-%- BALL SERVING DEVIGE This invention relates to a ball servinddbV1 &1\ %
Vari ous devices for, serving balls to ( pl ayers, for practice or -3
for sport, in games such as table tennis, tennis, and baseball are well @
*kKnown in the prior art. For exanple, thet I's. Patent to Littell et al, No.

2 087 575 , +ssued July 20, 1937, descrlbes devi ces that can be enployed I n
t4bl e tennis, for exanple, for ejectlngIJRﬁﬂEMﬁEBﬁEgﬁﬂREEEEhe devi ce
disclosed in Littell includes an overhead supply neans, typically in the
form of an overhead hopper. The overhead hopper is fed by a conveyor system
having a series of ball carrying nenbers nmechanically mounted for novenent

in a continuous |oop. UThisPdinerintion erlatdy to2a5081 #odery Sh¢cdediye.
23,1950, describes an apparatus for ejecting table tennis balls enploying
pressurized air, as froma hone vacuum cl eaner, to propel and eject the

balI's froma conduit. A gravi ty,f ed &Q'é&?ig%sbfér'§e€6£¥%qg€ll9rto

introducing a ball into a | ower por Fon 0O enon devi ce
prévi des no cont rplayershefentpnacticeé ohefonl sportndinagames stchhesbal | s

Lo feed proper|y £ahigepuhhibh BehfSs, Ohnd baBEBARY SrONdi st kAbun | Yo nd

plurality of balls are introdlce system Patent , to Schrjer
et al, No. 3 917 PBIOr|astedFREve¥aEPl a'lbhs Ur§°an5?h%PtpH%u¥¥fF% batt

ej ect- ing nachlnslynﬁbudznasvnsmsatlssaae@saﬁmy 20 ADSPY} tdegctbebal | s
froma collection_source, Lg | padj ng_th 8 P gct gnsxandle
. for .ejecting the 59Y¥§?s t é a# $ﬂ¥§ aﬁ%e 5$ 3|# ﬁ?é@éu?g i R e
device is cr|t|caforThjeetEnglbmghEWaighhcbaﬂks,aTbéudeViGg disclosed in
iw} Littell includes an overhead supply means, typically in
the form of an overhead hopper. The overhead hopper is
= fed by a conveyor system having a series of ball carrying
members mechanically mounted for movement in a continuous
loop.
' U.S. Patent to Lemon, No. 2 508 461,
issued May 23,1950, describes an apparatus for ejecting
'(~ - table tennis balls employing pressurized air, as from
' a home vacuum cleaner, to propel and eject the balls
from a conduit. A gravity fed collector box is provided
for ihtroducing a ball into a lower portion of the
conduit. The Lemon device provides no control on the
entrance of the balls, and failure of the balls to feed
S properly can result in a loss of air pressure particular-
ly as a plurality of balls are introduced into the system.
~ U.S. Patent to Schrier et al, No. 3 917 265,
.issued November 4,1975, is another pneumatic ball eJect-
ing machine including pneumatic means for transporting
the balls from a collection source, for loading the
balls to an ejection means and for ejecting the balls.



barrels mounted at fixed angles with respect to each other 5 so as to

Qi de a predeterm ned nunber of variations in the trajectories of the
Ated balls. The spin on an ejected ball is inparted through random
fJact bétween the ball and the wall of a particular barrel as the ball is
propel l ed through that barrel. This results in an 10 uncontrollable
assortnent of spins. The U S. Patent to Berliner, No. 4 116 438, issued ~
Sept enber 26, 1978, describes a device fUthhromnng tabl e tennis balls, =

having a mechagagal mam%asnaeaas hRel pdiengytwo ikl exhhl 8ev thlkhro""‘ ng
di scs extendln? % %ﬁne&g ¥ g %allel W th respect to eac or
grasping a tapr&-tEAnrs JBE &Bﬁnm?ﬁ§ﬁ1&Hﬂlﬁﬁéét?nglpFa&FEHgoﬁ gui de.
The materi al panpe18|meunte&hatdfssedthﬂglaéewhﬁﬁoiesbéei Genéhéﬁréihgﬁs
due to th re at gd fat Bal.l s so are returned to t
serving di E 55 5% %éﬁﬁ% ﬁg ?EgiﬁénEﬁSn BENPEt BaEdgkiongoiny 793
636, i ssued Malg/e stremsqtoaéeerpﬁetha edncbedr badiisdetheespan daeanthe U.S.

9307245, The L - oL eaLyt oonnbar e ERECteR cARRER' shAcAUE BhHIERpL,

S.. P
26, 1974, desc##%egagir%Pgth%I %FnﬁfeadéﬂréécﬂbﬁrlhpareanSVQheababhs in
.t he anount oflsppnop@ple&dthﬁoaghathabebﬂﬁréﬁEVQHlBYrésﬁf£¥ein ane

dlsclosure of atent is,intended to be incorporated herein by
ref er encet® 30" phdén BESPRLAEL gs?ﬁf?@eﬁFl°%fsPﬁ§§e prior art devices, and

others in the art, work for Theiu. $ nt Patlent pto pBertineét, i Noevaddehé 288 t he

| arge nunber pf ﬁ&?s§5§'€ ?fa%ﬁ Npy780 &Q‘f’c?f L5Cs h&éviQ%"?Q egﬁ {:S?r%

‘of providing a OW CO and g unco i ca \_/
tic serving deakke #%‘?ni—%bb%ll-%nnh%"imeﬁnﬁ‘?‘?baa vabeshwemah@eénm y _

unreliable. MatdBidoed | dwOPEISk €1 ESVEEER Bﬁfewbﬁﬁndigbét bxebiasagpl ex if
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a table tennis ball between them and ejecting it along a

guide. The material properties of the discs thus are impor-
tant considerations, due to the repeated flexure of the
discs. Balls also are returned”to the serving discs by a
20 pneumatic means. The U.S. Patent to Cook , No. 2 793 636,
issued MaY”ZS, 1957, describes a fan operated device, as
does the U.S. Patent to Horvath, No. 3 911 888, and the
U.S. Patent to Augustine, No. 3 989 245.
The U.S. Patent to Newgarden, No. 3 794 0l1
25 issued February 26,1974, describes a relatively simple

device for imparting variations in the amount of spin ~
applied to a ball being served by a server. The disclosure
of the Newgarden patent is intended to be lncorporated
herein by reference. '
30 " While:all of these prior art devices, and
others in the art, work for their intended purposes,
it is evident from the large number of these devices,
that no one device has solved the problems of providing
a low cost, reliable, and relatively uncomplicated automa-
35 tic serving device for table tennis. Pneumatic devices
are inherently unreliable. Mechanically operated devices
have heen relatively complex if full functions were to be
provided. Even when mechanical devices were simplified,



-3- they lacked the ability to provide a full range of shots for practice

or sport. The invention disclosed hereinafter provides a relati- vel, OW- -3

gost, sinple to construct robot that prdvrdes a full ‘range of pIayK?%?B far.
practice and for sport. The robot, in conbination with a return nefs
pIOV|des for automatic replay of baIIs returned by player. The device
lopstruction provides nechanical sinplicity, low cost, and a w de range of
shot capabilities. One of the objects of this invention is to provi de a

bal | serving devi osely. \/ f erves pect ed
froma human corrpg? %9’818@ %%f%ﬁéredgw% oé}eo J?dségéref"@' ;S)rraél\ﬂ dg?a(m
el evat ed serving abQFEefqnlBha¢tl%£uQﬂm§PQ%#4y supplied with balls fromthe

| evel of a playing surface, wthout the need of overhead hoppers; to prov-
ide a table tennis ball serving device_wh no{ cause excessi ve wear

or deformation of the bafh¢ HHY?Hﬁl?ﬂedbﬁﬁfgﬁeef heperattsh RICVIFRS getRiBEL-
to provide a bal lyeeyvieg Q@Ht?esi}ﬁﬁvl?@ tS dShSEFVAt YrsHY Elfhts%lrd’lﬂdﬁgj
renove froma set-u ndi tion rovi tabl e tennis ball "serving
vt oo whi ch i 11 2pPRtEoERGIR b | R1e WREK Rt BBRAR TARY G ot AEORE-
vel ocity, spin amﬂhérﬁpbctpr;/n_cému\ahétﬂ@na@umtat&@tuﬁ eset, spafmei.desw
order (£ PELIt | SBEThSERLEEL! S2ofly % PeL} B Sl olitls U TN
of relatively sinjéeicadconskpersior provides mechanical simplicity, low
cost, and a wide range of shot capabilities.
t  One of the objects of this inveation is to
~ provide a ' ball serving device which
closely emulates the variety of serves expected from a
human competlgor.
Preferred further objects are to provide
an elevated serving device which is automatically
supplied with balls from the level of a playing Surface,
without the need of overhead hoppers;
| to prov-
ide a table tennis ball serving device which will not
cause excessive wear or deformation of the balls during
the course of operation of the device:
) to
-/ provide a ball sérving device which is relatively easy
to set-up and remove from a set-up condition;
provide a table tennis ball serving device which will
precisely duplicate various combinations of ball velocity,
spin and trajectory, as well as adjustable rates of serve,
in ordér to permit repeated practice of a particular
shot or return ;
: ' _ to
provide a ball throwing device of flexible operation
and performance, but of relatively simple and inexpensive



4 construction ; -to provide a ball throw ng device havi-ng conponent parts '
| are not subject to excessive wear during extended use to pro- vide a
ngggyserV|ng device which will recycle returned balls to permit continuous  7?

practice or play with a m ni num nunber4ot balls ; to provide a ball serving
device which w || ﬂrx %he trajectory of a served ball through a o
predi cat abl e paf?%? ot OVIde a robot serving devi ce which has a N
control | abl e panning pattern for the serving head. Accordlng to tde present

i nvention, ther 0 n S eV|ce havi ng a

head and an en 565‘3‘2 andglﬂ]éltt-] ?\‘gﬁnggaé;ﬁs‘ygcsgg%%‘é '?% Ry BASE £ or
feeding balls twhichl &oe rapestbhecbatd sexceoss bve mﬂeacﬂurrmgleuptemm:bnt
conpri sing nmeangs Qperatlvely connect ed between said head and said encl osure
for permtting panni ng of said head, said panning permtting means

conprising a flange pivotally nDunted at a pivot point to said e¥RIPERT e

and connected tgigai4 B&Bﬂ sérPfhy QbvLicd whidh PLIL efedPeliderPiyPhedOl Nt
and each selectjve #; novabl e, wth respect to said flange, neans for

securing said cBATHF kO WPErMt bspERRrtiRuQYs PFRGHERS %?ﬁ%*%y WheR ati vel y
mounted to sai dnERohesUniembéndofapabeans driven by said notor for engagi ng
said camarms alternately to nove sane and control the panning ngvenent of
sai d head. ' °© :

provide a ball serving device which will vary the

trajectory of a served ball through a predicatable

pattern; ;‘}
' to provide a robot serving device which .

has a controllable panning pattern for the serving head.

According to the present invention, there is
provided an automatic ball serving device having a
head and an enclosure and including'means associated
with said head for feeding balls to and for expeliing
balls from said head,'the improvement comprising means.
operatively connected betwéen said head and said
ehclosure for permitting panning of said head, said S
pahning permitting meané comprising a flange pivotally
mounted at a piéot point to_said enclosure and connected
to'said héad, a pair df_cah'arms_mounfed to ﬁhe pivot
point and each selectively movable with respect to said
flange, means for securing said cam arms'with respect to
said flange, a motor operativeiy mounted.to said
enclosure, and cam means driven by said motor for
engaging said cam arms alternately to move same and

control the panning movement of said head.



.
4a-- I'n the drawings, .Figure 1 is a view in perspective of one illustrative
enbodi nent of ball serving device of this invention; Figure 2 is a side '4

sgctional view thereof; Figure 3 is a sectional view -taken along the-# Qe
3:3 of Fi gure 2; Figure 4 is a sectlonal view, taken along the Iine
Fi gure 3; Flgure 5is a sectional view  {&kén along the line 5-5 of u’e
35 Figure 6 is a sectional view, taken along the line 6-6 of Figure 3;
Figure 7 is a sectional view, partly broken away, taken along the line 7-7
of- Figure 2; Figure 8 is a sectional view, taken along the line 8-8 of

Fi gure 2; Flgure 9is a dlagrannatlc view of the operational control system
for the deV| ce of Figure 1; In g:heed:k&wimgzs,wfmgur@ f]r(m;t aclvaest iipn

illustrating the %yg$ 0 er. | 3 %
Figure 11 is a V|2%&i QQ%FQ%a?#%Aab %#he ﬁ%@ an Qﬁ%@ ?fsﬁﬁm% §$rving
Fi gure 10; Figuredevice o ithis dinyendieasi ve of a second illustrative

embodi ment of the ball SerV'ngr@%uﬁé‘?Efyié'Efaé'?@Eﬂﬂdﬂ&l Yew thereof;
Figure 13 is a side sectional viéw thereof; Figure 14 IS a viewlin

pergpective of a third illustr&iiShFeerdd ﬁerﬁecé‘fi%]-l Vé@iw\n t@kesy adengs
this invention; the line 3- 3 of Figure 2;

Figure 4 is a sectional view, taken along
the line 4-4 of Figure 3; '
' . Figure 5 is a sectional view, taken along
the line 5-5 of Figure 3; .
. .Figure 6 is a sectional view , taken along
the line 6~6 of Figure 3; _
R _Figure 7 is a sectional view, partly
broken away, taken along'the line 7-7 of Figure 2;
Figure 8 is a sectional view, taken along
the line 8-8 of Figure 2;
Figure 9 is a diagrammatic view of the
operational control system for the device of Figure 1;
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Figure 15 is a side sectional view thereof; 15 s Figure 16 is a-
-sg%%E?nal view , partly broken away , taken along the line.16-16 of -Figure
igure 17 is a-sectional view, taken along the line 17-17 of Figure 15;
Figlre 18 is a sectional view, taken along 20 the line 18-18 of Figure 15;
Figure 19 is a sectional view, partly broken away , taken along the line
19-19 of Figure 18; Figure 20 is a top plan vi ew of a robot and net  AJ
conmbi nati on enpl oyi ng the robdimiréiliris 12;vide in front elevfﬂibﬂe 21 is™

-

taken al ong the | f ratin osition
of the net; and ij%se@%az@?%&aﬂgée%t&gl%néfh vil.Aeﬂ'ﬁé p]gr‘%q tg\%gbio t aken
al ong the |ine 22invengi MPgure 20. . Referring nowix)the Flgure 1,
reference numgal 1 indicates oifurd |UStigatd vvej_&;rbﬁglg’?dg Qg&l
serving device<ﬁtﬁgus i nve thﬁ% The r.obot |ncludes an en osur e
general ly delinitThg 5e% £, 2% shgym A ’b WP Yk em 4 and a body

5, the robot 1 being utilized E:tgurmjlmcis @& viidw £h RIrsFsite & dest

seen in Figures reater detail,. The body
5 includes a bas]e&l%whaw fig, an Jltg{\%er#ﬁ% &iélpe?% cﬁre# BREL SRERE £2and
sides 13 and 14 rdfReQf whis im’qmnaoortlon of the body 5 is generally.
rect angul ar iyp pl an, having a

1 Fidiile 1% £ dPSildl ALk r?#lg@%g ot

| ower portion of the body 5 |s enlar ed 20 ong par
designed to mate with the basdERLS %%cﬁqvéﬁ%timemecme |Qﬁ1ta 15 of

(he body 5 has a thid A Fumtretive Iémhﬁid!liﬂeriﬂﬂ%ﬂ \B¥I1 Gerving device

( of this invention; : : -
' _ Figure 15 is a side sectional view thereof;\'J
15 Figure 16 is a sectional view , partly

broken away , taken along the line 16-16 of Figure 13;
: Figure 17 is a sectional view, taken along
the line 17-17 of Figure 15;
_ Figure 18 is a sectional view, taken along
.20 the line 18-18 of Figure 15;
Figure 19 is a sectional view, partly
broken away , taken along the line 19-19 of Figure 18;
Figure 20 is a top plan view of a robot
and net combination employing the robot of Figure 12;
25 Figure 21 is taken along the line 21-21
'of-Figure 20 illustrating the folded position of the \;;
net; and
a Figure 22 is a sectional view, partly
broken away, taken along the line 22-22 of Figure 20.
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of “the bottom 12 of the entrance 11 and the enlarged part 19 of the body S.
As thus described, the entrance 11 is 25 designed to feed table tennis '
balls, for exanple rearwardly toward the mouth 20. As is best seen in
Figures 1 and 3, the enlarged part 19 is arranged to house a feed necha

25. The feed nmechani sm 25 functions to engage balls, for 30 exanple,

they arrive at the entrance 11 and nouth 20 ang prlng theminwardly of the
body 5 of the robot 1. The mechani sm 25 includes a feed notor 26 which
drives a gear train 27. The gear train 27 includes a first relatively.
smal | er gear 28 driven by the notor 26 and an 35 enlarged gear 29. The
gear 29 has a plurality of fingers 30 nounted to it. The fingers 30 rotate
with the gear 29 and are adapted to engage balls of the table tennis
variety, for exanple, and force then1inmard|y -7- of the body 5 of the

encl osure of the robot 1. As V\%&% pﬁ&gl?é%etgaleg%ggfrs Vct%:;trhnc%assum&*

a variety of design shapes, frngers
ot her enbodi nent sSPERExH slln¥Q§&¢Q#FS1T@D¢e%%ﬂuﬁkxﬂtixﬁe#medmmgﬂ£u0£rnnbot

27 are mounted WpHiD $8BvPREYadvide a0 LY SlhFalt Y& H%tm:@ybpdimcses

illustrated, the notor 26 is attached o a_bracket 31 wh In turn

attached to a wal #?oPREHRSUEE pd BT at} e fAetimiting & ss%‘f-"f@%éﬁa%s% he
att achment nepms. anmmmn@rsﬁﬁte:ﬁ 4 mvaantwlsalﬂeé NEG B pqséﬁn; drive

27 “the gear 28 1SEEEHA L hon IO Foh P G O AN o Ui dretung
rofate the 15 fi ng@r%imeshbom@ Bl pfandel ates msqrﬂoe&unngmmr
infernal feed pasgaee; B3, Which is best observed in
The body 5 includes a base 10 having an-
15 entrance 1l defined by a bottom 12 and sides 13 and 14
- respectively. _
An upper portion of the body 5 is generally
rectangular in plan, having a front 15, sides 16 and 17
and a back 18. A lower portion of the body 5 is enlarged
20 along a part 19. The part 19 is designed to mate with
the base 10 by any convenient method. The front 15 of
" the body 5 has a mouth 20 formed in it along the junction
of the bottom 12 of the entrance 11 and the eniarged part
19 of the body 5. As thus described, the entrance 11l is
: 25 designed to feed table tennis balls, for example,
L rearwardly toward the mouth 20.
h As is best seen in Figures 1 and 3, the
enlarged part 19 is arranged to house a feed mechanism 25.
The feed mechanism 25 functions to engage bélls, for
30 example, as they arrive at the entrance 11 and mouth 20
and bring them inwardly of the body 5 of the robot 1.
The mechanism 25 includes a feed motor 26 which drives
a gear train 27. The gear train 27 includes a first
€;atively smaller gear 28 driven by the motor 26 and an
35 enlarged gear 29. The gear 29 has a plurality of
| fingers 30 mounted to it. The fingers 30 rotate with the
gear 29 and are-adapted to engage balls of the table
tennis variety, for example, and force them .inwardly



Figures 3, 5 and 6. The feed passage 33, in the enbodinment illustrated, i s

34-37 extend vertically downwardly al ong the passage 33, and provfde

contact for a plurality of balls 38 as they are fed upwardly in the
passage 33 by the feed mechanism 25. Also nmounted to the body 5 is an
attachnment device 50, 25 mhlch I's shown +mMi? H+gure 5, and | ater described i

greater detail 410 a 5 lized "
to mount the rh t'thel%i’) ¥ his %ﬁ%%%l%%éﬁgs%e?€@%s€%+g%6 0‘%5 WHi
oEservabl e i n be pppregiated § cthe 30ingergI0 IR ASHARE {2 omnﬁetymﬁ h 20 to
the serving heads T SRGE I | £l x&gg& ong

t he panni ng sect | O 7 Qf‘?ﬂ@f ot ﬁﬁn}g@‘ﬂ%ﬁfﬁ?’% &%tjz%el?lﬁes an el bow 22

so as to irkerddhfe ?@%@955‘3 ‘E- hig HANERRLIOR- head 3. 35

defiped by a plurality of internally 20 formed walls 34,35., 36 and 37. The
pd

—

‘As thus described, the feedrmcmsmt@f 2 beanidbehe lgésr SUBSIRNL T daty

| th h h h
to Terurn " wasrred it $Fe a8k S in ud 'GnveRAERE Yot Bnr e Cnock
20 to the headexﬂ:od’imeﬁt:eﬂbas&a@eeds thearotort 26t is hatbatched3Boaae
relatively cl ?Fﬁl&%ﬁ'f‘ﬂ %i@htﬂ? éuﬁﬁsfé‘ggté HQ&%&hé'&aiﬂ%fttﬂa into

t he passage 3 s are free to nove in the passage

iS to sa
33 vmtfunulﬂuuhﬁdyr$ctThﬁP34@g’fﬁ%t%%3§§géwggk|§e%1z%ﬂ EBetﬂEPa?Bmﬁ¥ﬁg i's

nonexi stent. lneagd] (1198, mbEer 026 | s 24 ecdfidleBg8EADEa Bt ¥ Rat Ong hecaLr¥h D]
head 3 in that_the ball 10 gﬂghoaches t he, servi
Rr ¥

) h d
passage 30 onl$FpoeH cRa%ran AREPY I?Q%ﬂgéToFﬁég&L% eaﬁgggﬁ?rthe
fingers 30 int28tde tieedgeassegain327 Cofseqgear| 28, in plapeinherniesbasy oq_J

ball in addltl&{%ﬁotﬁgoggaglégngg aPLQQethat gear and rotate the

15 fingers 30.

' The body 5 of the enclosure 2 delimite an
internal feed passage 33, which is best observed in
Figures 3, 5 and 6. The feed passage 33, in the embodiment
illustrated, is defined by a plurality of internally

20 formed walls 34,35 , 36 and 37. The walls 34-37 extend
vertically downwardly along the passage 33, and provide
point contact for a plurality of balls 38 as they are
fed upwardly in the passage 33 by the feed mechanism 25.
Also mounted to the body 5 is an attachment device 50,

25 which is shown in Figure 5, and later described in greater
detail. It is here noted that the attachment device 50 Y
is utilized to mount the robot 1 of this invention to the
net assembly 6. _

As is observable in Figure 2, the feed

30 passage 33 extends frdm the mouth 20 to the serving
head 3. The feed passage is generally vertical, except
along the panning section 4 of the robot 1. At that p01nt,
it defines an elbow 22 so as to interconnect the body 5
with the serving head 3. _ N

35 | As thus described, the feed mechanism for
the robot 1 is substantially simpler than those known in
the prior art in'that_the robot 1 is designed to return
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passage 33 to provide continuous operation of the robot 1. 15 The spe

with which balls 38 are engaged by the fingers 30 for insertion wthi e
passage33 is controlled by the feed notor 26, that speed being varia Y
the -operator of the robot 1. The panning system4 and the serving head 3 20
operate in conjunction with one another togpermt variation in the

Rl acenment of a ball expelled fromthe serving head 3. As is best seen in
Figure 8, the belisnglongdentraneeuhl eand ote htegdrthadoalls cfwam dther pi vot

axis 45. Al'so :HBHEﬁeﬂoa@QUEhéheh@édoi dpné Stded | GBS dd NBYidad s@ rear
edge 47. The edge 47 of notches 48 fornmed in it, for

pur poses | ater® %EcFPﬁeBalif s a??%c elprtively plose Bikking with, ther of
cam arns 405 anﬂaééaquDECﬁpNﬁl Yheidhinsert Ponsined Uelte dpassige IR, Vithah i s

| ectivel h t 30 d hol d
espect | ve, cantarte A8 anihd RS S  BatE PR AT o B RAERAOT i gure
8, the head 3 whthowe fhndge #vickiononipettthletpassagandd hts sieeld bseh may
be rotatably d£hél€“% tb@ ﬂbﬂ@iiﬁééﬁt%xn“@&@i@?oﬁboﬁ’l’?etﬁ@lfé‘”& ms 41

and 42 is a 35 anni ng not or I'S operative
connected to af® h??%@?%ﬂﬁrSHN*%e¥°4Ehﬁh$%ﬁVh%% headnd f 7 | et Hee ed

toit. Thel@anaﬁﬁfb@més39ne3saﬂam§dhé@deﬂg@ﬁetﬁéef§édnﬁa§@aql@ 30 Coritly and
to track along an

et O dubdn the enEdicdiof 8 A0V ra b iR Bha lnfluene B0 the

head 3 is bestfﬂugéasnéd imtd thepfee¢dipassagec3d. @enseqmamt;pf tdeplayer
panni ng motor 43, (oht BRLE £3 4881 EATRIES BRo8d VUi Efntd LA EngAUSES

tah
e‘cam fol | oner genent
th foll %8
N passage 3 to provide. continuous operation of the robot 1.

15 The speed with which balls 38 are engaged by the fingers
" 30 for insertion within the passage33 is controlled by the
feed motor 26, that speed being variable by the operator
of the robot 1.
The panning system 4 and the serving head 3
20 operate in conjunction with one another to permit
variation in the placement of a ball expelled from the
serving head 3. As is best seen in Figure 8, the serving
head 3 is mounted to the panning system 4 at a pivot axis
45. Also mounted about the pivot 45 is a flange 46 having
25 a rear edge 47. The edge 47 has a plurality of notches
48 formed in it, for purposes later described. Also
attached to the pivot axis 45 are a pair of cam arms 40
and 41 respectively. The cam arms include a stop 42 which
is selectively engageable in the notches 48 to position
30 and hold the respective cam arms 41 and 42 in preselected
positions. As shown in Figure 8, the head 3 and the flange
46 are connected to one another, and both may be rotatably
driven about the pivot axis 45. ' :
Mounted above the cam arms 41 and 42 is a
35 panning motor 43. The panning motor 43 is operatively
connected to a cam follower driver 44 which has a cam
follower 39 mounted to'it. The cam follower 39 is adapted
to engage the cam arms 40 and 41 and to track along an



~arm40. In the position shown in Figure 8, follower 39/ -arm 40 engageneh?
causeS the follower 39 to trace a |inear path during rotaticon of the notor,
a O notion will be inparted to the head 3. As the notor 43 continues to . *
rq ,  however, the camfoll ower 39 engages an edge of the arm 41.
Engagenent of the follower 39 with the arm4l inparts a force which will .
tend to rotate the head 3 toward the right in the direction of the arrow Nt
shown in Figure 8. This rotation toward h® right continues until the

fol l ower 39 d'é&QEaSE the ﬁﬁﬁb@rahﬂln?tratHEiBh 62, tRkseamhawives Fiagure 8.
Since the head now noved rlghtma I on_of e_arrow shown

ec t
in Figure 8, as the canlfOIFBﬁeFi§§ éxsﬁgﬁgggcgﬁﬁe %ﬁF4Er8Yl§lﬁglnt 53, it
will exert a fprafifg bfethkasgevifigahdadoBsequently.the head 3:to drive -

the head 3 oppositely to the arrow shown in Figure. 84 a d
woul d cone 'to-a‘'centerline position at point 54 |nd|cage§E Ex%?glhgﬁ

fol | ower 39 nowathoneSpethtoeFagurAs8mjBB abshaﬁproél&hsdpannvasenptar t he

camarm 41 to g3pagibial pi‘i:a%%ht\é_ﬂ theh%aﬁlam&%“gwﬁﬁ&éht hat thika head 3

will remain inTts centerli s when the canlarns

40 and 41 are panébsethﬁocéWeféﬂéPM@ﬁ 39 engagepente W%tgxéPt@égﬁy°Fh§
o st o A8y S B e T o cvin
position, i.e. 3RO mm%&w%@& %ﬁgﬁw" rrégntstoteh'r@fta Igmﬁrenagpgn
gifsm ni rrurlnorm%:m&arlt tba?ﬁ;ygjmtiw\ rlo}gl:alumnef a:meakdotoa:bomdt ne oottion i ne
ibracket 60 is ﬁj‘jg'd%te E %é.l ?Eall:%gor#p mer#arl fAsa& iape fIt)l;mg@e&ﬁ{é:'f'QI s\ ‘\'
flange 61 in to rotate, however, the cam follower 39 engages an
edge of the arm 41. Engagement of the follower 39 with the
arm 41 impartsha force which will tend to rotate the head
. 3 toward the rignt in the direction of the arrow shown
in Figure 8. This rotation toward the right continues
until the follower 39 disengage the cam arm 41 at a
point 52, also shown in Figure 8. Since the head is now
moved rightwardly in the direction of the arrow shown in
Figure 8, as the cam follower 39 re-engagesthe arm 40 at a’
point 53, it will exert a force on the flange 46 and
consequently the head 3 to drive the head 3 oppositely
to the arrow shown in Figure 8, so that the head would -
come to a centerline position at point 54 indicated by : \/
. the cam follower 39 notation in Fiqure 8. As will be
appreciated, movement of the cam arm 41 to a position
parallel with the cam arm 40 means that the head 3 will
remain in its centerline position. That is to say, when

———— v et ———

-"the cam arms 40 and 41 are parallel to one another,
maximum force is exerted by the follower 39, caus;ng full
panning of the head 3 between full left and full right
positions. Movemeént of the cam arms 40 and 41 to their
maximum open position) i.e. their maximum angular
relationship, means that the head 3 has minimum motion,
if any motion is imparted at all, about the centreline
axis.
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5 turnm is attached to an enclosure foor the head 3. Each of the brackets
and 61 preferably have at | east one opening forned in them which is si

tp receive a threaded fastener 62. In addition, the bracket 60, as may :
be observed in Figure 1, has a slot 63 forned 10 in it, which receives the
t hreaded fastener 62 and permts rotation of the head 3 about an arc
-deilned by the arc of the slot 63. The kRgad 3 thus nmay have its "pltch"

chavged nerel y- byunti ght eni ng nut %ﬁ ted t the fast ener
adj usting the head 3 to a deS| §°1§% gg@ 5Ostheoflange As- ?Fgﬁt@hﬁhgpeﬂe

nut- 91. The brackbtragketi 60t.hFhenbrdickent 60 Lgskiaed ed reeeavunhed to a

| 70. The co Iy e f ssenb 3.1in a
g?lpatrlctlon fltbb%ﬁIZQEngﬁlggssg é%?%% gﬁﬁpﬁ Eead aPﬁ8 E% 1Bol | ar
70. Preferably5 aty&neds a§¢ﬁ9@@dr§°7én ﬁnpénsucﬁpfpsesha beadi Ag Eack 38,

a ball stop 74, ar#eabPhakiehs G@aaad7%1Ispeeeakaﬁlyﬂhabe hhelggkkaanéo to
perm t selectlve osi t,i oni_.ng of the ervi hg head w th respect

rotational positi SRSBARELEO . i3gthem, which is NﬁaﬁﬁédtW|tﬁFﬁeﬁﬁé fead 3
is a serving wheelthdeadedmfaetefer bavi g adahgfibn§ltaeepahikeky 609nasct ed

wh bl 85 ted |
bortion of the neBgvabert BEbhBRRYEa"uREagRee®1 haR0E, 21PR 63 pEmea)
38 approaches180 lPhétheuhlsh recebykels thecthungedelyfakteneat 62nang bl ock
85 and the SerV'”ﬁeﬁﬂS@E §%ta€ﬁ%nWB%eEP§2PQ§a §naBPEEraﬁuéL?C§e§§ngﬁ'c

preferably is of ormof re lve rictional mter en ag|
the bal | and expeFBFnGrFt°FrBHPaﬁ1@%|§3po?PeQDeﬁﬁ gh&hpsamag. hage Fhsthe

alteinative, a duabiwbhelchhh@&ﬁeﬁaﬂblyaﬂybﬁt&&ﬁh@ﬁiﬁ?aé HhECbQSﬁéuhﬂe&he
S?atlohgiirenced tge@ggfgggtggg%“gz, adJusglng %hemﬁe ng Ehe u es:.reg
15 pitch position, and re-tightening the nut 91.
The bracket 61, in the embodiment illustrat-
ed, is mounted to a collar 70. The collar 70 receives
a flange 71 of the head assembly 3 in a slip friction
fit, which permits rotation of the head about the
20 collar 70. Preferably, a detent structure 72, which
comprises a bearing race 73, a ball stop 74, and a
biasing means 75 is mounted within the collar 70 to
permit selective positioning of the‘sérving head 3
with respect to the rotational position of the head.
25 Mounted within the head 3 is a serving
v wheel drive motor 80, having a shaft 81 operatively
' connected to a serving wheel 82. A stationary block 85
is ‘mounted along a lower portion of the head 3. As may
be seen in Figure 7, as a table tennis ball 38 approaches
30 the head 3, the ball is engaged by the stationary
block 85 and the serving wheel 82. The wheel 82 has an
outer surface 86 which preferably is of some form of
relatively frictional material for engaging the ball
and expelling it from an exit port 90 in the head 3.
35 In the alternative, a dual wheel arrangement can be

v
-
[

employed as disclosed in the above-referenced Newgarden -
Patent No. 3 794 0l11l. We find the use of a stationary
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entering the

head 3 by rotation of the head 3 about the collar 70.. Since

the feed passage 33 is stationary, whi |-e lhe- head 3 may be rotated wth

respect 10 to

port 50 wit h Soe S R et Mlpbe oot PRI i R3

rotated. As i
movenent of t
t eni ng nut 91
can be contr

t hrough the 2 Pl e t and
are i ntended S’o ]be conven .o‘{a‘f alﬁeerna(?l ngﬁgurren Ar%gté(?t)sa{é dgy have

MewgarsemiRwice dm hatyanlx e drive clieele J@wanged by
hedinatd I Quride c?éltatﬁ&rb.y Bl Ut wedlhelinghathds
|

ck and single wheel, however, an inprovenment over the Newgarden device
hat only one drive wheel is required for device operation. The single
wheel elinminates 5 problens with synchroni zation of the wheels or the notor
“‘or notors driving them Spin or english is inparted to the balls 38 -
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also r VIOUS| SC a n| nDtl n of the head
oiab iR HEIRAR o Rt AP Ahen
feed pan and tdw mtunsnr&'izﬁ,mﬁ e S(Bpirespecengleish is ialpartpéd sth:ed:he

their speeds @haubtlthel apllar tontSicendhs Beed m%ﬂ%&%l%ﬁ ishdl vi dual
control s for E‘s?’&ftfgné , OIS e Ry Flathy Kk thetatdie vtf«tre Pdsgéct f eed

for the feed

not or the speed. of n d th rate 0 pul si on of
balI's fromk& héxexlttt' ﬂ??r]t HF c@?ﬁ r‘l’ﬁ?‘% e{’a‘?f%e of
t he novel feectisy sdeit qrm}t)wm mittl’n s$pirs inip'ated)nto tthtmerdepdsmimged not or

P R ey SpfPRERLT) L, PR RRES g el

26-necessarH
drive or thro

cont 1 pual I'y” are

f eed passage INfH tommhalbetmﬁmlm etdamtm QWMtbblmmBSOﬁay be

| ocat ed r enpt

H’ef &R the Johey éhéoswetsﬁ @gaaﬁumeﬂeraf reb@ttﬂgh-

operation as t e p ayer practices or
R

now to Fiddre

ten

pol e 101 ext enshligon!pyBrhey l-iéannd:atn Béecqwt £olDdd i by ahdeahent of the

cam arms 40 and 41. . _
Control of the feed pan and throw motors

26,43 and 80, respectively, is accomplished through the

20

25

use of a control means 88. Each of the motors 26, 43 and
80 are .intended to be conventional alternating current
motors, which may have their speeds controlled by the
control means 88. Preferably, individual controls for
each of the motors are provided, so that the rate of

feed for the feed motor 26, the speed of panning and the rate of
expulsion of balls from the exit port 90 may be controlled indivi-
dually. Because of the novel feed system employed with this invention,
however, the feed motor 26 necessarily must operate at approxim-

ately the same speed as the wheel drive or th:ow motor

30

35

80 so that balls continually are fed through the feed
passage 33. It will be appreciated that the control
means 88 may be located remotely from the robot 1 so
that a player may vary robot 1 operation as the player
practices or plays.

_ Referring now to Figure 10, the net
assembly 6 includes. a base 100 having a central pole 101
extendin§ upwardly from it. The pole 101 is attached
to a spider 102 having a plurality of arms 103, 104, 105,

80

R
hWetdbs AHiAS $¥E¥{Rﬁ%lydﬁ%%%%sﬂﬂ%fh%@? 7 er&%ﬁtra

U



t:o a spider 102 having a plurality of arns 103, 104, 105, -12- 106, andij
107 extending outwardly fromit. The nunber of arns and their angul ar 2%
position with respect to the spider 102 nay vary in enbodi nents of this
invention. 5 The arns 103-107 are intended to be fol dabl e upon one

angther into an upright position, as indicated by directional arrows in
~Flgure 10. An extension of the arns 103 an@l2184, indicated by the nunerals

110 and 111, res ctive b Lded. if desir ot hat _the
10, ot sesenbi v 1087 chhdC 1z ke SndRo "B BLRALE ‘erth SE7) [Hhe SfublElof
tabl e tennis tabhsmg2andThheixbangndani posibienivithsrespechttonthe and it
i's not descrlbedsbgdggtgbb mb& bér?eiﬁ éMB&gEhSH ?taﬁneﬁf tﬂﬁ&eﬁ@foﬂet

assenbly is intended to extend_about the en le 121 so
that balls reburhB8 aFﬁsre§85n§97tBthénFSBQ?d1t6p€?af?ﬁﬁah¥% %E%@H?n%y t he

net and returnedahothée iﬁbatanThprmgna ﬁeﬁiﬁmdnloishﬂﬂ&léaﬁé&rB&Ity of
att achnent deV|c S

gsseciated w ich permt
assenbly to be a Sﬁga°P8 tﬁgr9gg|§n1§igu§% ¥$ hgfg1 Sl%%negngP%nifms
wi ng nuts and thl@&deddf&ﬁﬂenénélmetedmbYIthernumeralsath&eandntlhodreéﬁr

exampl e As Indi pabedvaloyealtbonhobBk, brbasads, Auk6LIRPLEI%AR: the

associated with ustrat éd
attachnent nd8nshet prREFPDRLY extendf| gupstaptiplin H@??ﬂ@saa epdtpasition

OffnlﬂgdSE Sl26d120t6§C&|Eabléeté?ﬁhéofabIEEIEQboaﬁé ﬁaﬂléheeﬁﬁgb%QE?Eée

attached to one ent {ona in reade st eners

39 work vel | - Thi2RoB8, cotvERELpRaly aand Lhels: AptoderoriBafpsecdetaiLr

d scri bed 30 ne[tl;sbheadjaaffmgiehe tasheter tB8t £heonetnassemblypeis130
retched oveyntBgaahmaf ekBgndChuBitelhkYefla 2820EORRE £2HELCR2ET sbNe

15 that balls returned in response to the robot 1 operation

are caught by the net and returned to the robot. The
arms 103 and 107 have a plurality of attachment devices
126 associated with them, which permit the arms and net
assembly to be attached to the table 121. We find that

20 conventional wing nuts and threaded fasteners work well
for the attachment method, for example.

As indicated above, the robot 1 has an
attachment means 50 associated with it. In the embodiment
illustrated in Figure 5, the attachment means 50 includes

25 a flange 56 which defines a central opening 55 sized to
W receive the arm 105. The robot 1 and the arm 105 are
attached to one another by conventional methods.
Again, threaded fasteners 89 work well. The robot 1 is
slidable on the arm 101 for purposes later described
30 merely by adjusting the fastener 89.

' A conventional net 130 is stretched over
the arm of the net assembly 6. The lower portion of the
net assembly 6 has a bottom 131 which is attached to
the arm 103 and 104 and to the remaining net portions.

35 1In the operation of this invention, the robot 1 is
positioned so that the entrance 11 of the robot 1 is
positioned below the height of the table 121. This is



assenbly 6 has a bottom 131 which is attached to the arm 103 and 104
2 to the remaining net portions. 35 In the operation of this invention,
tﬁe Tobot 1 is positioned so that the entrance 11 of the robot 1 is

'p03|t|oned bel ow the height of the table 121. This is -13- acconpli shed

by attaching the robot 1 to the arm 105 and sliding the robot downwardly ~
until the bottom 131 of the net assenbly-ik3drawn tautly downwardly. As o

shown in 5 Fi g .ﬂiilémé& Wsaﬁf@cﬁiﬁfcih@frél%ﬁnﬂgt&ﬂié Neri s and a

sloping front for t ot t t b i dtoth
assenb?y 6 ar ea’?‘ios t%%"%ﬁ?’? Surri'glj;f&??]eb‘(?)‘bib?}g f%tﬂ of

particul ar enbeltk neet a&ssmbly Msldraﬁnaﬂamthy dovnwardky i | ks eshisen iat

15 Lo say.s OEglle [obonLe! a8t LAENCEEEoL NEe NELrRERE D dpfing and et up

for practi renove renovin %t means 126
bet ween t he arm@dQSBi@ﬁdalﬁwbﬁﬁmgtfﬁpnﬁ. @r 1bhe h%@tgmn%3ln sorehabty be

fol ded upwardiyay padrd@uribl €5VERE AEETNSMerbD §hersable didetel

rel atively conpact, stored position, Replacenent is quickly acconplished in
a reverse orde °W¢F4r&%euﬁ¢€¥ﬂvﬁ§ bt @Rethe EORBR: 107 and Teconnecting the

attachment neans 126 to therThébpsriidul&r pefibddonént hehowhois lwéDL
operati on

relatlvelfiioﬁﬁﬁipt?i %oﬁ.%%%??E?%%?gnﬁ%%érﬁg?gggfI% g%%§Ph§%%$vgﬂ%Lopegsto
the robot 1 sorobat lthfQEGa@hséage BBei get uassemhdyr 6boandi séet up
automatical |y PéP%zr-éc@f‘éé fgf@ageb@%&naeéa %eréfydsf%ms@mebeﬂs the

met hod of 25 mthe exit_ port var ending
upon the spee®¥ a@%@ﬁ?ﬁéﬁea%ﬁnlaﬁdb?hvﬁﬁpnBPBr§rmFhéoﬁoéﬁd ip naB$ the W)

panning arns 4galnél #41. ttRer8iméi onatupPAShayt benfeidéacupraddBypnahae
col lar 70, andtﬂquggféélggmoved from the table 121 in a relatively
compact, stored position. Replacement is quickly
. accomplished in a reverse order in that unfolding of the
arms 103-107 and reconnecting the attachment means 126
to the table 121 re-positions the robot 1 for operation.
20 ~ Operation of the robot 1 of this invention
is rélatively_simple. Once a sufficient number of balls
are inserted or fed to the robot 1 so that the feed passage
33 is full, the robot will automatically expel a ball from
the exit'port 90. As described, abové, the method of
25_ expelling a ball from the exit port 90 will vary depending
upon the speed of the feed, pan and throw motors, the loca-\_J
tion of the panning arms 40 and 41, the rotational posi-
tion of the head 3 on the collar 70, and the position of
~ the head with respect to the slot 63. All of these
30 may be varied individually or in combination to give a
- much higher degree of playability and variation to the
robot performance than have been available with prior art
devices. The simplicity and high performance characteristics
‘of this invention make it unusual from the standpoint of
35 the robbt_l‘s ability to provide that variation at a
relatively low cost. o
We envision that the robot 1 of our invention
may take a variety of forms..For example, in Figure 12,



the head with respect. to the slot 63. Al of these 30 may be varied
individually or in combination to give a rmuch higher degree of playabilityss_
and variation to the robot performance than have been available with pri%ﬁ%%)
art devices. The sinplicity and high performance characteristics of this

I ngention make it unusual fromthe standpoint of 35 the robot |'s ability

t@ provide that variation at a relatively Lom/cost We envision that the

robot 1 of our invention may take a varle%y of forms. For exanple, in

Fi gure 12, - the body Sodpssapasndargedalgwer| paek @anttQQPrbUiéeoahde

an enl ar ged nvut@naaf@@acmoﬁ%n dewhacheﬁﬁynalahﬁnbebhaihg gOBQEQL io S

In addition, the trag 1 of the robot may be rotate so that the
robot may be mou P& I’y to the table 121. Such an enbodlnent i s shown
in Figures 14sthrough 21. |n genedditibhe thbobntbawaelmlFbﬁUEﬁelﬂobaﬂdl

d ninated h 0 hown I to, the ro

eiggptngsedes§;?ggga%é;g?%éF%grlb 0558 Régalgsafg ES#SVSBefﬁP“Pgﬁé parts
wher e. appr opri at @8ireeé&lyr teatheckabde d21lt.hSucbben émbedimentdisashdwabove
is the rotation qh ?E%ugﬁﬁtﬁ4lkhE3ﬁghh62i0b§P ggngﬁaiOt@ﬁgdraﬁgglgkklCh s

respect to the head A 15 supporft I nc es a si
i ntended to abut IBnFeAYTS: 1fme apdpAeneminaged HeFSbneGSer§EBEolﬁoeégeshﬂﬂn

whi ch abuts gbe h@psanﬁnaeetofthberbabte1la&ce§heasuaegéklﬁéa BbeeihagtEdes
The openi ngs 144 4kd PileRask’ ade EBELorSd BBE, 4ERE, BaFEELpRBPE ember e
145, best seen i ApPrgprdake. The pupperyschabgeapfbehehrebotnlfiopbas, one
toiipgage an uppghaidhkaacaBbvknst 2ReCrbtdt188dcE ™ RnEOmEA8R9%12B0r the
robot to be rotated 180° with respect to the head . 3. A
15 support 140 includes a side edge 141 which is intended
to abut an end of the table 121, and a top edge
support edge 142, which abuts the top surface of the
table 121. The support 141 also includes a block 143
having a plurality of mounting openings 144 formed in it.
20 The openings 144 are intended to receive a plurality
of support members 145, best seen in Figure 22. The
supports 145 may be three in number, one to engage an
upper surface of the table 121, and two to engage an
underside of the table 121, as best seen in Figure 22.
25 Other arrangements may be utilized, if desired.

N : As shown in Figure 16 , a single spring 135
is used to bias the block 85. Dual springs are used in
conjunction with the embodiment of the robot shown in
Figure 7. In either case, the springs are used so that

30 the block 85 is self adjusting.

' Because of the re-arrangement of the mouth
11, a substantially simplified net structure 152 may be
employed with the robot 150. Thus, a spider assembly 153
is attached to the robot 150 along a support 154. A

35 plastic or similar material trowell 154 is attached to
the spider 153 and is separable along a center connection
155. The spider 153 has a pair of arms 156 and 157
associated with it, which serve to supprrt a net 158. As



.underside of the table 121, as best seen in Figure 22. 25 O her

iing 135 is used to bias the block 85. Dual springs are used in *

@angements may be wutilized, if desired. As shown in Figure 16 , a single

Fj unction with the enbodi nent of the robot shown in Figure 7. In either
case, the springs are used so that 30 the block 85 is self adjusting.
Because of the re-arrangenent of the nout 3511 a substantially sinplifi edw
net structure 152 may be enployed with the> obot 150.  Thus, a spider
assenbly 153 i s wdithathed emboadimentbatf the aobod: a.,s&ppoah:mQSAndAtiﬁwell

plastic o 1M hal B ¥difled ' UChnel T o 13028084 10! URoRA! i 13320

is separable along a center connec parr
arns 156 and 15%.afsacisdoxrags of 1=t1’7t<--‘- mb@rt-s&a/éxaﬁr@ Foupdr tthétnéihelwboks

-15- with the enfyedijee dubat anft 413801 ohert fle. ok Hh@&nt bewlbu@awdfioi V\ged

to the dash line pgsition showm in’Figure 1 r storagé of the robot.

have found t hat MERES SfoPYF iI‘B’thsi%bﬁréﬁﬁr&I v BeGRSe fhgo et giruc
previ ous enbf)di‘ tummhs @imiﬂmnmw,tmqnlamsla:y ib:e%amchilarnehnsweu&
ture is sinplif]i [ 15 artlcu ar n be tur at a
| ower cost, and élfglc rﬁgj%on 0 gfﬁ’& % gee&@g&ag‘iﬁp@sg%nﬁ bl e
for the decreasstmd iirs dmstlarﬁeemeataﬂxse [xasmsilbdma\f@rr then deicxeaise
subst anti al Illyé ysgranners. Lt-will be appreciated that it is not

[

i ntended to mt the Invention to_ the above exanple only, many varl ations, |
such as night readily occur {IR€FOLGES REF iSE ROWAVEr HEUNFEISNSiiR o,

w t hout departi Wgt@ﬁﬂﬂaqlgpmﬂlw eRinne¥s defined by the appended clainms_
It will be appreciated that it is not intended

to limit the invention to the above example only.

many variations, such as might readily occur to

one skilled in the art, being possible, without

- departing from the scope thereof, as defined by

the appended claims . ' '



- CLAI MS- 1. In an automatic ball-serving device having a head and an

encl osure and i ncl udi ng means associated with ' di ng ‘bal I s ;-
to.and for expelling balls fromsaid heag the‘wr“ﬂﬂm“mﬂ[lngu si ng”TReang
operatively connected between said head™ ﬁd sal«d enckosmures ror permf :
panni ng of said head, said panning permtting nmeans conprising a flaRg
p&xotally nounted at a pivot point to said enclosure and connected to said
heéad, a pair of camarns nounted to thELR&M t point and each sel ectively
novabl e with respect to said flange, nEans—gor securing said camarnms wth
respect to said flange, a notor operatively nounted to said enclosure, and
cam neans driven by said notor for engaging said camarns alternately to
nmove sane and coptrol tig RANALEEmARYENBAL10EesRifdgNaaYicé havinglRe ball
serving device as defined in claim1, wherein said™flange has a plurality
of notches w t hhabdcandt ansenolbbareaandr iictadingomgansoaseediatiede arns
in selected positions with respect to the flange. 3. The ball serving
devi ce as defi meiithnsaidi hedd forl fidedgngebailbotonandalfby ekpediliagt he

el evation of a ball expelled fromthe head structure about a transverse,
hori zont al axi shabkhd firemssadd headal ther dmprowgmehe kemprisingt meanzbout
Its longitudinal axis -17- to inpart a varying angle of spin on a bal
expel | ed from tPpendtiiveiyucennectad betwe$ne8§®30h§ﬁﬂcabdlBaédrving devi ce

of claim3, wherein said expelling nmeans conprises a wheel rotatably
enclosure for permitting panning of said head, said

¢ - panning permitting means comprising a flange pivotally
mounted at a pivot point to said enclosure and connected
to said head, a pair of cam arms mounted to the pivot
point and each selectively movable with respect to said
flange, means for securing said cam arms with respect to
said flange, a motor operatively mounted to said
enclosure, and cam means driven by said motor for
engaging said cam arms alternately to move same and

control the panning moveﬁent of said head.

1 2. The ball serving device as defined in claim 1,
wherein said flange has a plurality of notches with
which stops on the cam arms can engage to secure the

arms in selected positions with respect to the flange.

3. . The ball serving device as defined in claim 2,
including means for manually changing the elevatiop of a
ball expelled from the head structure about a
transverse, horizontal axis, and means for manually

rotating the head structure about its longitudinal axis



'feedlng balls to fjd serV|%g devi c

nDunted WTHI T said head structure, means for driving said wheel, and a !
i on bl “ﬁtﬂ“ﬂﬁ support a ball prior to expul sion from said

@ng he m‘ H“‘l “l“ tomatic ball _serving device as defined in claim # -
il

ciuding acnet, %aitl fet including aléentral portion having a plurality
of arns extending outmardly fromit, and netting extendi ng between said o
arms, said net being operatively Connected to said serving device to pern1m¢§
auto c _ball rving
hpart o Wriids ofnoly ar aplingRaayBRLL eRBsa1E e

devi ce as defl

“with respect t gf%rgoéﬁgrﬂg\gélseéu%%? net so as to cause said net to
e

provi de slopin al’'ong sard omwal |l of said net to permit feeding
of balls to said serving device.. 7. The automatic ball serving device
as defined in claim1l, and includlng means for feeding balls upwardly

agai nst- gravitys by Sa'd&ﬁ@JéuééﬁQtﬂé BSEE5se§@iﬂgbabbiEéeéEnﬁlEEﬁﬂ% bei ng
arranged so that insertion of a ball in saidf passage forces a bal
into said head (Hd+&in'€aid expelling means comprises a wheel rotatably
- mounted within said head structure, means for driving
said wheel, and a friction block positioned to support a

ball prior to expulsion from said serving head.

5. The automatic ball serving device as defined in
claim 4, including a net, said net including a central
portion having a plurality ?f arms extending outwardly
- from it, and netting extenéing between said arms, said
net being operatively connected to said serving device

to permit feeding balls to said sefving device.

6. - The automatic ball serving device as defined in
claim 5, wherein said serving device is positioned with
respect to a bottom wall of said net so as to cause said
net to provide sloping sides along said bottom wall of
said net to permit feeding of balls to said serving

device.

7. " The automatic ball serwving device as defined in
claim i, and including means for feeding balls upwardly
against gravity by said ball feeding means, said ball
feeding means being arranged so that insertion of a béll
in said feed passage forces a ball into said head

structure.




