





A

Thames f Hoimar

!
i
i
L




o
»
=
(™
9|
<
W
9
L
L
L
@
@)
€2k

—-JJJJ - f

Sem o (| e—— |

|




“This is brorw we weasure force with the movabie
ke,

Combination pulley: 3 combination of 2 fived and 5
raenable pulley,

=4

Changing the Magnitude of the Force — the Movable Pulley

Things are differant with 5 mavable pulley. It can change tha required force, reducing
it to half the load. But how can a movable pulley cut the required farce in half? The
movable pulley hangs by twe string sections, each of which takes on half of the foad
This type of pullay works like a type one lever, as you can see from the picture here.
The next experiment will show you that the savings in force must be “paid for" by
doubling the length of the string

Experiment 13 The String Eater

ook ihe end of the string over the force scae as shown below, suspend the pulley with
the battle from the ttring, and read how mich fores you taved:

Fixed Pulley and Movable Pulley Combined — the Combination Pulley

IFyau want ts nat anly cut the required farce in half but alse change its direction,
then what you need (s a simple combination pulley. It consists of a fued and 2 mov.
able pulley.
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Simple Combination Pulley
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But you can achieve an even greater savings in force. The more pulleys the combi
nation pulley has — miore accurately, the mare strngs there are running to and fro
— the more force you save. The load is simply divided by the number of strings.

As with all mackines, when you pull en the sting of the combination pulley it swal-
lews up some of the force The reason for that i< provided by another basic principle
of mechanics;

There are no machines without losses,

Above all, there are losses caused by the friction of the axles and the strings, That is
why your force scale shows a shghtly higher value when you pull steaddy on the steing
than when in the resting position.

Forces on a Sloping Path — the Inclined Plane

A whoelchair cannot dimd stairs. That is why there w5 often an exira path designed for
whes! chair users, alongside the caction with stalrs used by other padestrians. If you
were pushing your heavilyloaded bicyde along, would you prefer to push tup the
wheal chair ramp or carry it up the steps? Without a doubt, the ramp would be better,
You know that the ramp requires less effort, But why is that?

Tha ramp is an inelined plane, = curface that lies 3t 4 slant relative to hoeizonisl, In
arder to chserve experimentally how farces ase distributed on it, we will first a1sem-
bl a force scale for o to 2 M. In addition, we will bulld a test vehicle and an inclined
plare, which we will aztach to the force scale & shown in the picture balow so they
can be rotated relative to cach other
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Test Yehicle on an ke gtring (tap rghl]. Thatis how Lae

Inclined Plana wehicle i3 coanecbed to the bice stale
i te 2 N fice page 23 for asierably)
Asszrrbie your test vehikle as shown et e pabey e, Shav I

inthe fusiration. Tie s short pullcord (7€ DI 0 the botiom right.
lana b the frarse befoe mounsing ihe

frnnt whiests flefi). Then sl pthe lnap

vt the joind pie tied i the end of
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Experiment 1% On a Slope Over a Precipice

Ve
Step 1 Place the frce scale at the edge o a table and =t the vehicle dangle down by the
tfing. A% yoi take the reading, nudge the pointer bar Gpwaid and tip the farce sesls <o
that the string vnwinds sver the pulley wheels, The pointer indicates the weight of the
vehicle
Stap a: Mest, place the foree ccale an a stack of tiva o1 three thick boaks and connect itts
the inclined plane with the joint pins. Take ancther reading, Mow the force |5 cons!derably
Iess. Canee again, the question i raised:why is the farce recuced on the indined plane?
The answer: becaute the force of the weipht s distributed mts twe individual forces,

Of course, the basic principle we learned before applies here a3 well; the savings in
tarms of force must be compensated for by adding distance. & road sign announces
an incling in the road of 1535 That means that @ car has to drive about 1o m in erder
to move just 1.5 m higher [1.5 divided by 12 = 0.15 or 15%),

“Yoia might think 3 pulley gees its name
frarm the fnct that you can use it o puil
thirgs up, in fact, the name cames from
polas Creek for “hirge.*

The driver has to takea longer stretch of road inte account in order to get his car over
the mountan, if the side of the mountain is too steep fora car to be able to dove
up it on a straight road, then switchbacks have 1o be built — that is, the road has to

wind back and forth. #
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THE SCIENCE OF
MATTER AND ENERGY!
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isan essential science for
o study, and this kit isan
introduction to physics. Through
‘building 36 models and
subsequent experiments with
el, youwill learn the
! echanical physics:
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- Build a wind power generator, crang,
pendulum clock, sail car, mars robot, pin ball
game, hammer machine, centrifuge, force
scale, and dozens of other models

- Experiment with simple machines: gears,

levers, screws, inclined planes, pulleys, wheels

and axles
- Learnand understand the mostimportant
physics laws and equations.

- Read about amazing real-world applications
for physics k ' '

= And much more!
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