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Intrqduction

.The function of a mechanism is to fransmit or
transform from one rigid body to another as part of the
action of a machine. There are three types of common
mechanical devices that can be used as basic elements

of a mechanism.

1. Gearsystem, in which toothed members in contact

transmit motion between rotating shafts, maitiiod cleinents
2. Cam system, where a uniform motion of an input
member is converted into a nonuniform motion of the output member.
3. Plane and spatial linkages are also useful in creating mechanical motions for a

point or rigid body.

. Gear
Gears are toothed wheels meshed together to transmit
motion and force. In any pair of gears the larger one will

~ rotate more slowly than the smaller one, but will rotate with

greater force. Each gear in a series reverses the direction

gear

Prasin
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of rotation of the previous gear.

Cam

A cam is a machine element having a curved out-

line or a curved groove, which, by its oscillation or rota-

tion motion, gives a predetermined specified motion to

another element called the follower. Cam mechanism is

conveniently used to transform one of the simple mo-
‘ tions, such as rotation, into
any other motions, such as

translation, oscillation.

Pulley

A single pulley simply re-
verses the direction of a force.
When two or more pulleys are

connected together (Fig. 1-1),

they permit a heavy load to be
lifted with less force. The lever

trade-off is that the end of the

rope must move a greater dis-

tance than the load.

Lever e
A lever is a stiff rod that screw
Fig. 1-1 rotates around a pivot point., Downward motion at one end

results in upward motion at the other end. Depending on where the pivot point is
located, a lever can multiply either the force applied or the distance over which the

force is applied.

Screw
A screw is a central core with a thread or groove wrapped around to form a helix.

While turning, a screw converts a rotary motion into a forward or backward motion.




Unit 1

1. The following are the elements of a machine. Do you know the meaning of

them? Can you add any?

nut spring gear
cam shaft bearing
coupling clutch lever
hub pulley supporting structure
rivet crankshaft connecting rod
bolt screw fastener

The Elements of a Machine

Vocabulary Assistant

| transmit 44, #iE  rigid  RBE#Y
1 gear W shaft % |
| rotating shaft %% 4 cam ¥t
uniform motion ¥4 (Fi&)iE3  convert (£ T 4. By
‘ plane - & &y spatial linkage & A B4
‘ mesh "4 ' reverse 12,353 |
| groove B4, %\ A& oscillation #£%),#% % \
predetermine ¥ %t & HF follower M )%
translation #3h, T # | pulley &% ,F%#
heavy load # & # trade-off -4, 3T, ¥
lever #F,ALAF : pivot point % %
screw $R#47 helix #Es& ,FFKY
nut XA ER 4T spring %, K&
bearing #h/K, X #F coupling ##HE K& H |
clutch %4 % %4 % hub 46t
supporting structure X ¥ £ #) rivet HP4T ;AP Bl E ‘

lli3,
133 3
&



comnectingrod #4F, & EAF |

7 crankshaft %, (FL)ALE |
[ |

PRI, W AR | sGNNI

2. Look at the following pictures. Do you know what they are? Then discuss
the function of each with a partner.

3. Look at the following elements of a machine. Can you give English version to
each of them?

L
@@

The Elements of a Machine
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Unit 1

4. Match the definitions with the terms.

( A. gear B. bearingr C. cam D. shaft ‘

1) This device can transmit exact motions at specific time in cycle. It has a
curved grooved surface which mates with follower and imparts motion to
it.

_ 2) This device is wheel with teeth that engages or meshes with each other so
that they work in pairs to transmit or change motion.

_3) This device is mounted in bearings and transmits power through such
devices as gears, pulleys, cams, and clutches.

&) This element is a support system for rotating, oscillating, or translating

machine elements, in which friction has been greatly reduced.

Passage Reading

MachinelElem

il i =

[l However simple, any machine is a combination of individual components
generally referred to as machine elements or parts. Thus, if a machine is
completely dismantled, a collection of simple parts remains such as nuts, bolts,
springs, gears, cams and shafts—the building block of all machinery. A machine
element is, therefore, a single unit designed to perform a specific function and
capable of combining with other elements. Sometimes certain elements are

associated in pairs, such as nuts and bolts or keys and shafts. In other instances,
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a group of elements is combined to form a subassembly, such as bearings,

couplings, and clutches.

Questions: What is machine?

Can you list some machine elements?

The most common example of machine elements is gear, which is a combination
of wheel and lever to form a toothed wheel. The rotation of this gear on a hub
or shaft drives other gears that may rotate faster or slower, depending upon the
number of teeth on the basic wheels.

&) Other fundamental machine elements include wheel and lever. A wheel must
have a shaft on which it may rotate. The wheel is fastened to the shafts with
couplings, and the shaft must rest in bearings. The supporting structure may
be assembled with bolts, rivets or by means of welding. Proper application of
these machine elements depends upon knowledge of the force on the structure
and the strength of the materials employed.

Questions: What is gear?
What can influence the proper application of machine ele-

ments?

] The individual reliability of machine elements becomes the basis for estimating

the overall life expectancy of a complete machine.

=) Many machine elements are thoroughly standardized. Testing and practical
experience have established the most suitable dimensions for common structural
and mechanical parts. Through standardization, uniformity of practice and
resulting economics are obtained. Not all machine parts in use are standardized,
however. In the automotive industry only fasteners, bearings, bushings, chains,
and belts are standardized. Crankshafts and connecting rods are not standard-

ized.

Questions: How to estimate the overdll life expectanc y of a complete
machine ?

What can we obtain through standardization?
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Vocabulary Assistant

combination %4 B4 component A%, LA, FRAF
dismantle % capable A THE#H)
combine ({%)FK 4 subassembly 3f4#, A4+
rotate 7% ¥ fasten 4 %
assemble K A weld i
 application & reliability T % |
[ overall 438y, A4k lifeexpectancy -F3 54 T HF 4
‘ standardize & ARAEL dimensions K, KA
i uniformity F 4, —% automotive & % %
i automotive industry % % T ik bushing [#L]4h4t;[8 Z]&F

chain 4% ,% %

SRS

BRET

1) component a. tear down
2) motion b. a long thin implement made of metal or wood
3) dismantle c. link connecting two parts



