Handy Cricket Tonka Toy

T onkatoys were built to last despite the abusive use from children. The red

dumpster | had when | was a kid was dropped, kicked, and bounced without
showing much evidence of destructive play. The metal bodies and rubber
tires where used to give the toys some realism, especialy the construction
trucks and associated equipment. Tonka toys today are not made from metal
parts or have rubber tires but are becoming “smart” via electronics and
microcontroller technology. One toy that | think is pretty “cool” isthe
Talking Tonka Dump Truck. Thistoy speaks several phrases depending on
the position of its" arm or if the truck is being pushed. The concept of the
Handy Cricket Tonka Toy isto wire the small embedded controller to the
dumpster and signal the electronics to allow the device to speak several
phrases. Figure 4-1 shows the concept block diagram.
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Figure 4-1. A Handy Cricket controlled Talking Tonka Dump Truck Concept Block
Diagram

The technique used in interfacing the Handy Cricket is non invasive
whereby, alligator test |eads (clips) make the electrical connections to the
Taking Tonka Dump Truck from the transistor relay driver circuit. This
electrical interfacing technique was used in the Sun Up Alarm clock project
of the previous chapter and rapidly allows the developer to quickly test the
overall product concept easily. Once the product’s electrical control
interface works properly with the aligator test leads (clips), a permanent
solution via soldered wires can be used.



The Accidental Buzzer

While constructing the Handy Cricket Tonka Toy, an unusual discovery was
made regarding the motor port output signals. The physical link to
controlling the Talking Toy Dumpster and the Handy Cricket is through the
transistor relay driver circuit. Once the circuit was built and connected to
Motor A port output, a simple Cricket logo program was written. After
downloading the program to the Handy Cricket and executing it with a
simple “Micro switch”, a steady frequency based sound was heard from the
relay’s chattering contacts. The audible tone is produced from the relay cail
switching states (on, off) created by Motor A port output. The sound
originating from the switching relay coil is equivaent to asmall warning
buzzer in an automobile or doorbell.

| was quite surprised by this rapid switching because wasn't detected by the
Sun Up Alarm clock discussed in the previous chapter. Then “Eureka’
moment struck me, the Handy Cricket’s motor port signals are “pulse width
modulated!” | then proceeded to connect my oscilloscope to Motor A port
output to verify this assumption. Well folks, a pulse width modul ated
(PWM) signal was present modulating at a steady frequency of 100Hz.
Figure 4-2 shows a photo of the 100Hz signal originating from the Handy
Cricket. The reason for this PWM signal isto drive small electrical loads
efficiently by reducing the amount of current being sourced from the
batteries as well as minimize the power dissipation (heat) element from the
embedded controller. Therefore, battery longevity is established viathe
PWM switching technique. Figure 4-3 shows the schematic circuit diagram
of the accidental buzzer device. The BOM isfor building the Accidental
Buzzer is shown below.

Accidental Buzzer BOM

(1) 2N2222 NPN Transistor

(1) 120W, ¥a watt resistor

(1) IN914 Genera Purpose Silicon Diode
(1) 9V eectromechanical relay, SPDT
(1) Handy Cricket starter kit

(1) Micro switch

solderless breadboard

DC power supply or 9V Battery
Pre-cut jJumper wires

Digital Multimeter (DMM)
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Figure 4-3. The Accidental Buzzer Schematic Circuit Diagram

The software used to activate the buzzer is shown in Listing 1.

to start

loop [ifelse switcha
[a, on]

[a, 0ff]]

end

Listing 1. The Cricket Logo “Accidental Buzzer” software

The Accidental Buzzer circuit can be built using a solderless breadboard or
an Experimental board. After the circuit is built and connected to the Handy
Cricket’s Motor port A, the Cricket Logo software shown in Listing 1 can be
embedded within the controller. Attach an oscilloscope to Motor port A as
shown in Figure 4-3 to see the square wave signal. To run the Accidenta
Buzzer software press/rel ease the momentary switch and notice the square
wave signal on the oscilloscope' s screen.



Figure 4-4. The Author’s “sguare wave” measurement setup

The square wave signal captured by the author is shown in Figure 4-5. The
continuous switching on & off of the transistor is audibly detected by the 9V
relay’s electrical contacts. To eliminate this buzzing sound, place a small

electrolytic capacitor across the Motor port A’s pins. Figure 4-6 shows the
modified circuit.

Figure 4-5. A 100Hz square wave produced by Motor port A



Figure 4-6. Elimination of buzzer sound by adding a 22uF Electrolytic Capacitor to
Motor port A

Upon switching the port A on, the capacitor will smooth out the switching
peaks of the square wave signal thereby, providing a constant dc voltage to
the base of the transistor. Run the embedded Cricket Logo program and
press/release the micro switch. The relay coil will be energized with this
constant dc voltage allowing the contacts of the electromechanical load to
latch “on” until the input control signal is removed. This steady switching
event isimportant for the application of controlling the Talking Tonka
Dump Truck’s mouth actuator and voice circuits.

Tech Tip:

The transistor relay driver isapractical circuit for controlling high current
loads for example motors and small incandescent lamps with a small amount
of input control current.



