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I could just Die to Tap into
that.
by Bill Harrison

It's a modern trend to not use threaded parts in
the construction of mechanisms. There is an
almost endless list of way to connect or fasten
things together these days. But the good old stand
by: screws and nuts, seem to work well.
Most robots are constructed out of odd things
that were never intended to go together. Some
times they can "just fit together," but many times
the robot enthusiast has to do some modifying.
Besides cutting, threading seems to be a large part
of robot building.
Often threading is feared as something beyond
a robot builders capability, and a more
complicated, labor intensive, and unreliable
method can be used.
A friend of mine finally tried tapping threads,
and decided that he really like it. It made robot
making that much easier.

Why Tap or Die Threads
To use a screw to fasten something, a tap is
used. Screws can be removed and reinstalled
repeatedly, are reliable, easy to find and
inexpensive; they are very strong and can be used
to locate things.
To use a nut to fasten something, that isn't a
screw, a die is used. It puts the thread on the
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outside of a diameter. There will come times
when a particular screw just isn't available. The
screw you need can sometimes be fashioned out of
a screw by cutting it and rethreading it to a new
length. Shafts can have threads cut into them, so
nuts can be used. Taps and dies can also be used
just for fixing damaged threads.

Thread Making Methods
There are a lot of ways to make threads.
Threads can be cut with a tap or die, cut with a
single point on a power machine, formed by
special taps and dies, cast into the part, formed by
special forming machines, or ground in by
grinding wheels.
There are screws that form or cut their own
threads as they are screwed in. Some screws even
drill the hole as well (this used on power
equipment). I've used ordinary screws to form
threads in holes without threads in soft materials.
This works in wood, some plastics (like nylon or
polycarbonate, but *not* acrylic), and even some
thin, soft aluminum.
The two common types of taps used are the
two and four (sometimes three) flute taps. The
two fluted tap is used for automatic machines to
tap straight in, without reversing 'till the full
thread is made. It can be used by hand, but
requires room for the chips ahead of the tap. The
four flute (and three) are, by far, the most
common. See the tapping procedure, below, for
tapping with a four flute. There are also
"bottoming taps"-stay away from them. They are
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hard to align with the hole, unless you need the
thread to get close to the bottom of a hole (and
then it's best to start the thread with a regular tap).

Thread Cutting Fluids
To make a nice clean thread, in most materials,
a thread cutting fluid can be used. Brass doesn't
need any, but copper can't be threaded without it,
and everything else in-between.
There are general and special cutting oils for
threading. Water is used, and sometimes with a
water soluble oil in it. Air works too in some
situations.
There are two reasons to use a fluid: first, to
form a film barrier between the cutting edge and
the material, and second, to cool the cutting edges.
The cooling is why water and air work, but even
the other fluids depend on cooling a lot Don't use
water on steel, as it can rust, but plastics don't
mind water. Petroleum based fluids can't be used
on a lot of plastics (especially acrylic).

Tappable Materials
Steel, aluminum, brass, copper, plastic, and
even wood can be tapped or died for threads.
Some steels cut pretty easy, and some need
special oils (such as Rapid Tap, by Relton Corp,
purchased from McLendon's), and some can't be
tapped at all.
Aluminum usually needs a thread cutting oil
(Rapid Tap works, but Relton makes an aluminum
cutting fluid: A-9). If the oil isn't used, the
aluminum could gall and wreck the thread, as well
as jam the tap or die. What happens is that the
aluminum gets gummy and sticks to the tap or die
in spots, which creates heat and it balls up and
sticks more. The aluminum will actually weld
itself onto the tap or die and tear and plow through
the other aluminum. The tapping fluid makes a
protective film between the cutting edges and the
aluminum, and also cools it (by evaporation when
heated by the threading operation).
Some plastics are threadable, but some are not
Acrylic should not be threaded (in most situations,
but there are times it works). Polycarbonate can
be tapped, but also screws can be run into
threadless holes without too much trouble. It is
important to know which plastic you are dealing
with and it's threadability, since it isn't apparent at
times. For example, acrylic can be tapped very
nicely, assembled, and everything look OK, only
to find cracking problems days or even weeks
later. And worse yet, all it takes is the screw to be
started a little wrong-at any time-and a catastrophic
crack can happen.

Encoder # 102

Sheet metal screws work well with wood, but
threading and using machine screws can work as
well. Usually you want to use large threads with
small loading forces. Screws can be just run into
wood as long as it doesn't split the wood.

Thread Sizes
There are English units (such as #10 or 1/4
in.), and Metric units (such as 6 millimeters) used
to size threads. Here is a short list of some
common English threads, with drill sizes, in
common use for building small robots. Thread
Pilot hole Clearance hole (size and (drill and (to
slip screw threads per inch) inch diameter) shaft
through)
4-40 #43 (0.089) 1/8 (0.125) or 3/32 (in a
pinch) 6-32 #33 (0.113) 9/64 (0.141) or 1/8 (in a
pinch) 8-32 #29 (0.136) 11/64 (0.172) or 9/64 (in
a pinch) 10-32 5/32 (0.156) 3/16 (0.188) 1/4-20
13/64 (0.203) 1/4 (0.250)
These sizes are just a recommended starting
point. In soft material you can stick with the small
drill, or even get a bit smaller. In harder material,
you may want to get a little larger. If you go too
large there may not be much material for the screw
to hold onto, and the thread may get stripped
easily.

Tapping Procedure

Two taps, one in a tap-han le.
Drill the pilot hole for the thread size (see
above short list). Try to get the smallest drill that
will work. Larger diameter drills are easier to tap,
but weaken the thread (sometimes this is OK and
prevents a broken tap, which you really don't
want).
Use a tap handle to hold onto the tap. A tap
handle has a square chuck to fit the square end on
-2-
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the tap. This is needed to handle the large tapping
torques required.
.
If using a fluid, put a *tiny* drop on the very
end of the tap. More fluid is just a waste. Even
"wetting" your finger with the fluid and brushing
your finger on the tap works (limit skin exposure
to some of these fluids).
Start the tap by lining it up with the end in the
hole. If the end doesn't fit into the hole, the hole
is too small and needs to be drilled a little larger. I
look from two different angles to make sure it's
perpendicular to the surface. If you look at only
one angle, it can tilt away or towards you. Give
the tap a clockwise twist (for regular right handed
threads) about 1/4 turn. Double check tap angle.
It's hard to get it right, but with practice... If it's
not right-don't just force it over-untwist it and
start over. If you force it over you will break a
tooth on the tap, and it will be all over for that tap.
With even one tooth chipped on the end, a tap is
no good. If the tap is still straight, turn it in a
couple of turns, stop, untwist it 1/4 turn, turn it in
about 1/2 tum, untwist it 1/4 tum, and so on till
the thread is done. The untwisting is important to
break the chip into pieces. If the chip gets too
long it can jam the tap. Finally unscrew the tap
straight out.
The biggest reason for broken taps is a
sideways force on the tap. While tapping by
hand, it is easy to push on one side of the tap
handle like a wrench. This not only twists the tap,
which is OK, but puts a large sideways push on it,
which is not good. Always push on both handles
in opposite directions, with the same force. Taps
under 6-32 in size get harder to do without
breaking. It takes a steady, controlled hand to
hand-tap an 0-80 thread, and I don't recommend it
(though it can be done).
A broken tap can really wreck your day. They
can't be drilled or broken out. If you are lucky,
you can use a pair of pliers to untwist it--:if enough
is sticking out. Usually, you have to simply not
use that hole; so use care. Taps are a little flexible,
so with practice you can tell when ~ou are clo~ to
breaking, without actually breakmg. But you
won't learn the feel 'till you've broken a few, and
wrecked a few days.

Using a Die

.

.

.

Using a die to cut threads 1s a lot like tappmg,
as described above. A die handle is used, which
has a screw in one side to fit into a dimple in the
die. Some dies are hexagonal for high torque.
The diameter of the material to be threaded
should be about the same size as the needed
screw.
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Getting the die straight seems harder for me
than a tap, as it's hard to see if it isn't straight.
There is a correct side to start from that is
usually marked; this side has the lead cutting teeth.
To get up close to a shoulder, I start with it this
way, and turn it around for the last thread. Dies
take a lot more torque to cut. That is why the
handles are longer. It also makes it difficult to
hold onto your part.

Two ies, one in a

Local Sources of taps and dies
Hardware stores are the best places to look,
such as Eagle, Ernst, or McLendon's. Screw
suppliers are another source, such as Tacoma
Screw or SeaTac Nut and Bolt. The screw
suppliers have the small taps and dies, such as
below number 6. Machine tool suppliers have
them, and *any* type you could want, but they are
usually geared for industrial clients.
I've seen surplus taps, but watch out: if they
are chipped or dull, they are no good! Most I've
seen are too large for me as well. Many of us
can't even tell if a tap is dull, so I'd recommend
buying new only. Even a resharpened tap can be a
problem, since all the teeth can get dulled and the
end is all they sharpen.

Conclusion
I recommend practicing with a larger tap and
die, perhaps 1/4-20, on something nice, like brass
or easy steel or aluminum. Pay attention to what
happens, and with time you will get better; and
with enough time you can do 0-80 threads. The
bigger taps and dies are easy enough to do, ~at
you should have no problems-and you can enJoy
threading right away.
Tinker ( Bill Harrison) sinerobt@halcyon.com
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Starting to use Encoders
by Tom Dickens
As I mentioned last month, I'd like to
investigate the use of wheel encoders with some of
my robots. My first attempt involves a robot
based on a Wizard body (made by Bill Harrison)
which I won by taking first-place in the sumo
contest in our last Robothon. These bodies are
similar to the robots the SRS currently has running
at the Seattle Pacific Science Center.

perfected the circuit. As it currently is wired I
have an LED blink for each sensor as it "sees" the
black and white sections on the encoder. I will try
different ways of monitoring these sensor lines by
the HC 11; using the input capture lines may
provide the greatest programming flexibility, but
we'll see. My ultimate plan is to calibrate the
sensors to allow the robot to "know" how far it
has moved, to move in a straight line, and to be
able to turn precise 90° turns. With this in place I
should be able to compete in the Dead Reckoning
Competition and also in the Grade Maze. I'll be
bus in the next few weeks!

Lessons Learned

Using a pair of modified servo motors (Futaba
S-148); 3" Dave Brown wheels, a BOTBoard,
and a junk-box-switcher (thanks Karl), I quickly
got the basic robot up-and-running. I u~ed t~e
HCll assembly language program as wntten m
the Spring issue of TRP (The Robotics
Practitioner) for a simple 68HC 11-based robot and
a two-switch front bumper. My new robot was
soon bumping its way around the kitchen.
I was now ready to put encoders on the
wheels. I created a 2-circle encoder by writing a
Postscript program (I'll detail how to do this in an
upcoming Encoder). The outer ring has 12 black
and 12 white sections, the inner ring has half that
many. I plan to use two sensors per wheel, but
I'm only using a single sensor on the outer ring
for now.
·
The sensor is an IR pair (the old Vetco type; I
still have a few on my workbench). I used a
simple digital circuit to decode the receiver using a
74HC04. I'll include a schematic when I've
Encoder# 102

Even though I've just begun working with
encoders, I've learned quite a bit.
The Dave Brown wheels are spongy; like fine
density foam. I started attaching the paper
encoders to the wheels when I noticed the
distortion of the wheels caused by the weight_of
the robot. The paper, if glued to the wheel, would
warp and fold-Not good! I ended up gluing the
paper encoder to tag-board, and then gluing the
tag-board to the hub of the wheel, about 1/16"
from the wheel. Also, with a 3" encoder and the
foam-wheel compression, a 3" encoder would be
hitting the ground. I re-sized the encoders to be 2- 5/8" to give them enough clearance.
I tried the IR sensors at different distances
from the encoder. These sensors work well about
1/8" to 1/4" away. From past experience I've had
with IR sensors I will be sure to test these in all
types of lighting, and to also plan to calibrate them
in new environments.
Well, this is a start. I'll write more next time
about my successes with these new sensors and
encoders. Hopefully I'll have this all up-andrunning to Robothon. See you then.
Tom Dickens tpd6908@yak.ca.boeing.com
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From ihe Office of the Secretary ...
Another fantastic SRS meeting, held on
Saturday 10-21-1995.
This was our first meeting at Renton Technical
College, room 205. Terrific facility. Kevin Ross
opened the meeting with his normal humor and
placed the list of members that wanted to discuss
their agenda items on the whiteboard.
Jim Cox was first and couldn't stay long. He
discussed the issues with the Encoder and the
possible need for additional revenues to keep it
going. Karl Lunt will give us a financial report at
the next meeting so we can determine the need, if
any, for an increase in the dues. Alternatively, it
was discussed that we could have more auctions.
Jim also wanted feedback on the complimentary
issues that were going out and if any should be
cut. Steve Baltazor is one of the RTC electronic
teachers that will be our point of contact for the
school. His phone number is 235-2300 and his
eMail ·address is stevebaltazor@prostar.com.
Steve told us that his students were working
with the 68HC 11 's and were very interested in
stepper motors, controllers and servo system. He
was hoping that our relationship with RTC would
be mutually beneficial. There were about 7
students that showed up for the meeting. They
are particularly interested with what we are doing
and what the applications were.
Tom Dickens' agenda item was the Encoder.
He needs the articles by this Tuesday. He also
discussed the November Robothon which will be
held the Sunday after our next meeting which will
be November 19 for the event. He-said we'll try
to get the same room as the last Robothon. Next,
Tom talked about the Robix construction modules
and passed around a catalog. Great stuff!
Kevin Ross talked about the LM34 remote
temperature probe. He passed around several
probes on which he did the machining. ( Darn-I
thought software types couldn't do hardware) He
did a beautiful job. Ready to hob some gears
Kevin? He also told us the status of the
INCORPORATION of SRS. The state has cashed
the check for our application. A student indicated
that it takes 8-12 weeks. Times up.
Karl Lunt showed off his new robot. It uses a
Rubbermaid beer cooler. The unit is about 22 by
28 inches and weighs about 20 lbs. Dan Mauch
made the rear axles and mounted two 2L011
gearhead motors on the back of the unit. Karl
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installed his RF modem, remote scanning TV
camera. The 7" wheels are from McLendon's and
are replacement lawn mower wheels. It looked
terrific. Great job Karl! Only problem was there
was not enough room in the classroom to run the
robot.
Dan Mauch showed off a $10 LCD
temperature probe that measures temperature from .
30-300 F. He uses it to determine the temperature
that he fries his mosfet at. It's available from
Radar Electric. He then presented a little technical
information on converting 6-wire unipolar motors
to 8-wire parallel coil bipolar motors. By placing
the windings in parallel, the inductance is lower,
which provides better performance at high speeds.
Bill Harrison talked about his Johnny Walker
single servo robot and did a demonstration. He
passed around the robots he modified from the
basic design of the Pacific Science Center robots
that SRS built. He showed off his nearly
completed dynamometer test stand. Great job.
Bill also did a demonstration of smashing plastic
for the technical session after lunch. His title
belies the skill that it takes to use acrylic plastic
and other plastics in robot construction. The tech.
section covered the basics of working with
plastics; from cutting it to milling it, and then
joining it Very informative. Thanks Bill!
Gary Teachout showed off his IR range
detector. As an object moves closer, more .
(different) LEDS turn on, as an object moves
away, the LEDS turn off. It uses a circuit similar
to Karl Lunt's. It was a real nice demonstration of
multiple IR emitters with a focusing system.
Ron Provine showed off some Halloween toys
that may have use in robots. The prices are sure
right.
Bill Bailey demonstrated his new circuitry that
eliminates the problem with ambient IR from
florescent lights. He placed a wall of pleated
paper around his robot and turned it on. It sensed
all the paper and maneuvered it way through the
maze. It was very, very smooth running. Terrific
job Bill! Don't forget to make the schematic
available to the Encoder. [I'll be waiting ... Tom]
There was a general discussion of various
items of interest. The meeting was adjourned for
lunch then restarted about 1:20 for Bill's acrylic
presentation.
Dan Mauch: dmauch@dmauch.seanet.com
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The Vice President Says .
We held our first official meeting at Renton
Technical College on 21 October, and everyone
had a great time. Several SRS members showed
off some way cool robots, and the RTC students
got a chance to meet most of us and to learn some
of the techniques we used to make our machines.
We had what is for us a light turnout; total
attendance was at least 40 humans and about a
dozen robots. J-205, the classroom RTC had set
aside for us, filled quickly and it was standing
room only for most of the meeting.
I certainly appreciate R TC letting us use the
room; but had the weather been any worse,
attendance could have easily hit 60. Perhaps we
can get a larger room for next time.
I would like to see a larger venue for a
different reason. I didn't have enough room to
show off BYRD, my latest 'bot. BYRD, which
stands for Back Yard Research Drone, stands two
feet high and nearly three feet long. It needs lots
of room to move about, so I couldn't really give a
good demo at the meeting.
I built BYRD around a Rubbermaid rollaround beer cooler. This cooler comes already
fitted with 7" fat plastic tires. The front tires serve
as independent casters, and the back tires are
mounted to a fixed axle.
With considerable help from Dan Mauch, I
replaced the entire back axle and wheel assembly
with a metal plate holding two right-angle motor
brackets and two 2L010 Dayton 12 VDC gearhead
motors from Grainger. I then fitted each motor
shaft with a 7" hard plastic lawn-mower tire;
purchased from McLendon's hardware up in
Woodinville. I locked each wheel onto its motor
shaft using the club's standard 1/2" wheel adapter.
The added motor and wheel assembly tilted up
the back end of the beer cooler, giving the robot a
rakish, devil-may-care profile. This fitted well
with the cooler's color scheme; a modem bright
green on the bottom with a light gray top and
wide, purple stripe where the pull-around handle
fits into the top.
These beer coolers sell for about $80 new,
though you can find better deals if you shop
around. Even at $80, I consider this a great buy
for a beautifully designed robot base. Waterproof,
lightweight, already equipped with casters, and
sporting an eye-catching color scheme; it's a
combination that's hard to beat.
The cooler's interior compartment was
designed to hold a bag of ice and several bottles of
Encoder #102
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malted beverage. Marvin Green and I used the
space for a pair of 6-VDC 10-AHr gel-eel
batteries, a 68HC11 computer, a motor-controller
board, a 9600 baud RF spread-spectrum modem,
a Junk Box Switcher board, and other goodies.
And I still have plenty of room left over for a sixpack!
I'll devote an upcoming Nuts & Volts column
to a full description of BYRD's inner workings.
For this column, though, I'll provide details on
just one aspect of BYRD's design, the relay
switching board.
.
·
I designed a small circuit board that provides
two switched 12 VDC connections. These
connections allow me to hook up some 12 VDC
peripheral, such as a video camera, and tum that
device on-and-off by simply changing a digital line
from the 68HC11 computer.
The circuit couldn't be simpler. I used a single
TSC4427 MOSFET driver to ·drive the coils of
two 12 VDC relays. I then wired the normallyopen contacts of each relay to switch power onto
an output connection, for use by the external
device.
The 4427 comes in an 8-pin DIP, and contains
on-chip protection against the relay coil's reverse
EMF. I added a 4.7 KQ pull-down resistor to
each digital input on the 4427. This mod lets you
remove the connection to the 68HC11 computer
without having the relay board suddenly tum on;
due to noise on the input leads.
For relays, I used a couple of surplus Omron
DIP-style units. These are small, light, and easy
to connect You can find them at VETCO, Active,
and any of the larger mail-order houses. They
usually cost about $1 each from surplus, or free if
you can rip some out of a busted copier or other
large piece of electronic scrap.
If you do use the surplus devices, make sure
you get relays with a coil voltage that matches the
supply voltage. This means 12 VDC relays for a
- 12 VDC battery; don't try to use 5 VDC relays
with such a battery.
I can now hook just about any 12 VDC
peripheral to one of these relay connections, so
long as the device draws less than 2 amps. This
means my 68HC11 computer can control a video
camera, a siren, a strobe light, a tape recorder, or
nearly anything else. •
BYRD is large enough, and its motors strong
enough, to carry a wide range of experiments. In
months to come, I hope to add an arm and gripper,
a video link, and a variety of sensors.
-6-
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Hopefully, other SRS members will build
BYRDs of their own. This would let us add a
large contest to our event list, one calling for
remote exploration and sample collection.

Keep on keeping on ...

Karl Lunt:
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From the Office of the Prez:. . .
I have heard from a number of members in the
past couple of meetings that they would really like
help getting started building a robot. Actually, it
turns out the same subject comes up every few
months as new members come and go. The most
often asked question is "How do I start?". I think
it is a prime time that we do something about this.
At next month's meeting I plan to have an
afternoon session to go over the basic technology
that we use to create some of our robots. I plan to
have this be a summary of the past 3 years of
robotics work that we have done. I will focus on
our use of the BOTBoard, converting servo
motors, IR sensors, Tiny4th, SBasic, PCBUG,
and other basic technologies that seem to be core
to our club. This will be an opportune time, since
we can plan to have follow-up sessions during our
November Robothon event the next day. Bring
your tools, your robot guts, and your questions to
the next meeting.
It would be great if others in the club would
make themselves available to help those in need
(Robotically Challenged?). Plan to share, in
depth, your experiences next month. A little premeeting organization can work wonders here. If
you have your favorite suppliers and mail order

places, bring addresses and phone numbers. If
you have notes on various robotics or motion
control subjects, bring them too. Actually, it
would be great if you could put together your
information and bring it every month. Spend
some time with someone who needs your help.
Consider giving out your phone number, or
meeting someone for a few hours to help out.
If you are going to be a consumer of
information, bring a notebook. Ask those tough
questions. You know, the ones that show you
haven't a clue about what's going on. No
question is too trivial. This isn't a trivial hobby.
If it was, there would be a robotic parts section at
Ben Franklin (wouldn't that be nice!).
I am open to suggestions on how we can
provide more or better information to new
members. I have considered making a 1 hour
video on our technology so new members can see
how a small robot gets built from a BOTBoard, a
pair of servos, a few sensors, and some software.
If you are interested in perhaps helping out with
this project, please send me eMail or by phone
(206-936-3660), or at the next meeting.
Kevin Ross:

kevinro@microsoft.com

Three SRS Members Published in Robot Magazine
Three members of the Seattle Robotics Society
published articles in the summer issue of The
Robotics Practitioner magazine. Tom Dickens
described the robot he built for the line-following
contest sponsored by SRS. This four inch cubeshaped robot follows a black line on a white sheet
of paper. Dickens also provided construction
details about the robot his son Tommy built from
LEGO pieces. When Tom Dickens isn't building
robots, he works for Boeing Computer Services in
Aerodynamics research, and also teaches evenings
at Cogswell College North.
Karl Lunt, vice-president of the Seattle
Robotics Society and amateur robotics columnist
for Nuts and Volts magazine, wrote an article
about writing robot software in the Basic computer
language. He said, "I have developed a language
system I call SBasic, specifically designed for
novices who want to start writing software for
robots." He takes readers through a step-by-step
process for using SBasic to play a song. SBasic
is available at no charge through the Internet for
the robotics community.
Encoder #102

by Joy Weese
Bill Harrison, owner of Sine Robotics in
Woodinville, built a robotic mouse that chases a
flashlight. The mouse was originally a toy that ran
along a wall, but had no computer "brains."
Harrison modified the toy by adding a
microprocessor, light-detecting sensors, and
software. His goal was to "design an easy, userfriendly robot that could be built by a beginner."
The article's detailed instructions make his robotic
mouse the perfect project for a budding robot
builder.
The Robotics Practitioner, the journal for robot
builders, is published quarterly by Footfalls.

Footfalls, Ltd.
483 S. Kirkwood Road, Suite 130
Kirkwood, MO 63122
trp@footfalls.com
Contact:
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With his strong voice, I'm confident we will
remain focused! Thanks Dick!

Robothon:
Last August we had an exciting day of robots
and competitions. It was so much fun we decided
to use August's event as a warm-up for a
November competition. We also learned a lot that
day, and we are applying those lessons here.
The main problem was the free-form nature of
the day. Even though a schedule was posted, it
was not followed very well. We filll stick to the
schedule this time. To help with this we will have
sign-up sheets for each of the events. You can
register for an event at the SRS meeting the day
before, or during the Robothon. Sign up early.
Another way to help us stay focused on the
schedule is to have a master-of-ceremonies to
announce the events and keep things moving
along. Dick Martin has volunteered to do this.

Day-before workshop
After our regular November SRS meeting, we
are planning an afternoon of technical workshops
sharing our knowledge of robots. Many aspects
of robot building will be looked at by various SRS
members. I'm sure we'll look at hobby servo
motors, BOTBoards, the capabilities of the
68HC11, programming the 68HC11 (with
SBASIC, forth, and assembler), and other things
members bring in to share. It should be a fun
afternoon and a good prelude to our Sunday
competitions. Bring your robots; working or not.
If they aren't quite working, ask for help; that's
what the session is all about. The more robots
ready for Sunday, the better. See you then.

Robothon '95 Encore Schedule of Events:
November 19th at RTC
Start Time
Event.. ...............................................................Event Sponsor
9:30
setup
10: 00
Event Sign-up & Sumo Qualifications ....... Bill Harrison
10:30
Line Following .................................................... Karl Lunt
11 : 00
Dead Reckoning .................................................. Kevin Ross
11 : 3 0
Rapid Deployment Maze .................................Dick Martin
12:00
LUNOI
1: 00
Sumo ....................................................................... Bill Harrison
1:30
Grand Maze .......................................................... Keith Pa yea
2:00
Robot Artists ....................................................... Tom Dickens
2: 3 0
Floor Show ............................................................ Keith Pa yea
3: 00
Wrap-up - Results - Awards ........... ............. Kevin Ross
3: 30
Cleanup .................................................................. SRS
4:00
Adjourn

And Now Words from Jim,
our Distributor . . .
For SRS members who wish to receive a 20%
discount on computer and technical books at the
Tower Books in Bellevue WA., please use the
mailing label that comes with your copy of the
Encoder. If you have tossed the envelope that
your most recent copy arrived in, you will have to
wait until your next issue arrives.
·
I have initiated a new format for the mailing
labels to better show · when your
subscription/membership expires. Starting with
issue #102, the label will now have something
like: 115/Dec.96. This means that subscription's
Encoder #102

last issue is #115, which will be in Dec. 1996; that
is if we keep to a monthly publishing schedule.
Please remember to renew your subscriptions
early to avoid missing an issue. Also remember
that the Tower Discount only applies to computer
& technical books and NOT to any other nonfiction books, fiction books, or any magazines.
Brad, who is the manager at Tower Books in
Bellevue is very interested in carrying books from
A.K. Peters such as Mobile Robots by Flynn and
Jones. Look him up; he'll be more than happy to
help you. Hope you all can take advantage of this
offer and enjoy the books you get.
Jim Cox
-9-
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Marvin Green marvin@agora.rdrop.com
.821 SW 14th St. Troutdale OR 97060 (503) 666-5907
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Can't Touch This:
One of the things I like about building robots is, you never know what you might find that will come in
handy to build a robot. Years ago, while I was in college I went with a date to a movie theater.
Walking down the isle of the theater, I noticed something that would make a great robot body. ' Wow perfect' I thought, as I stuck my hands inside to examine this perfect robot body. I looked up with a
smile, and my date looked mortified. It was then that I realized I had both my hands inside of a
garbage can.
Luckily now I am married a woman who understands me.
Anyway I received Email form Tom Cicatelli. He said he had a been experimenting with an electronic
stud sensor, and thought it would be useful for robots. He explained the stud sensor as a device that
you slid it against a wall, and LEDs displays the relative density of the wall. I quickly went down to
the local hardware store and purchased a hand held stud sensor from Zircon for only $11. 99.

t
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Zircon Stud Sensor
I had the stud sensor taken apart as soon as I was home. Inside I found a small circuit board, with one
IC and a handful of resistors, capacitors and LEDS. The most interesting part was the three flat copper
panels on the circuit borad. This was the sensor. Activating the device, the circuit calibrates itself to
the surrounding area. If any object moves toward the sensor, its capacitance changes, and the LEDs
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display the change. The stud sensor can be adjusted and I found that I could sense my hand from
several inches away. The display changes as I moved my hand closer. OK it can see my hand. Can it
see a pencil? Yes. Can it see a piece of paper? Yes. Can it see glass? Yes. The stud sensor could see
everything I could throw at it.
It took about 20 min. to connect the stud sensor to my Explorer Bot* . I connected the output of two of
the LEDs to the robot. One signal indicated when the robot was too far from the wall, and the other
indicated when it was too close. A few lines of code and I had a simple wall following robot. The stud
sensor would keep the robot about 3 inches away from the wall without ever touching it.

Theory of operation for the stud sensor: The circuit sets up one oscillator and two one shot
multi.vibrators. The two one shots are triggered by the oscillator at a constant rate. One multivibrators
is connected to the copper plate, this is a sensor plate. The other multi.vibrator connects to a fixed
capacitor. The difference between the discharge rates of the one shots determines the relative strength
of the capacitive field.

The Explorer BOT:

*
is a simple robot that is designed as an experimental platform. The
base has two RC servos, a Basic Stamp, and a bread board area. Simple and sweet. With the bread
board I can very quickly test different circuits such as the stud finder, phot cells, or IR detector. With
the Basic Stamp on the robot, I can very quickly write code to test the hardware. Simple. Fast. Fun.

----

Basic Stamp

Bread Board

I

Explorer BOT

The meeting place for PARTS has changed to Mount Hood Community College. The meetings are the 1st
Saturday of every month, at Mt. Hood Community College. Room 1277 at I 0:30 am. A special than.ks to
Vern Hartshorn for making this wonderful meeting place available. Thanks Vern!
If you would like more information about our club con!act: Kile Kroker@,(503) 239-5853, Steve
Schoeneman @(360) 247-6237, or Marvin Green @(503) 666-5907.
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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, high-school students and college professors, engineers and tinkerers. Our passion is the
creation of cybernetic creatures that challenge the old definitions of life, intelligence and practically. If
you are building a robot or just planning one, come down and meet the gang. We are on an exciting
·oume and welcome ou to ·oin us.
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3rd becomes NE 4th St Exit
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SRS expresses their thanks:
To Renton Technical College
(R TC) for providing us a
location to call home.
To Applied Microsystems
(AMC) of Redmond WA. for
the use of production facilities
in the publication of the Encoder

NE 4th

Northbound: Take Exit
_ _ _ 4B, circling back under
Maple Valley the freeway. Turn right
on Sunset, then turn
Hwy (169)
right on NE 3rd St.,
(Carco)
going east underneath the
freeway. 3rd becomes
NE 4th St

Exit
4A

167

Next Month: Robothon '95 Encore results, lus much more...
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RTC is at the
intersection of
NE 4th and
Monroe.
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