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DARPA's giant red balloons officially at large

by Chris Jacob BN BN Fontsize & Print E-mail 43 Share @ 21 comments

Update at 10:56 p.m. PST: The MIT Red Balloon Challenge Team
(PDF) has won the competition.

You may have heard about that DARPA balloon challenge, where the
first team to identify the latitudes and longitudes of 10 moored weather
balloons across the continental U.S. wins $40,0007 Well, as of
Saturday, the balloons are up in the air. If you don't have a team yet,
here are some places to report a sighting.

What's coal is how most of the balloon-hunting communities I've found
are working toward selfless goals. Both DARPABalloon.com and this
MIT group are proposing to gather a huge number of participants, and
rather than give each contributor a measly cut, the 40 grand will be
donated to charity.

DARPA is holding its Network Challenge
to mark the 40th anniversary of the
Internet. The competition is meant to explore the roles the Internet and
social networking play in the timely communication, wide-area team- roads,
building, and urgent mabilization required to solve broad-scope, time- | cragit: DARPA)
~ritireal mrakllapme

DARPA says the balloons will be in readily
accessible locations and visible from nearby
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MIT MAS.863:
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But where did digital

fabrication come from?
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TOOLS THAT MAKE TOOLS

A lot of selective breeding
has gone into them since, but
basically they remain un-
changed. In 1902 a machine
100l was described as a non-

portable, power-driven tool
Portabanel metal by rerov-
ing surplus material in the
form of chips.

The first and oldest. ol these
tools was the lathe. 1902
amme{lemble versmncallcd

turret lathe was coming
into popularity. The next
was the drill, which was fine
for drilling holes in metal

enough

et Popular
1%02. F

inch, a boring machine was
used Taday drilling and
e words often used
miencluzngeably, but to the

Maine-tool shop of 30 years oga
presented maze of ov pulley:

g il s
SEPTEMBER 1952 o7

Forging shop at the firm's

=it | s R
T raig wall i machied o8 6

~ THE

ROUND carly March this year, a few
newspapers announced casually that
the Air Force had been given the green
light on the purchase of 20 machine tools

t was just a small story and the editors
couldnt gt too excited about t, Not oven
a ze of ‘lvt machines, four stories
! their cost, $389,000,000! Stories

ike that are routine in this year of 1952

But what if that story, through some slip
in the time machine, had appearcd befors
issues

of Popular Mechanics in 18027 What about

it would be strange?
Not the words “Air Force,” though man
had yet to fly a power-driven aircraft. These

and
hat there would be an Air Foree, Not the
size of the machines. These editors were
dedicating their magazine to the convie-
e that the yoars to cone would produse
mechanical wonders beyond anything even
dreamed of at the turn of the century. To
anticipate these marvels and explain them
in words and pictures their readers could
understand was the job they had already

96

\ml for themselves. But we do \hmk
1

have been stunned by the
3,000,000
In 1902 that sum would have bought the
year's output of the entir ne-tool in-
Hustry, would have bought the indastey ae
well, ‘and there would have been enough
left over to put a little white fenee avound
the whole thing. In fact, the industry was
so small that few people had ever heard of
it, and fewer still knew what it was.
Yet this is the tiny industry that has made

re hands, with a standard of living ap-

proaching that of Colonial days.

hat are these machines that produce all
this magic? Well, they are a weird family.
They are the tools that make the tools lhat
make everything else. But, being a family,
they also make each other, This makes
them the only self-proereating race in the
machine world.

To understand_the huge. fantastic, al-
most-human machine tools of today, let’s
fake a look at their aneestors as the. firet
editors of Popular Mechanics knew them.
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In an electronic lab at MIT,
engineers now are

Teaching
Power Tools
to Run
Themselves

Toa big yet for | shop, this MIT milling macl is run by computer-control at left,

By Hartley E. Howe
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0 JOE WORKSHOPPE o tapes—one cach for arms, back ng basis for Joe's Tapemaster
| k% %o bintbt a gk aE and seat. exists right now, Sitting up in the Servo-
| 31“\ ) &t the ght, he clamps a nice piece of  mechan aboratory of the M
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| fito the control box, flips the s a milling
;"“‘"" 8t back with his pipe and the new issue  will mm uu! metal p
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Same mill, different computer at NASA Ames 2014




You can personally use

digital fabrication tools

in a fab lab



large format machining
structure fabrication E T '
1 composite tooling lasercutter
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Milling prosthetics, Jens Dyvik
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Fabfi wireless mesh network, Jalalabad
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nl People are even concerned: 09 e 2014
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still kind of sucks
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G-code Functions G-code Functions
GO Rapid positioning GE3 Move in absolute machine coordinate system
G1 Linear interpolation G54 4 559 |Use fixture offset 1 to B, G59 to select a general fixture number
G2 Clockwise circular / helical interpolation GE1 Exact Stop mode
G3 Counterclockwise circular £ helical interpolation G4 Constant Welocity mode
G4 Dweell G73 Canned cycle - drilling - fast pullback
G10 Coordinate system origin setting GED Cancel canned cycle made
G12 Clockwise circular pocket GB1 Canned cycle - drilling
G13 Counterclockwise circular pocket GE2 Canned cycle - drilling with dwell
Gl5 Polar Coordinate moves in G0 and G1 GE3 Canned cycle - peck drilling
G16 Cancel polar Coordinate moves in GO and G1 G4 Canned cycle - right hand rigid taping (not yet implemented)
G17 XY plane select GES Canned cycle - boring, no dwell, feed out
G18 X7 plane select GEG Canned cycle - boring, spindle stop, rapid out
G149 ¥Z plane select a7 Canned cycle - back boring (not yet implemented)
G20 GEs Canned cycle - boring, spindle stop, manual out
G21 C t | GBI Canned cycle - boring, dwell, feed out
528 O n rO S 1161 to 516E) 530 Absolute distance mode
G30 Heturn maching horme (pararmeters 5181 to 5186) G Incremental distance mode
G28.1 Reference axis G392 Offset coordinates and set parameters
G31 Straight Probe G321 Reset G52 offset and paramster
G40 Cancel cutter radius compensation G92.2 Reset G292 offset but [eave parameters untouched
Ga1 Start cutter radius compensation left G923 Recall G52 fram parameters
G42 Start cutter radius compensation right 93 Inverse time feed mode
G43 Apply tool lenght offset (plus) G54 Feed per minute mode
G42 Cancel tool lenght offset G295 Feed per revolution mode
G50 Reset all scale factors 1o 1.0 G958 Initial level return after canned cycles

Set axis data input scale factors

[EEE] R-point level refurn after canned cycles
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What really are
these machines?



AY

toolhead

mechanical system

sensors and actuators

control system

FANUC
ROBOTICS

Mastercam

123D

applications. interfaces




Even if they are incrementally
improving, digital fabrication
machines are still

not very accessible



Finicky, bad interfaces
Limited applications

Expensive

Controlled by a couple of corps



build them ourselves?






Ideas for machines
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sing made machines to make machines
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Start building your own
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Modular Machines that Make
with James Coleman
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Personal fabrication tools
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Without the capability to
make tools, the ecosystem

cannot grow



How else can we build?



What about other forms

precision manufacturing?
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Strange liminal electronics
tool and die shops

and grey markets












Access to precision tools

and the capability to use them









And odd remixing of mass
manufacture and desirements









Inside Shanzhai




More ShanzhAai
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Factories are changing

Personal fabrication is growing



Novena the open source laptop

bunnie and xobs




BROWSE CREATE

Novena

Home Updates @E) Timeline Backers

¢

u =

A new open-hardware computing platform, flexible and powerful,
designed for use as a desktop, laptop, or standalone board.

Novena is a 1.2GHz, Freescale quad-core ARM architecture computer closely coupled with a Xilinx FPGA. Its
designed for users who care about Free Software and open source, and/or want to modify and extend their
hardware: all the documentation for the PCBs is open and free to download, the entire OS is buildable from
source, and it comes with a variety of features that facilitate rapid prototyping.

PREMIUMS & PLEDGE LEVELS

9 Singapore
% Hackable
% Technology

$721,230..

or $250,000

Funded! Pre-Order Now

May 18 288% 1,054

Support this project on social media!

f L ®

Buy Us a Beer! $5

Pre-order

Novena T-shirt $25

Size
‘ Men’s Small T

Pre-order




A new kind of globalised making
with access for individuals
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Motor:

NEMA 17 stepper molor
ipolar

slopsize 1.8 dogrees
amp/phase

holding forgue 32N

Lead screw;

Bmm ciometer

astort

8mm pitch per start

50 2mm combined pitch

®82 41

Lead screw nur

‘Wear-compensating [wih spring)




| made my machine,
it is just right for me




Ilan Moyer
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Jonathan Ward

David Mellis

Jie Qi

>
/

Nadya Pee/k: peek@mit.edu
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