
 

 

 

 

 

 

 

 

 

 

 

 

 

  



Automatic microphone stand 

14/1- Last year at the Young Scientist presentation, the mike stand that we were using was very 

flimsy. That is when an idea hit me, ‘to invent a microphone stand that will automatic stand that 

when you walk up to it and get ready to talk it will move itself into the right position.’  

 My first thoughts were to have a heat sensor that picked up your mouth’s heat. But then 

after some more thought and some advice, I thought of doing sound senses or even motion censes. I 

have not yet started putting designs to gather but that will be my next goal. 

 

27/1- After a busy holiday I am about to start doing drawings to try and come up with a final drawing 

which I can work with. Here are some microphone stands I found on the net. 

 

3\2\15 – I have started a hard copy of a log book which I use to do all my drawings and plan out the 
stand. Before I start my model I need to go online and seek out any project that has been done on 
this project.  

 
 

www.youtube.com/watch?v=nMrg9mOvNjY 

1) This is the first automatic microphone stand I found on the web. This 

stand has a motor at the bottom and a lead running to a controller. 

This stand will do the job but does not look authentic. I would like to 

do a step further by having an automatic motor which does not 

require a controller.  

 

 

http://www.remote-mast.com/ 

2) This website looks very promising, they have motorised stands which are controlled by a 

wireless controller. I would like to use their designs in my project and see if I can turn the 

controller into an automatic changer. 

 

8\3\15- Today when I was in church, the microphone for the lectern was set at the average height of 

a human. Incidentally, a very short lady got up to pray and the microphone was a good 20cm from 

her lips. That meant that the PA man found it really difficult to make the sound good when the 

sound was coming from a distance. This meant that someone out of the audience had to get upout 

of their chair and manually adjust the stand height. This is why I am so eager to design a self-

operating stand. 

 

13/3/15- Today I came up with a new thought about how I can construct the stand and the 

microphone. With the stand I thought it would be better it had a square stand within a bigger 

square. In simple words the bottom half of the stand is square big enough to fit a motor at the 

bottom, and the upper half is a smaller square being pushed out of the lower square. Or you can 

have the same but with circle stands, which I think at this moment would be better.  

http://www.youtube.com/watch?v=nMrg9mOvNjY
http://www.remote-mast.com/


 In terms of the mechanism on the microphone to determine where your lips are, I was 

talking to an engineer at my school, Murray Garth, and he told me another way of achieving this. He 

said it would be better to have 3 microphones instead of a sensor 

 

 

                                                    

         

         

         

         

         

         

           

     The way this works is mike B is the main 

microphone and A & C are smaller mikes that just assist with the movement of the stand. 

Before a speech the stand will be set at the average height of a human but if a short person 

gets up and speaks mike C will pick up a higher signal and tell the motor to turn left to move 

it down so mike B (the main mike) is picking up the most sound. This is the same if someone 

tall coming to speak. Mike A will pick up the higher signal and tell the motor to move down. 

 

1/4/2015- Tonight I’m going to try and get onto Peter Rees, his phone number is 96388090, 

and his address is: 58 Darling St, Greystanes NSW 2145. I got onto this address by 

www.whitepages.com.au. He wasn’t there but I have been able to contact him by 

0410419982. He wasn’t available. I am trying to get hold of Peter Rees because he has his 

own business concerning all terrain wheelchair’s; www.icsaustralia.com.au. I would like him 

to be my mentor so that I can talk to him about the best way of doing my project. And also 

the best materials to use. Later when I got on to him he said that he would think about it but 

was very interested. 

 

2/4/2015- Before I do anything else I am going to search the internet for anyone who has 

designed a remote controlled stand or an automatic one. I will write a quick description on 

how and what they did. 

After 1 hour of searching a considerable number of website I found nothing but the website I       

already mentioned, http://www.remote-mast.com/. , which is the official website for 

remote controlled microphone stands. When I found nothing it dawned on me that remote 

microphone stands are not known much and to my knowledge, there has been nothing said 

in all the blogs I read to say anything about self-moving stands.  

 

I have just been on youtube searching for mike stands and found this 

link https://www.youtube.com/watch?v=QojQtg1bM54 which has a 

mike stand moving up and down by a big box. But then after the video 

there was a link to a website which I visited. 

http://www.optogate.com/posi_gate_uk.html. When I was searching 

through this website for ideas I found that they are releasing a new 

Front view 
Mic A 

 

Mic B 

 

Mic C 

http://www.whitepages.com.au/
http://www.icsaustralia.com.au/
http://www.remote-mast.com/
https://www.youtube.com/watch?v=QojQtg1bM54
http://www.optogate.com/posi_gate_uk.html


product called; posi-gate PB-08. This product simply connects between a microphone and 

the cable. It has a sensor with a led that picks up movement. The device simply turns the 

mike on and off. The sensor picks up a movement in front of the mike that turns the mike 

on, if there is no other movement after 2 seconds it turns it off again. To access further 

information, this is the manual, http://www.optogate.com/downloads/pb-08-manual-

englisch.pdf. I have an idea to create my sensor using a method like this but sensing where 

your mouth is.  

 

 

           

           

           

           

           

           

   

 

8/4/2015- Over the last few days I have been thinking over my project and talking with my 

friends about it. My brother who has studied engineering and has an interest in audio has 

come up with a problem with my project. The problem is that microphones rely on vibration 

to pick up sound, so if I am planning to move the stand up and down when the mike is on, 

most likely it will make a noise because of the vibration. So I have to go searching and asking 

if there is a way I can move a stand without disturbing the mike. 

 

9/4/2015- This is a diagram of how a microphone picks 

up sound. The problem I have is that the movement of 

the stand will create sound waves which will disturb 

the sound. My next aim is to talk to a friend who is a 

PA operator who does all the audio for my school and 

tell him the problem and see what he has to say. 

 

 

 

 

 

30/4/2015- After having another talk to 

my brother who is an architect and 

studied engineering, he emphasized the 

These are pictures of model PB-08. This is a possibility of how I can make my stand 

work. 

The details for this website are: PH-4285 95156 

                 Email: info@optogate.com 

https://www.youtube.com/watch?v=fqZYwhStcKI
http://www.optogate.com/downloads/pb-08-manual-englisch.pdf
http://www.optogate.com/downloads/pb-08-manual-englisch.pdf


problem again. He said that microphones rely on vibrations to move up and down. And my 

project requires the stand to move when the microphone is on. So my next task is coming up 

with a way to move the stand without making noticeable vibrations. 

 

13/05/2015- My hope is that in the upcoming weeks, I would like to get a mentor who has a 

knowledge about microphones and how I could possibly achieve the goal that has seemed 

impossible to my critics. 

 

19/06/2015- After a big term were I was very busy with my school work, holidays has finally 

come and I can work on my science project. In class today my teacher told us today about 

the Young Scientist fair in Wollongong and how we can enter into many different 

competitions around that time. I got really excited after hearing that and I want to commit 

these holidays to my science project and making it prize winning worthy.  

 I was thinking lately how I could make my science project better to give me 

maximum chance of getting a prize or even to get the chance to go to America. At the 

moment I am thinking of have one setting which is automatic to adjust to a person’s height, 

but I thought of having a few settings which can be changed by a flick of a switch. I would 

like to construct a control panel which you can use to switch the stand from automatic-

manual-height. 

 Automatic means that when a person strands in 

front of a microphone a sensor will pick up 

where the sound is coming from. 

 Manuel turns the automatic setting off in case 

of a malfunction or other problems. It will allow 

you to manually adjust the stand to the right 

height. 

 Automatic height is a setting where you can 

type in a certain height into the control panel 

and the microphone will respond to that signal. 

This will allow you to adjust the microphone to 

the right height before the person gets up to 

speak.  

              My aim is to make the control box wireless but I am not sure how to do that yet. My next 

step is getting onto a microphone engineer who knows how to work with sensors and help me make 

my project work. 

 

1/7/2015- After thinking over how I could make the lift of my stand silent I concluded that I was 

going to have to use a hydraulic system. I am now working on what kind of hydraulic would work the 

best and how to install it in my working model. I found these videos on the web of people who have 

found their own hydraulic lift to teach me how they work and give me ideas on how I could make my 

system. 

 

 

 

https://www.youtube.com/watch?v=5rg0hFHhB1Y
http://tune.pk/video/5639859/lifting-jack-english-hydraulic-jack-from-ice-cream-sticks
https://www.youtube.com/watch?v=JivVHIX42uk


 

 

My next step is to figure out what kind of system would be the best for my model. 

 

12/7/2015- Now with only one month away from the entry date I am getting really nervous that I 

have no model. I am going to have to work really hard to complete the model. I think that it is going 

to be easy to build it when I have the right material. Basically all I need is: 

 Simple structure that is hollow and has a boom arm and a sturdy base 

 Motor to move the stand up and down according to the info coming from the sensor 

 Sensor to pick up the height 

 Device to send information to the motor 

 Manual remote  

 

15/07/15- Today I talked to the computer whiz in our school and asked him how to make my model 

work. He said that when I have constructed a model with a motor for a jack, then come to he will 

show me how to do the technical parts.  

21/07/2015- My IT teacher at school told me to go and talk to the school electrician to see if he 

could help me and give me some tips. Fortunately he lives near to me so I was able to go to him last 

night. He was very helpful and went through all the technical problems and told me how to fix it. He 

discussed what kind of motor I would be needing and what factor I would have to consider that such 

as the weight of the load. He looked at my stand which I collected from my school PA room after 

asking and he told me what I would need to do to make the model successful. In the next couple of 

days we are going to go down to the local [http://www.jaycar.com.au/] shop to buy the parts I 

need to build my model. 

 

 

 

 

 

 

 

 

 

 

 



As you can see on the top right I individually weighed each 

component that the motor would have to lift; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cord weight=120g 

Mike clip weight=61g 

Metal inside pole=283g 

Microphone weight=314g 

                       Total=618g 

This is a picture of underneath the 

stand where I am planning to put 

the motor. The motor will be 

connected to a threaded rod which 

will then connect to a nut on the 

top which will raise the top boom. 

{As shown in the diagram below} 



27/7/2015- Today I bought the threaded rod to go up the centre of the microphone. Then I went and 

consulted the school electrician and he told me what to next. Before we buy the motor I have to 

assemble the threaded rod which requires me to fix a nut to the bottom of the inner tube and 

assemble the parts that are shown in the diagram above. Here are the steps which I have to follow 

before I install the motor. 

 Attach nylon nut onto top of threaded rod (for sliding) 

 Fix metal nut onto base of inner pipe (must be with accuracy) 

 Cut slop into inner pipe 

 Drill hole at the bottom of the threaded rod so that the motor can fit and a screw can be 

fitted. 

28/7/15- Today in our science period at school I got my dad to 

help me lathe a nylon plug to fit at the top of the threaded rod 

so it stays in the middle and the threaded rod does not clash 

with the inner pipe as it spins.  

29/7/2015- Today I took my stand down to the local 

mechanic shop and they cut a 4mm slit down the centre. 

They also welded the nut to the stand and drilled a 3mm 

hole at the bottom of the threaded rod to fit the motor. 

 

 

2/8/2015- Tonight I measured and drew a circle in a piece of 

ply to go underneath the stand. This is for my motor to be 

fixed to so it will stay in the right place and will not move 

around. I then found out the dimensions for the motor and 

drew a hole in the middle to fit the motor beam. 

 

3/8/2015-Today in my science period I went down to my school 

workshop and used the skills that I learnt in wood tech to first 

cut out the circle on the ply by using the table belt saw, I then 

used the automatic sander to make the edges smooth. I then 

used a drill press to cut the hole in the middle. After that I 

asked the school carpenter how to fix the circle to the bottom 

of the stand. He gave me the right equipment and I drilled three 

holes in the wood 

and 

the 

three 

legs 

and 

then 



screwed themS together. I also tightened the leg screws to make the legs secure. 

4/8/2015- today my dad went out and bought the motor required for 

my project. This is the motor that was best suited for my project by 

the school electrician.  

 

 

 

 

 

Risk analysis 
risk Level of risk How to minimise risk 

Fiddling with stand and 
experimenting on with possibilities. I 
could pinch my finger between the 
parts 

low I handled the stand with care and made sure I 
did not get my finger in the wrong place 

Lathering the nylon pin- could injure 
hand while using a sharp blade, 
objects flying towards face. 

Medium Always used a face mask when working and a 
mouth mask to stop the dust 

Using a table band saw to cut out a 
circles to fix the motor to-could 
injure hand if not careful. 

High Always kept hands away from blade and kept 
watching and don’t get distracted. 

Using an automatic sander to 
smooth out the edges-could get 
hand caught in the belt. 

high Always followed instructions and kept hands 
well away from the belt, always had a firm hold 
on the timber so it didn’t catch and fly off. 

Using hand drills to drill holes 
through timber and metal legs and 
then fixing screws-drill bit could slip 
causing injury to hand. 

medium Made sure the screw bit is vertical and didn’t 
put too much downward pressure. Started 
drilling slowly and then get faster. 

Connecting all the wires for all 
electronic devices- could electrocute 
myself. 

medium Got professional advice on how to do it 
correctly and use non-conductive gloves. 

 

 

 

 

 

 

Notice that when a tall 

person steps up to speak 

the microphone is far too 

low and the sound is 

distorted 



 

8/8/15- Today I went shopping at Altronics and bought all the switches, plugs, boxes, cords other 

electrical appliances. All these will compensate with the Arduino and code board that are coming 

from little bird and will all be located underneath the stand base cover. All the electronic brains 

behind my project will be hidden under the base case except for the remote which will be connected 

from a cord from the base. 

 Tonight I went over to my school workshop with my dad and we built the base cover. We 

had to measure out pieces of ply and cut them exactly right for it to work. We screwed the ply to the 

metal legs. My next aim is to fabricate the base so it looks good. The purpose of the base 

compartment is to dim the noise of the motor and to conceal all the electronic bits underneath, and 

also to give the stand a good look. 

 

 

  

 

 

 

 

 

 

Getting slit and nut welded to 
the stand, plus hole at the 
bottom-done by mechanic 

 

$50 

I also drilled a hole at the bottom of the 

threaded rod and filled the thread off so I 

can put a pop screw to fix the motor. 



Finance chart: 

10/08/2015- Today in my science period I went down to the  

school workshop and made the external remote. I had to drill  

Stepper motor from the local 
Jay Car 

 

$25 
Arduino Uno-R3 from Little Bird 
Electronics 

 

$44 
Ddafruit stepper shield for 
Arduino from Little Bird 
Electronics   $30 
Microphone breakout boards X2 
from Altronics 

 

$37 
Relay base/relay cradle from 
Altronics 

 

$8 
3x switches from Altronics 
 

 

$5 
12V battery from Altronics  

$11 
6m 4 core cable from Altronics  

$5 
Small, medium and large box to 
hold equipment from Altronics 

 

$23 
Acoustic foam sheet from Clark 
Rubber 

 

$22 
Selleys adhesive spray glue from 
Clark Rubber to glue foam. 

 

$20 
Grub screw, tap to suit thread, 
drill bit to suit and clamp from 
Lee Bros 

 

$28 
 

total $308 



My order from Little Bird arrived 

holes in the box to put the switches in. I had to drill each individual hole into the box. 

 

 

 

 

10/08/2015- Today I 

went with my 

Grandpa down to 

the Nut House in 

Parramatta and bought a 3mm grub screw and a tap to 

suit the thread and a drill bit. Then we went to Clark Rubber in Castle Hill and bought a sheet of 

audio foam to dull the sound. 

 Then tonight I went over to my school workshop with my dad and we made the grub screw 

and fixed the motor in place and glued the foam to the base. 

 

 

 

 

 

 

 

 

 

 

 

 

 



14/08/15- Tonight I went over to my mentors place and we cut the header pins for the shield plate 

to connect to the Arduino. We then soldered the pins to the shield plate. We then connected the 

stacker and put two screw shields to the stack so we can connect all the wires. 

 

 

 

15/08/2015- tonight I went over to my school 

workshop and worked on my project. The 

These are the two power boards 

which I am using. 



pictures below will tell you more info. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16/08/2015- Tonight I went over to my mentor’s 

house and he helped me do the next step. We 

first had to make sure the Arduino stacker fitted 

in the clear box, then we used sticky holders and 

I had to drill a hole in the outside of 

the base and then cut the foam out so 

I could put the main power switch in. 

I cut this 

plastic bit in 

half so I could 

fit the fin to 

stop the rod 

from spinning. I then cut another hole in the 

side for the power inlet, I 

had to cut some foam to 

make room for the cables. 

Then the next big challenge was to mount the two 

boxes holding the Arduino and the power supply and 

to mount the battery. I first had to do lots of tests to 

find out the best way of doing it. Then I individually 

screwed the two boxes to the foam. I had to make 

sure the boxes stayed square. 

I then bent a metal bracket the size 

of the battery. Then I had to cut 

away at the foam to fit the battery 

and to make sure it doesn’t move 

around. Then I used a screw and 

bolt to tighten it. 



stuck the stacker to the bottom of the box. I then drilled holes into the stacker box for the stepper 

wire, battery wire and USB cord. I then connected the stepper motors and the celebration panel 

while my mentor came up with a program to test the motor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

17/08/2015- Today I did some more 

tests with the stand and came up with a big problem. The microphone I am using is too heavy for the 

motor. So tonight I carved a microphone out of foam so it 

is light. 

What I am going to do now it construct the wire to hold 

the two baby microphones. 

 

I then got I coat hanger and cut the wire to certain 

sizes. All these three I will use as demo and in the 

end I will glue the right one that suits the best. 

 

 

When everything was connected and we had a program to 

go off, I tested the motor and fiddled with the program to 

get maximum results. The speed and power of the motor is 

good, the only problem is that it is too loud coming up and 

down because of the metal thread. I have to come up with a 

way to fix the sound problem. 



 

 

23/08/2015- Tonight I connected the remote box and the baby mikes with the help of my mentor. 

We had to solder the cables to the right input for the program to work. When the wires were 

connected, we experimented for 2 hours with the program to get the remote working. 

 

 

 

 

 

 

 

24/08/2015-

Tonight we finished connecting the remote and now it is working.  I have also connected everything 

in the right place so all we have to do now is connect the baby mikesS and test them and try and 

make them work. I made it so the 

stacker and the wires all fit under the 

same roof. The red button are for 

calabration. 

 

 



 

24/08/2015-Today I went and got some spare pipe from my school and used a hack saw to cut the 

bigger one to fit on the handle and the smaller one to fit inside. 

 

 

 

 

 

 

 

 

Tonight I am going to work on the automatic part of my 

project, I have put the frame together and then I have 

to test them with my mentor. I think this is going to 

take a long time to get it all right. I also inserted the 

frame for the baby mikes as shown below. I had to cut 

two pieces of wire and insert then into the foam, then I 

had to insert a metal pipe up the middle to hold all the 

wires.           

 

 

25/08/2015- tonight I spray painted the silence tube and 

fixed it onto my stand. Tonight I got some help from my 

nanny to help me cut some fabric to put on to bottom of 

my stand so it looks professional. Tonight also I should 

have completed the soldering for my baby mics. 

       

       

       

       

       



            

            

            

            

         

26/08/15- today I filmed me explaining my project so if something goes wrong on the day, I have a 

plan B. Tonight I have been working on the movie and editing it. Also my baby microphones have 

now been hooked up so all I have to do now is connect them to the Arduino and program them to 

respond to voices. 

 

27/08/15- it is the night before the due date and something has gone wrong with my automatic part 

so for tomorrow the judges will only see the manual option. I have also now connected the baby 

mikes to the Arduino box. 

 

 

 

 

These are some of the sketches I used to test my microphone and stepper motor. 

/* 

 Stepper Motor Control - one step at a time 

 

 This program drives a unipolar or bipolar stepper motor. 

 The motor is attached to digital pins 8 - 11 of the Arduino. 

 

 The motor will step one step at a time, very slowly.  You can use this to 

 test that you've got the four wires of your stepper wired to the correct 

 pins. If wired correctly, all steps should be in the same direction. 

 

 Use this also to count the number of steps per revolution of your motor, 

 if you don't know it.  Then plug that number into the oneRevolution 

 example to see if you got it right. 

 

 Created 30 Nov. 2009 

 by Tom Igoe 



 

 */ 

 

#include <Stepper.h> 

 

const int stepsPerRevolution = 200;  // change this to fit the number of steps per revolution 

// for your motor 

 

// initialize the stepper library on pins 8 through 11: 

Stepper myStepper(stepsPerRevolution, 8, 9, 10, 11); 

 

int stepCount = 0;         // number of steps the motor has taken 

 

void setup() { 

  // initialize the serial port: 

  Serial.begin(9600); 

} 

 

void loop() { 

  // step one step: 

  myStepper.step(1); 

  Serial.print("steps:" ); 

  Serial.println(stepCount); 

  stepCount++; 

  delay(500); 

} 

-------------------------------------------------------------------------------------------------------------------------- 

Stepper Motor Control - speed control 

 

 This program drives a unipolar or bipolar stepper motor. 

 The motor is attached to digital pins 8 - 11 of the Arduino. 



 A potentiometer is connected to analog input 0. 

 

 The motor will rotate in a clockwise direction. The higher the potentiometer value, 

 the faster the motor speed. Because setSpeed() sets the delay between steps, 

 you may notice the motor is less responsive to changes in the sensor value at 

 low speeds. 

 

 Created 30 Nov. 2009 

 Modified 28 Oct 2010 

 by Tom Igoe 

 

 */ 

 

#include <Stepper.h> 

 

const int stepsPerRevolution = 200;  // change this to fit the number of steps per revolution 

// for your motor 

 

 

// initialize the stepper library on pins 8 through 11: 

Stepper myStepper(stepsPerRevolution, 8, 9, 10, 11); 

 

int stepCount = 0;  // number of steps the motor has taken 

 

void setup() { 

  // nothing to do inside the setup 

} 

 

void loop() { 



  // read the sensor value: 

  int sensorReading = analogRead(A0); 

  // map it to a range from 0 to 100: 

  int motorSpeed = map(sensorReading, 0, 1023, 0, 100); 

  // set the motor speed: 

  if (motorSpeed > 0) { 

    myStepper.setSpeed(motorSpeed); 

    // step 1/100 of a revolution: 

    myStepper.step(stepsPerRevolution / 100); 

  } 

} 

 

 

Conclusion: 

Over the past year when I have been researching and finally building my model I have learnt 

so much about electronics and programing software. In the end my project was a great 

success for prototype 1. I can’t wait to expand on my idea and make it much more efficient 

and experiment with other sensors to see which would work the best. 
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To be continued… 

 

 

 



 

 


