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By Keith Paul

What good is it, or what can it do? These were the most
frequently asked questions while ‘Robbie’ the robot was
on display at Bell Canada’s recent ‘open house’ held to
celebrate the opening of their new 24-story Regional
Headquarters building in Toronto. ‘Robbit,’ a tall conical
shaped robot (Photo 1), and ‘Gronk,’ the shorter cylindri-
cal machine (Photo 2), are the two robots which John
Hughes and myself built over the past year.

| first became interested in robots while attending a
communications trade show in Kansas City, Missouri,
last year. | was not so much taken in by the technology
required to make it work at the time, as | am exposed to
that daily in my work, as | was the effect it had on the
people that were confronted with a robot for the first time.
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Robbie, the first attempt at
building a robot, was constructed
of . . . sheet metal, conical
shaped to form the outer skin.

How does one feel talking to a piece of tin and elec-
tronic gadgetry resembling something less than a
mechanical man, say, a shop type vacuum cleaner?
Well, it soon became apparent to me that there are as
many types of reactions as there are people.

However, three main reaction categories can be de-
rived by observation. The first and most prevalent is sur-
prise followed by bewilderment and in some cases fear.

Watching and noting these reactions with Robbie the
robot, who weighed some 50 pounds and stood over 5
feet tall, caused the uneasy feeling that if it dropped a.
wheel off the edge of a walkway, it would topple over,
crushing a small dog, child or Volkswagen. This led to
the development of Gronk, the second robot, smaller
and less threatening. Robbie, the first attempt at
building a robot, was constructed of %2" x 5’ sheet
metal, conical shaped to form the outer skin. This
mounted on a 2" plywood base 26" in diameter (this
dimension happened to be that of my son's bicycle
wheel used to draw the circular base). Two used car
windshield wiper motors mounted vertically were its
basic ingredient. These motors were energized by two
6-volt motorcycle batteries (BN2-2A) connected in series
to give the 12 volts required to run them at full speed.
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Figure 1. Functional Schematic of X MTR Sub-audible
Tone Generator (25-35Hz) for Robbie the Robot.
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Mobile Robots

Two speeds were provided by using the full 12 volts or
tapping into the 6 volt connection, approximately 60/30
rpm respectively. Fast or slow speed was selected by a
manual switch placed just below the back of his head at
shoulder level, along with the power on/off switches.

The forward, right and left turn functions were accom-
plished by simply providing power to both, left or right
wheels respectively. This was all under remote control
using a hand-held RS, FM-91 Wireless Microphone and
an RS AM/FM Pocket Portable Radio 12-609 mounted in
the head of the robot. The head is a sphere, originally
used as a speaker enclosure.

With the speaker removed and the receiver taking its
place, along with the antenna sticking out the top of it, |
now had remote controlled voice and functions.

The functions were operated by transmitting sub-
audible tones 25 and 35 Hz which were push button
energized and injected into the FM transmitter's ampli-
fier stage (Flgure 1). At the receive end the sub-audible
tones were picked off the receiver speaker (using the
earphone jack, modified) and cabled to the base where
they were amplified and used to lock two phase lock
loops (667’s). If and when they lock, it causes an output
which controls a transistor driver which in turn operates
two RS 12V DC DPDT relays. The 6 or 12 volts derived
from the motorcycle batteries were passed over the
form ‘c’ contacts fo the relays to the windings of the
motors (Figure 2).
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Figure 2. Functional Schematic of R CVR Sub-audible
Tone Detector for Robbie the Robot.

By pushing the buttons on the control box which in-
jected the sub-audibles into the FM transmitter and/or
speaking into the associated microphone you could con-
trol the forward direction of the robot and provide a voice.

Clearance lights, inserted in to the 2" exhaust flex
tubing used for arms, which were subsequently bound
with plastic electrical tape, were lighted over contacts
of the right/left relays when the motors were energized.
This provided some measure of awareness.

It was soon found that the FM transistor and receiver
would fade and/or drift off frequency just enough to give
unreliable operation. Also, the phase lock loops
wouldn’t, at times most of the electronic buffs know.
Worse than that, it is characteristic for their output to
become pseudo analog. This means that the output fluc-
tuates rapidly between zero and one, leaving you in the
“twilight zone.” When this happens Robbie’s behavior
becomes erratic to say the least, and just maybe you
have created a monster.

APRIL 1978

PHOTO 2

PHOTO 4

INTERFACE AGE 105



INTERFACE
AGE

BACK ISSUES

Available in Limited Quantities

1976
APRIL, OCTOBER, NOVEMBER

1977
JANUARY, FEBRUARY, MARCH, MAY

$1.75 + 50¢ Postage & Handling Each

1977
JULY, AUGUST
SEPTEMBER, OCTOBER, NOVEMBER

1978
JANUARY

$2.00 + 50¢ Postage & Handling Each
INTERFACE AGE

Department B.I.
P.O. Box 1234
Cerritos, California 90701

he N
Software
Collection

Business Programs For

AM-100
MICROPQIIS™

Poly-8813

Send $3.95 for
fully illustrated catalog w/
instructions, flow charts,
print outs- A/R, A/P, G/L,
Payroll, Inventory, etc.
(programs are $25-%$250)

oY1t 5HOP

the affordable computer store

4 west mission

santa barbara, ca
93101

(805) 966-2638

106 INTERFACE AGE CIRCLE INQUIRY NO. 100

PHOTO 5

However, this first attempt was worthwhile as | soon
found out what approach not to take. | should add, how-
ever, that for some fun with a semi-autonomous, (not de-
signed that way), robot at a price almost anyone can af-
ford, this approach has merit.

My second attempt at being creative resulted in a
robot known as Gronk. Physically short and squatty,
about 40" high and 22" in diameter, is more robotish in
the popular sense.

Photo 2 is a general view of this robot as it appears.
Practically speaking it resembles a large domed can of
spray deodorant. Actually the outer skin is a 40 gallon
(Imperial) hot water tank cover chopped down to 26”.
The machine is cylindrical, and weighs 50-60 pounds. The
metal skin is covered with felt material, which gives it a
warmer appearance plus color. This skin is removable for
gaining access to the drive motors and electronic con-
trols. Limited access to these components is also avail-
able through a covered port at the back.

Modular construction is used where possible, i.e.
motor mounts, plug-in relays and circuit cards, etc.
(Photo 3). The entire unit is powered by a number of 6
volt motorcycle batteries connected in series to provide
up to 24 volts DC.

The robot's locomotion comes from two drive wheels
(Photo 4). An idler is provided as a third wheel for balance.
Direction is given by stopping one wheel and driving the
other. The wheels are constructed of solid rubber 412" in
diameter and 12" wide with a center steel core that has
been forced onto a steel shaft. The shaft is geared and
mounted between two self aligning pillow blocks. If
both wheels are moved in the same direction, the robot
travels forwards or backwards in a straight line. If the
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wheels are moved in opposite directions, the robot exe-
cutes a near perfect rotation about its vertical axis.

The precision of movement is limited principally by
non-planer floors, wheel slippage, unequal wheel dia-
meters, and the like.

The drive motors are Delco Appliance Motors #5070200,
12 volt DC reversable clutch driven geared units with
electro-mechanical braking. | found these at an aircraft
surplus parts store in Toronto. By the way these surplus
stores, rather than the usual electronic surplus stores,
have a better selection of good quality components at
an almost affordable price. These motors were only
eight dollars a piece; the wiper motors previously used
were ten dollars each. | found matching shaft gears that
gave me a wheel rotation of approximately 60 rpm.
These were then assembled on a steel plate %" x 15" x
13" to form the arrangement as shown. Incidentally,
don’t use steel. Use aluminum and bolt things together
if you don't have access to a heliarc welder. This cuts
the weight down significantly (5-10 Ibs.),

These motors are driven by 12V DC through contacts of
RS 12V DC DPDT relays. | used these relays as they are
“plug in" and have the contact current carrying capacity
and operate voltage values that are required. This time,
audible coded voice frequency tones were used at the
transmit end, modulating a voltage controlled oscillator
which provided a 16 kHz subcarrier center frequency.
This subcarrier modulates a 100 mw crystal controlled
transceiver which is currently in popular use, (Figure 3).
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Figure 3. Functional Schematic of X MTR Audible Tone
and Subcarrier Generator for Gronk the Robot.

A transceiver of a similar type is used to receive these
coded voice frequency tones, which are put through a
high pass filter and limiter. This 16 kHz subcarrier
modulated by the coded voice frequency tones is de-
modulated using a 567 phase lock loop canfigured as an
FM demodulator, leaving the VF tones only. Seven tones
matrixed to provide 19 combinations give more than
enough discrete outputs to drive the features that |
wanted to include. All this is housed on a vertical stand
welded to the metal base, (Figure 4).
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Figure 4. Functional Schematic of R CVR Audible Tone
Demodulator and Detector for Gronk the Robot.
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PERSONAL COMPUTER BREAKTHROUGH!
12K Home Computer System

$299.95 g

BALLY PROFESSIONAL
ARCADE™

THE ONLY VIDEO GAME THE
HOME USER CAN PROGRAM.

The Professional Arcade
is a complete home com-
puter system and in-
cludes these exciting
features: e
e 2-80 based processer unit (5

himes more powerful than the
Z-80 alane)

® Caleulator — 5§ funection 10
24 key keyboard — adapls to a memory: prablems can be scrol-
variety of programs via led up and down on TV scresn
keyboard averlays from keyboard

Instruction manual * 3 games — Gunfight,
4 remote hand controls (all Checkmate, Scribbling, fun for
functions can be addressed the lamily — more avajlable
through Tiny Basic.) now, many more on the way

Tiny Basic Is Here NOW! Order Today And Get It FREE!

With Tiny Basic, the Prolessional Arcade is the only Video Game on (he
market that the home user can program. Tiny Basic includes keyboard
overlay. ROM cassetle, and instruction manual. Features: music, graphics
and color. Program storage of up to 1800 characlers. "Token" features
permits substitution of & single character for an instructional word or
phrase. 68 alphanumeric and special characters accessible from Ihe
keyboard, Displays 11 lines of 26 characlers.

-
BUY TINY BASIC today for $49.95, and recewve a full refund when you
purchase the expansion package. This limited time affer is available only
from NCE/CompuMart,

Expand Your 12K System To 44K At An Unbelievably Low
Pricel

Your Professional Arcade™ can be expanded intoacomplete homeinforma-
tion system through a 50 pin connector lacated al the back af the unit.
Preliminary Specifications include

s Full Basic with exlended graphics and music.

# 16K additional ROM e Industry Compatible keyboard

® 16K additional RAM e |EEE port * Preliminary price: $300

Initial delivarias should bagin during the third quarter of this year,

Price, delivery, and specifications are preliminary, and are subject to
change without notice.

Additional futlure oplions include printers, acoustic couplers, temperature
and light controls, telephone dialers, disks, Selectricinterface, digital tape
decks, and of course, extensive software,

Priority Delivery
As the value |sader (n mini and micro computers we placed a large order
garly and have the Arcade™ in slock lor Immediate shipment while supplies
last. Orders will be strictly processed in the order received. Priority of
shipment of expansion packages will be based on the date of order of the
Arcade™ so order now. Phone orders accepled.

No Risk. If after 10 days you're not 100% satisfied, for any reason,
just return the computer with all accessories fara full refund.

— — — — — — — — — — — —

Name
Address
City, State, Zip

1 A4 Quantity Description Each Total
Bally Arcade $299.95
@ Tiny Basic option 49.95

Mich. residents
add 4% Sales Tax

Total Amount

TERMS AND CONDITIORE | Al ariiiers mudl be signed by
an person Eq may be « by

T dam dimh
Poces and speciicalions suligpct 10 CHANGE # Ihoul
natice NGE mnkes ni wastanty (st than Shal stalisd 1
CAlaIog Wit 1EspecT o marchanianility oe hness o siad
materins for any porliculsr purpast NGE shall not be
hatile for conseaunial damages

FLEASE Fiek Wy BELD® FOR CHEGIT CARD OROINS
- 25 e D

NCE/Compumart
1250 N. Main St., P.O. Box 8610
Dept. 1A48, Ann Arbor, Mi. 48107
(313) 994-4445
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WHOLESALE

The country’s largest independent wholesaler of
microcomputer equipment, including mainframes, ter-
minals, printers, memory, disc systems, S-100 boards
and other peripherals.

One call buying for your inventory needs. Fast, person-
alized service for the retailer or OEM.

Call Jim, Nana or Donn today, or write for our confi-
dential wholesale price list. Available only to qualified
OEM or retailers.

FroRGE

WHOLESALE
1425 W.12th Place #101
Tempe, Arizona 85281
(602) 967-1421
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BILANIK
BOARDS

aK BLANK HAM BOAHD far 2102 type memary,

—with MEMUORY PROTECT/UNPROTECT and SELECTABLE WAIT S'IATES

Z-80 CPU BOARD

—wilh PROVISIONS lor ONBOARD 2708 and POWER ON JUMP

PROTOBOARD $25.00
(NEw) 2708/16 EPROM BOARD $25.00

~—accapts Wp to 16K of 2706's or 32K of 2716's.

Presenting a growing line of
professional quality S
IMSAI/ALTAIR -100

COMPATIBLE

ALL BOARDS FEATURE
FULL BUFFERING on ALL DATA and ADDHESS LINES'
SOLDER MASKS and SILK SCREEN'
DIP SWITCH ADDRESSING'
GOLD EDGE CONNECTORS
PLATED THROUGH HOLES

Texcapt tor PROTOBOARD

WATCH FOR OUR 16/64K DYNAMIC RAM BOARD AND
ADDITIONAL BOARDS TO BE ANNOUNCED FORTHWITH.

(e
IMSAI 8080 Kit '
. —with 22 Slot M.B. $ ms-,ggm -
g Z-80cpu CHIP................522.00 ~
Z-80Acpu CHIP.............. $25.00 I‘
2708 CHIP................. $12.00 ‘

PLEASE ADD $2.00 SHIPPING PER ORDER

i Qo esex
ITHACA, N.Y. 14850
PLEASE CALL (607) 273-3271

TO ORDER OR OBTAIN TECHNICAL ASSISTANCE.
DEM and quartity discounts available
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W
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The housing consists of an aluminum “Bud” box 5" x
9" x 12" and a card cage 92" x 912" x 6" with 6 slots of
which only 4 are currently being used. “Bud” box
houses the transceiver and demodulator; the case cage
holds the VF decoders, limiters and matrix relays. The
physical arrangement of these electronic components
helped considerably in shortening lead lengths and time
in wiring. Standard 28-pin Vector 644 printed circuit
board connectors were used in the card cage.

Using the audible coded voice frequency tones has
significant advantages. First the response time is
quicker, second a manual override or umbilical cord
with a manual control box, using the same VF tones, is

~plugged into the circuit just ahead of the decoder. This

has many advantages. If you lose the RF you can still get
away with the umbilical cord. Admittedly not as attrac-
tive a proposition as the mystical RC approach; however,
it doesn't leave you in the embarrassing position of non-
operation during demonstrations. Murphy's law always

aﬁﬁlies in robotics. At least that’s been m‘ experience.

. . .however, it doesn’t leave you
in the embarrassing position
of non-operation during
demonstrations. Murphy’s law
always applies in robotics.

A soon to be installed microprocessor (8080) with maxi-
mum memory will give complete autonomy to Gronk.

This time the autonomy will be built in, not evolved as
previously experienced with Robbie. The microprocessor
will, under discrete instructions, control the functions
of the robot (hopefully). The output interface will
generate VF tones the same as those received by the
manual override and from the demodulated RF, thereby
simplifying the control process. Also, a sensor input
(probably micro switch or other discrete input) will pro-
vide control input to the micro, whose instruction reper-
toire will include a series of instructions so that true
stimulus/response action can be provided autonomously.
Other laws of engineering similar to that of Murphy's
will probably apply here.

The robot’s voice is provided through a separate chan-
nel using the RS FM 91 Wireless Microphone to a RS
12-609 receiver. The obvious advantages and disadvan-
tages are capitalized on, using separate channels.

At present Gronk has the following features:

1) Moves forward, reverse, left, right, counter clock-

wise and clockwise about its vertical axis.

2) Flashing collarlights (marquee style).

3) Modulated voice light (color organ principle).

4) Smoking ears. Pipes out the top.

Gronk's arms are made from dryer venting hose with
rubber gloves stuffed with cotton for hands. These are
not controlled as yet. The dome is a hemispherical bub-
ble, obtained from a local plastics manufacturer.

Both Robbie and Gronk were built for entertainment pur-
poses. Because of my background and interest, | found it
challenging and interesting to put what little creative
talent | have to work for entertainment purposes.

What good is he?!

What good is a new born baby? [

Since Keith has gotten your interest up, you might
want to share some of your experiences with him, or
possibly find out how Robbie and Gronk are doing. To
contact Keith write to: Keith Paul, 112 Wareside Road,
Etobicoke, Ontario, MAC 3B6, Canada.

—Editor
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