; BCDEe3ezz{| ~L&\ T"y DI SPLAY CONTROL FOR SCORE AND | MPACT PCSI TION I N
TARGET DEVI CE BACKGROUND OF THE INVENTION 5 1. Field of the Invention: The

present invention relates to a target device for use in ei
conpetition or a gane, such as gun shooting, Japanese archmmmmm@wmuﬁmw,
etc., for conpeting for a higher score based on the accuracy w Ich a
10 bullet, an arrow, or the like hits a target plate, or ex er¢’ses for

practicing such a congetition or a gane. 2. Description of the Related Art:
Target shooting sPbPPEAY nEPNARRY EOR SREBE; MNP %Nﬁéhﬁﬁﬁ?%ﬁ%ﬁ%ﬁy, ar chery,
etc., have heretofore, gained 15 popul arit nmong many people. At present,
not only Japa nese archery and éﬁ&ﬁ%ﬁyﬁﬂbﬁﬁ%§F§o gun shooting are played in

conpetitions. According to a typical gun shooting conpetition, a player
shoots a bullet froman air rifle or a |laser beamfroma | aser gun toward a

whi ch the but et or tho | eBeRERRANG PE°THE VAR o7 1°0r Ry '

acconpagying.d§f¥1gggfsg?gslgggbkxohp bl ock forma conventional gun

shooti ng conpetTiron system or shooting a target Wth a | aser beam

emitted froma | QAT gUdenfS 130@N 100 Ekdarls 5% COMGH iQ@cgun v

shooting conpetition system has target device aser” gun operated by a

32?gtgr,T;-rJ€or @sé! @eeitharogt ceh@g%%tﬁon%r digphay sl = And switching
. get plates 4, 4" are us when target device 1 is spaced
shooting, Japanese archery, archery, etc., for competing
for a higher score based on the accuracy with which a
10 bullet, an arrow, or the like hits a target plate, or ex-
ercises for practicing such a competition or a game.
2. Description of the Related Art:
Target shooting sports including gun shooting,
Japanese archery, archery, etc., have heretofore .gained
15 popularity among many people. At present, not only Japa-
nese archery and archery, but also gun shooting are
played in competitions. According to a typical gun
shooting competition, a player shoots a bullet from an
air rifle or a laser beam from a laser gun toward a tar-
20 get, and competes for a higher score based on the accu-
racy with which the bullet or the laser beam hits the
target.
Fig. 1 of the accompanying drawings shows partly in
block form a conventional gun shooting competition system

25 for shooting a target with a laser beam emitted from a

laser gun. As shown in Fig. 1, the conventional gun

I
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5 fromlaser gun 7 by distances of 10 mand 25 m respec . tively. Target
plates 4, 4' are selectively nounted renovably on target device 1. In Fig.
1, target plate 4 is shown as being nmounted on target device 1. If the

di stance fromlaser gun 7 to laser gun 7 is changed to 25 m 10 then target
plate 4 nounted on target device 1 is re- placed with target plate 4'.
Switching unit 3 conprises a switching hub of 10BASE-T LAN (Local Area
Network) 6. Display unit 5 is electrically connected through switch- ing

unit 3 to target device 1. D splqé unit 5is gosi- 15 tinned near the

Shoot or . ERAPING GO, L een | SUEFRUARY 1areRBoReFLEh! Lbeb?Por | . c., a

| aser bea t rd target plate 4, and conpetes wth other ayers based on
a score tggvlﬁﬁeﬁﬁﬂgﬁxggﬂﬁgﬁfn 3ntehe bo%iti%npy%g?ﬁ'lF@ﬁgggean12 hits 20
target plate.4._ Ljight, beam 2 shot fromlaser_gup 7.is typically_ enmtted
froma seﬁ%ﬁﬁﬁﬁu%%w&lhs S%E%YI?%f{oﬂjd%@?c%gﬁgﬁﬁfﬁa Pﬁ?#a er 98R77. As
wth are I t fro r I b L 2 i o] t he
nmuzzl e of e§£§%£§%ﬁ§7 hﬁ% t%%%e?%gétgg?%h%%ggétnggggedZv?gegﬁgégggc;s_the
positi gn wiiehe 14l ReAm Dohi destangel BEaLE 4 ahqCos AN LEBBEL-POSI Lion,
and - 2 transmts Tnformation representing the detected Inpact position
to displaygiusity s H Yt bso4al 30 diepkaysctigengenblihteat kan number
of the player, the |ight beam nunber, the score correSponding to the |ight
beam nunbedovdbIhed datgseonevgaened thusrigr, 1andakheti ppaek posktion,

ei ther simultaneously or at spaced tinme intervals. The el ectronic gun

shoot i ng ctnpet ids e ygtreounsed anpeasgeal deotpat &, agfdihpl dysunit 5

whi ch has a score cal culating nmeans for automatically carrying out a shoot
10 i ng compeice i Drorschasecayonl at toglpseregsn 3 mesechhegsdotes26f m, he

pl ayers can be cal cul ated accurately at a high speed, the el ectronic gun
shoot AAg cumpetiayest syiaeen ¢amonnhadeoshbarpaly dempeei i éasrsmoothly. Fig.
2 of the acconpanying draw ngs_shows the sur- 15 face of target plate 4. As
shown in mkpced whklyetapyateprdahgsdon i fYisghfingeund§ ansarprigesas,
including a central circular area Eust around center 0, divided by ten
concent ri @ cF¥EFERIBG il @EnfAPABE-FhEAN Abesalapzesd N6tver&lr&d to as

. T t pl 4 h 20 tsid d.t I
rens. ThOHRPAY WPt hot 8Bl EOHAIaT TN PoBBERE 2oh CRECAE SHALFYS area. A
T €601 M L ETTTRh BORURE oBYRRe .0 o mabBERY BGE 2 ERTET e onen
: : pragr éssi vel'y i ncr enent ed

by 1 gwargd; ef 2heaBfobhgscore for the central circular area is 10.
A score mh?% t he %%%yereogtg%nsrﬁhen shooting target plate - 3 4 1is

determ ned basega@eR ﬁhngESbéagﬁt%%OEb%%@tghn970Rx;%ﬁ&Qk nliate 4 to the
i npact position on target plate 4. Target device 1 has a position-detecting

optical deyésr £noi.shpwa) 1hserdetanti Rgwhia itERaet RASitll an. ahdlhe

position-detecting optical device conprises a con
competes with other players based on a score that is
added depending on the position where light beam 2 hits

20 target plate 4. Light beam 2 shot from laser gun 7 is

typically emitted from a semiconductor laser oscillation
device mounted in laser gun 7. As with a real bullet
shot from a real gun, light beam 2 is shot from the muz-
zle of laser gun 7 and travels straight.

25 Target device 1 detects the position where light

beam 2 hits target plate 4, i.e., an impact position, and



denser lens and a position-detecting sem conductor device. The

‘posi tion-detecting sem conductor device conprises a CCD (Charge Coupl ed
Device) or a PSD (Position Sensitive Device) which is known in the art. The
PSD is 10 preferable to the CCD for its cost and detecting speed. \Wen the
| ight beam 2 shot fromlaser gun 7 hits target plate 4, the PSD of target
.device 1 detects the inpact position (x, y) of light beam 2 on target plate
4. The inpact position (x, y) is equal to a coordinate posi- 15 tion (x, Yy)
in an orthogonal coordinate systemon target plate 4. On target device 1,
the origi frénsiH& sorirHoyokdl i voorehrraen g dhe sefigaiest imipaetcenter. 0 of
target plate 4. Target device 1 calculates the distance from20 the origin
to the cofPdilfdd gesidisnak, uRdt and RESRAAY IWHiids % Sl difslaygyht beam
2 by deternlné§9 which score area the_ coordinate position (x, y) belongs

to. The PSDehdSSRbidolCh st e Rt eHte golvrsrest ﬁdﬂ%éwatn@em a |l aser

beamis focu e y t he condenser 25 | ens and ﬂﬁgiggﬁ} %ﬁgibean1s ot to the

t wo- d| mengi eerﬁc%ré%ecf%‘ﬁ?@:’% Cém‘%o at i T on (x, -

4 th t t d t

therel B o Fort '%.“‘é%%%”ﬁg”ﬁeﬁe HERE! 0 PP TP ST wi ¢ ¢ he
di nat I I t

coordi na %1%%%' 'soi'?néf%aﬁ’éo%sf’egcé}'%‘é acéémq X@{W:l g%eé\fé phal curren

generatin menbrane genera WO Ccur oW ng in two

opposite di rectinns, ALOPHLRIE FuAxbRodRthi MoRHELERLon | HeediZafbow ng i

two opposite dlrectlons ong e yaxi s he coordi nat es” x
coor di nat & pRsiddram (ébmﬁﬂt@fea§3di£§'ﬂ>ﬁé duﬁi@r@tw}el@wr{fé\tas s!e@,relx2 Lyl

10 ly2 according to the follow ng equatlons = ( x2 - Ix1)/(1x2 + Ixl)
(1) vy = kdazuldting (he#ng £y2)ai2dmdbecHe negiduvn Wresetbot h (1 x2
- Ixl), (ly2 - lyl) are zero is defined as the electrlcal and nechani - 15

cal cbordiimet eampeiitidh $Yoné thbcPBExidqroeicedal e immedshd 0 be
positioned two-di mensionally with respect to the PSD within an all owabl e
accuracy rarges of the players can be calculated accurately at a
high speed, the electronic gun shooting competition sys-
tem can manage shooting competitions smoothly.
Fig. 2 of the accompanying drawings shows the sur-
15 face of target plate 4. As shown in Fig. 2, target plate
4 has on its surface ten annular areas, including a cen-
tral circular area just around center O, divided by ten
concentric circles around center 0. These areas are also
referred to as score areas. Target plate 4 also has an
20 outside area around the annular areas. The player gets
no score when light beam 2 hits the outside area. A
score for the outermost annular area, i.e., the annular
area marked with "1", is 1. Scores for the other annular
areas are progressively incremented by 1 toward center O,

25 and the score for the central circular area is 10. A

score which the player obtains when shooting target plate



I.Ln the conventional electronic gun shooting conpetition system display
device 5 for displaying scores and 20 inpact positions is required to be
positioned near the player's shooting spot. Therefore, the conventi onal

el ectroni ¢ gun shooting conpetition systemis not suitable for use in
shooting exercises in limted spaces. The conventional electronic gun
shooting conpetition sys- 25 temis al so di sadvantageous in that its cost
is high. Therefore, there has been a demand in the art for an - 5

el ectroni c gun shooting conpetition system whi ch does not need a displ ay
unit such 4siglidptaynimed Y5asddimors oot idig tevrereciforsn arerctoemped i ¢ £ ons whi ch
use real bullets allow the player to visually recognize an 5 i npact
position omrdettalgees asta the |etpanty kasitdisnt on tdrgeargbite Hbwever, a
gun shooting systemusing a |ight beam such as a | aser beam does not | eave
any bul |l et markBapaethdeviaegel .has dapodieirrdatrlring opptiedla gun
shooting systemto incorporate a separate device for in 10 dicating inpact
posi tions %ﬁv%%% tBPgethomel ok of e k- taiut Here prsosal Posht 1 o®li cat or for

i ndi ca ingTan ingact osition of a light beamis placed on the target. One
probl em wi TR t AR5 bt bPoseategstim FRE4Frt device B3 Rt e®®an i npact
position of the I'ght beam which has hit 15 the indicator. SUVWARY OF THE
| NVENTI ON ??“F%ra% 0B 2B BFPARH ehHOU T Bt tHE P PRt L P hvERti on to

id : [ ich_all : hoo; h is,l 0 f f
Phe targot T8 easi Ty FaRbohtoc s Shobtd npTecd Ny thott *Fhe Sefd for o
di spl dey] ] I ; tekr P f
i <l ayi gt e RabeCoy LraatEe (Srth R A ot D o PR AR Skt

i nvention, s@ngﬁtiaéggévge%L%ba% £s | lghin eff teid1 % £ emefhe gﬁgypiﬁiesposed

near a target plate, and changes energizing patterns o
| i ght 1@m tbi88e ehBIMBNE o 9F REPCEBPENE] NEs A St CAHE et SE€In§COHEaNd/ Or a
detected i npact position. The target device displays scores and inpact
positions with whepl eheneighei bgapabt eros dfohhbaséghyus @nhitkng el enent
group. Since sinple energizing patterns can visually be perceived froma

di stant | otatrgeh, plhtesthipotke PBBI ¢f onedgdtarddéviome t hedébeges tbeice is able
to easily recognize the score and the inpact position w thout the need for
a di splay deppet popidisepl ayi ny) anfi hight et 2 hentbapeeti pleke dicinity
of the shooting spot where the shooter is positioned. According to an
enbodi ment The tReapEeBeAttinatenki o) ihecdithttend tEPAFAENBRBNPO§AOUp

conpriﬁfs a plurality of light-emtting el enents di sposed at substan-
1 tion (%, y) in an orthogonal “coordinate system on target

plate 4.

On target device 1, the origin of the orthogonal
coordinate system is aligned with center - O of target
plate 4. Target device 1 calculates the distance from

20 the origin to the coordinate position (x, y), and calcu-
lates a score for light beam 2 by determining which score
area the coordinate position (x, y) belongs to.

The PSD has a two-dimensional current generating
membrane. If a laser beam is focused by the condenser

25 lens and applied as a beam spot to the two-dimensional

current generating membrane at a coordinate position (X,



15 tially equally spaced intervals around the target plate. Preferably, the
light-emtting elenents are positioned such that angles fornmed between
straight lines extending froma center of the target plate to the
Light-emtting el enents, respectively, are predeterm ned angles. Be 20
cause the light-emtting elenments are positioned at substantially equally
spaced intervals, the inpact position can be displayed on the target plate
wi t hout unwanted | ocalized display irregularities. According to another
enbodi ment of the present 25 invention, one of the Ii%ht-enitting el enent s
which is closesPeRothRetVADAEREDSLPRAONCHRTERE FERGERTHNG: Bembrahe

ergized. Alternatively, one of the light-emtting elenents is energized
such t hat gﬁnﬁﬁaF@Sf5¥ﬁﬁﬁlﬁe?ﬂééﬁn553 RLERhe TR RECELLBRASAGPrldN a cent er
of the target glgte to the onﬁ?of.the Iight-egitting el enents and a

strai ght 5 FPR8 &Y%t SREPRBSEFORT HECRehP8r CBPEERBAES, BES L5 A B the i npact
position op,the rget te | inimym Wth this arrangenent, .a direction
P whi oh cRb-i nseEpeBkeRi bt o hredt hetirt RebdeRrer o B LY pi at e
can be (i s 1 LN o] ' n er [ t Qf pre sent
inventi%n,ﬂgﬁ¥?gg? g?gﬁggégktgvégcéﬁgééﬁg,?%?’tﬁggF?gﬁgﬁgﬁ%Sf}ﬁgﬁélenents,

I's determ pgdogyeh Hﬁﬂécéﬂoﬁgﬁgfoﬁgggﬁg QeéﬂﬁgnﬁﬁdsE%%i%%Eﬂé ext endi ng

froma center of the target plate the first ight-emtting el enent and
15 a straight,|itpe exbandyngnf £RH bPBoseBLEHIPE AR AR Pl@le -0 the

i npact position on the target plate 1s a smallest first angle, and a second
light-emttikig.el eAentoocelihheeki ght yes¥t thagcebedBhlate iposSialiasi ed such
that an angle forned between a straight |line extending 20 fromthe center
of the tardet plateetsalhelseedandrbingbhenctkiregtel asant xed the strai ght
line extending fromthe center of the target plate to the inpact position
on thelQar ge€ pkabedisgatnexhesfimllestingeeqndtdnglse. The first
light-emtting elenent is energized, and the second 25 light-emtting

el ement is ener i red (K2t he Igild VdisAdce Baflheen the secorid)angl e and the
first angle is at nost a _ % predeterm ned angle. Wth this
arrangenent, th& fekdllyEi on lwild M (ch €& ldndi cate the didlection of the

i mpact position with respect to the center of target plate can be twi ce the
resol uti on of afg%rgﬁFmd€PP5epﬁéﬁFﬁ@“tW@egesgm§ tﬁﬁﬁi)?ﬁIﬁ%bhtg tting

| ts. A [ t till th nbodi t of .th t i ti
i Ght-om £ (1 #4201 BREnCETPo e CBACTGr280 S8 ENERIG Hap@hf A UFARE. Scor o
| cul d . | cul: gt | ~ Al j vely., ' ' f
[Tont Tb ettt Fog et DAt SRR RnePT och ek, B C e BT O e

score Ca'C%%%B%dtQYb%hﬁoﬁgﬁﬁ%n%Q'%Hbahﬁﬁgﬁgﬁg%iiﬂﬁ witHF EEES: A

expressed by changi ng conbi nati ons of mtting el enent’'s, then the

number of lihghteem tlilkAdnekanant swhen ce¥REasSIcRY rainfgd | score may be 15
small. According to yet another enbodi nent of 'the present invention, the

light-emtting drergrt cdnedmtdemnall $4eck domisi dJurghh@id irid ngogperent group
energi zabl e in energi zing patterns which vary depending on the score cal cu-
20 | at ed byitHensegstetal dilsatliaygdewdre, Sarfdra ddespdragy dingldcangd tamd

el ement group energizable in energizing patterns which vary dependi ng on

t he de?@ct ddpagfaposgsdionisonds required to be positioned near the

player's shooting spot. Therefore, the conventional

electronic gun shooting competition system is not suit-

able for use in shooting exercises in limited spaces.

The conventional electronic gun shooting competition sys-
25 tem is also disadvantageous in that its cost is high.

Therefore, there has been a demand in the art for an



The first light-emtting el enent group and the second light-emtting

el ement group should preferably be energi- 25 zable to emit light in
different colors, respectively. Inasnuch as the first light-emtting

el ement group and _ g _ the second light-emtting el ement group emt

light in different colors, the shooter located far fromthe target device
can easily distinguish the score and the inpact position fromeach other. 5
According to yet another enbodi nent of the present invention, the
1ight-enmttehgcekentot gghoshobbiggetahgeei t Donli spsagmt fRishoteeadndotthe

i npact position in a tinedivision manner. Alternatively, the light-emtting
el ement groupedsaedésgilagduhdtdssphaystdesstayeuand the im 10 pact
position alternately in an intermttent fashion. Furthernore, each of the
light-emtting elGamestootdngr esescasbscokoconpghtiitépnist whg cdi adke f or
emtting light in tw colors, and should preferably be energized to emt

i ght to di gpkdybuldessornélandthheplapact tposisnahliynrébodinfifzer em col ors
for better visibility. Because one light-emtting elenment group is capable
of di splayi A§PBEthPosditdenans thpatarpesi & oﬁsbugh@tnmﬁm& 1sf Ueifghtodm tti ng
el ements used may be reduced, and the target device is relatively |lowin
cost and smibe tRrgicke. HOWA¥EEr dRngubosheeting| pYSREIhES 18FGdildEME of the

present invention, at |east one of the light-emtting el nts is er abl e
as a ready PSAP £4F 'ﬁ&i@ah?ﬁ@rtﬁﬁﬁmaggﬁﬁoPﬁF géﬁv§h oY miﬁ%?iﬁ%éﬁ%

pl at e. Preferagby, at least _one of the |i Et-enit%ing el ements which is
bper- 25 abPl &5e Fetestay LEnpaPsPRES ERORGHSBE SRE FETarydil ate. Since
at | east one,qf .t lJght-em tting elenments - 1 d l.es ready

| anp, no ad P%Fgﬁgg Fgggfmlgﬁplﬁggﬁgofggﬁeange grSng%%E&FeT%%?gﬁﬁ}e, t he
nunber i i tLis e + B I Lace of the

i ght - efngttid%gtag{yé‘%r#%a\?ﬁi ?ﬁgﬁglggérgﬁl Eﬂgsktaﬁgleg'reg‘gfoﬁgﬁgl%ogoposi tioned
bel ow the tamgehd r@posaan bheipReehebrnebds 1adiasel iU AngRid® at the
target plate, the light-emtting element as the ready |anp is conceal ed

fromthe vi ploitdford E shaaig@t Brahhg¢sgpnbaenebn amd henerd.he grady |anp
does not obstruct the shooting ac- 10 tion of the shooter. According to yet

still anot hgrobifeadiviztt thfe preppsesesystemensi ahatatitd dasturaiel oftd he
light-emtting elenents is operable as a busy lanp for indicating that a
shoot er canugttestioan dimpaed paisgétiopl atfe ther dfighdablbgamtwhiisch dest lokte of
the light-emtting el enments which is oper- able as the busy lanp is
posi ti ohed dbwvdndicatarget plate. Since at |east one of the light-enitting
el enments doubl es as a busy | anp, no additional busy |anp needs to be newy
provi ded. Therefore, the nunber of light 20 emtting el enents may be snall

nce ot east one of U BOlgERY o8 k! SRR of 13 operal e as the
oS, Qa8 o 06 SS9 Sl Qb phophaneronse e
to easily - alkarget device which allows a shooter that is located
20 far from the target to easily recognize a shooting result
without the need for a display device which would be lo-
cated near the shooter's position for displaying an image
of the target.
According to an aspect of the present invention, a

25 target device has a light-emitting element group disposed

near a target plate, and changes energizing patterns of



recogni ze that the shooter cannot shoot at the target plate. According to
anot her enbodi nent of the present invention, the target device further
conprises a switch 5 for setting a type of the target plate which is
pounted in place, and an equation for calculating the score fromthe inpact
position is changed depending on the type of the target plate which is set
by the switch. By operating the switch, it is possible to accurately 10
cal cul ate and display a score depending on the type of the target plate
which is nmounted in place. According to a yet further enbodi nent of the
present invieatloght+deiteigetedavéne drslpedesonpingesnaadesteeti+ ng means
for automatically detecting a type of the 15 target plate which is nounted
in place, aatednsequatamd/dora cddtvedadd nguphet sposetfoom t he i npact
position is changed dependi ng on the type of the target plate which is
automatical |y déhectadgey dévidetadisphgyseansreSi avd thpasfurbsdn for
calculating scores is automatically 20 changed dependin? on the type of the
target platécusedithheingke ¢enewsizing csatberaenesnbheoliétihge the target
plate than with the target device with the switch, and scores are prevented
from bel ngSRAFELNat eHeBREbraFeIgP t o SinFOngivglat eRArIR25ingcBREFRAENE0 a
still further enbodifenéeof t he, present invention, the detectin% nmeans
detects t hE3PypeSBfitY 1 pe{%%lY%?gE¥°%I%t@lﬁE?EF LSCAbUAPed A pl ace by
reading ei-,ther the resistance of a resistor epbedded in the target plate
Which s nBOROERE] ROBt SRetefnfor rEFBNERE oF BHIFR SRVEEGhP paBkBoliled | ¢ he
target pla ,ch_j t i C Lc_informat] enbedded
o the {ar 5ot bl af sbSRTERS Eherleded RhE-FascTRBRbL ol B AR HEERET
di sposed i h a t i |,S ed.i.n Accqrdi 0 a
St furt b gﬂ%oé?ﬁ%nt%gf gtﬁgé%?%%%ﬁ?y?%vgﬁh 8‘2@?%31@9%’- e ng
el enentp gr g¥ptheé €BBGet 10n OEBELL Eci R ePer8i 2hBIsRBbEEnAS spbkChinake Visual ly
recog- nizable as a Character and/or a numeral representing the score
and/ or thethapagboPesi {s0PosfECOREHNY t O yet anot her enbodi nent of the
present invention, the target device further conprises a sound

According to an embodiment of the present inven-

tion, the light-emitting element group comprises a plu-
rality of light-emitting elements disposed at substan-
15 tially equally spaced intervals around the target plate.
Preferably, the light-emitting elements are positioned
such that angles formed between straight lines extending
from a center of the target plate to the light-emitting
elements, respectively, are predetermined angles. Be-
20 cause the light-emitting elements are positioned at sub-
stantially equally spaced intervals, the impact position
can be displayed on the target plate without unwanted lo-
calized display irregularities.
According to another embodiment of the present
25 invention, one of the light-emitting elements which is

closest to the impact position on the target plate is en-



15 output nmeans for providing sound information depending on a shot on the
target plate. The sound out put nmeans provi des predeterm ned sound

i nformati on when a shot is detected on the target plate by the inpact
position detecting neans. The shooter is 20 thus given a feel simlar to an
actual gun shooting ac- tivity. According to yet another enbodi nent of the
present invention, the sound output neans provides sound informa- tion
dependi ng on the score cal culated by the score cal 25 cul ating neans. The
shooter can thus obtain an auditory recognition of the score of the shot. -
13 The @bl\zednd diirrnablwly, oratdF ekheahdighivanittigds edrt he
present invention will becone apparent fromthe follow ng description with

r ef er ence PP Ehel BcRPHRL 2961 PiClir BdRhgdn wAnghe| EPFEefabetdeeiplles of the

present 5 invention, BRI EF DE CRIR%ICN OF THE DRAW N Fig. 1 iﬁé&:viemg

partly in PHRKIRornoreRtedminge ¥?%n%lcﬁﬂﬁe§h85tﬁg§ & G BlGtSsyst em

whi ch enploys_.a 10 |laser_gun for shootjng a lLaser beam, Fig. 2. s a view of

a target p‘f%t‘éh%s%laei?lgtﬂge cjohgh'?/"e?‘lrf‘?'%{ﬁgggﬁheg‘ﬁf}&si l"i‘éldc@n%é—ﬁaﬁ syst em

Fig. 3Ais,a front elevatjional vieM/ogeg %?rggg e- vice.a cordiqgugo a
ventT o,

first nboh}%%n?x%?n?%%gp Eg%nYh?nci% arget'plate to

impact position on the target plate is minimum. With
this arrangement, a direction in which the impact posi-
tion deviates from the center of the target plate can be
displayed.

10 According to still another embodiment of the pre-
sent invention, a first light-emitting element, of the
light-emitting elements, is determined such that an angle
formed between a straight line extending from a center of
the target plate to the first light-emitting element and

15 a straight line extending from the center of the target
plate to the impact position on the target plate is a
smallest first angle, and a second light-emitting ele-
ment, of the light-emitting elements, is selected such
that an angle formed between a straight line extending

20 from the center of the target plate to the second light-
emitting element and the straight line extending from the
center of the target plate to the impact position on the
target plate is a next smallest second angle. The first
light-emitting element is energized, and the second

25 light-emitting element is energized if the difference be-

tween the second angle and the first angle is at most a



Fig. 3Bis a block diagramof a circuit arrangenent of the target device
according to the first enbodinent; Fig. 4Ais a front elevational view of a
target de vice according to a second enbodi nent of the present in- 20
vention; Fig. 4B is a block diagramof a circuit arrangenent of the target
device according to the second enbodinent; Fig. 5Ais a front el evational
view of a target de- vice according to a third enbodi nent of the present
in- 25 vention; - 14 Fig. 5B is a block diagramof a circuit arrangenent
of the target device according to the third enbodinent; Fig. 6Ais a front
el evat i on@rededwrofingd angsle deWitikcetlacs oa it agoewentf othehreabddir-nent of
the present in- 5 vention; Fig. 6B is a block diagramof a circuit

ar rangeneftlopf Wikd tdyigdt tdevindd calwridiegdivecheononft khenbogradnt ; Fig.
7A is a front elevational view of a target de- vice according to a fifth
enbodi men®PS ted prddefiesRpCU & dMie oten R Y. OBt R5IQtbPSRKkSdFARr am of a
circuit arrangenent of the target device according to the fifth enbodi nent;
Fig. 8A i?%aﬁ%%ﬁﬁ e FaIOHH IR & i B ISP heteuEceva8lagcbhEing to a

i xth i_nmen f th r nt in- v ion;
Sixt gnb%%mrgar}urr%el:[ oef ieg etjemftt%r?g eeémgnts.

According to still another embodiment of the pre-
sent invention, light-emitting elements to be energized
are changed depending on the score calculated by a score
calculating means. Alternatively, combinations of light-

10 emitting elements to be energized are changed depending
on the score calculated by the score calculating means.
If some scores are expressed by changing combinations of
light-emitting elements, then the number of light-
emitting elements for expressing a full score may be

15 small.

According to yet another embodiment of the present
invention, the light-emitting element group comprises a
first light-emitting element group energizable in ener-
gizing patterns which vary depending on the score calcu-

20 lated by the score calculating means, and a second light-
emitting element group energizable in energizing patterns
which vary depending on the detected impact position.

The first light-emitting element group and the second
light-emitting element group should preferably be energi-

25 zable to emit light in different colors, respectively.

Inasmuch as the first light-emitting element group and



Fig. 8Bis a block diagramof a circuit arrangenent of the target device
according to the sixth enbodinent; Fig. 9A is a perspective view of a
target device according to a seventh enbodi nent of the present inven- 20
tion; Fig. 9B is a block diagramof a circuit arrangenent of the target

devi ce according to the seventh enbodinment; Fig. 10 is a block diagramof a
circuit arrangenent of a target device according to an eighth enbodi nent of
25 the present invention; - 15 Fig. 11Ais a front elevational view of a
target device according to a ninth enbodi nent of the present in- vention;
Fig. 11B ithe $toend dikahtarenit bing relenerdr ramgee emientighit tire tar get
device according to the ninth enbodi- nent; Fig. 12A is a perspective view
of a targe@ifiEgrert sednuingthe sheetrh kagtd r of rathet g es@PASY nvent i on
and 10 Fig. 12B is a block diagramof a circuit arrange- nent of the target
devi ce acc®PWi®g ¢an t9astkntl shbvaiisherte TESGR 3T CNOR MM PREFERRED
EMBODI MENTS 15 1st Enbodi nent: Fig. 3A shows in front elevation a target
devi ce accB?¥thEOR of 2O | $3GD BRRE nent of the present invention, and Fig.

3B sho in blogck forma circuit arrangenent of the target device according
to the%$irst en%Sﬂ?ﬁ%h?g §PeYSH ?%?Bg?gd%mb%%l%%%ta@%r%ﬁ? BEFFERE on which

target plafg, dnt SoflPUhEh 1 SNE-LhPPL1 8§ PGRA 2 Sug SLOSELNG; 288"

to display the score and the impact position in a time-
division manner. Alternatively, the light-emitting ele-
ment group is energized to display the score and the im-

10 pact position alternately in an intermittent fashion.
Furthermore, each of the light-emitting elements com-
prises a bicolor light-emitting diode for emitting light
in two colors, and should preferably be energized to emit
light to display the score and the impact position in

15 different colors for better visibility. Because one
light-emitting element group is capable of displaying
both scores and impact positions, the number of light-
emitting elements used may be reduced, and the target de-
vice is relatively low in cost and small in size.

20 According to yet still another embodiment of the
present invention, at least one of the light-emitting
elements is operable as a ready lamp for indicating that
a shooter can shoot at the target plate. Preferably, at
least one of the light-emitting elements which is oper-

25 able as the ready lamp is positioned below the target

plate. Since at least one of the light-emitting elements

- 10 -



where a shooter is positioned. The front surface of the target device shown
in Fig. 3Ais of a square shape having a vertical dinension 25 of 10 cm and
a horizontal dinmension of 10 cm Target plate 4 which is also of a square
Shape is mounted on a - 16 central area of the front surface of the
target device. Target plate 4 conprises a solid panel and has a plural- ity
of circular score areas as shown in Fig. 2 around its center. Target plate
4 is fastened to a casing of the 5 target device by four screws 5 at its

corners. The target device has LED group, 9 conprising eight light-emtting

el enent s, $9‘él?fe$iiﬁ"lt@ R4y R odEs ?£%°@l t@ﬁ%?ﬂ@hlég’é? fi&dsed ar ound
target plate 4. LEDs 91 through 98 are_spaced at sybstantially equal in- 10
Lorval s arturte (APOEY BHOTINSE Spate Eody CALTRTPER fngtoHe ar o

posi tioned_such. t hat eacqhof st r.ai ght nes, (i ndi cated t he dot-and-dash

6 [{ nes,
lines in FIG 39 St ERE 1y Foms h%“acle%t er>Gi°% flyet*H at ¥ % ¢ respec}]i ve
LEDs 91 t - i 45 | t straight
ines. Thet farad e 0O Vet BRee dutrl o AR B e TN o™ ©

cal cul gt or;d2dy 2|1 9N 14400 BLESPnEner it g LT 3 e tar get

devi ce di splays a score group npact” po ctor 11

detects 20shopREt ROBAL T #M A Xer YduR ad &l Pfhs PhalEnd BLLddigithio, the
equations (1), (2) described above. Score cal cul ator 12A cal cul ates the

di stance TEW@1Eﬁ@ﬁ@%e@i@ﬁiﬁ?rgﬁéméﬁﬁt@s4tﬁ@ FERREL 1L HNS1 14 OPokXeaYdd based on
detected inpact posi- tion (x, y), and conpares the cal cul ated di stance

W th 25 therésanges (L8don)odfthidesseoter aspashd qgehgrt &l £ angcore for
detected inpact position (x, y). It is neces- - 17 sary that center O of
target pl ahendeatiet headpt Bamp ngoos | go cbstnpect tiposshoonivgtector 11 be
in conplete alignnment with each other. Light-emtting el ement energizing
unit 13A deten-of bheeshaotenergi zi ng pattern of LEDs 91 through 98 of LED
group 9 depending on the score which has been cal cul ated by score
cal cul at or 12A AFgpréxagpre, Yet shéliceretiar-esbpaiwanbyoschbhe cal cul ator
12A is "1", then light- emtting_elenment energizing unit 13A energizes only
LED 10 91.PF?S§EBrénE%PEhP%to@tlé%@HESOE%l%El%E%dlgﬁ%Fé%mléﬁl?%rough "g",

then light-emtting,elenent, energizing unit 13A enerqizes,only LEDs 92
Lhrough 98SLFBEPEST F5ePHETTRAS, 28na L EBSBr 1 #RPet b  TBUbORLIRG 1B25 Scor e

| cul at ed | cul 12A i zed. Co |y, 15 wh
onl y LED 980 e EReraNo8H A008C BEuF R oFSBSERASL o ShOBL Er-Rbk i Fhuai at el y
i t t : "5 . cal eyl 12 h
cal ool ea- aesgopiengf . <HRCAIIEReRLEE Fro el ehenBE N ELE Y BOERIT 1oA en-
ergi zes LED,9Z g8dthEDQsy lﬁ.émﬁc?éep%k‘&%ﬁé&raﬂ_gvgighgotﬁﬁbéw ated a score

“10", then light-emtting elenent enh ergizing unit A energizes all LED 91
through LEP198e. St 8t fdeObbElBLEE, ohBeoEat Bt 1 dgMtcemEbaNggSetoMBhBat i ons of

LEDs to be energi zed depending on the score which has been cal cul ated by
score cal cdbabbesl3A. aUsuall Yampi no additional busy lamp needs to
be newly provided. Therefore, the number of light-
20 emitting elements may be small. Since at least one of
the light-emitting elements which is operable as the busy
lamp is positioned above the target plate, when the
shooter holds the laser gun and aims at the target plate,

the light-emitting element as the busy lamp is present in

25 the vision of the shooter, allowing the shooter to easily

- 11 -



25 least 10 LEDs would be required to display scores "0" through "10".
According to the present enbodi nent, how - 18 ever, since sone scores
are expressed by changi ng conbi - nations of LEDs to be energized, the
nunber of LEDs that are required may be reduced from10 to 8. In the
present enbodi nent, the LEDs are energized 5 progressively counterclockw se
fromthe left | owernost one below target plate 9 in Fig. 3A as the score
in- creases. However, the LEDs nay be energized progres- sively clockw se.
The nunber of LEDs that are used may further be reduced by using a binary
r epr esent RGP 28 0-R2breRe %EBF@FnﬁaPBOFhéhBPEséEt th‘ﬁvé‘?ﬁfg%ﬁ t he LEDs
may be energi.zed in any energizing patterns insofar as they allom/the
shootert(?ﬁaa% scores which it has won. Wiile target plate 4 conprises a

lid I d it t of fil
o P13 e AT o BT TR AR ol S
accor di ng { fe&r?ndtﬁgbegkgsgt a8l 1Lhe RLERENt LAKeRceLi Ons, 20d,Fi 0. 4B
shows in M a circurt arrange- ar get deV|ce accordi ng

to the5squﬂg 20 ppat [ nt h geLqdevi ce
according to the sed%nd egggd?ﬁeﬁﬁéhgggggﬁ E}EE% wg?%npr?s%ﬁg e%ght LEDs 91

through 9s; disposed anQuad é§ﬁ9€309|%b% éalé%la%@h@'@ﬁetchPé geeand
enbodi ment, ei ght LEDs 91 t hrough 25 98 of LED group 9 are used to give an

apprOXInﬁt@hérEh§§bttp@gleioanlbﬁbﬁﬁhgeqspr@ﬂd@ﬂgt@hg@hept§bé 4c rather
than - 19 to indicate a score. As shown Iin Fig. 4B, the target de- vice

al so has Hﬂnactap@@ttpbatdeWBQEﬁr1klsamdbblghb-sﬁﬁtbhlngEgIenent ener gi zi ng
unit 13B. Light-emtting el enment energizing unit 13B energizes LED group 9
depend- operating the switch, it 1s possible to accurately
10 calculate and display a score depending on the type of
the target plate which is mounted in place.
According to a yet further embodiment of the pre-
sent invention, the target device further comprises a de-
tecting means for automatically detecting a type of the
15 target plate which is mounted in place, and an equation
for calculating the score from the impact position is
changed depending on the type of the target plate which
is automatically detected by the detecting means. Since
the equation for calculating scores is automatically
20 changed depending on the type of the target plate used,
the user finds it less burdensome to change the target
plate than with the target device with the switch, and
scores are prevented from being calculated according to a
wrong equation,
25 According to a still further embodiment of the pre-

sent invention, the detecting means detects the type of

- 12 -



5ing on an inpact position on target plate 4. It is now assuned that the

I npact position on target plate 4 is represented by point Ain Fig. 4A
Position (x, y) of point Ais calculated according to the equations (1),
(2) described above. Line segnent OA extends fromcenter O 10 of target
plate 4 to point A. Point Ais positioned be- tween |ine segnent OB
extending fromcenter 0 to LED 94 and |ine segnent OC extending from center
0O to LED 95. Angle 61 forned between line segnents OA, OB is snaller than
angle AZ fornmed between line segnents OA, OC. 15 Light-emtting el enent
ener gi zi ngchmi tad@et epbage zelsi D 9dmoaumtedelrs gdreerd HOB.reGotisegjueit | y, when
the shooter hits target plate 4 at a certain inpact position, |ight-
enmtting dfenthencegistagcendf d3B:ehsra mdeddddOn diite IEDsI®Y t hr ough
9e of LED group 9, such that the an- 20 gle formed between a |ine segnent
ext endi ng F¥ake celriehr Dstmounbed LED phrcey |infoxmagnan sbQredi by 4R om
center 0 to the inpact position is mninmm Stated otherw se, the score
areas on tdr getipl emeedded el Vhelctar oo RIJR WHH-ChyUt mMRYHRA hil¥i ng equal
angl es _(45). around centér O 25 eight LE 1 through 9s di sposed at
cqual - Sngl kS SE o RAORaF bt hPAPES Lo it iRe o (i M SHHerk L aher g1 21 ng -

20 it 138 det ' whi ch f th i,vi ded | the i t
posi ti on 1411 GRat B0 P AN CRAG Bl G Ses B L5 YRR oL 1o (HEHR e nod

angul ar zone. .The, sh er n confirmfromthe shooting spot in which di- 5
rection tﬁg$f%%%c¥§ﬁ§§%tP%%€ eVﬁéf%sl?r@ﬁHQ%ﬁleﬁn(ég?%%l erally, in gun
shooti ng conpet hL] ; I et 1 POSLenLL O rate Le areas
representing sc%%gggﬁ%pg?ﬁéohggeg%é"?ﬁkFgé% %@%@gﬂ§$ﬁgséﬁegggc§%§er 0.
There- forgenthengdbheebhonthd WhEGRP_LRE{ {RAC1 ARsit | QRodlevi 8t gged0 from
center O presents nore I nportant i nformation than the  di stance by which the
i npactioposgirepldeyhatfer§iomhgepheteBnd ofnide asf@%féuép%wfé@@@—i ts
shooting action. The target device according to the second information

di spl ays tihbtalde®i aki agcHargetednNaha/gr ve rilmte sdbot @ revedbingdihat i on of
the deviating direction of the inpact posi- tion. The shooter confirns the
di spl ayed slevrat and/dr- theciimpactapdstoioects its shooting action based on
the confirned deviating direction. Alternatively, an LED, of all LEDs 91

t hrough 98 of 28ccBbdgngupo9yethiaphther| eneadiyent ogéstheoppesantA of the

i mpact position may be energized to present an approxi- mate indication of
t he i npact1p¥SnEien,t bhenhbasaest devigedi ErboRir neenPr 595 EASSWBAs in front
el evation a target device 25 according to a, third epbodi nent of the present

i nventiidon, ©4hauEi o288 EREWBTPHLBLBEKSPBRth BNEPFRIF 0B fSRGRARNE BF - 21

t he target devige acggrdh%g tht?e third enbodi nent. The target device
accordi ng $o°PRE PRi FAefBodrreRt2fiS%s LED group 9 of eight LEDs 91 through
98 di sposed aro - g t as_witk e 1 i As shown
n 5 Fo se oot sPhRe RhiRuE Bedsdiphbheat et RRePa-ATRes: Blbe "2 S0
has i npact ; LiLon_de o] nd .l | = ey e izing unit
has 1 pact 1RESERLOBoicl Agon, Ahofnddl habbered k! oo cLerRoL Bnetdl i ng
represent edybynBOiRbafti Boki €4 onAdePREPIngOnéuhs. POShE SREGLBST Wgen | i ne
segment OB extending fromcenter O to LED'94 and |ine segnent OC extending

from gent eth(st gikER 95feANgkenélalokBEEnbEEVEED LiinesEEETEAESaEA, OB is
smal l er than angle 6z fornmed between |ine seg- nents OA, OC. According to

the third enbadinent, light- 15 emitting el enent energizing unit 13C al so
energi zes LED 94 on line segnment OB as with the target device according to
t he second enbodicamentiing to yet another embodiment of the present
invention, the sound output means provides sound informa-
tion depending on the score calculated by the score cal-

25 culating means. The shooter can thus obtain an auditory

recognition of the score of the shot.
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If the difference between angle 81 and angle 92 is at nost a predeterm ned
angle of 11.25, then light-emtting 20 el enent energizing unit 13C

energi zes not only LED 94, but also LED 95. Wen the shooter sees the
.energi zation of both LEDs 94, 95, the shooter becones aware of the fact
that the inpact position deviates fromcenter O in an internediate
direction between LEDs 94, 95. Wth the 25 target device according to the

third enbodinent t here- fore, Iight em tting el enent energizing unit 13C
deter- - glnes an LED(gflrst ght -e tt|n el enent e., LED 94 in
FIG 5A), of al?e | BPRVE12RH  ShiyRT 0B IECEEI) %B% eS/ sAkf ?ﬁ&?nfhe angl e
formed between a_ljne segnent extend- é? mcenter O to % ?t LED and
line segmed?SoCExtRARE S?%b FRVR Chon e??@?iﬁ%ﬁifeﬁ tPBn (point

A is snallesé é |rst an an_LED second

Li ght - eni Y% nbPof @bRe 9 s%flpﬁéﬁx 9%3’%' s G%‘%‘igs d?ha?c?ﬂlg 8n|g| e formed
bet veen a1 105 SERIENLs Sff PO G (18 L rerafy oy O oRt PEPRBRE N "Then,

i ght sem §£1,09¢ e%gnent energi zing unit 13C energlzes the first
light-emtting element (LED 94), and al so energi zes the second
light-emtting elenent (LED 95) if the differ- ence between the first angle
and the second angle is at 15 nost a predeterm ned angle. If the
predeterm ned angl e i srRigr2bpstRepTite SEOrgr apRARINOSt arget plate 4 can be
divided into 16 an- gul ar zones having equal angles (22.5) around center O.
Wth this arrapggnent isaht hough phetbynberbdéckEBsrinsedr2@ cont-he target
device according to the third enbodi nent is the sanme as the nunber of LEDs
used in thentaogel deni skoattnygdcompéoitihen segshdmenhddhnenplotylsea
resolution with which to indicate the direction of the inpact position with
respdd tobashe gent éprofhbatgey pl hasen baambe twice 25 the resol ution of
the target device according to the sec- - 23 and enbodi nent, i.e., can
be representedFBg-t Rels6aangew PéraZEEégetTﬁéatargé?ddé@|@eeaééordlng to
the third enmbodi nent can di splay inpact positions with sinple energizing
pat- s teVﬁ§tanEED9§Po§B°9t189n€@mE%EhtéPhpF¥SEﬁ@rg|Z|ng pat- terns of LED

roup 9 can vi uaII be perceived froma distant at i n t he shoot er
gosifioned far Fﬂonﬁﬁhé PQr%EP“Fs iﬁV@tFSHQ Fﬁwr8%oan 2&9 Fﬁecﬁhpact

o "the taf et ERoPREDRC ﬁf%&fars%h§m§%%§$¥hé ShotinbPe St Roter 100

p03|ﬁjpnegen§5g Enbodlnent Fig. 6A shows in front elevation a target
devi ce according “to a fourth enmbodi nent of the present inven- 15 tion, and

Fig. 6B shows im b'@@kléoanbéoEkrQEberhréﬁgﬁ cE%Gthfa&&%nb%&&ﬁh:deV'Ce
according to the fourth enbodi - nent.” The target device according to the

fourth enmp@dicheneBt-gbasdekPcar aepo8dihyr 86 thehtiestt Ehbgdehermnt group) of
ei ght LEDs 81 through 88 and LED group 9 (second 20 light-emtting el enent

group) of eightrilgED4A9l st ar qught981vkbehoarne dieposddaareur@dtt ateget pl ate
4. As shown in FIG 6B, the target device according to the fourth
enbodi nentvigksackasdingatb posetbod dmbedimentlpfsctbeepcaisentatior- 12A, and
light-emtting elenment en- 25 ergizing unit 13D.
20 vention;
Fig. 4B is a block diagram of a circuit arrangement
of the target device according to the second embodiment;
Fig. S5A is a front elevational view of a target de-
vice according to a third embodiment of the present in-

25 vention;
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- 24 LED group 8 serves to display a score cal cul ated by score
cal cul ator 12A, and LED group 9 serves to display an inpact position
detected by inpact position detector 11. Both LED groups 8, 9 are energi zed
by light-emtting 5 el ement energizing unit 13d. As with the first and sec-
and enbodi nents, LEDs 81 through 88 and LEDs 91 through 9g are positioned
such that each of straight lines (indi- cated by the dot-and-dash lines in
FIG 6A) extending fromthe center of target plate 4 to respective LEDs 81
10 through 88 and respective LEDs 91 through 98 is angularly spaced 45 from
ot her adj acent Bigaightidiaeslodin dimgfanursh #nbbdcobnt arkERggmems 9 i s

di sposed outwardly of LED group 8. However, LED groups 8, 9 are not |limted
to the | ayolutthovwnrdet RI€yidA aduardiEly grouphd neyrdeedbsdimdnposed
outwardly of LED group 9. Wth the target device according to the fourth
em bodiment, LEDgrodpls antraED ¢feipt orad tviegheli a dergetedat col ors.
For exanple, LEDs 81 through 88 of LED group 8 conprise red light-emtting
di odes, ant-EERCQArPNG HrowyHoertdt arydreRpt °EokPei BEegraEn in-
Iight-%nitting,diodes. These differently colored |light em ssion from LED
group & antttEFPYroup 9 is effective to prevent the shooter from mixing up
score displays and ippact posjtion displays, 25 According to the fourth
enbodi ment, LED 49 0UPBBLT of R QG a5t 0 BB (P bs? af b EREgPIEANTTTIERE same

i zi = 25 . ith the fi di d LE 9
For ai apl a5T T THAETC pOLT T Gt ST ST f S ek e PHE  SaRB B erE g
tt ith:th hj L5 5.5 i t: Fig.
7A shows | n 11 ohtoal Loatroh BETAY ghteYELrateL REPHT RS A0 tA=ARE Hemboai ren

of the presegal LONSRLIQA. i 7 j ockf I et
ar r angenent o% tﬁegtarg ttﬁggi%iﬁé&xéﬁéﬁg%ﬁ?%etﬁg ?FFt%EgE%S iﬁght. The 10
targetydeviegraggording to the fifth enbodi ment has LED group 19 of eight

LEDs 191 through 198 which can be ener- gized in energizing patterns that
are changed depengi, NgBONsaaSEDEEK CAL &gLahedfby 6ok i¢aladiHadigmedA and can

al so be energized in energizing patterns that are changed 15 dependi ng on
an i npact pbdsthéeonadgteciedidy acpacdipypste thenfdéthbceabolimesst ;shown in
FIG 7B, the target device according to the fifth enbodi nent al so has
i npact positionFdgt eBRoisla, fsenteectalatianal ¥2aw arfd a itgintgesnide+ ng
el ement en\-rice according to a sixth embodiment of the present in-
15 vention;
Fig. 8B is a block diagram of a circuit arrangement
of the target device according to the sixth embodiment;
Fig. 9A is a perspective view of a target device
according to a seventh embodiment of the present inven-
20 tion;
Fig. 9B is a block diagram of a circuit arrangement
of the target device according to the seventh embodiment;
Fig. 10 is a block diagram of a circuit arrangement

of a target device according to an ‘'eighth embodiment of

25 the present invention;
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20 ergizing unit 13E. Light-emtting el ement energizing unit 13E energizes
LED group 19 to display a score and an inpact position in a time-division
manner, or preferably alternately in an intermttent fashion. Each of LEDs
191 through 198 of LED group 19 com 25 prises a bicolor LED for emtting
color selectively in tw colors. If each of LEDs 191 through 198 is a

bi col or - 26 LED for emtting color selectively in red and green, then
light-emtting el enent energizing unit 13E controls LEDs 191 through 19B to
emt light in reBiforlthsps ayi figostorksvamibnal emi¢wl ofha targeeen for

di splaying inpact 5 positions. Since LED group 19 emts light in different
colors for devspraydegosdin@stand ninpdrtengoydinens, of Hehehpoesentaineasily
di stinguish score displays and inpact position displays fromeach other.
According t%eRhECRIfth enbodi nent, LED group 19 are 10 energized in the
sane energizing patterns as with the first enbodi ment for displaying
scores, and LED gFguplig af o2 kP ek Z&r g Fem hef sanel ERei Bi 2FRANGATt erns as
with the second apd third enmbodi nents for djsplayi i npact posi-. tions. 15
naomuc actie SEEBP ohprEBE | S° Eah A TR o oy oL B0R hBRBAES and

i npact posi&ig€$ wi th bicolor LEDs, the nunber of LEDs used may be small er
than the nuhber’of LEDs used in the fourth embodi ment. Therefore, the tar-
get devi ce according tk i j i s rela: i ow i n cost
and small in si zg%LBGt%Qﬁn’ggd%né%&’sg’)gﬂ%i@%%mg%i%1 F?%gf’Eefﬂg%éF%on a
target devi i o i X ' t e j ion, and
o BB Shoueo b Bckor br ot PRRRTHIch ol Do BFe SRRt by el ol oo
accordi ng tgnghe sixth enbodi ment. The target device according to the sixth
enbodi nent has LED - 27 group 9 of eight LEDs 91 through 98 as with the
target 1devi ce aceggydi ngpt @st BepibERt d€AYPENBRL 2 A¢eeLEENErkAngBe sixth
enbodi nent, at |east one of LEDs 91 through 98, e.g., LEDs 91 fhrough 93,
is used as meneady thaptéogetNdesidécattdpdihgt tbheheheeheh emboaheot a

| ight beam and at | east one of LEDs 91 through 98, e.g., LEDs 95 through
9" is used msnh.busy lanp for indicating that the shooter cannot shoot a

| i ght beam LEDs 91 through 93, which double as the ready |anp, are
positioned below target. 10 plate 4. Therefore, when the shooter holds the
| aser gun and ains at_target plate 4, LEDs 91 through 93 are con- ceal ed
from the vision of tQﬁ§Qﬁé¥ﬁL§% RF (HE RRESERRHD HeHRE'S he ready | anp
does ng&hob t&ugt tpe shooting action of the shooter. LEDs 95 through 97,
whi ch bl £S%5ELROAReRESy | anp, are positioned above target plate 4.

Fig. 3A shows in front elevation a target device
according to a first embodiment of the present invention,
and Fig. 3B shows in block form a circuit arrangement of
the target device according to the first embodiment. The

20 target device has a front surface on which target plate 4
is mounted, the front surface facing a shooting spot
where a shooter is positioned.

The front surface of the target device shown in
Fig. 3A is of a square shape having a vertical dimension

25 of 10 cm and a horizontal dimension of 10 cm. Target

plate 4 which is also of a square shape is mounted on a
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Therefore, when the shooter holds the |aser gun and ains at target plate 4,
LEDs 95 through 9, are present in the vision of the shooter, allow ng the
shooter to easily recognize that the shooter cannot shoot a |ight beam 20
As shown in FIG 8B, the target device according to the sixth enbodi nent

al so has inpact position detector 11, score calculator 12, and
light-emtting elenent ener- gizing unit 13F. Light-emtting el enent

energi zing unit 13F operates LED group 9 selectively as the ready |anp or
25 the busyceanpailnarespofisehtofaostgsatficonvfintkat eapgetsdavtee.- 28
According to the sixth enbodi nent, since LEDs 91 through 98 of LED group 9
doubl e as t Aerge&dplbiapdandmphiésbasy bahpgd pansépandt baseadplhaap-and busy
| anp need to be provided, and hence the nunber of LEDs used may be 5
reduced. | niftheofacgsculieyi sesracasedsngst sheovie sacbhd.t Ar sughnfli LA

enbodi nents, the LED group or groups may be operated as a ready |anp and a
busy | anp. PERtEFbodlAEAet RdaFpgd 0A SRBRBNEH per 3peasine théhget devi ce
ac cordigg to a seventh epbodi nent of the present invention, and Fig) 9B

shown i n° bl $@FIESr AEYIERr BYi £oUFr 8Rg8HEN? F Lhe F£RFHEESdevi ce according to
t he seventh enboﬂ{nent. T r%gt.plahes %E'ch are spaced at .di fferent

di stances 15 fro ea§8fg§§n ENdfCEsHERN h ﬁF@Ppgi)FO@Pg%Flﬁarééﬁ late 4
(spaced 10 m.fraom t.gun) and target plate, 4" (spaced 25 froml aser
Gun) “shown 11 dEgend teind B RBREEELACE P B Entseh i ERERE. Bt oBren "when an

i npact posi t(iL%sr)e@ai 'Eﬁrcf\ﬂﬁ? S&ITe Q1 to@%ddia‘}%%rn%”tt LL?' etrol%'t%t gs, it is 20"
necessary for a scofe cal cul at®r forUSE a Score cCalcul ats Ing €equation

dependi ng onERe 93COK £o 341835, Afret @Elag@HS%E Blu%ts%a%%talgézv%(ifdﬁl | Jrount ed

on the target device. As shown in the target i ce according to

the sevip enttféﬁ%ﬂ@db%nhdhearbétggiaebahe sepkAgiswthch) 1@pahisch 25 can be
operated by the user for setting the type of the - 29 target "plate that

i s actual |y thaniged 9pnatdiepd S @edn k- sYdIE Ech S @&@NmofnsEtﬁ?BB, the target
devi ce according to the seventh enbodi nent also has target plate setting 5

swtch 10, ilnpact (dlesiicateddeyecher dbt-aadetashalldulest dn ¥2B,. 3ad
light-emtting el enent energizing unit 13A. De- pending on the type of the
target pl at eaweincdingagrbmethsetebyetrhefusergesi pdattar dett oplratspesétitvieng
switch 10, light-emtting el ement energizing unit 13A determ nes a 10 score

cal cul ating atth oRh F@rgRle?e i @iney 1a rdaos@aaesmén ifrsactotdesi td%n on the

t ar get féate, and cal cyl ates a score according to the determ ned equati on.
Ther ef ot 8, tIREEEr §éadePitcd 1888 di spl ay an accurate score depending on the

type of the targ plate that i,s actually munted 15 on the rget device.
Target plate settilig t?\ﬁigteéh%ffflr?ﬁy aﬁéq it g}&pé‘tcé:d B9 4 HEM fﬁ%eetgcecd’ervl ces
according tqqthe fourthL01qugl S04t h K09l NRNLR: 34k FTAUHIR en -
ergizing unit 13A. The target device displays a score
with LED group 9. Impact position detector 11 detects
20 impact position (X, y) on target plate 4 according to the
equations (1), (2) described above. Score calculator 12A
calculates the distance from center O of target plate 4
to impact position (x, y) based on detected impact posi-
tion (%, y), and compares the calculated distance with
25 the ranges (radii) of the score areas to calculate a

score for detected impact position (%X, y). It is neces-
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20 Fig. 10 shows in block forma circuit arrangenent of a target device
according to an eighth enbodi nent of the present invention. The target

devi ce according to the eighth enbodi mrent has target plate detector 14 for
automatically detecting the type of the target plate that 25 is actually
nounted on the target device, in addition to inpact position detector 11,
score cal culator 12B, and - 30 light-emtting el enent energizing unit
13A Targetsgkat% d%tectgr 14 caonprises pull-up resistor 14a and detector
14b) Resi st 8P 75 RAFchePEeEnPetded anvath®ladiget andttthe detectingal |y
connected tg .14h. Detectar 14b 5 has its one termnal connected to

.ectar 4
pul | -up resi gggéglég éwaafzﬂtsp&sﬁé:rloﬁ’ef%%t%ﬂﬁeckf%dm FYrRIFEE Resi st or
15 has a resi I ries . depending on the type of the target plate
used, e.g.,ggngggggrgkgn4ggf tgFggf'plate 4' . \Wen target plate 4 is
mount ed on the taf ~LQ. e, esistaor 15 embedded. in target plate 4 has
its ends electricégﬁ§ %gﬁggék d%&éﬁﬁﬁﬁﬂﬁ%ﬁr%iﬁiHQWHQﬁFr%%%sg?F%PFesistance

of resisiormibhesdehechsrkheithyp u t . pl 4. an vi des
out puts themdefgcted tyEgB?éhécgngfgﬁcBﬁgggﬁﬁﬂgﬁ.t§§%k§ e?ebggngﬁgupplied

with the deteotpdot uppehaoRydeheehar skbe 3EaIch (}?Asc'r}gpéaérpr Jri, AppLyes an

. g c
i npact po- sition on target plate 4 as detected by 1npact posiiTon detector

11 to the sbyrecoabcubhatubgteguabinon deperdisngh1d) tie [det ect Sk type.
cal cul ates a score according to the 20 score cal cul ati ng equation, and

suppl i es theutated| hyedcbrecandcudaltioghtl2miitst imgr el@E@ntl £5@F i zi ng uni t
13A. The score is displayed in the manner described above in the first
embodi nent . eAeEBr AU nglenenheesrghtizienbadiiten3BA simaey s SEOre 28D

cal cul atjing_equation used in score calculator 12B is automatically changed
depend?Hb ofit hel & \is0 s qakculatyer 12B1lhas phhtelased, stbeesserfinds it

| ess burdenggne to gggnge t he target plate than with the seventh

enbodi nent , “3hAUARy " BF r oFReNndéphEderd tsdng d ementt e i ziey tamget pl ate
used are eIigLnated..S Acco ding to the eighth enbodi nent, the type of the
target plate used®f e 68T eRbeYd bEPEd %onthheuglesPst divePegtielvtor 15

enbedded innthe targ pl at However, the type of the target plate used
may be dete%%%%’b%ﬁrgggiﬁﬁ ﬁﬁpﬁrﬁﬁfFﬁﬁpgpgﬂéﬂ %P &h SCTIGR ibleaterd i n t he

e e T

pattern of slits dispose el ( ¥ct or 14 may
be LNOUDOAKEN 4t hesbasgels GAARP. EECHL UL N L0y L gl QUL NLgUON o xiT
16 Shove 1 bl ack Torm o e racetarrasauen: COF 20 e ey it usif e ©
accordi ng tecehe 'hSht h BhibeodbpentalBSlator 12 has calculated a score

"9", then light-emitting element energizing unit 13A en-

ergizes LED 9, and LED 9,. If score calculator 12 has

20 calculated a score "10", then light-emitting element en-

ergizing unit 13A energizes all LED 9, through LED 9,.

Stated otherwise, the target device changes combinations

of LEDs to be energized depending on the score which has

been calculated by score calculator 12A. Usually, at

25 least 10 LEDs would be required to display 'scores "O"

through "10". According to the present embodiment, how-
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shown in Fig. 11A, the target device according to the ninth enbodi nent has
seven- segnent score display panel 16 for displaying a score, disposed in an
upper right region of the surface of the target device on which target
plate 25 4 is nounted. Seven-segment score display panel 16 has two sets of
seven LEDs arranged in the shape of "8", the - 32 LEDs bei ng sel ectively
energi zable to display nunerals representing a score. As shown in FIG 11B,
the target device according to the ninth enbodi nent al so has i npact

posi tion dewvectolsifcel sogeose o s d e e xRy sathd s conanglinpleomhiint t 13G
When a |ight beamshot fromlaser gun hits target plate 4, inpact position
(x, y) on natgemsplodt &EPsi $adde tegmirgii 48d mtnmﬁ?rl@ﬁ RERectioat 11 using
equation(1l) and (2) described above, and score cal cul ator 12A cal cu- 10
lates a ScORE BRsHdres devedeedadnrrd ikﬁﬁtleﬁQxB y). The cal cul at ed

score, which is either one of "0" through "10", is displayed on

seven- segment scdr & Wﬂsﬂﬂ%ﬁﬁqﬁﬂﬂﬂbQQﬁmﬁn%coF%ed¥%BFa9r9n?Pe{%E¥e¢he t ar get
device according tq the ninth e iment 1 dlsgﬁnSﬁ Lh a score display
ani t sueh &5%@@@  ESne SRS o S5t i G EBRpRt i ti on
systen1sho%p (! | 1 a d om54the gser grag |ce shooting in a
relatively §ﬁh t* deVite h %t 8%F§ the score dis-

20 pl ay pagzl%lssal f%r dIH%QJ egtlng 1:%corﬁ:ﬁsms %%%a%%oegg Wé&tlﬁpé}% %tl on di spl ay

panel for ayl ng i1 npac p05| i'ons” w arac

conpetiti Oré%.’vetl@? AIRNANGE beiMReN i RSer of LEDs that are used may

further be reduced by using a binary rep:esentation of

10 scores. According to the present invention, the LEDs may
be energized in any energizing patterns insofar as they
allow the shooter to read scores which it has won. While
target plate 4 comprises a solid panel in the present em-
bodiment, it may comprise a sheet of film or paper.

15 2nd Embodiment:

Fig. 4A shows in front elevation a target device
according to a second embodiment of the present inven-
tion, and Fig. 4B shows in block form a circuit arrange-
ment of the target device according to the second embodi-

20 ment.

As shown in Fig. 4A, the target device according to
the second embodiment has LED group 9 comprising eight
LEDs 9, through 9, disposed around target plate 4. Ac-
cording to the second embodiment, eight LEDs 9; through

25 9, of LED group 9 are used to give an approximate indica-

tion of an impact position on target plate 4, rather than
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shooti ng spot where the shooter is positioned and target 25 plate 5 is
required to be 5 mat mninmum and the target device needs to have a
surface area having vertical and - 33 5 10 horizontal dinensions of 10
cmfor installing target plate 4 thereon. Consequently, the size of
seven-segnment score display panel 16 nounted on the target device is
limted, nmaking it difficult for the shooter in the shooting spot to
visually recognize clearly the nuneral s displayed on seven-segnent score

di spl ay parté? deligaie thiscorasoms igshdws grefdgabKd t §hei §pirgptsedres and
im pact positions in sinple energizing patterns as with _the target devices
accordi ng tB-3he¥59 2 hrRAF APHH Imdaseditrentd, angt Rdghtiran di spl ayi ng
scores and inp cxtﬁos'- tions in nuneral s ag%@characters with the score

di spl ay parfdittah TeRETE G NA 2R N RS i n LpenSp Rt NE t ar get

devi ce ac- cordin to.a.tenth.egﬁ1dinent.of tﬁﬁnpresenté nven%%gp, and
FIG 12B sHowE™§'H B 6@ ¥ord &t NS FETeMECoPTONE CalFRE Vi ce
according tq the tenth enbodi nent. As shown i.n Fig. 12A -the target device
supportg ZOlq%%U%\’ & a{r}“ e‘?é)‘]‘ol a el%&ocrén?nr gia]rfegnplltagefrdnt Iécurlfsa%leo,q”tar get

plate 4 havidd,Glg AT 607 sl SASAN ShoWdL BBl Prataund jd s center

Target plate 4 1s fastene ng o he tar evice by four screws

S at its CordieFSsed@ddaly dsyiee Mas, SPepkeiy 18 prayntiedh qx,a \si g wal | 25 of

a casing thereof for producing speech or an el ectronic sound representative

of an inpagioPesiAi P ST@ $E Gcccting Q@Q@ae?%@%‘%iidﬂ%ac(tl )ROs{4y on when
a |light beamshot fromthe |l aser gun (not” shown in FIG 12A) hits target

plate 4. Sphakeridsd nayowe. MUY enaty Ore@d:arendy frdngeiertast a8 Where
target plate 4 is not nounted, rather than a 5 side wall of the casing

t hereofl0 AsoShtmawgetn plate 12B;0 theidtarAet Revitcd dcec grodiing dred Heet ent h
enbodi nent al so has inpact position detector 11, score cal culator 12A, and
sound out putweemtk bh¢ esed@entieh ¢xiparedippsindmrceadteactrtd LERktHcts an
' mpact pOSIa;nd line segment OC extending from center O to LED 9.
Angle 6, formed between line segments OA, OB is smaller
than angle 6, formed between line segments OA, OC.
15 Light-emitting element energizing unit 13B energizes LED
9, on line segment OB. Consequently, when the shooter
hits target plate 4 at a certain impact position, light-
emitting element energizing unit 13B energizes an LED,
all LEDs 9, through 9, of LED group 9, such that the an-
20 gle formed between a line segment extending from center O
to that LED and a line segment extending from center O to
the impact position is minimum. Stated otherwise, the
score areas on target plate 4 are divided into eight an-
gular zones having equal angles (45°) around center O by

25 eight LEDs 9, through 9, disposed at equal angles around

target plate 4, and light-emitting element energizing
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10 tion on target plate 4 at the tine a |ight beam shot fromthe | aser gun
hits target plate 4, sound output control- ler 17 controls speaker 18 to
out put an el ectronic sound indicating that the |ight beam shot fromthe

| aser gun hits target plate 4. In gun shooting activities that use 15
actual bullets, the sound that is produced when a bullet is shot fromthe
gun is much | ouder than the sound that is produced when the bullet actually
hits the target. To give the shooter a feel analogous to an actual shooting
action usi ngnbt resd ermings whieh tengerf devé cdiutdeddangoliamg to the
tenth enbodinent, it is preferable to output the electronic sound from
speaker 18 #®N¢Hethe nERARL IRQYHEE e § slepate@diny oanehenezgdzegurn
However, irrespective of whether a real bullet is shot fromthe real gun or
a |ight beadrkP sPetPR4Ed frorhheletaeringm, angukarceonfe p&hod of tine
that el apses after the shooter pulls the trigger until the real bullet or
the |ight bEBARHRE CIheFUBrget THA £he %%ﬂ%€H%9a5P9tsHBrWblpﬁedéﬁboter -
35 the target plate is considerabl hort, the shooter can have a feel
sinilar%to ﬁe‘gﬁhorgh%b“?ilr{&paa%ﬁi%??’u%}r?% eYJe%FeﬁuﬁF@E‘ FF“&ﬁreBect E§H ¢ sound
simul ating | bul | shot is ou from speaker 18 at the ti.nme the
Iight~bean1§r%§1 ted f cﬂn%hé? %ﬁ;ré%ﬁﬁF%%gﬁoﬁgfgggsﬁlapga & Fﬁﬁgbt

posi tion de r | IpACt L- L ; | memtted
fromthe Ia%g§ﬁgu%éégéﬁﬁt ?H@péiove e%g%%%n%%%ggsgggéggcgfgﬁ%gfgﬁ 12A al so

cal cu- | at egnAosgRI e pased On et dParlaposbhkoBefebeched By 1Q J npact
position detector 11 as with the above enbodi- nents. Information

representingot8g 6KOrEL £t it vl Miél@otﬁecﬂngwsﬁt pbsiZAdns deRitatle sound
output controller 17, which controls speaker 18 to output a sound repre-

senti nd & hef selr eehosed OpréentSEatiereal @pbat edtbyngeematincalhad at or 12A
For exanple, the cal cul ated score may be output as speech information from

speaker 18.thé dbhstscos ey swieiial the Dmpacghpostbabnadevddetesy Mnmad score,
t hen speech information or a nelody indicating that the score is equal to
or higher thentehelpfedetize nsineadtecote 20rnagtbéthr simospdakercts.orlpon
hearing such a sound, the shooter can obtain an auditory recognition of the
score of thE&h8hbardeh deel¢emecenthbay nedt theoargoNdf dNFRUINGT o out - put
from speaker, , 4 gased on iqgapt positions on target 25 plate 4 and scores
dependi ng ofit $RE3Y FpBlt pdeT 2 6hey FhECGFLaRI taT GpIEy TP ERNET displ ayi ng
lnpact]RQSIEh aniigg of the deviating direction of the impact posi-
tion. The shooter confirms the displayed deviating di-
rection, and corrects its shooting action based on the
confirmed deviating direction.
Alternatively, an LED, of all LEDs 9, through 9; of
20 LED group 9, which is linearly closest to point A of the
impact position may be energized to present an approxi-
mate indication of the impact position to the shooter.
3rd Embodiment:
Fig. 5A shows in front elevation a target device
25 according to a third embodiment of the present invention,

and Fig. 5B shows in block form a circuit arrangement of
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and scores with LEDs according to any of the above em bodi nents may be
conbined with the system according to the tenth enbodi nent for producing an
auditory presenta- tion of inpact positions and scores. 5 Wile preferred
enbodi nents of the present inven- tion have been described in specific
terms, such descrip- tionis for illustrative purposes only, and it is to
be understood that changes and vari ations may be nade with- out departing
fromthe spirit or scope of the following 10 clains. - 37 CLAIMS: 1. A
target devi thecbapgesi dgviee tacgetdphatey tha thighd -embodimgnel enBhe group
di sposed near said target plate; inpact position detecting neans for

det ecti ng ahar@gpictepbsét doronningito tthgethprat embodinenscbae bEP-
culating neans for calculating a score based on the im 10 pact position
det ect ed bygsang Pnplceipbti kkbsn Yettdaruul Peadssprangdl rgrunEntatirng

el ement group energizing neans for changi ng energi zing patterns of said
li ght-em ttBR§ Eﬂégénﬂ 8F oUpt lebepds perh eHeOGHTRRT at eiSsEBPERAKB/ or 15
t he detected inpﬁct osition. 2. A target devi ce accordigg t.o cLain11,

B 5 &

wher ei n Sai §1F gRP: efl'Bt FABIRT efRIE CHr 0BPOESHPFI 5BsTASpF gfiL-
lTght-em tt]ng. elLeqsn,ssdiSp8ed 8L 8Y0S Q0ELALLY 11 and 1ight-
emitting element energizing unit 13C.
It is now assumed that the impact position on tar-
get plate 4 is represented by point A in Fig. 5A. Point
10 A is positioned between line segment OB extending from
center O to LED 9, and line segment OC extending from
center O to LED 9;. Angle 0, formed between line segments
OA, OB is smaller than angle 0, formed between line seg-
ments OA, OC. According to the third embodiment, light-
15 emitting element energizing unit 13C also energizes LED
9, on line segment OB as with the target device according
to the second embodiment.
If the difference between angle 0, and angle 0, is at
most a predetermined angle of 11.25°, then light-emitting
20 element energizing unit 13C energizes not only LED 9,
but also LED 9.. When the shooter sees the energization
of both LEDs 9,, 9, the shooter becomes aware of the
fact that the impact position deviates from center O in
an intermediate direction between LEDs 9,, 9;. With the

25 target device according to the third embodiment, there-

fore, light-emitting element energizing unit 13C deter-
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20 equal ly spaced intervals around said target plate. 3. A target device
according to claim2, wherein said light-emtting elenents are positioned
such that an- gles formed between straight |ines extending froma cen- 25
ter of said target plate to said light-emtting el enents, respectively, are
predeterm ned angles. - 38 4. A target device according to claiml1,
wherein said light-emtting el ement group conprises a plurality of
light-emtting elenents, said light-emtting el ement 5 group energi zing
means ener giiziasy aond B (FHirst ildlghémenmtitrig ngl edemestwhiick.i s LEPoSest to the
i npact position on said target plate. 5. A target device according to claim
1, wherei n 10 K& d 38)ghtofemltlt ilEPsel%enthroggbups cohgdEilbagoamlural ity of
light-emtting el ements, said |ight-emtting el enment group energizing neans
conpri si ng Shady tifegiddiond ogme boedaian iggHineniseorsg tele&meRts such
that an angl e forned between a straight line extending froma center of 15
sai d targetif %N FEHEF She oithate LE e hkinG f§EReL fenextand-a
straight line extending frgmsaid center of said target, plate.to said

i mpact osiltr}%ng’iﬂ{“ Sc(ﬁrﬁ:e[ra hé© g MPESH MIRih: o (%.OlRQt gbgé‘ts devi ce
according t laiml, _wherein.said lightyemtiing ment . gr onprises a
plurality o%%naiclllg%stm- e?ﬁ];,% nganeqleer’reﬁt'sef' 'S;%ldlpi 5#}? eﬁéft i #éde?rgurrjg% group
ener gi zi ng [4S] er.m ni n fg r i-ght itting

el enent, of sai § fﬂ%@%ﬁg{%iﬁ@%@n séﬁI ’sg”c tgﬁa?{laﬁtghg%m or ned

betveen a sfyal dat 1 XA G- PP SR ?’ 10fn & Al Iz RirRf-e to

said - 39 first light-emtting elenment and a straight |ine extend- ing

fromthe ceersdm sadntdar@ato Rirpite dEd S 1iRacegaRt ioa 10 nxditd t ar get
plate is a smallest first angle, and a second light-emtting el ement, of

sai d | 1ght -srsaEl8dt | edriedtidle SUche t,had, an angl esApr methéef ween a
straight line extending fromthe center of said target plate to said second
| i ght - em t t1ightetankemnt irende idnerst raiatdidinge exdtendherfamhAde dent er  of
said target plate to said inpact position on said target plate is a 10 next
smal | est setonet ahidht -emicttying rgleawdnk f (TEBD 9,) ghtndenilspi rypesbément, and
energi zing said second light- emtting elenent if the difference between
sai d secondtimgiecend kight femitting elerentt R &) piddéher Aiféeran- gl e.

15 7. A target device according to claim1, wherein said light-enmtting

el ement gr GHFOMRIYIIL I § 130 DFe | 3nht theyi TR ent’sS Faid _
20711 it et 9T5 iy B EIRTHS e b THER o1 zod depending on the score o
cal cul ated by saig §88r§r§3é€%¥£§£88 gﬁgfg'is 11.25°, then the
score areas on target plate 4 can be divided into 16 an-
gular zones having equal angles (22.5°) around center O.
With this arrangement, although the number of LEDs used
20 in the target device according to the third embodiment is
the same as the number of LEDs used in the target device
according to the second embodiment, the resclution with
which to indicate the direction of the impact position

with respect to the center of target plate 4 can be twice

25 the resolution of the target device according to the sec-
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8. A target device according to claim?7, wherein said light-enitting

el ement group conprises a plurality 25 of light-emtting elenents, said
light-emtting el ement group energizing nmeans conprising neans for changing
com - 40 bi nations of light-emtting elenents to be energi zed de-
pendi ng on the score cal cul ated by said score calculating neans. 5 9. A
target device according to claiml, wherein said light-emtting el enent
group conprises a first light-emtting el ement group energi zable in

ener gi zi ngopdt tabbaimeheh vaky ,depentieng «Prdsem tsadng, acle ul atadyby said
score cal cul ating nmeans, and a second light-emtting 10 el enment group

ener gi zabl éarnzenesgi zi ng patterns which vary dependi ng on the i npact
position detected by said inpact position detecting neans. 10. A target
devi ce accor di n§hteo telrgien Yewitte eiavdrslisey dcd it thiphd -embodimgnel enent
group and said second light-emtting el ement group are energizable to emt
l'i ght in dephedéspleyl drmpaciteposditiivalsy with sAmmrgetnaieyi znaq@atdi ng to
claim1, wherein 20 said light-emtting el enent group energizing neans com
pri ses freah€rnr OdndEG SireyPsH-d ISigine @nah iSignrl e rRR T GF HLRT tRA spl ay
the score and the inppact position in a time-division manner. 25 12. A
target devit€&NScOSr dEg HEUR & FafL VAR h R iRPIFYMICRF ¥R Ny el enent

roup energi.zin ans com - .41 .
9 P %1sta%twﬁoca€ion, the shooter positioned far from the

target is able to easily recognize the impact position
without the need for a display device for displaying an
10 image of the target in the vicinity of the shooting spot
where the shooter is positioned.
4th Embodiment:
Fig. 6A shows in front elevation a target device
according to a fourth embodiment of the present inven-
15 tion, and Fig. 6B shows in block form a circuit arrange-
ment of the target device according to the fourth embodi-
ment. The target device according to the fourth embodi-
ment has LED group 8 (first light-emitting element group)
of eight LEDs 8, through 8, and LED group 9 (second
20 light-emitting element group) of eight LEDs 9, through 9,
which are disposed around target plate 4.
As shown in FIG. 6B, the target device according to
the fourth embodiment also has impact position detector
11, score calculator 123, and light-emitting element en-

25 ergizing unit 13D.
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prises neans for energizing said light-emtting el enent group to display
the score and the inpact position alter- nately in an intermttent fashion.
5.13.. A target device according to claiml, wherein said light-emtting

el ement group conprises a plurality of light-emtting elenents, each of
said light-emtting el ements conprising a bicolor light-emtting diode for
emtting light in two colors. 10 14. A target device according to claim 13,
wherein said |light-emtting el enment group energi zi ng means cont prises
means for ener glEhh@rsnind 8 iggnves teidisel ayent scaresptalculatetdre and t he
i mpact position in different 15 colors. 15. A target device according to
claimi1, WREPERnCSAicRligitet -1edhit tandy IR aEsmuRyrdeewpriseslisPldvural ity of
light-emtting el enments, at |east one of said light- 20 emtting el enents
bei ng oper 35 éMRECE PO YUMFFRCER RN cHtrarf (PRS il ehst&actOm shoot at
the target .plate. 16. A target device according to claim 15, wherein said
at | east or]rg of %§’§i%d LEY e RRS 19 ng’ éf%?re?ﬁ%r%ﬂ%‘ﬁ By FOTEHAE RS the
ready |

i it d bel i I Lo- 42, 17, A
20 8P R, B sl oY s LGOSl LS oo 9By Adere
i I | i{. fo i semttl | f id
comp 565 Bl WAL nei g SheREniy phpkedolioeel 00,

that a shogher jcannRat U L5 LA GEo P! & a1 £ 4 98ty flevi ce
according to clpal m 17?”%?\12& ein sald at [east one %&t sal d%l gjhr%-em tting
el ements WRia&Rd by the dot-and-dash lines in FIG. 6A) extending

from the center of target plate 4 to respective LEDs 8,

10 through 8; and respective LEDs 9, through 9, is angularly
spaced 45° from other adjacent straight lines. In the
fourth embodiment, LED group 9 is disposed outwardly of
LED group 8. However, LED groups 8, 9 are not limited to
the layout shown in FIG. 6A, but LED group 8 may be dis-

15 posed outwardly of LED group 9.

With the target device according to the fourth em-
bodiment, LED group 8 and LED group 9 emit light in dif-
ferent colors. For example, LEDs 8, through 8, of LED
group 8 comprise red light-emitting diodes, and LEDs 9,

20 through 9, of LED group 9 comprise green light-~emitting
diodes. These differently colored light emission from
LED group 8 and LED group 9 1s effective to prevent the
shooter from mixing up score displays and impact position
displays.

25 According to the fourth embodiment, LED group 8 for

displaying scores are energized in the same energizing
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10 is operable as the busy lanp is positioned above said target plate. 19.
A target device according to claiml, further conprising: 15 a switch for
setting a type of the target plate which is nounted in place. 20. A target
devi ce according to claim 19, wherein said score cal cul ati ng neans
conprises neans for changing 20 an equation for calculating the score from
sai d i npact position, depending on the type of the target plate which is
set by said switch. 21. A target device according to claim1, further 25
conpri si ng:Patterns agyetiddt it it resoodimendti éad FERetE@UMg a type of
the target plate which is nounted in place. 22. A target .device according
to claim 21,0@%?%@351%1@% P A 5 FESTI G AN dDSEERE f or

changi ng an equation for_cal culating t score from said ijppact position
dependi ng JHEHE1HE RILEHES ;fﬁgé”fﬂﬂ ;Lt%be WHER crp % det ect ed

by sai d detect.ing neans. 10 23. A target device according to claim 21,
wher ei n smWfQEEECting means conprises neans for detecting the type of the

target gl at i S unted in place by reading the resistance of a
resistog e $m¥§¥§élW%§§tar- get plate which is nounted in place. 15 24. A

e e oar PR T 4880 I, Ao L S SR iR £ oS
by according to a fifth embodiment of the present invention,
and Fig. 7B shows in block form a circuit arrangement of
the target device according to the fifth embodiment. The
10 target device according to the fifth embodiment has LED
group 19 of eight LEDs 19, through 19, which can be ener-
gized in energizing patterns that are changed depending
on a score calculated by score calculator 12A and can
also be energized in energizing patterns that are changed
15 depending on an impact position detected by impact posi-
tion detector 11.
As shown in FIG. 7B, the target device according to
the fifth embodiment also has impact position detector
11, score calculator 123, and light-emitting element en-
20 ergizing unit 13E. Light-emitting element energizing
unit 13E energizes LED group 19 to display a score and an
impact position in a time-division manner, or preferably
alternately in an intermittent fashion.
Each of LEDs 19, through 19, of LED group 19 com-
25 prises a bicolor LED for emitting color selectively in

two colors. If each of LEDs 19, through 19, is a bicolor
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reading information stored in an I C chip enbedded in the 20 target plate
which is nounted in place. 25. A target device according to claim 21,
wherein said detecting means conprises neans for detecting the type of the
target plate which is mounted in place by 25 readi ng magnetic information
enbedded in the target plate which is nounted in place. - 44 26. A
target device according to claim21, wherein said detecting neans conprises
means for detect- ing the type of the target plate which is nounted in 5

pl ace by res®D nfor guattteiny doldd tseldcaiead iih kel tald gelerp] atlgenhich is
nounted in place. 27. A target device according to claim1l, wherein said

| i ght - em t t1nghtetanent igy ctlenenteratgigiadiing iuhiendr3E Kbrgizo Ixg TEbS er ns

whi ch are visually recogni zable as a character and/or a numera

repr esent i ngP;saiha osigbr 8 9antd oemstai ighpaiot posifoondifBla¥inar get device
according to claim1, further 15 conprising: sound output neans for

out put ti ng Sewrels i amdrto i onl digenidi rgresm £ohoti smlawing timpret pl at e
and/ or said score and/or said inpact position. 20 29. A tafget devi ce
conpri siPng:P@aSihkeRs . pl 3inee | WREr Pty enide iy pahst FeF¥eret ect i ng
an inpact posjtion_on said target plate: score calcul ating neans for

cal cul at i ng"@! 255 sEoF A 1R Ui tHeP 19 pdRaGorP At ety byhRaid im

shooter can easily distinguish score displays and impact
position displays from each other.

According to the fifth embodiment, LED group 19 are

10 energized in the same energizing patterns as with the
first embodiment for displaying scores, and LED group 19
are energized in the same energizing patterns as with the
second and third embodiments for displaying impact posi-
tions.

15 Inasmuch as one LED group 19 is capable of display-
ing both scores and impact positions with bicolor LEDs,
the number of LEDs used may be smaller than the number of
LEDs used in the fourth embodiment. Therefore, the tar-
get device according to the fifth embodiment is rela-

20 tively low in cost and small in size.
6th Embodiment:

Fig. 8A shows in front elevation a target device
according to a sixth embodiment of the present invention,
and Fig. 8B shows in block form a circuit arrangement of

25 the target device according to the sixth embodiment. The

target device according to the sixth embodiment has LED
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pact position detecting neans; and - 45 sound out put neans for

out putting sound infor- mation depending on a shot on said target plate
and/ or said score and/or said inmpact position. 5 30. A target device
dccording to claim29, further conprising: a switch for setting a type of
the target plate which is nmounted in place. 10 31. A target device
according to claim?29, further conprising: detecting neans for
automatically detecting a type of the target plate which is nounted in

IOI ace. - 46 groA@. .AofAkiAAtALESSANR HPoUgh A Ak. Rithn¥hA. farfetAf (R A, ;
JA@GR Ay R A(, . A?. A A?. A@. Afa. A(. Ayu Af?. Aa@ AS. Ay, . Ayu@ ASuS. A@
" AS. AF, A@)d@vmﬁélﬁéoﬁrdlng to the first embodiment. According to
Y. Al . AlF. AYY,/ @yP@AL_F} xsni d*Y] caU] ca] c: a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cdlrea]xia]tda|ardjocHmemltc ajacaleaktapoa] ofi] LBPpsaPcRaiioByh 94, 1
69: <"[r}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]c
a] ca] ca] ca] &a]Ta] dd)a]%afbapuvahcd]cdlscalsedzedda ready lamp for in-
5 dicating that the shooter can shoot a light beam, and at
least one of LEDs 9; through 9;, e.g., LEDs 9, through 9,
is used as a bﬁsy lamp for indicating that the shooter
cannot shoot a light beam. LEDs 9, through 9;, which
double as the ready lamp, are positioned below target
10 plate 4. Therefore, when the shooter holds the laser gun
and aims at target plate 4, LEDs 9, through 9, are con-
cealed from the vision of the shooter by the gunbarrel,
and hence the ready lamp does not obstruct the shooting
action of the shooter. LEDs 9, through 9,, which double
15 as the busy lamp, are positioned above target plate 4.
Therefore, when the shooter holds the laser gun and aims
at target plate 4, LEDs 9. through 9, are present in the
vision of the shooter, allowing the shooter to easily
recognize that the shooter cannot shoot a light beam.
20 As shown in FIG. 8B, the target device according to
the sixth embodiment also has impact position detector
11, score calculator 12, and light-emitting element ener-
gizing unit 13F. Light~emitting element energizing unit
13F operates LED group 9 selectively as the ready lamp or

25 the busy lamp in response to a signal from an external

source.
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g§4f3+I§D fé%ft__ é) f%%%%g{ég%l%) y%é%OAUU& 9) g%%re calculator
12B, and light-emitting element energizing unit 13A. De-
pending on the type of the target plate which has been
set by the user using target plate setting switch 10,
light-emitting element energizing unit 13A determines a

10 score calculating equation for determining a score from
an impact position on the target plate, and calculates a
score according to the determined equation. Therefore,
the target device can display an accurate score depending
on the type of the target plate that is actually mounted

15 on the target device.

Target plate setting switch 10 may be incorporated
in the target devices according to the fourth through
sixth embodiments.
8th Embodiment:

20 Fig. 10 shows in block form a circuit arrangement
of a target device according to an eighth embodiment of
the present invention. The target device according to
the eighth embodiment has target plate detector 14 for
automatically detecting the type of the target plate that

25 is actually mounted on the target device, in addition to

impact position detector 11, score calculator 12B, and
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10

15

20

25

is electrically connected to detector 14b. Detector 1l4b
has its one terminal connected to pull-up resistor l4a
and its other terminal connected to ground. Resistor 15
has a resistance which varies depending on the type of
the target plate used, e.g., target plate 4 or target
plate 4'. When target plate 4 is mounted on the target
device, resistor 15 embedded in target plate 4 has its
ends electrically connected to detector 14b, which reads
the resistance of resistor 15, detects the type of
mounted target plate 4, and provides outputs the detected
type to score calculator 12B.

After being supplied with the detected type from
detector 14b, score calculator 12B applies an impact po-
sition on target plate 4 as detected by impact position
detector 11 to the score calculating equation depending
on the detected type, calculates a score according to the
score calculating equation, and supplies the calculated
score to light-emitting element energizing unit 13A. The
score is displayed in the manner described above in the
first embodiment.

According to the eighth embodiment, since the score
calculating equation used in score calculator 12B is

automatically changed depending on the type of the target
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10%& () - 10‘V@hé)ta%@él: &Qé’cel%&ﬁ:\%gl.@?{élh&e(Eebéhhhﬂé\é\%@iﬁe%t, and
any errors involved in setting the type of the target
plate used are eliminated.
5 According to the eighth embodiment, the type of
the target plate used is detected based on the resistance
of resistor 15 embedded in the target plate. However,
the type of the target plate used may be detected by
reading information stored in an IC chip embedded in the
10 target plate, magnetic information embedded in the target
plate, or a pattern of slits disposed in the target
prlate.

Target plate detector 14 may be incorporated in the

target devices according to the fourth through sixth em-
15 bodiments.
9th Embodiment:

Fig. 11A shows in front elevation a target device
according to a ninth embodiment of the present invention,
and Fig. 11B shows in block form a circuit arrangement of

20 the target device according to the ninth embodiment. As
shown in Fig. 112, the target device according to the
ninth embodiment has seven-segment score display panel 16
for displaying a score, disposed in an upper right region
of the surface of the target device on which target plate

25 4 is mounted. Seven-~segment score display panel 16 has

two sets of seven LEDs arranged in the shape of "8", the
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LEDs being selectively energizable to display numerals
representing a score.
As shown in FIG. 11B, the target device according
to the ninth embodiment also has impact position detector
5 11, score calculator 12A, and score display unit 13G.
When a light beam shot from laser gun hits target
plate 4, impact position (x, y) on target plate 4 is de-
tected by impact position detector 11 using equation(1l)
and (2) described above, and score calculator 12A calcu-
10 lates a score based on detected impact position (x, Vy).
The calculated score, which is either one of "0" through
"10", is displayed on seven-segment score display panel
16 by score display unit 13G.
The target device according to the ninth embodiment
15 dispenses with a score display unit such as display unit
5 of the electronic gun shooting competition system shown
in Fig. 1, and allows the user to practice shooting in a
relatively small space.
The target device may have not only the score dis-
20 play panels for displaying scores, but also an impact po-
sition display panel for displaying impact positions with
characters.
In shooting competitions, the distance between the
shooting spot where the shooter is positioned and target
25 plate 5 is required to be 5 m at minimum, and the target

device needs to have a surface area having vertical and
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horizontal dimensions of 10 cm for installing target
plate 4 thereon. Consequently, the size of seven-segment
score display panel 16 mounted on the target device is
limited, making it difficult for the shooter in the

5 shooting spot to visually recognize clearly the numerals
displayed on seven-segment score display panel 16. For
this reason, it is preferable to display scores and im-
pact positions in simple energizing patterns as with the
target devices according to the first through eighth em-

10 bodiments, rather than displaying scores and impact posi-
tions in numerals and characters with the score display

panel.
10th Embodiment:
Fig. 12A shows in perspective a target device ac-

15 cording to a tenth embodiment of the present invention,
and FIG. 12B shows in block form a circuit arrangement of
the target device according to the tenth embodiment.

As shown in Fig. 12A, the target device supports
square target plate 4 centrally on its front surface,

20 target plate 4 having circular score areas as shown in
Fig. 2 around its center. Target plate 4 is fastened to
a casing of the target device by four screws 5 at its
corners.

Target device has speaker 18 mounted on a side wall

25 of a casing thereof for producing speech or an electronic

sound representative of an impact position and a score
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4. Speaker 18 may be mounted on any regions of target
device where target plate 4 is not mounted, rather than a
5 side wall of the casing thereof.
As shown in Fig. 12B, the target device according
to the tenth embodiment also has impact position detector
11, score calculator 12A, and sound output controller 17.
When impact position detector 11 detects an impact posi-
10 tion on target plate 4 at the time a light beam shot from
the laser gun hits target plate 4, sound output control-
ler 17 controls speaker 18 to output an electronic sound
indicating that the light beam shot from the laser gun
hits target plate 4. In gun shooting activities that use
15 actual bullets, the sound that is produced when a bullet
is shot from the gun is much louder than the sound that
is produced when the bullet actually hits the target. To
give the shooter a feel analogous to an actual shooting
action using a real bullet with the target device accord-
20 ing to the tenth embodiment, it is preferable to output
the electronic sound from speaker 18 at the time the
light beam is emitted from the laser gun. However,
irrespective of whether a real bullet is shot from the
real gun or a light beam is emitted from the laser gun,
25 since the period of time that elapses after the shooter

pulls the trigger until the real bullet or the light beam

hits the target plate is considerably short, the shooter
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have a feel similar to a gun shooting action using a real
bullet if an electronic sound simulating a real bullet
shot is output from speaker 18 at the time the light'beam
5 emitted from the laser gun hits target plate 4.

Impact position detector 11 detects an impact posi-
tion of the light beam emitted from the laser gun as with
the above embodiments. Score calculator 12A also calcu-
lates a score based on the impact position detected by

10 impact position detector 11 as with the above embodi-
ments. Information representing the score calculated by
score calculator 12A is sent to sound output controller
17, which controls speaker 18 to output a sound repre-
senting the score based on the score calculated by score

15 calculator 12A. For example, the calculated score may be
output as speech information from speaker 18. If the
score is equal to or higher than a predetermined score,
then speech information or a melody indicating that the
score 1is equal to or higher than the predetermined score

20 may be from speaker 18. Upon hearing such a sound, the
shooter can obtain an auditory recognition of the score
of the shot.

In the tenth embodiment, sound information is out-
put from speaker 4 based on impact positions on target

25 plate 4 and scores depending on the impact positions.

The visual display system for displaying impact positions
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the tenth embodiment for producing an auditory presenta-

tion of impact positions and scores.

5 While preferred embodiments of the present inven-

tion have been described in specific terms, such descrip-

tion is for illustrative purposes only, and it is to be
understood that changes and variations may be made with-

out departing from the spirit or scope of the following

10 claims.
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yZ 1056 a light-emitting element group disposed near

sald target plate;

impact position detecting means for detecting
an impact position on said target plate and/or score cal-
culating means for calculating a score based on the im-

10 pact position detected by said impact position detecting

means; and

light-emitting element group energizing means
for changing energizing patterns of said light-emitting
element group depending on the calculated score and/or

15 the detected impact position.

2. A target device according to claim 1, wherein
said light-emitting element group comprises a plurality
of light-emitting elements disposed at substantially

20 equally spaced intervals around said target plate.

3. A target device according to claim 2, wherein
said light-emitting elements are positioned such that an-
gles formed between straight lines extending from a cen-

25 ter of said target plate to said light-emitting elements,

respectively, are predetermined angles.

- 38 -



& ()-1yyZ"109& ()-!;yZ"10% r& ()- 10M 10M 10MKOLO0%VE ()-!e-"109XX& ()- 3
}A<{Y810/! !-"10%

& ()-L$nt 10%& () - g! L$nt 109%&' () - gynt 10%&' () - z! yni 10%&' () - zyZ" 10%&' () - Q-\ =10/
1 11109 ()-!!10% ()-!!10% ()- 10 10 10; MLOY%& ()--"10% ()- zY:~\=10/!

y" 10%8&' () -

y" 109658 ()-!y" 10%+& ()-!~y" 10%&' ()-ff"10%& ()-z!yff"10%& ()-z$%& @ Y: 10/ !
@"109%& ()-y! @"10%00% ()-y 10 10 10; 109& ()-!s-"10%v+v& ()-G

| ~-"10% ()-G @NLI }[9{Y: 10/! ! F$$109%WME ()- !$$10% & ()-

L& 1098 ()-f!~, & 10%008& ()-f, "10%& ()-y!~, "10%00& ()-yl]azodY710/!!&S
10%; & ()- 100 100 100%ka2GFORAEY 1 EEBE O3RN G ) td YD IAYR, (Yhér&Hd 0%00L () -
aqf vzY7dY710/ 11" 10%& () -

"109& () - 'oaidRIIINE- n) it i O9aRer{gnt g rdQYE qnpr &S sl GAKRL U Da Mty
}rg\=10/1"!,10%& ()- 10M 10M
of light-emitting elements, said light-emitting element
5 group energizing means energizing one of said light-
emitting elements which is closest to the impact position

on said target plate.

5. A target device according to claim 1, wherein
10 said light-emitting element group comprises a plurality
of light-emitting elements, said light-emitting element
group energizing means comprising means for energizing
one of said light-emitting elements such that an angle
formed between a straight line extending from a center of
15 said target plate to said one of the light-emitting ele-
ments and a straight line extending from said center of
said target plate to said impact position on said target

plate is minimum.

20 6. A target device according to claim 1, wherein
said light-emitting element group comprises a plurality
of light-emitting elements, said light-emitting element
group energizing means comprising means for determining a
first light-emitting element, of said light-emitting ele-

25 ments, such that an angle formed between a straight line

extending from a center of said target plate to said
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plate to said second light-emitting element and the
straight line extending from the center of said target
plate to said impact position on said target plate is a

10 next smallest second angle, energizing said first light-
emitting element, and energizing said second light-
emitting element if the difference between said second
angle and said first angle is at most a predetermined an-
gle.

15

7. A target device according to claim 1, wherein
said light-emitting element group comprises a plurality
of light-emitting elements, said light-emitting element
group energizing means comprising means for changing

20 light-emitting elements to be energized depending on the

score calculated by said score calculating means.

8. A target device according to claim 7, wherein
said light-emitting element group comprises a plurality
25 of light-emitting elements, said light-emitting element

group energizing means comprising means for changing com-
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pending on the score calculated by said score calculating

means.

5 9. A target device according to claim 1, wherein
said light-emitting element group comprises a first
light-emitting element group energizable in energizing
patterns which vary depending on the score calculated by
said score calculating means, and a second light-emitting

10 element group energizable in energizing patterns which
vary depending on the impact position detected by said

impact position detecting means.

10. A target device according to claim 9, wherein
15 said first light-emitting element group and said second
light-emitting element group are energizable to emit

light in different colors, respectively.

11. A target device according to claim 1, wherein

20 said light-emitting element group energizing means com-
prises means for energizing said light-emitting element
group to display the score and the impact position in a

time-division manner.

25 12. A target device according to claim 11, wherein

said light-emitting element group energizing means com-
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nately in an intermittent fashion.

5 13. A target device according to claim 1, wherein
said light-emitting element group comprises a plurality
of light-emitting elements, each of said light-emitting
elements comprising a bicolor light-emitting diode for
emitting light in two colors.

10
l4. A target device according to claim 13, wherein
said light-emitting element group energizing means com-
prises means for energizing said light-emitting elements

display the score and the impact position in different

15 colors.

15. A target device according to claim 1, wherein
said light-emitting element group comprises a plurality
of light-emitting elements, at least one of said light-

20 emitting elements being operable as a ready lamp for in-

dicating that a shooter can shoot at the target plate.

16. A target device according to claim 15, wherein
said at least one of said light-emitting elements which
25 1is operable as the ready lamp is positioned below said

target plate.
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said light-emitting element group comprises a plurality
of light-emitting elements, at least one of said light-
5 emitting elements being operable as a busy lamp for indi-

cating that a shooter cannot shoot at the target plate.

18. A target device according to claim 17, wherein
said at least one of said light-emitting elements which
10 is operable as the busy lamp is positioned above said

target plate.

19. A target device according to claim 1, further
comprising:
15 a switch for setting a type of the target

plate which is mounted in place.

20. A target device according to claim 19, wherein
said score calculating means comprises means for changing

20 an equation for calculatiﬂg the score from said impact
position, depending on the type of the target plate which

is set by said switch.

21. A target device according to claim 1, further

25 comprising:
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type of the target plate which is mounted in place.

22. A target device according to claim 21, wherein

S5 said score calculating means comprises means for changing
an equation for calculating the score from said impact

position, depending on the type of the target plate which

is automatically detected by said detecting means.

10 23. A target device according to claim 21, wherein
said detecting means comprises means for detecting the
type of the target plate which is mounted in place by
reading the resistance of a resistor embedded in the tar-
get plate which is mounted in place.

15

24. A target device according to claim 21, wherein
said detecting means comprises means for detecting the
type of the target plate which is mounted in place by
reading information stored in an IC chip embedded in the

20 target plate which is mounted in place.

25. A target device according to claim 21, wherein
said detecting means comprises means for detecting the
type of the target plate which is mounted in place by

25 reading magnetic information embedded in the target plate

which is mounted in place.
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wherein said detecting means comprises means for detect-~

ing the type of the target plate which is mounted in

S place by reading a pattern of slits disposed in the tar-

get plate which is mounted in place.

27. A target device according to claim 1, wherein

said light-emitting element group is energizable in ener-

10 gizing patterns which are visually recognizable as a

character and/or a numeral representing said score and/or

said impact position.

28. A target device according to claim 1,

15 comprising:

further

sound output means for outputting sound infor-

mation depending on a shot on said target plate and/or

said score and/or said impact position.

20 29. A target device comprising:

a target plate;

impact position detecting means for detecting

an impact position on said target plate;

score calculating means for calculating a

25 score based on the impact position detected by said im-

pact position detecting means; and
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sound output means for outputting sound infor-
mation depending on a shot on said target plate and/orx

said score and/or said impact position.

30. A target device according to claim 29, further

comprising:
a switch for setting a type of the target

plate which is mounted in place.

31. A target device according to claim 29, further

comprising:
detecting means for automatically detecting a

type of the target plate which is mounted in place.
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