SPACE WONDER

ITEM 6010/CB

An object which revolves round
an axis is a gyroscope. The
earth, a bicycle wheel, the rotor
of an electric motor are all gyro-
scopes.

How it is made

The gyroscope consists of a
body rotating round an axcle,
called a gyro wheel, It is held in
its frame by two pivots.

How it is used

1. Thread a loop of this cord into the hole
in the axle of the gyroscope.

2. Turn the axle until the cord is almost
completely wound round it.

3. Hold the gyroscope as shown in the
figure and pull the cord.
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Warning

* Do not touch the gyro wheel with your fingers

* Do not let the cord get wound round the pivot

* Do not pull the cord jerkily but with a smooth steady action

= Do not let the gyroscope fall onto the floor (it should be used
on a table or something soft)

Characteristics of gyro:

Gyroscopes have two basic characteristics.

Gyroscopic inertia. The axle of a rotating gyroscope tends to remain
orientated in the same direction.
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Example. If we throw a gyroscope to someone a few meters away,
the axle will remain pointing the same way along the whole trajec-
tory.

Gyroscopic precession. If a force is applied to a rotating gyroscope,
its axle does not move in the same direction as the force, but at
right angles to it.

Exampie 1. If we hold a rotating gyroscope in our hands and

try to move its axle in a certain direction, the gyroscope

will tend to move in a different direction (perpendicular)

and feels as though it is slipping out of our hands.

& precession

precession

earth’s gravitational force

Example 2. The earth's gravitational force tends to cause the gyro-
scope to fall but the latter undergoes precession.

Example 3. The attraction of the moon and sun on the earth whose
diameter is greater at the equator generates a precessional move-
ment with a cycle of approximately 25.800 years.

Example 4. If we turn the handle-bars of a moving bicycle to the
right, the wheel and the bike lean over to the left (thanks to gyro-
scopic precession) thus enabling us to turn left. At low speeds on
the other hand, when the gyroscopic effect is minimal, turning the
handle-bars to the right we turn right.

The two characteristics of the gyroscope which we have been con-
sidering (inertia and precession) become proportionally more evi-
dent, as the speed of rotation, the weight of the gyro wheel and the
distance of the gyro wheel from the axis of rotation all increase.
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Examples of the gyroscope's use
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on a stand

on a taut cord
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on the tip of a on a loop made on an object
balipoint in the cord with an edge

In all these situations (and in may others you might like to devise)
the gyroscope remains in its steady state due to its chief property:
gyroscopic inertia.

Before long however the earth's gravitational force causes preces-
sion to set in and the gyroscope's axis orientation varies and it
rotates.

As the speed of rotation decreases, the gyroscopic effect becomes
increasingly less evident until the gyroscope turns back into an
‘ordinary’ object and it falls,

Technical applications
Gyroscopes have very important techni-
cal applications.

Aeroplane and missile guidance systems
are all based on one or more gyroscopes,
as are artificial horizons and other
devices on aeroplane instrument panels.
Ships are stabilised by huge gyroscopes.

Maintenance

Piay. The axle must be mounted in the
frame in such a way that it has some play. Play can be adjusted by
regulating the grooved pivot with a screwdriver.

Lubrification. Friction can be reduced by lubricating the two pivots
with a little drop of oil from time to time.

artificial horizon
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/USA - YOU ARE ADVISED TO RETAIN THE MANUFACTURER
ME AND ADDRESS »

IL EST RECOMMANDE DE RETENIR LE NOM ET LADRESSE
FABRICANT - D - WIR EMPFEHLEN IHNEN, DEN NAMEN UND
: ADRESSE DES HERSTELLERS AUFZUBEWAHREN « NL - WiJ
VISEREN DE NAAM EN HET ADRES VAN DE FABRIKANT TE
WNAREN - DK - BOR GEMMES | TILFAELDE AF EVENTUEL
NERE HENVENDELSE - E - ES RECOMENDABLE QUE
NTENGA EL NOMBRE Y DIRECCION DEL FABRICANTE - P -

O ACONSELHADOS A MANTENER O NOME E ENDERECO DO
JRICANTE -

- EAX EYNIETOYME NA KPATHEIETE THN AIEY®YNEIH MAX

1Z THN XPEIAZTEITE ETO MEAAON + S - SPARA

LVERKARENS NAMN OCH ADRESS » SF - PYYDAMME
LYTTAMAAN MAAHANTUOJAN NIMEN JA OSDITTEN »

TA VARE PA EMBALLASJEN | TILFELLE EN EVENTUELE
NERE HENVENDELSE TIL IMPORT@REN - | - S| RACCOMAN-
DI CONSERVARE IL NOME E LINDIRIZZO DEL PRODUTTORE.

USA - NOT SUITAELE FOR CHILDREN UNDER 36 MONTHS:
NTAINS SMALL PARTS - F - NE CONVIEN PAS AUX ENFANTS
MOINS DE 3 ANS: RISQUE D'ABSORPTION * D - NICHT FUR
IDER UNTER 3 JAHREN GEEIGNET: VERSCHLUCKBARE
ZINTEIL « NL - NIET GESCHIKT VOOR KINDEREN ONDER DE 3
\R: BEVATKLEINE ONDERDELEN - DK - ANBEFALES IKKE TIL
AN UNDER 3 AR PGA. SMADELE « E - NO RECOMENDABLE
1A MENORES DE 3 ANOS: CONTIENE PIEZAS PEQUENAS - P
AO ACONSELHAVEL PARA CRIANGAS CON IDADE INFERIOR
6 MESES, DEVIDO AS PEQUENAS PECAS » GR -
ATAAAHAOIIA TAIALA KATQTON 3 ETQN, ITEPIEXEI MIKPA
APTHMATA =

REKOMMENDERAS EJ TILL BARN UNDER 3 AR, INNEHALLER
ADELAR * SF - El SOVELLU ALLE 3 - VUOTIAILLE LAPSILLE.
IALTAA PIENIA OSIA «

UEGNET FOR BARN UNDER 3 AR PA GRUNN AV SMA DELER
NON ADATTO A BAMBINI DI ETA INFERIORE A 3 ANNI:
NTIENE PICCOLE PARTI
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