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Control a Lego aerial tramway with an Android phone app

 Free Ride
Build an aerial tramway with a Lego Mindstorms 

NXT robotics kit and the MIT App Inventor web 

app, and control it remotely with an 

Android phone. By Brooke, Leah, and Pete Metcalfe

For this project, we did not need to pro-
gram the Lego NXT brick. All the program-
ming was done in the MIT App Inventor [2] 
web app using their Lego interface. The 
newer Lego Mindstorms EV3 [3] could also 
be used. In fact, for the MIT App Inventor in-
terface, you will need to use the EV3 blocks 
instead of the NXT blocks.

ConstruCtion
To build the aerial tramway with stations and 
gondola, we used:

T he Lego Mindstorms NXT and 
NXT 2.0 kits [1] contain software 
and hardware to create customiz-
able, programmable robots. They 

include an intelligent brick computer, a set 
of sensors and motors, and Lego parts to 
build and support your creations. These 
kits have been out for about 10 years, and 
they are used in many schools and public 
libraries. We were able to find a used set 
for about $120, which allowed us to create 
an aerial tramway that transports a gon-
dola from one station to another.

Figure 1: Lego tramway station 1.
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• 1 Lego Mindstorms NXT brick with a 
motor and cable

• 1 Android phone
• Lots of Lego bricks
• String
• 2 Adjustable men's or women's belts
The Lego Mindstorms motor should be con-
nected in either the B or C port on the brick 
(which we will define later in the App Inven-
tor Designer in the DriveMotors field). 

You need to make two gondola platforms: 
one with the Lego Mindstorms brick and 
motor (Figure 1) and a second platform with 
a wheel that can spin freely (Figure 2). You 
can have a lot of fun creating different gon-
dola platforms. We found that some of the 
important points in the construction were:

Securing the platforms. We put our plat-
forms on chairs and used belts to keep them 
from moving. A carpeted floor will help keep 
the chairs from slipping.

Building a small gondola. It’s tempting to 
make a big gondola, but we found that big 
gondolas had more string slippage, and you 
had to have the gondola stations closer to-
gether. In Figure 1, you can see the size of 
the gondola we used.

Using wheels with grooves or rims. If you 
use wheels with grooves or rims, the tram-
way string is less likely to slip out.

Lego nXt BLuetooth setup
The Lego NXT brick needs Bluetooth turned 
on. Check the top left corner of the Brick’s 
screen to see if the Bluetooth symbol is 
showing (Figure 3). If it is not showing, go 
into the Bluetooth options and turn visibility 
on (Figure 4).

To pair the Lego NXT Bluetooth with your 
Android phone, on which Bluetooth is en-
abled, choose in your Android Bluetooth set-
tings Search for Devices. The Lego NXT brick 
will appear as NXT on your Android phone. 
On the phone select Pair with device, and the 
phone pairing dialog will come up. The pair-
ing request dialog (Figure 5) might look dif-
ferent for different versions of Android, but 
the key is to enter the correct pairing PIN.

When pairing has started, the NXT brick 
will beep and prompt you for the pairing 
passkey (Figure 6). For the pin code (pass-
key), use the default 1234, and finish with 
the check mark. This pin code is used on 
both the NXT and on the Android phone.

Android progrAm
To control our Lego tramway, we wrote an 
Android app [4] using the free App Inventor, a 
web-based application that runs on Windows, 

Mac, and Linux for creating Android apps. 
(If you have an iOS device, check out the 
Kino App Inventor [5]; if you have a Win-
dows phone, look at Windows Phone App 
Studio [6].) To use App Inventor, you need a 
Google account. For this project, we used the 
same Google account we use with our An-
droid phone, but you could use an account 
that you have with Gmail or Google+, too.

In App Inventor, you work in two screens 
to create a phone app. The first screen is ac-
cessed by pressing the Designer button in the 
upper right corner. In the Designer screen, 
you will create the layout and the look and 
feel of the application. For the second screen, 
click on the Blocks button. In this screen, you 
will create the logic or program for your app. 
App Inventor programming is similar to pro-
gramming in Scratch.

In the Designer screen, you simply select 
the item you want from the User Interface 
Palette and drop it into the middle Viewer 
screen (Figure 7). Once a component is put 
into the Viewer window, it is given a de-
fault name and properties. In the Compo-

Figure 2: Platform setup for station 2.

Figure 4: Lego NXT Bluetooth visibility 

is on.

Figure 5: Android Bluetooth pairing 

request.

Figure 3: Lego NXT Bluetooth status.
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For our application, we used three visible 
components: a ListPicker to set up the Blue-
tooth connection, a Slider to adjust the 
motor speed from 0% to 100%, and three 
buttons, which display Forward, Stop, and 
Backward.

To make the application more understand-
able, change the label for your ListPicker1 
component by clicking on it and entering 
Connect in the Text field in the Properties 
window. Next, in the Components window, 
rename your buttons BT_Back, BT_Stop, and 
BT_Forward. Finally, select each button in 
the component window and change the size, 
color, and text in its Properties window. For 
example, on BT_Forward we use Back-
groundColor Green, FontSize 50, Width 80%, 
Height 20%, and Text FORWARD.

A couple of components that you can’t 
see (“Non-visible components” in the 
Viewer) also are required, including Blue-
toothClient and NxtDrive. Just like the visi-
ble components you drag the non-visible 
component that you want on to the Viewer 
window. In the Properties section of the 
NxtDrive1 component, enter your Bluetooth-
Client1 component name for the Bluetooth-
Client field and CB for the DriveMotors 
field, which matches our Lego motor setup 
on port B or C.

In the Blocks screen (Figure 8), you can 
drag blocks from the left Blocks window to 
the main Viewer section. For the Gondola 
app (Figure 9) the following blocks are used:

The when(ListPicker1.BeforePicking) do 
statement is called when the Connect but-
ton is pushed. This block shows a list of all 
the phone’s paired Bluetooth devices, 
which is generated by connecting the 
blocks set(ListPicker1.Elements) to and 
BluetoothClient1.AddressesAndNames.

The when(ListPicker1.AfterPicking) do 
statement is called after the paired NXT de-
vice is selected. Inside this block, List
Picker1.Selection is an input to the block 
call(BluetoothClient1.Connect) address(). 
An if() block is included for future error 
checking, but it is not used here.

The when(BT_Forward.Click) do statement 
is called when the Forward button is clicked 
in the app. The speed of the motor is set by 
the position of the Slider (Slider1.ThumbPo
sition). The direction of the motor is set by 
the block call(NxtDrive1.MoveForward
Indefinitely).

The when (BT_Back.Click) do statement is 
called when the Back button is clicked. The 
direction of the motor is set by the block 
call(NxtDrive1.MoveBackIndefinitely).

nents window, you can rename a compo-
nent, and the Properties window allows 
you to change things like the text, color, 
and sizing.

Figure 6: Lego NXT pairing request.

Figure 7: App Inventor Designer screen.

Figure 8: Move blocks from the Blocks window to the Viewer window when in the App Inventor 

Blocks screen to create your programs.
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The when(BT_Stop.Click) do is called 
when the Stop button is clicked. The motor is 
stopped by the block call(Nxt Drive1.Stop).

running the App
To put your new app onto your Android device, 
you can either save it as an APK file (the native 
Android application file format), or you can 
download your app directly using a QR (Quick 
Response) code. You select the Build drop-down 
menu option for both methods (Figure 10).

If you save your app as an APK file, you 
can email it to your friends or move your 

application to a microSD card. The mi-
croSD card can then be moved to your 
phone. Your Android phone will recognize 
the APK file, and clicking the file loads the 
app. If you want to install your app with 
the QR code method, you’ll need to install 
one of the many free QR code readers [7] 
on your phone. We found that the QR 
code method was the fastest and simplest 
approach.

Future ideAs
The gondola stations (Figure 11) and controls 
were fairly simple to build. In your own 
projects, you could:
• Run the tramway on an incline, like a ski lift.
• Use an ultrasonic sensor to stop the gon-

dola near either gondola station.
• Add lights or sound and control them with 

the Android app.  ● ● ●

Figure 9: App Inventor Blocks screen.

Figure 10: Build your Android app.

Figure 11: Final aerial tramway system.

[1]  Lego Mindstorms NXT: 
https://  en.  wikipedia.  org/  wiki/ 
 Lego_Mindstorms_NXT

[2]  MIT App Inventor: http://  ai2. 
 appinventor.  mit.  edu/

[3]  Lego Mindstorms EV3:  
http://  www.  lego.  com/  en‑us/ 
 mindstorms

[4]  Android phone app source 
code: ftp://ftp.linux‑maga‑
zine.com/pub/listings/rasp‑
berry‑pi‑geek.com/19

[5]  Kino App Inventor:  
https://  itunes.  apple.  com/  us/ 
 app/  kino‑app‑inventor/ 
 id580553759?  mt=8

[6]  Windows Phone App Studio: 
http://  lifehacker.  com/ 
 windows‑ phone‑app‑ studio‑ 
makes‑app‑creation‑as‑ easy‑ 
as‑1045582612

[7]  Sample Android QR code 
scanner: https://  play.  google. 
 com/  store/  apps/  details? 
 id=com.  application_4u. 
 qrcode.  barcode&  hl=en
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