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- TABLE TENNLS BALL SERVER ROBOT AND NET Background of the Invention This
llnventlon relates to a robot server assenbly for. serving table tennis
- iballs, and nore speC|f|caIIy to a robot server assenbly that is
'Lcollap3|ble portable, and enploys a unique dual net feature to capture
bal s hit back at the robot so as to al Fow the balls to be fed to the
-server- and reused. Table tennis is a popular, conpetitive and recreational
sport. ~ The object of th t o ha r an@n ch side of the
tabl e so that each pl aye?Aég‘gg?%NeNr%éeQAL}e?ﬁ%VgRgéogw i e3N/Le'g table tennis ball.
Oten, however, a player may wish to play the.ganme of table tennis w thout
anot her player. To that end vari-ous table tennis ball serving devices or
robots have been devel oped. The devices serve the ball to the player so
that the pl apaekexeund: gfnthreInNentignt he direction of the robot. Many  of

t he de"} ces Fnown:nhﬂst hﬁvaﬁtmitaor«eyatesl taﬁkaL gasbtogafveﬁeagéeﬁbw}‘f@ﬁt It \ée
nmeans of capturin retur unman ecycling the
bai | to tho FEBULIECFORIS FOPRORaRELAS, (8T BAPR, ePRETFLcRREyLee o 1t tel)
et al. descrrbbstasdevereashamb&mntbetempIoybﬂapalbbglepbehabke,famd
exanple, forg stgng hhgaﬁewshgbtneel Esatdpe ésve P&Iygffsaﬂleverhead
supply neans ﬁ¥p|ca he form of E overh ah% which i1s fed by
conveyor sysPafknati kB rgEPFe§°o?sbﬁPla 1PYyFRg r§°nB%h§ﬂ¢c%?ly
_nount ed for tneesenVernandcneusedous | oop. U.S. ‘Patent No. 2,508, 461, to
Lenon descri bes agag?gaégﬁﬂ Lgé gjﬁgé*ggeaaggﬁbé@ggiée €$As and enpl oys

pressurized air, rom a vac ner, to propel and eject balls
froma conduFecraagianalyspesteol FReigpject of the game is to have a

player on each side of the table so that each player can

Q

‘serve, return and volley a table tennis ball. Often,
however, a player may wish to play the game of table
tennis without_anbther player. ‘To that end, various table
tennis ball serving devices or robots have been

developed. The devices serve the ball to the player so
that the player can return the shot in the direction of
the rcbot. Many of the devices known to the art, however,
lack functional useful or effective means of capturing the
ball returned by the human player and recycllng the ball
~to the robot server.

For example, U.S. Patent No. 2,087,575 to Littell et
al. describes a device that can be employed in table
tennis, for example, for ejecting light weight balls. The
device includes an overhead supply means, typically in the
form of an overhead hopper which is fed by a conveyor
system having a series of ball carrying members
mechanically mounted for movement in a continuous loop.

U.S. Patent No. 2,508,461, to Lemon describes an
apparatus for ejecting table tennis balls and employs
pressurized air, as from a home vacuum cleaner, to propel
and eject balls from a conduit. A gravity fed collector
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.-2- box is provided for introducing a ball into a |lower portion of the
“ctonduit. The Lenon device provides no control on the entrance of the balls,
and failure of the balls to feed properly can result in a loss of air
"pressure particularly as aplurality of balls are introduced into the
system U S. Patent -No. 3,917,265, to Schfi%®rT is another pneumatic bal

ej ecting machi ne including pneunatic neans for transporting the balls from

|l f he_bal | d f
G coting the baPFece ApRPPASRAI PERRRODICHIY ke 4 HOWRRyi ce | &

critical. Furtberhber,of htheevpnduifoes The Ehmnn(ﬂayxne<ﬂﬁd¥ﬂﬂeﬁerneans for
catching the retpeposhoh fRd EeFimce ids ttEhé t'tf—‘al%lse“a(i‘fd rFafi'ﬁ{FesrBf Lﬂh%

Patent No. 4,116, 438 to Berliner, describes a devi‘ce for th row ng table
tennis balls. RadIRgta FeeRPFeRErIN GAR fPstednsin R IR @R "I | exi bI e,

thin throw ng ﬂréﬁﬁu%tﬁ'ﬁti@gﬁ‘w ads Ya Elatd et yWidfh baAlReqiret 0 each- ot her
for grasping a,t eani s, b bet en themand ejecting it along a

gui de. The baﬂ'g ‘? ?‘gtﬂ?iﬁ%gttfo ﬁ}ﬁse Servi ng disc by pneumatic means. U.S
Patent No. 2,793, 636.%0 Puodnt déscri Mo 26%n tep@chrderdeiscanatheres U. S.

Patent No. 3, 9l1.383ciQ $§ii“ﬁfhcéiﬁ§ ﬂ%@ﬁ%ﬁetﬂhdﬂﬂa¥ﬂé ?ﬁeumﬁtlé #e8ng42,

di scl oses a device for e c |n tional tenni al so .
di scl oses an eﬂ%?o%’fﬁ’és &%%&%ﬁ"hcj‘ F&ﬁ@ﬁ&ﬁf"n§°§€ﬁ%d £85I I s
hit by a pIayeIoad@ngthéJEhlléutnnan(Ejmamgandampnuoana o4, @fectdegeri bes

a relatively 5’:}{1‘? LEaf'Pé“ Cem%/é’fda ﬁﬂé}&n\@ 15905 phd LG ARURLOT SPIN
applied to a ba el ng ser e server. The discl osure of n¥ pat ent
is _ device is crltlcal. Furthermore, the device does no

disclose an effective means for catching the return shot

and feeding it to the ejector mechanism.

U.S. Patent No. 4,116,438 to Berliner, describes a
device for throwing table tennis balls, having a
mechanical throwing means including two flexible, thin
throwing discs extending generally parallel with respect
to each other for grasping a table tennis ball between
them and ejecting it along a guide. The balls are
returned to the serving disc by pneumatic means.

U.S. Patent No. 2,793,636 to Cook, describes a fan
operated device as does U.S. Patent No. 3,911,888 to
Horvath. _

U.S. Patent to Aﬁgustine, No. 3,989,242, discloses a
device for ejecting conventional tennis balls and also
discloses an enclosure means including netting for
catching served balls hit by a player.

My own U.S. Patent to Newgarden, No. 3,794,001,
describes a relatively simple device for imparting
variations in the amount of spin applied to a ball being
served by the server. The disclosure of my patent is
intended to be incorporated herein by reference.
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Jd.ntended to be incorporated herein by reference. -3- 1 amalso a joint

i nventor of U S. Patent Nos. 4,844, 458; 4,854,588; 4,917,380; and 5, 009, 421
whi ch di scl oses a portable table tennis serving device |nclud|ng a robot
‘'server- and a ball capture net. This device enploys the use of one

col | apsi bl e net which cooperates with the rdbot so that returned balls are
fed automatically to the robot. A folding net structure is also enpl oyed

for attachnment to ast, eI ne%gng ioﬁﬁ.plg Qﬂt%?r %egdén é?éllx%fﬁgsr%srobot

ball server. The si n ure”i ncl udes agl ur a ]
ext endi ng radi élvﬁ?‘*ff*éﬁ? adcBhty 8B8 hefb2E7 a?®0 hedRd N3y 3R shirh ween t he

arms. The nettingchases. Jaogssi-tsﬂge $hbra - ténﬁﬂ@p@éﬁif{@'de@ﬁ@eﬁﬁ@md!ﬂgﬂ
trough device fo fall fron1the|¥%tlrg%NThe trou S

di sposed to fe@dé?ﬁggglﬁgifgg{:oaf’ﬂe rg%i)]r SRPTITY eV ce X osures in
t he above descempkdypatkatssarefi oner ol kipslible redterdnoeh hyaperatids can be

seen that, for, §Fﬁ E?étrgﬂéﬁ %hﬁhéebPé fﬁé&rﬁé$%¥wéfé fg the prior art do_

not disclose ba chin ani sms ose tenni's aIIs serving
assenbl i es whi ahtematieally tatthe meekotombnfolding det strugtanetisesi gn

where the bal |l 2861 éﬁglwsdnféraa@lt&lémént nES® & tdtamidaiagie fd | can

be f.ed back to_th | ved th bal
C:tcﬁl nga;sseﬁg??gg‘[’% “f‘?uebﬁ/f% r%l??fst %ﬁg?\/x?ve\s/’%‘ch %gggq(ﬁr&%y a

standard si ngl stmettevesinclides.a hurelity ofsponlektegiding tread iaddot
serving devi cegrdien &0 FLPYhembdy '%%ﬁ&ﬁé%&é‘ﬁeﬁd& haldweddGny ayer

can strike the
arms. The netting has a lower edge which is cooperatlvely

connected with a trough device for receiving balls that
fall from the netting. The trough is disposed to feed the
balls to the robot serving device. The disclosures in the
above described patents are incorporated by reference
herein. -

It can be seen that, for the most part, the robot
Serving devices of the prior art do not disclose ball
catching mechanisms. Those table tennis balls serving
assemblies which do include catch nets commonly employ a
single net design where the ball strikes the net and drops
into a trough so that the ball can be fed back to the
robot.

Several problems are involved with such ball catching
assemblies of the prior art. First of all, such devices
employ a standard single net construction. The net is
suspended behind the robot serving device. When the robot

. serving device serves the ball, the player can strike the
ball back at the net.. However, a returned ball that
strikes the single net configuration under high velocity
can bounce off of the net back onto the playing surface,
or can carom off of the net onto the floor. The prior art
single net configurations are more convenient than no
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bal | back at the net. However, a returned ball that strikes the single net

" configuration under high velocity can bounce off of the net back onto the

playing surface, or can caromoff of the net onto the floor. The prior art

s single net configurations are nore conveni ent than no -4- catch net at

all; however, they are not entirely effeéti've at stopping all shots for
capturlng baIIs and feeding them back to a robot server. Al so, the robot

- server is oft nou t he fron of _the .VI Q-1.h ' trudes
out of the rf&%9 hhd‘eg:h&qﬁ 51‘3_’? g‘é’ R E’legsgrteo ?@ #glh ggFFEt&[’%h such
desi gns, thet ettoppeichghalllls shictten fomry ma@tumngxpgééa roBofeaddngotine® out

of play. Mrngoger, tah%orb%@fse%%f Nt hyde URAR tabbe SB2¢er' ¢qubkednfor the
ganme. Robots work‘%est wWith table tennis. balls of theﬁgeg %g di anet er and
u

near perfectmBiifthdcyand dhepfeved 6f ftQFngHéFFsSE’a the robot to
j am or nal f Wit ided durawse tmcmt\mgvmaa iBoprecasionbliyeslotethe prior

art do not rovh%ﬁg%hgﬁgnigforwﬁl ﬂ%ﬁ'ﬁgsggﬂ bakhg Qg&g&ﬁeéoggi@g then1yn

t he devi ces. ‘t houg fhe net S evi ous designs are
i ntended to dﬁamlstamsqebl’c@,e @xplosiedaiobott dedbgl-lgﬁg gotnef RLe¥w themto

be conpl et ely t@x%eo NwaR §RkrtaRf bpshathBlef 8pacar k¥yAdre&ven
when folded e net's fﬁ%ﬁgilor art asseng |y exteﬁd gutmardqfronlthe

base of the ﬂ%(ﬁh%@a&e to be inconvenient for storage. Assenblies known to
the prior art ha\Rbb%Mﬁl\larod']@wéstomltﬁxtabalealtlenrm’sobaailsaolﬁi thet he assenbly

to'the table:rq&ﬁ% éﬁ- a%%?%ggkjgi %E%thBuQQEEFFEd h2Eng8ppEnas Storage

and carry|n§) ectlve mean
or large balls can cause the robot to jam or malfunction

and cause excessive wear. Robot assemblles of the prior
art do not provide a means for eliminating bad balls
before loading them in the devices.

Furthermore, although the nets of the previous
designs are intended to be collapsible, or foldable, the
designs do not allow them to be completely folded into a
convenient configuration_for'carryiné. Even when folded,
the nets of the prior art assembly extend outward from the
:base of the robot so as to be inconvenient for storage.
Assémblies known to the prior art have awkward-.-and complex
mechanism for attaching the assembly to the table. The
prior art_assemblies are not designed for ease of storage
and carrying and lack effective means for keeping all
components of the assembly, as well as the table tennis
balls used with the assembly, together in one group and as
compact unit when not in use.

Summary of the Invention

It is therefore an object of the present invention to
provide a'table tennis ball serving assembly that employs
a two-net configuration sc as to completely trap any balls
that strike the assembly and drop the balls into a return
mechanism. |
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conponents of the assenbly, as well as the table tennis balls used with the
assenbly, together in one group and as conpact unit when not in use.
Sunmary of the Invention It is therefore an object of the present invention
to provide a table tennis ball serving assenbly that enploys a two-net
configuration so as to conpletely trap‘aﬁy‘balls that strike the assenbly
and drop the balls irnto a return nmechani sm Anot her object of the

invention is to $§hg§eg?ggpet°§eéﬂéng&ééﬁ%{@%yié*E% LS le“fggcghe

col | apsi bl e and carryrn orage.” Another o ect
i nvention |§e¥'ﬁlmo%$ﬂémlah1’a§béﬁb1§ @mlemymy%olalammlee wck rel ease

att achnent gagaaﬁlgnfghaéaggylgg églgggrgyé of the way.for carrying and
storage. A furth g ect %he ipvention is to, provide & abl e tennis
robot serving degPBg é ﬂ%?? t Rbit %p*?&%??*ﬁ?tﬁégﬁﬁ BEfYI%arf so as to
consol i dat eassembapl ‘eha'enempldzwla $mpb@n\mm®ntre;]aea§e rtg:t:sfcmﬁemage. A
still Turthgechbhech PhatNEahWeNtsflled Sol® dF WILIGAN ASS LY

gaug e ze and

enpl oys a go/no-go gauge neans Wt h The user
shape of t hanfapFeragedni s balls used in the assenbly so -t hat any

m shappened or oxefﬁrﬁﬁérb@bjécsa@f bene em)@etidrormé he %&W‘&iﬁé’ all is
anot her obj of the ent |nvent|o rOVI a | e bot server
assenbly co ﬁ?%}ﬁlﬁﬁn%} r ﬂ%s?%ﬁ%ﬁP?() %ﬁ%ﬂlt rg% ﬁﬂﬂ WS or use by
t he robot stheeusepofitleall hdars nso Mttmrcmtﬁcehtdaﬁe thhe itakdid itemrniis t o
provide_a rQQPiSS§5¥eéoﬁ§éﬁf@Ay'ggfgfaﬂbtgfégggyggégwrbe mounted within

A still further object of the invention is to provide
an assembly that employs a go/no-go gauge means with which
the user can gauge the size and shape of the table tennis
balls used in the assembly so that any mishappened or
oversized balls can be removed from the assembly.

It is another object of the present invention to
provide a simple robot server assembly ccntaining a tray
designed to hold a plurality of balls for use by the robot
server mounted therein. _ _

Another object of the invention is to provide a robot
server assembly wherein the robot can be mounted within
the ball tray. - _ .

A still further object of the invention is to provide
a robot server assembly wherein the robot server can
accept balls from the front. _

Another object of the invention is to provide a robot
server assembly wherein the server can receive balls from
the rear.

In accordance with the invention-generally stated,
the robot serving assembly of the present invention
employs a base container and a robot removably mounted to
the rear thereof so that the lower front portion of the
robot can receive table tennis balls pooled in the base
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the ball tray. A still further object of the invention is to provide a
robot server assenbly wherein the robot server can accept balls fromthe
front. Another object of the invention is to provi-de a robot server
assenbly wherein the server can receive balls fromthe rear. In accordance
with the invention generally stated, theérebot serving assenbly of the
present invention enploys a base container and a robot renovably nounted to
the rear thereof so that the | ower front portion of the robot can receive
tabl e tenni $dainesool The assgBblysbas a. petcghrarhere Wheh 8%B$hly has a
net struct updwithab1g Moupitwal abl ¥Yheorwahedognthbebasar céhtaiirebase contai ner

so that the an _be fanned h t U the arns
for surroun&?ﬁgpt & Fgggtca?hg agggﬁﬁ OG% V%gg § ggpa& quE%%§§ assenbl y
that canti | degmeenotheoprais| fofr smrtcnénﬁase that nphet. anthesageemlyet is

cooperati velgy gﬁ%@%5%I%@pEQaEQetQ@hgﬁOa§§eh91?aEﬁ§£ec@ﬁfiﬁe@@ﬁé are stopped
by the net and .,for feedin s to the server, The_ assenbl further

oo oos o ¢ DAoL Ly LR e RaFPORPRERIRE MEY LS CBSLSY YOF
desi gned t o caldp@trat ivellye coanectelaktb shei ketgsod hasf o weapltumee bﬁlrs

d |
pr et rm i el e pdaea FiboHgl b EBEBGdns) ud s by bl no
contai ns a @RSt Ser¥gese. aﬁb&cﬁﬁéﬁﬂbhﬁcﬁaﬁf—éﬁ'mﬁ#‘E#Y% 2 of e d fRRt easy

storage. In s@%p%hﬁ%ﬂnihl \fQ'oﬁlEbSQI &aat nethass68BIV| Wh fEMt P& NSefidiay Whi ch
|5 desi aned 10 e 8 RLpual LLknol BabhSuefikoRG' RS ¥SkulSa RIR A1
T predetermined-veloc1ty to pass through the forward net,

thereby causing thatwbali to lose velocity and fall into
the trough. The assembly also contains a.quick release
attachment mechanism which is foldable for easy storage.
In an alternative embodiment, the assembly contains a'tray
which is designed to hold a plurality of balls. A robot
- server is removably mounted within the tray either on the
back portion of the tray, so that the robot server can
receive balls from the froht,'or mounted on the front of
the tray so that the robot server can receive balls from
the rear. The tray has a quick release mounting mechanism
by which the assembly can be mounted to the end of the
table. The mounting mechanisnm is hlngedly attached to the
tray so that the mounting mechanism can be folded upwardly
‘and out of the way for carrying or storage. The assembly
has an optional mechanized.panning device which can be
mounted on the top of the robot, thereby giving the robot
ball panning ejection capabilities. Furthermore, the
assembly is adapted for enhancement so that a ball
catching net assembly and trough device can be added to
the assembly if desifed.
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_back portion of the tray, so that the robot server can receive balls from
the front, or nounted on the front of the tray so that the robot server can
receive balls fromthe rear. The tray has a quick rel ease nounting

* mechani sm by which the assenbly can be nounted to the end of the table. The
mount i ng mechani smis hingedly attached To’the tray so that the nounting
mechani sm can be fol ded upwardly and out of the way for carrying or

storage. The assegb has_an opt'ogﬁl chani zed panning device which can
be nount ed on—%ﬁ%—f%—%?—?—ﬁé—?—n%%\-—?ﬁgg%‘ﬂ%?w ng the robot ball panning
ej ection capabilitFig, Fuisherperspechivasebemw|9f i thedeghet] takklenhancenent
so that a ballefiflchhog Afh 88pe0P!dsdbfbly WA bFEEM Hivaiidrsh Lo the

assenbly if desired - Brief Description of fhe Dr mnngs Fig. 1is a
per specti ve vPeunbed; pa ?oB%‘?l?aB‘Pelz’t% ‘éa‘l'ﬂ"ete'éYl’dr%‘HP% assenbly of the
present invention Fg0t 2dionaapépbbpective | Visw raf etlenwrclooterabldig. 2 is a

perspective view 0 e n a@ggg@{ »f the
present inven ﬂgsFrRQe ég‘lgsé%lw%saéec v‘%ewé{]‘%j l?s'ﬁée Shot rab & enni s
net and server assﬁmly3oisthepﬁrwtl‘?¢lv‘é¥ﬁwﬁ|*4'=h%1 qur dakket e of

col | apse; FiOrefinis ﬁeﬁoﬂn&”é‘é‘r@érté@sé@w dabtige tFEE enth einvadtet St Vied

.assenbly of the present nvent 6 iig 51s a side elevational view of the
robot table t@nﬂ$§tﬁ%¥ %ﬁﬁtﬁe? LAWH¥Biy of the present invention; Fig. 6
is a partial, top Pign 4fisha to]boplaxabtbé thenrcbotettainke steveks artenbl y of

the present igygnLiPPet! husefBiy Ngebahds SRESEAMCiAVERtion;

Fig. 5 is a side elevational view of the robot table
tennis net and server assembly of the present invention;

Fig. 6 is a partial, top plan of the robot table
tennis net and server assembly of the present invention
illustrating ball dam function; : _

Fig. 7 is a 'partial top plaﬁ of the robot table

'tennis net and server assembly of the present invention
illustrating the ball trough;

Fig. 8 is -a perspective view of the robot table
tennis net and server assembly of the present invention
folded for carrying or storage;

Fig. 9 is a perspective view of the robot table
tennis net and server assembly of the present invention
folded for carrying or storage in an optional carrying
case; | |

Fig. 10 is a partial, enlarged view of the net
assembly illustrating the impenetrable net;

Fig. 11 is a partial, enlarged view of the forward'
net of the present invention illustrating a ball passing
through the forward net;

Fig. 12 is a schematic illustrating the various
dispositions of balls striking the net assembly of the
present invention; and
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Fig. 7 is a partial top plan of the robot table tennis net and server
assenbly of the present invention illustrating the ball trough; Fig. 8 is a
perspective view of the robot-table tennis net and server assenmbly of the
present invention folded flor carrying or storage; Fig. 9 is a perspective
view of the robot table tennis net and-s&rwver assenbly of the present

-invention folded for carrying or storage in an optional carrying case; Fig.

10 is a partial, enlar ed view of the net assenbly illustrating the
inpenetrgble net F %1%s|§ §95§PFF§PV3eHF8Wg@€ 9i o3l bf dAaReCOBPIRSRE net of
t he presentoﬁnta@tp&@sehtu&hwahtmgna bal | pa55|ng throg?h t he foLma{d net ;
Fi 12 is a sch ti |IIu r e_vario | sSpositions o S
St?lklng t he net%qgse%6I %h %&bgggéen l?%v%nt?%% %ﬁngrh é . 13 is a
perspectlveP@P@wngfmaub§lPséaﬁbéﬁnﬁénéhe Btesﬁ@tplmxﬁmﬂl¢myent|on Fig. 14
I's an expl oded virgy.ofist lig BANBkPYo8EadbaPEoR PTG, TEW NS £ a8 Dl y of the
present inventiaqn, E 9 is an expl oded bottom plan view of the panning
head and Fi §3PPangshg 8e?§§e0t|ve vi ew of another enbodi nent of the table

‘tenni s net and sE&higer lasisnbl pepSpebtive cobenr ofHvandtlsr dnlgpdilverits a

per spect i ve g¢i eweofcasmeakaﬁwéthx SHR05LPRLE L ohat, n%’? S R of the

present |nvent|0n mounted on a table to s WenV|ron
invention.

Fig. 17 is a perspective view of an alternative
embodiment robot server assembly of ﬁhe-present invention
mounted on a table to show environment;

o Fig. 18 is a perspective view of one preferred
embodiment of the robot server assembly of the present
invention; |

- Fig.-19 is a side elevational view of the embodiment
of the robot server assembly of the present invention as
shown in Fig. 18 which is mounted to a tabie shown in
phantom:; _

Fig.. 20 is a partial cross-sectional view of the
robot server assembly as shown in Fig. 19;

Fig. 21 is a perspective view of an alternative
preferred embodiment of the robot server of the present
invention; | '

Fig. 22 is-a side elevational view of the embodiment
of the robot server assembly of the present invention as
shown in Fig. 21 which is mounted to a table shown in
phantom;

Fig. 23 is a partial cross-sectional view of the
robot server assembly as shown in Fig. 22;

Fig. 24 is a partial perspective view of the manual
panning assembly of the present invention: '

Fig. 25 is a perspective view of the optional panning
head of the present invention; and
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-Fig. 18 is a perspective view of -one preferred embodi ment of the robot
server assenbly of the present invention; Fig. 19 is a side elevational
view of the enbodi ment of the robot server assenbly of the present
“iFnvention as shown in Fig. 18 which is nounted to-a table shown in phantom
Fig. 20 is a partial cross-sectional view &f -the robot server assenbly as
shown in Fig. 19; Fig. 21 is a perspective view of an alternative preferred
enbodi nent of the robot server of the present invention; Fig. 22 is a side
el evat i onal V|em1oﬁﬁsheZénb@dﬁmeﬁmpdbdeﬁeVu@MODfs@heereagyebbbypahnuhg

present iNVentjedR Ahds pRAMM i ﬁdantZstQh%hyl%fneuetgéegene §30bRe3BAWN 1N

phantom Fig. 23 |s a. parti,al” cross-sectional view of the robot server

assenbly as shown FH9Fi ¢/ 3% ap §xP3gd PgrabﬁéFPPaPIBBrQSeEPFv8P§F@RP6f t he
manual panni npaandegbhead§ oft hbeppeesehti dneehtdon.Fig. 25 is a perspective

view of the optig ni.Rg a p ention; and -9- Fig.
b0 explB 23beRARNLR0 LG Al L NG GPEGRSR bl and panni ng mount
assenbly of the prBe&prrindgehpWolo thg drawingsm rRfevende humevalplan of

t he opti onal HﬁaﬂbaﬁebeéﬂeoﬁllhgtBEESQEtehBM&ﬂhéﬁﬂ oﬁbéﬁélpébaﬁ phiihe

f d Enbod Ref rence, nuneral 1
FLSIgg{gS Eneolkgggbrﬁgﬁgégé goﬁbﬁtpSFsFﬁga?BﬁgPtbéﬁlsgé?Qlﬁﬁ SRAERD| y of

-1the present. i pecheivy ahkitebhed thomntable tennls table T to demonstrate
environment.

In general, assembly 1 contains the robot server 3, a
first net assembly 5, a forward net 7, and a remote
control unit 9 connected to robot server 3 by wire 11.

The remote control unlt 9 is de51gned to mount on the end
of table T opposite assembly 1 so as to be easily
accessible to a pleyer'positioned at table T at the
opposite end from assembly 1. Each of the pafticular
elements of assembly 1 w111 be described in detail
hereinafter. . '

Turning now to a more detailed description of the
server assembly as best illustrated at Figs. 2-7, server
assembly 1 contains a robot server 3 removably" mounted
within base container section 13. The description and
operation and function of robot server 3 is described in
aforementioned U.S. Patents Nos. 4,854,588 and 4,917,380,
for example, such the descriptions and operative
functions are herein incorporated by reference. Robot 3
is removably mounted'within container 13 by appropriate
means such as nut and bolt assemblies, for example, wing
nut assemblies or the like (not shown).

Base container section 13 is of a generally
rectangular configuration and is constructed to hold a
plurality of table tennis balls. Container section 13 has
a front vertical panel 15 and a rear vertical panel 17
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as being attached to a table tennis-table T to denonstrate environment. In
general, assenbly 1 contains the robot server 3, a first net assenbly 5, a
forward net 7, and a renote control unit ‘9 connected to robot server 3 by
‘Wire 11. The renote control unit 9 is designed to mount on the end of table
T opposite assenbly 1 so as to be easily ackkssible to a player positioned
at .table T at the opp05|te end fron1assenb|y 1. Each of the particular

el enents of assepbly 1 wi be described in detail herelnafter Turni ng now

to a nore detaffF&d- d%)scrlYﬁ’FHF%# RaRe s k¥ d1S S6aR5 ((ned SR 18&t 1 at ed
at Figs. 2-7, sepyertihsgenhy dutaEsensl deg aix)town/etpp}dp&rm\wbmamu_nt ed

wi thin base Cogr(ﬁ)aéPé’érS@& &ﬂ:é‘SrobJ% éjeéocral n%ra%r%?eutolgo 2e20d

function of robot Sserver |s descr orenentlone atents Nos.
4, 854,588 and vegticaBpanek Je'k-amﬂ@taslu'!ﬁf tlﬁe hass dwiop teingh Pamed sopér arlidve

funcglgns ?Le iﬂfre{évs é@@ixﬂ@fﬁt eck 1Yk . r@‘?ﬁﬁﬂe@ wRakA! e&t‘e%d[ am&hhry,t
nount ed Wi |ncna|n ronri ate mean nut_ an
assenbl i es, fdt"EED ﬁéﬁ%ﬁé¥£%éiﬁﬂﬂﬁﬁﬁfeﬁk%FH@%FI%@aPn5F°§%oRﬁ?elBase

cont ai ner sectii)rarid% reamfpameglernew ad g dot acguimcdadef ither abuotiagdoifs

constructed tao. c%f as%]y{@,gé Y And 38l e dLRAhy P’%L;né’r"g?i}ga' her section 13

has a front vert| 57and a redr vertica - 10 - (Fig.
5). Vertical ReFrRinattets neans (not shown) for supporting wing nut
assenbl i es or ot heraspgtaEd alboweEatable dedyist ®alldntanhobet hgldoian i nner

surface of reaf,yelliGal; PG hh LA FF1o4° 1028 tHe 8pdnPRRGHR 20 and

section 4. of robot 3 so as to engage the internal working
mechanism of robot 3 and thereby be expelled from robot 3,
as described in my earlier patents. S8Since robot 3 is
mounted on rear panel 17, mouth 4 faces the front of the
assemblyQ In use, a pool of table tennis balls forms
within container section 13 so as to provide a continuous

‘ source of balls to'mouth 4 of robot 3. Furthermore, ball
dams 25 and 25 can be slidably mounted in container:
section 13 so as to create a closed container (Fig. 6) to
hold the pool of balls in one place when the assembly is
collapsed for carrying or storage, as will also be
explalned herelnafter. | _

As stated above, base container 13 is cooperatively
connected to troughs 19 and 21 (Figs. 5 and 7). 1In
collapsed position, troughs 19 and 21 are positioned above
side walls 20 and 23 and are hingedly.conhected, for
example, at hinges 27 and 29 through cantilever arms 31,
33 and 35, 37, respectively (Figs. 6 through 9). This
cantilever design allows troughs'19 and 21 to clear walls
20 and 23 and ball dams 25 when troughs 19 and 21 are
folded upwardly for storage or carrying (Figs. 8 and 9).
The bottom side edges of troughs 19 and 20 rest against.
the tops of.walls 20 and 23 so that the troughs
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23, respectively, (Figs. 5 and 7) which extend upwardly and are of a
substantially | esser height than front. panel 15 and rear panel 17 so as to
accomodat e the nounting of trough sections 19 and 21, as will. be expl ai ned
hereinafter. As stated above, table tennis balls can be held in container
13 and can roll or flowinto the open-nbuts section 4 of robot 3 so as to
engage the internal working nechani smof robot 3 and thereby be expel | ed
fromrobot 3, as described in ny earlier patents. Since robot 3 is nounted
on rear pmpqvatmyﬁ gngagesconfeainemntlof (Trousdserdd yand Rluse, a pool

of table tenehé PEIdstiPriduadd bohtOiiat ney ﬁ%uw bk 130 mlthxgorow de a
conti nuous, source of, balls t rnnﬂ{;;tég r obot Fur t her.nor e, dans 25
P@iase

and 25 cariBE® STTRRERS HoRRLFT ¥ Gy e PG B ate a
cl osed confermst irrisgection clhol drabiee pominicf Hadlllss ﬁailonmtp:l ace when the

assembly & &%Aé%da c?rzfgff%g%@raééé?{ﬁgffga%s i12120R0 li:(;%l expl ai ned

herei nafter. stat ed abov se contal ne I'S cooperatively connected
to troughs5Q§F%#RPQKL (Figs. 5 and 7). In collapsed position, troughs 19 and
21 are positi ortwl: O EmIS es Wadd ekt and ubtratddnia Figegdhyscqranect ed,

for exanpl e h| 1988 9 thrau nt,i | ever 31 33 and 35, 37,
respecti vecf % r&'fﬁt I TPEN &é’&%‘% I ows troughs 19
-and 21 to mmsamqa sheXp ﬂeZh-d 2\$1arﬂdl Hed |a aresh-2ypghavets Mbighs mey dped 21 are

fol ded upvegsithriied ! BFat atly GiPdgtddtd Gatet iald ¥ FikRROLLRM side
edges of trou <g}hs 19 and 20 rest gal nst the tops of. wal l,s 20 and 23 so that -

t he trougHt® e Y RuIF al& 12 PRYSAHEYI®fand 21

openlngs or holes formed in. net 41, as shown at 42, are of
'such dimensions as to be impénetrable to a table tennis

' ball striking net 41 at any .velocity (see Fig..lo).
Furthermore, the elasticity of net 41 should not be such
as to allow holes 42 ﬁo spread upon the force of the
striking table tennis ball, allowing the ball to pass
thrbugh net 41. Net 41 has a solid edge 43 around the
periphery to bind the netting in its desired shape (Fig.
2). Edge 43 can have small pockets (not shown) or other
means located for example at 45, 45a, and 45b to engage or
hold arms for supporting the net, as described ‘below.

Net 41 is stretched across a plurality of arms. 1In
the illustrative embodiment three such arms are employed
to support net 41, the arms shown generally as at 47. The
arms 47 are, in_general, semi-flexible rods constructed in
two separable sections.as shown as 4%a and 49b in Fig. 3.
The two sections are connected by a suitable connector
means 51 which can be constructed from a hard rubber block
or the like with holes formed therein to accept the '
end-to-end alignment of sections 49a and 49b. Other
suitable connector means such as a sleeve assembly may be
used. Furthermore, the connector means 51 may contain |
channels or clips or other means for securing the two
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.slope slightly toward cont ai ner 13 so that balls falling into troughs 19

and 21 wll flow toward the pool of balls fornmed in section 13. Table
tennis balls fall into troughs 19 and 21 fromnet assenbly 5, as will now
" be described. Net assenbly 5, as best illustrated in Figs. 2-51is
constructed of a table tennis ball inpenetuaablke or, inpassable net 41. Net

41 is a nmesh-type net which may be constructed from many appropriate
materials or fibers such as cotton, nylon or other materials. A plurality
of openi ngs oseapdrétefosestionsndn alside-bioshdat ralatsershbip swlnén the

di mensi ons as ayaPArieTReRAEERRLE B0 eo&abbﬁdiﬁ?nbiQe&aéérégié&%mtiﬁ‘l at
any velocity (see Eig. 10). Furthernore, the elasticity of net 41 should

not be such a$*@s dl'low holes 42 to spread upon the force of the striking
tabl e tenni s bal I', Aximsowi7ngrehpitbathlly passtédrandhradiatd.obet £fxédm has a
solid edge 43 oy peLLRReEY LR 'n?t g Lo esi red shape
(Fig. 2). Edggéké %gﬁ%aggeﬁéhg I%%o%_é?é %o Egﬂg%%)@%ré%kééﬁaﬁé%%%eV%%ated
for exanpl e aPamsl 135 agngha¥p iB Bhgag®- or AHB| SLRRRENT creanmff ting t he
net, as descriahedweellaverhet mdtenentt 61 EHEJaRhE 0SS Ehat Wdhd (47 Barpiyss. 1N

the illustrat odi.nen r sych arns _are_enplo to support_net 41,
the arns show#xggﬁg?agkgggénéa §$? #ﬁﬁ %?%B°ﬁ7c%?2?efﬁggﬁﬂ£r #ﬁ}é for
seni - f| exi bl ecAE¥Y1pEnorr §Eevagen two separabl e sections as shown as 49a

and 49b in Fig. . 3. néBe4iWRsSEGEEAPBy M LLEONEE IS EYarf St P! dhe YHERE OF
froma hard rubber hlock or the [i1ke with

ol o5 fornod PROPEPROR AEcEt EhePLRREORFALE | ThIATIE: RRATGPofoa and
49h. O her sushaWh® sonasctor farmns sombigsous slleele gsandtinablny be used.
Furthernore, pher§aBngebaha"BR8Sends "Ba ORLR! dagd 8P odns 1P HY Ot her
- means for SQC%E'”gstaglimgs around cohtainer section 13, thereb
’ ' y
forming a contiguous net assembly around robot 3. As best
shown in Fig. 5, net 41 is situated back from the front
edge of container 13 so as to ndf impinge upon the playing
surface, while completely surrounding the robot 3.
A second or forward net 53 (shown as 7 in Fig. 1) is
- suspended in front of net 41 to substantially enhance the
ball trapping properties of net assembly 5. As noted in
the background of the invention, in prior art assemblies
employing a single net assembly, a table tennis ball may
strike the net with sufficient force to carom away from
the assembly and out of -use. o
Forward net 53 eliminates that disadvantagé. Forward
net 53 is constructed from a suitable material or fiber
such as cotton or nylon and has solid edge 53 defining the
shape thereof. A plurality of holes, as at 57, are formed
. therein and are formed in the appropriate size or
dimension so as to allow a table tennis ball striking net
53 at a pre-determined velocity to pass through a
particular hole 57. The dimensions of holes, 57 relative
to a table tennis ball, is best illustrated at Fig. 9. It
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-.12 - separated sections in a side-by-side relationship when the arns are
di sassenbl ed, for folding or storage as shown in Fig. 3. Arms 47 are
pivotally nmounted and radiate out froman arm securing neans 59 which is
affixed to external side of panel 17, as shown in Fig. 5. Arm securing
means 59 al lows |ateral movement of the armg ,so that arms 47 can be pivoted
or fanned out for use or can be fol ded upmara for carrying or storage. Net
41 is suitably attached above and al ong one side of troughs 19 and 21 by

appropri ate at taehBen E%%&E &mpbn%hgwekeigeasehgoéeﬁahe Eﬁatl HOHﬁen?ﬁgl
| npenetrable b d t he .ends _and_bac ge of troughs 19 and 217 .as

i er
wel | as around%%Gntfi% &ﬁqﬁ+°f§ 1tHé?e59°P85npﬁg1a165ngpﬁﬁﬁﬁslﬁet
assenbl y ar ouncptdbmm 3o As Eestldbews tabEegtebnineballl a& aituated back

fromthe front p%a«aecefe '?Je@l' %&og‘- gotgspsggnet§baghngslgp99 &f ngtagﬁ ng

surface, while conp ete surroun d or Torward net
53 (shown as 7 |ﬁgF|§1)1F“Fss§E§§§nHSH #h (Fdat dP)net 41 to substantially

.enhance the ball tr xeg 53 ﬁsoa&gpeaaeaffﬁeh ﬁﬁﬁGﬂblHySapéﬁoﬁﬁiggeln t he

background of ven rpor _art -ass i es e |n e net
asse%bly, a taé?ggt% % %EFP 3°§t??ﬁ85tﬁ§ egb Wi th gﬁftgcgg%t or
carom away froﬁpph@fagsﬁnﬁBylaneuspendédubeloﬁoe@@ed4he¢fSGEEI4h1h@tes that

di sadvant age. bekddedaRebpedihg 62NghpUESs eHetH QMM ansti i Al R 4R Rde
fiber suchgas % tton gr nyloﬁ gnd hgsﬁso |deedge 53 deflﬁ+ngna% ape

thereof. A plurdlfity of holes, as at 57, are forned therein and are f or med
in the appropriate S‘heespacdl'anmasfangemens betweew\reat atete 42rand bal |

striking net . forward net 53 works most effectively to trap balls as
best illustrated in Fig. 12. Forward net 53 is suspended
in front of and slightly below net 41 creating gap 63
between the top of net 41 ahd the top of net 55. A ball,
as at Bl returned to net assembly 5 by a player is
captured and drops into trough 19 or 21 in a variety of
ways as will now be explained.

First, as illustrated by arrow 65, a ball passing
above forward net 53 through gap 63 will strike net 41 and
drop directly into trough 21. Gap 63 is of such
dimensions and is positioned relative to nets 41 and 53 so
that a ball passing through gap 63 will strike net 41 at
an angle that will cause ball B to drop intp trough 21.

Arrow 67 illustrate a second possible disposition of
a ball shot back at net assembly 5. As shown by arrow 67,
ball B2 hit with sufficient velocity will pass through
opening 57 (see Fig. 11) in net 53 but will lose velocity,
strike net 41 and drop into trough 21. '

Arrow 69 illustrates the disposition of ball B3
passing through_net'53.with.sufficient velocity so as to
bounce off net 41 and strike the back side of net 53 and

'fall into tréugh 21. As illustrated by arrow 69, ball B
loses sufficient velocity or kinetic energy by passing
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53 at a pre-determned velocity to pass through a particular hole 57. The
di mrensions of holes, 57 relative to a table tennis ball, is best
illustrated at Fig. 9. It - 13 -- has been found in one preferred

embodi ment that an openirng 57, of the dinensions 1 1/2 inches by 1 1/2
inches is optimumso as to allowa tabl4tennis ball at a pre-determ ned
velocity to pass through hole 57 of net 53 (Fig. 11) and strike net 41
(Fig. 10). Net 53 is suspended fromnet 41 by ap roprjate hangi ng or
suspensi onthEangnaBeshBIn2RE BY $HEERLNI shet Th é) ¢k3"i s suspended
bel ow edgeséﬁfméiéﬁt ¥41b0ity etbd epame OpLte ngetors:gamrcﬁe et etk net 41 and

forward ne C t t d forward net
53 wor ks n%%?ééfg g é§+of§§aggggﬁﬁk'g§ gesﬁ ustraté%“ﬁg Fig. 12.
Forward nesigg ¢§ Bﬁ%péﬁd@ﬂdl®r¢Poh@t%ft¥9RB%lahmtIy bel'ow net 41 creating
gap 63 between Ahﬁoﬁwlohmétﬂét@@ohtbﬁuéprpcsésm!e %his éaadmn &% at Bl

returned to assenb] y | ayer and I nt.Q trough 19
or 21 in a® vg?{{%t tﬁ?cmcg ’I??trﬁﬁf%@’ % ﬁg‘:&' 3% i3 Yust rat ed
by arrow 65n meba$s amssefigsadinva prevdetereingd d:hmns;lmgam @ wll strike
net 41 andagigp fhiCEALyihgloetd wel e LBpefBidrke Qfez] ph:yd'é’ée%%' ons and

S p03|t|one e to ets 41 and 53 so that a hal assing through gap
63 will stFPkEeﬂ%FrQEea§e%n5%ngl@P??&a heveven &F daiustrades gﬁ’lnto

trough 21. aAreew B7, i bALBtBAt £tHilees caiel wmdﬁﬁﬂlmﬁnmrﬁf t» bal |l shot

back at nel.oG3oeRpLYCDe ¥ SHOMR b %1 0 bl i Wilnptly By 1 ©1 ont

vel ocity asst
into trough 21 in front of net 53. A ball striking net 53

with insufficient velocity to penetrate net 53 will lack
the energy to bounce of net 53 out of play and will drop
into trough 21.

Turning now to the continuous ball feeding aspects of
the invention, as stated above, the net arrangement causes
the ball, as returned toward net assembly 5 by the player,
to drop into troughs 19 or 21 and roll toward the pool of
balls contained in container 13. Robot 3 is positioned to
the rear of container 13 so that mouth 4 faces forward to
accept balls from the pdbl of balls. Troughs 19 and 21
are formed from a suitable light-weight, semi-rigiad
material such as plastic or fiberglass. The depth of the
trough is greater near robot 3 so that the internal floor
19a and 21a of troughs 19 and 21 respectively (Fig. 4)
slope downward toward cqntainer 13 to act as ramps for the
balls to roll down. As desc:ibed above, troughs 19 and 21
abut the top of side panels 20 and 23, respectively,
forming a closed ball return configuration.

~ Assembly 1 is attached to table T by a suitable
mounting means. 1In one illustrative embodiment, the
mounting means is constructed with plate 72 having a top -
protruding member 73 with a friction member such as hard

——‘_—_—__‘___—'__————'———-
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.opening 57 (see Fig. 11) in net 53 but wll lose velocity, strike net 41
and drop into trough 21. Arrow 69 illustrates the disposition of ball B3
passi ng through net 53 with sufficient velocity so as to bounce off net 41
“and strike the back side of ‘net 53 and fall into trough 21. As illustrated
by arrow 69, ball B loses sufficient veloci{y or kinetic energy by passing
- 14 - through net 53 and by striking net 41 that it |acks sufficient
velocity to penetrate net 53 fromthe back side, thereby causing ball B3 to
bounce of f thertbb&rsifAetoshaeih) SSn atite dsoptomtoide ctlgdratif desiomefl to

illustrates a f.ipal .Rossible dI Lt g r ‘at net
assenbly 5. I—b%éggﬁR(ﬁ%.g?l?é?gg%et %gdgérvé@ ?Bﬁs%sc%'a%e- et'er m ned

di mensi on as tBrafFrudingebphtannmemPers bal? aRd s1f (eeteiing welk pawnsd to
pten_et( rat et net gRe i_i\tbﬁ@_eh Bf@mﬁdﬁrm?mei'”.ﬂséﬁcﬁtdﬂsti@he;& lrm_ﬂalce ﬁd?)ix{ﬁ rl
strikes at a vg]oc insufficien engtr hol es_i.nn e
ball will si rrp?bed#%%t?lﬂt%l%?oﬂ HR 2‘L1é)‘i”zef‘?%n$b§?w nhtg?e mpsenly|te hass ng

net 53 with ineunfthei tablecbecury undernits svwn rweidst i IThe atitadhmenter gy
to bounce of ngg tsof 5 B0 Wi r &p; &t 3 hAIT I W
to the conti nugégéﬁg?? %geta%lga%g%ggtﬂsﬁ%fgt%?ﬁy&%ﬁ%%ﬁa@sﬁégfeﬂgl&%ﬁ,

the net arrang@RERPPLEnseTRendSSAPLY 220 hereRRL 1O\ RTRAd 2 iR 21 by
the player, too@ropei tablérovyghsiddngredd membenl 13 tanibrisbtitom dosds ofs,bal | s

OO ot B GhPE ok, oFBC8E o) S BESh LR dbbiff Al e VA
Troughs 19 andapd epgilyrremovednPy SYASRING themssemiyhi, Ligking gid
slightly up and forward so that member 73 is spaced
upwardly from the table top and then legs 75 and 75 are
slipped from under the table. DPlate 72 is attached to the
" exterior of panel 15 by hinge 77 to allow the attachment
means to be pivoted up and out of the way for:compact
carrying or storage as will now explained. It should be
noted, howevér; that there may be alternative
configurations for the attaching means without departing
from the scope'of the present invention. |
' The assembly of the present invention is collapsible,
as well as foldable for storage and carrying;' Fig. 1
illustrates all components of the game, fully assémbled
for use on a table; Fig. 2 illustrates assembly 1 in |
detail; and Fig. 3 illustrates the assembly 1 in the first
stage of collapse and‘folding. As noted abéve, ball dams
23 and 25 have been inserted so that the balls can be
pooled in container 13 for storage.

In order to understand the collapsible features of
the device, Fig. 3 demonstrates arm sections 4%9a and 49%9b
disassembled and secured in side~by-side relationship by
fastener 51 as previously -explained. Rear net 41 and
forward net 53 are collapsed.' Plate 72 is folded up along
hihge 77 so that bottom leg members 75 and 76 straddle
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mat eri al such as plasti.c or fiberglass. The depth of the trough is greater
near robot 3 so that the internal floor 19a and 2la of troughs 19 and 21
respectively (Fig. 4) slope dowmmward toward container 13 to act as ranps
for the balls to roll down. As described above, troughs 19 and 21 abut the
top of side panels 20 and 23, respectiwvelg/,- formng a closed ball return
configuration. Assenbly 1.is attached to table T by a suitable nounting

means. In one illustrative enbodi ment, the nmounting nmeans is constructed
with plate 7oty rnd and thus rautt mf mhebaray7Fow sitoratiei @ndon nenber such
as hard = asadpvindubber (not shown) on the bottom side thereof designed to

rest on top of taple T, and two opposed, splayed,  protrudi ng bottom
menbers, 75 and FA9%xt:RRhSP VHJI‘PSB%%?d%alsé?Q’H%Yoffotl%dnéﬁﬁer’ 73 and

desi gned t océragingoa nstordwe botTmagtisda9fand Rablhssiimeakhl awarhg assenbly

to rest on. AeS AL Weh gh he atst nent assenbly

i s desi gned$%%t%€§jéepil§%%qmr%{é§%g%'\rl\g?%arsagmgésg?rlgl ?;Sgﬁe assenbl y
can be easi$?r‘é?¥a@h%i—)eq oiRsdend B¥ll famsahes B 3P dpXE BpPABRBer 73 and
bog tom | egstdSho¥é €1é oATMs anctHin idthtadhles: 18he aseashby @ae BRoWHI ckly
and easi

forward Lg {ﬁggwéthgﬁ raﬁ?ép éggdgﬁgﬁﬁ’g%yi%L%Lk?%g§Légrégﬁoggaﬁgdthen
| egs 75 andst¥éred evithiperbritasimamdsr schdhaibledl Pbapengdtissofit thehed to
the exteri ofsdmpApelre oditdt it 14 gaxdld.OWal Berabt 26NERA! pEEaNs to be
pi voted up and out” of the way for caonpact _carrying or storage as will now
expl ai ned. ¥3SEERRA (P%é"ﬂtﬁ’?—%?’?’uﬁ/\é\&}e{ Hatcthere okhfToBeaPE LRI ve
confi gur at i trsudiorlig heo attcaagh 21 eahold theutfolddpdr AkBgmbly tightly
in place. Fig. 9 illustrates folded assembly 1 inside an
optional carrying case shown generally at 81. Case 81 can
be made of any appropriate material, for example, molded
-plastic with two halves 84 and 86 and a hinge (not shown)
and latch 85 to alldw closing. Case 81 has a handle means
83 thereon for carrying. )
A ball dam, as at 25, is illustrated in more detail
at Fig. 13. Ball dams 25 and 25 are constructed of |
appropriate material, for example, high impact plastic.
Ball dam 25 is generally a web structure have a general,
peripheral configuration the same as the internal
configuration of container 13 so that ball -dam 23 can be
slidably mounted into slots formed inside of container 13
and effectively close off container 13 as shown in Fig.
6. It should be noted that ball dams 25 and 25 can
function to hold the balls outside of container 13 as
well, that is, dams 23 and 25 can be used to retain the
balls on the trough side of each dam so that robot 3 can
be disengaged from container 13 while retaining the net
~assembly and troughs, with the balls contained therein, on
~ the table. Each dam 23, as illustrated in Fig. 13, has a
" hole 24 formed in one end thereof. Hole 24 is the
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fromthe scope of the present invention. The assenbly of the present

i nvention is collapsible, as well as foldable for storage and carrying.

Fig. 1 illustrates all conponents of the ganme, fully assenbled for use on a
table;” Fig. 2 illustrates-assenbly 1 in detail; and Fig. 3 illustrates the
assenbly 1 in the first stage of collaps¥?and folding. As noted above, bal
dans 23 and 25 have been I nserted so that the balls can be pooled in

cont ai ner for stor In.order to understand the coll apsible features

of the deV| iameter g d%nBﬂE%?aF%%ma?n?%ib%t%n%e%apea%ﬁq@b di sassenbl ed
and securedroundnelss by-Holle 2e| ehuonsimet bynd ass ens/mnolgd gy i sl y

expl ai ned. 1 C Plate 72 is
folded up a on gfin gng%}g?%v?é%%?% %Sfcr?rre éeér %%ncﬁsﬁ@e ]raddl e -
16 - robot %olawa Ar unabionstmest teffivdently stifmdgeakival tronds plle gs. 8
and 9 il usétatiget MSpPSSEIDEY épiéi%ciq&e&lar UL Ir SRl . Treypghs 19
and 21 assune_a near verti 1gosm on Wt tnﬁlnets the arns, and robot
server nest‘éamf‘?l’é?ﬁ% %a?Yaﬁg% NS, halls A%e «f HA% the bal |l s
wi t hi n cont@aakity 3and\ ¢cdm o mf)tvalt'mus | dil &t efrsa i migsh appemeds, @@d r ol
unit-9 (Fi st t onponent s of
(Fi doutl) o £ 8Pobiea ST Of g0, 4 | ht‘.]'gb msf’ép%a}'é%%@@f astdascs

t he assenblg are conveni ently patke ened y vel cro
a

or a sinpl etdRtentennis Ralheerrugh dinke Aih 11@ the thaddgfits tthoesiagh t he
fol ded assemwbley 24 ghmey bALD| B of Rile PrdpdriEizd emd qidiﬁfhrﬁa%%eréa y 1

s ok LGP 57l P el Wi G L be e
through hole 24, the ball is either too large or too
mishappened to be used effectively within robot 3 and the
ball should be discarded. This unique feature improves
the game in. that it prevents time consuming Jammlng of
robot 3 as well as damage to robot 3 by mishappened or
incorrectly sized balls.

Figs. 14 and 15 illustrate the panning -head assembly
of the present invention. The automatic panning head
assembly of the present invention. The automatic panning
head is shown generally at 91. Panning head 91 contains
plug contacts 93 and 94 and can be operated by a player
through remote unit 9 (Fig. 2). Plug contacts 93 and 94
are inserted into receptacle holes 99 and 101 to complete
electrical contact with control box 9. Panning head 91
can be controlled by the player so that it automatically
moves levers 83 and 85 to change the side-to-side position
of ball expeller 10 (Fig. 1). Fig. 15 illustrates the
working mechanism of panning head 91. When panning head
91 is connected to the server, gear 102 engages levers 83
and 85 while rotating so as to move the levers and the
connected ball expeller 10 back-and-forth. Guard 87
extending up from lever base 89 is designed to prevent
lever grips 84 and 85 from becoming entangled in the
netting.
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_plastic wth two hal ves 84 and 86 and a hinge (not shown) and latch 85 to
all ow cl osing. Case 81 has a handl e neans 83 thereon for carrying. A bal
dam as at 25, is illustrated in nore detail at Fig. 13. Ball dans 25 and

* .25 are constructed of appropriate material, for exanple, high inpact

plastic. Ball dam 25 is generally a web stisicture have a general,

peri pheral configuration the sane as the internal configuration of
container 13 so that ball dam 23 can be slidably nounted into slots forned
i nsi de of contai neFig3 ahdidlustravesyanpoker offbedinentrf Thasraiduwn in

Fig. 6. It sheghd l&%na%eﬂethahabéékvé@nsf Zén@r&é’ée&@mrtmwn drbuip! d

the balls outside of contai dans. 23 and 25 can be
used to retalﬁepﬁéaB&VIEtoﬁ theTP?oﬁﬁﬁegPH% % %%Rﬁ?%ﬁﬁn%ﬂ?t °% obot 3 can
be di sengaged skerwercont ahaging3avwbalk expelbengle he aefimstsamtt y and

t h i.t h t h : :
|Irloﬂgt$at \tlamd mtSE%mP&gbg COQ ?bgﬁgr& ﬁéﬁormﬁ%%\%@%g sf’fl?& ]@nﬁe 24 is
the - 17 - &di éiﬁepé'ﬁvéfltabﬁéﬂaﬁef?@hn@%cmﬂlg|<P1V¢iéa¢h§)eﬁi1f%te%rﬂﬁ1ess

Hol e 24 thus fangkl Q”Saﬁé aol:aﬁoae eaug@oi Qinithe 6iddrneded AW erdyytni S
ball for use in_the g g ¥ Ri)g 3 functions nost efficiently with table
tennis balls SPTVRE AppP¥pFihBe St ze and near perfect roundness. Sone

commerci al Iy avai | side wabgenetands are | suspenddd | Do uairted andigish be of
various di anelgys 4401 %haeaeaﬁéegang o £10d éhﬂ?lé;dof lEhpise 1 e giayer can

attenpt to pass a ta e tennis troug IT the ball fits
through hol e P4ddigecfakpbie T the iﬁ%ﬁ%ﬂ abOVe o rich ¥ B t o wor k

efficiently i gon@iguratibh pheveats walis neit gseck toward robot 3/ from
rolling off or leav1ng the edge of table T.

Fig. 17 illustrates an alternative embodiment of the
robot server assembly of the present invention, shown
generally at 200, which is mounted on a table tennis
table T to demonstrate environment. The assembly contains
a tray 203 desigred to hold a plurality of table tennis
balls. Tray 203 is removably attached to table T by a
mounting assembly shown generally at 205. Robot server
207 is mounted to the tray, the function and operation of
robot 207 being described in my U.S. Patent Nos. 4,854,588
and 4,917,380, for example, which are hereby incorporated
by reference. ' '

The assembly employs a remote control unit 209 placed
at the opposite end of the table from the robot assembly
so as to be easily accessible to the player. Unit 209 is
operatively connected to robot 207 by wire 211 and
functions to control the operations of robot 207 as well
as the optional, removable panning device, as will be
described hereinafter such panning device has also been
described in detail in the aforementioned patents
iﬁcorporated herein by reference. _ ' '

- A more detailed description of each of the individual
components of assembly 1 will now follow.

-
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t hrough hole 24, the ball is either too |large or too m shappened to be used
effectively within robot 3 and the ball should be discarded. This unique
feature inproves the gane in that it prevents time consum ng jamm ng of
robot 3 as well as damage to robot 3 by m shappened or incorrectly sized
ball's. Figs. 14 and 15 illustrate the paRgi ng head assenbly of the present

I nvention. The automatic panni ng head assenbly of the present invention.
The automatic panning head is shown generally at 91. Panning head 91

contains plug comiag.s 1%%@1(11%9&&6«:@%&@%@&%@&@& Bibadpmayer okhr ough

renote unit (Ei . Plug.contacts 93 and erted.into
receptacl e 2'1 )%ﬁ §¥Y‘d t&ogoﬁ&ogpeggpggﬁiﬂg %cgﬁiga fh control box
9. Panni ng lessendlycmeniaiseniar giobet BP7ehbapliager wountiangi asaembiutical ly

moves | ever %r&%@@%r&‘}athyc AaNgest 'a%t%'cﬂ%dt QoS EQEoEO%‘?hOEon meahhlﬁegpel | er
10 (Fig. 1) | ustrates .t he work &ynec ani sm of panni ng head 91.

When pann|n§hﬁb%§ L?’GGhﬁe&P@&eto 9ﬁ§e§Q ef05qdgr a1gY¥iekghgL€arvers 83
and 85 whi | endumﬂlngwg\maﬁs&ro dmtelwmgl avebweanﬁlabe eoBnREhgddbal |

oot gned to TITVERET &g vbper, 81dre 23589 haflobCashr Ry EHEL SREEmEty, he
netting. 265y carg bel muypﬁa@egpanoﬂheutenﬁouhﬂewgyOforhetﬁnbge exl e tennis

net and ser \@hrr3fi igh@ Pis@eml mnﬁatha sh@%taeaﬁﬁahéysaitAMyThe assenbl y
1' contains the robot server ' expel st net

Rssenbl y 5 SAABRES AeliFst SHaDskiRes: baraLal Ry AEEecEReRt Bravent
balls fron1dmm&pshgwmuesubhea5|éeredgeoufbbahbe TFiast atabibigerobarol

unit 9" conngeiqd LQ LR to second stabilizer bar 219 by nut and
bolt assemblies 221 and 223 through slots 225 and 227,
respectively. Bolt assemblies 221 and 223 can be loosened
or reﬁoved so that bar 217 can be removed from bar 219.
Bar 219 cah_then be mounted directly to the end-of the
table by usiné proper screws or bolts, thereby eliminating
the quick release mounting assembly 205, if desired.
‘Assembly 205 contains lower, spiayed brace arms 229
and 231 and top brace member 233. As illustrated in Figs.
19 and 20, splayed arms 229 and 231 extend outwardly from
plate 215 well beyond the length of top brace 233. Top
brace 233 rests on the top of the table while arms 229 and
231 are formed in a wide U-shape so that the tip of each:
arm, as shown at 235, will reach out and abut the bottom
of table T. The assenbly rests on table T secured under
its own weight. The entire robot server assembly can be
quickly removed from table T by grasping the assembly and
tilting it slightly upward and forward, lifting member 233
from table T and then sliding arms 229 and 231 free from
under table T. ' '
' Turning now to the ball container component of the
embodiment as shown in Figs. 18-20, assembly 201a contains
a tray 237, (shown as 203 in Fig. 17). Tray 237 is of a
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.server 3' by wre 11. Side wing nets 8 are suspended fromcurved, rigid
rod 47' which extend down the side of table T to the mddle of table T. As
stated above, this unique configuration prevents balls hit back toward
‘rrobot 3' fromrolling off or |leaving the edge of table T. Fig. 17
illustrates an alternative enbodi nent of theorebot server assenbly of the
present invention, shown generally at 200, which is nounted on a table
tennis table T to dembnstrate environnent. The assenbly contains a tray 203
desi gned to hobenerpliyvarecpangulasp| eh@mm@vmwserm%a/l e waldfo\al y

attached to taBke,T1byaa;BRERt Al 9@5%&—%@%%&“%@@@ adRobot
server 207 is nounted to the trag fggtlon a.% er at cg {obot 207
bei ng descri bed*PRENPNE. SeapaVeH l?'\ﬁ)% Wﬁ 2ER20hF Y 91 1?:"’96 o

exanpl e, whi chconetiraceby fponrpgosaitabby materbale.sudte mshamh ympqﬂtoys a

remte control ygLt 208, pLaged;pl, {RFa0PROSLEEoRal 61 Ikl P pAmANe

r obot assenbly accessib
operativel y cofeptewaild 2650@Y2§¢rﬁvsmﬁ4% and 2% QTnﬂﬁhQﬁu?HRFQRﬁRQQﬂ t he

operations of &Qlﬁahhﬁ@ﬁtaﬁe%!s' aﬁttﬁlﬁo@mlBélaxhoté@nﬂva-?lﬂﬁdaﬁmﬁg:aiﬁ\bece
as wll be descrlbg % ﬁ I pafter such qggdfyﬁce has, al so..been
described in dEPASFERACE elﬁfﬁ?gnﬁﬂ?Y% % WG %%NéﬁQ§fQﬁ§3§ﬁ?qA/
reference. A nmand dét anthddiimensiphsothat wa&ilaﬁ1¢WMatrth\hanﬁﬁ thmponent s
of assenbly 1 Ler”B)é’ﬁ:?hkO% robot 1907 &1 &%g ‘?‘n& eﬂ ra]lrﬁ ¥ HF'&kable

preferred enbo ment resent invention y "at 201a. The
tennls balls (not shown) .

As shown- in Fig. 20, tray 237 is mounted to the lower
portion of robot 207. Robot 207 has a receiving means or
opening 208a that is designed to receive table tennis -
balls from the plurality of balls placed in tray 237. The
balls are fed up through robot 207 and expelled through
expelling means 210a onto the playing surface of table T.
The bottom of pan 243 slopes gently to opening 208a so
that balls will roll into opening 8a and provide a supply
of balls to be expelled from the device. It should also
be noted that tray 237 can be removed by loosening
attachment means 249 and 251 so that tray 237 can be
replaced by a more elaborate container capture net, and
trough assembly (not shown) that is designed to catch the
balls hit back at the robot and feed them to receiving
means 8a. ' '

Figs. 21-23 illustrate another preferred embodiment
of the robot server assembly of the present invention
shown generally at 201b. Assembly 201b contains a robot
207b constructed so as to have a ball receiving means 208b
facing forward toward table T (Fig. 7) as will be
explained hereinafter. -

In this embodiment, assembly 1lb has mounting means
205, containing plates 213 and 215, hinge 216, table

,//
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assenbly contains a robot 207a having a nounting assenbly shown generally
at 205 attached to robot 207a for nmounting the assenbly to a table.
Assenbly 205 is a quick rel ease nounting nechani smcontaining a |ower plate
213 hingedly connected to upper plate 215 by hinge 216 so that assenbly 205
can be pivoted up and out of the way Lopistorage or carrying as shown in
Fig. 18. Plate 213 is suitably attached to a first stabilizer bar 217 by
attachnment means (not shown) such as screws or bolts. First stabilizer bar
217 is att atpportingcaeng 2Rabahiizeslhaas2#8lbyasutopndehibét 233enblies 221

and. 223 t hegyah %bg%%1%%5réﬂg ¢ theéggié' %MstBQ t P‘é@f&@difs 221 and -

223 can be [oosene reane so t can e renove rom bar 219.
Bar 219 cafesrEibgd #BuHﬁéereﬂﬁécFPymPBthégehﬁa%$ 202 empleved eRing

proper Screwe a&sbﬁbn§ 2bhafEbnoﬁévaknaihnﬂsééﬂbgyl2615§|€@§33@E§ﬁt'ng
assenbly 20 ace arnms

0
35 and 23 FeRASEoBoBRECRS BRABF Jssatrached Qfrertly  vOREE Tablang 20
spl ayed ar mpn23dnemy 881wéklendwobewexplyihedm plate 215 wel | beyond t he

| ength of top b 33,7 whil e
arnms 229 and 23 %Eg %g?rrg ?E{:ga\?\neé é?}ﬁ apem% %t’?&h%ﬁfl p o‘%a;e)iach arm
as shown aftfashipp| peppgcRushit 28NECHEUE PREPPLES 0% SheW®) T. The
assenbly resirdugh babte Zsseanaegsundesibts 296 awd Pu7 flvecE©ivnre robot

esenbl v bR peBRRy B ra LY, SERHEE SEP LS Sederb Y MR RE N0 205
fron1tab|eaIlewdrBMQnaélbﬂimguatﬁngZRQaaﬁd2Q81lfrtnefusEWLdnEnresﬂﬂaa'F

* Turning nowohe %ﬂs QQEEmﬁﬁ? @i peEt £PMPONENEa it N &M;gs%); hown. i n
Figs. 18- 20o assenbl y 9conta§n£9a tray %Bfe own a in Fig. 17).
Tray 237 lésopegured to a second mounting bar 59 attached to front

wall 267 of tray 261 (shown as 203 ;n Fig. 17). Tray 261
is generally rectangular in shape havihg vertical side
walls 263 and 265 a vertical front walls 267, and a
vertical feaf wall 269. A bottom wall or pan 271 is
formed as the bottom of tray 261 and is desxgned to house
ball receiving means 208b of robot server 207b, as well as
a blurality of balls. Pan 271 slopes toward ball
receiving means 208b so that balls can roll into receiving
means 208b to be expelled onto the table through expelling
means 210b. It should be noted at this point that tray
261 can be formed of any appropriate material such as high
impact plastic or the like and can be of variable
dimensions and configurations'to_accommodate robot 207 and
a plurality of balls as may be desired.

Robot server 207b is attached to back or rear wall
269 with appropriaté means. such as screw 273. Robot.
'server 207b is further stabilized by securing rod 275
which extends from bracket assembly 277 in a broad U-shape
under pan 271 up to plate 213. Securing rod 275 functions
‘to keep the assembly in the proper position relative to
table T and to prevent the tfay and robot poftions of the

S
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.- 20 - generally rectangul ar- shape having vertical side walls as at 241, a

| oner pan 243 fornmed as a bottom . as well as front and rear vertical walls
245 and 247. Tray 237 is constructed froma suitable nmaterial, such as high

“:inpact plastic or the like, and is attached to robot 207 through front wall

245 by screws 249 and 251 or other appropraate attachnment neans. It shoul d
be noted that tray 237 can be constructed in any conveni ent or functional
configuration and of such dinmensions that will allow it to house the | ower
portion of rokesemaly afxery $A99ing pukandipoioelay sheepipdehaf| $aphst
shown). As shewn.in Fig. 20, tray 237 is nmounted to the |ower portion of

robot 207. Robot 207 has a rec ans r ni.ng _2 8a esi gned
to receive table t%ﬁﬁﬁ%ﬁ%ﬁﬂ?%?(% 4%%%'F°b§|%§rﬁla§§ac%ﬁgtray
237. The bal | srace 22&1whn¢wanuﬁemaﬂahlzﬂittmmhedkpslh&dzshrﬁagheenpélIing
Teans 2102 PibPalkee MAKE Qe St dbIdhclreTBEBIGMLS! pbaBS21S

0 openin bal |

sl opes gently a so o openi ng 8a and

provi de a suppl9. d?réb%lﬁfs v rber%@(r?e"lﬁnedisf SR Lt H‘é Géﬁl éé’mPPPe§ﬁ§uP§ al so be
noted that trgyurBingdsddmyBoe Ban w@meattacfhganaea@@aa 249 and

251 so that tray 237 c n b repl ac by a, yore el ab ont capture

net, and trou@ﬁyi %ﬁﬁ}\%qyt\# m(?gg‘lfgﬁgdg g‘ﬁt 8% ﬁé %Bal Is

hit back at t&g amﬁmptxnnhfenapuunannat ma@amhlwg(neanshsun)Flgs igimp3

illustrate angf&ggm Eﬁ&ﬁé&“ké?@ﬁ&i %%_ ttggpﬁqggglgﬂrver assenbly of the
|1 01b.

present inventlon omn gener AsSenbly 201b contains a robot
207b const ruct ed S%Feﬁ§ﬁx) ISeXYEE FSHGTReAN20288BNRa2PRB f or war d

toward tabl e deddige Ya1hs fadn ﬁlﬁe Sotom ehrotkh fetbiving means 208a
and 208b, respectively, and then expel the balls from the -
top through expelling means 210a and 210b respectively.
‘The ‘side~to-side trajectory of a ball expelled from the
expelling means is changed by aiming the expelling means
at different sites on the playing surface. Fig. 24 best
illustrates the aiming mechanism employed on both
illustrative embodiments of the present invention.

‘Lever 283, which is cooperatively connected to
expelling means 210a or 210b can be grasped by the player
by placing a thumb and forefinger against wings 284 and
285. By shifting lever 283 back and fbrth, the.player can
position side~to-side or. panning movément of expelling
means 2l0a or 210b. Set screw 286 is loosened to permit
lever 283 to be shifted back and forth along groove 288.
When the desired position is reached, the user tightens
set screw 86 against the. edges of groove 288 to hold iever
283 and the expelling means in position. Lever guard 287
extending vertically up from lever gauge surface 289 is
designed to prevent lever wings 284 and 285 from becoming
entangled in a capture net (not shown) when the optional
caption net is mounted on,the assembly, as previously
explained. Lever gauge surface 289 can have a gauge'decal

" This Sheet Has Been Rep lace

T




.In this enbodi nent, assenbly |b has nounting nmeans 205, containing plates
213 and 215, hinge 216, table - 21 - supporting arns 229 and 231, as
wel | as top nmenber 233 which function relative to table T just as
*previously described in reference to nounting neans 205 enpl oyed on the
assenbly 20la. However, in assenbly 201lb,. phe-qui ck rel ease nounting neans
Is attached directly to the ball container, as wll now be explained. Plate
213 is attached to nounting bar 253 by suitable attaching neans such as
screws or bol idl(strathagnthehmoughentobs 2&Bennz825dnd theselRpSthad 257
function anal . 015k 2 ey Y, AS,40 all ow
renoval of nng%ggﬁéyﬁgaﬁgkggéli§§¥ﬁggﬁ§e§fd§§?§ggﬂ?% %o tt gois%%nbly
directly to a2l8ble. Mounting bar 253 is secured to a second nounting bar

59 attached toI frOlﬂ'ti.g\t\/abbl-267imiuﬁtﬁataﬁlaﬁprwtbﬁﬁl FO&;tm&jlgT ;iag%%iﬁq gy
261 is genera rectang r.Ln.s e, havin | -] an
265 a vertica e%?o%ﬁ°&8l 5%557?l¥n§9a2€gftig%¥gié%fﬁ%%§lg§%3€°3?%8?§0n1malI
or pan 271 i splugnednisctEe2B3t anf 2394t ang 281 bedoperaksd gripda tplayrISe
bal I recei vi ngrieags ¢8fBtef ugggfmewfaﬁwpa aGoveL | pBstd St 1395 of

balls. Pan 271 sl opes_toward rece|V|ng meaps 208b so that balls can
rol | into recdfdBng2fRaf@n2BspTeBoredeapd| FEIOHHRY EPECT Blate RJLdHP

expelling neabe 2é@bvelit sshtnhd bentpbEdlevetdi Zo@pi 2904 hatd tpaynieg can be
formed of any,quaropsighe gR gilalyaicheomBignid Pag! phastifupr the |ike

and can be of “vari nMensrons and configurations®to acco ate robot
207 and a pl ucanktagtsf 283l pRdado4ngrecineerted i oreceptagcloimles

attached to baels anar8ai ¥8! tomplete the electrical contact with '
control box 209 (Fig. 17). Panning head 291 can be
~ controlled by the player so that it automatically moves
. lever 283 to change the side-to-side position of the ball
expeller. ' '

Fig. 27 illustrates the working mechanism of panning
head 291. When head 291 is attached and electrically
connected as described above,'gear 292 is positioned
between levers 290 and 290a. As gear 292 rotates, it
alternately engages levers 290 and 290a so as to move the
levers back and forth and thus automatically pan the ball
expelling means. ' '

Numerous variations, within the scope of the appended
claims, will be apparent to those skilled in the art in
light of the foregoing description and accompanying
drawings. o '

For example, I envision that robot assembly 20la or
201b can be sold in the series of stéps, which will reduce
its initial low cost. The design and aesthetic appearance
of robot assemblies 20la and 201b may also be varied. For
example, the size, configuration, and construction of the
ball container trays can be varied without departing from
the scope of the invention. Furthermore, the

i



.269 wth appropriate nmeans such as screw 273. Robot server 207b is further
stabilized by securing rod 275 which extends from bracket assenbly 277 in a
broad U-shape under pan 271 up to plate 213. Securing rod 275 functions to
-keep the assenbly in the proper position relative to table T and to prevent
the tray and robot portions of the -=224--assenbly from saggi ng or
bendi ng bel ow the plane of table T. Munting bracket 277 is attached to a
first bracket brace 279 which is renovaply attached as at 280 to second

br acket brac€°?§ig§6aFHSP fAg eAPFrEuGEL L the ek FR)easecket 277,
rod 275, as aekhchmehhemeanpooant se ofanbedtwitthasts eidpartliily fxaom he
e b 38ofebEctne [hhoerbalh oo 1hE AooRIl Yadgbihidipl 1 ed by the
addi tion of an tlonaF ture net asse as in ny
aforenentlon665§6béﬁapﬂ§ ﬁﬁ@eh%lﬁﬁb¥$%b@$%nﬁr¢rﬂ%ﬁﬁiytkk#?ﬁﬁﬁiﬁlWﬁﬂiﬂﬁ
assenbl y 20lac@ando2Bébineeepretéal 1s 4 ropmitindaidrmya.t hrough receiving
nmeans 208a and 208b, respectively, and then expel the balls fromthe top

t hrough expelling nmeans 210a and 210b respectively. The side-to-side
trajectory of a ball expelled fromthe expelling nmeans-is changed by aini ng
the expelling means at different sites on the playing surface. Fig. 24 best
illustrates the ai m ng nechani sm enpl oyed on both illustrative enbodi nents
of the present invention. Lever 283, which is cooperatively connected to
expel ling neans 210a or 210b can be grasped by the player by placing a

t hunb and forefinger against wi ngs 284 and 285. By shifting | ever 283 back
and forth, the player can position side-to-side or panning novenent of
expel I i ng ' :
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means 210a or 210b. Set screw 286 is |oosened to permt |lever 283 to be
shifted back and forth al ong groove 288. \Wen the desired position is
reached, the user tightens set screw 86 agai nst the edges of groove 288 to
hol d | ever 283 and the expelling neans in position. Lever guard 287 _
extending vertically up fromlever gaugessuface 289 is designed to prevent
| ever wings 284 and 285 from becomi ng entangled in a capture net (not
shown) when the optional caption net is nounted on the assenbly, as
previ-ously WHATalseCLAIMEDEIS gauge surface 289 can have a gauge decal -

23 - illustrating t V. g@e”mﬂ!g ‘F‘;‘%i
| at er al nnvenentﬂofhEQB%I |ng£ﬁ%%ﬁ% Oa or 21 brﬂ%. r‘l:g'/ﬂlllustrates an

optional , aHSRERId RRATH A RLIMHINYeHENTYy aatt%lﬂ H¥hi ng head 291
contai ns pl @%@l@ﬂﬁ@%&lﬁ@fv’d ﬁftﬁnct&fb ln:.fmerrzﬁtedadw ﬂbm|méa’b irdhr ougrd1
renote unit 17 ver Fi e renove
and al | ow nﬁh%%/%ﬂ%l% g gé’ EtV&ﬁat TeomTo qé(;\?glrs 290, 290a

and panni ngfhest 2ot @mm QEﬁEﬂt%KﬁkxiQﬁsqnﬂﬂMedIWH#Q}tﬂﬁitﬂququcdﬁﬁacts 293
and 294 ar ej hRs&¢dfént NS fggggifﬂe hol es 299 and 301 to conplete the

el ectrical contact wth_ control pbox 209 17 i.ng 291 can be
control l ed by the $PSSRF R+ BRL] ts%ﬁﬂmerq'caﬁq#ﬁ "I’b\fgfr“g%?ft o change
t he side-t osaidief prst tnet afovdicarihldlaxpa [szcord gs:.dk? afl |sadiid at es t he

\g?(ri‘lélt II:]IgCgFf CO%II;nEC% EGEaS %C% ﬁgé]bo%\;%'%}‘ ear Zt%%l OtSItot%llcrO{%e& bet ween

| evers 290 Bemnnckalls bR pasmythraughsaid second net 'trom the
front but preventing table tennis balls from passing back

through the second net from the rear, thereby trapping
said balls between said first and second nets and allowing
said‘trapped balls to drop into said trough.

2. The improvement of claim 1 wherein the second net
is suspended and supported by the first net.

3. The improvement of claim 2 wherein an upper edge
of the second net is spaced from the first.nét to provide
an upper opening between said nets for directly receiving
table tennis balls. '

4. The improvement of claim 3 wherein a lower edge
of the second net is spaced upwardly a short distance from
one side of said trough to allow table tennis balls with
insufficient velocity hitting the second net to fall
directly into the trough. ’ |

5. The improvement of claim 4 wherein the second net
has. an opening for receiving part of the robot server from
which balls are ejected in a predetermined manner.

6. The improvement of claim 5 wherein said second
net is removable relative to said first net.

7. The improvement of Claim 1 further comprising:

a pair of side wing nets extending from said first
net to a point midway the length of a table tennis table,

-
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..alternately engages | evers.290 and 290a so.as to nove tng—Liégéi—ggggjyui_d
forth and thus autonatically pan the ball expelling means: rous
variations, within the scope of the appended clains, wll ““t““‘ém“\

“those skilled in the art in light of the foregoing descri Iﬂng .
acconpanyi ng drawi ngs. For exanple, | envidd on that robot asseablty 2015 or
201b can be sold in the series of steps, which will reduce its initial |ow
cost. The design and. aesthetic appearance of robot assenblies 20la and 201lb
may al so be REFRE2FHSHRAMINGS [ARnsiractadoto Sreyensna sableoksnnist i on
of the i nvention Furthorm e e e e e, oo e T e et on
of the invention. Jurther the . - - nfi.qurati.on and co
of the quick releége a égﬁﬁght'%E&H&n@aﬁsﬁgmggyié§¢&PFﬁBHtadg63P9 ng from
the scope of %% fepddmd drllsThe wariobot desverhedaddstropghobeingd
|11 ustrati ONseGUGRBIY &0t sai% ndsek191¢oR0ktbRalE LALCIREELOEnbALD

limting sense. ., Clains In a ball sefving asse y Inc Ing a first net
suspended abSEPIFA%ng a first side of a trough for catching balls
droppi ng fromthe & ipadir et bald Hamsfeediagbah® fahksbéing ¢6hotrescte@r

iti ' ' vely_asspciated with the
f?ih;h?nfﬂe'Fﬁ£%§€3ﬁ§%¥§E%ﬁ%%%gﬁxgﬁggﬂgg%gg3&%%§¥g§%?bég E%HQbhe??%%spended
in front of Said ball dam being mountable on opposite sides of said
robot server for creating a pool of balls surrounding said
robot so that the table tennis balls remain within said
trough around said robot server when the assembly is
folded up for carrying or storage to keep balls away from
sensor if so desired. _

9. The improvement of claim 7 wherein each said ball
dam has a hole formed therein, each hole being formed to
the exact diameter and shape of a table ténnis ball, said
hole'serving as a go/no—-go round_bali-gauge whereby the
user can pass a table tennis through said hole to
‘determine if thelbali is shaped in a rounded or
out-of-round condition.

10 In a robot serving assembly having a robot server
and a mechanism for’supplying table tennis balls to the
robot servef the improvement comprising: |

tfay means for a plurality of table tennis balls:

a robot server removably mounted within said tray
means so as to receive said table tennis balls and expel

‘said table ténnis balls; and

attachment means hingedly attached to a front side of
said assembly so as to attach said tray to a table.tennis
table. _

11. The improvement of claim 10 wherein said
attachment means is a quick release attachment means.

12. The improvement of claim 11 wherein said robot
server is mounted to a back wall of said tray. |

i



. said first net above and along a second side of said trough with a | ower
edge of the second net spaced upwardly a short distance fromsaid second
side of said trough to allowtable tennis balls with insufficient velocity

hitting the second net to fall directly_igto_the trough, said second net
bei ng constructed to allow table tennis ball having sufficient velocity to
pass through said second net fromthe front but preventing table tennis

bal I s fronlpaSS'nggbac%hhh&ﬁﬁgavhgen%esenelagh iboﬁhéPélﬁeééf?tPéﬁgéy

trappi ng said:bal between Said first and second nets and ow ng said
trapped bal | §eFyedr 4§ PRUBtedi &0t RodgRNt2WaTheOf npREYeRERY - of claim 1
V\ﬂerel n the secon]gmet The &n@mndﬁdntram amdmuppo?meﬁleb:y saedafresétnet. 3.
The i nprovenent_of cl r uppe e, of 1 S net having a
[op edge. spaBBVeF: G AYeReREd SR Tonel SababLf tRemif agiit hfeled Ty o
space slight Llpwardérontapoxttiabl eft eanfisrbhbt; whereby a tennis ball can
pass over sald togFed99pgf5apkevaﬁgﬁed pet1ang 1ﬂn@ﬁéré9ﬁds£i%8% obst 1o

t her eby subsequen ween said first and second nets ore falling
into said tr&prver ?ﬁedPﬁBPéﬁénﬁﬁtrBFeéYﬁlF?H ShePRRES thRL L2 CHMPRER das an
openi ng for negeréargppatioff od g@batseevugr fromwhich balls are ejected

d f 1 wh
ai d Second net | 457 onbBRLFBPFRKEPRYE 5 SErT Y SRR i did et or g

assenbl y forhserdehgchaghe- pehghngblbesad Beapsi sing: a base section; a robot
server for servingzli gfhaWehgPbvEmbhe SPUSL&MN 16 wherein said tray

can be removed and a net and trough assembly for capturing
said balls and returning them to said robot can be mounted
to said robot in,place of said tray.
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..nh said base section; a trough assenbly cooperatively connected to said
base section; a first net assenbly attached to said base section and
extending laterally outwardly therefrog1on opposite sides thereof in order
‘t-0 surround said base section’ and said Bobot so as to stop balls hit back
at said net assenbly by a player, saiAMENDED GlsAJMBDI y ext endi ng above said
trough assenbly to enable Hﬁecen@ﬂdppéueHyt@awdlmuﬂ Biweenbly to fall into
sai d trough assenbly; and a. setd@adfehRsuarysap 483 d2d%kt suspended in front
of said first nefrighpelabdasshi'd rerjaged dysawmded cdains detbhri masesbhing

t ted t ha al | el.ing.at a vel oc pass
tgpzuéﬁcs:idsgecong ne? aﬁdgﬁgxcgﬁfgf B9 %%?ﬁﬁ%ﬁys%ﬁ%#kﬁaﬁﬁ %n%ﬁ%%ﬁcpsecond
nets, sai d sesusgendedhabpwg anﬁonkonedgefspsteﬂh@@o&é ahErQMQMQﬁDmssenbly
to enable bal Eﬁt&:ﬁ@?ﬂ&' bAg18t afop {; ﬁfass VfiPétEtrYe'& Oaﬁédf mgeond

net and drop direct K Into salrd y, said second net aVI ng a
£

top edge susp&hB8eBadipgkel 3 BePsty %eFYS%reB‘Qfél bioned ¢in  $ RNt Rf Fhaiting a

space betweenfseit ﬁétsanﬂebpéﬁdtﬁ\%ﬂysmaﬂ%d wihe ethe atFsidgh Cathgpass
over said top,ed second net and inpact said first-net and t her eby

e
subsequent | y f"ﬂP?%E’E‘ﬁBgn"gﬂPﬁlﬂ?gt and second nets before falling into
sai d trough assenbaysecond &ty saidsécond nat \suspendashbiny fxontl fi ng a

first net 5USQsﬂéeéli‘QQVﬁeénQbé&Q%&n@l&@ea (Qeé’oﬁc{@ﬂih ¢ T server
mounted to said trou said_first net, sa| trou be

constructed t 5*PBER %bﬂ’s t5°‘§%¥ae‘?%%o‘?f the $eRRI RN

- a short distance from said second side of sald trough to
allow table tennis balls with insufficient velocity
hitting the second net to fall directly into the trough,
said second net being constructed to allow table tennis
ball having sufficient'véldcity-td pass through said
second net from the front but preventing table tennis
balls from passing back through the second net from the
rear, thereby trapping said balls between said first and
second nets and allowing said trapped balls to drop into
sald trough. _

2. The 1mprovement of claim 1 wherein the second net
is suspended from and supported by the first net.

3. The improvement of claim 2 wherein an upper edge
of the second net having a top edge spaced slightly below
an upper edge of the first net creating a space slightly
wider than a table tennis ball, whereby a tennis ball can
pass over said top edge of said second net and impact said
first net to thereby subsequently fall between said first
and second nets before falling into said tray.

4. The improvement of claim 1 wherein the second net
has an opening for receiving part of a robot server from
which balls are ejected in a predetermined manner.

g
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a second net, said second net suspended in front of said first net, a top
edge of said second net suspended slightly below a top edge on said first
net to allow passage of a table tennis ball over said top edge of said
second net and to inpact agai nst sai @3ffrst net and subsequently fal

‘bet ween sai d edges of said nets and to be trapped between said nets, said

second net further having openings of sufficient dinmension to allow said
table tennis ball traveling at a pre-determ ned velocity to pass through

t he openings in said second net and thereby strike said first net, said
table tennis baHgs u %%istrlkln g%ld segond h ng _suf.fi C|en% vel ocity
so that said tabl'e $REAVERE &4y, V Fﬁ?bﬂgﬁafﬂeSSSgﬂ ngs in
sai d second nedt 1ﬂInamdmpbd@ugﬁdgtsaedtbabhedtémnss betl to drop between

Sad irotonet and 3l dasecandvisly baEembaydebeoushyifiy 14ane bBkbnerying

assenbly nounted on a table tennis table | .uding a first "net aV|ng front
and-r ear S|G@él§u§ﬁﬁﬁﬁé&?§5bve and al ong one side of a trough for catching
bal | s droppi ng f@omubbesbbmabnnet'and for feeding balls to a robot server
positioned on a fron% % e first.net ang-g eraﬁ%vgl% aSSOCIE d W th
the trough, and &aF&°8 c&ﬁ&vﬁgt SESFFFXﬁQH LA 2! RHES oPOURFRds j ¢ st
net, said se@omdlﬂebabavsngtapGM|ngs of sufficient size to allow a table

tennis ball travglg?geghs ggﬁghglgg%pgggegbgy t80ﬁﬁ§ StL8eH98aS

openi ngs and t here I'’ke s I rst net y cause tﬂe balls to
be - 28 aé&pF&F§&°Betmeen said first and second nets and consequently
fall 'into said taoughstthetlEBE@MBm?nhtﬁaﬁﬁédStﬁgsald base section

and extendlng laterally outwardly therefrom on opposite
sides thereof in order to surround said base section and
said robot so as to stop balls hit back at said net
assembly by a player, said net assembly extending above
said trough assembly to enable balls stopped by said net
assembly to fall into said trough assembly; and

'~ a second net, said second net suspended in front of
said first net and above said trough assembly, said second
net being constructed so that a ball traveling at a '
predetermined velocity will pass through said second net
and be captured between said first and said second nets,
said second net having a lower edge spaced above the
trough assembly'té enable balls traveling at a
predetermined velocity to strike said second net and drop
directly into said trough assembly, said second net having
a top edge suspended slightly below a top edge of said
first net creating a space between said first net and said
second net, whereby a ball can pass over said top edge of
said second net and impact said first net and thereby
subsequently fall between said first and second nets
before faliing into said trough assembly. '
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.a pair of side wing nets extending fromsaid first net to a point mdway
the length of the table tennis table, each said side wing nets constructed
to prevent a table tennis ball from Legying said table along the edge of
“the table. 9. A ball serving assenbly in conbination with a table tennis
table for serving light-weight balls conprising: a base section; a robot
server for serving light-weight balls nounted in said base section; a
trough assenbly cooperatively connected to said base section; a first net
attached to said base section and extending laterally therefromon opposite

Co Stop balls hit hack b & o oo o3 S o ahove.

o stop balls hi ack_ at said ne a player, s net extendin ove
sai d trough asSHFRARAGD aRNR é'”l?alq]sa/"@t'@g'ﬁec?l&? é’%: a ﬁé'fmf}}é'fgl Ir°gﬁ$o sai d
trough assenblsgerversamnttetettcs Eaciel] thromyhs dind firionst ofesaddd firsitt netied

i nbet ween sai ' repy TR p t yeel i LSt
net and said g%%:%é\?%%gh ‘f’ﬁ;‘?@ﬂ? 901?1 sal dl%;-%etg%%g g’(%tl E%e}eﬁgggggi 'g P%hgd
slightly bel ovEhe tigppraxpmestt Qemprlisidginet whereby a table tennis ball can
pass over said top £dgadia TRitd REAS¥nP et BRapendendihi E¥bniebrand

sai d though: aitbiSirata nete BorkPih B9 § 4P AERGD%: REECPHEBEnERT: &
tabl e tenni s b=lightlavddeluy &t tomeddet enisadd fékrsti ngtwkbl aplew - 29 -
through said sgeang Nele ANGHA € PUHNIR AT1MeFR S 80 al kbRt edge of said
' second net and to impact against said first net and

subsequently fall between said edges of said nets and to

be trapped between said nets, said second net further '

having openings of sufficient dimension to allow said

table tennis ball traveling at a pre-determined velocity

to pass through the openings in said second net and

thereby strike said first net, said table tennis balls

upon striking said second net losing sufficient velocity

so that said table tennis balls cannot pass back through

the openings in said second net, thereby causing said

table tennis ball to drop between said first net and said

second net into said trough. . .

8. In a ball serving assembly mounted on a table
tennis table including a first net héving front and rear
sides suspended above and along one side of a trough for
catching balls dropping from the first_net and for feeding
balls to a robot server positioned on a front side of the
first net and operatively associated with the trough, and
said second net positioned on the front side of said first
net, said second net having openings of sufficient size to
allow a table tennis ball traveling at a sufficient
velocity to pass through said openings and tﬁereafter
strike said first net to thereby cause the balls to be

i



and second nets, said second net having a | ower edge spaced directly above
the trough assenbly to enable balls traveling at a predeterm ned velocity
to strike said second net and drop i[ectly into said trough assenbly; and
a pair of side nets extending out ffomsaid trough assenbly and sai d net
assenbly, each said side nets extending fromsaid first net along an edge
of the table tennis table assenbly to a mdpoint on said table tennis table
to prevent a table tennis ball fromleaving said table at said edge. 10. A
robot server assenbly nounted to a table tennis table for collecting and

serving t [ O: Hﬁﬁf CORPrd sl ¥l | f-gupporting tray
- having a g%&%%lﬁe%déﬁeéfﬁﬁera .t connée‘%::tj'féggi s%c%’evgvarﬁs integral to and
ext endi ng TPREEISNEIBEIhe Yk oFa ikl trqughic dthedmprpvensnf al ity of table
tenni s baldéSmpPidixge tennis ball robot server renovably mounted to said
sel f-supporting tray, said:robot server having |ower tabl.e tennis bal
recei vi ng meanga p%%%/’fi% e W e sréﬁtcf ter’éﬁfrh‘%‘d’q fﬁnbcfﬁlﬁi ﬁf’&ﬁtm ty to the
bot t om wal hebfteaa dpeinty nidwaeddie/iapgtiblaf tthe)italda [tergdld ect ed wi t hin
said tray:edifl TQUMUA ith {PAliad Qi AP | oAl eln S rldvBpedyd T obot

server to one end of,a table tennis table, said_nounting neans being
support ed EAPlekennis haltl tiromd eanidrtistd o fakdisd il and hheaiefgeobot
server, angif sthal tabmei ng neans being col |l apsible for juxtaposition

ngr' ngngsggh& ;é.).bOtA :Qb Vefsér%fr?gc'aléste%elfq.rnr Yot ¥ 13 LAYG, ¢ said robot
table tennis table for serving light-weight balls
comprising: '

a base section;

a robot server for serving light-weight balls mounted
in said base section; '

- a trough assembly cooperatively connected to said
base section;

- a first net attached to said base section and
extending laterally therefrom on opposite sides thereof in
order to surround said base section and said robot so as
to stop balls hit back at said net by a player, said net
extending above said trough assembly to enable balls
stopped by said net to fall into said trough assembly;

a second net spaced from said first net and
positioned inbetween said first net whereby balls may be
trapped between said first net and said second net, a top
edge of said second net being positioned slightly below a
top edge of said first net whereby a table tennis ball can
pass over said top edge of said second net and impact said
first net and thereby subsequently fall.between said first
and second nets and thus into said though assembly, said
second net having openings therein so that a table tennis
ball traveling at a predetermined velocity will pass

\
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..11. The robot server as defined in Claim10 wherein said self-supporting
tray has a front wall adjacent said table tennis table and a rear wall
opposed to and spaced fromsaid front 3pall, said table tennis ball robot

" »server being renovably nmounted to said rear wall. 12. The robot server as
defined in Caim10 wherein said self-supporting tray has a front wall
adj acent said table tennis table and a rear wall opposed to and spaced from
said front wall, said table tennis ball robot server being renpovably
mounted to said front wall. -13.. The -robot server as defined in Caim10
wher ein sai d 4HrbUdH GdIRAFedohd@ine® Anaged raptuselcBetwesni daiaagirdd. The

robot server as, defin Caim/]13 wherein,s a d front wal
adj acent sai cimtdatﬁ € rﬂeq;st atﬁaeldan&cgnrdegrgtmgkg;éé X ig%{ag §§8g paced from
sai d front wsiHaced daiettivumbovg fbensrouchi ageamblyt tacarabie Ballalsf ront
val | 15.  Th&-#RAGne ¥tV & p&%d@%&:ﬁ%eﬁnv@lébﬂt§r4tahgf9mesaaﬂdt ray

i ncludes a front wall ad cent s nni_s are

opposed to artfePt&¢ gxop %r‘&'ﬁF Ilmgﬁdsg‘é d-ﬁﬁﬂﬂ |ﬂ§sﬁ’3§i¥ %nd
hingedly attacheda q»asa:l b fr eddenaeits ditehléngobot Seomesaid tlncbuglbd in
daiml0 wher E‘é 3’? and®%a3A" P%‘i’: %%gg}ﬁgggangaéh”%léngl{iéOHSE‘sasse”b' y

mounted to sal server. . { _server In Caim16
wher ei n saldqxﬁﬁﬂ¢§ﬁid@¥mh&§l§e€é€ﬁ§bP@tpaﬁﬁpﬁgaﬁeaﬁgﬁeaﬁst¥8rt?%b?aC|ng a’
manual panni Rgerigad tadlle adsbARALEC apaaabagnhead. sdBa ¥8Bleobehnterver as

mount 1 ng. mearle LS CEBHAVARE RodRbr o B Penbvh PP TRar b d s e <
t abl e. table at said edge.

. 10. A robot server assembly ‘mounted to a table
tennis table for collecting and serving table tennis balls
to a user comprising:. |

a self-supportlng tray having a bottom wall and
:perlpherally connected side walls integral to and
extendlng upwardly from the bottom wall for collecting a
plurality of table tennis balls,

o a table tennis ball robot'server'removably mounted to
said self-supporting tray, said robot server having lower
table tennis ball feceiving means positioned within said
tray and located in proximity to the bottom wall of said
tray for receiving table tennis balls collected within
said tray; and | |

mounting means for removably mounting said tray and
robot server to one end of a table tennis table, said
mounting means being supported at least in part to and
extending outwardly from said robot server, and said
mounting means being collapsible for juxtaposition
adjacent said robot server to facilitate carrying and
storage of said robot server assembly.
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11. The robot server as defined in Claim 10 wherein
said self-supporting tray.has a front wall adjacent said
table tennis table'and-a rear wall opposed to and spaced
from said front wall, said table tennis ball robot server
being removably mounted to said rear wall.

12. -The robot server as defined in Claim 10 wherein
said self-supporting tray has a front wall adjacent said
table tennis table and a rear wall dpposed to and spaced
from said front wall, said table tennis ball robot server
being removably mounted to said front wall.

13. The robot server as defined in Claim 10 wherein
said mounting means is also hingedly attached to said tray.

"14. The robot server as defined in Claim 13 wherein
said tray includes a front wall adjacent said table tennis
table and a rear wall opposed to and spaced from said
front wall and said mounting means is hingedly attached to
sald front wall. _ _

15. The robot server as deflned in Claim 14 wherein
said tray includes a front wall adjacent said table tennis
table and a rear wall opposed to and spaced from said
front wall and said mounting means is hingedly attached to
said rear wall.

| 16. The robot server as defined in Claim 10 wherein
said tray can be removed and a net and trough assembly
mounted to said robot server.

17. The robot server as defined in Claim 16 wherein
said robot server has detachable panning head means for

. replacing a manual panning head with an automatic panning
head.- | I '

' ‘18. The robot server as defined in Claim 17 wherein

said mounting means ihcludes quick release mounting means
to facilitate mounting and removal from said table tennis
table.
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