
Meet the maker of the MeArm robot arm

To Arms!
MeArm is a rising star in the Raspberry Pi community. We talk with 

Phenoptix owner Ben Gray about what inspired him to build this 

fiendishly clever (and open source) pocket-sized robot arm.

By Russell Barnes

When it comes to building Rasp-
berry Pis and components for 
makers and hackers, Ben Gray 
at Phenoptix [1] is a real rising 

star (Figure 1). We recently caught up with 
Ben to find out how he got started in elec-
tronics, how he came to design an open 
hardware robot arm, and why the popular 

MeArm holds great promise as an educa-
tional tool.

Before Ben Gray became a “purveyor of 
cool things” at Phenoptix, he was a chemis-
try student. “I went into chemistry straight 
from school and studied it for my Masters. I 
was fortunate enough to be selected for a 
PHD in theoretical chemistry. I moved away 
from the wet labs and went on to using large 
computer clusters.”

This, says Ben, was where he got his first 
introduction to Linux: “We were calculating 
accurate potential energy profiles for di-
atomic systems and running big computation 
jobs on huge Linux clusters, trying to find 
out how two atoms interact as they move 
closer together. I had my own small cluster 
too, so I could do jobs on my own.” These 
early experiences with telnetting into PCs 
were his first introduction to the world of the 
command line.

£20 and 100 LEds
Just as Ben started his Masters, he also 
launched Phenoptix as a pocket-money proj-
ect with just £20 and 100 LEDs. Remarkably, 
Ben credits the power of Linux as a driving 
force in helping him get his online store off 
the ground: “As my proficiency with scripting 
improved, I was able to run more jobs on 
more clusters with increasingly less interac-
tion. This allowed me to put more time into 
the business.”

You’d be forgiven for thinking this back-
ground in chemistry and theoretical physics 
would not have led him to build the MeArm, Le
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but Ben played the field a little before settling 
down in the maker community. “After uni-
versity, I decided to become a chef. I’d al-
ways fancied it so I gave that a go for six 
months,” he explained. “In the end it was 
the complete lack of seeing my friends for six 
months that was the death knell. I’m glad I 
tried it.” After trying recruitment for a short 
time after that (“it was just horrible”), Ben 
decided to go full-time with Phenoptix and 
start building the kinds of cool gadgets and 
technology that he’d like to buy.

“I stumbled further into electronics with 
the help of websites like Instructables, which 
has lots of cool things on it – that’s what I 
became more interested in. It really inspired 
me to start creating my own cool projects.”

ThE PowEr of oPEn 
hardwarE
Ben’s love of cool projects is 
more than skin deep. Open 
source and open hardware are 
key components of all his proj-
ects. As he explained, “if it 
weren’t for open hardware, 
there’s no way I’d be working in 
electronics today: The sharing of 
knowledge that open source has 
given us is fantastic. Actually, 
being able to not just see a prod-
uct, but take a look at the PCB 
and take a look at the software – 
literally pull it apart and see how 
it works. In the best examples of 
open hardware projects, the 
makers explain why they’ve 
made each design decision too. 
It’s how I learned my trade.”

The freedom of open hardware 
also rather neatly accounts for 
how the MeArm came into 

being. “A lot of the products I sell are re-
mixes of other things. The MeArm (Figure 2) 
is essentially a remix of an item called the 
Plotclock.” The Plotclock [2] was uploaded 
to Thingiverse earlier this year and is a bril-
liant project designed to put an interesting 
twist on telling the time. It’s comprised of a 
robot arm powered by two servos that holds 
a dry-wipe pen (Figure 3). The Plotclock 
writes out the time before periodically reach-
ing over to an eraser so it can scrub it out 
and start again.

The MeARM is a similarly tiny robot arm 
made of acrylic and was designed in partner-
ship with Jack Howard. “It originally started 
out as a personal project,” recalls Ben. “But 
as it grew, we built a plan around it. We 
stared it in February this year… It’s been a 
quick development process, and I think 
that’s all down to it being open.”

The MeArm itself has four degrees of free-
dom. It can move left and right, up and 
down, round and round, and of course it has 
a claw. The project manages to come full cir-
cle – back to its roots – as Ben explains that 
the pincer at the MeArm’s extremity might 
eventually have an attachment designed to 
hold pens, meaning a user could turn the 
MeArm back into a Plotclock.

Despite a very short development time, 
the MeArm has been iterated on several 
times over. The very first MeArm, for exam-
ple, was actually made out of cardboard. “I 
went out to buy little brass split-pins from 
Ryman (a UK stationer),” recalled Ben. “I 
laser-cut cardboard and put it together so I 
could work out how all the levers worked 

Figure 1: MeArm's co-creator Ben Grey.

Figure 2: The trusty yet inexpensive MeArm is a perfect counterpart for the Raspberry Pi.
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and how to control 
it.”

GrEaT for 
rasPbErry 
Pi and 
arduino
The current v0.4 
MeArm kit, which 
Ben sells for £24.99 
[3], is made of 
acrylic and is sold 
with everything you 
need to build it – 
four servos, pre-cut 
acrylic, and all the 
associated fixings. 
The acrylic is pre-

pared on a laser cutter Ben houses at his of-
fice. “The full kit is really for people who are 
already into Raspberry Pi or Arduino, because 
you need something to drive the servos,” he 
explained. “It’s also possible to buy the fix-
ings alone for £4.99, allowing anyone with ac-
cess to cutting equipment to build their 
MeArm at minimal expense.”

Like the Plotclock, which Ben credits as a 
source in the documentation, the MeArm is 
completely open and the designs are readily 
available on Thingiverse [4]. This openness 
has led to more than a few “wild” MeArms 
(as Ben puts it), popping up all over the 
world.

“It really helps with our development that 
anyone can just pick it up, cut it out and 
make it. I met a lad from Switzerland who 
has a homemade CNC mill, and he had 
milled out all the parts from balsa wood and 
built his own.” There are others too – a few 
in the UK, America, and Mexico. Ben sent us 
a picture of the Mexican MeArm, who he’s 
dubbed the “amigo,” because the builder 
sent him an email that simply read: “Greet-
ings from Mexico Amigo!”

The MeArm has also been discovered for 
sale on an open hardware site in Peru.

TakinG ConTroL  
of ThE MEarM
One UK maker who has played a pivotal role 
in the MeArm is Bob Stone from the York 
Hackspace. Not only did Stone make a couple 
of version of the MeArm himself, but he also 
worked extensively on Python code to help 
drive the MeArm with the Raspberry Pi [5]. 
He’s created a script that uses Adafruit’s ex-
cellent 16-channel servo driver [6], effectively 
allowing him to control four MeArms at the 
same time. The board is compatible with both 

Raspberry Pi and Arduino, and it is widely 
available from maker stores all over the world.

Because it’s far from optimal to control the 
MeArm programmatically with just angle data 
for all four servos, Bob has written an excel-
lent inverse kinematics control library for both 
the Raspberry Pi and Arduino, which lets you 
control the arm in your scripts and sketches 
by specifying the position of the gripper based 
on an easy-to-use Cartesian coordinate system 
(x, y, z). The library does all the heavy lifting 
(and ultimately translates the servo angles), 
leaving the user with the simple task of speci-
fying the coordinates in millimeters from the 
base rotation center. When initialized, the 
MeArm starts in its initial home position of (0, 
100, 50), which translates to a gripper position 
100mm in front of and 50mm above the center 
of the MeArm’s base.

The Python library is incredibly easy to use 
and gives plenty of scope for users to control 
the MeArm with simple pre-defined Python 
scripts. The library also supports control 
using any number of input devices, including 
thumb sticks and accelerometers.

sCrEwdrivErs and 
EnThusiasM
Although many might hang up their servos 
at this point, Ben has much bigger plans for 
future revisions of the MeArm: “The next 
stage for the project is to create something 
completely self contained. The idea would 
be to have a standalone board with, say, 
two thumb-sticks on it, based on an Ardu-
ino, but set it up so you need no knowledge 
to use it. Basically, you could build a robot 
arm with nothing but a screwdriver and 
some enthusiasm.”

“The goal from day one was to create 
something that’s as easily accessible to as 
many people as possible,” says Ben, “not just 
Raspberry Pi and Arduino experts.” As it 
stands, the MeArm project doesn’t have any 
instructions on hand for Raspberry Pi exam-
ple projects, but some new documentation is 
in the works, along with an interface that 
will allow the MeArm to work with the 
Scratch graphical programming language.

Luckily for Ben, he’s already got an inter-
ested party in the all-in-one solution he’s 
working on – none other than the British Sci-
ence Museum. After he spent the day testing 
and demonstrating the MeArm to museum 
visitors, the museum asked if it was possible 
for him to package up the device for sale in 
their store!

The demo was a huge success with its par-
ticipants, who got the chance to try out the 

Figure 3: The Plot Clock reports the time by writing it on a dry erase 

board.
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MeArm using a joystick controlled by an Ar-
duino, a 16-channel Adafruit servo driver, 
and Bob Stone’s programming library.

EduCaTion wiThouT 
boundariEs
Education is another key area of focus for 
the MeArm and arguably where it might 
prove most popular. Issues surrounding 
computer science are hot topics in many 
countries, not least in the UK, where the en-
tire curriculum has been ripped up and re-
written in time for September’s new start-
ers. “When I started the project, I had the 
idea of keeping the cost as low as possible 
with education in mind. Worldwide educa-
tion budgets are incredibly tight. When I 
was at school, we had things like the Turtle 
robot you could use with the BBC Micro, 
but it was kept in a room, shown to us, and 
then put away. I wanted to build something 
cheap enough for kids to be able to use, 
play with, and break.”

The MeArm is modular and cheap – any 
breakages are easy to replace. “The structure 
is cut out of about £1 of acrylic, and if you’re 
savvy, you can get the servos for a couple of 
pounds each,” he explained. You could actu-

ally build a classroom robot arm for as little 
as £10/US$ 15. It wouldn’t be out of the 
question to fill an entire school with the de-
vices on even the most modest ICT budget. 
The ramifications for schoolchildren in de-
veloping countries are massive. The goal of 
“computer science for all” is a big ambition, 
but with affordable and open projects like 
the MeArm, it becomes less a case of how 
and more a case of when.

bEn’s MEarM ProjECT 
idEas
Because no official MeArm build examples 
exist at this time, I asked its maker what kind 
of projects he thinks people could make with 
a Raspberry Pi-powered MeArm. “We were 
heavily focused on making the cheapest 
robot arm we possibly could during the build 
process,” starts Ben, “but like any other ful-
ly-functional robot arm, the MeArm could be 
used to automate any number of repetitive 
tasks. For example, you could use the 
MeArm as a pen plotter, an M&M or Smarties 
sweet sorter (using a color sensor), or even a 
chess bot. It is far from an industrial-grade 
tool, but you can definitely make it do some 
fun stuff!”  ● ● ●

[1]  The Phenoptix homepage: 
http://  www.  phenoptix.  com

[2]  The Plotclock on Thingi-
verse:  
http://  www.  thingiverse.  com/ 
 thing:248009

[3]  The MeArm:  
http://  www.  phenoptix.  com/ 
 products/  mearm‑pocket‑ 
 sized‑  robot‑  arm

[4]  The MeArm on Thingiverse: 
http://  www.  thingiverse.  com/ 
 thing:360108

[5]  Adafuit 16-channel servo 
driver board: http://  www. 
 adafruit.  com/  product/  815

[6]  Raspberry Pi MeArm library 
(Python): https://  github.  com/ 
 RorschachUK/  meArmPi
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Discover the past 
and invest in a new 
year of IT solutions 
at Linux New Media‘s 
online store.

shop. l inuxnewmedia.com➤
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Russell Barnes has been a com-
puter and technology writer and 
editor for over 15 years. He lives 
in the UK with four Raspberry Pis 
and three Arduinos, much to the 
chagrin of his wife Rebecca.
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