
CAAD Theorie : Manifold FS 2013
Project Material : Helium

Manifold articulates design by evolving series of forms through interaction rather than fixing a static form
If architecture becomes kinetic, how would you want it to behave? Soft- and hardware enables spaces to 
morph, react or to interact dynamically.
We designed a kinetic artifact, an architecture that senses changes in the environment and is 
able to adapt to different factors such as movement, sound, or even light. 

Why we chose to work with helium?
We looked at many examples of kinetic architectural installations and then stubled upon helium, it was very 
simple yet impactive. We thought how the light, childlike and playful quality could be used to an advantage in 
an installation. It is also a bit unpredictable and flying objects have always fascinated people, thus it would
be fun to work with. 

We initially began by testing and prototyping with store bought balloons and then moved on to researching 
materials. 

Inspiration and Tutorials:
http://www.thisiscolossal.com/2011/08/a-helium-filled-kinetic-drawing-sculpture-by-karina-smigla-bobinski/
http://www.mscaac.org/2010/05/195/
http://www.instructables.com/id/Ollie-a-DIY-autonomous-robotic-blimp/
http://www.instructables.com/id/Beatfly-Make-an-illuminating-blimp-and-control-i/



Tests and Trials: 

We tested store bought balloons, and came 
to the conclusion that foil worked better than 
latex because they kept the helium for a lot
longer, and also as it was less fragile. 

One liter balloon of helium can lift a mass of 
1.02 grams. 

Material List:
Mini Arduino Pro
L293D Motor Driver
DC Motor (e.g., MK07-3.3 Orange Motor)
Propeller (e.g., EP2510)
Infrared Proxomity Sensor Long Range (e.g., Sharp GP2Y0A02YK0F]
Balloon Foil



Material

Polythene Bags

Latex

Clear Mylar - 
Duralar

Space Blanket 
Foil

Ready Made 
Balloon Foil

Foil Mylar Roll

Pros Cons Supplier

Easy to find, cheap, 
easily sealable, 
transparent

Only floats for a day
when filled with 
helium

Any supermarket

Cheap, easy to find, 
high range of
colour choices

Looks very good, 
transparent

Looks good, easy 
to find

Looks good, lasts
very long, can be 
sealed easily

Looks good, lasts
very long, can be 
sealed easily

Hard to find, 
expensive, can only
order large amount

Limited suppliers
in Switzerland

Expensive, limited
shapes

Toy and party 
decoration stores, 
internet

Does not float for 
long, heavy

Supermarkets
and pharmacies

Fragile, difficult to 
create a form, does
not float for long

Does not heat seal, 
very hard to find, 
expensive

Available online in 
the US and UK

Party or decoration
store.



Sample Code:

int sensorPin=A1;
int sensorValue = 0;

void setup(){
   pinMode(9,OUTPUT);
   pinMode(4,OUTPUT);

}

void loop(){
   sensorValue=analogRead(sensorPin);
   if (sensorValue>=200){
      digitalWrite(9,HIGH);
      digitalWrite(4,LOW);
   }else if (sensorValue<50){
      digitalWrite(9,LOW);
      digitalWrite(4,HIGH);
   }else
     digitalWrite(9,LOW);
     digitalWrite(2,LOW);
   }
   delay(1000);

};



Pin diagram of L293D (DC Motor Driver)

Connection:

Enable 1

Input 1

Output 1

GND

5V

Digital output pin. Pin nunber is upto you (we used 3)

Motor Wire 1

Ground

GND

Output 2

Input 2

Vs

Vss

Ground

Motor Wire 2

Digital output pin. Pin number is upto you (we used 4)

Power Supply for Motors

5V

L293D ARDUINO



How to connect a DC motor:
Sample Code:

int sensorPin=A1;  % IR proximity sensor is connected to A1
int sensorValue = 0; 

void setup(){ 
  pinMode(3,OUTPUT); 
  pinMode(4,OUTPUT); 

} 

void loop(){ 
  sensorValue=analogRead(sensorPin); 
  if (sensorValue>=200){ 
     digitalWrite(3,HIGH); 
     digitalWrite(4,LOW); 
  }else if (sensorValue<50){ 
     digitalWrite(3,LOW); 
     digitalWrite(4,HIGH); 
  }else 
    digitalWrite(3,LOW); 
    digitalWrite(2,LOW); 
  } 
  delay(1000); 
}; 
Prototype

http://communityofrobots.com/tutorial/kawal/how-drive-dc-motor-using-l293d-arduino
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