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ABSTRACT

Apparatus and methods are herein disclosed for use in
conjunction with standard monochrome and color
television receivers, for the generation, display and
manipulation of symbols or geometric figures upon the
screen of the television receivers for the purpose of
playing games. The invention comprises in one em
bodiment a control unit, connecting means and in
Some applications a television screen overlay mask uti
lized in conjunction with a standard television re

Reissue of:

(64) Patent No.:
Issued:
Appl. No.:
Fed:

ceiver. The control unit includes the control means,

switches and electronic circuitry for the generation,
manipulation and control of video signals which are to
be displayed on the television screen. The symbols are
generated by developing current pulses proportional
to predetermined portions (slices) of horizontal and
vertical Sawtooth waves. The connecting means cou

ples the video signals to thc receiyer antenna terminals

thereby using existing electronic circuits within the re

ceiver to process and display the signals. An overlay

mask which may be removably attached to the televi
sion screen may determine the nature of the game to
be played. Control units may be provided for each of
the participants. Alternatively, games may be carried
out in conjunction with background and other picto

rial information originated in the television receiver by

commercial TV, closed-circuit TV or a CATV station.

6- Claims, 35 Drawing Figures
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TELEVISION GAMING APPARATUS

Matter enclosed in heavy brackets. appears in the

original patent but forms no part of this reissue specifi
catien; matter printed in italics indicates the additions

made by reissue.

This invention relates to the subject matter disclosed
in application Ser. No. 126,966 filed Mar. 22, 1971, a

continuation of application Ser. No. 697,798 filed Jan.

15, 1968, now abandoned; and application Ser. No.
713,862, filed Mar. 18, 1968, now U.S. Pat. No.

3,497,829.
BACKGROUND OF THE INVENTION

This invention relates to an apparatus and method by
means of which standard television receivers can be

utilized as active rather than passive instruments. This
is accomplished in certain embodiments by having par
ticipants manipulate controls of a control unit con

nected to the television receiver to cause a symbol,
such as a rectangle, circle, ring, star, cross, spot or a
plurality of spots, to be displayed upon the television
screen by means of which the participants can play a
variety of games, participate in simulated training pro
grams, as well as carry out other activities. By way of
example, modified versions of the well-known game of
ping-pong may be played by two participants by physi
cally or electronically placing an appropriate mask rep
resenting the net upon the screen of the television re
ceiver. Three displayed spots represent two paddles

2
It is a further object of the prescnt invention to pro
vide a device whereby an individual may pit his alert
ness, skill, manual dexterity and visual acuity against
automatically controlled video displays.
It is yet a further object of the present invention to
provide an apparatus which will generate spots such as
squares, rectangles, circles, rings, stars, etc. which may
be controlled by one or more participants for playing
various types of games.
O
It is another object of the present invention to pro
vide a cathode ray tube apparatus for displaying sym
bols to be manipulated by participants.
It is yet another object of the present invention to
provide an apparatus which will allow one or more par
5 ticipants to actively use a standard television set while
receiving background and other pertinent pictorial in
formation from a cooperative commercial TV, closed
circuit TV, or CATV station, thus combining or alter
nating studio and home-generated information on the
TV screen.

It is still another object of the present invention to
allow the use of standard TV set for gaming or other ac
tivities without the need for any kind of internal electri
cal connection to the TV set for the introduction of
25

tenna terminals.

In accordance with one embodiment of the present

invention, a television gaming apparatus is provided for

and a ball wherein the ball is moved in a particular di

rection when "hit' by a paddle.

35

Heretofore, color and monochrome television receiv

ers have been used generally by the home and other
viewers as passive devices; i.e., the television receiver
is used only as a display means for programming origi
nating at a studio. The viewer is limited to selecting the
presentations available for viewing and is not a partici
pant to the extent that he can control or influence the
nature of, or add to the presentation displayed on the
receiver screen.

A standard receiver employed with auxiliary equip
ment to provide an active form of home entertainment
is described in a patent application for “Television
Gaming and Training Apparatus,' Ser. No. 126,966
filed Mar. 22, 197 a continuation of Ser. No. 697,798,

filed Jan. 15, 1968, and assigned to the assignee of this
application. Since most homes are equipped with tele
vision receivers, the only expense required to provide
added family enjoyment is the expense of a control unit
of one type or another.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide apparatus and methods for displaying video
signals on the screen of a television receiver, where
Some or all of the video signals are both generated and
controlled by apparatus external to the television re
ceiver.

It is another object of the present invention to pro

vide an apparatus and method wherein a standard color
or monochrone television receiver is utilized as an ac

tive instrument for playing various types of games in
volving one or more participants.

video and/or chroma signals, connections being re
quired to be made only to the externally-accessible an
generating video signals in accordance with the stan
dardized television format, which signals may be con
trolled by an individual operator by means of a joystick
or other manually operative means. The television
gaming apparatus comprises control apparatus having
included therein the necessary electronic circuits to
produce video signals which are compatible with stan
dard television receivers.

40

The control apparatus has video signal control means
mounted thereon for each access and connecting

means are provided for coupling the video signals gen
erated within the control box to the television receiver.

By way of illustration, the television gaming appara
tus can be used for playing a game of ping-pong by pro
45 viding on a TV screen two spots which represent pad
dles. Means are provided for enabling the players to
control the vertical movement of the spots. Mears are
also provided for generating on the screen of the levi
sion receiver a third spot which represents the ping
pong ball, which spot automatically moves from an off
screen left position on an off-screen right position and
vice versa unless 'hit' by a paddle spot whereupon the
ball spot will change direction. The players have fur
ther controls for changing the vertical position of the
ball
spot.
55
Suitable overlays or presentations from a cooperative
TV station may be used in conjunction with said games
to enhance the asthetic appeal thereof.
BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and objects

of this invention will become more apparentify refer

ence to the following description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a pictorial view illustrating the principle
F.G. 1A is a pictorial view illustrating an alternate

components of an embodiment of the invention

embodiment for the control unit of FIG. 1

Re. 28.507
3.
FIG 2 is a sketch illustrating a typical TV screen and
overlay mask as employed in an embodiment of this in

4

FIG. 9 is a simplified block diagram of another em
bodiment of TV gaining .tpparatus, and

v ention,

FIG. 26) is an alternate embodiment of circuits em

FIG. 3 is a sketch illustrating the nanner in which
spots are formed on a TV screen,
Fl(i. 4 is a block ingram illustrating the Spot genera

ployed in the embodiment of FIG. 5.

tion,

The principal components of one embodiment of a
television gaming System configured according to the
invention are illustrated in FEG. which is a pictorial

DESCRIPTION OF PREFERRED EMBODIMENTS

FiG. 5 is a block diagram of the preferred mode of

generating spots on a TV screen,
FG, 6 is a plurality of sketches illustrating shapes of
representative spots,

view showing a television receiver 10, a control unit 14
and means 12 for connecting control unit 14 to re

FIG. 7 is a Schematic of a syncisawtooth generator
employed in the embodiment of FIG. 5,
FIG. 8 are schematics of circuits employed in the em

ceiver 10. The television receiver 10 employed can be
any of the standard commercially available models that
are generally used for home entertainment. Either a
monochrome or color television set may be used with
the present invention since the basic principles of the
invention apply to both types. The connection means
12 is in this embodiment a shielded cable, for example,

hociment of FIG. S.

FIG. 9A is a schematic of potentiometer controls

used to generate slicer control voltages.
FIG. 9H is a schematic of joystick controlled potenti
(meters used to generate slicer control voltages;
FIG. 9C is a schematic of joystick controlled
potentiometer-integrator control used to generate
slicer control voltages;
FIG. 10A is a schematic of a position flip-flop circuit
used to control spots in certain applications of this in
vention:

shielded twin lead, and is attached to the antenna ter
minals of receiver 10 in conventional fashion.

5

FIG. 10B are sketches of representative waveforms
of the circuit of FIG 10A:

FIG. 1A is a block diagram of apparatus of control
ling a 'hit' spot;
FIG. I. B is a sketch illustrating the manner in which
the apparatus of FIG. 1 1A controls a 'hit' spot;

Control unit 14 generates video signals shown as
spots 20, 20 and 21. The spots 20 and 20, are posi
tioned on the receiver screen 18 by knobs 16, 17, and
16, 17, Tespectively. For clarity, the spot 21 is illus
trated as it circle and the spots 20 are illustrated as
diamonds, however, many shapes can be generated. In
the devices to be described hereinafter, circles are gen
erally employed.

-

F.G. 1 1 C is a schematic of the horizontal gated dif

Knob 16 controls the vertical position of spot 20
while knob 17 controls the horizontal position thereof.
Thus, it can be seen that the spot 20 may be positioned
at any point on the screen by the proper manipulation

grator and wall bounce control of FIG. 1 1A;
FIG. 12A is a diagram of apparatus for a simulated

tomatically positioned on screen 18 without manual
control. This will be described more fully hereinafter.

supplies

of knobs 16 and 17. Spot 20, is positioned in like man
ferentiator of FG 11 A.
35
ner by knob 16, 17. In this embodiment spot 21 is au
FIG. 1 D is a schematic of the bilateral switch, inte
A reset switch 26 is shown on the control unit 14 and

ping-pong game;
FIG, 12B is a sketch of a TV screen illustrating the

is used to reset the picture on the television screen. For
example, a game may he played in which one spot is to

manner of play of the ping-pong game of FIG. 12A;
FIG. 12C is a sketch of a TV screen illustrating the
manner of play of a simulated hockey game using the
apparatus of FIG. 12A;
FIG. 12D is a sketch of a TV screen illustrating the
nanner of play of a simulated baseball game;
FIG. 13 is a sketch illustrating a class of games
(chase' games) which can be played using the appa

be positioned over the other and when this is accom

45

ratus of this invention;

FIG. 1-4 is a diagram of apparatus for a simulated
hockey game,
FIG. 15A is a diagram of apparatus for the simulated
handball game:
FIG 15B is a sketch of a TV screen illustrating the
manner of play of a simulated handball game using the
apparatus of FiG. 15A.

5)

illustrated in FIG. 1A wherein control unit 14 is broken

up into a master control unit 27 and individual control
units 22 and 23. The master control unit 27 contains

of FIG. 6A

FIGS. 18A-18C are block diagrams of “built-in' em
bodiments of the invention,

receiver applications wherein a chroma generator is
employed in the manner set forth in said application
Ser. No. 126,966. Alternatively, control unit 14 may be
broken up into a master control unit containing the
electronic circuits and individual control units contain

pinball game,
FIG. 16B is a sketch of a TV screen illustrating the
manner of play of a pinball game using the apparatus

of FIG. 17A,

Reset switch 26 performs this function.
A knob 15 controls background color for color TV

ing control knobs 16, 17, and 16, 17, whereby each
participant may operate from a position away from the
other and so not to interfere with other players. This is

FIG 16A is a diagram of apparatus for a simulated

FIG. 17A is a diagram of apparatus for a simulated
bowling game,
FIG. 17B is a sketch of a TV screen illustrating the
manner of play of a bowling game using the apparatus

plished one spot will disappear and the background will
change color. When games of this nature are played, a
reset means is required before play can be resumed.

65

the electronic circuitry found in control unit 14 and
controls 26 and 15. Knobs 6, 17 and 16, 17 which
position the spots 20 and 20 are situated on individual
control units 22 and 23 respectively.
The knobs 16, 17 may be combined into a single joy
stick permitting control of the horizontal and vertical
spot nositioning by a single control means.
Other spot position and control means (not shown)
can be incorporated into the control unit(s) and these
will c described hereinafter.

5

6

Rather than provide a separate control unit, the elec
tronic circuitry of the control unit could be built into
the television receiver as a constituent part thereof and

SPC 1, assume that a pluse of width W is generated
T microseconds after the occurrence of each horizon
tal sync pulse. Define these new pulses as P - hori
zontal video pulse for SPOT 1. If these P, it is eS were
used as unblanking (video) in the TV set, the beam
would brighten whenever it had moved a distance
equivalent to T from the left side of the screen. If
would stay bright for a length equivalent to W and
then darken. This would happen all during the vertical
scan and 25 () bright little line segments of width W.
would appear to the eye as a vertical column (shown

the receiver soid as both an active and passive hone

entertainment system. Control units containing the ac
tual manipulating controls can be provided as above.
A typical sequence of steps to play a game using the
present invention would be as follows: 1. Attach con

S

thereof, if not already attached; 2. turn the TV set on:
3. select the proper channel on the set for the control
unit being used, 4, apply power to the control unit, 5.
attach a mask on the face of the TV screen, if required
for the game to be played; 6. begin the game.
Referring now to FIG. 2, a television screen 18 is il
lustrated having three spots 24, 2-4, and 25 displayed
thereon. Spots 2- are hitting spots and spot 25 is a
'hit' spot. Spots 24 and 24 represent, for example,
hockey players while spot 25 represents a hockey puck.
An overlay mask 30 of some type of transparent mate

()

nection means 2 to TV set 10 at the antenna terminals

shalled in FiG. 3).

Now, SPOT vertical video pulses P are made to
be of width W and to occur T. milliseconds after the

start of the vertical sweep. W. is on the order of 63.5
microseconds, permitting some () horizontal ScanS 1)
take place with P is on. If P were used alone as the
unblanking (video) signal to the TV set, ten lines the
width of the set would be brightened while Pi was on
and a bright horizontal bar of width W. (shown shaded

in F.C. 3) would be viewed.

rial such as plastic or the like, having some type of pat

As the last step in spot generation, SPOT 1 horizontal
video pulses (P) and vertical video pulses (P) are
passed through a coincidence gate. The gate has an
output only when both P and P are on. The gate
output becomes SPOT 1 video (unblank) signal. From

tern, picture or other illustration pertaining to the par
ticular game to he played is shown in a lifted position.
Prior to engaging in a game, the overlay mask 30 is

temporarily attached to television screen 18 and in
such close proximity to it as not to create any distortion
when viewed with reference to spots 24 and 25. One
type of overlay mask represents a hockey field to be
used for playing a modified game of hockey. Still an
other pattern could represent a ping-pong table, base
ball diamond, etc. These are but a few of the many type
games that can be adapted for use with the present in

FIG. 3 it is obvious that the beam is now unblanked
30

vention.

Alternatively, rather than employ overlay mask, 30,
the pattern to be provided could be displayed directly
on the screen 18. The pattern could be-broadcast by
TV stations or alternatively could be sent to a non-used
channel over closed-circuit or CAT/ lines. It could
also be generated electronically in the video control
system.

40

The basic theory of TV gaming devices as described

herein is now set forth.

Referring to FIG. 3, at time zero the TV electron
beam is at the upper left of screen 18. It starts moving
quickly to the right and slowly downwards. Sixty-three

SO

A 60Hz, sawtooth 37 is generated by vertical sync
fsawtooth generator 32 and is similarly sliced in a
SPOT 1 vertical slicer 29, to give ramp width W, and
voltage controlled delay T. The two sliced waves are
differentiated by capacitors 38 and 39 which connect
to the low input impedance of a SPOT 1 coincidence

the areas shown as SPOT 1 and SPOT 2. The spots are
inade by passing a (positive) unblanking video signal to
the TV set when, and only when, the 'beam' is passing
over the areas of the spots. (Quotes are used around
beam because although there is no real beam when

blanking is in effect, the scanning signals occur and can

The vidco (unblanking) signals required for spot gen
eration as described with the aid of FIG. 3. To derive

directly coupled to a SPOT 1 horizontal slicer 36. A
'slice of the sawtooth ramp of length W is passed
through the slicer. By varying voltage et, delay Ti
can he varied for spot positioning from left to right of

the TV screen.

of the screen and another cycle begins.
Now, still referring to FIG. 3, assume that the major
portion of the screen is dark (beam blanked) except for

he thought of as still moving the 'non-existent heam'
in the scanning pattern).

manner in which the signals discussed with respect to
FIG. 3 are generated.
The timing for the television gaming system is estab
lished by a horizontal syncisawtooth generator 31 and
a vertical sync? sawtooth generator 32. The horizontal
Synci sawtooth generator 31 generates a series of nega
tive urizontal sync pulses 33 having a repetition rate
equivalent to the standard horizontal scanning fre
quency used in United States commercial television re
ceivers and the vertical Sync./sawtooth generatar gener
ates a series of negative vertical sync pulses 34.
The vertical snyc/sawtooth generator 31 also genet
ates a 15.75 KHZ sawtooth wave 35 (refer now to FIG.
5). Sawtooth wave 35 has end limits of -i-E and O. It is

and one-half (63.5) microseconds later a 5 microsec

ond horizontal sync pulse is fed into the TV set, causing
the beam to fly back rapidly to the left of the screen.
The beam then moves to the right for 63.5 microsec
onds until the next horizontal sync pulse causes the
next flyback to the left. After about 250 such horizon
tal Scans (lines) the beam has progressed to the bottom
of the screen. A vertical sync pulse fed into the TV set
causes rapid ( 1 millisecond) vertical flyback to the top

only where the P vertical shaded column and the
P. horizontal shaded bar overife Thus, a bright spot
SPOT 1, comprised of about () small line segments,
each W wide, is developed. SPOT 2 is developed in
the like manner.
FIGS. 4 and S are block diagrams illustrating the

gate 40. Since the current through a capacitor is C
defdt, current pulses appear only during the ran p por

tions of the sliced waveforms. Although the slope of the

(5

vertical ramp is only about one two hundred and sixti
eth times that of the horizontal ramp (60 Hzf 15,750
HZ), by making capacitor 39 approximately 260 times
the value of capacitor 38, current pulses it and is are
made equal in magnitude. Both is and iv must he
present to exceed in magnitude the (negative) thresh
old of the gate this prociucing the SPC).T 1 video signal.

Re. 28.507
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7

If the invention is to be empioyed in conjunction with

TV systems having different frequencies (number of

spots can be made hollow as described hercinafter.
Referring now to FIG. 7, there is illustrated thereby
schematically one embodiment of the syncfsawtooth

horizontal lines ind vertical flyback) then the vertical
and horizontal sync, sawtooth generators would be con
structed at the xiifferent frequencies. This would be
particularly applicable in conjunction with foreign

generators. A generator of this type is described in de
tail in my co-pending patent application for "Linear
Sawtooth Generator' Ser. No. 713,862, filed Mar. 8,
1968, now U.S. Pat. No. 3,497,829.
The SPOT 1 slicers 36, 29, the SPOT 1 coincidence

(other than U.S.) TV systems.

Other spots are generated in similar fashion. For ex
ample, SPOT 2 horizontal slicer 41 is also coupled to
the horizotnal synci sawtooth generator 31 and SPOT 2

O

vertical slicer 42 is also coupled to vertical syncisaw
tooth generator 32. The horizontal and vertical slicers
41 and 42 are coupled to a SPOT 2 coincidence gate
43 by capacitors 44 and 45, respectively. All video spot

signals are fed to an OR gate and pulse shaper 46. The
OR gate prevents excessive brightening when spots are
positioned on top of one another. The pulse shaper is
required because in the present embodiment 6 volt

gate 40 or the OR gate and pulse shaper 46 are illus
trated schematically in FIG.8. The horizontal 15.75 Hz
sawtooth waveform 35 and the vertical 60 Hz sawtooth

wave 37 waveform are sliced in the slicers 36 and 29,

S

respectively. The slicers comprise means for generating
a predetermined slice of the sawtooth waveforms and
in the present embodinent include back-to-back di
odes 47, 48, and 49, 50, respectively. The input saw

tooth waveforms are applied to the one side of the

diode pair, with the other side being capacitively cou
pled via capacitors 51, 52, respectively to ground and
being Supplied Voltages et and e, espectively. Di
odes 47 - 50 are preferably germanium diodes because
their low conduction voltage drops permit the achieve
ment of reasonably small spot size (determined by

sawtooth waveforms are used. With such low voltage

the slicing action is soft (rounding at beginning and end
of ramp slice). Consequently, the current pulses pro
duced by differentiation of the ramp slicers are
rounded pulses. Without shaping they produce a Spot
without sharply defined edges . . . the edges just 'fade
out' gradually into the dark background. The Summer

sliced Tamp duration) with a 6 volt sawtooth. The ca
pacitors 51.52 serve to make delay control Voltages e.
and et appear as true voltage sources in cases where
they come from the sliders of relatively high impedance

modulater and RF oscillator 28 are set forth in said pa

tent application Ser. No. 26,966. The RF signal pres
ented to the antenna terminals is detected and pro

cessed by the TV receiver in the standard manner and
displayed on the screen thereof. The output from OR
gate and pulse shaper 46 is applied to a summer which
sums all the signals presented the eto (including Sync

potentiometers. The differentiating capacitors 38, 39
producing it and is are followed by the coincidence
gate 40. Variable threshold level is provided by a po
tentiometer 53 to produce desired spot size and shape

pulses from the horizontal and vertical sync sawtooth
generators, outputs from chroma generator, if used,

as inentioned herein before.

etc.). This forms the composite video signal. This signal
is applied to a modulator and RF oscillator for modu
lating the video information with the RF oscillator car
rier to generate the recuisite modulated RF signal
which is coupled to the TV antenna terminals.
One of the objects of the present invention is a sys
tem to produce a round spot which in some instances
is more pleasant and interesting than a square or rect

angular spot, (especially for ball games like ping
pong, baseball, etc.). This is achieved (even with the
pulse shaper which just gives the round spot sharply de

fined edges) by the round edges' of the current pulses
going into the coincidence gate. For example, the lead
ing and trailing edges of the current pulse iwi are
rounded. Thus any it pulses which are added to is at
this time will have thinner portions protruding below
the gate threshold level than those appearing during the
ful airplitude middle of iv. Subsequent pulse Shilping
of the pulses which get past' the gate threshold steep
ens their sides (for sharp spot edges) but doesn't
change their width. Thus the spot is narrower at top

...O

and RF Oscillator as indicated in FG, 4.
5

nal escribed above to short circuit or 'crowbar the

antenna terminals, the RF oscillator not being used.

These features are compatible with a cooperating TV
or CATV station as described in said patent application
Ser. No. 126,966.
5. 5

Referring now to FIG. 20, there is illustrated thereby
another embodiment of spot generation for TV gaming.
This en bodiment is very much like the embodiment of
FG. 8, however, changes have been made thereto for

Some of the various spot shapes which can be gener
ate ci are shown in FIG. 6. Spots a, b and c are generated

slope of the common sawtooth generators.)
Spots d and e are nude either by changing sawtooth
Slope (thus chinging W and Wy), or by chilging the
slice amplitucie (again changing Wii kind W).
Various other shapes (four pointed Star, cross, etc.)
can be generated by simple Idjustments of various

If desirable, the 60 Hz sync can be extracted from a
photosensor directed toward the front of the TV screen

and horizontal sync can be obtained from a pickup coil
as described in said patent application Ser. No.
126,966. Spots can be generated by using the video sig

and bottom than it is in the middle.

simply hy varying the coincidence gate threshold 53.
(For an individual spot. Or, all spots can be made to
change shape together by changing the amplitude and

Spot video signals are passed through a diode OR
gate 54 of the OR gate and pulse shaper 46. The multi
spot OR'd Video signal then passes through a pulse
shaper 55 which steepens the sides and squares off the
tops of the pulses, giving sharply defined spot edges and
uniform brightness over the area of the spot.
The pulse shaped video signal is then fed, along with
the negative horizontal and vertical sync signais (and
chroma generator output, if applicable) to the summer

providing improved temperature and voltage stability

6)

Such that the spots generated will maintain their size to

a greater degree over wider temperature and voltage
XCSS,

The timing for the system is established by a horizon
tal sync? sawtooth generator 210 and a vertical sync

65

#sawtooth generator 21 1. hese generators are like the
generators 31, 32 illustrated in FIG. 7, however, they
use a higher Vcc voltage, in the instant example, 9

volts.

- -

-

-

-

T
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The sawtooth outputs of the generators 210, 21 1 are
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Referring now to FIG. 10A there is illustrated
applied to a horizontal slicer 212 and vertical slicer thereby yet another arrangement for providing spot po
213, respectively. The slicers 212, 213, are like the stic sitioning voltages et and ev.
ers 36, 29 of FiG, 8 with the exception that silicon di
When the flip-flop 61 is set so that output 62 is high
odes are used in place of germanium diodes for temper 5 and output 63 is low, the voltage at point 64 can be var
ature stability. However, silicon diodes have a much ied from approximately 0 to t-V volts (for example, 6
greater voltage drop and, therefore, the 9 volt sawtooth volts) by adjusting potentiometer 65 (Potentiometer 66
is used in order to get a steeper sawtooth and thereby has no effect since it is disconnected from the circuit
not increase spot size which would occur if the 6 volt by a pair of back biased diodes 67,68). With flip-flop
sawtooth of FIG. 8 was used.
O 61 in its other stable state, potentiomcter 66 controls
The two sliced waves are differentiated, as before, by thc voltage at point 64 and potentiometer 65 is discon
capacitors 214 and 215 and applied to a spot coinci nected by a pair of diodes 69, 70.
dence gate 216. The DC voltage for the spot coinci
If the delay control voltage lead for a spot (the evor
dence gate 216 is stabilized by a zener diode 217. A e input) is connected to point 64 the spot can be
diode 218 is also used for temperature compensation. 15 made to move (rapidly) between two stable positions.
The principal change in spot coincidence gate 216 as The
stable positions being controlled by potentiom
contrasted to spot coincidence gate 40 of FIG. 8 is the eters 65 and 66.
addition of a peak detector 219 which detects the peak
For certain applications, rapid motion is not desir
of the horizontal spot pulses which ride on the vertical able. In these cases an RC time constant provided by
spot pulses and feeds this signal back to appropriately a resistor 71 and a capacitor 72 is added. The spot still
bias the coincidence gate to maintain spot size.
moves between two stable positions but gives the effect
The OR gate 220, pulse shaper 221, summer 222 and of moving fast when 'kicked' or 'hit' and then gradu
RF oscillation and modulator 223 serve the same func
ally slowing down and finally stopping.

tions as described with respect to FIG. 8.
Prior to describing various games that can be played
using the present invention, several of the electronic

functions which the system is capable of providing are
described herein. Many of these depend strongly upon
the voltage control positioning features of the system.
The voltages et, ev. (illustrated in F1 GS. 5 and 8)
control a spot's horizontal and vertical position. Chang

25

if the RC time constant is replaced by an integrator
the spot will move at constant velocity. Naturally, if
two flip-flops are used (one for horizontal and one for
vertical) a spot can be made to move to any one of four
pot-controllable stable positions.

Typical waveforms taken at p5irits 62,63, and 64 are

illustrated in FIG. 10B. The trigger to flip-flop 61 can

be the output from a coincidence circuit or a 'serve
flip-flop as will be described hereinafter.
By changing the triggering sequence of two flip-flops
35 different paths are obtained. A slow free-running flip
flop is useful to 'serve' a ball which has gone off
rived from the slides of the potentiometer 56 and 57 screen when used in a ping pong game, etc. This is de
which are connected between ground, and for example, scribed in greater detail hereinafter.
For playing games, two functionally different types of
--6 volts (see FIGS. 9A). Knobs 16, 17 and 16, 17 of
FIGS. 1 and 1A are attached to the potentiometers 40 spots are often generated, a hit spot and a hitting spot.
controlling the positions of SPOT 1 and SPOT 2. If The hit spot simulates a ball, a hockey puck, etc. A hit
more than two positioned spots are required, additional ting spot simulates a paddle, a hockey stick, a golf club,
potentiometers and knobs 16, 17 would be required a hand, etc. The uses for hit and hitting spots will be
in addition to spot horizontal and vertical slicers and 45 come readily apparent when various games are de
inge from 0 volts to, for example. --6 volts moves a

spot across the screen from off-screen right to off
Screen left. A similar change in ev, moves a Spot from
off-screen bottom to off-screen top.
in one embodiment. the et and ev voltages are de

spot coincidence gates. Alternatively, two potentiom
eters (one vertical, one horizontal) may be connected
to a single joystick 58 in order to provide the user single
handed control of position (see FIG. 9B).
If the control potentiometers 57, 58 are followed by

integrators 59, 60, respectively, (see FIG. 9C) with e.
and evn obtained from the outputs of the integrators, a
different type of spot positioning is obtained. For exam
ple, with the two potentiometers mechanically con

nected to a single joystick 58, the spot will move as long
as joystick 58 is away from its center position. The
speed of spot movement is proportional to the distance
the joystick is offset from its center position and the di
rection of spot motion is determined by the angular po
sition of the joystick.
Whereas the simple H and Vjoystick of FIG. 9B gives
direct control in which the spot returns to center screen
when the joystick is returned to center, this 'integrator
joystick of FIG. 9C merely stops the spot wherever it
happens to be when the joystick is returned to center 65
position.
The resulting "spongier' positioning action is much
more interesting for certain types of games such as

chase, hockey ('spongy' motion simulates gliding

skaters very well) soccer, car racing, etc.

scribed hereinafter.

Referring now to FIGS. 11 A-1 1D, there is illustrated
yet another electronic function which is included in the
present invention.
This electrical function provides the et and y spot
positioning voltages to a hit spot such as spot 73 in
FIG. 1B. These voltages, the outputs of the circuit
of FIG. I A are applied to the horizontal and vertical
Slicers of the hit spot generator. The inputs to the
circuit of FIG. l I A are the control voltages of a
hitting spot, for example, spot 74 or spot 77 of FIG.
1 IB. The embodiment shown is for applications hiv
ing two hitting Spots which could represent, for exam

ple, two ping-pong paddles in a simulated ping-pong
The hitting spots horizontal control voltages are ap

gan le.

plied to a horizontal gated differentiator 85-and the hit

ting spots' vertical control voltages are applied to a ver
tical gated differentiator 86. Each of the gated differen

tiators has as further inputs thereto outputs from a pair
of one shot multivibrators 81, 82. The Inuitivibrators

81, 82 are triggered by outputs from a pair of coinci
dence detectors 83, 84, respectively. Coincidence de
tector 83 signifies coincidence between a first hitting

spot, for example, spot 74, and the hit spot, for exam

Re. 85 (7
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verter 108. When the hit spot reaches the edge of the

ple, spot 73. Coincidence detector 84 signifies coinci

dence between second hitting Spot. for example,
spot 77. and the hit Snt.
The gated differentiators 85, 86 provide pulses whose

TV screen, it is desired that it hounce back as shown

by line ()3 of FIG 11 B, simulating, for example, a
puck bouncing off the wail of a rink in a simulated
hockey game or a billiard ball hounding from a cush
ion. The hit spot bounces from the sides of the screen
with : reflection ungle eq}: to the incidence angle.

amplitudes are proportional to the horizontal and verti
cal components of the velocity of the hitting spot at the

instant of contact between the hitting and hit spots. The

pulse width is that of the pulses from the one shot mul

When the spot reaches the edge of the screen, switch
10-4 closes and 105 opens. The signal from the bilateral

tivitritors 81, S2. Accordingly, this causes the hit spot
to travel in the direction from which it was hit and at

O

a speed proportional to how hard it was hit.
A preferred embodiment of horizontal gated differ

08. A horizontal or vertical wall sensor 09, 110, as

the case may be provides the requisite signal to cause
the switching of switches 104, 105 and 192, 193.

entiator 85 is shown in FIG. I. C. Vertical gated differ
entiator 86 is constructed in like fashion. The differen

tiator is comprised of capacitors 190 and 191 and feed
back amplifier 78. The input signals H and H are cou
pied to the differentiator. A pair of Switches, 75 and 76.
follow the differentiating capacitors, 190 and 191. The
switches 75, 76 are normally closed. One or the other
is opened by a signal from either multivibrator 81 or 82
allowing the differentiator to differentiate the input sig
nal of the spot which nakes coincidence with the hit
spot. The resistors 87, 88 prevent shorting to ground of
the desired signal when the other signal switch 76 or 75
is closed. Resistor 89 is the differentiating feedback re
sistor. The output pulse of this circuit can be positive
or negative depending upon the direction of the hitting
spot when it coincides with the hit spot. Using the pre
ferred gated differentiator of FIG. 1 1C, undesirable
overshoots and preshoots are avoided since the Switch
ing is accomplished following the differentiating capac

5

O
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3)

itors rather than before them.

Referring again to FIG. 1 1A, to provide the control
voltages for the hit spot, the signal dHnidt must be inte
grated for a period of time. If the signal is integrated for
a period of time equivalent to the relatively short pulse

The output from integrator 90 is also applied to hori

time of spot movement, by for example, providing an
RC deiay to the dhnydt signal. This would be a simple
In atter if dhmidt and Vnidt were always one poll rity.
However, since i Hnidt and dVn? dt can be either polar

ity a more complex arrangement is necessary.
When either hitting spot makes coincidence with the
hit spot a coincidence pulse from multivibrators 81 or
82 allows the bilateral gates 92 and 93 to pass positive
or negative dHnfedt and dVnfidt pulses to stretching ca
pacitors 9-4 and 95, respectively. After the coincidence
pulse ends, the bilateral gates return to their open or

tion.

The circuits 186 and 187 are provided to prevent os
cillation of the flip-flop 184 and failure to flip correctly
which can occur if the hit spot approaches an off
screen position very slowly such that only a poor, rise
time signal is available to trigger the flip-flop.
With voltage control of a spot's horizontal and verti
cal position it is obvious that its motion is similar to that
of a spot on an oscilloscope. Thus, the TV spot can be
made to follow any path that can be made on an oscillo

high impedance state and the voltage on capacitors 9-4
and 95 delay at a rate determined by the capacitors and
resistors 106 and 107.

5 s Scope.

One example of this is lissajous patterns. Phase dis
placed sinusoids lised for horizontal and vertical posi

grators are voltages et and ey. These voltages becline

tioning {:}plied as the et and e inputs to the spot slic
60

idly and far. If the hitting spot is moving slowly at coin
cidence, the hit spot is merely "nudged a short dis
tance and moves slowly.
in the embodiment illustrated, a wall-bounce feature

is included. When the hit spot is to travel, for example,

along the line 102 (see FIG. 1B), switch 104 is open
and switch 105 is closed and the signal bypasses on in

ified by deleting switches 104, 105, inverter 108 and
the horizontal wall hit sensor 109, like components also
being deleted from the vertical system.
The hilateral gate 92, integrator 90 and horizontal
wall bounce circuitry is shown in greater detail in FIG.
| D. Like circuity is also provided for the vertical por
tion of the system.
The differentiated signal pulse dhnfot is applied to
bilateral gate 92 which is comprised of a pair of transis
tors 180, 181. Signals indicative of coincidence be
tween a hitting and hit spot are obtained from the two
sides of the coincidence multivibrators and are applied
to the bases of the transistors as shown, negative pulses
turning 181 on and positive pulses turning 180 on. The
switches 104, 105 of FIG. 1 1A are comprised of tran
sistors 182, 183, respectively. The output hitting spot
control signal c is obtained at the output of integrator
Zontal wall hit sensor 109 which comprises a pair of
Zener diodes 242, 243 which cause the switching of a
flip-flop. 184 when voltage is reached equivalent to off
screen voltage (for example, O volts or -t-6 volts). Ini
tially, flip-flop. 184 is set to a given state upon coinci
dence between either hitting spot and the hit spot by an
output from transistor 185 to insure correct direction
of the hit spot. If the flip-flop were in the wrong state,
the hit spot would move i 8() from the desired direc

move only during this time ar.d this is too fast a spot
movement. Accordingly, it is desirable to 'stretch the

the control voltages for the hit spot.
The resultant effect is that the hit spot moves in the
same direction in which the hitting spot is moving when
coincidence is macie. If hit hard, the hit spot moves rap

Note, in the event the was bounce feature is not re

quired, the horizontal system of FIG. 1 1A may be mod

90.

width of the one shot multivibrators, the hit spot would

The stretched pulses at capacitors 94 and 95 are cou
pled to integrators 90 and 91. The outputs of the inte

gate is thus now applied to the integrator via inverter

(5

ers) result in spot paths of circles, ellipses, “figure
eights, etc.
As previously mentioned, spot size and configuration
may be altered. For example, the shape of a spot can
be changed to simulate 3D effects (e.g., a bowling ball
which gets smaller as it rols down the alley). This is ac
complished by varying the threshold potentiometer 53
of the coincidence gate of FIG. 8. This can be readily
accomplished electronically by a varying voltage input.

Re. 28.507
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The simulated ping-pong ball 3 is generated try spot

in certain embodiments a hollow spot or ring may be

lesired and this can be readily achieved by inverting
the non-square pulses at the base of shaper 55 of
FIG. 8 and subtracting from the original pulses to hol

low them out.

Other electronic functions which may be generated

5

are negative video, pumping action, kaledioScope ef
fects, even-odd spot displacements and Siave spots.
These will now each be described in detail.

flop positioner i 17 provides control voltages at outputs

In certain gaming applications such as simulated
hockey it is desirable to use a black spot (e.g. for a
hockey puck). This is accomplished by inverting the

1 18, 119 which move the ball between off-screen posi

tions H, V, and H. W. Flip-flop positioner 117 is
controlled by a slow free-running or 'serve flip-flop
120 and by the output from a coincidence detector

video signal.

Colored spots can be generated by applying the video
signal to the phase shifter portion of the chroma gener
ator via, for example, a variable resistor.
If a pulse generator running at an integral multiple of
15.750 kc. is synchronized with the horizontal sync sig
nals and the pulses fed to the video summation stage,
a background of black and white vertical columns is

obtained. If the horizontal vided signal from a “spot

is used to synchronize the pulse generator, the columns

3 generator 1 14 which has inputs thereto from vertical
syncisawtooth generator 15 and horizontal sync? saw
tooth generator 116 ( of the type set forth in FIG. 7).
The spot generators are similar to those set forth in
FIG. 8. The control voltages for the horizontal slicers
of spot 3 generator 1 1-4 are derived from a flip-flop pro
sitioner 1 17 of the type described in FIG. 1 ().A. Flip

15
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121. In one state flip-flop. 122 will serve the hall from
off-screen left to off-screen right and in the other state
from off-screen right to off-screen left. The output
from coincidence detector 121 is used to switch flip
flop states when the ball is hit by one of the two simu
lated paddles. The serve flip-flop 120 is coupled to both
sides of flip-flop 122. With this arrangement, if a pad
dle hits the ball first, the serve flip-flop cannot retrigger
flip-flop 122 until the ball goes off screen on till other

can be moved from side to side. Horizontal bars can be

side of the screen.

similarly obtained with a 60 cps pulse generator.
Coincidence gating the vertical columns with the
horizontal bars so that the screen is brightened only
where they cross one another yields a 'checkerboard
pattern of bright squares or rectangles on a dark back
ground, inversion of the signal of course give black
squares on a white background.
When the horizontal and vertical positioning voltages
of a spot are obtained from nominal cquadrature sinu
soids, various different patterns are obtained as the si

The inputs to coincidence detector 121 are the spot
1 (paddle 123) video pulse, the spot 2 (paddie 12-4)
video pulse and the spot 3 (ball 13
13) video
pulse which are derived from the respective spot gener

nusoid frequency and phase shift are changed. Some

ators 25, 126 and 114. The video-pulses are obtained

from the outputs of the coincide free gates of the spot
generators, for example, the output of coincidence gate
40 of the spot generator shown in FIG. 8.
The V and V off-screen positions of ball I 3 are
controlled by players A and B, respectively, by adjust
ments of potentiometers 25, and 126 via knobs 127
and 128, respectively.
The vertical position of paddles A and B are deter
mined by the setting of potentiometers 129 and 130
which provide the vertical control voltages to the verti
cal slicers of the spot and spot 2 generators 125, 126,
respectively. Knobs 31 and 132 control the potenti

patterns are stationary; others have motion; some are
a combination. The effect is somewhat similar to that
of a stroboscope or a kaleidoscope.
If th: output of the photosensor is fed to a flip-flop
the sensor and directed toward a bright spot on the TV ...()
set; even-odd 'spot discernment' is obtained. This flip
flop is reset each time so that side A is high. When the on eters 29, 130.
This simulated ping-pong game is played as follows:
spot comes on, the flip-flop flips at the 60 cps vertical
The
ball 13 is connected, with RC time censtants
Scan rate. If the spot remains on for an even number of
133, 134 to the flip-flop 122 which moves the ball be
scans, side A of the flip-flop is high when the spot is re 5 tween
off-screen positions H. V. and H. V. The
moved. If the spot is on for an odd number of scans,
RC time constant prevents instantaneous spot notion.
side A stays low when the spot is removed. Thus, a Alditionally.
Since the resulting velocity is exponen
coded spot, visually identical to others, can be dis
cerned electronically. The flip-flop can, of course, ring tial in nattire the Spot starts filst inci Slows lowl: hy
a bell, light a light, etc.
5) moving the put entiometers 134, 135 which control H
Normally, the vertical and horizontal current pulses and H. in toward the screen the ball's motion is
of:l spot are coincidence gates as shown in FIGS. 5 and fairly slow. Moving H and H out gives a faster game.
ASSume the ball is at H, V, it is served auto
8 in the coincidence gates 40 and 43.
matically
when the free-running flip-flop. 12) flis.
If the vertical pulse of one spot is coincidence gated The hail proceels
H. V. Player l moves
with its own horizontal pulse and with the horizontal paddle B verticallytowards
(by turning knob 132 connected
pulse of a second spot, then a third spot appears. It is to
potentiometer 130) to try to hit the bill. If he
called a 'slave' Spot because its horizontal position is misses
loses a point as it goes off-screen right
controlled by one of the real' spots and its vertical po (where itit he
will
be served automatically again by the
sition by the other. Obviously, with two real spots two free-running flip-flop).
slave spots are easily generated.
if he hits the hall it hounces of his addle
The material which follows contains a description of andHowever,
Sturts
left
toward H. V. Now he has control of
typical games which can be played using the electronic
its
flight,
and
by
aujusting V, with his other hand (by
functions Set forth above. These games are cally exem
turning
knots
128
to potentioneter 126) he
plary of the many games which can be played and are 65 can Send the hall upconnected
or
down
and even try to 'wiggle
set forth to merely illustrate some of the ways in which
it around player \'s paddle.
the various electronic functions are combined.

One typical game is a simulated ping-pong game and
this is illustrated in FIGS. 12A and 2B.

Player A controls the vertical motion of paddle A (by
and, if he hits the ball, gains control of its path by ad
turning knob 131 connected to potentiometer 129)
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justing V by tuining knob 127 connected to Dolentl
liter 25).
ity can be inade fast or slow by setting H (ind Hit
(potentiometer 135, 3-4) or by setting the paddles in

different horizontal positions (by adjusting potention
eters within the generators 125, 126).
When color is usici, the hail and paddles are white,

the table' green. Overlays or TV or CATV back
grounds showing a lined table and net enhance the ef
fect. The garne can be played by two man teams. One
nan controls the paddle, the other man the path of the
ball.
By modification of the embodiment of FIG, 12, a
game of gun ping-pong can be played. In this embodi
ment the players use light sensor guns instead of paddle
spots to hit the bail back and forth. An output from the
light sensor is used to trigger flip-flop. 122 instead of co
incidence detector 121. The control knobs 31 and
132 are not required. Whereas, it is difficult for one
Inan to aim a gun and control a potentiometer, the
game is best with two man teams. One man shoots; his
partner controls the ball's path. Or, if a pistol is used a
player can shoot with one hand and use a potention
eter with the other. Or, a ramdom or pseudo-random

electronic change of V and V. can be used.
Illustrative electronics for performing this gun

function is illustrated in said patent application

126,966. A light sensitive cell is contained, for exam
ple, within the barrel of a gun and used to trigger an
SCR. A switch is provided for resetting same.
A simple hockey game can be played which uses the

tion illustrated in FG, 9C and is shown in FIG. 13. This

class of games requires one or more joystick controls
1-42 coupled to integrators 143. The outputs from the
integrators are applied to the horizontal and vertical
slicers of their respective spot generators. With this set
up race games, etc., may be played. The somewhat
sluggish spongy' effect of the integrator and the non
return to center requires more skill of the players than
() a 'straight control' joystick.
Of course, appropriate backgrounds or overlays can
be employed. A third (or more) obstacle' spot can be
used. If a player hits it, the coincidence pulse can be
used to make all spots disappear or to change screen
5 color, etc., as described in said patent application Ser.
No. 126,966. For chase games, coincidence of the pur
suer and pursued can do the same thing.
A more Sophisticated hockey game than that de
scribed with respect to FIG. 12C may be played em
ploying the circuits previously set forth. This game is
set forth in FIG. 14. The vertical and horizontal synch
sawtooth generators, the spot generators, the OR gate
and pulse shaper and the Summer and RF oscillators serve the same function as previously described. The
2 5 control voltages to the horizontal and vertical slicers of
the spot 1 generator are obtained from the outputs of
a joystick integrator 144 of the type illustrated in FIG.
3C)

same mechanics FG, 12A) as the above ping-pong

games including the 'automatic serve' flip-flop (see

FiG. 1 1. The inputs to the system 146 are the respec
tive outputs of the joystick integrators 144 and 145.
With two players on joystick integrators 44, 145 and
a puck which moves in direction hit,' a realistic
hockey garne results. The semi-sluggish response of the
integrators gives an effect similar to real hockey players
gliding on ice. They can't stop or reverse direction in
Stantaneously. The puck can be nudged along if hit eas
ily of sent fast if hit rapidly. It may be noted here that

closer in toward center where the puck is moving
faster.

If player B (with spot 138) hits the puck 137 it moves
try's to "wiggle" the puck around goalie A (spot 139)
to the left and the controls its path by moving Vi. He

and into the goal.

Player A controls V after he hits the nuck.
In color TV application, it is preferred to use white

45

even note if rilore spots are used.

Another garne which can be played using most of the

system shown in FIG. 12A is a simulated baseball

game. This is illustrated in FIG. 12D.
The pitcher controls the path of a ball 140 by adjust
ing knobs 127 and 128 connected to potentiometers
125 and 126 which, therefore, controls W. and Vit. The
ball, therefore, goes from position H, V, to HR, Vt.
Another knob not shown ) is connected to potenti
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ometer 1, 4 and thereby permits speed control by the
(spot 2) vertically by turning knob 12. Spot l is not
required for this game. if the batter connects, the hail

flip-flop. 120 can be eliminated and a pushbutton set
and reset of flip-flop 122 can be used for manual
pitch and reset.

the ball moves in direction hit' function derives the

hitting from differentiation of the hitting spot's posi
tioning voltages. It comes as a surprise to a player
'standing still guarding his goal' when the puck glides
right through his stationary defending spot.
If the puck is hit very hard, it may bounce off several
siles of the screen before stopping. With the sluggish
joystick integrator spots and the bounce from screen
sides, a player must anticipate the 'bounce. He can
not usually go right after the puck, but must nove to
a spot which he anticipates the puck will pass after
houncing. This game may be simplified somewhat by
delcting the wall bounce feature in the manner herein
before described.

pitcher.
The batter tries to hit ball 1-0 by moving bat 1-1

will he hit left, back to position H. V. if the bitter
misses, the ball will be automatically returned as in the
ahove games.
In an alternate embodiment, the free-running serve

9C and the control voltages for the slicers of the spot
2 generator are obtained from the outputs of a second
joystick integrator 145.
The centrol signals for the horizontal and vertical
slicers of the spot 3 generator are obtained at the out
puts 147, 118 of his spot and wall bounce system 146.

Hit spot and wall bounce system is shown in detail in

FIG. 12C). The paddles (now 'goalies') are moved

goalies, a black puck (using negative video) and blue
ice.
Again, this game is adaptable to two man teams, and

16

One class of games makes use of the electronic func

(S

A simulated handball game is achieved when the
player's Scts are on Straight control joysticks without
integrators as shown in FiG. 9B). The hit spot with
wall bounce system of FIG. 1 1 is employed to supply
the hit spot or ball generator's slicer control voltages
with one minor variation. One of the comparator refer
ence voltages is deleted so that the hit spot or ball will
not is unce of the botton of the screen.

Will bounce is used on screen top, right and left.
Player A hits tail. It must hit front (top) wall sometime

2
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during its flight. Player B tries to hit ball. If he misses system 149. If the ball 170 hits pin 169, coincidence de
all, it disappears off-screen bottom, he loses a point and tector and crow-bar circuit 176 causes the pin to disap
ball is then automatically served from off-screen after pear. One embodiment of said coincidcnce detector
a certain length of time by using a flip-flop arrangement and crow-bar circuit is disclosed in said patent applica
like that shown in FIG, 10 in conjunction with a slow 5 tion Ser, No. 697,798 126,966. The billi would be
free-running flip-flop for automatically triggering same made smaller as it approaches the pins by using a vary
or a push button trigger for manual reset.
ing voltage as the voltage applied to the threshold set
This handball game is illustrated in FIGS. 15A and resistor. In this game the vertical control voltage would
15B. The general system electrons 149 is the same as be used.
shown in FIG, 12A. The control voltages for the slicers O The various games illustrated above are only a few of
of spot 1 generator are obtained from a straight control the multitude of games which can be played using the
joystick 150 (see FIG. 9B). Spot 1 generator generates concepts taught by this invention. The electrical func
the spot 151 representing Player A. A second straight tions to generate various configurations can be com
control joystick 152 provides control voltages for bined in any number of possible ways. For example, a
Player B, spot 153. The ball or hit spot 154 is generated 5 gold putting game can be played over a green back
by spot generator 3 and receives its slicer control volt ground using a black negative video hole. A small white
ages from a hit spot and wall bounce system 155, which spot can be used as the golf ball and larger white spot
is similar to that of FIG. 1 1A; however, comparator used as the putter. The putter spot can be controlled by
1 11 does not have a 0 reference level so that the ball
a straight joystick of the type illustrated in FIG.9B. The

will bounce off all the walls but the bottom one. A posi
tion flip-flop 156 similar to that 6f FIG. 10A is used to
return the ball to the 'playing area' but being triggered
from a switch 157. Alternatively, a slow free-running or
serve flip-flop could be employed as described herein

20

before.

25

FIGS. 16A and 16B illustrate a simulated pinball
game. The spot 3 or ball generator receives its vertical
and horizontal slicer control voltages from a pair of in
tegrators 158 and 159. Note in this application the spot
1 and 2 generator of general system 149 are not re
quired. The player operates a joystick to cause ball 161
to move. The ball keeps moving as long as the joystick
is off the center position. The ball will bounce off the
walls or edges of the screen since a pair of comparators
162 and 163 will cause a pair of flip-flops 164 and 165
to change the direction of the bail by reversing the po
larity of the signals applied to integrators 158, 159 in
the manner previously desc ibed when discussing the

blanks out the ball,
30
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generators and score made on occurrence of coinci
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5)

dence using a coincidence detector of the type de

Maze games can also be played using the various fea
tures. TV screens are not large enough to permit a nor
mal "line type' maze. The 'correct path through the
devised. An overlay or background divided into rectan
gles is used. A number is in each rectangle.
One of two players is designated as EVEN, the other
as ODD, EVEN moves his spot (or ring) so tha the
sum of his and opponent's numbers is even. :) DD
The resulting coded pattern of moves enal.ies the
maze designer to keep the two players on separate
paths or on shared paths. The maze paths are drawn
first and the numbers and then inserted. Mazes can be

A simulated bowling game illustrated in FIGS. 17A

missed, ball just keeps going past them off the screen.
Ball can be returned to start point either with joystick

then hit opponent's bail to score a point.
For skilled players, the third ball must hit two cush
ions first; and the game can be elaborated to three

moves so as to make the sum ODD.

scribed hereinbefore.

and 17B is played by providing an “alley' 168 overlay
or TV-CATV background. It should go from one cor
ner botton Screen to opposite corner top screen, nar
rOwing to give a 3-D effect. One or more spots simulat
ing bowling pins are at upper end of alley. One spot 169
is illustrated. Player "bowls" a ball 170 by “throwing
a joystick 171. If pin (pins) are hit, they disppear. If

ball. The latter must hit at least one cushion first and

maze is too obvious. Therefore, a 'number maze' was

end' Zone 167.

Score is observed visually. However, the scoring
spots can be generated electronically by additional spot

s

In another example, cushion billiards can be played.
The player's balls are on straight control joysticks (see
FIG. 9B). Third ball is hit using control of FIG. 11 A.
Wall bounce is used on all four sides. Player hits a third

cushion billiards.

circuit of FIG. I.

Various "scoring' spots are placed on the screen by
overlays, electronically, etc., as is a game end zone 167.
Play is commenced by a player throwing' joystick
160 in some off center position and removing his hand.
Ball 161 then keeps moving. When it hits a side wall it
bounces, when it hits scoring spots points are scored.
Play continues until ball happens to go into "game

ball can be controlled from circuitry like that shown in
FIG. 11A, preferably without the wall bounce feature.
The game can be further enhanced, if desired, by coin
cidence pulse timing such that if ball is moving very
slowly when it hits the hole it will disappear. If the ball
is moving very fast, it will go right across the hole.
A simpler version would not require coincidence cir
cuitry. If the ball comes to rest over the hole, the ball's
negative video signal overrides the ball's video and
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simple or complex, containing many false paths and
dead ends. Normally, moves are one space at a time
horizontally or vertically.
As a variation, if one player can land on the same
number his opponent occupies elsewhere, he takes an
extra move. (ODD is permitted to do this also even
though in so doing he makes a temporarily even sum).
Unless a large number of rectangles are used, the

maze designer is limited when trying to keep players on

Separate isolated paths.

or an instantaneous pushbutton reset (not shown).
Considerably more pattern flexibility results if one
The joystick 17 l is connected to potentiometers 172, 65 path can jump across another. This is accomplished by
l73 whose outputs are connected via integrators 17-4, jumps between identical numbers with one space in be
! 75 to the control voltage outputs to the horizontal and
tween them. For example, if a player is on a 2 and
vertical slicers of the spot 3 generator of the generator needs to move to an odd number such as 7, after he

Re. 28 S()7
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inves to the 7 he can jump : space in horizontal or ver
tical directions to other 7. Multiple jumps are per
initted and can he incorporated in the maze.
Ntore intricate and interesting patterns can be laid
cylit if three te: a slim is useki, i.e., players nake the
sum of the tw' nulliers they occupy and the in they
intend to in vic to e even of odd accordingly.

2O
where, for example, the active mode TW receiver will
he useu in conjunction with broadcast programs which

broadcast background or other information. Broadcast

is used hercii in the broaclest sense to include programs
generated by a CATV station, programs generated by
: closed-circuit TV arrangement information gener
ated by a video tape recorder and by a slide projector.
Many of the symbol generations herein described can

An easier version of this is done with colors. The

couie available it the designer is the same. If red and
white rectangles are used, for example, the rule for
in oth players is simply move to Ted, unless both on

he superimposed upon backgrounds generated by a
broadcast Station and games played in conjunction

red.''

Of course, the other systems previously described
can also be built into the TV receivers with the outputs
therefrom applied to the antenna input of the TV re

A simple ghost game can be played wherein a let
tecci tackground or overlay is used. PlayerS move
spots to jointly spell a word. Player ending a word loses
a point.
A spell check game is played by putting letters in col
unans. Players. Ldvance a column if they can add a letter
to a jointly spelled word. They drop back one or more
columns if they can find an appropriate letter only

there with.

ceiver.

Referring now to FIG. 18B, there is illustrated an
other built-in TV gaming apparatus. In this embodi
ment the vertical syncfsawtooth generator 115 and the

horizontal synci sawtooth generator 1 16 are replaced
2)

by vertical Sawtooth generator 197 and horizontal saw

tooth generator 198 which generate merely sawtooth

there.

As mentioned before, the control units or any parts

waves rather than sync pulses and sawtooth waves. The

thereof can he built into a television receiver as a con

sawtooth generators 197 and 198 are synchronized to
the sync of the conventional TV receiver 190 by a pair
of outputs from a sync separator 199. In this embodi
ment a separate summer 194 is not required since the

stituent put thereof rather than be a separate unit and
coupied to antenna terminals as described above. In
(ther cm holiments some of the elements contained in

the gaining apparatus can be eliminated and replaced
iny sonne of the functions which are already provided in

sync pulses are derived from the conventional receiver

as broadcast by a broadcasting station and thereby ex
ternal Sync pulses are not required. Therefore, the.
input of contact 203 in this embodiment is merely the

conventional television receivers.

FIGS 8A through 18C are examples of television
garning apparatus which can be built into a conven

output from pulse shaper 193.

In another embodiment of a built-in TV gaming ap
paratus (see FIG. 18C) the sawtooths required for spot

tional television receiver.

Referring now to FIG. 18A, there is illustrated one
embodiment of a built-in television apparatus. The en
tire apparatus of FIG. 18A or any parts thereof can be

generation are derived from the vertical and horizontal
yoke deflection circuits 204, 205 within the conven

built into a television receiver 190. In the manner de

tional TV receive

scribed hereinbefore, the spots are provided by spot
generators 191 through 192. The spot generators re
ceive inputs from the vertical syncfsawtooth generator
115 and the horizontal synch sawtooth generator l 6.
The voltage control inputs to the spot generators can
be derived from a potentiometer or a potentiometer in
connection with an integrator or outputs of other spot
generators etc. In other words, the voltage control in
puts can be any and all voltage control inputs described

change the current sawtooth of the deflection circuitry
to voltage waveforms and provide the proper polarity
and amplitude correction. Since the vertical and hori

Zontal yoke deflection circuitry are already synchro
nized, no external sync is required nor is any additional
internal connection required. Additionally, any wave
form generated within the conventional television re
5

SO
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20 of switch 200 is coupled to the video amplifier 196
of the conventional TV receiver 90. Another contact 6.

202 of switch 200 is coupled to the video detector of
the conventional IV roceiver 19). In this manner re

In certain embodiments, it is necessary to connect
both contacts 202 and 203 to the video amplifier,

have capability to receive broadcast programs. This is
illustrated in the simplified block diagram of FIG. 19.
The spots are provided, in the same manner as here
in before cescribed, by spot generators 191, 192 which

receive Sawtooth inputs from the syncfsawtooth gener
ators 15, 16 and also receive voltage control inputs
tev ind el. The outputs from the spot generators 191,
192 3re counlec to OR gate and pulse shaper 93.
The output from OR gate and pulse shaper 193 is ap
plied to the intensity input of a cathode ray tube 209

via a video amplifier 208. By appropriately selecting
the parameters of the spot generators, appropriate
video pulse size can be cleveloped and, therefore, the
video implifiers eliminated.

The vertical Sync pulses from vertical sync sawtooth
generator 15 are applied to the vertical yoke of CRT

ceiver 190 can be switched from the video detector or
tion.

ing symbol generation.

forth which is used solely for TV gaming and does not

ample, a contact 203 of a switch 200. The center arm

passive viewing node of operation (to receive broad
Cast progTanis) to the Summer or active mole of opera

ceiver can be utilized, where appropriate, for TV gam
in a further embodiment of this invention a unit is set

her refore.

The outputs from the spot generators are applied via
an OR gate and pulse shaper 193 to a summer 194.
Summer 194 also receives the sync outputs from the
vertical synci sawtooth generator 1 15 and the horizon
tal sync sawtooth generator 116. Sumner 194 is differ
ent from the summers previously described in that no
RF oscillator or separate modulator is required since
the output therefrom is coupled internally cirectly to
the video circuitry of the TV receiver 190.
The output from summer 9-4 is connected to, for ex

90. Buffer Circuits 206 and 207
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209 viii a vertical leflection oscillator 22-3 and vertical

amplifiers 225 in known fashion.

The horizontal sync pulses from horizontal syncfsaw
tooth generator 16 are applied to the horizontal yoke

Re. 28.507
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of CRT 209 via horizontal oscillator 226 and horizontal

22

4. Apparatus as defined in claim 3 wherein said sec

amplifiers 227 in known fashion. The horizontal ampli
fier also supplies the high voltage to CRT 209 via a high
voltage rectifier 228.

ond resistor is a variable resistor which adjusts the
threshold of said coincidence gate and thereby symbol
size and shape.

Thus, it is to be understood that the embodiments

5

shown are illustrative only, and that many variations
and modifications may be made without departing from
the principles of the invention herein disclosed and de
fined by the appended claims.

S.

| claim:

O

6. Apparatus as defined in claim 5 wherein said first
and second control signal generating means includes:
first and second voltage source;
a first potentiometer coupled across said first voltage
source, the arm of said potentiometer being electri
15
cally coupled to said first slicer,
a second potentiometer coupled across said second
voltage source, the arm of said potentiometer being
electrically coupled to said second slicer; and
means for adjusting the position of said arms to
thereby vary said control signals.
7. Apparatus as defined in claim 6 wherein said ad
justing means includes:
a first knob coupled to said arm of said first potenti

1. In combination with a standard television receiver.

apparatus for generating signals representing a symbol
to be displayed on the screen of said television receiver,
comprising:
means for generating sync signals,
means for generating a first sawtooth wave;
means for generating a second Sawtooth wave;
means coupled to said first sawtooth wave generating
means for generating first current pulses propor
tional to a predetermined slice of said first saw
tooth wave; including a first sicer having first and
second diodes connected back-to-back with one

junction thereof coupled to said first sawtooth
wave generating means, a capacitor coupled from
the other junction to ground and means for receiv
ing a control signal at said other junction, and first
means for differentiating the output from said first

25

tentiometer.

slicer,

proportional to a predetermined slice of said sec
ond sawtooth wave; including a second slicer hav
ing third and fourth diodes connected back-to
back with one junction thereof coupled to said sec
ond sawtooth wave generating means, a capacitor

9. In combination with a standard television receiver,

35

coupled fron the other junction to ground and
means for receiving a control signal at said other
junction, and second means for differentiating the
output from said second slicer,
a coincidence gate coupled to said first and second
current pulse generating means,
means for summing the output from said coincidence
gate and said sync signals;
an RF oscillator,

means for modulating the output of said RF oscillator
with said summed signal; and
means for applying said modulated signal to said re

45

ceiver.

2. Apparatus as defined in claim 1 wherein said first 50
and second differentiating means includes:
a first capacitor coupled from said first slicer to said
coincidence gate, and
a second capacitor coupled from said second slicer to
said coincidence gate.
3. Apparatus as defined in claim 1 wherein said coin 5 5
cidence gate includes:
a transistor having first, second and third electrodes,
said third electrode being coupled to ground, with
the output of said coincidence gate obtained at said 60
third electrode,
a voltage source;
a first resistor coupled from said second electrode to
2.

a second resistor coupled from said second electrode
to ground; and
a third resistor coupled from said third electrode to
said voltage Source.

ometer, and

a second knob coupled to said arm of said second po

8. Apparatus as defined in claim 6 wherein said ad
justing means includes a joystickresscoupled to both arms
of said potentiometers.

means coupled to said second sawtooth wave gener
ating means for generating second current pulses

said voltage Source,

5. Apparatus as defined in claim 4, further including
means for generating first and second control signals
which determine said predetermined slices, said coin
trol signals being coupled to said first and second slic

65

apparatus for generating signals representing a symbol
to be displayed on the screen of said television receiver,
comprising:
a control unit including means for generating hori
zontal and vertical signals representing the symbol
to be displayed, means for synchronizing a televi
sion raster scan, and means for manipulating the
position of the symbol on the screen, said manipu
lating means including means for generating first
and second control signals coupled to said means
for generating horizontal and vertical signals, said
control signal generating means including means
for automatically causing the displayed symbol to
travel back and forth between two predetermined
positions off-screen; and
means for electrically coupling said control unt to
said television receiver.
10. In combination with a standard televisit in re

ceiver, apparatus for generating signals representing a
receiver comprising:
a control unit including means for generating hori
Zontal and vertical signals representing the symbol
to be displayed, means for synchronizing a televi
sion raster scan, and means for manipulating the
position of the symbol on the screen, said manipu
lating means including means for generating first
and second control signals coupled to said means
for generating horizontal and vertical signals, said
control signal generating means including means
for causing the displayed symbol to travel back and
forth between two predetermined positions; and
means for electrically coupling said control unit to
symbol to be displayed on the screen of said television

said television receiver;

wherein said means for causing said displayed symbol
to travel between two predetermined positions in
cludes:

Re. 285 ()7
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for generating a first sinusoid and a second sinusoid

23
a his table multivitrator having at least a first input
a first resistor,

phase displaced from said first sinusoid whereby the
symbol will traverse a path such as a circle, ellipse “fig

a first dicycie, the anode thereof being coupled to one

ure eight' etc.

and first and second (utputs;

side of Said first resistor with the cathicle thereof 5

being coupled to the first output of said bistable
inhilltivitrit),

second diode, the cathocie thereof being coupled to
the other side of said first resistor with the anyde

thereof being coupled to said second output of said

()

sistable multivibrator,
a second resistor,

a third diode, the cathode thereof being coupled to
one side of said second resistor with the anode

thereof being coupled to the first output of Said bis
tahle multivibrator,

a fourth diode, the anode thereof being coupled to
the other side of said second resistor with the cath

ode thereof being coupled to said second output of
said bistable multivibrator;
a third resistory

()

a fifth diode, the anode thereof being coupled to one
side of said third resistor with the cathode thereof

being coupled to the first output of said bistable
multivithrator;
the other side of said third resistor with the anode

thereof being coupled to said second output of said
histable multivibrator;

30

a seventh diode, the cathode thereof being coupled
to one side of said fourth resistor with the anode

thereof being coupled to the first output of said bis
an eighth diode, the anode thereof being coupled to 35
the other side of said fourth resistor with the cath

of said bistable multivibrator;

1 1. Apparatus as defined in claim 10 wherein said

40
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tively;
means for applying reference signals to said first and

tahle multivitrator.
50

brater.

ing first and second histable multivibrators coupled to
saic first and second comparators, respectively, the
outputs of said histuhle nultivibrators signifying the de
sired relative polarity of said integrator outputs.

said first and second resistors; and

22. In combination with a standard television re

a second RC network coupled to said means coupling

ceiver, apparatus for generating signals representing a

Said third and fourth resistors.

15. App: ratus as defined in claim 10, further includ

ing:
a first integrator coupled to said means coupling saic
first anci Second resistors; and

6. App: ratus is defined in claim 5 wherein said first
and Second control generating means includes means

-

21. Apparatus LS defined in claim 20, further includ

14. Apparatus as defined in claim 10, further includ
ing:
a first RC network coupled to said means coupling

said thirtl and fourth resistors.

second comparators; and

nels for reversing the polarity of the outputs of said
differentiators responsive to outputs of said coin
parators.

13. Apparatus as defined in claim 10 wherein said re
sistors are variable.

: Second integrator coupled to said means coupling

19. Apparatus as ciefined in claim 18, further includ
ing means for reversing the polarity of said first and
Second hit symbol control voltages when the outputs of
said first and second integrators reach at least a first
predetermined voltage level.
20. Apparatus as defined in claim 19 wherein said po
larity reversing means, includes:
a first and second comparators coupled to the out

puts of Said first and second integrators, respec

trigger applying means includes a slow free-running bis

2. Apparatus as defined in claim 11 wherein the out
put from said slow free-running bistable multivibrator
is also applied to a second input of said bistable multivi

18. Apparatus as defined in claim 17 further includ
ing first and second RC delay circuits coupled to said

first and second differentiating means, respectively.

oude thereof being coupied to the second output of
saici his table Inuitivibrator;

means coupling said third and fourth resistors for
providing a first control signal; and
means coupling said first and second resistors for
providing a second control signal.

first means for integrating said first differentiated sig
nal for providing a first hit symbol control voltage;
second ineans for integrating said second differenti
ated signal and for providing a second hit symbol
control voltage;
a hit symbol generator having as control inputs
thereto said first and second hit symbol control
voltages whereby said hit symbol moves with a ve
locity proportional to the velocity of a hitting when
coincident there with,

t: hlc multivibrator;

In eans for applying triggering pulses to said first input

first means for differentiating a portion of the signal
output of said first control signal generating means
upon coincidence between said hitting symbol and
said hit symbol;
second means for differentiating a portion of the sig
nal output of Said second control signal generating
means upon coincidence between said hitting sym
bol and said hit symbol;

25

a sixth diode, the cathode thereof being coupled to
a fourth resistor;

17. Apparatus for generating signals representing a
hitting symbol ancia 'hit' symbol to be displayed on
the screen of a television receiver, comprising:
means for synchronizing a television raster scan;
means for generating electrical signals representing a
hitting symbol;
means coupled to said means for generating signals
representing a hitting symbol for generating first
and second control signals to vary the horizontal
and vertical positions of said hitting symbol;
means for ascertaining coincidence between a hitting
symbol and a hit symbol;

65

first and second hitting symbol and a hit symbol to be
displayed on the screen of said television receiver,
comprising:
means for generating sync signals;
means for generating a first sawtooth wave;
means for generilling a second sawtooth wave;
a first hitting symbol generator"
a second hitting symbol generator:

Re. 28.507
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a first and second comparator, the outputs thereof

a hit symbol generator,

means for applying said first and second sawtooth
waves to said symbol generators;
means for generating first and second control signals
for said first hitting symbol generator,

being coupled to second inputs of said first and Sec

ond histable multivibrators, respectively,
said first and second comparators being coupled to
said first and second integrators, respectively,
means for generating reference voltages,
means for applying said reference voltages to said
comparators; and
first and second means for reversing the polarity of

5

means for coupling said first and second control sig
nals to said first hitting symbol generator,

means for generating third and fourth control signals
for said second hitting symbol generator;
means for coupling said third and fourth control sig

()

nals to said second hitting symbol generator,

means for generating fifth and sixth control signals

for said hit symbol generator,
means for coupling said fifth and sixth control signals
to said hit symbol generator;
means for coupling said first, second, third, and
fourth control signals to said means for generating
fifth and sixth control signals; and
means for coupling the outputs of said symbol gener

ators and said sync signals-le the television re

5

20

ceiver.
cludes:

30

coincidence means;

a second monostable multivibrator coupled to said
second coincidence means;

first, second, third, and fourth gates having as inputs

for generating a hitting symbol includes means for pro
viding horizontal and vertical control signals for vary
ing the horizontal and vertical positions of said hitting
symbol.
27. The combination of claim 26 wherein said means
for providing horizontal control Signals includes a volt
age source, a potentiometer coupled across said volt
age source and an integrator coupled to the arm of said
potentiometer, said control signal being derived at the
output of said integrator.
28. The combination of claim 25 wherein said means

for generating a hit symbol includes means for provid
ing horizontal and vertical control signals for varying
the horizontal and vertical positions of said hit symbol.

thereto said first, third, second, and fourth control
signals, respectively;

symbol and said hit symbol and means for impart
ing a distinct motion to said hit symbol upon coin

cidence.
26. The combination of claim 25 wherein said means

23. Apparatus as defined in claim 22 wherein said
means for generating fifth and sixth control signals in
first means for detecting coincidence between said
first hit symbol and said hitting symbol;
second means for detecting coincidence between
said second hit symbol and said hitting symbol;
a first monostable multivibrator coupled to said first

the outputs of said peak detectors, said polarity re
versing means coupled to the outputs of said first
and sccond bistable multivibrators, respectively.
25. In combination with a standard television re
ceiver. apparatus for generating Symbols upon the
screen of the receiver to be manipulated by at least one
participant, comprising:
means for generating a hitting symbol, and
means for generating a hit symbol including means
for ascertaining coincidence between said hitting

-

means for coupling the output of said first monosta
ble multivibrator to said first and third gates;
means for coupling the output of said second multivi
brator to said second and fourth gates,
a first differentiator coupled to said first and second

29. The combination of claim 28 wherein said means

40 for providing horizontal control signals for said hit sym
bol includes means for causing said hit symbol to move
back and forth across the screen when triggered.
gates;
30. The combination of claim 29 wherein said trig
gering means includes a slow free-running mtitivibra
a second differentiator coupled to said third and tor.
fourth gates;
45
31. The combination of claim 29 further including
first sampling means coupled to said first differenti
means for detecting coincidence between a hit symbol
ator;
second sampling means coupled to said second dif and a hitting symbol and means for causing said hit
symbol to change direction upon coincidence.
ferentiator:

first and second OR gates, the outputs thereof being
coupled to said first and second sampling means,
respectively, the inputs thereof being coupled to

50

both said monostable multivibrators;

first and second peak detectors coupled to said first
and Second Sampling means, respectively; and
first and second integrators coupled to said first and
second peak detectors, respectively, said fifth and
sixth control signals being derived at the outputs of
said first and second integrators, respectively.
2-4. Apparatus as defined in claim 23, further includ

ing:

third and fourth OR gates, each coupled to both said
n (nostable multivibrators;

3

a first and second bistable multivibrator, each having
first and second inputs, said first inputs taken at the
outputs of said third and fourth OR gates, respec
tively,

55

32. The combination of claim 25 wherein said means

for generating a hit symbol further includes means for

causing said hit symbol to move away from a predeter
mined position of the screen with a reflection angle
equal to the incident angle at which said hit symbol ap
proached said predetermined position.
33. In combination with a standard television re

ceiver, apparatus for generating signals representing a
symbol to be displayed on the screen of said television
receiver, comprising:
()

mileans for generating sync signals,

means for generating a first sawtooth wave:
means for generating a second sawtooth vase:
means coupled to said first sawtooth wave generating
means for generating first current pulses propor
tional to a predetermined slice of said first saw
tooth wave, including a first slicer having first and
Second diodes connectect back-to-back with one

j inction thereof coupled to said first sawtooth

Re. 8 SO7
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incans for generating vertical and horizontal saw -

27

wave generating means, a capacitor coupled from

tooth waveforms;

the other junction to ground and theans for receiv

ing a control signal at said other junction, and first
means for (iiiferentiating the output from said first
Slicer,

S

means coupled to saici second sawtooth wave gener
at ng means for generating second current pulses
proportional to a predetermined slice of said Sec

and second diodes connected back-to-back with

on sawtooth wave, including a second slicer hav

ing third and fourth diodes connected back-to- 10
back with one junction thereof coupled to said Sec
onki sawtooth wave generating means, a capacitor
coupled from the other junction to ground and
means for receiving a control signal at said other
unction and second means for differentiating the 15
output fron said second slicer;
a coincidence gate coupled to said first and second
current plise generating means;
means for summing the output from Said coincidence
gate and sync signals,

2O

means for applying the output of Said summing
means to the video and sync circuits of Said televi

37. The combination of claim 36, wherein said means
vertical Jeflection circuits of said television receiver.

3.

38. Apparatus for generating symbols upon the
Screen of a cathode ray tube, comprising:

a cathode ray tube;
means for generating horizontal and vertical sync sig
nals,

means for generating first and second sawtooth
WWS

45

means for generating a video signal proportional to
predetermined slices of said sawtooth waves in
cluding a first slicer having first and second diodes
connected back-to-hack with one junction thereof
coupled to said vertical sawtooth generating
means, il capacitor coupled from the other junction
to ground and means for receiving a first control
signal at said other junction, and first means for dif
ferentiating the output from said first slicer, and a
Second slicer having third and fourth diodes con
nected back-to-back with one junction thereof

coupled to said horizontal sawtooth generating
means, a capacitor coupled from the other junction

to ground and means for receiving a second control
signal at said other junction, and second means for
differentiating the output from said second slicer,
and a coincidence gate coupled to said first and

ceiver.)
ille. In S T generating fifth and sixth control Signals
for Said hit Symbol generator:
?ile; S for cultipling said fifth ind Sixth control

second differentials,

a horizontal deflection circuit coupled to saici cath

Signals to said 'hit' Symbol generator for chang

ode ray tube,

in the sit in thereof;
Illel is fit clining said first. Second, third and

a vertical deflection coupled to saic cathode ray tube
circuit;

foliith control signals to said means for generating
fifth and Sixth control signals such that the motion ()()

of Sid 'hit' Synhol is tiependent on the
in Sit in of: hitting symbol: and
ille, nS for colling the outputs of suici symbol
gener, it his in the vicies) implifier of Sid television

ceiver. paratus for generating signals representing a
symbol to the displayeki on the screen of said television
receiver, comprising:

incidence gate coupled to said first and second dif

for generating vertical and horizontal sawtooth wave
forms includes means coupled to the horizontal and

means for applying said first and second Sawtooth
waves to said symbol generators;
means for generating first and second control signals

36. In combination with a conventional television re

other junction, and second means for differenti
ating the output from said second slicer, and a co

to the video amplifier of said television receiver.
5

35. In combination with a standard television re

receiver.

fourth diodes connected hack-to-back with one

junction thereof coupled to said horizontal saw
tooth generating means, a capacitor coupled
form from the other junction to ground and
means for receiving a second control signal at said
ferentials; and

3-4. Apparatus as defined in claim 33, further includ
ing in eans for disconnecting the video detector of said
television receiver from said video amplifier.

for said first hitting generator;
means for coupling said first and second control sig
nais to said first hitting symbol generator for chang
ing the position thereof;
means for generating thiri and fourth control signals
for said second hitting symbol generator,
mens for coupling said third and fourth control sig
tnals to said second hitting symbol generator for
changing the position thereof,
means for applying the output of Said spot genera
tor to the video amplifier of said television re

One junction thereof coupied to said vertical saw
tooth generating means, a capacitor coupled fron
the other junction to ground and means for recciv
ing a first control signal at said other junction, and
first means for differentiating the output from said
first slicer, and a second slicer having third and

means for applying the output of said spot generator

Sion receiver.

ceiver, apparatus for generating signals representing a
first and second hitting symbol and a hit symbol to be
displayed on the screen of said television receiver,
comprising:
means for generating a first sawtooth wave;
means for generating a second sawtooth wave,
a first hitting symbol generator;
a second hitting symbol generator;
a hit Symbol generator;

means for synchronizing said vertical and horizontal
Sawtooth waveforns to the sync signals received in
said television receiver from a broadcast signal;
a spot generator including a first slicer having first

means for coupling said video signal to the intensity
input of Said cathode ray tube,

means for coupling said horizontal sync signals to
said horizontal leflection circuits, and
ne; ins for coupling said vertical sync signals to said
vertical leflection circuit.
GS

39. Apparatus as lefined in claim 38, further includ

ing means for supplying high voltage to said cathode
ray tube.
-0. Aparatus as clefined in claim 39 wherein said
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video signal coupling means includes a video amplifier.
44. 41. Apparatus for playing ping-pong type
games by displaying and manipulating symbols on the
screen of a cathode ray tube, comprising:

means for generating a first hitting spot;

5

means for generating a second hitting Spot;
means for generating a hit spot;
means for changing the vertical position of said first
hitting spot;
means for changing the vertical position of said sec
ond hitting spot;
means for causing said hit spot to move from an off
screen left position to an off-screen right position

O

and vice versa,
15

means for changing said off-screen right and off
screen left positions;
means for denoting coincidence between said first
hitting spot and said hit spot;
means for denoting coincidence between said second
hitting spot and said hit spot;

on said cathode ray tube;

symbol on said cathode ray tube,

when coincident with said fourth side of said cath
35

40

45

junction thereof coupled to said first sawtooth
wave generating means, a capacitor coupled from
SO

the other junction to ground and means for receiv
ing a control signal to said other junction, and first
means for differentiating the output from said first

55

means coupled to said second sawtooth wave gener
ating means for generating second current pulses
proportional to a predetermined slice of said sec
ond sawtooth wave including a second slicer having

slicer,

third and fourth diodes connected back-to-back
60

second hitting spots;

---

cluding means for ascertaining coincidence be
tween either of said hitting spots and said hit spot

with one junction thereof coupled to said second
Sawtooth wave generating means, a capacitor cou

pled from the other junction to ground and means
for receiving a control signal at said other tinction,

and second means for differentiating the output

means for controlling the position of said first and

means for controlling the position of said hit spot in

tional to a predetermined slice of said first saw
tooth wave including a first slicer having first and
second diodes connected back-to-back with one

the screen of a cathode ray tube, comprising:

means for displaying a first hitting spot;
means for displaying a second hitting spot;
means for displaying a hit spot;

means for serving said third symbol when it goes off
screen at said fourth side of said cathode ray tube.
48. Apparatus for generating signals representing a
symbol to be displayed on the screen of a television re
ceiver, comprising:
means for generating sync signals,
means for generating a first sawtooth wave;
means for generating a second sawtooth wave;
means coupled to said first sawtooth wave generating

means for generating first current pulses propor

44. Apparatus for playing a baseball type game on

said hitting spot whereby said hit spot will reverse
directions.
45. Apparatus for playing a hockey type game upon
the screen of a cathode ray tube, comprising:

means for controlling the position of said third sym
bol on said cathode ray tube;
said means for controlling the position of said third
symbol on said cathode ray tube including means
for causing said third symbol to change direction
upon coincidence between either of said first or
second symbols and
means for causing said third symbol to bounce off
three of said four sides of said cathode ray tube
upon coincidence therewith and to go off-screen
ode ray tubc; and

means for causing said hit spot to change direction
when one of said light guns receives a pulse of light
energy from said hit spot; and
means for serving said hit spot when said hit spot goes
means for displaying a hit spot;
means for displaying a hitting spot;
means for adjusting the vertical position of said hit
ting spot;
means for serving said hit spot; and
means for varying the vertical position of said hit
spot, and
means for denoting coincidence between said hit and

-

means for controlling the position of said second

with.

off-screen.

-

ball;

direction upon coincidence between said hit spot
and either of said hitting spots, and
means for displaying said spots upon the screen of 25
said cathode ray tube.
42. The apparatus of claim 41 further including
means for causing said hit spot to move on-screen sub
sequent to said hit spot moving off-screen occurring
when said hit spot does not make coincidence with one 30
of said hitting spots when in vertical alignment there

werS2,

second player; and

means for displaying a third symbol representing a

means for controlling the position of said first symbol

means for causing said hit spot to change horizontal

43. Apparatus for playing a gun ping-pong type game
on the screen of a cathode ray tube, comprising:
means for generating a hit spot;
a first light sensitive gun;
a second light sensitive gun;
means for causing said hit sprit to move from an off
screen right to an off-screen left position and vice

30
and means for imparting a distinct motion to sa, a
hit spot upon coincidence.
46. Apparatus as defined in claim 45 wherein said
means for controlling said hit spot includes means for
causing said hit spot to move in the direction hit by a
hitting spot and means for causing said hit spot to
bounce away from the sides of said cathode ray tube
when coincidence therewith.
47. Apparatus for playing a simulated handball game
upon the screen of a cathode ray tube, comprising:
means for displaying a first symbol representing a
first player;
means for displaying a second symbol representing a

from said second slicer;
65

a coincidence gate coupled to said first and second
current pulse generating means;

means for coupling the output from said coincidence
gate and said sync signals to a television receiver.

Re. S S ()7
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9. Apparatus fit generating signals representitg a
'sitting symbol and hit symbol to be displayed on the
screen if a televisi) in receiver, comprising:
ne:ns for generating synchronizing signals,
means for generating electrical signals representing a
hitting symbol,
1 means coupled to said the IS for generating electri

cal signals representing a hitting symbol for gener
ating first and second control signals to vary the
horizontal and vertical positions of said hitting

symbol,

symbol.

-

53. The combination of claim 52 wherein said means
for providing horizontal control signais includes a volt
age Source, a potentiometer coupled across said volt
age Source and ln integrator coupled to the arm of said

integrator, said control being derived at the output of

said integrator.

S4. The combination of claim 51 wherein said means
O

for generating a hit symbol inciudes means for provid

ing horizontal and vertical control signals for varying
the horizontal and vertical positions of said hit symbol,
55. The contination of claim 54 wherein said means
for providing horizontal control signals for said hit sym

h

first means for iifferentiating a portion of the signal
output if said first control signal generating means;
second means for lifferentiating a portion of the Sig
nal output of said second control signal generating

bol includes means for causing said hit symbol to move
back and forth across the screen.

inter S.

first means for integrating said first differentiated sig
nal for providing a first hit symbol control voltage,
second means for integrating said second clifferenti
uted signal and for providing it second hit symbol

32

ing the horizontal and vertical positions of said hitting

56. The combination of clain 55 wherein said means

for causing said hit symbol to move back and forth
across the screen includes a slow free-running multivi
2) brator.

control voltage, and

57. The combination of claim 55 further including
means for detecting coincidence between a hit symbol

saici first and second hit symbol control voltages
whereby said hit symbol moves with a velocity pro
portional to the velocity of said hitting symbol

hs

symbol to change direction upon coincidence.
S8. Apparatus for generating signals representing a

3)

symbol to be displayed on the screen of a television re
ceiver, comprising:
means for generating sync signals,
means for generating a horizontal sawtooth wave;
means for generating a vertical sawtooth wave;

a symbol generator having as control inputs thereto

and a hitting symbol and means for causing said hit

when coincident there with.

50. Apparatus for generating signals representing a
first and second hitting symbol and hit symbol to be
displayed on the screen of a television receiver, com
prising:
means for generating sync signals,
means for generating a first sawtooth wave;

means coupled to said horizontal sawtooth wave gen

erating means for generating first current pulses
proportional to a predetermined slice of said hori

means for generating a second sawtooth wave,
a first hitting symbol generator;
a second hitting symbol generator;
a hit symbol generator:
means for applying said first uncl second sawtooth
waves to said synbolge lerators,
years for generating first and seconi control signals
for said first hitting symbol generator,
means for coupling said first and Second control sig

Zontal Sawtooth wave including a first slicer having
first in Second diodes connected back-to-back

with one junction thereof coupled to said horizon

tal Sawtooth wave generating means, a capacitor
coupled from the other junction to ground and
means for receiving a control signal at said other
junction, and first means for differentiating the out
put from said first slicer:

means coupled to said vertical sawtooth wave gener
ating means for generating Sccond current pulses
proportional to a predetermined slice of said verti
cal Sawtooth wave including a second slicer having

als to said first hitting symbol generator;

means for generating third anti fourth control signals
for said second hitting symbol generator,
means for coupling said third and fourth control sig

third and furth diodes connected back-to-back

nals to said second hitting symbol generator,
means for generating fifth an sixth controls signals for
said hit symbol generator,

means for coupling said fifth and sixth control signals

to said hit symbol generator;
means for coupling suiki first, second, third, and
fourth control signals to said means for generating
fifth and sixth control signals; and
means for coupling the outputs of Sid Syribol gener
ators and said sync signals to a television receiver.

5()

from sail second slicer.

a coincidence gate coupleci to said first and second
current pulse generating means;
means for summing the output from said coincidence
gite and Sync signals;

51. Apparatus for generating symbols upon the

ineans for applying the output of said summing

screen of a television receiver to be manipulated by at

means to the video implifier of a television re

leist one participant, comprising:
means for generating a hitting symbol, and
means for generating it hit symbol including means
for ascertaining coincidence between said hitting
symbol and saici hit symbol and means for impart
ing a distinct motion to said hit symbol upon coin
cidence.

52. The combination of claim 51 wherein said means

for generating a hitting symbol includes means for pro
viding horizontal and vertical control signals folvary

with one junction thereof coupled to said vertical
Sawtooth wave generating means, a capacitor cou
pled from the other junction to ground and means
for receiving a control signal at said other junction
and second means for differentiating the output

ceiver.

59. Apparatus for generating signals representing a
first and second hitting Symbol and a hit symbol to be
displayed on the screen of a television receiver, con
prising,

(5

-

Ineans for generating a first sawtooth wave;
means for generating a second sawtooth wave;
a first hitting symbol generator;
a second hitting symbol generator;
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a hit Symbol generator:

means for applying said first and second Sawtooth

waves to said Symbol generators,
means for generating first and second control signals

for said first hitting symbol generator:

means for coupling said first and second control sig
nals to said first hitting symbol generator,
means for generating third and fourth control signals
for said second hitting symbol generator,
means for coupling said third and fourth control sig
nals to said second hitting symbol generator;
means for generating fifth and sixth control signals

5

()

15

Second coincidence.

r

Said Screen from one side of said raster to another side
of Said raster in the absence of an occurrence of coinci

tube comprising:

dence between Said Second symbol and said first or
third Symbol after coincidence of said second symbol
with said third or first Symbol.
63. The apparat LiS of claim 61, further including:
means for determining a third coincidence of a
signal representing Said Seond symbol and a

means for generating vertical and horizontal Syn
chronization signals:
means responsive to said Synchronization signals
for deflecting the beam of said cathode ray tube to
generate a raster on said Screen;

means coupled to Said synchronization signal gen

is movable:

coincidence determining means and said second

62. The apparatus of claim 61 further including
means for causing said second Symbol to travel across

60. Apparatus for playing garies by displaying and

means coupled to Said Synchronization signal
generating means and said cathode ray tube for
generating : Second symbol on Said screen which

third symbol and said second symbol; and
means coupled to said second and third symbol

Symbol generating means for imparting a distinct
motion to Said Second symbol in response to said

manipulating Symbols on the Screen of a cathode ray

erating means and said cathode ray tube for gen
erating a first symbol on said screen at a position
which is directly controlled by a player;

which is controlled by a player;
means coupled to Said third symbol generating
means and Said Second Symbol generatin means
for determing it second coincidence between said

for said hit symbol generator;

means for coupling said fifth and sixth control signals
to said hit symbol generator,
means for coupling said first, second, third, and
fourth control signals to said means for generating
fifth and sixth control signals; and
means for coupling the outputs of said symbol gener
ators to the video amplifier of a television receiver.

34
In eans coupled to said coincidence determining
means and Said second symbol generating means
for imparting a distinct motion to saic Sccond
Symbol in response to Sail coincidence.
61. The paratus of claim 60, further including:
means coined to said Synchronization Sign en
erating means and Said cathode ray tube for gen
erating a third Symbol on said Screen at : position

3O

Signal bearing a specific time relationship with an

edge of Said raster; and

means coupled to said third coincidence determining
means and said second symbol generating means
for altering the motion of said Second symbol in

35

-

response to Said third coincidence.
64. The apparatus of claim 63 wherein said mation

altering means imparts to said second symbol a motion
which is a reflection of its meion immediately prior

means coupled to said first symbol generating means
and Said Second symbol generating means for deter
mining a first coincidence between said first
Symbol and said second symbol; and

to its motion at said third coincidence.
3k
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