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Figures, Schematics, and lllustrations
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Figure 7- CD gripper arm and tower



Figure 8-Finished inside



Design Summary

The title of Jukebox Hero is self describing, but this is no ordinary jukebox. This jukebox
has the option of operating as a normal, select-individual-songs style jukebox or by an
automatic setting based on environmental input. The jukebox uses temperature, light, and
sound sensors (figure 2) to detect the environmental "mood." The mood is an array of three
setting descriptions such as hot or cold, loud or quiet, and light or dark. This allows for 8
unigue moods, each of which has a predetermined CD and track number associated with it to
provided the perfect song for each situation. The mode selection button in figure 2 is an
interrupt to select the mode desired by the user, auto or manual. Manual operation works by
the user interfacing with the keypad and the LCD (figure 2). The LCD prompts the user to select
a CD using the keypad. Then the LCD asks for a track number. If the user inputs an invalid entry
it will prompt the question again. After successful selection of the CD and track, the LCD will
inform the user that the CD is being loaded, and then it will play the selected song. A
potentiometer (figure 2) is used to control the output volume of the speakers.

Referring to figure 7, the arm is lifted by a unipolar stepper motor to 18 different preset
locations for each of the CD's location in the CD tower. The requirement for 18 positions arises
from the need to place the CD's back in the tower at a higher position than they were received
at, due to the CD's drooping while being carried. A limit switch stops the arm's motion
downward at the home position. The arm is also rotated by an H-bridged DC geared motor
which allows the arm to travel through two positions, one two engage the CD tower for CD pick
up and delivery, and another for traveling up and down along the tower. The CD tower also has
an H-bridged DC geared motor with timing and physical stops to control the gate at two
positions, open and closed (holds the CD's in their slots). The CD player has been modified to
interface with the LCD/Keypad PIC to play, stop, and eject the CD. All of the moving parts have
been timed in the program of the tower/gate PIC to interact with each other in sync.

Up in the "attic" (figure 4) the circuit boards for the sensors and the sound amplification
are presented. The lid on the Jukebox is removable so these components can be viewed and
calibrated. All of the sensory circuits have LED's that indicate the values of the environments
temperature, noise volume, and brightness so that, if desired, the operate would be aware of
what mood the Jukebox senses. The sound amplification runs to speakers which rest on top of
the Jukebox maximum exposure and adjustability



Design Details

The automatic setting is activated by a pound command from the keypad which allows
communication between the master PIC and the automatic sensors. The sensor readings are
compiled by combining A/D converted values from each of the sensors. For the light reading, a
PIC converts the voltages from three photo resistors to either a high (light) or low (dark) rating.
The sound rating is derived from a microphone that is amplified through two op-amps that
force the signal above the op-amp’s gain-bandwidth. This results in high output in quiet
environments. When sound waves are felt by the microphone, the negative oscillations are felt
by the op-amps which then plunge below there maxed output. From the amps, the signal is
polarized by an ansel operation in a PIC. The polarized signal can be seen by an LED that will
flicker when one speaks or whistles in front of the microphone. A separate PIC averages the
polarized outputs for two seconds before outputting the high (noisy) or low (quiet) signal based
on the calculated duty cycle. The heat sensor uses five RTD’s in series and an op-amp to amplify
the RTD’s change in resistance based on temperature. A PIC then converts the signal to a DC
voltage via an ansel command. It uses this digital reading to calculate its output of high (hot) or
low (cold). All three of the final signals are placed on a single “main sensor” PIC that uses serial
communication to alert the main circuit of the environmental conditions.

Normal operation would continue from this point. In conventional use, users first
entered a CD selection. This was limited to 9 different CD’s. The user could not proceed without
a selection, and would be reminded politely of this fact. After CD selection, a track number was
needed. Between switching from the CD selection to track selection a small subroutine was run
in order to find the maximum track for the given CD. This variable restricted entry of non-
existent track numbers by comparing the selected track number to the input variable and
determining if the selection was feasible. Once the track and CD were selected, or in the
automatic modes preselected, a serial connection was made with the arm microcontroller. The
CD variable was converted to units that allowed the motion of the stepper motor. Coordination
of ejecting the CD, replacing it, retrieving a new CD, and homing were all handled by the arm
microcontroller. With the process complete and CD loaded into the player, the arm
microcontroller alerted the main microcontroller that movement had ceased and music
operations could begin.

At this point the main microcontroller would manipulate the CD player features in order
to select and play the desired track. After a momentary pause, the user could select a new CD
and track, or conversely, activate the automatic sensing mode to have song chosen for them.
Displayed on the larger LCD would be the album name and track number of the current CD.
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