A number of gears connected together is called a Where there are two gears of different sizes, the smaller gear will rotate faster
= “Gear Train” The gear train is another mechanism than the larger gear. The difference between these two speeds is called
for transmitting rotary motion and torque. Gears the velocity ratio, or the gear ratio, and can be calculated using the number of
have teeth which interlock (or mesh) directlv with teeth. The formula is:
one another. Gear Ratio = number of teeth on driven gear + number of teeth on the driver .
,, : , gear. Driar Driven = e
Compound gear systems L g | N
Gear Systems Sometimes a simple gear train So the gear ratio for the simple gear train, / \
Gear systems can be used to increase cannot provide a big enough if the smaller gear is the driver gear, is: -Gears U
and decrease rotational velocity. gear ratio. If a large reduction Gear ratio =48 + 12=4. -Compound gears
Gears are used to increase or decrease in speed (or increase) is In other words, the driver gear revolves four times -Gear trains m
the speed or power of rotary motion. required then more than one to make the driven gear revolve once. 12t : .
i i 4 set of gears can be used 4 ) If you know the gear ratio, and the speed input at mﬁm 50 rpm -Rotary motion m
together. This is referred to as - %,,‘L - the driver gear, you can calculate the speed output at the driven gear using ) -Torque ) - e
“Compound gear trains”.. the formula: -Linear motion OQ
Compound gear trains involve Output speed = input speed + gear ratio -Rack and Pinion
several pairs of meshing gears. So if the gear ratio is 4 and the driver gear is revolving at 200 rpm then -Bevel Gears 3
They are used where Iar.ge the output speed =200 + 4 =50 rpm -Worm Gear
speed changes are required or . .
Bevel gears are used to turn a drive to get different outputs moving A worm gear is a gear consisting of X -Velocity ratio m
through 90°. In the hand drill example at different speeds. IR a shaft with a spiral thread that What is Torque? -Gear ratio
shown, bevel gearing also increases the ' engages with and drives a toothed Torque is a twisting or -Driver Gear 3
speed gf rotation of the chuck. Bevel A rat_:k a.nd pinion is use.d to tran:sform rotary Yvheel.. Basically, a worm gear turning force that tends to -Driven Gear
gears, like worm gears, use shafts at an motion into linear motion and vice versa. The rack is a screw butted up against what . -Pulle Q
angle of 90°. The hand drill shown uses and pinion: A rack is a ‘flat' gear whose teeth mesh looks like a standard spur gear with cause rotation around an y
them not only to change the rotary with the teeth of a S~ slightly angled and curved- axis, which might be a _I,?’e!t
motion through 90°, but also, by using pinion. If the pinion is rotated, the | @ teeth. It changes the rotatior . -Friction _I
different sized gears, to increase the rack will move ‘sideways' in a movement centre of mass or a fixed -Tension
speed of rotation. straight line. by 90 degrees, point. m
A pulley is simply a wheel Types of Pulley Belt n
Pu I I eys with a groove in its rim. e Y j
F Using two pulleys and a V-Belts. It fits Round belts are used where small Toothed Belts ,One of the issues with belt drives is that
F ) flexible drive belt rotary tightly into the forces are involved or where the belt the belts can slip, causing the driven shaft to rotate 3
ZQ motion and torque can be groove on the has to twist. Round belts are also slower than expected. Too avoid slipping toothed belt
(9] transmitted from pulley wheels to used on sewing machines and floor can be used. They are used for such things as timing
one shaft to keep slipping to a cleaners where only small forces are when the valves open and close in a car engine or for O
* ng another. minimum involved. moving the pen of a graphic plotter accurately. —
-The chances are that O
Belt Tensioning Advantages 1 _y—gPuIIe. s for Liftin . you will be expected to
Whatever kind of belt is The S|mplfs-st pulley systems used for lifting a Ioaq use only on.e L work out the velocity OQ
. . pulley. This allows the load to be lifted up by pulling down. It is . .
used, it must be The main acvantages of much easier and safer to be on the d pulling d h ratio, gear ration or
tensioned correctly, not belt and pulley . sground pu |ng. own rather . . <
t0o tight and not too G ST than pulling a load up from abovg. In theory, to raise the load, your mechamcal advan_tage In
slack. If it is too tight, it are that they are: quiet, feffort force h.as to be equal to orJust. great.er than the load. There ‘ = given mechanical
will apply bending require no lubrication, is no mechanical a('jvanta.ge. In practice, with a'heavy load, your systems.
forces to the pulley and are relatively cheap effort has tfo.b(.e qU|It3e a bllt more th:;n the load I|In order to
- . overcome friction. By using more than one pulley you can create a .
\s,\:ﬁf:;'plil:clf;:g Z:;il;:: EZ:J?:ZZ;:QEZ are mechanical advantage. The more pulleys you use, the greater that On these questions
pulleys. Most systems T advantage is. (Diagram B),shows a pulley Fystem. with a mechanical make sure VOL.' show all
are tensioned by having reasons. In certain advantage of 2:1: It allqws a load to be rals.ed using only half the of your workings and
the position of one of circumstances, slip can effort neefjed using a single pulley, but tWIce.as much rqpe ml.JSt calculations
the pulleys adjustable. actually be useful. be pulled in. For the second.pulley system (.Dlagram C)with twice K /
as many pulleys the mechanical advantage is 4:1.
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