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ABSTRACT

THERE ARE MANY WAYS TO TRANSMIT AUDIO AVAILABLE IN THE MARKET AT THIS TIME, YET NONE ARE ABLE TO DO ALL
OF THE FOLLOWING: TRANSMIT FOR A VERY LONG DISTANCE, PROVIDE AMPLE PRIVACY, DELIVER HIGH QUALITY, AND
BE INEXPENSIVE TO USE. THERE MIGHT NOW. BE A SOLUTION...LASERS ARE A WONDERFUL WAY TO TRANSMIT AUDIO AT
RAPID SPEEDS TO LONG DISTANCES AND SHORT WITH PRIVACY ALLOCATED TO AND KEPT IN MIND, ALL WHILE BEING
COST EFFECTIVE. TO DISCOVER MORE ABOUT THE TECHNOLOGY | DECIDED TO USE THE SCIENTIFIC METHOD TO
EXPLORE THE POSSIBILITIES AND THE QUESTION: IS A CHEAP HOMEMADE LASER EFFECTIVE AT TRANSMITTING AUDIO FOR
LONG DISTANCES? | HYPOTHESIZED THAT INDEED THE LASER WOULD BE ABLE TO TRANSMIT AUDIO FOR A DISTANCE OF
OVER 125 METERS OR MORE WITHOUT SIGNIFICANT OR NONE AT ALL LOSS OF QUALITY. TO TEST HOW FAR THE LASER
WOULD ACTUALLY TRANSMIT THE AUDIO, FIRST | ACTUALLY BUILT THE TRANSMITTING AND RECEIVING END, THEN |
STARTED TRANSMITTING AUDIO AT PRESET INTERVALS OF DISTANCE AND CHECKED OFF IF THE AUDIO WAS RECEIVED OR
NOT IN A DATA CHART. THE RESULTS WERE QUITE A SURPRISE, AS NOT ONLY WAS THE LOW POWER EVERYDAY LASER
POINTER ABLE TO TRANSMIT AUDIO FOR 125 METERS, IT TRANSMITTED FOR UP TO 130 METERS. THIS WAS POSSIBLE
BECAUSE THE LASER BEAM DID NOT LOSE FOCUS TILL THAT DISTANCE. THE POSSIBILITIES FOR THIS PROJECT ARE ENDLESS,
FROM BEING MODULAR AND BEING ABLE TO TRANSMIT IN HUGE STADIUMS TO DATA TRANSFER, THE FUTURE IS LIMITLESS.






PROCEDURE

HALF OF THIS PROJECT IS BASED ON A STUDENT MADE DEVICE CALLED THE AUDIO OUTPUT TRANSFORMER THAT | WILL BE BUILDING, WHICH WILL THEN BE TESTED. TO START OUT, ALL THE WIRES AND
COMPONENTS MUST BE PREPPED FOR CONNECTION TO THE OTHER CONNECTIONS AND COMPONENTS FOR THIS DEVICE. YOU MUST CUT OFF ONE OF THE MALE ENDS OF THE WIRE AND STRIP THE
3.5MM HOSA MONO AUDIO CABLE GENTLY USING THE “12 AWG SOLID" HOLE WITH THE WIRE STRIPPER, | WILL BE CAREFUL AND WEAR GLOVES FOR THIS. REPEAT THIS PROCESS TWO TIMES AS
THIS WILL BE THE BASIS OF YOUR AUDIO INPUT, AND AUDIO OUTPUT. ANOTHER STEP FOR PREPARING THE COMPONENTS FOR CONNECTION REQUIRES INSERTING 3 AA BATTERIES INTO THE BATTERY
HOLDER, MAKING SURE TO LEAVE THE SLIP INTO THE “OFF" POSITION. THE COMPONENTS ARE ALL SET AND READY ONCE THE TWO PREPARATORY STEPS ARE TAKEN, AND | AM READY FOR
ASSEMBLY. TO GET STARTED, | WILL FIRST CONNECT THE LASER TO THE BATTERY PACK, PROVIDING POWER TO THE LASER, THE BASIS OF THE PROJECT. TO ACCOMPLISH THIS, | WILL CONNECT AN
ALLIGATOR CLIP WIRE TO THE SPRING INSIDE THE LASER (POSITIVE) AND ANOTHER ALLIGATOR CLIP WIRE TO THE CASING OF THE LASER, TO GROUND THE CONNECTION. NEXT, | WILL TAKE THE WIRE
CONNECTED TO THE SPRING AND ATTACH THAT TO THE RED WIRE WHICH REPRESENTS THE POWER OF THE AUDIO OUTPUT TRANSFORMER. FURTHERMORE, | WILL TAKE THE WHITE WIRE ON THE AUDIO
OUTPUT TRANSFORMER ALSO A POWER ATTACHMENT, AND ATTACH IT TO THE BLACK (NEGATIVE) LEAD ON THE BATTERY PACK. MOVING ON, | WILL CONNECT THE ALLIGATOR CLIP PREVIOUSLY
CONNECTED TO THE GROUNDING ON THE LASER AND ATTACH IT TO THE RED WIRE ON THE BATTERY PACK, WHICH REPRESENTS POSITIVE, WHICH COMPLETES THE CIRCUIT BETWEEN THE LASER AND
THE BATTERY PACK, THOUGH IT IS IMPORTANT TO NOTE THAT THE CIRCUIT IS NOT COMPLETED. BEFORE | WILL GO ANY FURTHER, SINCE THE BASIC CIRCUIT IS COMPLETE, | WILL TURN THE BATTERY
PACK ON TO MAKE SURE THE LASER WORKS AND THAT THERE IS NO FAULT IN THE CONNECTION BEFORE MOVING ON. IF THE LASER WORKS, IT WILL BE TIME TO CONNECT THE MONO 3.5MM
HOSA CABLE FOR THE AUDIO INPUT. TO DO SO, | WILL TAKE THE STRIPPED END OF THE 3.5MM WIRE AND CONNECT TWO ALLIGATOR CLIP WIRES TO THE 2 WIRES THE STRIPPED CABLE EXPOSES.
ONCE THE WIRES ARE CONNECTED TAKE THE TWO ALLIGATOR CLIPS AND ATTACH THEM TO THE GREEN AND BLUE WIRES ON THE AUDIO OUTPUT TRANSFORMER WHICH REPRESENT DATA, TO
ALLOW THE DATA TO BE TRANSFERRED THROUGH THE TRANSFORMER INTO THE LASER. TO FURTHER ELABORATE, THE LASER AND BATTERY PACK WOULD BE ALREADY CONNECTED, AND WHEN THE
AUDIO OUTPUT TRANSFORMER RECEIVES THAT SIGNAL IT TRANSFORMS IT INTO AN ELECTRICAL CURRENT AND SENDS IT THROUGH THE LASER, ALLOWING THE DATA TO BE TRANSMITTED. COMING
BACK TO TRACK, THE 2 WIRES THAT CONNECTED THE MONO HOSA CABLE TO THE AUDIO OUTPUT TRANSFORMER COMPLETES THE TRANSMITTING END OF THE DEVICE, AND NOW ALL | WOULD
HAVE LEFT TO DO IS BUILD THE RECEIVING END, WHICH CONSISTS OF A SOLAR CELL AND A 3.5MM HOSA AUDIO CABLE. THE SOLAR CELL CONTAINS TWO MULTIPURPOSE LEAD WIRES COMING
OUT OF IT AND, THEY CAN BE USED FOR PRETTY MUCH ANYTHING, SO |'LL CONNECT TWO ALLIGATOR CLIPS TO THE EXPOSED ENDS. ON THE OTHER SIDE OF THE ALLIGATOR CLIPS | WILL CONNECT
THE 3.5MM WIRE AND THE TRANSMITTER AND RECEIVER CAN NOW BE DEEMED COMPLETE, AND TESTED TO FIND OUT THE RANGE OF THE LASER AUDIO TRANSMITTER.

THE PROCESS OF TESTING THE LASER AUDIO TRANSMITTER CAN BE DEEMED PRETTY STRAIGHTFORWARD, SIMPLE, AND EFFICIENT, AS IT CAN GET AND SHOW ME THE RESULTS SIMPLY. THE FIRST STEP
OF WHICH IS ACTUALLY TRAVELLING TO FIELD C IN A LOCAL PARK NEAR MY HOUSE, DEEMED RED BUG LAKE PARK. THE TIME OF ARRIVAL AT THE LOCATION CAN BE ESTIMATED AROUND 7:30 PM
AND ALL TESTING WILL TAKE PLACE BETWEEN 7:35 PM AND 8:00 PM ON THE SAME DAY, TO MAINTAIN SIMILAR LIGHTING CONDITIONS AND WEATHER. ALSO, THIS TIMING IS IDEAL TO GET THE BEST
PERFORMANCE FROM THE LASER POINTER. WHEN | ARRIVE | WILL FOLLOW A SPECIFIC SET OF INSTRUCTIONS TO MAKE SURE RESULTS ARE OPTIMAL.

STEP 1: PREPARE THE LASER ON THE TRIPOD BY ALIGNING THE TRIPOD AT 909 PERPENDICULAR TO THE GROUND.

STEP 2: PUT DOWN MEASURING TAPE ON THE GROUND WITH THE O-METER MEASUREMENT AT THE TRANSMITTER END TRIPOD.

STEP 3: TRAVEL A SET DISTANCE AWAY FROM THE TRANSMITTING TRIPOD (FOR EXAMPLE, 5 METERS) AND SET DOWN THE RECEIVING END TRIPOD.
STEP 4: TRAVEL BACK TO THE TRANSMITTING END AND PLAY AUDIO ON IPHONE.

STEP 5: TRAVEL TO THE RECEIVING END AND VERIFY THAT THE AUDIO IS BEING TRANSMITTED FROM THE LASER, IF IT IS THAN MARK THAT IT TRANSMITS AT THAT SET DISTANCE, IF IT DOES NOT THAN
MARK DOWN ON THE DATA TABLE THAT THE TRANSMITTER DOES NOT TRANSMIT AT THE SET DISTANCE.

STEP 6: REPEAT THE TRIAL 5 MORE TIMES AND RECORD THE RESULTS.
STEP 7: REPEAT AT SET INTERVALS UNTIL THE DATA SET IS COMPLETE.
STEP 8: CREATE AND ANALYZE GRAPHS BASED ON DATA COLLECTED.



MATERIALS

e 7/ ALLIGATOR CLIP WIRES, T ENCAPSULATED SOLAR CELL, 1 AUDIO OUTPUT TRANSFORMER, 1
LASER, (2) 3.5MM MONO AUDIO CABLES, 1 RED CLASS 2 LASER, 1 PLASTIC CASING, 1 3AA
BATTERY HOLDER WITH ON OFF SWITCH, 1 AMPLIFIER, 1 SPEAKER, 1 MEASURING TAPE, |
PROTRACTOR, 3 AA BATTERIES, PRODUCING 4.1 VOLTS, TRIPODS TO MOUNT DEVICES, AND
IPHONE.






ANALYSIS

DURING THE EXPERIMENTAL PROCESS | OBSERVED CERTAIN TRENDS BETWEEN THE INTERVALS AND
CONCLUDED THAT THE LASER BEAM'S ABILITY TO TRANSMIT AUDIO MAXES OUT AT AROUND 250
METERS FROM THE POINT OF TRANSMISSION (THE PLACE WHERE THE LASER IS). THE LASER HOLDS UP
AT THE INTERVALS OF 10 METERS, 20 METERS, 30 METERS, 40 METERS, 50 METERS, 60M, 70M,
80M,20M, T00M, 110M, 120M, AND 130M. AFTER WHICH THE QUALITY OF THE LASER DROPPED
SIGNIFICANTLY DUE TO THE FACT THAT IT LOST FOCUS, MAKING THE AUDIO BARELY READABLE, IF AT
ALL AT 140 METERS AND HIGHER. EVEN THOUGH THE FACT OF THE MATTER IS THAT THE LASER
TRANSMITTED AUDIO FOR ONLY 130 METERS IT STILL PROVED MY HYPOTHESIS RIGHT, AND THERE ARE

MANY FURTHER APPLICATIONS FOR THIS TYPE OF TECHNOLOGY.
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Was The Data Recieved?
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CONCLUSION

THE SCIENCE FAIR IS A GREAT PLACE TO INNOVATE, AND FIND NEW OR OLD IDEAS TO TEST AND PROVE VALIDITY
AND THE APPLICATION OF. THIS YEAR | DECIDED TO TAKE ON THE PROJECT OF TRANSMITTING AUDIO DATA THROUGH
THE LIGHT OF A LASER BEAM AND RECEIVING IT, TESTING OUT THE DISTANCE AT WHICH THIS POINTER DEVICE WORKS,
THE RESULTS WERE PRETTY SURPRISING. THE EXPERIMENT TURNED OUT FLAWLESSLY, AND EVERYTHING WORKED THE
WAY IT WAS SUPPOSED TO, UNLIKE OTHER SCIENCE FAIR YEARS | HAVE HAD. THERE IS ONE THING THAT | WOULD
DEFINITELY CHANGE, WERE | TO REPLICATE THE EXPERIMENT: THE JIG FOR TESTING THE LASER. EVEN THOUGH IT WAS
FAIRLY COMPLIMENT -ABLE AT KEEPING THE BEAM CONSISTENT, AT POINTS IT WAS VERY DIFFICULT TO WORK WITH,
AND IT DID NOT FARE WELL WITH WATER. GETTING BACK TO THE STATISTICS OF THIS EXPERIMENT | LEARNED THAT, THE
LASER BEAM CAN SUCCESSFULLY TRANSMIT AUDIO FOR UP TO 130 METERS WITHOUT SIGNIFICANT, IF ALL, DROP IN
QUALITY, MAKING THIS A POTENTIALLY REVOLUTIONARY AUDIO COMMUNICATION METHOD AND SUPPORTING MY
HYPOTHESIS. IT WAS ABLE TO ACHIEVE SUCH A DISTANCE DUE TO THE FACT THAT THE LASER POINTER | USED WAS
ABLE TO KEEP ITS FOCUS FOR 130 METERS AND NOT ANY FARTHER. IF THE LASER WAS ABLE TO KEEP ITS FOCUS, THE
SOLAR PANEL COULD READ THE DATA AND OUTPUT IT CORRECTLY. THE POSSIBLE APPLICATIONS FOR THIS DEVICE ARE
ENDLESS, IT COULD BE USED IN STADIUMS WHERE LONG DISTANCE AUDIO TRANSFER IS QUITE EXPENSIVE, AND IS NOT
USUALLY HIGH QUALITY. IT COULD BE USED IN MILITARY GROUND TO AIR COMMUNICATIONS WITHOUT THE FEAR OF
BEING INTERCEPTED, AS BEAMS DON'T SCATTER. THE LASER DEVICE CAN EVEN BE EASILY BE SWAPPED OUT TO GAIN
MORE DISTANCE AS THE POINTER USED WAS RELATIVELY LOW POWERED.THE TECHNOLOGY CAN EVEN BE MORPHED
TO TRANSFER DATA THROUGH LASERS...THE POSSIBILITIES ARE ENDLESS.
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