How to make hardware
without losing
your shirt

Ben Supper



Assuming that we want
to make hardware:

Shouldwedo it ?
How should we do it ?
Expensive lessons



Important, but out of scope:

Dealing with'ahigher-head-count
Logistics
(consignment; distribution;load-in, reverse logistics ..}
Specific details about hardware design
Legal stuff and other hidden costs
(IP, certification, standards ...)



Should wedo it ?
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- doing another hardware product, is at this point, out of our possibilities
- we just lose money on it




JUST DON'T.



JUST DON'T.

Really!
The opportunity cost alone!



JUST DON'T.

Please! There are other ways to
answer your questions!



JUST DON'T."






William Morris: Hopes and Fears for Art (1882)

Believe me if we want art to begin at home, as it
must, we must clear our houses of troublesome super-
fluities that are for ever in our way: conventional
comforts that are no real comforts, and do but make
work for servants and doctors: if you want a
golden rule that will fit everybody, this is it:

‘Have nothing in your houses that you do not
know to be useful, or belicve to be beautiful.

And if we apply that rule strictly, we shall in
the first place show the builders-and such-like ser-
vants of the public what we really want, we shall
create a demand for real art, as the phrase goes;
and in the second place, we shall surely have more
money to pay for decent houses.

Perhaps it will not try your patience too much
if T lay before you my idea of the fittings necessary
to the sitting-room of a healthy person: a room, I
mean, which he would not have to cook in much,
or sleep in generally, or in which he would not
have to do any very litter-making manual work.
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Matt Watkinson: The Grid(2017)
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Book of Ecclesiastes (c.450-200 BCE)

CHAP. XL

| 1 Directions for charitie. 7 Deathin life, 9and
the day of indgement inthe daycs otyouth
are tobe thought on.

e Al thy bread T bpon the|ta..,
Z ) Waters : foz thon fhaie| s |
2 findit after*many dayes, | 157
: 2 GINe & POION 0] todix. )
SO0l feuenand alfo to eight : fop | +zous|
thou knowelt noc Wwhateudl thatl be|'”
bpontiecarth.

3 FEthe condsbefull of vaine, they
emptiethemieiues bpon the earth sand
iftheteee fall towacd the South, 02 to-

Wacd the 202¢h,in the place Ywobhere the
teee fatleth), thece it haiibe.

4 Dethatobleruetdh the oind, (hail
not foxb :and hee that vegardeth the
clonds,hall notreape. _

5 s thou Kuotbeff not whatisthe
Yay ofthe fpivit,nozhotb the boneg doe
growe it the Yoombe of her that is with
child ¢ enen fo thou kuo¥vel not the
Wogkes of God Yhbo maketh all.

6 Fn the mozning fowve thy feede,
and in the euening Withhold notthine
P_ann: foz thou Bnotveft not Wwhether |

fhatl paofper, either this 0z that, 02|tHésd |
Wiether they both (hallbe aifke good, |“%*

7 @ Leuly the'light s meet, anda
pleafant thing 2 itfo2 the eyes tobe
bold thefunne,

8 2Buf if aman liue many yeeres,
and tefoyee it them all; pet 1ef him e
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Philosophical digression:
What is success?



-

Predictions vs. Post-hoc
Financial vs. Intangible
Market vs. Organisation
Short-term vs. Strategic



IT'S A BET,
SO SET A STAKE




How should we do this ?
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No, really:
How should we do this ?









LET IT TAKE
TWO YEARS.













REMOVE
DEPENDENCIES
ON MECHANICAL
DESIGN.







Ender 3 Pro

Ender 3 Pro 3D Printer

& 158.00 GBP

Ship From

United Kingdom

Option/Type

Ender 3 Pro

Shipping

China(Shipping&Tax-Free)

Ender 3Pro+Tempered Glass Kits

United Kingdom
3~5 Working days

Bundles

+ 10KG PLA Filament + Ender/CR Touch kit

£ 0.00 GBP




REDUCE!
.oo SIZE









REDUCE!
... COMPLEXITY




Complexity reduction

Isolate risky or hard elements.
Refine them separately to iterate faster.
Pare features mercilessly.

Distil your product.

Design in dialogue with engineers.

Save time and cost; make better things.
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Tesla Is Lightyears Ahead Of... Tesla
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Marmalade-Stress-Test-No.67.mp4
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Novation and Serato have provided exclusive footage to Create Digital Music of stress tests of the
touch strip for their new Twitch DJ/live controller.
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REDUCE!
... QUANTITY
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Decide on your questions

utility / beauty / marketability / practicability /
what's the least we can get away with doing?

‘Build 3’ sprints

(at least two sprints, and probably in-house; cross the valley of despair)

‘Build 30’ sprints

(using the correct supply chain, having learned about manufacturability)

‘Build 300’



-

Philosophical digression:
Notes on building 3 units






Expensive lessons



FIND YOUR
PEOPLE.







Four questions when visiting a manufacturer

1

2

3

Is there anything in this project
you haven't done before?

(if no) Will your entire life revolve
around getting my project right?
(if no) Do my trousers have

really deep pockets?

(if no) Does this fire escape

lead to the car park?




-

Philosophical digression:
Power



BE LUCKY.




-

Philosophical digression:
You can be lucky.



1 JUSTDON'T *
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IT'S A BET, SO SET A STAKE
LET IT TAKE TWO YEARS
REMOVE DEPENDENCIES
REDUCE, REDUCE, REDUCE
FIND YOUR PEOPLE

BE LUCKY




ben@supperware.net



