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Set 1
A. MECHANISM ILLUSTRATION

In the transmission of technical information, a picture or
a diagram may give information to people when descriptive
words might be inadequate. Most of today’s complex farm
equipment requires an interpreter to convey technical data from
the designer to the consumer. The translation of design datx
into clear and simple diagrams is a proper objective for an ag-
ricultural mechanization specialist.

A perspective drawing of a part, an assembly, or a machi-
ne, indicates in a single view all three dimensions — height,
width, and depth. These drawings are rather difficult to pre-
pare and they are not to scale. They are of little value to the
person who has to make the part, but they do convey rapid,
general understanding of the nature of that part or assembly.

Orthographic projection is used in charting the design and
manufacture of mechanisms. The primary advantage of this
type of presentation is that lines and surfaces parallel to the
projection plane appear in the views in their true length and
area. Accurate dimensional measurements of the mechanism
can be taken directly from the drawing since it is an accura-
tely scaled presentation. These drawings are essential to the
people who will actually make the part., They are not parti-
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cularly useful in conveying information to the people wii_
to understand the function of the part.

The views of an orthographic projection are callcd
side (right, and/or left), top, and sometimes back and b
The front view is sclected to present the most teprescn . °
view.

An assembly drawing is an orthographic projection of se-
veral parts drawn in their intended working positions. Such
drawings are valuable for:

1. Showing how the parts are assembled

2. Determining the overall dimensions of an assembly

3. Determining the motion rclations between parts

The ability to understand the shape and function of a part,
or the action of a mechanism from either orthographic or per-
spective drawings, is a valuable asset to the agricultural me-
chanization specialist. The preparation of sales and service li-
terature requires the transformation of the designer’s ortho-
graphic drawings into perspective drawings. The use of such
literaure requires nterpretation of perspective and exploded
drawings. Design change suggestions from a field representa-
tive arc best expressed as orthographic projections.

Schematic diagrams convey technical information by shows
ing relationships other than spatial; that is, flow relationships
or order relationships.®

Photographs are also important conveyers of technical in-
formation. A photograph is takem of a part or assembly,
then the surrounding background is blotted out. Photogra-
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phs are often less expensive and quicker to prepare than are
drawings, but they may not be as effective in presenting the in-
terior workings of a mechanism as are other presentation me-
thods.@

All the techniques mentioned have a place in the transfer
of technical information from the designer to the consumer.
An agricultural mechanization specialist should be competent
in all techniques and able to select and use that technique which
conveys the needed information quickly, accurately, and at
least cost.

New Words and Expressions

descriptive [dis'kriptiv] a. #fiR#Y

inadequate [in'zdikwit] a. FRE; FEHM

mterpreter [in'torprite] r. % RH¥ENE R , T MEEYF

convey [kon'vei] vt. 8% tEih

consumer [kon'sjuima} n. HRH, P

gerspective (pa(:)'spektiv] a. JANEY

view [viuz] n. (3R)HE; R(&)

dimension [d(a)i'menfon] ». R-~f 32 (M)

scale [skeil] r. M, (REHSEAREZMAM)LH, b, v. (i
Pl bk ) 2 i

orthographic [,0:60'graefik] a. IEZERY,IESARY () H B
~ projection EHF(H)

chart [tfaxt] n B, @HK, v FAERFA(RRERD

dimensional [d(a)i'menfonl] a. R~}#3;% (¥

iepresentative [ repri'zentstivl a. (F)4tFe:fy, py, 2 R
field ~ (AF)ABHRRKRAN)
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intend [in'tend] ve. DB HiE

valuable ['valjucbl] a. B EE:BED

casset ['mset] n. B4R ENOENE: (L) MK

service ['sorvis] n. {§i Jis e

literature ['litoritfa] r. S, Srjk

- sale ~ HRHABHEHAN

7 service ~ ARBEHHEHER
exploded [iks'ploudid] a. #%kT B4y MY
~ drawing sy

schematic [ski'meetik] a. REMN

other than XFETF;T

spatial ['speifol] a. ZiARY, kY

blot [blst] vr, &5

~ out k*tﬁﬁ
interior [in'tisria} a. PJERMH

Notes

@® Schematic diagrams convey technical information by show-
ing relationships other than spatial: spatial 25+ MY
M T relationships,

@ ... but they may not be as effective ... as are other presen-
tation methods: HERIENWHRDEF LM INIEE, KEF
W,

Exercises

I. Are these statements true or false according to the textr
1. A picture, a diagram and descriptive words all have a place in the
transfer of technical information from the designer to the consy-
mer.
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2. Complex as today’s farm equipment may be, we can convey te-
chnical data by clear and simple diagrams.

3. A perspective drawing is used for charting the design and manu-
facture of mechanisms.

4. An orthographic drawing indicates in a single view all three di-
mensions — height, width, and depth.

5. An orthographic drawing is presented according to a certain
scale but a perspective drawing is not.

6. An orthoyraphic drawing is of great value to the person who has
to make the part while a perspective drawing is of little value to
the people who will actually make the part,

7. An assembly drawing is a perspective drawing of several parts
in their working positions.

8. Perspective drawings may be more effective than photogtaphs
in presenting the interior workings of a mechanism.

II. Choose the right answer according to the text.
1. Which of the following statements is correct?
A. A picture or a diagram is the best means in the transmission
of technical informatjon.
B. Descriptive words are the best means in the transmission of
technical information. }
C. A picture or a diagram and descriptive words are proper means
‘ in one way or another in the transmission of technical infor-
mation.
2. ismost essentxal to the people who will actual
ly make the part. —
A. A perspective drawing
~B: An orthographic drawing
C. A photograph
" 3. The _____view is chosen to present the most representative view,
“A. top
B. side
9. front



4. The word “asset” in the text means . ____,
A. property
B. wealth
C. quality

5. Design change suggestions are best expressed as
A. perspective drawings
B. orthographic projections
C. neither A nor B

6. Schematic diagrams convey technical information by showing

A, flow relationships
B. spatial relationships
C. both A and B

II. Answer the following questions according to the text.

1. Which conveys rapid, general understanding of the nature of a
part or an assembly, a perspective drawing or an orthographic
drawing?

2. What are the purposes of an assembly drawing?

3. Make a comparison between photographs and drawings,

4. What techniques are mentioned in the text for the transfer of te-
chnical information from the designer to the consumer?

IV. Fill in the blanks with suitable words or expressions according
to the text.

1. An assembly drawing is an _______ of several parts (yawn in
their intended ___ __ _ positions. Such drawings are valu-
able for:

(@) Showing how the parts are
@) Determining the overall _______ of an assembly
(@ Determining the motion relations between

2. Photographs are also important conveyers ——__ technical
information. A photograph is taken —_ a part or assenbly,
then the surrounding background is blotted out. Photographs
are often less expensive and quicker to prepare —___are dia-
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wings, but they may not be ___ effective in presenting the inte-
tior workings of a mechanism ________ are other presentation
methods.

V. Translate the Chinese in brackets into English.
1. We have done many experiments (RREITFXA M) (other
than)
2. Photographs may (RinH EmilisbkiBaieF) in presen-

ting the interior workings of mechanism. (not as ... as)
3. Orthographic drawings are (WEMEE 4 ) to the person
who has to make the part. (more ... than)

4. Photographs are (pbitiaE 75 E 5 H4E) (casier)

B. DRAWING

All construction should be done from drawings or ske-
tches, as tiley make it possible to plan a job carefully before work
1s started and -to wsuahze it in its different stages. Planning
is essential for: economy in the selection and purchase of ma-
terials, for eﬂiclency in construction, and for the realization of
desired spec1ﬁca§10ns and standards in the finished product.

Plans ancil drawings for much of the construction on the
farm are available. They range from plans in complete detail
to simple sketches of ideas. To make proper use of plans, some
general knowledge of the meanings of the lines and figures and
of the arrangement of.the parts of a drawing is necessary.

The ability to make sketches and drawings is an asset to

« 7



the farmer, as it enables him to plan a construction job accor-
ding to his individual designs or ideas. Often simple working
sketches, shown clearly and neatly, suffice. In other cases, more
detailed plans are necessary and will save time and money in
the end. To make detailed, neatly lettered drawings requi-
res much @i@gce and rather continuous practice, but this
should not discourage the making of sketches before starting
a project.

The ability to read prepared plans correctly is also a desi-
rable achievement. Careful study of the details, with a clear
understanding of how the finished article will look, can save
material and time and yield a finished product free from errors.

Drawings consist of some form of projection, such as or-
thographic, oblique, and isometric. The type used depends
upén the skill and understanding of the draftsman and the fea-
tures to be shown. :

When separate drawings are made to show each side of an
object, the type of drawing is an orih;graphic Pprojection, which
means that the projecting lines are perpendicular to the pre-
jecting plane. All dimensions are shown in true scale on this
type of projection.

An oblique projection is one that shows three sides of the
object in one view. The corner angles are not equal, and the
scale is accurate for only one side. The length line of the ob-
ject is at right angles to the vertical cornerline, while the width
line is at a 60° angle. The long side of the object is drawn
to scale, but the other sides are usually about three-fourths of
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their true scale size to give better proportions to the drawing.

The isometric projection is commonly used to show three
sides of an object in one view. The term isometric means
equal measure; the two lines between the vertical line and the
horizontal make the same angle with the vertical, which is 60°.
Thus all horizontal lines of the object are 30° from the horizon-
tal, and all vertical lines are perpendicular to the horizontal.
All dimensions are shown in true scale.

Isometric and oblique projections are convenient types
of drawings because, as three sides of an object are shown in
the one view, they are more pictorial and, if correctly made,
are usually easier to interpret. It is important to note that
all lines of the object which are parallel to each other appear
in the same relative planes of the drawing.

New Words and Expressions

visualize ['vizjuslaiz] v. (@) 5 il ; (ER) 2%
purchase ['pa:ffas] n. (W), W15
specification [ spesifi'keifon] n. (pl) ERMK;BHH
range from ... to ... (FE—%XEEN)BZH, Bk
suffice [so'fais] vi. 288 HRED

neatly (‘niztli] ad. 5% 1B ;i

letter ['leta] vt. B L% il

patience ['perfons] n. s, Zi

discourage [dis'hridﬂ vi. {EAER, (A
desirable [di'zaiorabl] a. Fi#EW; & TRED
oblique [o'blitk] a. i, MY



isometric [aisou'metrik] a. %, GG S

~

projection & gt

draftsman ['dra:fismen] #. 22M R

horizontal [[hori'zontl] a. Hb3% ;K E0 EbRAY
pictorial [pik'toiriol} a. & miy; B RED
perpendicular [,paipan'dikjule] a. BEH M, RE AR (to)

Exercises

I. Are these statements true or false according to the passage?

1.

10.

Drawings or sketches are essential for planning construction.

. Plans and drawings are generally available in complete detail.
. General knowledge of the meanings of the lines and figures and

of thearrangement of the parts of a drawing is essential to making
proper use of plans.

. The ability to make sketches and drawings is a valuable quality

to the farmer.

. Since working sketches are simple, they are of little value to a

construction job.

. The ability to read prepared plans correctly is alsoa valuable

asset,

. It is essential to study carefully the details of a part to be made

so that it will be finished economically, quickly and perfectly.

. An orthographic drawing indicates in a single view each side

of an object..

. All dimensions of an oblique projection are shown in true scale

while those of an isometric projection are not.

Isometric and oblique projections convey rapid general under-
standing of the nature of an object, as the three sides are shown
in the one view.

II. Choose the right answer according to the passage.

1.

The word ““suffice’ in Para 3 means ..

« 10 -



A. be inadequate
B. be enough
C. be possible
2. The phrase “free from’ in Para 4 means.. ..
A. liberated from
B. loose
C. without
3. An orthographic projection means that the projecting lines
are .
A. perpendicular to the piojecting plane
B. parallel to the projecting plane
C. at a 60° angle
4. Projections are usually of ____,
A. two forms
B, three forms
C. four forms
5. The type of projection used depends on
A. the skill and understanding of the draftsman
B. the features to be shown
C. both A and B

C. IDEAL AND PRACTICAL
MACHINES

A machine is any device which allows work to be done
more conveniently. A machine has an mput member to which
an effort is applied and an output member which moves a load.
The advantage of a machine is that the effort applied can be
very much smaller than the load to be overcome. The mca-
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sure of this advantage is the ratio of load to effort and is
known as the Mechanical Advantage (M.A.)

Load
M.A Effort

In a practical machine energy is lost because of friction,
The M.A. of a practical machine changes as the load it carries
changes because the percentage of effort required to overcome
friction depends on the size of the load.

For very small loads a large percentage of the effort is need-
ed to work against friction whereas with larger loads the fra-
ction is less. A graph ot load against effort has the shape shown
in Diagram 1:

offort

1 load
In the above diagram, a is the effort required to overcome
friction.
(@) The M.A. of a practical machine is a constant.
(b) A practical machine requires more effort to move small
loads than large loads.
(¢) A machine can lift a large load with a smaller effort.
(d) This is a graph of load against effort for a practical ma-
chine,
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effort

toad

To obtain a high M.A. a machine must be designed so that
the distance moved by the effort is much greater than the out-
put displacement of the load.

The ratio of the two distances is termed the Velocity
Ratio (V.R.) that is:

V.R __distance moved by the effort
"~ distance moved by the load

The V.R. of a machine depends on its design and has a
fixed value for each machine. In other words it is a constant.

We can think of the effort which is applied to the machine
as the work input. The work done by the machine on the load
is the work output. .

The efficiency of the machine is then the ratio of the work
output to the work input, that is:

Efﬁciencym‘f;v-g:—lli-i———m

In practice the work output is always less than the work
input because some energy is-lost inside the machine in overco-
ming friction. Thus the efficiency of a practical machine can
never reach 1007/, Efficiency tends to increase sharply with
load, then flatten out as it reaches a limiting value as shown

in Diagram 2:
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