
3,101,198 J,E?VVILLIAMS 

AUTOMATICALLY SCORINGDART B0ARD 

Aug?20,1963 

2 Sheets-Sheet L Filed 0ct?4,1961 

Z 

? 
F1G.4 F1G?3 

JVVEVTOR? 
JAMESE,WLLAMS 

BY 

  

  

    

  

  

  



3,101,198 J,E,VVILLIAMS 

AUTOMATICALLYSCORING DART B0ARD 

Aug?20,1963 

2Sheets-Sheet2 Filed 0ct?4,1961 

F1G.5 

~~~? 

F1G.6 

F1G?8 
JVVEVTOR, 

JAMES E.W1LL1AMS 

47?7CAYVEY 

  

  

  



UnitedStates Patent Ofce 3.101198 
Patented Aug… 20,1963 

1 

3.101,198 
AUTOMATICALLYSCORINGDART B0ARD 
James E?Wiliams,9TodRoad,Norwalk,Conn? 

FiledOct,4,1961,Ser,No.142.941 
8Claims,(Cl?273?102.2) 

Thisinvention relatesto an automatic scoringtarget 
board for darts and similar miss?es whichdonot pene 
trateentirelythroughthetarget? 

* The problem of an automatic Scoringtarget presents 
Severalrequirements? 
must be areliable indication,usualy electrical,whena 
missiestrikesatarget,The Secondrequirementisthat 
afteramissile has struckthe targetthe signal should be 
extinguished sothatitcan registeragain whenthenext 
missiestrikes?Thethirdrequirementwhichappliesonly 
to targets in which the missie remainsin the targetis 
thatthereshal not beanotherindication whena missile 
is removedfromatarget, 
,The problemfortargets whichareto be usedwithfre 
armsandin whichthe bulet passesentirelythroughthe 
target wassolved a halfcenturyago,Suchatargetis 
describedin U.S. Patent474,109?The targetwas pro 
vided with two spaced conductingsurfaceswith insula 
tion betweenthem,Thespacingwaslessthanthelength 
ofabulet,Thus,whenstruck bya bulletasthe bulet 
penetratedthetargetfora briefinstantitWasincontact 
with both conducting1ayersandanelectrical signalwas 
obtained permittingelectricalindication orforanyother 
purpose such as scoring for which an electrical signal 
may be used?The second requirement was,of course, 
automaticaly met because the bulet passed entirey 
throughthetargetandsotheelectricalcontactWasimme 
diately brokenandthetargetwassetforthenextbulet? 
Thethirdrequirementofpreventinga signalwhenamis 
sileis removed from thetarget,of Course,didnotarise? 
The presentinvention deals with targets for missiles 

whichremaininthetargetsuchasdarts,arrowsand the 
like?Itwilbe describedmorespecificalyinconnection 
with the use of dartsforwhichtargetstheinventionis 
very wel suited,Essentialyin the presentinvention 
therearetwo conductivesurfacesasintheoldtargetsbut 
theyare of quiteadiferentnature?The firstsurfaceis 
aresientmesh withsuficientlylarge meshessothatthe 
tip ofthedartorarrowcanpassthroughthem,Asmore 
of the dart penetratesanditscroSS-Sectionincreasesthe 
meshismovedinwardly,Finalythemetalictipstrikes 
a second conductinglayer which may also be of mesh 
aithough thisisnotessentialinal modifications of the 
invention,Whatisessential,in additionto the obvious 
imitation thatthe meshes ofthe frst conductinglayer 
must be suficienty smallsothatat Some point thetip 
ofthedartcannolongerpass,isthatthefirstconducting 
meshmustberesientymounted?Thismaybethere 
sience ofthemeshitselforboth conductinglayers may 
be mounted in a suitable elastic Substance Such as a foamedelastomer,Thesecondessentialisthatthepro 
jectie musthave a metalic Sectionatitstip shorterthan 
thespacingbetweenthe conductinglayersbutsuficiently 
1ongsothatwhenthe frstmeshis bentinwardyasthe 
dart strikes,the target contactis made?Whie before 
use the dartsor otherprojectiles on the targetare sep 
arate,they combine and coact when the missile strikes 
thetarget,hotherwords,thepresentinventionisnot 
useful with a dart which is allmetalic orwith a dart 
which doesnothave alongenough metalic Sectionatits 
tip to make contact when the frst meshis sprungmo 
mentariyinward, · - 

The presentinvention makessignals wheneverthe tar 
getis Struckmomentariy witha proper kind of missile? 
The signal ceasesimmediatelyasthe frst mesh springs 

Thefrstrequirementisthatthere 
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2 
outand,of course,whenthe dartorothermissileiswith 
drawn,nosignalis produced? · 
Itshould be understoodthatthe presentinventionis 

usefulinal designs oftargets,Thus,for example,in 
certaintargets whereitis desired tosignalany hit on 
the target the two conductive surfaces extend overthe 
whole ofthetargetandthe signal producedwhenadart 
strikes does nottel1What part of atargetis struck… 
Othertargetsareintheform ofbuls-eyeswith concen 
tricrings,Thepresentinventionissuitableforthistype 
oftargetalsobut,of course,the conductivesurfacesmust 
then be brokenupintoannularpieceswith Separateelec 
triccircuitssothatasignalisgiven which wiltell what 
part of thetargetisstruck,Obviousty,ofcourse,the 
features ofthe presentinventionarenot concernedwith 
the shape ofthetargetandperformequalywelwithal 
Shapes, - - · · 

The invention wil be described in greater detailin 
conjunctionwiththedrawingsinwhich: - - 

FIGS.1to4arecross-Sectionsofatargetatvarious 
Stages asa dart strikes the target,penetrates?comesto 
restandiswithdrawn; ?· 

FIG. 5isa Section through a diferentform of dart, 
and 
FIGS.6to8representcross-sectionsofatargetasitis 

struck bythe dart of FIG,5,immediatelythereafterand 
asthedartisremoved? - - 

Inthemodfcationsshownin FIGS1to4aportion 
ofatargetisshownin cross-section withrelativelywide 
mesh conductive layer 1,asecond conductive layer or 
Imesh2 whichmay preferably be offnermesh,bothim 
bedded in an elastic material3 and Supported by a 
backing11ofplastic,corkboardorotherstrongfrm ma 
terial?Thismaterialmaybeafoamedelastomerwhich 
gives ready underpressure but which is suficienty, 
strongtoretain itsgeneralformand shape?The dart 
hasa body portion4andametalicorother conducting 
tip 5,In FIG.1the dartisshownjust beforeitstrikes 
the target,arrows of courseindicatingdirection of mo 
tion?Themetalictip5isshorterthanthenormalspac 
ing betweenthe wire meshes Land2?The body ofthe 
dartis,of course,anonconductororitmaybeaconduc 
tor Withaninsulated section betweenitand the conduc 
tive tp,While itisessentialthatthe metaltip 5 be 
shorter than the normal distance betweenthe two wire 
meshesitshould not be agreat deal shorter,This wil 
become apparentin FIG.2wherethe dartisshownas 
it penetratesintothetarget,Itwilbeseenthatit bends 
inwardlythe wire mesh1 because the meshesare sufi 
cienty smalsothatthereisa considerable amount of 
friction asthe tip passes through the mesh,When So 
bentit wil be seenin FIG,2thatthe spacing between 
the.two meshesbecomeslessthanthelengthoftheme 
talic tip 5 and a momentary contactis made between 
the two conductive layers?An electrical signalis pro 
duced whichactuatesthe desiredelementssuchasscorer 
and the like?Since the signaListreatedin exacty the 
Same wayas the signalin otherindicating targetsfor 
buletsandisnotinanyway changed bythe presentin 
Vention the processing circuits are notshown? 

After the dart has completely penetrated the target 
?asis shownin FIG.3the first mesh moves toits orig 
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inal position,Now there is no longerany contact be 
tweenthetwomeshesandsothesignaldoesnotcontinue. 
Attheendofagamethe dartshaveto beremovedwhich 
isshownin FIG,4?Nowthe movement ofthe dartis 
outwardand to the extent thatmesh 1is movedatal 
is movedawayfrom the othermeshandsonocontact 
reSults andthereare no false signals orfalsescoringas 
the dartsareremoved, ,? 
The dartsuSedonthetargets ofFIGS.1to4arequite 

cheap and for manyuses the target presentseconomic 
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advantages However,itdcesnothaveanindefniteife, 
AfterlonguSethemeshes orcircumference ofthe meshes 
ofthefrstwiremesh1maygraduaHyeniargetothepoint 
where there wilnot be suficient frictionas the dart 
paSSesthroughto bendthemeshsuficientlytomakecon 
tact,Whenthis occursthetargetisworn out,?t has 
a Satisfactory life but the life is notindefnite?FIG 
URES 5to8iustrateadiferent modificationin which 
theife of thetargetis much longer,almostindefnite, 
butthe dart construction is somewhat moreelaborate 
whichaddstothecost,Itwilbeseenthatthefrstnesh 
whichisshowninFIGS.6to8whichbearsthesameref? 
erence numeralasinthe earierfguresisno diferent, 
However,instead ofrelyingontheenlargingcross-section 
ofthe dartasitpassesthroughthedart4isprovidedwith 
ashoulder 8 and metalictip 9,the conductingtipex 
tendingoverthe shoulder,Theshoulderis1argeenough 
Sothatitcannotpassthroughthemeshesofmesh??As 
aresultthemesh1isbentinwhenthedartfrststrikes 
asis Shown in FIG.6 butthe shoulder doesnotpass 
throughthe mesh,The Second conductinglayer7need 
not be a mesh??t can beanyconductingmaterial,for 
example,anelastomerwith conductingpropertysuchas 
conductingrubber,The space betweenthetwomeshes 
naybeairasisshownin F?GS.6to8at6or, of course, 
afogmedelastomermaybeusedasinFIGS.1to4. 
Aftertheenergy ofthe dartisspenttheresience of 

themesh1 causesittoresumeitsorginalposition pul 
ingthedartslightyback,Thisisshownin FIG.8,again 
withthearrowindicatingthe direction ofmotion?The 
? nownolongermakescontactwiththesecondsurface 
7 andthesignalisextinguished,Itissefevidentfrom 
a consideration of FIG.8thatwhenthe dartisremoved 
nosignalcanbeproduced? · - 

In Orderto protect thetargetfrom dartsfalingout, 
astheymightifthe surface ofthetargetwerethemesh 
iself,thereispreferabyalayer ofrubberorotherelas 
tomer,?0 Sothatthedartwilbe heldinthetargeteven 
aferitsforceisspentasshownin FIG.8?Thiselas 
tic material closes up the holewhenadartisremoved 
asis usual with Soft elastomers,Sincetheshoulder8 
Strikesthe meshes on their wiresthereisnotendency 
to enlargethe meshesasisinthe casewiththemodifica 
tionshownin FIGS.1to4,Therefore,thereisnopos 
sibity ofthe meshes beingenlargedtothepointwhere 
adart wigo completelythrough them? 
?Use ofthemodification ofdartformin FIGS.5to8 
alsopermits Somewhatwiderchoice ofthefrstconduc 
tivesurface?Meshisstildesirableasitisthecheapest 
andsnplestformbuttheveryfnetpofthetargetshown 
in FIG·6makesitpossiblealsotoüseaconductiverub 
berlayerwhichispunctured,theshouder havingsuf 
cent bearingSurfacetopushinthe conductive1ayer, 

Reference has been made above tothe fact thatthe 
presentinventiondoes notchangethe nature oftheindi 
cation whichis producedwhenamissiestrikesthetar 
get,Inthis respect theindicating,recordingorscoring 
neans which have been usedinthe pastareusable with 
outanychange,Whena cumulative scoringindication 
is employed the short duration of the electricalsigna? 
makes no diference,However,in certainsimplertar 
gets where oniyanindcationisemployedit hassome 
times beenfound desirableinthepast,particularlywith 

20 

25 

30 

35 

4 - 

targets for bulets where the contact is even shorter, 
to provide Some kind of a delay mechanism So thata 
signalwilremainon Suficientylongto bereadyper 
ceived,?tis obvious,of course,thata simiarinstru 
mentality may beincludedin recordersor Scorers which 
utizethe features ofthe presentinvention??tisanad 
Vantage of theinventionthatthe signalproducedis Suit 
ableforany ofthe knowntypes ofindicatorsandscorers? 
Iclaim: - 

1.Atargetand missiegamein whichthemissilesdo 
not passthroughthetarget comprisingincombination, 
(a)atargethavingtwo Spaced conductive layersthe 

frst beingresientlymounted and capable of being 
bentin momentariywhenstruck bya missile,and 

(b),missiles provided with conductive tips,the ad 
jacent portion thereto being nonconductive,the en 
tire length of the conductivetip beingless thanthe 
normalspacingbetweenthe conductivelayersofthe 
target,meanstopreventthe nonconductiveadjacent 
portion from passingthrough the target whereby 
contactismade betweenthe layersthroughthe con 
ductive tip whenthe missie bendsin the frstlayer 
onstrikingand contactis broken whenthefrstlayer 
returnstoitsnormalposition? - 

2.Atargetand missilegame accordingto claim 1 in 
whichthefrstconductivelayerisseparatedfrom the Sec 
Ondconductivelayer byanairspace? 
3.A missileandtargetgame accordingfo claim1in 

whichthe frstconductivelayerisseparatedfromthe Sec 
Ond conductive layer byalayer ofresientelastomerca 
pable ofdeformingreadiyunderthe force ofthe strik 
ing missile to move the frst conductive Surface nearer 
to the second conductivelayer? 
4?Amissie and targetgameaccordingto claim3in 

which the elastomerlayeris foamedelastomer, 
5.Amissileandtargetgame accordingto claim 1in 

whichthefrstconduciveiayeriswiremeshembedded 
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inanelastomer. ’· - 

·6?A missie andtargetgame accordingto claim 5in 
which the missies have a conducting tip and body of 
increasingcross-Section andthe normalmesh of the frst 
conductive layerislessthanthe maximum cross-Section 
oftheconductivetipofthemissiewherebyasthemissie 
penetratesthe mesh there issuficientfriction to carry 
the mesh with the missile a Suficient distance to efect 
momentary contact of the missie tip with the Second 
conductive layer, 
7?Amissie andtargetgameaccordingto claim 1 in 

whichthe missiles havea conductivetpandashouider 
of much greater cross-Section than the tip andthe first 
conductive layeris penetrable bythetip butnot pene 
trableby?eshouger, 

60 

8,A missileand targetgame accordingto claim 7in 
Whichthe frst conductive layeriswiremesh withmeshes 
ofgreater cross-Section thanthe missiletip butlesscro8S 
Sectionthanthe shoulder? 
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