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. 1 . 

~~This invention relates'to adevice with which‘a 
game‘ can be played. The-game‘is of such achar 
acter that ‘it requires care and skill in playing it ‘or 
‘operating the device with‘ which the game is 
played. Skill-can be-increased “with practice and 
the exercise of care contributes tosuccess. 

‘ In ==carrying out the invention a cathode-ray 
tube‘is used upon the face of ‘which the trace of 
the ray or electron beam can be seen. One or 
more targets, such as pictures of airplanes, ‘for 
example, are’iplaced upon the-face of the tube‘and 
controls are availableto‘the player so that whe can 
manipulate the trace or position of the beam 
which is automatically caused’to-move across the 
face *of‘thej tube. This movement of'the beam 
may be periodic and its repetition rate may ‘be 
varied‘. It's‘ path is "preferably‘icaused to‘dep‘art 
irom a straight line ‘so as to require an'increased 
amount of skill and care for‘ successiin playingthe 
game. - 

The "game can ‘be made more spectacular, and 
the interest therein ‘both from ‘the player’s ‘and 
the observer’s standpoint can ‘be'increased, by 
making ‘a visible explosion ‘of the rcathlo'dehray 
‘beam take place when the target “is hit.‘ 

The‘ invention maybe" understood ‘from the de 
scription in ‘connection with the accompanying 
drawings, in which: - ‘ ~ 1 

Fig. 1 is a diagram of electrical connections 
suitableforioperatingthe‘device; ‘ ‘ 

' Fig. 2/is-a'di'agram on anenlarged ‘scale, show 
ing some of the details bf‘FigJl ‘and additional 
elements; I ‘ ~ ' ’ ’ " ' " ‘ 

*Fig. 3 is a diagram showing "someof the details 
of a pairlof deflecting plates; and ‘ ' 

Fig. 4 shows thelendlofi a ‘cathode-ray tube, and 
suitable controlsvfor' operating thedevice. I ' 
In thedrawings, reference-character 1 indicates 

a‘ variable resistor‘thatis in series "with a‘?xed 
resistor ‘2. These resistors are fed from any ‘con 
venient source of positive potential. ‘They are 
the‘ load resistors of the thyratron '3 whiche‘has 'a 
variable resistor l its-cathode-circuit. A switch 
5 ‘is-‘provided for short-'circuitingthe resistor it, 
thus firing the Fthyratron“manually'whenever de-' 
sired ‘for ‘a purpose to?ce explained later. The 
grid 6 of the thyratron 3 in ‘connected to ground. 
The -condenser"l‘ together ‘with variable ‘resistor I 
and ?xed resistor l‘2 gives‘“ithe desired time \con 
stants Lfor the sawtooth ‘wave which is the output 
on lead '8 ‘that is connected toYtheiplate‘of the 
thyratron i3. Resistor =9 Yin series-with ithe‘variable 
resistor->4 *is used :for setting ior‘?xing'ithe positive 
voltageiof‘the cathode {of ‘thyratronb. I \ 1‘ 
.;..;A1n»attenuating resistor M ds‘iprovidediins-the 
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lead 8. This resistor I0 is in series with the re, 
sistors, II and I2 which are in parallel with each 
other and have one end of each grounded‘. ‘Re 
sistors I I and I2 are ganged to acommon control 
M .as ‘indicated by the dotted line so that vas one 
contactor "15 is moved toward ground the other 
contactor vI5’ is moved away from ground. ‘The 
movable contactor IS on resistor ‘I I is connected 
by lead It to the control grid ll of tube I 8 which 
is part ‘of a balanced phase inverter de?ection 
ampli?er which is to be described below. - : 
The plate ‘Id of tube 18 is connected by lead 20 

to one of the‘ vertical de?ection plates 2| .oi’vthe 
cathode-ray tube mentioned above and whichais 
indicated at O in Fig. 2. I The load ‘resistor "for 

tube 18 is resistor 22. ' The cathode of tube I8 is connected to ‘the 

cathode of tube 23 which is another tube of the 
balanced de?ection ampli?er mentioned ‘above. 
A resistor .24 connectes the cathodes .of tubes 2H! 
and 23 toground. Resistor 25 ‘and alvariableirer 
sistor 2.6 are connected in series between a source 
of positive potential and ground. Leadv 23 con 
nectsa point between resistors .25 and 2.6 to the 

‘a control grid "28 of tube 23. The plate load ofethis 
tube is resistor 29, and the plate of ‘this-tube is 
connected by lead 30 to the other‘vertical deflec 
tion plate 3| of ‘the cathode-ray tubeuOfTh-c 
screen grids of tubes I8 and 23 are connected 
‘together by lead .32. This lead is connected ‘by 
resistor 33 to'the source of positive potentialy-and 
a capacitor 34 is connected between this resistor 
‘33 and ground. ’ 
The ampli?er for ‘the horizontal de?ection 

plates of tube 0 is like the one just described, 
corresponding parts being designated by ‘the same 
reference characters with primes. However, v:the 
plate load resistors 2 I’ and 3 I’ of the twozvacuum 
tubes I9’ and 23' di?er from resistors ‘22 and 29. 
These load resistors 2|" and 3|" :are high'resist 
ance coatings on the two horizontal deflection 
plates of the cathode-‘ray tube 0 which will be 
described later. ' ' 

Lead 35 from contactor I5 extends to thegrid 
36 of tube 31. The plate of this tube is connected 
to a" regulated power supply which may be at 
250 v. Lead 38 fromthe contactor 115' 'on re 
sister 12‘ extends {to ‘the ‘grid of :tube {'39. The 
‘plate of this tube is also ‘connected to :the regu 
lated power supply. The cathode of tube .13] is 
connected to the cathode of tube 39 lbyLlead .40 
which is grounded through resistor 4 I. -A sliding 
contact 42 on‘resistor M is connected ‘by lead?“ 
to the .grid of tube 44. The cathode of .tube‘dd 
is connected through :resistor 45 to :a source Ioi 



positive potential, and this cathode is also 
grounded through a variable resistor 46. The 
plate load of the tube 44 is the ?eld coil 48 of a 
single-pole spring-biased relay. Contactor 49 is 
spring biased so that as long as this coil is not 
energized the contactor 49 of this relay is caused 
to contact with the contactor'50 to focus the 
beam of the cathode-ray tube 0, 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 5i. This 
defocuses the beam of the tube 0. A positive 
voltage is applied to the lead 52 that is connected 
to coil 48. 
contact 53 (Fig. 2) which slides on resistor 54, 
and contactor 5| is connected to a sliding con 
tact 55 on resistor 56. The resistors 54 and 56 
are connected in parallel. Resistor 51 is con 
nected between one end of the resistors 54, 56 
and ground, and resistor 58, which is connected 
to a source ofnegative potential, is connected be 
tween the other ends of these resistors opposite 
resistor 51. This source of negative potential is 
connected through lead 59 and resistor 60 to the 
cathode 6| of the cathode-ray tube 0. A sliding 
contactor B2 on resistor 53 is coupled by conden 
ser 62' to the lead 59. This sliding contactor (i2 
is connected by lead 63 to the control grid 04 of 
the cathode-ray tube 0. The contactor 49 is 
connected by lead 65 to the focussing anode 66 
of this cathode-ray tube. 
' The purpose of contactor 49 and its attendant 
circuits is to‘ provide the operator with means for 
de-focussing the beam in the tube 0 at some pre 
viously determined position of the spot on the 
screen, this previously determined position being 
controlled both by the variable resistor 45 (Fig. l) 
and the sliding contact 42. 
The cathode-ray tube 0 is similar to well known 

cathode-ray tubes. However, the pair of deflec~ 
tion plates for‘producing horizontal de?ection of 
the beam'is diiferent from de?ection plates pre 
viously used. The vertical de?ection plates are 
the same as those normally used in cathode-ray 
tubes. Each ofthe horizontal de?ection plates 
10 consists of a non-conducting base or plate, or 
support ll (Fig. 3), similar in shape to the pres 
ent horizontal deflection plates. 
High resistance conducting material 2|’ and 

3| ', such as aquadag, is applied to the inner sur 
face of each of these plates as shown by dotted 
lines in Fig. 3. The resistance from the lower 
edge to the upper edge of each conducting layer 
may, for example, be approximately 30,000 ohms. 
The cathode-ray tube 0 is assume-d to be mounted 
with its axis horizontal. The upper ends of these 
high resistance materials 2|’ and 3|’ are in con 
tact with conductors 13 and 14. The lower edges 
thereof are connected by conductor 75. By lead 
15'. either through the base or through the glass 
of the tube 0 positive potential is applied to con 
ductor 75. The outer ends of the conductors l3 
and 14 are connected by leads either through the 
base or through the glass of the tube 0 to plates 
l9’ and 23’a (Fig. 1) so that the difference of po 
tential between the two plates 10' (Fig.. 3) is 
greatest at the edges opposite the conductor 15. 
The electrostatic ?eld between the two plates in 
creases as the distance from the conductor 15 in 
creases. . - 

As the electrons of the cathode-ray or beam 
pass between the vertical de?ecting plates 2|, 3| 
(Right hand portion of Fig. 2) described above, 
the beam is de?ected vertically by the sawtooth 
voltage which is applied to these plates. After 
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Contactor 50 is connected to ‘a sliding ' 

15 

4 
this vertical de?ection, as these electrons pro 
ceed along the tube they pass between the hori 
zontal de?ecting plates 10. Since the ?eld be 
tween these horizontal plates increases as the 
distance from the conductor 15 at the lower edge 
increases, due to the potential drop along the re_ 
sistors 2|’, 3|’ (Fig. 3) on these plates, the greater 
the vertical de?ection the greater will be the 
horizontal de?ection. 
vjThe operation is as follows: 
The vswitch 5 is closed, whereupon sawtooth 

voltage is applied to resistors H and I2. 
'Thesawtooth signals are taken o? by the slid 

ing contactors l5 and I5’ and are impressed si 
multaneously on the grids of tubes 31 and 39. 
The output of these tubes is taken from the com 

, mon cathode load resistor 4| by adjustable con 
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tactor 42 and lead 43. This output is impressed 
on the grid of vacuum tube 44 through lead 43. 
Vacuum tube 44 is adjusted by variable resistorv 
46 in its cathode circuit and has a positive poten 
tial applied through resistor 45 to its cathode so 
that this cathode is suf?ciently positive to make 
this tube normally non-conducting. When no 
current flows through coil 48 the relay 49 (Figs 
1 and 2) is spring-pressed into .contact with the 
contact0r50. This contactor 50 is connected to 
the sliding contactor 53 (Fig. 2) on resistor 54, 
which is manually adjusted to the position at 
which the spot on the cathode-ray tube 0 is 
sharply focussed due to the fact that the focus 
electrode 66 is then connected by lead 65 to con~ 
tactor 50. 
When the current through resistor 4|, Fig. l, 

is suiiiciently high to cause the potential on the 
grid of tube 44 to start the plate current in this 
tube, the plate current which varies inasawtooth 
wave manner passes through the coil 48 and 
when of suf?cient strength. brings contactor 49 
into contact with contactor 5|, Figs. 1 and 2. 
The sliding contactor 55 is adjusted on resistor 
56 so that it causes the beam on the cathode-ray 
tube 0 to be considerably out of focus when the 
contactor 49 is connected to it by contactor 5|, 
so that instead of there being a sharp spot to 
trace a pattern on the screen of tube 0, there is 
alarge round spot which is not nearly as bright 
as it would be if the beam were asharply focussed 
image_ I‘ ~ : ._.,- ~ 

When a sawtooth voltage on lead 8 (Fig. 1) is 
impressed in phase upon both balanced phase 
inverter de?ection ampli?ers I8, 23 and I8’, 
23' as shown in Fig. 1, the trace of the beam 
on the screenof tube 0 ,is parabolic. If there 
were no difference of potential from one edge to 
the other on the de?ection plates, then the de 
?ection due to sawtooth voltages would cause a 
straightline to appear on the screen.- The axis 
of the parabolic path traced on the screen of 
the cathode-ray tube 0 as well as the location of 
this'tracing can be controlled by the. common 
control l4 (shown by a dotted line in Fig. 1). _ 
The device may be placed in any suitable cab 

inet with theface of the tube 0 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 gamewith'this device the player 
takes a position where'he can see the face of 
the tube 0, Fig. 4. The end of the beam is at 
the spot 15 so long‘ as the switch 5 is open. The 
object is to cause, the beam to be de?ected in 
such a manner that it will strike a selected one of 
the objects 16 on the face of the tube and be 
come defocussed just as it reaches said object 
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16, thus simulating destruction or explosion of 
the object which may be represented as an air 
plane, for example. The paths 11 of the spot 
depend upon the potentials applied to the plates 
2|, 3|, and 2|’, 3!’ which the player can control 
by adjusting the contactors I 5 and 15' on re 
sistors II and I2, Fig. 1. , 
Knobs or buttons 5a, I5a, l5a', Illa, 46a, 53a, 

55a and 62a. are provided at any convenient place, 
such as upon the front of a cabinet 80 for the 
device where the player’ can reach them and 
watch the face of the tube 0 (Fig. 4). The knob 
5a enables the player to close and open the switch 
5 (Fig. 1 at the left) at will. When it is closed 
a trace 11 appears upon the face of tube 0. The 
knobs I511 and l5a’ operate the sliding‘ contacts 
l5 and I5’ (shown in the upper left hand portion 
of Fig. 1) which control the direction of the trace 
‘ll of the beam from the starting point 15 along 
the face of the tube 0. The controls 4 la and 46a 
operate the sliding contacts 42 and 46a (bottom 
left Fig. 1) to control the point at which the 
cathode-ray beam that produces the traces 11 
becomes defocussed or “explodes.” The controls 
53a and 55a operate the sliding contacts 53 and 
55 (shown at the upper left hand portion of Fig. 
2) which regulate the focussing and defocussing 
of the cathode-ray beam, and control 62a con 
trols the contactor 62 which adjusts the nega 
tive potential that is applied to grid 64', thus con 
trolling the brilliance of the trace. 
The ‘object of the game is for the player to 

adjust the control-s within a speci?ed predeter 
mined interval of time so that one of the para 
bolic traces ‘ll of the beam will start from the 
gunner’s position 15 and hit a selected target or 
airplane ‘I6 and explode on the selected target. 
What is claimed is: 
1. In a device of the character described, an 

electrical circuit comprising a. cathode-ray tube, 
adjustable means including a sawtooth wave 
voltage generator, a pair of adjustable resistors 
between the output of said generator and ground 
to cause the beam of said tube to sweep from 'a 
?xed point along different paths along the face 
of said tube and means to cause said beam to 
become defocussed at different positions of its 
sweep by the output from said voltage generator. 

2. In a device of the character described, a 
sawtooth wave generator, a cathode-ray tube, 
means to vary the output voltage of said gener 
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6 
ator, means to obtain impulses from said gener 
ator to control the beam of said cathode-ray tube, 
a spring contactor operated by said output volt 
age to make and break contact 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, a. 
sawtooth wave generator, a cathode-ray tube, 
means to vary the output voltage of said gener 
ator, means to obtain impulses from said gener 
ator to control the beam of said cathode-ray tube, 
a spring contactor operated by said output volt 
age to make and break contact between said gen 
erator and said contactor, and means to control 
said contactor by the output of said genera-tor. 

4. In a device of the character described, a 
cathode-ray tube having a beam intensity con 
trol and vertical and horizontal de?ecting plates, 
a sawtooth wave generator comprising a vacuum 
tube having a variable resistor in its cathode cir 
cuit, a switch in parallel with said resistor, a 
vacuum tube having its control grid connected 
to the output of said sawtooth wave generator, 
a, relay operated by the output of said vacuum 
tube and adapted to connect a source of negative 
potential to said beam intensity control electrode 
of said cathode-ray tube. 

5. The device of claim 4 in which at least one 
of said de?ecting plates is coated with a high 
resistance material. > 

6. The device of claim 4 in which one pair of 
said de?ection plates is coated with high resist 
ance material and the plates of this pair are con 
nected. in series. 

THOMAS T. GOLDSMITH, JR. 
ESTLE RAY MANN. 
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