
 

 
 
2ÁÓÐÂÅÒÒÙ 0) 2ÏÂÏÔ !ÒÍ 

Constructors Manual 

 

 
 

Bob Rathbone Computer Consultancy 

www.bobrathbone.com 

20th of April 2022 

 

 

 

 



Bob Rathbone |Raspberry PI Robot Arm   ii 

  

Contents 
Introduction ............................................................................................................................................ 4 

Raspberry PI computer ....................................................................................................................... 4 

Features .................................................................................................................................................. 5 

Limitations .......................................................................................................................................... 5 

Parts list ................................................................................................................................................... 6 

Construction ............................................................................................................................................ 8 

Robot Arm ........................................................................................................................................... 8 

Button Interface Wiring ...................................................................................................................... 8 

GPIO Hardware Notes ....................................................................................................................... 10 

Software installation ............................................................................................................................. 11 

Conventions used in this tutorial ...................................................................................................... 11 

Installing the OS on an SD card ......................................................................................................... 12 

Logging into the Raspberry Pi for the first time ................................................................................ 14 

Bitvise ............................................................................................................................................ 14 

Raspberry Pi OS Desktop ............................................................................................................... 14 

Installing the Robot Arm software .................................................................................................... 15 

Operation .............................................................................................................................................. 16 

Using the keyboard ........................................................................................................................... 17 

Using the Joystick .............................................................................................................................. 17 

Using the twelve-button keypad ...................................................................................................... 18 

Displaying the software version ........................................................................................................ 18 

Stopping the robot program ............................................................................................................. 18 

Using a command input file .............................................................................................................. 19 

Debugging using the nodaemon mode ............................................................................................. 19 

Manually starting an stopping the Robot Daemon ........................................................................... 20 

Starting the Robot Daemon automatically at boot time .................................................................. 20 

Logging .............................................................................................................................................. 21 

Trouble shooting problems ................................................................................................................... 22 

Boot problems................................................................................................................................... 22 

Newly created desktop version of Raspberry Pi OS will not boot ................................................ 22 

The Raspberry Pi will not boot from a previously good SD card .................................................. 23 

Bad SD card ................................................................................................................................... 23 

Robot programs say Daemon already running ................................................................................. 24 



Bob Rathbone |Raspberry PI Robot Arm   iii 

  

Button interface not working............................................................................................................ 24 

Buttons seem to be pressing themselves ......................................................................................... 24 

Joystick not working .......................................................................................................................... 25 

Keyboard not working ....................................................................................................................... 25 

Technical support .................................................................................................................................. 26 

Glossary ................................................................................................................................................. 27 

Appendix A - Licences ........................................................................................................................... 28 

 

 

Figures   

Figure 1 Raspberry PI model 4B Computer ............................................................................................. 4 

Figure 2 Maplin Robotic Arm with USB interface ................................................................................... 5 

Figure 3 Rapid Robotic Arm with wired control...................................................................................... 6 

Figure 4 Rapid USB Interface Kit for Robotic Arm .................................................................................. 7 

Figure 5 The twelve-button interface board ........................................................................................... 9 

Figure 6 The underside of the twelve-button interface ......................................................................... 9 

Figure 7 Raspberry Pi imager software ................................................................................................. 12 

Figure 8 Imager advanced settings (1) .................................................................................................. 12 

Figure 9 Imager advanced options (2) .................................................................................................. 13 

Figure 10 Bitvise SSH client ................................................................................................................... 14 

Figure 11 Raspberry Pi OS Desktop ....................................................................................................... 14 

Figure 12 Connecting up the Robotic arm ............................................................................................ 16 

Figure 13 Push-button keypad .............................................................................................................. 18 

Figure 14 SD card boot patition ............................................................................................................ 22 

Figure 15 Push-button Wiring version 1 boards ................................................................................... 24 

 
 

Tables 
Table 1 Parts List ..................................................................................................................................... 6 

Table 2 Button Interface Wiring.............................................................................................................. 8 

Table 3 Joystick commands ................................................................................................................... 18 

Table 4 Keypad commands ................................................................................................................... 18 

Table 5 File input commands and maximum travel time in seconds ................................................... 19 



Bob Rathbone |Raspberry PI Robot Arm - Introduction 4 

 

Introduction  
  

This project has been designed to help students get started with a Robot on the Raspberry PI. The 
principal hardware required to build the Robot Arm consists of the following components: 
 

¶ A Raspberry PI computer 

¶ An Ex-Maplin Robotic Arm or the Rapid Robotic Arm with USB interfcace  

¶ Optional Joystick (Logitech or similar) 

¶ Optional twelve button interface (Self build) 

Raspberry PI computer  
The Raspberry Pi is a credit-card-sized single-board computer developed in the United Kingdom by 
the Raspberry Pi Foundation with the intention of promoting the teaching of basic computer science 
in schools.   

 
Figure 1 Raspberry PI model 4B Computer 

Any model of Raspberry Pi can be used for this project as it only uses the first 26 pins on the GPIO 

header. More information on the Raspberry PI computer may be found here: 

http://en.wikipedia.org/wiki/Raspberry_Pi  

If you are new to the Raspberry PI, try the following beginners guide. 

http://elinux.org/RPi_Beginners 

 

Note: This project originally used the Maplin Robotic Arm with USB interface. Sadly, 
Maplin ceased high street trading in 2018 and at the last check no longer supply this 
product. It is however possible to purchase the same Robotic arm with its own button 
interface. The button interface can be replaced with an optional USB interface made by 
Rapid.  

 
The optional Rapid USB interface is available from. 
https://www.rapidonline.com/Catalogue/Product?Id=06-9350  

http://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
http://en.wikipedia.org/wiki/Raspberry_Pi
http://elinux.org/RPi_Beginners
https://www.rapidonline.com/Catalogue/Product?Id=06-9350
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Note: The Rapid USB interface has not been tested with the software described here and 
there is a small risk that software may require further modification. See technical 
support on page . 

Features 
The Robot Arm interface provides four separate ways of driving a Maplin Robot Arm. These are: 

1. A USB Joystick (Logitech or similar) 
2. A twelve-push button interface (Self built) 
3. A keyboard interface 
4. Using an input file containing the required robot commands 

 

 
Figure 2 Maplin Robotic Arm with USB interface 

 

 

Note: The above figure shows the original; Maplin Robotic Arm with USB interface. 
Sadly, Maplin ceased high street trading in 2018 and at the last check no longer supply 
this product in their on-line store. Fortunately, an equivalent product is available from 
Rapid at www.rapidonline.com 
 

Limitations  
The Maplin Robot Arm does not have any positional feedback that the program can make use of. The 
program has no idea of the current position of the robot arm or gripper. This means that you must 
observe the Robot Arm position whilst moving it around to position it to say pick up an object. This 
means that the robot arm can never be programmed to carry out a repetitive task with any accuracy. 
This is purely a fun project with very limited applications.  
 
  

http://www.rapidonline.com/
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Parts list  
 
The following table shows the parts list for the Raspberry PI Robot interface.  
 
Table 1 Parts List 

Quantity Item Description Supplier 

1  Raspberry PI  Raspberry PI credit card computer  Pi-Hut  

1  Logitech ATK Joystick  Two axis joystick with at least 8 
buttons  

Any computer store  

1  Maplin Robot Arm  Ex-Maplin Robotic Arm with USB 
interface as used with this project 

No longer available 
See next two items 

1 Rapid Robotic Arm  Rapid Robotic Arm with wired 
control Part number 06-9349 

Rapid on-line 

1 Rapid USB interface Rapid USB Interface Kit for Robotic 
Arm p/n 06-9349 

Rapid on-line 

1  16 Gigabyte SD card  For the Raspberry Pi OS Bullseye 
operating system  

Any computer or 
photographic store  

1  Prototype board  Button interface board  Tandy or Farnell 
Element 14  

10  Push to make PCB 
mount button  

Button interface board push buttons 
(Robot movement buttons)  

Tandy or Farnell 
Element 14  

2  Push to make 
miniature PCB mount 
button  

Button interface board push buttons 
(light on/off)  

Tandy or Farnell 
Element 14  

1 26-way PCB mount 
male connector  

To take the ribbon cable connection 
to the button interface board  

Tandy or Farnell 
Element 14  

1  26-way ribbon cable  Ribbon cable connection to the 
button interface board  

Tandy or Farnell 
Element 14  

n/a Wiring Thin wire for PCB wiring prototype 
board 

Any electronics shop  

 

 
Figure 3 Rapid Robotic Arm with wired control 

As the Maplin Robotic arm is no longer 
available, the Rapid Robotic Arm with wired 
control can be used instead.  This comes with 
its own control unit and does not come with 
a USB interface. 
 
For this project it is necessary to purchase 
the Rapid USB Interface Kit for the Robotic 
Arm as shown in Figure 4 on page 7.  
 
Once the USB interface has been fitted the 
original control unit supplied with the Robot 
arm can no longer used and it is necessary to 
use either a keyboard, joystick or button 
interface as shown later in this project. 

 

https://thepihut.com/
https://www.rapidonline.com/
https://www.rapidonline.com/
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Figure 4 Rapid USB Interface Kit for Robotic Arm 

 
 
The Rapid USB Interface Kit for Robotic Arm 
06-9349 comes as a   with PC test software on 
a CD for PC and instruction booklet. 
 
This replaces the original control unit supplied 
with the Robot arm. This control unit can then 
no longer be used.  
 
 

 
 
  



Bob Rathbone |Raspberry PI Robot Arm - Construction 8 

 

Construction  

Robot Arm  
The Robot Arm comes in kit form with full instructions how to build it. If using the Rapid Robot Arm 
with its own controller, first build and test the unit out-of-the-box before attempting to fit the USB 
Interface adapter. 

Button Interface Wiring  
Wire 3.3v on pin 1 to one side of all of the switches. Wire the other side to the GPIO pin shown in 
the following table.  
 
Table 2 Button Interface Wiring 

GPIO pin  Switch Description 

1 All switches  Common +3.3 volt  

7 Base clockwise   

8 Base anti-clockwise   

11 Shoulder Up   

10 Shoulder Down   

13 Elbow Up   

12 Elbow Down   

18 Wrist Up   

16 Wrist Down   

21 Gripper Open   

19 Gripper Close   

22 Light On   

23 Light   

 

 

Note: If using the original Model A Raspberry Pi, it is necessary to wire a 10K pull-down 
resistor between each connected GPIO pin and the GND (0V) rail as shown in Figure 15 
Push-button Wiring version 1 boards on page 24.   
 
Later versions of the Raspberry Pi do not need these resistors.  
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Figure 5 The twelve-button interface board 

The picture on the left shows the completed 
twelve button interface board. The larger red 
buttons are the Up or Open (grip) functions. 
The larger black buttons are the Down or 
Close (gripper) functions. The two smaller 
buttons on the top left are the LED light on 
and off respectively.  
 

  

 
Figure 6 The underside of the twelve-button interface 

The actual wiring as shown by this view of the 
underside of the board is relatively simple. It 
consists of wiring one side of all of the 
switches to the 3.3v on pin 1. Use a volt 
meter to test between pin 6 (GND) of the 
GPIO header and the switches voltage supply 
is 3.3 volts and not 5 volts. The other side of 
each switch is wired to the appropriate GPIO 
pin shown in Table 1 above.  
Caution: Do not wire the switches to the +5 
volt supply on pin 2 by mistake or you will 
irreparably damage the raspberry PI. Check 
for the correct voltage before continuing to 
wire the switches.  

 

  



Bob Rathbone |Raspberry PI Robot Arm - Construction 10 

 

GPIO Hardware Notes  
The following shows the pin outs for the GPIO pins for both 26-pin and 40-pin Raspberry PIs. For 

more information see: http://elinux.org/RPi_Low-level_peripherals.  

 

  

http://elinux.org/RPi_Low-level_peripherals
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Software installation  

Conventions used in this tutorial   
Installation of the radio program requires you to enter lines at the command line prompt. This 

requires you to log into the Raspberry PI ŀǎ ǳǎŜǊ ΨpiΩΦ  ¢ƘŜ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘ ƛǎ raspberry.  

Note:  5ƻƴΩǘ ŎŀǊǊȅ ƻǳǘ ŀƴȅ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳŀƴŘǎ Ƨǳǎǘ ȅŜǘΦ ¢ƘŜȅ ŀǊŜ Ƨǳǎǘ ŜȄŀƳǇƭŜǎΦ 

 

Raspberrypi login: pi  

Password: raspberry  

Last login: Mon Apr 11 09:43:53 2022 from fe80::44d4:59a1:ce1:e5e 1%wlan0  

pi@raspberrypi:~$  

 
The prompt line is displayed ending with a $ sign.  The pi@raspberrypi:~ ǎǘǊƛƴƎ ƳŜŀƴǎ ǳǎŜǊ ΨǇƛΩ ƻƴ 
Ƙƻǎǘ ƳŀŎƘƛƴŜ ŎŀƭƭŜŘ ΨǊŀǎǇōŜǊǊȅǇƛΩΦ ¢ƘŜ ~ ŎƘŀǊŀŎǘŜǊ ƳŜŀƴǎ ǘƘŜ ǳǎŜǊ ΨǇƛΩ ƘƻƳŜ ŘƛǊŜŎǘƻǊȅ /home/pi .   In 
this tutorial if you are required to do something as user pi then only the $ sign will be shown 
followed by the command as shown in the example below: 

$ cd pirobot  

$ sudo ./robotd start  

 
{ƻƳŜ ŎƻƳƳŀƴŘǎ ǇǊƻŘǳŎŜ ƻǳǘǇǳǘ ǿƘƛŎƘ ŘƻŜǎ ƴƻǘ ƴŜŜŘ ǘƻ ōŜ ǎƘƻǿƴΦ Lƴ ǎǳŎƘ ŀ ŎŀǎŜ ŀ ΨΥΩ ƛǎ ǳǎŜŘ ǘƻ 
indicate that some output has been omitted. 

$ Linux raspberry pi  5.15.32 - v7l+ #1538 SMP Thu Mar 31 19:39:41 BST 2022 

armv7l  

: {Output ommitted}  

Last login: Mon Apr 11 09:43:53 2022 from fe80::44d4:59a1:ce1:e5e1%wlan0  

END OF EXAMPLE COMMANDS. 
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Installing the OS on an SD card 
 
See https://www.raspberrypi.com/documentation/computers/getting-started.html  
 
The Raspberry Pi usually boots from a SD card. This software uses the 32 bit desktop Raspberry Pi 
OS.  Use a 16GByte SD card. First download and install Raspberry Pi OS imager onto a PC or Mac 
from: https://www.raspberrypi.com/software. 
 
Run the imager software and select Raspberry Pi OS Desktop (Bullseye) using the Operating System 
button. Then select your SD card using the Storage button. 
 

 
Figure 7 Raspberry Pi imager software 

Click on the settings (Options) icon in the bottom right of the above imager dialogue. Set the 
hostname and enable SSH. 

 
Figure 8 Imager advanced settings (1) 

 

https://www.raspberrypi.com/documentation/computers/getting-started.html
https://www.raspberrypi.com/software
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Scroll down to set the user name to pi with a password of your choice. If using a Wi-Fi network set 
ǘƘŜ {{L5 ƻŦ ȅƻǳǊ ǊƻǳǘŜǊ ŀƴŘ ǇŀǎǎǿƻǊŘΦ Cƛƴŀƭƭȅ ǇǊŜǎǎ ά{ŀǾŜέΦ 

 
Figure 9 Imager advanced options (2) 

bƻǿ ǇǊŜǎǎ ά²ǊƛǘŜέΦ  

 
 
Once finished remove the SD card from the PC. Put the SD card into Raspberry Pi and switch it on. 
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Logging into the Raspberry Pi for the first time  
There are two choices to access the Raspberry Pi: 

1. Connect a keyboard, mouse and HDMI screen and access the RPi via the desktop interface 
2. Use either Putty or Bitvise software installed on the PC to log into the Raspberry Pi: 

Bitvise  

Bitvise can be downloaded from https://www.bitvise.com. Once installed and opened the following 
screen will be displayed: 
 

 
Figure 10 Bitvise SSH client 

Raspberry Pi OS Desktop 

/ƭƛŎƪƛƴƎ ƻƴ ά[ƻƎ ƛƴέ ǿƛƭƭΣ ƛŦ ŀƭƭ ƛǎ ŎƻǊǊŜŎǘΣ ƻǇŜƴ ŀ ǘŜǊƳƛƴŀƭ ǿƛŘƻǿΦ 
The alternative is to access the RPi using the Raspberry Pi OS desktop. 
 

 
Figure 11 Raspberry Pi OS Desktop 

https://www.bitvise.com/





























