pattern to be applied to the projection type

display system according to the second embodiment;

Fig. 6 is a block diagram showing the structure

of a projection type display system according to a

third embodiment .for exemplifying the projection type

display system according to the present invention;

Figs. 7A and 7B are diagrams showing two kinds of

focal adjustment fixed patterns to be applied to the

projection type display system according to the third

embodiment; and

Fig. 8 is a block dlagram showing the -projection



trouble of the user each tine the projection type dis- play systemis
noved. As a result, the focal adjust- ing operations can be drastically
facilitated to im prove the precision of setting the optinum focal
point. If the projection type display systemfurther conprises a pattern
display unit for displaying afixed pattern at the end of the focal

adj ust ment when the automatic focusing nmeans stops, the user can easi- |y
confirmthe instant of ending the operation of the automatic focusing neans
to inprove the operability of the.fogal dgjustment. If, noreover, the

af orenentioned pattern display unit is replaced b{ one for displa in% a
first fixed type display system according to the background art o

the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be described in the
following in connection with the embodiments thgreof
with reference to Figs. 1 to 7. Incidentally, the
same components in the description are designated at
the identical reference characters, and the overlapped
description will be omitted.

First of all.-the projection type display system
“according to the first embodiment of the present in-
vention will be described with reference to Figs. 1 to
3. 1In the present embodiment, the automatic focal ad-
justment mechanism is constructed to adjust the focal
length of a projection lens by finding the distance
between the projection lens and the screen with an in-
frared.ray. Specifically, the distance between a pro-
jection lens 163 and a screen 108 is found by emitting
the infrared ray from an infrared ray emission unit
107 and by receiving the emitted infrared ray by an
infrared ray reception unit 106. In accordance with
the found distance, moreover, a drive signal 1s issued
from an AF.CONT.IC (i.e., auto-focus control IC) 102

to drive the focal adjustment motor 101. In response
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pattern during the focal adjustnent while the automat- ic focal adjustnent
means‘is in operation and a second fixed pattern at the end of the focal
adj ustnent while the automatic focal adjustnment neans is not in opera-
tion, the operability of the focal adjustnent is fur- ther inproved because
the user is enabled to confirmthe operation of the automatic focal
adj ust ment nmeans easily by nmaking different the fixed patterns dis- placed
during and at the end of the operation of the automatic focal adjustnent
means. BRI EF DESCRI PTI ON OF DRAW NGS Fi 98 1 is a block diagram show ng the

structure of a projection type display systemaccording to a first

enbodi nent for epcemiid ydrive helgnal ectheopngjeetion lens 103 1§ moved
forward or backward to effect such an automatic ad-
justment that the distance between the projection lens
and the screen may be equalized to the focal length of
the projection lens. As a result, the 1light is modu-
jated in an optical modulation block 104 in accordance
with the video data and is projected in an enlarged
scale by the projection lens 103 so that it is clearly
focuse& 6n the screen 108. Incidentally, the AF.CONT.
IC 102 is connected with a power supply 105 so that it
is supplied with a drive voltage.

Next, the operation principles of the automatic
adjustment mechanism.to be applied to the present em-
'bodiﬁent will be described with reference to Figs. 2
and 3. An infrared ray emitted from an infrared emis-
sion unit 203 is reflected by a screen 201 or a screen
202. Here, the screen 201 is located where the focal
point is adjusted to the optimum, whereas the-screen
202 is located in a position out of focus. The in-
frared rays thus reflected by those screens 201 and
202 are so deflected by a parallel prism 205 that they
are received by an infrared ray reception unit 206. A
drive signal for a focal adjustment motor 207 1is gen-
erated in accordance with the spot positions of the

infrared rays received on the infrared ray reception



di spl ay system according to the present invention; Fig. 2 is a diagram
schematically showi ng the automatic focal adjustnent to be applied to the
pro- jection type display systemaccording to the first enbodinent; Fig. 3
is a diagram showing an infrared ray reception unit to be applied to the
projection type display systemaccording to the first enbodinent; Fig. 4 is
a bl ock di agram show ng the structure of a projection type display system
according to a second enbodi nent. for exerlifying the projection type

di spl ay system according to the present invention; Fig. 5 is a diagram
showi ng a focal adjustnent fixed pattern to be applied to the projection
type display sy q@zaagqrding to the second enbodinent; Fig. 6 is a block
di agram show ng e structure of a projection type display system according
to a This infrared ray reception unit is divided, as

shown in Fig. 3, into two areas, i.e., an area A 301
and an area B 302. If the focal length is automati-
cally adjusted to the optimum position, the infrared
ray spots extend evenly over the area A 301 and the
area B 302 and are located at a spot position 303. If
out of focus, on the contrary, the infrared ray spot
position'is offset to the area A 301 or the area B
302, as indicated at a spot position 304. As a matter
of fact, the recepfion unit itself is composed of a
‘photo-electric conversion element or the like so that
it generates an electric signal in proportion to the
level of the infrared ray received. As a result, the
AF.CONT.IC 102 can generate a drive signal for the
focus adjustment motor 207 on the basis of the infra-
red ray received by the infrared ray reception unit.
For e#ample. the focus adjustment motor drive signal
is generated to move the projection lens 304 forward,
if the ray is received at the area A 301, and to move
the projection lens 304 backward if the ray is receiv-
ed at the area B 302. Thus, the infrared ray spot ex-
tends evenly, as indicated at the spot position 303,
over the area A 301 and the area B 302 so that the

focus is automaticaliy adjusted by moving the projec-



third enmbodi ment.for exenplifying the projection type display system

according to the present invention; Figs. 7A and 7B are diagrans show ng
two kinds of focal adjustment fixed patterns to be applied to the
projection type display systemaccording to the third enbodi nent; and Fig.
8 is a block diagram show ng the projection type display system
according to the background art of the present invention. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON The present 4ifjvention will be described in the
follow ng in connection with the enbodinents thereof with reference to
Figs. 1 to 7. Incidentally, the sane conponents in the description are
designated at tjon lens 304 forward or backward till the optimum fo-

cal point is achieved by balancing the focal adjust-
ment motor drive signal for moving ;he projgction lens
304 forward and the focal adjustmenf motor dfive sig-
nal for moving the projection lens 304 backward.

Thus, a projection lens 204 is ‘moved back and
forth by the focus adjustment motor'207 so that its
focal length is automatically adJustgd to optimize the
relation between the screen and the projection lens
1ike the case of the screen 201 having the optimum fo-
cal point.

Next, a projection type display system according
to the second embodiment of the present invention will

" be described with reference to Figs. 4 and 5. This
embodiment is equipped, in addition to the structure
of the first embodiment, with a character generator
(e.g., a pattern display unit) capable of displaying
one kind of fixed pattern so that the user can visual-
1y confirm the end of the operation of the auto-focus
adjustment mechanism. The infrared ray is emitted
from the infrared ray emission unit 107 and is receiv-
ed by thé infrared fay reception unit 106. Thus, the
distance between the projection lens 103 and the
screen 108 is measured, and the drive signal for the

focus adjustment motor 101 is generated from the AF.



the identical reference characters, and the overl apped description will be
~omtted. First of all, the projection type display systemaccording to the

first enmbodi nent of the present in- vention will be described with
reference to Figs. 1 to 3. In the present enbodi nent, the automatic focal
ad- justnent nmechanismis constructed to adjust the focal length of a
projection lens by finding the distance between the projection |ens and the
screen with an in- frared ray. SpeCFfFqul_,_the di stance between a pro-
jection lens 103 and a screen 108 is found by emtting the infrared ray
froman infrared ray em ssion unit 107 and by receiving the emtted

infrared ray by ggNT e are? inyaccomjdnam witih thes measuresdoddstencsi-th t he
found di stance, noreever, a drive signal is issued froman AF. CONT.IC
(i.e., auto-focumhe AF IOONTCIC1D@2t bs czonnected middl the pomernsupPldr 101.

I n response
105 so that it is supplied with the drive voltage. By
the drive signal generated from the AF.CONT.IC 102,
the focus adjustment motor 101 is driven to move the
projection lens 103 forward or backward. As a result
of this forward or backward ﬁovemeﬁt of the projection
lens 103, the auto-focusing is so effected that the
- distance between the projection lens 103 and the

screen 108 may be equalized to the focal length of the
projection lens 103. The principle of this automatic
adjustment has been described hereinbefore. There-
fore, the light having been modulated in the optical

" ‘modulation block 104 in accordance with the video data
is projected in an enlarged scale by the projection
lens 103 and is focused on the screen 108. Moreover,
a character generator (i.e., CG) 109 generates one
kind of fixed pattern (as shown in Fig. 5), which is
sﬁgaﬁxgﬁsed on the video data. and displaced on the
screen 108.

Next, a projection type display system according
to the third embodiment of the present invention will
be described with reference to Figs. 6 and 7. The
present embodiment is'equipped. in addition to the

structure of the first embodiment, with a character



to this drive signal, the projection lens 103%i's noved forward or backward
to effect such an automatic ad- justnent that the di stance between the
pr.ojection |l ens and the screen nay be equalized to the focal length of the
projection lens. As aresult, the light is nodu- lated in an optical

nmodul ati on bl ock 104 in accordance with the video data and is projected in
an enl arged scal e by the projection._lens qa so that it.is clearly focused
on the screen 108. Incidentally, the AF. NT. 1 C 102 is connected with a
power supply 105 so that it is supplied with a drive voltage. Next, the
operation principles of the automati c adjustnment nmechanismto be applied to
the present em gbadirAedr We.lg.headpattebnddhsphay cvrtthceapabls Rf 2

displaying two kinds of fixed patterns so that the
user can visually confirm the in-operation state and
the end state of the auto-focusing mechanism.

The distance between the projection lens 103 and
the screen 108 is measured by emitting an infrared ray
from the infrared ray emission unit 107 and by receiv-
ing it at the infrared ray receiving unit 108. In ac-
cordance with the measured distance, the AF .CONT.IC
102 generates the drive signal to drive the focal ad-
. justment motor 101. This AF.CONT.IC 102 is connected
with the power supply 105 so that it is supplied with
the drive voltage. Since the projection lens 103 is

" moved forward or backward by the focal adjustment
motor 101, the distance between the projection lens
103 and the screen 108 is so automatically adjusted
that it is equalized to the focal length of the pro-
jection lens 103. As a result, the light having been
moduiated in the optical modulation block 104 in ac-
cordance with the video data is projected in an en-
larged scale b& the projection lens 103 and is pro-
jected on the screen 108. Reference characters CG-a
110 and CG-b 111 designate character generatoré, of
which the former CG-a 110 generates a fixed pattern

indicating that the auto-focusing mechanism is in



and 3. An infrared ray emitted froman infrared ems- sion unit 203 is

refl ected by a screen 201 or a screen 202. Here, the screen 201 is |ocated
where the focal point is adjusted to the opti num whereas the screen 202 is
l-ocated in a position out of focus. The in- frared rays thus reflected by

t hose screens 201 and 202 are so deflected by a parallel prism 205 that

they are received by an infrared ray recaggion unit 206. A drive signal for
a focal adjustnent notor 207 is gen- era#e® in daccordance with the spot

positions of the infrared rays received on the infrared ray reception

:ng »[23,2 arngz, 'ng;-%{ e;lgﬁ{ 3%/ recegt Lon Ulider Tdh/1999getaraliayna n Fio. 3,
fixed pattern indicating that the auto-focusing mech-
anism has ended its operation. The fixed pattern data
generated from the individual character generators are
superimposed on the video data in the optical modula-
tion block 103 and are displayed on thg screen 108.
The switching of those character generators CG-a 110
and CG-b 111 is accomplished in response to the sig-
nals which are generated from the AF.CONT.IC 102 for
the different operations of the automatic adjustment
mechanism.

Fig. 7A is a fixed pattern which is issued from
the CG-a 110 to indicate that the auto-focusing mech-
aﬁism is in'operation, and Fig. 7B is a fixed pattern
which is issued from the CG-b 111 to Indicate that the
auto-focusing mechanism has ended its operation. In
case of the present embodiment, a pattern composed of
offset upper and lower components is displayed on the
screen 108, as shown in Fig. 7A, while the auto-
focusing mechanism is in operation (because of being
out of focus). At the end of the operation of the
auto-focusing mechanism, on the other hand, a pattern
ha%ing a complete shape 1s displaced on the screen

108, as shown in Fig. 7B.

'
g
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and an area B 302. If the focal length is automati- cally adjusted to the
opti mum position, the infrared ray spots extend evenly over the area A 301
and the area B 302 and are |ocated at a spot position 303. If out of focus,
on the contrary, the infrared ray spot position is offset to the area A 301
or the area B 302, as indicated at a spot position 304. As a matter of

fact, the reception unit itself is. conposed of a photo-electric conversion,
element or the like so that it generat eg_4n electric signal in proportion
to the level of the infrared ray received. As a result, the AF. CONT.IC 102
can generate a driv L a#gé fa¢USs adj ust ment notor 207 on the basis
of the infra- r%%PVéEﬁigﬂe gf%§§f%%9fnfrared ray reception unit. For

exanpl e, the focus a&%ﬁégggg?ﬁoéﬁécﬂﬁg@ 156 S8Eb d fordS it ing gwe the

projection | ens 304 e ray 1s received at the area A 301, and
to move the present invention, the focal adjustment can be

drastically simplified to set the optimum focal ppint
automatically by providing the projection type display
system with the auto-focusing mechanism, so that the
precision of focal adjustment is drastically improved.
Especially in case of the small-sized highly portable
projection type display system using the liquid crys-
tal panel as the optical modulation means, the focal
adjustment occupies a large weight in the operation
because the display system is portable. By adopting
the structure of the present invention, therefore,
there can be strongly appealed the merits that the
operability and precision of the focal adjustment are
remarkably improved and that the liquid crystal pro-
jection type display system is featured by the small
size and the high portability.

- In case of the fixed pattern, moreover, the user
is enabled to easily know the focal state of the image
oﬁ the screen by displaying the pattern indicating the
end of the operation of the auto-focusing mechanism.

In this case, by displaying fwo kinds of dif-
ferent fixed patterns for indicating that the auto-

focusing mechanism is in operation'and has ended its



the projection | ens 304 backward if the ray is receiv- ed at the area B
302. Thus, the infrared ray spot ex- tends evenly, as indicated at the spot
position 303, over the area A 301 and the area B 302 so that the focus is

automati cal ly adjusted by noving the projec- 10 tion lens 304 forward or
backward till the optinmumfo- cal point is ﬂﬁhieved by bal anci ng the focal
adj ust- nent notor drive signal for aning]{ e projection lens 304 forward

and the focal adjustment notor drive sig- nal for noving the projection
| ens 304 backward. Thus, a projection |lens 204 is noved back and forth by

Lhe Locus ad] ust ila{Dle! A0 B8 "R ddabid do LA fenies operationed |y
state of the auto-focusing mechanism easily from not
only the focused stﬁte of the image on the screen but
also the kind of the fixed pattern displayed. _

| By adopting the structure of the present inven-
tion, therefore, the operability of the focal adjust-

ment can be drastically improved to enhance the addi-

tional value of the auto-focusing mechanism better.



rel ati on between the screen and the projection | ens |

ke the case of the

screen 201 having the optinmum fo- cal point. Next, a projection type
di splay system according to the second enbodi nent of the present invention

will be described with reference to Figs. 4 and 5. Thi

s enbodi nent is

equi pped, in addition to the structure of the first enbodi

nbodi nent . —w-th—a
character generator (e.g., a pattern displgy,unit) capable of dlf\@ﬂ%‘E o

one kind of fixed pattern so that the user n visual -
of the operation of the auto-focus adjustnent mechani s
is emtted frongijagmsnfrared ray enission unit 107 and

-

*s Feceiv- ed by the

infrared ray reception unit 106. Thus, the distance between the projection

| ens 103 and the screen 108 is neasured and the drive
adj ustment notor 101 is generated frontthe AF.

signal for the focus

1. A projection type display system comprising:

optical modulation means for modulating a light

in accordance with video data;

a projection lens system having a projection lens

for projecting the modulated light on a screen; and

focal adjustment means for said projection lens

system for adjusting the focal state of the image fo-

cused on said screen,

wherein the improvement resides in that said fo-

6al adjustment means includes a range finding unit for
finding the distance between said projection lens and

séid screen with an invisible light, and automatic ad-

justment means for adjusting the focal

point of said

projection lens system at a desired position.

2. A projection type display system according to

Claim 1,

wherein said optical modulation means includes a

liquid crystal panel.

3. A projection type display system according to.

Claim 1,

wherein said optical modulation means includes a

il

Il

Ml
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CONT. 1 C 102 in accordance with the measured distance. The AF. CONT.I1C 102 is
connected with the power supply 105 so that it is supplied with the drive
vol tage. By the drive signal generated fromthe AF. CONT.1C 102, the focus

adj ustnent notor 101 is driven to nove the projection‘feﬁs~1ﬂ3~igiy@gftfg
backward. As a result of this forward or backward nove f the
projection lens 103, the auto-focusing is ef fected qg”i "ﬂm

bet ween the projection lens 103 and the sdfg%n 108 may the
focal length of the projection | ens 103. The principle of this dutématic

adj ust nent has $n descri bed hereinbefore. There- fore, the |ight having

been nodul at ed fhe optical nodul ation block 104 in accordance with the
vi deo data

4. A projection type display system according to
Claim 1, wherein said invisible light is an infrared

ray.

5. A projection type display system according to
Claim 1,

wherein said range finding unit includes a light
emitting element for irradiating said screen with said
invisible light, and a light reception element having
at least two divided 1light receivihg areas for recelv-
ing the reflected light from said screen to output an
electric signal corresponding to the light receiving
position of said reflected light, and

wherein said automatic adjustment means includes
distance changing means for changing the distance from
sald screen to said projection lens, and control means
for sending snch'a control signal to said distance
changing means that said reflected light may irradiate
a desired position in said light regéiving areas on
the basis of the electric signal coming from said

light reception element.

6. A projection type display system according to

Sheet Has Been Replaced

HII\||\ I



Is projected in an enlarged scale by the projection lens 103 and is focused
on the screen 108. Moreover, a character generator (i.e., CG 109 generates
one kind of fixed pattern (as shown in Fig. 5), whiteh—+s—superimposed on
the video data and di spl aced on the screen 108. Next, ' ' pe

di splay system according to the third enbodi nent of JMQ!&M!%HI‘M@ tion
wi Il be described wth reference to Figs é and 7. resens e I ment
is equipped, in addition to the structurl. f the first enmbodiment, with a
character generator (e.g., a pattern display unit) capable of displaying
two kinds of fi%t81BaPserns so that the user can visually confirmthe

I n-operation state and
: wherein said distance changing means is a focal

adjustment motor for moving said projection lens.

7. A projection type display system according to
Claim 1,

wherein said automatic adjustment means further
includes a pattern display unit for displaying a fixed
pattern indicating that said automatic adjustment
means has ended its focal adjustment on said screen

such that it is superimposed over said video data.

8. A projection type display system according to
Claim 7,

wherein éaid range.findihg unit includes a light
emitting element for irradiating said screen with said
invisible light, and a light reception element having
at least two divided light receiving areas for receiv-
ing the reflected light from said screen to output an
electric signal corresponding to the light receiving
position of said reflected light, and

wherein said automatic adjustment means includes
distance chang;ng means for changing the distance from
sald screen to said projection lens, and control means

for sending such a. control signal to said distance



the end state of the auto- focu5|ng nmechani sm The di stance between the
projection lens 103 and the screen 108 is neasured

rdy fromthe infrared ray em ssion unit 107 and by re
infrared ray receiving unit. 106. In ac- cordance with i'm mﬂmula ”
di stance, the AF. CONT.IC 102 generates the drive signa oca

ad- -justnent notor 101. This AF. CONF..lC :1s connected with the pomer
supply 105°'so that it is supplied with t drive voltage. Since the
projection lens 103 is noved forward or backward by the focal adjustnent
motor 101, the €hepgine Beenseithakespidj reflentedntigol mayl treadtaten 108
is so automatically adjusted that it is equalized to the focal |ength of

t he pro- Jectloﬁ ﬂ@ﬁérfé3p°§§té°ﬂeéﬂlFaiﬁhéigh§h¥e¢§ANiEStﬁ%ﬂﬂ$m@ﬂlated in
the opti cal % atbon bl ock %04 ILn ac- cordance with the video data is
projected in an asis of the electric signal coming from said

light reception element.

9. A projection type display system according to
Claim 1,

wherein said automatic adjustment means further
includes a pattern display unit for indicating a first
fixed pattern for a focal adjustment period while it
is in operation and a second fixed pattern on said
screen in a manner to be superirposed on said video data

when it has ended its focal adjustment.

1¢6. A projectién tyﬁe display system according to
Claim 9, |

wherein said range finding unit includes a light
emitting element for irradiating sald screen with said
invisible light, and a light reception element having
at least two divided light receiving areas for receiv-
ing the reflected 11ght from said screen to output an
electric signal corresponding to the light receiving
position of said reflected light, and _

wherein said automatic adjustmernt means includes

distance changing means for changing the distance from



| ar ged scale by the projection lens 103 and is pro- jected on the screen
108. Reference characters CGa 110 and CG b 111 desi gnate character

generators, of which the forner CGa 110 generates a fixed patteri—

i ndi cating that the auto-focusing nmechanismis in [ ) as the
latter CG b 111 generates a fixed pattern indicati *ﬂlﬂﬁﬂ"ﬂ"’ﬂ"mm’?ocum ng
mech- ani sm has ended its operation. Thi%ELxed patt érncdat a gener ated from
t he individual character generators are eri nposed on the video data in
the optical nodula- tion block 103 and are displayed on the screen 108. The
swi tchi ng of tHixE cSRFeeR ef0 geaikd amiedidan Tehsanand@Goonttbli means

acconplished in response to the sig- nals which are generated fromthe
AF. CONT. | C 102 §QF sending such a control signal to said distance

changing means that said reflected light may irradiate
a desired position in said light receiving areas on
the basis of the electric signal coming from said

light reception element.



the di.fferent operations of the automatic adjustment nmechanism Fig. 7Ais
a fixed pattern which is issued fromthe CGa 110 to indicate that the

aut o-focusing mech- anismis in operation, and Fig. 7B is a fixed pattern
which is issued fromthe CGb 111 to indicate that the auto-focusing
nmechani sm has ended its operation. In case of the present enbodinent, a
pattern conposed of offset upper and | ower conmponents is displayed on the
screen 108, as shown in Fig. 7A, while the auto- focusing mechanismis in
operation (because of being out of focugdj At the end of the operation of
the auto-focusing mechanism on the other hand, a pattern having a conplete
shape is displaced on the screen 10QBQPRACY i n Fig. 7B.‘

PROJECTION TYPE DISPLAY DEVICE

Herein disclosed is a projection type display system which comprises:
optical modulation means (104) for modulating a light in accordance with
video data; a projection lens system (103) for projecting the modulated light
on the screen (108); and focal adjustment means (101,102,106,107) for the
projection lens system for adjusting focai state of the image focused on the
screen, wherein the improvement resides in that said focal adjustment means
includes a range finding unit (106,107) for finding the distance between the
projection lens and the screen with an invisible light, and automatic
adjustment means (101,102) for adjusting the focal point of the projection

lens system at an optimum focal point.

Fig. 1



14 | NDUSTRI AL APPLI CABI LI TY As has been descri bed hereinbefore, according
to the present invention, the focal adjustnment can be drastically
sinplified to set the optinmum focal point automatically by providing the
projection type display systemw th the auto-focusing nechanism so that
t he precision of focal adjustnent is drastically inproved. Especially in
case of the small-sized highly portable projection type display system
using the liquid crys- tal panel as the optical nodul ati on nmeans, the focal
adj ust mrent occupies a | arge wei ght iibthe oper ati on because the display
systemis portable. By adopting the structure of the present invention,
therefore, there can be strongly appealed the nerits that the operability
and precision of the focal adjustment are

r N KB
05
i
9
C 7 6
W T - . '
M AF.CONT.IC
07
\
102
—I104




remar kably inproved and that the liqui-d crystal pro- jection type display
systemis featured by the small size and the high portability. In case of
the fixed pattern, noreover, the user.-is enabled to easily know the focal
state of the inage on the screen by displaying the pattern indicating the
end of the operation of- the auto-focusing mechanism In this case, by

di splaying two kinds of dif- ferent fixed patterns for indicating that the
aut o- focusing nmechanismis in operation and has ended its 15 operation,
the user is enabled to know the oper &/fnal state of the auto-focusing
mechani smeasily fromnot only the focused state of the inage on the screen

but
S

207




al.so the kind of the fixed pattern displayed. By adopting the structure of
the present inven- tion, therefore, the operability of the focal adjust-
ment can be drastically inproved to enhance the addi- tional value of the .
aut o-f ocusi ng mechani sm better. CLAIMS: 1. A projection type display
system conprising: optical nodul ati on means for nodulating a light in
accordance with video data; a projection |ens systemhaving .a projection

| ens for projecting the nodul ation [i on a screen; and focal adjustnent-
means for said projection | ens systemTor adjusting the focal state of the
i mage focused on said screen
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whereitn the inprovenent resides in that said focal adjustnment nmeans
includes a range finding unit for finding the distance between said
projection |l ens and said screen with an invisible light, and automatic

adj ust rent nmeans for adjusting the focal point of said projection |ens
system at a desired.position; wherein said automatic adjustnent neans
further includes a pattern display unit for indicating a first fixed
pattern for a focal adjustnment period while it is in operation and a second
fixed pattern on said screen in a napy8er to be superinposed on said video
data when it has ended its focal adjustnent. 2. A projection type display
system according to Claim1l, wherein said optical nodul ati on neans i ncl udes
a liquid crystal panel.
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17 3. A projection type display systemaccording to Caim1l, wherein said
opti cal nodul ation neans includes a CRT. 4. A projection type display
system according to Caim1, wherein said invisible light is an infrared
ray. 5. A projection type display systemaccording to Claim1, wherein
said range finding unit includes a light emtting element for irradiating
said screen with said invisible light, and a light reception el enent having
at least two divided light receiving areas for receiving the reflected. ’
light fromsaid screen to output an %!ectric signal corresponding to the

i ght receiving position of said ref/&ted i ght, and wherein said
automati c adj ustnent neans includes distance changi ng nmeans for changi ng
the distance fromsaid screen to said projection l.ens, and control neans
for sending such a control signal to said distance changi ng neans that

~
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said reflected light may  irradiate a desired position in said |ight

retei ving areas on the basis of the electric signal comng fromsaid |ight
reception elenent. 6. A projection type display systemaccording to Caim
5, wherein said distance changing neans is a focal adjustnent notor for

novi ng sai d projection |ens. 18 A aimb5, wherein said distance changing
neans i s a focal adjustnent notor for noving said projection lens. 7. A
projection type display systemaccording to Claim1, wherein said automatic
adj ustnent neans further includes a pgt/hern display unit for displaying a
fixed '
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pattern indicating that said automati c adj ustnent nmeans has ended its focal
adj ust ment on said screen such that it is superinposed over said video
data. 8. A projection type display systemaccording to aim7, wherein
said range finding unit includes a light emtting elenment for irradiating
said screen wth said invisible light, and a |ight reception el enent having
at least two divided |light receiving ?rgas for receiv- ing the reflected

| ight fromsaid screen to output an e éctric signal corresponding to the

i ght -.receiving position of said reflected Iight, and wherein said

aut omati c adj ustment means includes distance changi ng nmeans for changi ng
the distance fromsaid screen to said projection |l ens, and control neans
for sending such a control signal-tfgkaid di st ance

I~ 401
r |
"\ 402
(B) -
—
~ 407
-
(A) -
-

“C T i



19 changing means that said reflected light may irradiate a desired
p05|t|on in said light receiving areas on the basis of the electric signal
comng-fromsaid |light reception elenent. 9. A projection type display
system according to Claim1l, wherein said automatic adjustnent neans
further includes a pattern display unit for indicating a first fixed
pattern for a focal adjustnent period while it is in operation and a second
fixed pattern on said screen in a nmanner to be superinposed on said video"
data when it has ended its focal &f&stment. 10. A projection type display
system according to Caim?9, :
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Noie? 5-""5
Wherein said range finding unit includes a light emtting el enent™

irfadiating said screen with said invisible light, and a light receptlon
el enent having at least two divided |ight receiving areas for receiv- ing
the reflected light fromsaid screen to output an electric signal
corresponding to the |ight receivigggﬁosition of said reflected light, and
wherein said automati ¢ adj ust nent s includes distance changi ng neans
for changing the distance from 20 said screen to said projection |ens,
and control neans for sending such a control signal to said distance
changi ng nmeans that said reflected |ight may irradiate a desired position
in said light receiving areas on
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CLAIMS:

1. A projection type display system comprising:

optical modulation means for modulating a light in
accordance with video data;

a projection lens system having a projection lens for
projecting the modulation light on a screen; and

focal adjustment means for said projection lens system
for adjusting the focal state of the image focused on said

(o screen.

wherein the improvement resides in that said focal
adjustment means includes a range finding unit for finding
the distance between said projection lens and said screen
with an invisible light, and automatic adjustment means for
adjusting the focal point of said projection lens system at a
desired position;

wherein said automatic adjustment means further

U includes a pattern display unit for indicating a first fixed

pattern for a focal adjustment period while it is in operation

and a second fixed pattern on said screen in a manner_to be

superimposed on said video data when it has ended its focal

adjustment.

2. A projection type display system according to Claim 1,

wherein said optical modulation means includes a liquid

REPLACEMENT SHEETS SG

crystal panel.
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3. A projection type display system according to Claim 1,

wherein said optical modulation means includes a CRT.
4. A projection type display system according to Claim 1,
wherein said invisible light is an infrared ray.
S. A projection type display system according to Claim 1,

wherein said range finding unit includes a light emitting
element for irradiating said screen with said invisible light,
and a light reception element having at least two divided light
receiving areas for receiving the reflected light from said
screen to output an electric signal corresponding to the light
receiving position of said reﬁected light,

and wherein said automatic adjustment means includes
distance changing means for changing the distance from said
screen to said projection lens, and control means for sending
such a control signal to said distance changing means that
said reflected light may irradiate a desired position in said
light receiving areas on the basis of the electric signal coming
from said light reception element.
6. A projection type display system according to Claim 5,

wherein said distance changing means is a focal

adjustment motor for moving said projection lens.
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