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-6 -Claims,

i |
“THis Invention relates to a-device 'wifh which s
game can be played. 'The:game is of such a.char-
aoter that it requires care and-skll-in playing it or
operating the device with Wwhich the game is

played Skill'can be increased 'with practice ghd -

the exercise of care-contribuies to-success:
' In -earrying out the invention g cathede-ray

tube is used upon the face of 'which'the trace of -

the ray-or élettron heam can beé seéen. One -or
more ‘targets, such as plctures of girplanes, for

example; pre placed upen the-face of the tube and
conitrols are aveilable tothe player so-thathe ean-

manipulate the trace or position of thé “béam -

which is automaticdlly eaized to move across the

face of the tube. THI movement 'of ‘the boam

ay be periodic and its repetition rate may be
variedl “Its pathiis preferablsr ctnsed ‘to-depart
from n straight line 86 as to reduire an Increased
amount-of gkill and- ca,re for SUCCESs'in | Playing the
_game.

‘The game can he made more - specﬁacular, ‘and
the interest therein poth from the player’s and
the observers sta.ndpomt can be increased, by
making a visible ‘explosion -of the cat‘nede—ray
beam. take place when the tareet iis Hit,

The invention may be understood from t‘he‘ de-
seription: in -conneection - Wxth the aecompamsrmg
drawings, in which: s

Fig. 1 is a diagram of electrica.l connections
.suﬂ;ahle for -operating the- ‘deviee; '

‘g, .2.15 4-diagram on anenlarged scale, show-
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fead 8, ~This resistor 0 i3 in series with the xe=
sistors 1t and 12 which are.in parallel with eaeh

‘other and have one end of ezch grounded. “Re~

sistors 11 and 12:are.ganged to 2 -common control
8 as indicated by the dotfed line so that as.one
contactor 16 Is moved toward: ground the other
contactor 45" is' moved sway from ground.- The
movable contactor 15 on Tesistor {1 is conneried
by lead 1§ to the control grid AT of $ube 18 which
is' part of a ‘balanced phase inverter deflection
amplifier which is to be described below.

“The plate 1% of tube 18 is connected by lead 20
to one of the vertical deflection plates.21 :of the.
cathode-ray tube mentioned above and whieh-is
indicated at O iz Fig. 2. The load reszstor 'ﬂ}z
tube 18 is resistor 22,

The cathode of tube 18 is connected to the
cathode of tube 23 which is another tiibe of the
halanced defiection amplifier ‘mentiohed -ahove.
A resistor 24 connectes the cathodes of tubes 18
and 23 o ground. Resistor 25-and s variablere-
sistor 2§ are connected in series hetween g source
of positive pobential and ground. Liead 27-con-
_ nects g ‘point between resistors 25 and 26 to the
5 control grid 28 of tube 23 The plate load of this
tube. is registor 29, and the plate of this tube s
connected by lead 30 o the other vertical deflee-
tion plate 31 of the -cathode-Tay tuke 0. The
gcreen grids of tubes I8 and 23 are :conneécted
together by lead 32.  This lead .is commecied by

- resistor 33 to the source of positive potential, -and

ing swwe of the detaﬂs of Fig.il: s.nd adchtmn,;l .

: :elements,

“Fig. 3 is & disgram showing some of’ {he details )

) Uf a pairof defecting plates; and-
‘Pig.-4 showstheend of a ea,thode -ray tabe, and
suitabile gontrolsfoi” eperating the. devies,
'In the drgwings, Teference character 1'indicates
8- varidble ‘resistor that 15 in series ‘with a fixed
yesistor 2. "These resistors are fed from any cdi-
- wenient - source of positive  potential.  They "are
the load vesistors of ‘the thyratron 3 which- hasa
variable resistor 8 in its cathode. civenit. A switch
§ 4s- prav;ded Tor short-circuiting the resistor 4,
thus Bring the thyratron manuelly whenever de-
sired for & -purpoese tobe explained later. “The
‘grid 6 of the thyratron 3 in:coninected to ground.
The-cohdenser Tlogeéthier with variable tesistor |
and fized resistor 2. gives the desired time con-
stants Toi the sawtogth wave which is the eutput
of lead 8 ‘that is cunnected’ to 'ihe plate ef the
thyratron 3. Resistor9:in serieswith the varisile

resistor 4 {s ysed for setting or: fixingithe pﬁsntive‘-

voltage of the esthode of | 'thyratmn 3. -
Anosttenuating Tesister 10:is’ »prov&dedem.‘tm

@

5

40

-
&

50

B85

a capacitor 34 is connected betwéen this reszstor
2#3.and ground.

The . amplifier for the ‘horizontal deflection
plates of tube O is like the one just described,

“ecorresponding parts being designated by the same

reference characters with:primes.. However; the

-plate load resistors 24" and 31 :0f the two'vacuum

tubes {§" and 28" differ from resistors 22 and 249,
These load resistors 21" and 31" are high' resist-
ance coatings on the twe horizental deflection
plates of the cathode-ray tube O which will: be
described later.

Lead 35 from contactor 15 extends to the grxd
36 of tube 37. The plate of this tube is connected -
%0 a regulated power supply which may ke at
250 v. Lead 38 from.the contactor 15" :on ye-
sistor 12 extends to the grid .of tube 38. The
plate of this tube iz giso-connected to fthe regu-
lated power supply. The cathode of tube 87 is
connected to the cathode of tube 38 by lead .40
which is. grounded through resistor 4f. ~A-sliding
contact 42 on resistor 41 is connected by lead 43
to ‘the grid .of tube 44, The cathode .of fube 44

1s -conmected throligh resisber:45 to a source :of
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positive potential, and this cathode 13 slse
grounded through a variable resistor 46. The
Dplate load of the tube 44 is the field coii 48 of a
single-pole spring-biased relay, Contactor 49 is
spring biased so that as long as this eoil is not
energized the contactor 49 of this relay is caunsed
to contact with the contactor 58 to- focus the
heam of the cathode-ray tube Q, as explained
more fully below. When the coil 48 is energized

by current passing through tube 44 contactor 49.:

is caused to contact with the contactor 81, This
defocuses the beam of the tube Q. A. positive
voltage is applied to the lead 52 that is connected
to coll 48, Contactor 38 is connected to a sliding
contact 53 (Fig. 2) which slides on resistor §4,
and contactor §1 is connected to a sliding con-
tact B6 on resistor §8. The resistors §4 and 56
are connected in parallel. Resistor 51 is con-
nected between one end of the resistois 54, 56
and ground, and resistor 98, which is connected
to a source of regative potential, is connected he-
tween the cther ends of these resistors opposite
resistor 5. This source of negative potential is
connected through lead 59 and resisior 60 to the
cathode 61 of the cathode-ray tube O, A sliding
contactor §2 on resistor 58 is coupled by conden-
ser 62’ to the lead 58. This sliding contactor 82
is connected by lead 63 to the control grid 64 of
the cathode-ray tube O. The contactor 49 is
connected by lead 68 to the focussing anode b6
of this caihode-ray. tube,

" The purpose of contactor 49 and its attendant
circuits Is to provide the operstor with means for
de-focussing the beant in the tube G at some pre-
viously determined position of the spot on the
screen, this previously determined position being
controlled hoth by the variable resistor 45 (Fiz. 13
and the §liding contact 42.

The cathode-tay tube O is similar to Wen known
cathode-~ray tubes. Howsaver, the palr of deflec-
tion plates for producing horizontsal deflection of
the beam is differsnt from deflection plates pre-
viously used. The verbical deflection plates are
the same as those normally used in cathode-ray
tubes, Each of the horizontal deflection plates
T0 consists of a non-conducting base or plate, or
support 71 (Flg, 3), similar in shape to the pres-
ent horizontal defledtion plates.

High resistarice conducting material 2t and
31, such as aquadag, is applied to the inner sur-
face of each of these plates as shown by dotted
lines in Fig. 8. The resistance from the lower
edge to the upper edge of each conducting layer
may, for example, be approximately 30,000 okins
The cathode-ray tube O is assumed to be mounied
with s axis horizontal. - The upper eneds of these
high resistance materiais 21’ and 3!’ are in con-
tact with conductors 18 and T4, The lower edges
thereol are connected by conductor 73, By lead
18’ either through the base or through the glass
of the tube O positive potential is applied to con-
ductor 78, The outer ends of the conductors 12
and 12 are connected by leads either through the
base or through the glass of the tube O to plates
19" a=d 23'a (Fig. 1) so that the difference of po-
tential between the two plates 70 (Fig..3) is
greatest at the edges opposite the conductor 75.
The electrostatic field between the two plates.in-
ereases as the distance from the conductor 15 in-—
creases.

As the electrons of the cathode- -ray or beam
pass between the vertical deflecting plates 21, 3i
(Right hand portion of Fig. 2) described above,
the beam is deflected vertically by the sawtooth
voltage which is applied to these plates. - After

16

4

thizs vertical deflection, as these electrons pro-
ceed along the tube they pass between the hori-
zontal deflecting plates 10, BSince the fleld be-
tween these horizontal plates increases as the
distance from the conductor 75 at the lower edge
increases, due to the potential drop along the re-
sistors 21, 31" (Fig. 3) on these plates, the greater
the vertical deflection the greater will he the
horizontal deflection.

:The operation is as follows:

The switch § is closed, whereupon sawtooth
voltage is applied to resistors It and {2

The sawtooth signals are taken off by the slid-
ing contactors 15 and 15’ and are impressed si-
multaneously on the grids of tubez 3T and 39.
The output of these tubes is taken from the com-

. mon cathode load resistor 41 by adjustable con-
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tactor 42 and lead 83. This outpus is impressed
on the grid of vacuum tube 44 through lead 43.
Vacuum tube 44 iz adjusted by variable resistor
4B in its cathode circuit and has s positive poten-
tial applied through resistor 45 to its cathode so
that this cathode is sufiiclently positive to make
this tube normally non-conducting. When no
curreni fows through coil 48 the relay 484 (Figs
1 and 2) is spring-pressed into contact with the
contactor §0. 'This contactor 50 is connected to
the sliding contsctor 58 (Fig, 2) on resistor 54,
which is manually adjusted o the position at
which the spot on the ecafhede-ray tube O is
sharply focussed due to the fact thai the focus
electrode 66 is then connected by lead 6§ to con-
tactar 50, .

When the current through resistor 41, Fig, 1,
is sufficiently high to cause the pofential on the
grifd of tube 44 to start the plate current in this
fube, the plate current which varies in a sawtaoth
wave manner passes through the coil 48 and
When of sufficleny strength brings contactor 48
into contact with contactor BI, Figs, 1 and 2.
The sliding: contactor 8% 1s adjusted on resistor
56 so that it causes the beam on the cathode-tay
tube O to be considerably out of focus when the
contactor 49 is connected to it by contactor 5f,
so that instead of there being a sharp spot to
trace a pattern on the screen of tube O, there is
a large round spot which is not nearly as bright
as it would be if the beam were a'sharply focussed
image.

When a sawtooth voltage on lead § (Fig. 1) is
impressed in phase upon both balanced phase-
inverter deflection  amplifiers (8, 23 and 18,
23" as shown in Fig. 1, the trace of the beam
an the screen of tube o s parzbolic. If there
were no difference of poiential from one edge to
the other on the deflection plates, then the de-
flection due to sewtooth voltages would eause a
straight line fo abpear on the screen.. The axis
of the paraholic path traced on the sereen of
the cathode-ray tube O as well g5-the location of
this tracing can be controlled by the common
control 14 (shown by a dotted line in Fig, 1}.

The device may be placed in any suitable cab-
inet with-the face of the tube O visible through
an opening in the front panel thereof. Buttons
or knobs for operating the controls may also be
mounted on this panel. ]

In playing a game with this device the player
takes a position where -he can see the face of
the tube. O, Fig. 4. The end of the beam is at
the spot 7% so long as the switch 5 is open. The
object is to cause. the beam to be deflected in
such & manner that it will strike & selected one of
the objects 16 on the face of the tube and be-
come defocussed just &8 it reaches said obiect
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18, thus simulating destruction or explosion of

the object which may be represented as an air-

plane; for example. The paths 17 of the spot
depend upon the potentials-applied to the plates
21, 31, and 21', 31’ which the player can control
by adjusting the contactors I8 and 15" on re-
sistors Il and 12, Fig. 1.

Knobs or buttons 5a, 15a, 15a’, #le, 46a, 53a,
§6a and B2 are provided at any convenient place,
such as upon the froot of a cabinet 88 for the
device where the player ean reach them and
watch the face of the tube O (Fig. 4).  The kncb
Sa enahbles the player to close and open the swijch
'S (Fig. 1 at the leff) at will, When it is closed

a trace 11 appeats upon the face of tube Q. The .

knobs 156z and 154" operate. the sliding contacts
15 and {5 (shown in the upper left hand portion
of Fig. 1) which control the direction of the {race

i0

17 of the beam from the starting point 16 along .

the face of the tube Q. 'The controls 41 and 46
operate the sliding contacts 42 ahd 46a (bottom
left Fig. 1) to control the point at which the
eathode-ray beam that praduces-the traces 17
kecomes defocussed or “explodes.” -The controls
53n and 56a operate the sliding contacts 53 and
§5 (shown at the upper left hand portion of Fig.
2) which regulate the focussing and defocussing

of the cathode-ray beam, and control 62¢ con-

trols the contactor 62 which adjusts the nega-
tive potential that i applied to grid &4, thus con-
trolling the brillance of the frace.

The -object ‘of the game is for the player to
adjust the confrols within a specified predeter-
mined interval of time so that one of the. para-
polic traces TT of the beam. will start from the
gunner’s position 13 and hit a selected target or
airplane 16 and explode on the selected target.

What is claimed is: .

26
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ator, means to obtain impulses from said gener-
ator to control the beam of said cathode-ray tube,
a spring contactor operated by sald output voli-
age fo make and break coniact between said
generator and said contactor, and means to oper-
ate said contactor by the output of said generator.

3. In 'a device of the character described, &
sawtooth wave generator, a cathode-ray. tube,
means to vary the output voltage of said gener-
ator, means to obfain impulses from said gener-~

ator to control the beam of sald cathode-ray fube,

a spring confactor operated by said ouiput volt-
age to make and break contact between said gen-
erator ahd said contactor, and means to c¢ontrol
sald contactor by the output of said gemerator.

4 In a device of the character described, a

-cathode-ray tube having a beam intensity con-

trol and vertical and horizontal deflecting plates,
a Sawhooth wave generator comprising a vacuuim
tuke having a variable resistor in its cathode cir-

" euit, a switch -in parallel wlth said. resistor, &

vacuum tube having its confrol grid connected
to theé outpui of said sawlooth wave genmeralbor,
a relay operated by the ouiput of said vacuum .

“tube and adapted to connect a source of negative

potential to said beam intensity control electrode
of said cathode-ray fube.
5. 'The device of claim 4 in which at least one

. of said deflecting plates is coated with a high

30

resistance material,
6. The device of claim 4 in which one pair of
said deflection plates is coaied with high reslst-

. ance material and the plates of this pair are con-

1. In g device of the character described, an. -

electrical circuit comprising a eathode-ray tube,
adjustable means including -2 sawtoeth wave
voltage generator, a pair of adjustable resistors
. between the cutput of sald generator and ground
to cause the beam of said tube to sweep from =
fized point along different paths along the. face
of sald tube and meansg to cause said beam to
become defocussed st different positions of its
sweep by the output from seid voltage generator.
2. In & device of the character deseribed, a
sawtooth wave generator, a cathode-ray tube,
means to vary the output voltage of said perier~

50

- nected in-series.
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