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Lesson 1

Working Drawings ( T {£

II)Q
N\’

Working Drawings (I )

During the design process, an engineer records ideas by means of sketches and design
drawings of prototypes and their development. Once satisfied with the degree of perfection, the
sketches are handed over to the draftsman who “takes off” the detail and makes working
drawings of the whole unit.® '

A set of working drawings for a machine would include detail drawings of the various
parts and an assembly drawing showing how these parts are assembled to make up the
complete machine.?

Detail drawings

The detail drawing is used as the main reference in the manufacture of individual
components. It should contain sufficient information to manufacture the part as well as suitable,
fully dimensioned orthographic view of each part, together with other information that may be
required in the manufacturing process.@ A complete detail drawing should contain at least the
following information (not necessarily in order of importance). See Figure 1-1-1.

1. Sufficient orthographic views of the part concerned;

2. Dimensions and instructional notes;

3. Scale used;

4. Projection used, for example, first or third angle;

5. Drafting standard reference, for example, as 1 100;

6. Name or title of drawing;

7. Dimensional units which apply;



4

g

ERLELEE

8. Tolerances where necessary;
9. Surface finish requirements;
10. Special treatments needed;
11. Type of material used;

12. Names of draftsman, checker, approver, etc.;
13. Relevant dates of action by those concerned;

14. Zone reference system when necessary;

15. Drawing sheet size;

16. Name of company or department as applicable;
17. Drawing sheet reference, for example, sheet 1 to 2.

Sym Revision

Date | Appd

M16 X2 was 5/8 Whit | 1:5:76 F.N.

30° chamfer
Center drill Hex,24 AF ®
wp 13 ~M16X2-6H
A&
el % U S Y S ———
Sy Sy B ] E s
N— a
85 6 R1 2X45
11| 10 55
Dims. in mm @ _5_ Dm. AB. 5:.4:.76 A.SHAMBLES PTYLTD
Tolerances: Y ikp‘;ngING;Z?m - LE CAP
+0. ateria . PN 8.4 IND.
£0.1 all over MS Tssued. K.S. 9:4.76
Finish Ref. Size:A4 |Dwg No:17644
AS 1100 V/ Assy No: 17645  [Scale:1:2| Sheet 2 of 4

Figure

1-1-1 A detail drawing
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New Words and Expressions

. working drawings T {E[&

. sketch [sketf] n HE, &

. prototype ['proutotaip] ». JE&, FEHL

. development [di'velopmont] n. K&, Wl

. perfection [po'fekfon] n. S8Rk, FE%E

. draftsman ['dra:ftsmon] »n. 2 R

.detail ['dicteil] ». A, 4075, 40, EK

. assembly [o'sembli] n. FEAC

. individual [indi'vidjuol] adj. 5K

10. component [kom'pounant] »n. T, i

11. dimension [di'menfan] »n R~}

12. orthographic [0:00u'greefik] adj. IEATH], FHREFH
13. view [vju] n FiLE

14. in order of F& M oo+ KFF

15. instrctional [in'strakfonsl] adj. 8K, WHEHK
16. projectuion [pra'dzekfon] ».

17. tolerance ['tolorons] n. A

18. finish [finif] ». JYeiEfE

19. approver [o'pruva] n. fit#EE

20. relevant [relivont] adj. H XK, XK

21. zone [zoun] n. W, Vo, X

22. applicable [‘&plikobl] adj. &i&EM, HER K

O 0 1 N AW N -

Notes

@ Once satisfied with the degree of perfection, the sketches are handed over to the
draftsman who “takes off” the detail and makes working drawings of the whole unit.

A who 51 RMREMEEIEMNA], &1 the draftsman. takes off B Hy: H#.

EX: HxPRH R AN, REKRNLLERLHRENEEIHE,

@ A set of working drawings for a machine would include detail drawings of the various
parts and an assembly drawing showing how these parts are assembled to make up the
complete machine.

H] P showing... RIESFEIBEEIE, B4 an assembly drawing. how 35|§EiE
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® It should contain sufficient information to manufacture the part as well as suitable,
fully dimensioned orthographic view of each part, together with other information that may be
required in the manufacturing process.

] to manufacture the part N8 RFELE H FRIE. that 31 BB EENG], B
1 other information. ,

EX: CHASHERMHRBUNEZEEL, THEIANTHELQGEA TERTHRE
BAETHATE 6 i &

Exercises

A. Translate the following terms into English:
1. TEE 2. BHE 3. FEE 4. HE 5. EBK

B. Translate the following sentences into Chinese:

1. The three principal views of an object are the front view, the top view and the left side
view.

2. Sometimes in representing a complex object, it is not enough to draw its three views
only, so the six principal views of an object in the same plane are adopted.

3. The partial view is only a part of an object which is projected to the principal projection
plane, the partial views are also bordered with a break line.

4. If two cylinders are with no difference in diameter, then the projection of intersection
will appear as two straight lines.

5. Any solids of geometric combination, no matter how complex, can always be
decomposed into several simple shapes and parts.

Reading Material
Working Drawings (1I)
Assembly drawings

Assembly drawings are primarily used to show how a number of components are fitted
together to make a complete product unit. The term subassembly is commonly applied to a
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product unit which combines. with other subassemblies to make an assembly. For example, an
assembly drawing of a motor car engine would show a number of complete units included on
the drawing. Each of these units is referred to as a subassembly of the engine assembly.

Assembly drawings may be divided into two types depending on the proposed use:

1. General assembly where the main purpose is to identify the individual components and
show their working relationship;

2. Working or detailed assembly combined detail and general assembly drawing which
provides the function of both types.

Features of a general assembly drawing are:

1. Views are selected which show how the parts fit together and indicate how the unit may
function.

2. Sectional views are used to eliminate the use of hidden detail lines where possible.

3. Dimensions which relate to the function of the unit as a whole are indicated, for
example, the maximum and minimum operating heights of the jack.

4. Individual components are identified by the use of numbers contained in circles, which
are connected by leaders to the related parts.

5. A parts list relates to the numbers on the drawing and identifies the component.

6. A revision table is provided to record modifications to individual components which
may occur from time to time.

7. Some assemblies may be so large that it is necessary to draw different views of the
assembly on separate sheets.

Features of a working assembly drawing are:

1. Only simple assemblies are drawn in this manner as views have to be chosen which
show the assembly relationship as well as sufficient dimensional details of individual
components to enable their manufacture.

2. It is ideally suited to furniture construction drawings where the assembly views are not
complex and details of joints may be enlarged and shown as partial views.

The information provided on a general assembly drawing is somewhat different from that
required on a detail drawing. Information on the manufacture of individual parts is not required,
for example, surface finish, tolerances or treatments. However, assembly instructions are
required as dimensions which may be used for installation purposes or which are relevant to
the operation of the assembly as a working unit.
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New Words and Expressions

1. subassembly [saba'sembli] n. ¥

2. identify [ai'dentifai] vt IRH|, - HHRIT
3. modification [modifi'keifon] ». BX, &G
4. fumiture ['fomitfo] »n W&

5. enlarge [in'lazd3] vi. ¥ K

6. joint [d3oint] n. E#E, Bk

7. partial ['pa:fal] adj. EHHI, S



Lesson 2

Tolerances and Fits (Z54)

Limits of size and tolerance

Since it is accepted that it is virtually impossible to manufacture a part without error, or in
the rare event of a part without error, to be able to proclaim it to be perfect (because the
measuring instruments are subject to errors), it is necessary to indicate the maximum errors
perrnitted.(D The draughts man must indicate the largest and smallest sizes that can be permitted
without the part functioning incorrectly. The extreme dimensions are called the limits of size,
and the difference between them is called the tolerance.

The method of indicating, on a drawing, the permitted tolerance depends mainly upon the
type of operation involved, but local preference must also be taken into account.?

Fits

Fits are concerned with the relationship between two parts. Consider a shaft and hole
combination: if the shaft is larger than the hole, the condition is said to be of interference; and
if smaller than the hole, the condition is said to be of clearance.

In order that the precise condition is ensured, the limits of size of both the shaft and the
hole must be stipulated.

Fits can be classified as follows: clearance fit, interference fit, and transitional fit.

Hole-based system and shaft-based system

In order to obtain a range of degrees of clearance, and the degrees of interference, it is
necessary to use a wide variation of hole sizes and shaft sizes. For example, a manufacturing
company could be making a number of parts, all of a nominal 25 mm diameter, but which all
slightly different in actual limits of size, to suit the actual fit required by each pair of parts. This
situation could mean that a large number of drills, reamers, gauges, etc., were required.

It is logical that, to reduce this number, a standard hole could be used for each nominal
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size, and variation of fit be obtained by making the mating shaft smaller or larger than the hole.
This is known as a hole-based system.

New Words and Expressions

.virtually ['vaitjusli] adv. F3E L, SEfb
.rare [res] adj. WK, WEM

. proclaim [pro'kleim] vt B, AH, TR
. instrument ['instrumant] ». {X#%, LTH
.permit [po'mit] v YFRI, RIF, #EF
. draughts man &1 A R
. extreme [ik'strim] adj. PR, HRimk
. preference [preforons] n. fRE, PUEERE
. combination [kombi'neifon] n. A&, EE
10. interference [into'fisrons] ». &, T¥
11. clearance ['kliorons] n. [H]BR

12. precise [pri‘sais] adj. XEHAK, HERH
13. transitional [tren'sifonsl] adj. LR

14. hole-based system F=FL

15. shaft-based system  Z5#

16. drill [dril] ». %5k

17. reamer [riimo] n. #J]

18. gauge [geid3] n. FRMER, Fig, BM, BFX
19. mate [meit] v ZE#, K

20. depend upon HXHRT

21.arange of — RN

O 00~ N L AW N =

Notes

@ Since it is accepted that it is virtually impossible to manufacture a part without error, or
in the rare event of a part without error, to be able to proclaim it to be perfect (because the
measuring instruments are subject to errors), it is necessary to indicate the maximum errors
permitted.

] Since it is accepted ... it to be perfect B EREMN, K it REAXER, HiE
() EE R that 51 FHIEEMNA. ‘

B B -ANEAREGENS, FHRERRTHY, RAFRBREE-ITRK
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ARENEM, 2FRKRERS RS EALIRY (B AR ENBLELLE). & F
X5 CFR A, B Bk R KAKIRE,

@ The method of indicating, on a drawing, the permitted tolerance depends mainly upon
the type of operation involved, but local preference must also be taken into account,

A9 indicating 74 17518 ; on a drawing £/ iﬂtﬁf’ﬁfﬂmn ; the permitted tolerance
R34 17 indicating [ EiE .

EX: EH 4R_1:Ffr*1'/iéﬁa~14‘/\ii—§*ﬁx/kfﬁﬁﬁlﬂ 8 Lo ik, 12f6F # BF|
R8RS R

Exercises

A. Translate the following terms into English:
L 2% 2 ARES 3. dABRE 4. TERE 5. BARERT 6. B/
BRRE 7. 3E7LH1 8. s

B. Translate the following paragraph into Chinese:

Since it is impossible to machine a part to an exact size, a designer must specify an
acceptable range of sizes that will still permit the part to fit and function as intended. The
maximum and minimum sizes in part dimensions that are acceptable are limits between which
the actual part dimension must fall. The difference between the maximum and minimum limits
is tolerance, or the total amount by which a part dimension may vary. Tolerances on drawings
are often indicated by specifying a limit, or by plus and minus notations. With plus and minus
tolerance, when the tolerance is both above and below the nominal (true theoretical) size, it is
said to be bilateral (two sides). When the tolerance is indicated all on one side of nominal, it is
said to be unilateral (one sided).

Reading Material

Dimension Measurement

A machinist is mainly concerned with the measurement of length; that is the distance
along a line between two points. It is length that defines the size of most object. Width and
depth are simply other names for length. A machinist measures length in the basic units of
linear measure such as inches, millimeters, and in advanced metrology wavelengths of light. In
addition, the machinist sometimes needs to measure the relationship of one surface to another,



