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LESSON ONE
POWER

Power is the rate of doing work and may be measured in
units which we call watts (W); one watt being a rate of work
equivalent to one newton-metre (Nm) or joule (J) per second
(S). Our cars and tractors are often classified on their power,
e. g. a medium power tractor is one which is capable of produc-
ing 25 to 35 KW, This power rating given to a tractor is the
brake power, and it is measured when the tractor is stationary
by driving, directly from the engine, a machine designed to
measure power (absorption dynamometer). The watt as a
unit of power replaces the old unit of horse-power. One horse-
power is equivalent to 746 W and to convert horse-power
rating to watts the horse-power should be multiplied by 746.

Brake power, therefore, indicates the capacity of an engine
to produce work. Under field conditions, not all this power
will be available to pull implements, because some of it is needed
to propel the tractor forward and overcome the resistance of
the bearings and the soil on the wheels of the tractor. To take
an example of a 40 KW tractor moving across a field at about
3 km/h, it may take about 5 KW to move the tractor, leaving
35 KW to pull an implement. This power available to haul
an implement is called drawbar power. Many of our implements

e« 1 o



such as forage harvesters are driven by the tractor through
the power take-off shaft (p.t.0.). Therefore, in addition to pul-
ling the implement, some of the available power is needed to
drive it as well. When a stationary machine is being driven
from the p.t. 0., all the power —apart from that lost through
friction in the transmission — is available for driving the ma-
chine.

The more easily a tractor can move itself along, for instance
on a hard surface, the more drawbar power will be available.
On heavy wet land much power is absorbed in moving the trac-
tor, leaving less power available at the drawbar. This is why
heavy-land farmers need higher-powered tractors than light-

land farmers.
(from “Farm Machinery” by A. G. Harris)

NEW WORDS AND EXPRESSIONS

1. rate [reit] n. Hhff), bR
2. measure ['me3s] vt. B, B, n R, ERRERA
measure ... in... g
. unit [junit] n. Hfy
. watt [wot] n. (abbr. W) Fi:, B
- equivalent [ikwivolont] a. ARZM, ZEM, n. HEY
. newton-metre [mju:tn ‘mi:ts] (abbr. Nm) 4547 . *
- joule [dzoul; d3u:l] (abbr. ) #H (B, ERBMIZIHSE)
. per [pa:] prep. &
classify ['klesifai] vt. 453, 45%%, 5%
to be classified on... M4z i
10. e. g Livdsi:; for ig'za:mpl) 4jfn
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11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22,

23.

24,
25.
26.
27.
. Tesistance {ri‘zistons} n. Ay
29.
30.
31.
32.
33.
34,
3s.

capable [’keipabl) a. FHHRSIE; BE--orr 1|
to be capable of fE..--er 9]
KW [kilowot] FFE
rating [reitin] n. E%, ¥&, H%
brake power [breik ‘paus] H|ZjTh=R
stationary [‘steifnori] a. EElRy, L&, TIHE
drive [draiv] vt. BLp, INZ)
directly [di'rektli] ad. Figah
absorption [ob’so:pfn] n. WRik; Rk 4R
dynamometer [daino’momita] n. WA, WIhit
absorption dynamometer 8 g Hizhit
replace [ri‘'pleis] vt. EUf, i, WE
horse-power (abbr. hp.) 7
convert [ken'vait] vt. #73F, FH
convert... to (into) ... #E....dE{yN
multiply ['maltiplai] vt. #FR; Mn
multiply . . by... ¥ gE Pl
to be multiplied by ... #FEpL----
indicate [indikeit] vt. 3&3%, g
capacity (ko'pasitil n. %8; gty
available [o'veilobl] a. HHH, THBK, TEHIKH
propel [pra'pel] vt. #:5#

bearing ['besrip] n. #iyix
take an example of [f...... 4]
km/h R/ /NE
haul [ho:l] vt. 2, #, =
drawbar ['dra:ba:] n. #3[4F
suchas [satf =z] )4
forage [forid3] n. /74

forage harvester Al AL



36.
37.
38.
39,
40.
43,
42.
43,
. light-land [lait lend] B489 (HEK89)

power take-off shaft (abbr. p. t. 0.) Z KL%

in addition to [in o’difn tu] B SR CHA ) 5 Xoovers
as well [@z wel] (R W, &

apart from [o'pa:t from] 7, #F; HEHR

friction ['frikfn] n. PR#

transmission [trenz'mifn] n. HZHRE; %

absorb [ob’so:b] vt. IRk

heavy-land [hevi lend] -1 (HEFE)

NOTES TO THE TEXT

Power is the rate of doing work and may be measured in units which
we call watts (W); one watt being a rate of work equivalent to one
newton-metre (Nm) or joule (J) per second (S).
RRRIIOLR, TRRMGA RO, TEED
KL, | RHEET 146 - K/8 Nm/s) RIEE/B J/S),
1) which we call watts: g% Z{\ which BIRRIEEMNA,
B i E units; which e \f)rhE call 2B, watts (W) fE&
BINBIE,
2) one watt being a rate of work: HEZBIENSHSH, &%
FMOLS LG, EARIERIER, FRMMBEHE.
3) equivalent to one newton-metre (Nm) or joule (J) per second
(S): JFEBEE, B a rate of work.
This power rating given to a tractor is the brake power, and it is
measured when the tractor is stationary by driving, directly from
the engine, a machine designed to measure power (absorption dyna-
mometer).
HAYHX B E D RHE AR DR, EWEHE M T, b
VB, MASVEER RIS Wik CRE 2 X o)
W) B,



R and EEWIFIG, and MMR—PEHRE, Kb
given to a tractor 24MiREIEMEEIEM, #iB3 power rating; and
LER—~A (M) E&4H, &b when the tractor is stationary
REERIE WD, HE&HSALE, EAhMEER is measured; by
driving a machine B/N\AEIE, AHEFRKIE, H9 is measured;
designed to measure power 243E%5iE, #i8 machine,

. . all the power — apart from that lost through friction in the
transmission — is available for driving the machine.

MRAFRZBEZD R EBRBHROTIE, &M RET K WD)
MR

lost through friction in the transmission Yyt 324y H4618, B
that ({43 power),

EXERCISES

Read aloud the first paragraph of the text.
Translate the following from Chinese into English, or vice versa:

n i

2) BRI CRBAT e )
3) Rhee eyl

4)

5) HizhzhR

6) #E3|THE

7) be capable of producing 50 tractors per day
8) convert horsepower rating to watts

9) multiply five by eight

10) rate of work

11) a machine designed to measure power

12) take an example of a 40 KW tractor

13) propel the tractor forward

14) through the PTO shaft



3.

15)

D

2

3)

4)

5)

6)

7

8)

9

10)

1
2)
3)
4)

6

move at about 3km/h

Translate the following sentences into Chinese:

Since energy is defined as capacity to do work, we measure
energy in units of work.

The units of power ordinarily used in America are the foot-
pound per second, the foot-pound per minute, and the horse-
power.

Any simple machine is capable of transmitting work done upon
it to some other body.

The energy possessed by a body, such as tractor, due to its mo-
tion, is termed kinetic energy.

While part of the heat can be converted back to mechanical
work, it is never possible to recover all of it.

They have one hour to read newspapers apart from their ordi-
nary work.

Many of our implements such as forage harvesters are driven
by the tractor through the power take-off shaft. Therefore,
in addition to pulling the implement, some of the available
power is needed to drive it as well.

To calculate the amount of work done, we multiply the force
by the distance.

In order to measure fully the performance of a tractor we must
know the following: the force which a tractor can exert and the
distance which it can pull its load in a given time.

In case the speed of the machine driven by the engine is much
lower than that of the engine, an intermediate shaft must be used.

Translate the following sentences into English:

RRBILR, SALARERTE.
BRHOBUE D REA B R,
WERAYIRER B HERLE 3 50 77 46 S R UK 3h 80

TEREMEL AT, MR85 SR B ERREE) 36 B L8t



PELLR SR 48 s R LR B IR T

5. Point out the mood of finite verbs used in the following sentences
and then translate the sentences into Chinese:

1y

2)

3)
4)

*

5)

L3

6

8)
9

10)

11)
12)

We could not have done the work well without the peasants’
help. '

The vehicle (Z£#§) could not even be started if it were not for
the friction exerted between the tires and the road.

Without a people’s army the people have nothing.

Let us consider the way a good driver handles a tractor in the
field.

If the machine is to be out of use for some months, the belt
should be slackened or removed, to prevent it deteriorating
(F[R) where it is in contact with the pulley.

It is necessary that the problem should be solved immediately.
Long live the Communist Party of China!

I wish 1 knew how to operate the machine.

The more easily a tractor can move itself along, for instance
on a hard surface, the more drawbar power will be available,
One horse-power is equivalent to 746 W and to convert horse-
power rating to watts the horse-power should be muitiplied by
746.

Think of the power and the machine as a single unit.

Were it not for the leadership of the Party, we could not live

a happy life,

6. Translate the following passages:

Power is the rate of doing work. To determine the power used

or transmitted by a machine, the force must be measured, also the
distance through which the force acts and the length of time
required for the force to act through this distance. The units of
power are the foot-pound per second, the foot-pound per minute
and the horsepower.



If a body is moved 1 foot per second against a force of 1-pound
weight, the rate of work is 1 foot-pound per second. If it moves 1
foot per minute against the same force, the rate is 1 foot-pound per
minute. If it moves so that 33,000 foot-pounds are done each minute,

the rate is 1 horsepower.

SUPPLEMENTARY READING

I
POWER AND HORSEPOWER

The measurement of work tells us only how much work has been
done; we do not know how long a time has been taken to do it. Thus
in order to measure fully the performance of a tractor we must know
the following: the force which a tractor can exert and the distance which
it can pull its load in a given time.

Power is measured in horsepower, usually shortened to h. p., and
takes into consideration weight, distance and time, thus it is the rate of
doing work. For example, if 75 kilogrammes are moved a distance of
1 metre in 1 second, power has been required to do this. In this case the
equivalent of 1 metric horsepower (75 kilogramme metres/sec)*. If it is
possible to continue moving the 75 kg at the same rate for 1 min then
the weight could be moved 60 times as far; i. . 75 x 60 kilogramme metres
of work in 1 min which is 1 metric horsepower. This will equal 4,500
kilogramme metres per minute and is equivalent to 32,550 fi-Ib per min.

In countries where the foot and pound are used to measure weight
and distance the horsepower is measured in foot-pounds (ft-1b) per minute,
and 1 h. p. is equivalent to 33,000 ft-1b per min. For example, if a horse
could pull a load of 550 1b for a distance of 60 ft in 1 min it would produce
1 h. p. to do so.

e 8



The metric horsepower is about one-seventieth less than British h. p.
and to convert British h. p. to metric it is necessary to multiply the number
of horsepower by 1.014.

The horsepowers of tractors range from about 2 h. p. for small hor-
ticultural tractors using single-cylinder engines and controlled by a wal-
king operator* to about 100 h. p. for large tracklaying tractors. Most
wheeled farm tractors develop between about 30 and 50 h. p. The horse-
power which a tractor develops may be stated in two ways: brake horse-
power and drawbar horsepower.

(from “Basic Farm Machinery” by J. M. Shippen)
Notes:
* In this case the equivalent of 1 metric horsepower (75 kilogramme
metres/sec).
BT, RORNGIARDH, BITBAR « X/B,

AOUBRARRE W, EBX LAKT itis (it KEW Wk
. power),

... . using single-cylinder engines and controlled by a walking

operator. X4 1R 5 B #EE 18, 845 horticultural tractors,

1]
FORCE AND WORK

Force. In mechanics a force is the action of one body upon another
body which changes or tends to change their relative motions, positions,
sizes, or shapes. To describe a force completely three things must be
known: (1) its magnitude, (2) its point of application, and (3) its direc-
tion. Forces are of several different kinds. The most common force
is weight, which is a measure of the pull of gravity on an object. A ten-
sion force tends to lengthen a body. An example is a tractor drawbar
while pulling a plow. A compression force pushes on an object, as,
for example, a column supporting a portion of a hay mow*.



