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Small robotic hand a boon for industry

\

ed A five-member mechanical engineering team
ed at the University of Toronto, led by Andrew

ral Goldenberg and Jacek Wiercienski, has de-
rio. Veloped a four-fingered prototype of an
the electro-mechanical hand for small industrial

Dr. Goldenberg demonstrates prototype
hand for small industrial robots.
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finger is fixed and acts like a thumb while the
other three are multi-jointed and can each
rotate 360 degrees forwards or backwards.

A command to move a joint results in the
motor sending energy to the appropriate ac-
tuator and clutch by a unique, flexible trans-
mission system: it lengthens or shortens,
much like a tendon. The joints are locked
when the clutch is de-energized.

The researchers are currently working to
have each finger driven independently by its
own motor. Also, in conjunction with com-
puter scientists, they are attempting to deve-
lop more specialized control sensors and to
link them with an artificial vision system.

“There is an entire discipline developing
in electrical engineering to solve problems
in the area of real-time control. What this
hand must have for flexible manufacturing
systems is a computerized control system
sophisticated enough to correctly find a de-
sired part or tool, then to position the hand
and, finally, to apply the correct amount of
force to manipulate and move the object,”
said Dr. Goldenberg.

lly- robots that could expand the flexibility of
Ve Manufacturing systems.

In addition to having a great deal more
ree dexterity than conventional pincers on cur-
rol, rent industrial robots, the device and asso-
. Ciated mechanisms weigh only about 2.3 kilo-
the grams, well within the capability of small
en- | Ndustrial robots. “The goal of our research
1sly IS directed entirely to industrial applications,
S. and so the greatest challenge has been to
ake | design a hand within a 2.3 kilogram limit,”
and | Said Dr. Goldenberg.

)giC The prototype has clutches under the
per base of the hand. Each finger joint has one
yco- | Clutch for each axis of motion.

A single electrical motor drives four fin-
onu- | 96rs, each about 20 centimetres long. One
per-
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Cientists at Bell Northern Research (BNR)
rect Ud's new $35-million laboratory in Ottawa
uto | Yeusing an advanced process called molec-
ve's Ular beam epitaxy (MBE) to produce quality

e.XDerimental gallium arsenide chips for very
mile- Igh-speed integrated circuits.
ional These integrated circuits are more power-
obe U than conventional chips made from sili-
Con. Electrical signals can travel through the
four Chips much more rapidly, making gallium
arsenide chips desirable for future computer
Products and communication systems.

i Th_e new process to make gallium arse-
— | Nide chips “gives BNR a virtually defect-
SS '8¢ surface on the wafer, and produces

Materials with excellent electrical and optical
Vvar p".’Dt-:'rties for our experiments”, said BNR
n 1o SCientist Anthony SpringThorpe.
glass BNR is producing the chips for high
simon - SPeed data processing systems and for fibre
Optic communication systems. The com-
. gaid Pany’s experimental systems can transmit
turind . MOre than two billion pieces of information
igust: Second along a single fibre.
ass il L
vith 8 | ~3Y¥ering wafers
allows IPS are made from thin wafers of silicon or
o hed | Blium arsenide, built up with layers of mate-
i'ﬁls that conduct current through microscop-
es 10 “ally smajlcircuits. The performance of the
it wil Q"_CU“ depends on creating layers that are
ity 10 UNiform and atomically smooth.

0 produce gallium arsenide circuits, an

L

Powerful chips for computers of the future

unprocessed gallium arsenide wafer, called
a substrate, is placed inside the MBE’s
sealed chamber. Atomic beams of the ele-
ments gallium, aluminum, arsenic, silicon,
or beryllium that are generated in separate
small furnaces are then uniformly deposited
on the gallium arsenide wafer in layers. Each
smooth microscopic layer may be as thin as
150 billionths of a centimeter.

The depositing process is controlled by
manipulating mechanical shutters in front

of openings in the furnaces. The smooth-
ness can be monitored using the MBE’s
internal electron microscope.

To prevent contaminants, such as water
and oxygen, from interfering with the growth
of the surface layer, the MBE system must
be maintained at very low pressures, which
are about ten trillion times less than nor-
mal atmospheric pressure. This is partially
achieved by pumping liquid nitrogen from a
tank through cooling coils in the MBE's
chamber. As the gas exits through the sys-
tem, it causes water vapour to condense.

Dr. Anthony SpringThorpe monitors the smoothness of the surface being layered onto a
gallium arsenide wafer using the advanced molecular beam epitaxy system.




