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iterest coupled with a recollection of
ur two countries' history of co-operation
i the wider world," said Mr. Gotlieb.

"Above ail, Americans should flot
iake the mistake of thinking that Can-
da's development policies refiect politicai
xpediency. Canadian economic deveiop-
lent policies have their roots in the
ountry's history and geography and have
momentum and a continuity which are

entrai features of Canadian life. There is
o doubt in my mind that after ourseives,
he country that wili gain most from a
trong, united Canada is the United States.
,anadians hope that Amnericans wili
nderstand that," concluded Mr. Gotiieb.

-anadarm excels in space tests

'anada's space arm, the remote manipu-
ator system, compieted a series of tests
vith fiying colours during the recent
:ight of the United States' space shuttie,
ýoIumbia.

Astronauts Joe Engie and Dick Truly
)ut the armn through its paces during the
;huttie's two-day mission. The tests cul-
Tinated more than eight years of work
)n the $100-million Canadarm, which
Nas designed by the National Research
1 ouncil of Canada <NRC) and bulit by
SPar Aerospace Limited of Toronto.

NRC is deiighted
It was lovely, just lovely. We're obvious-
IV delighted that lit went so weiI," said
Or. Art Hunter, projeet director for N RC.
Because the space shuttle's mission was
cI.t short, a number of tests on the arm
had to be cancelled. Dr. Hunter said the

Canadarm being

The arm is designed to Iift payloads in and

canceiied tests were flot "terribiy im-
portant".

The armn did pass the priority tests
successtully, including one in which it
was extended and fiicked back and forth
like a fishing pole to see whether it couid
adjust to abrupt movements in space.

The arm, which is jointed like a human
arm with shoulder, elbow and wrist-iike
joints, was freed. of latches that held it in
place on the starboard side of the shuttie
bay during takeoff and ianding. It ap-
peared to comne to life slowiy and rose
out of its cradie with ail joints Iocked.
Then each joint was flicked and the arm
moved from side to side.

Because it is buiit out of lightweight

out of the space shuttie.
materiais the Canadarm cannot support
its own weight on earth. The tests, done in
conditions of near-weightiessness, proved
that it had been designed correctiy.

Hand movemonts repiicated
The arm's components include a con-
troller that translates subtie hand move-
ments through a computer into up, down
or sideways motions and a servo-motor
system connected with miles of wires to
operate the amin through gears. At the end
0f the arm is a grappiing fixture that
serves as a hand.

The switches, controliers and dispiays
for the arm are as complex as the instru-
ments on an airline and the astronauts
spent many hours in Toronto practising
in a simulator.

Toggle switches control Iighting of the
arm for best viewing by the cameras on
each joint. Push buttons control camera
angles and pictures are dispiayed on two
spiit-screen teievision monitors marked
with concentric circles to indicate precise
aiignment of the arms with its target-
object. The controller itself is a sophisti-
cated version of an airpiane's joystick.

United States National Aeronautical
4 and Space Administration officiais said

that some of the arm's testing will be
moved to the next shuttie flight schedui-
ed for March 1982. At that time, the arm
wiii lift an object eut of the hoid.

Three more çopios of the arm wili be
built and purchased by NASA for $20
million each and wili be installed in
Columbia's sister ships as they are built
between now and 1985.

3t Spar Aerospace in 7 oronro.


