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The Newsletter of the Seattle Robotics Society

Gearing up for G.E.A.R.

O

G.E.A.R is coming! Yippee Ki Yi, O! A
19, 20, 21
camping we will go!
Q: Why should I come?
Q: What is G .E.A.R.?
A: You won't want to
A: "Great Escape And Retreat," the
miss talking Robots, Forth, C, Hacking,
Seattle Robotics Society first-annualand other religous topics amidst Nature's
traditional-high-tech-in-the-woods
Splendor.
campout
Q: Who can come?
Q: How much does it cost?
A: Any hardware/software freak and
A: Nothing. Nada. Zip. Zilch.
their bereaved loved ones.
(Though you do have to pay the forest
Q: Why a campout? I mean, there
ranger for your campsite, about $9 U.S.
won't even be electricity, will there?
per night)
A: Why not? As far as electricity,
Q: Where is it?
these events are largely powered by Hot
A: South Whidbey Island _.,...-,---.-- Air; electricity would be superState Park, Washington,
fluous. But we won't be
U.S.A. Douglas Firs,
leaving all of Western
sandy beach, OlymCivilization behind:
there's indoor plumbing
pic Mountain views,
& showers right in the park.
hiking. What more
Q: How do I get there,
could you ask for?
what do I do once I'm there
Q: When is it?
•
A: The weekend of July

A: First of all, this is how to get
there. The easiest, shortest and quickest
way (except during ferry rush hours) is
to take the Mukilteo ferry to Ointon.
Take the exit to highway 526 from 15, go
pas5t the local airplane factory, and turn
right at highway 525. Go all the way to
the bottom of the hill where you will find
the Mukliteo/Clinton ferry waiting to
take you away. Once on Whidbey, continue on highway 525 to Freeland. Just
west of Freeland turn left onto Bush
Point Road. This turns magically into
Smugglers Cove Road after a few miles.
( continued on page 5)

B.E.A.M. Competition to be
held in Ontario in October

O

The First Annual BEAM Robot
Olympics:
Ontario Science Center
October (tentative), 1991
Sponsored by:
IEEE Canada and the University of
Waterloo
The BEAM Robot Olympics is not
so much a series of technological competitions as a chance for robot
enthusiasts to present their designs to
each other, the press, and the public. It is
also an open forum for anyone who

wants to get started in the field to compete and compare. Any and every robot
will le considered so long as it does not
come from a kit or store. Robots of
similar ability will be pitted against each
other in simple competitions.but
generally robots will be judged on
sophistication of behavior, novelty of
design and quality of hardware. Basically, if you built it, we'd like to see it.
One of the main aims of the
Olympics is to get more people interes(Continued on page 4)
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Encoder

Have you
noticed?
There have been a few changes in the
Encoder ...
Probably the first thing you noticed
was the letter size format. This format is
easier on the eyes and allows us to publish larger, more complete schematics
and plans. You can also put the new size
into a standard three-ring binder for easy
reference.
The look has changed, too. The
body text is now all set to the same font
and size (10 point Times Roman) to
make it easier to read. Not as artistic as
before, but I hope you will appreciate its
clarity.
The Encoder should do is keep
members of the Seattle Robotics Society
up-to-date on SRS doings. Close behind
that is to encourage people to join the
club. The Encoder is our ambassador,
and a good way to make it an effective
ambassador is to emphasize sound technical information exchange.
Which brings me to you, the Reader. In the past it hasn't been the easiest
thing to get good material for the Encoder. Partly it's been the relative difficulty
of submitting articles, but mostly it's just
that few SRS members bothered to submit any articles. I can't make the
Encoder the top-notch newsletter it
should be without you. I need articles,
schematics, drawings, photographs,
letters, want ads, whatever you have.
Tell me what you would like to see
in these pages.

Submitting Encoder Articles
How do you get those articles and
schematics into the Encoder?
The best way for text is to log on to
the SRS BBS and upload to the Encoder
File section. The number is:
(206) 362-5267
(300,1200 / 8Nl / 24 hr)
I check the board every day, so this
is also the best way to get in touch with
me about news and article ideas. If necessary, I can also accept modem
transfers directly; you'll have to call by
voice first so I can set up to receive. I can
be reached at:
(206) 782-5989
(home)
(206) 364-0300 x388 (work)
I use a 2400 baud V .42bis standard
modem, which can achieve effective

data rates of 9600 baud, so direct modem
transfer may be the right option when
particularly long files-such as
graphics- are involved.
For graphics, I can take
encapsulated Postscript (EPS) files ,
Macintosh PICT, TIFF, and PAINT files
and a few others. And there is always
hardcopy.
If you don't have access to a
modem, you can: 1) call me at the above
number; 2) send me letters through the
snail mail; 3) catch me at the monthly
SRS meeting. Send correspondence to:
Bob Nansel
816 N. 105
Seattle, WA 9813 3

Sat, Jul 13, 199 1

3

0
4
DI

I N4 148

RS

RI

22k

Slk

14

10

-----

R2

r-

9V

...

7 805

3

51k

12

2

9

2

VRI

C6
I 00 µ. F

cs
Cl

~

01 µ.F

C2
3

7

C3
0 .01 µ.F

by Bob Nansel
Servos are inexpensive, widely
available at hobby shops, and come in a
variety of sizes, from 18 in-oz torque, up
to monster 45 in-oz units. Why don't
more robot builders use them? They
don't have a Servo Pulser.
The above circuit generates positive
pulses with duration variable from 0.5
msec up to 2.5 msec with a pulse repition
rate of about 94 Hz. When used as a
pulse source for a Futaba FP S28 indirect
drive servo, it will produce about 170°
travel of the servo wheel. The servo will
closely track the position of the
potentiometer shaft, especially for slow
to medium slew rates.
Included in the ciruit is a reversing
switch, S2, which swaps which end of
the timing potentiometer is used, thus
reversing the relationship between
potentiometer movement and servo
wheel movement.
Timer 1 is configured as an astable
with a frequency of 94 Hz. The ouput of
timer 1 is capacitively coupled by C5 to
the trigger input of timer 2. Timer2 is

JI

0 .015 µ. F

4
C4
0 .0 1 µF

Try out Servos with th is
Handy Servo Pulser

O

I 00k, I 1near t ape r

13

556
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0

R4
30k

wired for monostable operation; R3, R4
and C2 set the timing constant. The 30
k resistor, R4, fixes the minimum
pulse width at 0.5 msec; 130 k, the
series combination of R3 and R4, sets
the upper limit to 2.5 msec.
Connector Jl brings 5V. Pulse Out,
and Ground to the servo. The Futaba
servo I used is intended for operation
from 4.8 to 6.0 volts, and it seemed quite
happy at 5 volts. If your servo is a
different voltage, feel free to use another

...with a bag of
servos ... you could
even make a poor
man's teleoperated
waldo ...
regulator in place of the 7805 5 volt
regulator I used. In fact, you could even
omit the regulator if your battery voltage
matched your servo's required voltage.
The servo pulser itself will operate on
any voltage from 4.5 to 18 volts with the
parts shown. If you use a cmos

equivalent for the 556 timer (i.e.
National's LM556C, or lntersil's
ICM7556), the range is 2 to 16 volts.
Hobby servo connectors are usually
in the $4 to $5 a pair range, so I
substitute plain pin and socket header
connectors, such as the Molex Waldom
connector line, which cuts the cost by a
factor of ten.
So what can you use this gadget for?
You can test servos out. Its handy to be
able to make the little suckers move
without all sorts of voodoo. You can test
the operation of control linkages easily,
too. With a bag of servos, an equal
number of these circuits and a bit of
work you could even make a sort of poor
man's teleoperated waldo that followed
the motions of your hand and arm.
If you plan to use servos on your
robot you would probably not want to
use servo pulsers to control them;
instead you would either generate the
necessary pulses in hardware with a
counter/divider chain or generate them
in software with delay loops or timer
interrupts.
Using the servo pulser before you
go to all the trouble to make the
hardware or software will allow
you to experiment. Have fun!

4

Encoder
(BEAM., continuedfrompage 1)

Troubleshoot
Robot Infrared
Sensors with
this IR Sniffer
By Bob Nansel
You asked for it, so here is the
schematic for the Infrared Sniffer, a
handy little tool for debugging IR emitting electronics. I built my Sniffer into a
small project box, though I suspect you
could build it small enough to fit in a
large ball-point pen body, the kind with
several ink colors in one pen. With the
phototransistor mounted at the business
end of the pen, and an earphone instead
of a speaker, this gadget could be made
to get into really tight places, though you
would have to use several hearing aid
batterries to power the thing (the current
version is powered by a 9 volt battery).

ted in practical robotics (rather than

computer simulations). Thus BEAM,
which stands for Biology, Electronics,
An and Mechanics is a system founded
at the University of Waterloo which
allows first time enthusiasts to get started in all these disciplines. By building
one or more self-contained creatures,
anyone can gain the confidence and ability to build a wider range of robotic
devices. There are already BEAM
demonstration creatures for each of the
following events:
SOLAROLLER
Self starting robot dragster
race.
PHOTOVORE
Robots face a closed 'world'
and each other.
HIGH JUMP
Robot creature leaps, lands on
feet.
ROPE CLIMBING
First up, first down, selfstarting.
LEGGED RACE
Walking creatures run for the
money.

INNOVATION MACHINES
Electronic chopsticks, for
example.
ROBOART
Mechanical/electronic aes thetics that move.
BEST MODIFIED TOY
Build brains into your Barbie.
ROBOT SUMO
Push an opponent out of a ring.
NANO MOUSE
A smaller and simpler form of
the ...
MICROMOUSE
Where metal mice race for
aluminum cheese.
Rules and Guidelines are available now at a cost of $5 .00 for cost of
copying and postage. These include
pictures and discussion on some of the
Behavior-Based competitors already
finished or under construction at this
University. Potential competitors will
be asked to fill out a 'behavior sheet'
ahead of time and competitions will be
determined based on the number of
competitors. Those in a class by
themselves will be given honorable
(continued on page 6)
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0 just
South Whidbey Island State Park is
a few miles down this road and

0

will be on your left.
The other way is a bit more
complicated. Assuming you are
coming south on 15, turn west onto
highway 20 at Burlington (or highway 536 at Mount Vernon if you
missed Burlington because you
blinked) to head toward Anacortes.
A few miles before Anacortes there
is a turn-off at Dean's Comer that
goes south to Oak Harbor. This
highway will still be highway 20.
About twelve miles south of Oak
Harbor, highway 20 meets highway
525; take 525 the rest of the way to
Freeland and tum right at Bush
Point road. The rest is as above.
(Yes, this is one or two miles longer
than going from 525 to Bakken Rd
to Day Rd to Lagoon to Smugglers
Cove Rd., but it is much simpler to
remember, n' est-ce pa?)
Second, there is no hard sched-

This is a cam pout,
not boot camp...

O

ule for this event. Some folks will
begin showing up at the park on the
afternoon of Thursday the 18th,
while others won't make it until
Saturday morning. That's fine . This
is a campout, not boot camp. Do
keep in mind that ranger Richard
Ambrose at South Whidbey Island
State Park says that the camping
sites will probably begin to fill up
after the 3:00 pm checkout time on
Friday.
This is an off weekend, so you
might get by coming after work on
Friday, but I strongly recommend
that you make arrangements to get a
site Friday morning. Since there is
absolutely no reserving of spaces
allowed (Ranger Rick was quite
specific), you must either be there in
person or have someone else put the
campsite in their name. The important thing to remember is that camp
sites cannot be reserved for people

not present, so it has to be in the name of someone
who is there. Any adult can pay for a single
campsite, so if you anticipate not being able to
make it by Friday noon, you should get someone
who will be there Friday morning to rent a spot. In
this situation it would be a good idea to provide
the person renting the site with at least a portion
of your camping gear so they can set up the semblance of a camp.
As an alternative to the above nefarious
scheme, you could get up very early, hop on the
ferry, pay for a site, set up a rudimentary camp
and head back for work. It goes something like
this:
The earliest ferry on Friday leaves Mukilteo
at 5:05 am, puts you on Whidbey Island about
5:25. It takes less that fifteen minutes to drive to
the camp ground from the ferry terminal, but lets
say it takes you twenty minutes plus fifteen
minutes more to pay for your campsite; that

Mukilteo-Clinton
Appromnate crossmg time ZO mmutes

Monday thru Friday
Leave Mukilteo
5:05 am 11 :35 am 6:40 pm

Leave Clinton
4:40 am 11:10 am 6:10 pm

5:30 M
6:00
6:25
6:50
7:15
7:40
8:05
8:30
9:00
9:30
9:55
10:20
10:45
11 :10

5:05 M
5:30
6:00
6:25
6:50
7: 15
7:40
8:05
8:30
9:00
9:25
9:55
10:20
10:45

M
A

12:00 Noon
12:30 pm
1:OD
1:30
2:00
2:30
3:QQ
3:30
3:55
4:25
4:55
5:20
5:45
6:15

7:10
7:35
8:00
8:25
8:50
9:15
9:40 A
10:05
10:30 A
11 :DO
11 :30 A
12:10 am
1:00

Mondays only effective July 1 • September 21
Fridays only effective July 1 • September 21 .

11 :35
6:40
12:00 Noon 7:05
12:30 pm 7:35
1:OD
8:00
1:30
8:25
2:00
8:50
2:30
9:15 A
3:00
9:40
3:25
10:05 A
3:55
10:30
4:25
11 :DD A
4:50
11 :35
5:20
12:30 am
5:45

would mean you would be headed
back toward the ferry by 6:00 am.
You would probably miss the 6:25
ferry back to Mukilteo, but another
one leaves at 6:50, putting you back
on the mainland by 7:10. You could
then go to work, slave for eight
hours (wondering the whole time
why you just didn't call in sick, instead), then catch the ....Well, you

Those ... who need
the ferry schedule
need it bad...
get the idea. That's why I've included the ferry schedule. Those of you
who need the ferry schedule need it
bad.

OK. Somehow you've gotten a
campsite and you've set up your
tent. What next? This is supposed to
be a group retreat so naturally there
are a few group activities planned.
Relax, these activities are no big
deal. First up is the Barbarian Potluck Barbeque on Friday night
starting around 6:00 pm, give or
take an hour depending on how
hungry the barbarians are. This is
the time to get the I'm-camping-soI-gotta-eat-weenies-and-burgers attitude out of the way. In the interests
of decorum, the rule stating that
meat-must-be-cooked-at-least-a-little-bit will be enforced.
Next up is a good old SRS
regular meeting to be held Saturday
morning at the regular time, but in
an irregular place, the amphitheater
at the park. This will go from 10:00
am until noon or as long as the Long
Suffering Spouses and Significant
Others allow us to go.
The final planned activity is the
Formal Saturday Potluck Dinner,
which begins at 6:00 pm on-you
guessed it-Saturday. FSPD is
strictly a Black Tie Affair, though if
you hang out next to the campfire I
might suggest that you wear a bowtie instead of the usual necktie lest it
(continued on page 6)
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(GEAR, continued from page 5)

turn into a blackened tie affair... Seriously, this is supposed to be a more
refined version of the Barbarian Barbeque. Whatever fancy dish you believe
you can prepare over a campfire, there
will be hungry hordes of GEAR campers
who will praise you inordinantly well in
proportion to the effort you expend.
For those of you who want some
structured activity to do that has no whiff
whatsoever of robotics, Ranger Ambrose
gives a nature talk with a slide presentation at the amphitheater along about
dusk Saturday evening. I would say
more, but I don't know any more, so I
won't.
What about Sunday? Sunday is
Optional Everything Day. Do whatever,
with whoever by mutual arrangement
and by all means.
Q: Who will be there?
A: Oh, just scads of people. I hear
eight or ten are corning from Canada, a
few from Oregon Territory ... And, you

(BEAM, continued from page 4)

mention and everybody will be included
in the BEAM Olympic portfolio.
The purpose of these Olympics is to
stress innovation rather than competition. We don't want solutions to be
engineered, rather we want to test how
your robot(s) will perform in a general
environment. This is in contrast to
something like the rnicromouse competition where the mice perform in a very
constrained situation and under strict
rules. All venues are open to the interested, so grab your soldering iron, raid
the junk pile, and we'll see you there.
For more information on the
BEAM Robot Olympics, respond by Email or contact:
Mark Tilden
MFCF, University of Waterloo
Ontario, Canada
N2L-3Gl
(519)885-1211 x2454
(Editor's note: the abo11e text is a portion of a
file that can be found in its entirety on the
SRS BBS)

will be there, of course.
So what are you waiting for? Come
get smoke in your eyes and maybe learn
some new stuff.
GEARHEADS UNITE!
For information. contact:
Bob Nansel@ (206) 782-5989
Mike Thyng@ (206) 362-5373
(brought to you by the folks who e11entually
admitted responsibility for ROBOSOG 90 ... )

Build a Cheap EPROM Eraser
by Karl Brown
This is one of those things that I
rather enjoy doing, to wit: accomplishing the same thing as a $200 commercial
product with less than $10 worth of
parts.
All you need to erase an EPROM is
a source of 2537 Angstrom UV with
about 15 Wtcm2 . Normal sunlight will
do this in about 150 hours. The average
fluorescent light bulb will do it also, but
takes about 55K hours . If you want to
speed up the process, you must get a
more pure source of 2537 A.
About the cheapest source I know of
is a "Germicidal" bulb for clothes
dryers. Our clothes dryer is made by
INGLIS and was made in 1958 (a couple
years younger than I am). Back in those
days "better living through science" was
popular. INGLIS thought that putting a
UV light source inside their dryers
would kill any genns that lived through
the wash. The bulb itself is simply a
tungsten filament with a drop of mercury
in it. When the filament gets hot, the
mercury vaporizes, and the electrically
excited mercury gives off UV light.
These bulbs cost less than $10 (even in
Canada) and are available at the local
INGLIS repair shop.

Simply put the bulb in a coffee can (the
light will blind you and burn your skin,
so do not look at it),line the inside of the
can with anti-static foam, and stick your
chips in the foam. The closer you put the
bulb to the foam, the faster it erases.
Since the output of the bulb varies (you
don't get a lot of quality control at that
price) you will have to experiment with
the exposure time. Do not get to thinking
that "if some is good, then more must be
gooder." You will turn your EPROMs
into "UV junkies" if you over expose
the:0. The longer you erase them, the
longer they will take to erase next time.
One very important thing: you
must place a 40 watt normal light bulb in
series with the UV bulb. It will act as a
ballast resistor. If you plug the UV bulb
into the wall directly, it may explode,
sending mercury flying all over your
room in rniniscule, hot bits. This will
make your room somewhat poisonous
for the rest of your mortal life.
Not a pleasant idea.
Besides, you want to know when the
UV bulb is on, and the 40 watt normal
light bulb makes a heck of an "on"
indicator.
Have fun!
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O About the Seattle Robotics Society
The Seattle Robotics Society was formed in 1982 to serve those interested in learning about and building robots. We
are a diverse group of professionals and amateurs, highschool students and college professors, engineers and
tinkerers. Our passion is the creation of cybernetic creatures that challenge the old definitions of life, intelligence and
practicality. We meet 10:00 a.m . to 12:00 noon the third Saturday of every month at North Seattle Community College
in room 1652. If you are building a robot or just planning one, come down and meet the gang. We are on an exciting
journey and welcome you to join us .

Upcoming Events
NOTE: The July meeting will be held in conjunction with G.E.A.R. See "Gearing up for G.E.A.R." in this issue for details.
There will be no meeting at North Seattle Community College in July .
Ju1y 19, 20 , 21

G.E.A.R. Come to the "Great Escape And Retreat" on beautiful Whidbey Island.

August 17

August meeting of the S.R.S. at NSCC, rm 1652

October??

B.E.A.M. Robot Olympics to be held in Ontario.

Subscriptions and Membership
Ouse the order form below to join or subscribe.

Subscriptions
Membership

$8 per year
$12 per year

Name:
Address:
City:
Zip:

State:
Day Phone:
Evenings:

Tell us about your interest in robotics and make your check payable to" Jeff Sandys" and send it to :

0

Jeff Sandys, Treasurer
Seattle Robotics Society
P.0. Box 30668
Seattle, WA 98103-0668
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