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ELECTRONIC TOY SOLDIER APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to an electronic toy Soldier. 
More particularly, it relates to an interactive electronic toy 
Soldier which can give varied responses to Selected Stimuli. 

Statement of the Prior Art 
Prior art interactive toys generally fall into two large 

categories. The first is the Video game, where “virtual' 
characters or icons are manipulated in response to changing 
Scenarios presented on a computer monitor or television 
Screen. The Second category is dolls and other figurines 
which may have various means for generating a response. 
For instance, a baby doll which giggles when its mid-Section 
is depressed. 

Toy Soldiers have been used by children for many years 
but only relatively recently have the toy Soldiers incorpo 
rated any type of electronic circuitry. This circuitry may 
include Some type of Speech generating circuitry but typi 
cally only generates a single Sound or Sounds. The Sound 
may be intermittent or generated in response to a push 
button. 

SUMMARY OF THE INVENTION 

The present invention contemplates an interactive toy 
Soldier apparatus. The toy Soldier apparatus includes a toy 
Soldier replica which may Support different Simulated fire 
arms in a recreational tactical combat Situation. The replica 
has an electronic circuit contained therein, the electronic 
circuit including a speaker driver for driving a speaker 
which is contained within the replica. Connected to the 
electronic circuit is an optical Sensor, which is preferably 
connected and aligned within the eye Socket of the replica, 
and is disguised to appear as one of the replica's eyes. A 
Switch on the replica's body is operably connected to the 
electronic circuit to allow the user to Selectively choose 
between Several operating modes for the apparatus. The 
different operating modes may be chosen So that the Sound 
emanating from the replica's body correspond to the real 
Sounds which emanate from the weapon. Once the operating 
mode is chosen, the optical Sensor may cause activation of 
the Speaker driver to Simulate the Sound of a weapon firing 
in response to movement in the “field of view” of the toy 
Soldier replica. 

Accordingly, it is a principal object of the invention to 
provide a new and improved toy Soldier apparatus. 

Accordingly, it is an object of the invention to provide an 
improved toy Soldier apparatus which can simulate the 
Sound of Several weapons. 

It is another object of the invention to provide an 
improved toy Soldier apparatus having an optical Sensor 
circuit which can sense movement in the field of view of the 
toy Soldier replica. 

It is another object of the invention to provide an 
improved toy Soldier apparatus having programmable elec 
tronic circuitry responsive to Signals from the optical Sensor 
circuit contained therein. 

It is another object of the invention to provide an 
improved toy Soldier apparatus where all of the electronic 
circuits and power Supply are contained within the body of 
the doll. 

Finally, it is a general object of the invention to provide 
improved elements and arrangements thereof in an apparatus 
for the purposes described which is robust, reliable, and 
fully effective in accomplishing its intended purposes of 
Simulating tactical combat Situations. 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
These and other objects of the present invention will 

become readily apparent upon further review of the follow 
ing Specification and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various other objects, features, and attendant advantages 
of the present invention will become more fully appreciated 
as the same becomes better understood when considered in 
conjunction with the accompanying drawings, in which like 
reference characters designate the same or similar parts 
throughout the Several views, and wherein: 

FIG. 1 shows a partially broken away perspective view of 
the toy Soldier apparatus of the present invention. 
FIG.2 shows a functional block diagram of the electronic 

circuit contained within the toy Soldier apparatus. 
FIG. 3 shows a detailed circuit diagram of the electronic 

circuit contained within the toy Soldier apparatus. 
FIG. 4 shows a portion of a flowchart detailing the 

operation of the electronic circuit contained within the toy 
Soldier apparatus. 

FIG. 5. shows another portion of a flowchart detailing the 
operation of the electronic circuit contained within the toy 
Soldier apparatus. 

FIG. 6 shows an exploded perspective view of the housing 
of the toy Soldier apparatus. 

FIG. 7 shows partially broken away perspective views of 
the toy Soldier housing with various weapon configurations. 

FIG. 8 shows a truth table detailing the logic states of the 
electronic circuit shown in FIGS. 2 and 3. 

DETAILED DESCRIPTION 

Referring now to FIGS. 1-7, the toy soldier apparatus of 
the present invention, generally indicated by the numeral 10, 
is shown. The apparatuS 10 has three basic components, the 
replica of a toy Soldier or housing 12, the electronic circuitry 
14 including the power Supply 14, and the weapon 16. 
The replica 12 is made of plastic or other suitable material 

and should be large enough so that the torso 18 is sufficiently 
large to contain a Suitable power Supply 20, the power 
Supply 20 preferably being a pair of AAA cells. 
Alternatively, a rechargeable power Supply may be used. 
The torso 18 is hollow and has separable halfportions 22, 24 
which include mating prongS 26 and corresponding recep 
tacles 28 to facilitate alignment of the two halves 22, 24. 
Contained within and secured to the rear 24 half portion of 
the torso 18 is a housing 30 for the electronic circuitry 14. 
Speaker 32, Switch 34, and photocell 36 are operatively 
connected to the circuitry 14 as will be explained in more 
detail later. An optical System includes a cylindrical con 
nector 40 containing a fiber optic 42 which is attached to the 
photocell 36 for focusing ambient light onto the photocell 
36. The distal end 44 of the fiber optic 42 is shaped to look 
like an eye So it can be inserted into eye Socket 46 of the 
head 48 of the replica 12. Alternatively, an aperture centrally 
located in a simulated eye (not shown) may be shaped like 
an iris of an eye for an even more realistic look. The distal 
end 44 is shaped to focus the light received from an area 
reasonably similar to a realistic field of View. Optics, not 
shown, may be used to accomplish this, alternatively, the 
distal end 44 is optically shaped to gather light in accordance 
with a field of view pattern. A battery receptacle 50 is 
secured to the rear half 24 of the torso 18 by a pair of screws 
52, 54, the receptacle 50 including spring loaded battery 
contacts 56 as is well known in the art. An access door 60 
is hingedly connected to the rear half 24 of the torso 18 to 
allow for easy replacement of the batteries 20. 
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The weapon 16 is aligned with the field of view of the 
optical System as described above So that when an object 
disrupts or comes within the filed of view, the circuit 14 will 
be activated. 

Indentations 62, 64 are formed in the torso 18 to create a 
Socket 65 when the torso halves 22, 24 are assembled. The 
socket 65 is sized to frictionally engage a ball joint 66 
connected to one end of the arms 68. The legs 70 are 
connected using a similar arrangement, and may include a 
hinged foot portion 72. A male bayonet type connector 74 
extends from the top portion of the torso 18 and lockingly 
engages with an appropriately sized female receptacle 76 in 
the head 48. 

Referring now to FIGS. 2 and 3, the electronic circuit 14 
has five major components. A microprocessor chip 80, 
photocell 36 and associated processing circuitry 82, Switch 
32, and speaker driver 84. Power for the microprocessor 80 
is supplied by power cell 20 to the Vcc pin, and may be 
about 3 Volts. Two inputs are Supplied to the microprocessor 
80, the output from the photocell 36 and associated circuitry 
or light sensor circuit 82, and the impulse from the Switch 32 
which is generated by a user depressing the Switch. The 
microprocessor 80 outputs a signal to drive the Speaker in 
accordance with the operational mode Selected by the user. 
The photocell may be a CdS photo cell which is connected 
to a node N1. Also connected to node N1 is resistor R1, 
which may be 100 k ohms, the other end of R1 being 
connected to ground. A 10 uf capacitor C1 is connected to 
node N1, the other terminal of the capacitor C1 connected to 
an RC circuit, C2, R2, which momentarily forward biases 
transistor T2 thereby sending a signal to microprocessor 80. 
Of course, R2 and C2 are chosen in accordance with the time 
desired to forward bias the transistor T2. R2 may be 100 k 
ohms, with C2 set at 0.01 uf Normally off transistor T2 has 
its output connected to pin TG1. Switch 32 is connected 
between pin TG0 and ground. The output of microprocessor 
80 is connected to a transistor driving circuit containing 10 
ohm resistor R4 and 0.1 uf capacitor C3, the transistor T1 
Serving to amplify the audio Signal generated by the micro 
processor 80. The speaker 32 is connected to transistor T1 to 
output the audio Sound generated by the microprocessor 80. 

The operation of the circuit 14 is detailed in the flowcharts 
and truth table shown in FIGS. 4, 5, and 8. The circuit 14 is 
initially off, conserving battery power. If Switch 32 has been 
depressed once and the light Sensor circuit 82 has been 
activated, then a flag is set and the appropriate Sound effects 
are generated as is indicated in blocks 102-116. The steps 
indicated in blocks 110-116 are repeated so long as the light 
Sensor circuit 82 indicates movement which interrupts or 
changes the light sensed by the photocell 36. If the Switch 32 
has been depressed once and the light Sensor circuit 82 has 
not been activated for a predetermined amount of time, a 
time out condition occurs and the program loops back to 
decision block 102, after checking to see if the Switch 32 has 
been depressed a Second time as Seen in block 120. 
Otherwise, the off counter is incremented as Seen in block 
121 and the circuit 14 remains active, awaiting a signal from 
the light Sensor circuit. If the Switch has been depressed a 
Second time and the light Sensor circuit 82 has been 
activated, then a flag is set and the appropriate Sound effects 
are generated as is indicated in blockS 120-136. Again, the 
steps indicated in blocks 120-136 are repeated so long as the 
light Sensor circuit 82 indicates movement which interrupts 
or changes the light sensed by the photocell 36. If desired a 
light Source Such as a flashlight (not shown) may be may be 
positioned to illuminate photocell 36, to provide a more 
dramatic Voltage shift for photocell 36 and to ensure trig 
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4 
gering of the light Sensor circuit 82 in the event that an object 
comes between photocell 36 and the light source. Such an 
arrangement may also be used for testing purposes. It should 
be noted that a motion Sensor or noise Sensor may also be 
used to sense movement in the field of view of the replica 12. 
If the Switch 32 has been depressed twice and the light 
Sensor circuit 82 has not been activated for a predetermined 
amount of time, a time out condition occurs and the program 
loops back to decision block 102 after checking to see if the 
Switch 32 has been depressed a third time as seen in block 
139. Otherwise, the off counter is incremented as seen in 
block 140 and the circuit 14 remains active, awaiting a 
signal from the light sensor circuit 82. If the Switch 32 has 
been depressed a third time, and the light Sensor circuit 82 
has been activated, then a flag is Set and the appropriate 
Sound effects are generated as is indicated in blockS 
144-152. If the Switch is depressed a fourth time, the circuit 
14 is turned off as indicated in blocks 154, 156, and 100. If 
the Switch 32 has been depressed three times and the light 
Sensor circuit 82 has not been activated for a predetermined 
amount of time, a time out condition occurs and the program 
loops back to decision block 102 after checking to see if the 
Switch 32 has been depressed a fourth time as seen in block 
139. Otherwise, the off counter is incremented as seen in 
block 160 and the circuit 14 remains active, awaiting a 
Signal from the light Sensor circuit 82. 
The operation of the circuit 14 is summarized in the truth 

table. With the power on, and no signal sent from the light 
Sensor circuit 82, no Sound is generated by the Speech chip 
80, which is the nominal standby state. With the power on 
and the Switch 32 (TG1) depressed once, the circuit 14 is in 
the "Semi' mode corresponding to the doll 12 firing a 
miniature semi-automatic 16. If the light sensor circuit 82 
outputs a signal (TG2 on), then the speech chip 80 outputs 
one of three single shot Sounds, each in a different key, with 
a ricochet Sound after the third shot. This produces a 
non-repetitive pattern that closely emulates actual firing 
sounds. With the Switch 32 pressed a second time, the circuit 
14 is in the auto mode, and the circuit outputs the Single shot 
Sound 10, 5, and 3 times in a Staccato fashion to emulate a 
machine gun. Finally, if the circuit 14 is in the launcher 
mode corresponding to the Switch 32 being depressed a third 
time, the single shot sound is played around 30% slower to 
emulate a launcher and the impact of the launcher. It should 
be noted that the operation of the light sensor circuit 82 may 
be facilitated by providing a light Source (not shown) to 
shine directly on the photocell 36. The circuit 82 may then 
be activated when the beam from the light source is broken 
or otherwise interrupted. 
From the foregoing description, one skilled in the art can 

easily ascertain the essential characteristics of this invention 
and, without departing from the Spirit and Scope thereof, can 
make various changes and modifications of the invention to 
adapt it to various usages and conditions. 

It is to be understood that the present invention is not 
limited to the Sole embodiment described above, but encom 
passes any and all embodiments within the Scope of the 
following claims: 
What is claimed is: 
1. A toy Soldier apparatus comprising: 
a replica of a Soldier having a hollow torSo portion and 

Supporting any Selected one of a plurality of types of 
Simulated weapons, 

electronic circuitry Substantially contained within Said 
torSo portion; 

Sensing means connected to Said electronic circuitry and 
contained within Said replica for Sensing a change in 
ambient light Surrounding Said replica; 
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audio means connected to Said electronic circuitry for 
outputting an audible Signal corresponding to the 
Selected one of Said plurality of types of Simulated 
Weapons, 

wherein Said electronic circuitry includes a single 
activation/mode Selection Switch, Said Switch con 
nected to a time out circuit for interrupting power to 
Said electronic circuitry after a predetermined time. 

2. The apparatus of claim 1 wherein Said electronic 
circuitry includes Switching means allowing a user to Select 
the audible Signal output by Said audio means. 

3. The apparatus of claim 1 wherein Said Sensing means 
is an optical System having a field of View that is aligned 
with a line of fire of the simulated weapon. 

4. The apparatus of claim 1 wherein Said audible Signal for 
a first of Said types of Simulated weapons is a simulated 
Single gunshot Sound. 

5. The apparatus of claim 4 wherein said audible signal for 
a third of Said types of Simulated weapons is a simulated 
rocket launch and blast Sound, Said Simulated rocket launch 
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and blast Sound created by extending the duration of the 
audible Signal representing the Single gunshot Sound. 

6. The apparatus of claim 1 wherein Said audible Signal for 
a Second of Said types of Simulated weapons is a a simulated 
Volley of gunshot Sounds. 

7. The apparatus of claim 1 wherein Said replica has a 
head portion containing a pair of eyes and a fiber optic 
element extending to at least one of Said eyes, Said fiber optic 
element Serving to focus the ambient light from the area 
Surrounding Said replica onto a light Sensing element. 

8. The apparatus of claim 1 wherein Said audible Signal is 
transduced from a Single electrical signal which may be 
contained within memory means contained within Said elec 
tronic circuitry, Said Single electrical signal capable of 
manipulation by Said electronic circuitry to produce the 
audible Signal corresponding to the Selected one of Said 
plurality of types of Simulated weapons. 


