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1

This invention rela*es 1o improvements in ap-
dle or bat a,nd a ba,ll and more partlcularly for
a game: somewhat similar. £0 table tennis intended
to be played indoors.

One of the prmmpal objects .of the invention
is to provide a table court game apparatus in-
cluding a playing court with an upright abut-
ment wall at one end arranged in.a, predetﬂrmmed
inclined relation to the playmg court so as to
keep the ball in play . for extena&d relays by in-
suring a rebound on the :surface of the playing
court, all of the relatmnshlps of the rebounding
surfaces being .directed to this end.

A further object of the invention is to provide
an apparatus of the kind gbove referred to where-
in the various reboundmg surfaces are integrated
S0 -as to produce a game readily adaptable for
players of varying skills and for use in relatively
small or large quarters or floor space, as desired.

A further object of the invention is to provide

an apparatus including a playing court and an.

abutment wall wherein the-court 1s normally sup-
ported at substantially the height of an erdmary
table, but which is adapted for a type of game
wherein the.ball must be kept in play by returning
it to the abutment before the ball strikes the
figor, -or ior another type of game wherein the
ball may also rebound on a second court at the
floor level on which the game apparatus is sup-
ported.

- The present apphcatmn is a contlnuatlon-m—
part.of my prior application bearing SJerial Num-
ber 443, 847, filed May 27, 1642, now abandoned,
and of my. copending applmatwn bearing Serla,l
Number 617,328, filed September 19, 1945. The
game apparacus of the present application dis-
closes preferred -proportions and angular -ar-
rangement of the playing surfaces of the court
and abutment which have been found by experi-
ence to be most desirable for a game apparatus
of this kind.

‘The game apparatus of my invention is char-
acterized by the disposition of the end abutment
wall at a-substantial angle of .inclination toward
the player end of the court,:as broadly disclosed
in my copending application, Serial Number
617,329, which insures that a -ball struck from
the player end of the court.against said inclined
abutment and impinging .on the latter below a
prescribed boundary line will tend .to be deflected
downwardly an rebound so as to bounce on the
surface of the court before it reaches the player
end of sthe court. |

The:apparatus is.especially adapted-for.a con-

ot
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test between two players, both standing at the
same end of the table court, and alternately
striking tiie ball to keep it In play.

Other objects and advantages of the invention
will appear from time to time as the foliowing de-
scription proceeds.

'The invention may best be undersiood by rei-
erence to the accompanying drawings, in which:

Wgure 1 is a perspective view of one form of
the apparatus set up in position for play in con-
nection with a floor court, and 111ustra,t1ng the

“manner of rebound of a ball when struck in cer-

tain directions toward the end abutment wall;

Figure 2 is a view similar to Pigure 1, but ilius-
trating the manner of rebound of the ball when
struck in certain other directions toward the end
abuiment wall, so as to rebound finally on the
ficor court;

Figure 3-is an enlarged longitudinal section of
the apparatus shown in Figure 1;

Hisure 4 is a seciional view of the apparatus

~ taken generally on line §—4 of Figure 3;
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Figure b is an end view of the ,app,ar_&‘tus
shown in Figure 3, looking from the player end
of the court toward the abutment wall;

Irigure 6 is a perspective view of a mod:lﬁed
form of apparatus similar to that shown in the
preceding figures, excepting that the end .abut-
ment wall is substantially straight from one side
to the other instead of being formed of two p&nels
diverging horizontaily from the vertical center
line of ihe end wall toward the player end of the
caurt

Fig. 7 is a sectional view of the modified form
of apparatus shown in Figure 6, taken on a lme
corresponding to iine 4—4 of Figure 3;

Figure 8 is a diagramimatic view in side eleva-
tion illustrating the basic relatmnshlp of the n-
clined end wall to the 1ength of the court of the
form of apparatus snown in Figures 1 to b, and
also of the form of apparatus shown in Figure 6,

Figure 9 is a diagrammatic view similar to
Figure 8, showing a modified form of .apparatus;

Flg'ure 10 is -a .diagrgmmatic view similar to
Flgufe 8, showmg still another modified form
of apparatus

Referring now to details.of the embodiment of

my invention as shown in the form.of apparatus

disclosed in detall in Figures 1 to .5, both inclu-
sive, the apparatus consists. essentlally of g play-—
ing table court indicated generally at 18, an
abutment Or end wall A.f rising from one. end .of
the eourt area. Slde walls 12, 12 prefembly ex~
tend forwardly from the suie edges of :the . abut—
ment wall and terminate adjacent the front end
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of the court, which for convenience may be re-
ferred to as the player end of the court. The
side edges of the court (i and the side walls 12,
12 preferably diverge forwardly toward the
player end of the court.

The playing court {0 shown in the drawings
is disposed at approximately the same height
as g conventional table tennis court, in the form
shown the apparatus being supported on four
legs 13, 13 connected to suitable frame members
{4, 14 extending horizontally beneathh the front
and rear ends of the playing court, and cross-
connected side frame members 19, 15 connect-
ing the front and rear pairs of legs, as shown
in Figures 3 and 4.

In the form of apparatus shown in Figures 1
to 5, the playing court 10 consists of two plane
areas or panels T and {8 disposed in a generally
horizontal plane but with the rear court panel
1T inclined downwardly at a slight angle from
the horizontal toward the player end of the court
for approximately two-thirds of the full length
of the floor court area, and the second court
panel {3 being inclined upwardly at a slight angle
from the horizontal for the remaining one-third
of the full length of the court area. The termi-
nal edege 20 of the panel 18 at the player end of
the court may be termed the base line of the
court, and as shown herein may be substantially
straight except where it is slightly curved or
rounded at opposite ends of said base line, The
two court panels T and 18 are disposed at a rela-
tively wide angle of approximately 164 degrees
to each other and at substantially equal angles
of 8 degrees to the horizontal.

The function and advantages of this angular
relationship of the court panels T and 1§ wili
hereafter more fully appear.

The abutment or end wall 1l of the form of
apparatus shown in Figures 1 to 5 consists of two
similar upright panels 21 and 22 arranged at 2
wide dihedral angle to each other, diverging hor-
izontally toward the player end of the court.
The vertex or line of intersection between the
panels 21 and 22 is disposed in a vertical plane
including a longitudinal axis of the court which
for convenience in Figure 1 is indicated by a line
23, which may be actually marked on the upper
surfaces of the floor panel sections T and 138 if
desired. The horizontal angle between the two
panels 21 and 22 as shown is approximately 175
degrees, with each panel section diverging at an
angle of approximately 715 degrees to a line
drawn perpendicularly to the longitudinal axis
23 of the court. This inclined angular relation-
ship of the abutment wall toward the playing
court constitutes a characteristic and important
feature of my improved game apparatus, as will
presently more fully be described.

Figure 6 shows a modified form of apparatus
which is similar in all respects to the form shown
in Figures 1 to 5, excepting that the end or abut-
ment wall 1fa comprises a single panel extending
the ful] width between the side walls 12, {2 in-
stead of having two end panels 21, 22 arranged
at a wide dihedral angle to each other, as previ-
ously described. The end panels 21 and 22 of
the form shown in Figures 1 to 5 are disposed at
such a wide dihedral angle to each other that
they may be considered as disposed in subsian-
tially the same plane for the purposes of explain-
ing the characteristic angular relationship of the
gbutment wall to the length of the playing court.

A continuous line 28 is marked horizontally
along both of the end panels 21 and 22 of the

4

form of gpparatus shown in Figures 1 to 5 inter-
mediate the base and top edges of said panels,
and a corresponding line 28 is marked along the
single end panel ifa of the form of apparatus
shown in Figure 6. These horizontal lines con-

- stitute the upper boundary of a predetermined
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horizontal playving area on both said end abut-
ment panels, so disposed that a ball fairly struck
from any position gt the player end of the court
and rebounding from the horizontal playing area
beiow its horizontal boundary line wili normally
be deflected downwardly to rebound upon the
court area 10 before the ball passes beyond the
base line 20 at the player end of the court.

The characteristic relationship between the
height and inclination of the playing area and
the length of the court essential for insuring a
rebound of the ball on the court area, regardless
of how hard the ball may be struck, may now be
explained more fully by reference to Figure &
of the drawings, wherein this relationship is
illustrated dlagrammatically, In this figure, B
represents the horizontal boundary line 28§ de-
noting the upper limit of the playing area BC of
the gbutment wall. CD represents the length of
the upwardly inclined table court section (7 of
the apparatus. |

The several rebounding areas thus designated
are arranged so that, regardless of minor permis-
sible variations in the lengths of the areas BC,
CD or DG which may be selected for the appara-
tus, the angle CBG will be gpproximately 90 de-
grees in each insvance. For instance, assuming
that the trajectory of the ball continues in a
straight path after each rebound and the angle
of repound is equal to the angle of incidence with
each rebounding surface, it will be understood
that, with the relationship of the rebounding
surfaces shown diagrammatically in Figure 8, a
ball propelled from just above the base line G
and striking the abutment wall BC at its extreme
upper end B will be returned for a rebhound on
the court area substantially at the base line G.
If the ball is propelled from any point above the
base line G, the ball will be deflected down-
wardly at a greater angle, depending upon the
height from which it is propelled.

Although the angle CBG should theoretically
be no greater than 90 degrees, in practice this
angle may be a few degrees more than 90 degrees
without substantial danger that a ball struck
against the end wall from any position at the
player end of the court will pass over the base line
G before rebounding on the playing court. This
1s due to the fact that in practice it is impossible
for most skillful players to impart sufficient
velocity to a ball to maintain its trajectory in a
straight path for approximately twice the length
of the court, since the trajectory will normally heé
suiliciently affected by gravity and by loss in
velocity upon rebound from the end wall that it
will tend to curve downwardly to some degree bhe-
fore it rebounds on the court area. Even though
skilled players may stroke the ball with sufii-
cient overspin to produce a rebound from the end
wall BC at an angle somewhat higher than the
normal angle of incidence, it is seldom, if ever,
possible to produce a sufficient upward deviation
of the ball in this manner to return the ball in
fiight beyond the base line G.

Accordingly, for the purposes of the present
invention, it will be understood that the angle
CBG should be substantially a right angle in all
cases, although it might exceed this value by a
few degrees without materially affecting. play.
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On the-other hand, this angle .CBG should not be
substantially less than a right angle, if a rea-
sonebly fast game is desired. -

The reiative length of the playing area CG and
the height of the end wall CB may be varied
within reasonable limits, provided the angle CBG
is maintained substantially at a right angle, as
just described. For best results however, the
playing ceurt should be considerably longer than
the height ef the end wall, with the latter in a
fairly upright position. For example, an arrange-
ment whereln the horizontal length of the play-
ing court CG is approximately six feet, the end
wall BC may be approximately two feet; that is
to say, from the base of said end wall to its upper
horizental boundary line B.

Since the angle CBG is substantially a right
angle, the triangle CBG is therefore a right tri-
angle, If the height CB istwo feet and the length
and the courv CG is six feet, then in the right
triangle CBG the cosine of angle theta is equal to

CB
rerehmli

Irom the table of natural functions, angle theta
would, thereiore, be equal to 70° 44’. From this
formula, it is seen that the height CB of the
abutmens wall from its base to the upper bound-
ary line will vary as the cosine of the angle theta
and the length of the table will vary inversely as
the cosine of the angle theta.

v Wiil be observed that the above formula for
determining the angle of inclinagtion of the end

wall to the court will not be affected by the pres- .

ence of the inclined court areas CD or DG or by
permissioie variations in the relative lengths or
inclingtions of said court areas to each other.
In fact, another medified form of apparatus
shown diagrammadtically in Figure 9 may be em-
ployed in which the entire court consists of a
single plane area coincident with the plane CG
of Figure 8. Obviously, the characteristic rela-
tionship between the height and inclination of
the end wall to the length of the court will be
the same as in the forms of apparatus shown in
PFigures 1 {o 5 and Figure §, respectively.

A still further modification of the apparatus
is shown diagrammatically in Figure 10 wherein
the major portion of the court area correspond-
ing to the court panel iT of the forms shown in
Figure 1 is disposed in a substantially horizontal
plane, while a minor vportion of the court aresg
corresponding generally to the court panel 18 at
the playver end of the courvis inclined upwardly at
a wide angle to the horizontal. The angular re-
lation of the court areas and the end wall remain
the same as in the form shown in Figure 9, ex-
cepting that they are all tilted bodily to dispose
the major portion of the court area in a hori-
zonval plane.

Referring again to the apparatus as used in
play, it will be observed that the end panels 21, 22
of the form shown in Figures 1 to 5 and the cor-
responding single end panel 1{a of the form of
apparatus shown in Figure 6 are extended up-
wardly a substantial distance above the horizon-
tal boundary lines 28 in each instance. The side
walls 12, 12 are also extended upwardly. This

arrangement is -particularly desirakle to insure

the return of halls which may be unintention-
ally propelled by the player so as to strike the end
wall above the horizontal boundary line, thus sav-
ing loss in time and effort -by the players in re-
trieving the hall -even ‘though: it may be declared

~out of play by reason .of striking the end -wall

10

15

20

above the playing area demarked thereon.
While the main characteristics .above men-
tioned with respect to the various forms -of .ap-
paratus hereinabove described are praetically
ldentical, the form of apparatus shown in Fig-
ures 1 to 5 with divergent end panels 214, 22 has
one practical advantage whereby :2 ball which is
hit straight up -one side .of the court toward the
panel on ‘that side will tend ‘to rebound ohliquely
toward the other side of the court. Also, when
any ball is hit diagonally toward a pane€l on the
other side, it will tend to rebound:straight -down
the-other side-of the table. This tends to prevent
interierence between the two players.as.the:-game

proceeds, since each of the two players can stand

toward his own ‘side ‘0of the end .of the table and
thie ‘pall will tend to rebound toward the other
player regardliess of what part of the abutment
wall 1t strikes.

The basic relationship -between the height and

 inclination of the end wall and the length of the
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court which -characterizes the various :forms :of
apparatus previously described may ‘be defined
as consisting in the arrangement wherein the
playing area on the end wall is inclined up-
wardly at such an acute angle to the general
plane of the court that a plane iniersecting the
upper horizontal boundary -of said playing :area
substantially at right angles to the latter will
intersect the court substantially along the base
line of the latter.

This basic relationship is maintained in the
preferred form of apparatus shown in PFigures
1 to 5, even though the end panels 21 and 22
are in diverging planes, by inclining the hori-
zontal ‘boundary line 28 marked on these panels
downwardly at a slight angle toward the outer

edges of said panels to coincide with the right

angle plane indicated by the dotted line 29 in

Figure 3. | o
"The several forms of apparatus shown and

described herein are also adapted for play under

a -different set .of rules in which the ball is per-

mitted teo rebound either on the table court sur-

~Tace #0 or upon a floor court area within the

presceribed limits; as for instance, within the
boundary line 45 marked on the floor .at the
player end of the .court, as shown in Figure 1.

When the apparatus is employed for this type

0f game, 1t is usually desirable to provide an

upright panel .46 immediately adjacent and below

the base line 20 of the table court, so as to-close
the space between the table court and the floor
and prevent unintended escape of ‘balls beneath
the table when the latter may be accidentally
struck -in that direction. It will be understood,
however, that the panel 46 is not essential to the
play of a game of this character since it is only
provided to minimize the necessity of retrieving
}i};l,lls improperly struck beneath the table court

The use of my novel game apparatus will
already ‘be apparent from the preceding descrip-
tion but the following general observations may
be added;:

Although ‘the mnovel apparatus is adapied for
playing a game including a paddle or bat and a
table tennis ball or the like, the provision of the
forwardly inclined abutment wall ‘having the
characteristic inclined relationship to the length

of the court introduces certain mnovel elements
0f -skill in playing technique unknown to squash,
‘tennis and similar games.

For instance, -any -initial rebound from the in-
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clined abutment wall is caused to strike the
court and then to rebound therefrom at a con-
siderably greater angle than in games where the
abutment wall is in the usual vertical position
relative to the playing court, Hence with the 5
present apparatus, the sharpest and most direct
returns from the abutment wall toward the base
line of the court are produced by striking a ball
toward the wall from as low a level as practicable,
and directing it upwardly toward the upper por- 10
tion of the playing area on the end wall, de-
marked by the boundary line 28. This is contrary
to the method of play in table tennis, wherein
the swiftest return shots must be made by strik-
ing the ball from a relatively high point above the 15
court so as to clear the net and still stay within
the base line of the opposite court. Accordingly,
with my novel apparatus, the player has excep-
tional opportunities to increase or decrease the
speed and angle of rebound from the court, de- 20
pending upon the height from which he chooses
to strike the ball. Nevertheless, the players are
always assured that the ball, initially propelled
against the end abutment wall at any point below
the horizontal boundary line 28, will rebound on 25
the court so as to keep it in play, regardless of
the height or speed at which the ball may be
struck from the player end of the court. This
ability to keep the ball in play 1s, of course, en-
hanced by the provision of diverging side walls 30
12, 12, which also add to the diversity of play.
Accordingly, the apparatus of the present inven-
tion affords the unique effect wherein the ball is
repeatedly “funneled” back to the players, re-
gardless of the point from which the ball may 33
be struck toward the end wall, or the point from
which the ball rebounds from the playing area
on said end wall. |

In further comparison with the game of table
tennis, my novel apparatus makes it possible to 40
play the game with far less floor space than is
required for table tennis. The table court itself
is only about one-half the length of a standard
table tennis court and, in addition, the “funnel-
ing” effect previously mentioned insures that the .:;
ball will be returned to the player end of the
court within easy reach of both players so as to
require much less lateral foot room or floor space
for the playere. This feature is especially en-
hanced by the upwardly inclined table court panel 3
I8 at the player end of the court. This upwardly
inclined area produces a higher rebound of any
ball striking said area than the normal rebound
when the entire table court is in one plane.
- As a result, those balls which rebound on the
upwardly inclined court area 18 near the player
end of the court, which otherwise would tend to
rebound from the court at a relatively low angle
and at a relatively high speed, are caused to re-
bound at a higher angle and at a reduced speed, ggp
thus making it easier for a player to return the
balls with less bhodily movement toward or away
from the table. On the other hand, balls which
rebound on the downwardly inclined court area
IT nearer the end wall are returned to the player g5
end of the court at a lower angle and therefore
at somewhat greater speed than on a level court.

The difference in angle of rebound from court
atreas 17 and 18, as jusb described above, is illus-
trated graphically in Figures 1 and 3, wherein a 79
ball J is struck from a point beyond the player
end of the court adjacent the base line or edge
G, so as to strike the end panel 22 at peint K
substantially below the horizontal boundary line
28, For convenience in illustration, the trajec- 75

]|
it

8

tory of the ball is indicated in. a substantially
straight line, although in practice the trajectory
will be affected by gravity depending upon its
speed. The ball will rebound from the end panel
at an angle substantially equal to its angle of
incidence, in accordance with the well-known
law. Disregarding any effect of initial spin
which may be imparted to the ball, as well as
the effect of gravity, the ball will travel from
point K so as to strike point L on the down-
wardly inclined court panel 17 at a relatively
small angle thereto, as seen in Figure 3. Again
rebounding from point L, the ball will travel
along a relatively low trajectory indicated by the
line .M.

When the ball J is struck at a substantially
higher angle so as to strike the abutment panel
22 at point N immediately below line 28, its ini-
tial rebound will be directed at a downward angle
so as to strike the upwardly ineclined court sec-
tion 18 at point P. The angle of incidence of
the ball to the court at point P will manifestly
be considerably greater than the angle of inci-
dence of the ball when rebounding from point
L on the downwardly inclined court section 11,
a8 previously described. As a result, the final
trajectory of the hall as it passes from point P
substantially aleng line PQ will be much higher
than the trajectory LM, and consequently at a
lower horizontal speed, making it easier for the
player to return it.

Figure 1 also shows the trajectory of the ball
indicated at JRST, which is substantially at the
same level as the trajectory JKLM but includ-
ing an additional rebound S on one of the side
walls 2. This illustrates the wide diversity of
rlay which may include rebounds on the side
walls as well as the end abutment wall, but in
a1l cases the ball will be “funneled” back to the
clayers at the open end of the court with at least
one rebound of the ball on the court area when-
ever the ball is fairly struck against the abut-
ment wall below the horizontal boundary line 28.

Consequently, the game requires great alert-
ness and skill to keep the ball in play but, at the
same time, the players are enabled to stand con-
siderahbhly closer to the base line than in table
tennis or similar games. Since most returns are
“fuinneled” back so as to be practically within
arm’s reach of the players, much less foot work
is required than in other similar games. In fact,
when the game is restricted to rebounds upon
the table court only, the apparatus readily lends
itself to use by players who are partially, or even
wliolly, Incapacitated as vo foot work.

When the game is played under rules permit-
ting a rebound within the floor court area 49,
as well as on the table court panel areas IT and
i€, the ball may be played by bouncing it against
the end abutment wall above the horizontal
boundary line 28, and permitiing a single rebound
upon the floor court after the ball has been re-
turned beyond the base line G of the table court
area.

The added diversity of piay inherent in this
type of game is illustrated graphically in Fig-
ure 2, wherein the ball is struck from point J
beyond the base line or court edge G so as to
strike the end panel 22 at a point V substan-
tially above the horizontal boundary line 28,
and with sufficient velocity that it does not strike
the table court area, but will be carried in flight
over the base line or edge G for its first rebound
at point W within the floor court area 45. When

playing this type of game, it may also he op-
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tional for the player to strike the abutment wall
at any point below the horizontal boundary line
28 for a first rebound on the table court, with
the same variety of shots previously described
in connection with Figure 1, so that the ball wil}
- be rebounded from either panel iT or I8 of the
table court area before it passes beyond the base
line G for a second rebound on the floor court.

W |

It will be understood of course that, in playing

the second type of game just deseribed in con-
necvion with rigure 2, the players would nor-
mally stand farther back from the base line G,
and that considerably more foot work would or-
dinarily be required because of the greater di-
versity and range of play involved.

Although I have shown and described certain
embodiments of my invention, it will be under-
stood that I do not wish to be limited to the
exact construction shown and described, but that
various changes and modifications may be made

10

15
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twice the length of said surface of minor area
longitudinally of the table.

3. The structure according to claim 2, together
with ball confining walls extending upwardly
from said table and diverging from the lateral
edges of said abutment wall to points adjacent
sald player position end of the table.

4. In a bouncing ball game apparatus, an elon-
gated table provided throughout its length and
width with an unobstructed playing surface andg
having a forward end thereof as a player position
end, an abutment wall fixed to and projecting
upwardly from the opposite end of said table and
having a plane unobstructed ball rebounding sur-
face inclined at an acute angle to said playing
surface, said ball rebounding surface having 2

- generally horizonfal boundary line thereacross

20

without departing from the spirit and scope of

the invention as defined in the appended claims.
I claim: |
1. In a bouncing ball game apparatus, an
elongated table provided throughout its length
and width with an uncbstructed playing surface

defining upper and lower rebounding surface
areas, the relative length of said table and height
of said boundary line being such that a line ex-
tending from the player position end of the
table to said boundary line is normal to the plane
rebounding surface thereof, whereby a ball im-

- pinging said lower rebounding surface area will

and having the forward end thereof as a player -
position end, an abutment wall fixed to and pro-

jecting upwardly from the opposite end of said
table and having a plane unobstructed ball re-

bounding suriace inclined at an acute angle to

the plane of an adjacent portion of said itable
playing surface, said abutment wall having 2
playing area with its upper limit defined by a
linear marker extending transversely of the abut-

30

ment wall, the relative length of said table and
height of said playing area being such that a

line extending irom the player position end of

the table to said marker is normal to said play-

ing area, whereby a ball impinging the rebound-
ing surface of said area will always rebound ini-
tially toward the table short of the player posi-
tion end thereof, and said table playing surface
comprising a main playing surface of major area
inclined downwardly from said abutment wall
toward said player position, and an auxiliary
playing surface of minor area inclined down-
wardly from said player position end into junc-
ture with said main playing surface interme-
diate said abutment wall and said player posi-
tion end.

2. The structure according to claim 1, where-
in sald surface of major area is substantially

- ares, with suf

rebound initially toward the table short of the
player position end of the latter, and a second
playing surface beyond and below the level of
sald first playing surface and extending for-
wardly of said player position end and onto which
a ball impinging said upper rebounding surface
ficient force will be rebounded when
1t passes over and beyond the player position end
of the table.

9. The structure according to claim 4, wherein
an upright backstop wall closes the space be-
tween the first and second playing surfaces.

6. The structure according to claim 4, together
with ball confining walls extending upwardly
from said table and diverging from the lateral
edges of said abutment wall to points adijacent
sald player position end of the table.

GEORGE H. FORSYTH.
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