LI UM ATIA LI

Jeanes

Basic Technical Drawing
2 AW (Bilingual Book)

S9Waa21 2100-1001

mé’ngmﬂ%:mﬂﬁﬂﬁm%mﬁw WNaAnsY 2556

WA, U.8.NUARE I NE RS
Asst. Prof. Gp. Capt.Ramjitti Ritthisorn



2 a A9y
TS U S R A S RN )
sie

Basi¢ Technical Drawing;

Bilingual Book : Thai & English

Technical Drawing Theory and Practice Text Book

First Edition : 2013

WF. U.N. SIUD00 ONSFS
Asst. Prof. Wg. Cdr. Ramjitti Ritthisorn
M.SC. (Thermal Power), Jn.U. (3FDNSSUIASODNA)



Wenuusmafiasdiaagi
Basic Technical Drawing

0 p)

International Standard Book Number ISBN 978-616-211-596-7

Printing and Distribution by

Wang Aksorn Press Printing

69/3 Arun-amarin Rd., Kwang Wat Arun, Khet Bangkokyai,
Bangkok 10600

Tel. 0-2472-3293-5 Insa15 0-2891-0742

http://www.wangaksorns.com
E-mail Address : wangaksorn9@gmail.com,
wangaksorn2000@yahoo.com

First Publishing : 2013
Copyright @ 2013 by Wang Aksorn Press Printing

4 N
All right reserved. No part of this publicing may by reproduced or transmitted in any
form or by any means, electronic or mechanical, including photocopying and recording,
or by any information storage or retrieval system without the prior written permis-

sion of Wang Aksorn Press Printing unless such copying is expressly permitted by

federal copyright law.
- J




PREFACE

Basic Technical Drawing bilingual book is the basic studying with skill practice
courses for all industrial scholar. This is the best book for mechanic and engineering
occupation who want to work in ASEAN career.

Basic Technical Drawing is also design following the Certificate of Vocational
Curriculum BE 2556. Office of Vocational Education Commission, Ministry of Education,
and useful textbook for any other mechanical and industrial educational courses. Whose
can studying, reading or writing all any drawing paper in Thai and English. Also, this
bilingual textbook can use as the manual for all kind of occupation. The author manages
learning content is divided into 10 units. The lesson and practice drawing paper focus on
a knowledge of the theoretical principles and the process as a learning experience. All
sequence best on competencies industrial (Competency Based) and integration

(Integrated) purpose.
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Chapiter 1

IntroductionofTechnicaliDrawy
DS SN T

INTREDUCTION|:

Drawings have been used since the beginning of history for planning and producing
art objects, architectural designs and engineering works. Since the Industrial Revolution a
system for creating architectural and engineering drawings has evolved. While the pens,
pencils, tools and papers for creating drawings have changed, the basic forms for presenting
information have stayed the same (Fig. 1.1). People doing technical work need to be
familiar with the standard ways of presenting design information.

fnsinmifsuuuuanldRunBuduUsy IRmaniven s ALz 1SHART LY
STEn Y AENIINNNTEDNKUULETLIAINT Y (??ﬂLLG}'Engﬁﬁ’aiwuqmm%ﬂﬁmﬂuﬁum
nsasrawuvantnenssunagienssulddnisiaunuiegwaiies luvaeiivinn fuae
\nsedlifiedosilo uaznszmudmiumIasnuiBsunuuinauasuilassuuuumunairLn
wittugudmumsiiauedeyadinsegindouia fuwuiflusuil 1.1 auivinaumedumnie
Fududsdiamnuduesivitnsiausdeyalunisesnuuuidusasg ety

Interpreting information from drawings is an important skill. Engineers and architects
must be able to look at a set of plans and mentally picture the shapes of objects. Skilled
workers must have the same abilities. Reading a drawing involves a highly developed
ability to look at lines on the page and convert the shapes from several pictures to form
a three-dimensional mental image (Fig.1.2).

msArnudeyanamiBsunuuiiuinugiididny Imnsuazanndinazsiosmosnmn
suvesnuLazanenauAniieglulaseninidunmsuisesing gufvRnudosiivinee
ANNEBNIAREIAY MIsuamisunuuazdedlinuansaenagilunisuesluiidusing
ﬁﬂizﬂamﬂugUmwmm sUnunsymwazwUadlieanunduguiwesingludnvasnmeny
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Figure 1.1 : The Basic Forms For Presenting Information
SULUUARGIHIHNISH I EWD Fo 1A

Figure 1.2 : Interpreting information from drawings
NMSHANNIDHRNIRNINLTUULUU

A detail part or working drawing is shown in Figure 1.3. Features of the drawing
include different views of the part, dimensions, notes, materials and a title block. Drawings
like this may be created by manually drawing lines on paper or by computer. The drawing
must convey all information needed to produce the part.

swazBentunurionnidsunuuloy wandluguil 1.3 esduszneuvesnmideutuy
%31545\‘1mwsuad%umuimgmaﬂﬁLLG]ﬂﬁmﬁu N1552YUn Tuintaniny s1easdunvasian was
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Figure 1.3 : Sample of Working Drawing
fog1vzovmndsskuulFn

A pictorial view in fisure 1.4 gives a quick idea of the shape of the part. Learning
to produce drawings like this involves knowing the rules for drawing views of objects,
correct dimension choice and placement, correct format for drawing presentation. Many
standards exist which tell how to provide correct and consistent information to those
who use the drawings. Multiple views (Top and Front in Figure 1.5) are used to show the
true shape of the geometry of the part.

e M lugU 1.4 agyili
Lﬁ@u,mﬁmmgﬂéw%umuaﬂ?ﬁmL%D Tuns
Sousiraiunmmideusuulilidnvasdulas
é}’@@ﬁmmiﬁluﬁawawﬁﬂmiﬁm%Fu‘aum'w
VBYING NTTLYVUIN NTINFLAUININ LA
sUsUigndesdmsumsthiauonw 3nnsgy

NSWULUUNANE Y U IRTFIUNIUIINGBETY

lavenisnslvideyaiaenndeuasgniesiu

AT N ULUUIWATL AMvangyased

(uvusazimumilugun 1.5) gnldlunisuans Figure 1.4 : Pictorial View of an Object
SUNTUSVIANIRYIFUTNTUIUTUNRT ANHNHOIYDIIAE)
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Figure 1.5 : Multiple Views of an Object
MNAYHNNDIYDI TR

Reading drawings is the process of looking at the lines that represent the part
shapes and mentally picturing the part. This is a very high level thinking process which
requires practice to become proficient.

A158u () mmdsusuvedradunssuiuns de nsueslufiduiananeiiidy
AIUNUYDIFUNTS Guaﬂ%mmuazLLamﬁﬁﬁmlﬂﬂaﬁaaﬂmLﬁug‘dmw Fadunszurunismeey
Anszauiigenn FoazdesdimsindunazufiRuinaudeamgty

Assembly Drawings show the parts used (Fig. 1.6), how the parts are assembled
and part identifications. Item numbers from the drawing are referenced in the Parts List
or Bill of Materials. This is the first drawing in a set of drawings. It gives an overview of the
product and shows how the parts are used.

AMTEULUUTIN AT WU NUINUsEneuluduu ddieg1dlu (U 1.6)
UlAkanaIEN15UTENOULALTYUTIIALIBUAYDITUAIU TI8NTHAAVIINNNITLULUUILYNDNEY
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Figure 1.6 : Assembly Drawing
MWLDYRLUUSIN

Assembly drawings are often included with the product for reference (Fig 1.7).
An exploded view may be used to identify parts for replacement and to show how to
disassemble and re-assemble for servicing.

amiZgunuusasinazgnifusmelitundnsusiieldlunisésds ANENTUAILENT
wllunsssyfududmiunmsdsutudn warazuansiinisnen-Usznaudmsunsliuinig
%uﬁauﬁ?uq

Special instructions and notes are shown in figure 1.7. These pertain to the whole
assembly. Many companies use PS or Process Specifications to specify how common jobs
are to be performed. Inspection, painting, packaging, etc. may be done in many ways
depending on the product. Referencing a PS-number is more efficient than writing a lengthy
note on the drawing.

Fuuzihiimvuas tufinnowndermiusiag wansieg1slugui 1.7 mdtasiieatos
fumsamdudnddetu viateq visnlideyanssuunissime (PS) srymsvhaiusa
i MTIVABU N15A9E UTTRAN 18 ma%ﬁﬂwmaiﬁﬁuagﬁ’wﬁmizLﬂ%ﬁuaawémﬁméﬁ

N1591999098 PS agliuszandnimannninnsi@euduing1e Nluawilsuwuu
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Figure 1.7 : Special Instructions and Notes
AUHEHALAYLaURANMINUMA g AN

SKETNCHINGE:Fn55,5 770

Freehand sketches are used by designers to transfer mental images to paper. Ideas
are constantly changing as new thoughts occur. Engineers and architects create many
sketches to help define the objects or constructions they imagine. Meetings are held to
exchange ideas, refine designs and get approvals to proceed with a design.

theenuuvaglinssrenmseiiewaniiosenonnmiogludsleagnizay eudn
abuarfinasuetsaiiaueynadsifdanudalg ity Smnsuavanuinadisasdnm
Stunmaneg adietaglunsainediiaauvesinguielassadnuiitumnistuan
nMsUszguasintudielfuaniudsumindnaineassd nsmsoonuuuitldunandunseds
wldfunmsoysiAlvisdunsdelumudildenuuuld

Words cannot describe three dimensional technical design information accurately.
Quick two dimensional or three dimensional sketches clearly represent the shapes of
objects and the thoughts of the designers. The ability to sketch quickly and accurately
to proportion is an important skill for all technical workers. Basic sketching are described
in Chapter 3 and 6.

Aalianunsneiuiedeyaniseenwuuaudinanaialaegignaes JUAILYRINMN
Saediiviomuiiiaunsaliidudounusuiesinguazanudnvesinesniuy muanunse
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Although the computer drawing has replaced most of the manual drawing work

in present time. During 1985-1990
drawings were still made on paper
or other media using tools which is
describe in Chapter 2. Some of using
tools show in figure 1.8.
wiitutagdunsleukuudig
ﬂamﬁaLma%%gﬂﬁmﬂsﬁmuﬁmiﬁauLLU‘U
pwile waluszinet a.a 1985 - 1990
§9lUN9TBULUUMBRDUUNTEAUNTO
dosu indesdlomaniisautainnslily

asungluUNT 2 Mpg19vATale

wianfluanalilugui 1.8 Figure 1.8 : Some Basic Tools for Manual Drawing
LABDIHDNHFIHUIISIIMSEUSUNWIUHLUUAIEHD

DRAWINGIPAPERSE CEORYINGIDRAWINGSH:!

M5:RABLATHLLUUEINNE 88 [ LU

Drawings may be created on
paper or plastic film. Large drawings
are duplicated by passing light through
the material to a copy sheet below
(Fig. 1.9). Drawing materials must pass
light so translucent materials are used.

ANTYULUUDIATZIINAIUU
nsEavTeTldunaain awdeuwuui
Huualugenaazyindnunlalaenisuiu

] v ~

waameqlansuLuuLiveAnaanab s

Fneuas (FUN 1.9) aetuTaniianly

WeuLuUABsuadlikaImne gy

Figure 1.9 : Drawing Duplicating
ANSYINEILHIAN
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Drawing paper is a high quality paper with plastic coating. Vellum is a naturally
transparent paper which was used before plastic coatings came into use.
nszmwdsusuy Wunseawiiauninaslaeiinisindoumenatain wilsgniudu

nszalusdlanusssumAtgniunlineunazdisindeunanainidiuuny

LUSUNNN5LVHULUULNAYUA

Mylar film is a very stable, tough plastic film which has a etched or coated draw-

ing surface. Mylar is more expensive than paper but the stability and long term storage

o

properties make it useful.
Aduluan s Iuiidunanafinfiatesunuungsonsiiluvhsesndendeuinnmdeuiuy
luasiiauneninnszany willauaafirluGeseuaiosuazannsaiudoya (am) ey
Cloth drawings were used for many years. The material was a very high quality
linen with starch coating. India ink was used to make the lines very dark. Many of these
drawings are still in use.

'
Y aa a

fn grianlflums@euuvuidunamansd Saafliduiaduntaunmgailuiedeu
deutlaiiay fedldndindufeudsdruilumadounuunsgdidudiduinn Jagtunisdeu
wuuasuundensiinsidanueg

Original drawings are carefully stored, often in fireproof vaults. Copies are
created and used for production and other purposes. Blueprinting is an older process
which required wet developers, washing and drying of the prints. Diazo is a newer process
which creates dry prints right out of the machine (Fig. 1.10). Diazo uses a print paper with
a special coating. Once exposed to light the image is developed using hot ammonia gas.

amasuatulzgniiuliegnssednseilnednazedlunesdesiudafdeln duutasgn
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Figure 1.10 : Diazo Machine
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Large format digital printers (Fig. 1.11) and copiers are replacing diazo process
machines. Copies are more expensive but are sharper and longer lasting.
A4 a ¢ aa 1 a = ! ° 9] A A A
Lﬂi@ﬂ‘WﬂJ‘Wg‘ULLUU@R]G]E)@EUU’MIWQ (Un 1.11) LLazLﬂﬁaﬂmaL@ﬂmigﬂumﬂ%mummiaﬁm
dmunszuiunsialy ANELUIINLATEIRLNLIE 1 TR TR NN LA INE A ILALTR

waztAuldlaunu

Figure 1.11 : Large Format Digital Printers
LAZOIANNS UL UUAT RO A WIalu1ey
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Metric measurements are the world standard. The United States has been slow
to fully adopt the metric system. Most new automobiles designs are done in metric with
a few of the older English measurement parts included.

myiaunasuusinduanasgulaniulegiu Ussmeanigoudnilinaiuuninzeeniy
warlfszuumnsnduinasgiu mseenuuusasusatslnldmlnaasriluszuuaninlneity
duustuiidsindeszuudngulususuegde

Architectural construction is mostly English measurement based. Construction
materials like 2 x 4's and 4" by 8" sheets of plywood do not have easy to work with
metric equivalents. There is no great urgency to change.

miﬂ'aa%f”mmaam‘ﬁmsJﬂi'i:udauimj%ﬂlﬁi’fmmi’mwué’aﬂqmm‘ummmL%ﬁﬂ\jmﬂu
fugnu dednlvainazliduweasuayliazanlunistiou wu mawdsumheinvesianreaing
1A 2 x 4 W0 wazusiuliSavun 4 x 8 Silludisusiiumheanuemdaduueslussuy
wedn egelsfn §eldfinnusduseiulen fesudsunsidmhedmsuaumeiiuandng
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Introduction/offIechnical'Drawing/ m—



o~

LUSUNNN5LVHULUULNAYUA

o

Chapter 1

Fractional inch measurements | 10 20 30 40 50 &0
are used for some types of work and MM
Millimeters are commonly used for

may be the measurement system T S

used on older drawings. Reading

0 1
fractional inch measurements may 32

be difficult for new users. Calculating . TN T N————

with fractional measurements is a ditficult tareail and oaleulate.

0 1 2 3

very complex process. Try dividing
/02 oot oo o

23
7= by 9?
32 Y

o o 1 & o o Decimal inch scale.
mm’mLLuuammumgﬂumﬂﬁn

Easier to read - easier to calculate

Tusuusstin &usunIWRBULUULNATY

v aw o X . 1234586 7 1011 12

fansldszuuinteg N1581UANITINTOS L] ] ] ZT T | | |

sruudngiuiiail veitenazeniiuly . T ——

mmwa:wmmu% PRI R ST TR

doauiandunsyuiunisidudou asswns Figure 1.12 : Measuring Scales
23 1% 1% [ o '

73,79 Auaazidnla xastumsInanasiigg

Decimal inch measurements are easier to read on scales and much easier to
calculate with. Metal decimal scales may have 100 divisions per inch. Plastic scales and
scales printed in this book will show only the even hundredths.

szuufnuuunationvasiiezenildoniuarinndualdhoguiy nlansd sy
1psTaszuutazuiadu 100 Yesdein lﬁﬁﬁwmﬂwmaaﬂLLazﬁﬁmﬁaﬂugmzLLamLﬁmLLﬂ'aaq
dnlufosindy

Architectural measurements are composed of feet (base 12 with 12 inches to a
foot) and inches (base 8, 16, 32 or 64 fractions to an inch). Calculating with feet, inches
and fractions is also a very complex process.

:mm"s’mmqamﬁ@ﬂﬂzﬂizﬂ@ﬂﬁ@a%ﬂjﬂﬁ@ (il 12 999 Fesasnisinsndu 12 e
1 9m) wavin (@ 8, 16, 32 %38 64 ROTIain) miﬁwmmﬁmﬁum Tunaviavaudanaduy
ﬂizmumiﬁ%’u%uagjﬁ

Civil engineering units sometimes combine feet, inches and decimal inches which
simplifies calculations.

smheluimnssuleslunedagsuelfonhens 51 vienalouesihdseline
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Drawings for large items on paper are created using reduced scales. A 1" = 1-0"
architectural scale is shown. Each 1" is marked as a foot. Inches are shown to the left of

q
“0”. Large constructions may be placed on a small page using 1, 1 or_1 scales.
. 16
NSMALUUA ATV LAYAIUUNTEANEEINITNTEINLALAEAITAREINAAT LEAINTT
anua lagnisiiey 1" = 10" veswmsinandndlilugun 1.12 nnq 1 Gaggnivuali
il . a

Winiu 1 e vidleinazuanaliniesnudievesay “0” fadu lassaianduunnlng ey

annsaelilunthnseawidnninldlaenisanunldana 1, 1 vie 1
4 8 16
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IBM introduced the powerful and relatively inexpensive IBM-PC around 1983
(Fig. 1.13). AutoCAD introduced a usable drafting software program in 1984. AutoCAD
emulated the paper drawing process using constructions and drawing processes similar
to the way work was done on paper. Early computers used black and white monitors.
It would be several years before the mouse became popular as a pointing device.
BM lédadia3eq T
ARUNILMBTAIUM (Personal
Computer, PC) fifiAuansnse
qﬂumﬂqu 517U A.A. 1983
InglUsunsa AutoCAD gni
wldau Tul 1984 AutoCAD
Gulusunsufdeunuunssuiy
AT UNINAIUUNTZAN Y
ian1slddulassadsuas
NI ULF U9 LLazguﬂ
Tuaisusne reuiunosagly
Figure 1.13 : IBM-PC First Introduce
\AS0YADNANADS A IUFTIZEY IBM
Tumsidasasausn

v d' a A | % o
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nmzdundlugunsalsumi
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Chapter 1

Quickly adopted computer drawing. The change from manual drafting to
computer drafting was far faster than the change from typewriters to word processors in
business. Computer drawings took about the same amount of time to create as manual
drawings but the time savings in revising and updating drawings was a significant benefit.

gramnIsIMIdeuLUmeRsLiume siulnog195IAE) MsAsunlasnamEuLUY
fdeumeieludunniunuulunenfinnefiintuSininisdsuamweinsidindofiunian

TUdulusunsuuszananand@sniagn 9399 WaIN1STgULUUAIEADNAIADS LA

Aunslukuumeile uwigUssndanainittunsuiluvseusuussnudisuwuuliviuade

Terminator  Figure 1.14 : Computer Network emnzie)
LASDANULASDIAD NN ILADS

Computer networks in figure 1.14 provided quick access to stored files and fast
exchange of information between designers.

isetnoneufmesluguil 1.14 fhelinnddeyaiiiulivildesemniuas
miLLaﬂL‘LJ?auﬁaaﬂaiwdwﬁﬂaaﬂuwﬁ%uma%mﬂiuﬁu

Faster computers with better graphics and larger core memory have made possible
the use of newer software which changes the drawing process. Three dimensional
modeling allows the designer to work with solid images which are identical to the finished
part. Once the 3D image is finished the process of creating the 2D working drawings
requires only a few mouse clicks (Fig. 1.15). 2D drawings which once took hours or days
to complete now only take minutes to complete. Modeling mating parts reduces the

chance of error when parts do not line up or fit properly.
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Chapter 1

3D
Computer
Solid
Model

2D Multiple view
drawings are produced
with only a few
mouse clicks.

Figure 1.15 : Creating The 2D Drawings From 3D Image
M5a51901W 2D anngU 3D

Engineers and architects are able to transfer 3D mental images quickly and

accurately to the computer screen. View controls allow the rotation of parts to better

analyze the shape and critical elements of each design.

Fmnsuaranliinausafiasaieasanin 3D Negluanudneenuilisgissingiuas

gnABIuUNIAeARNN N TUsWATUNITAIVANLNNEY YIlanusavyuauaug b luyngiu

WemslasgviesdusEnaukar JUTIId A van1seenuUlafnd

Computer drawings are plotted to standard size title block sheets (Fig 1.16). Early

plotters drew lines using ink pens. This process produced accurate drawings but the pens

skipped or ran out of ink at times. Newer plotters use ink-jet or laser printing processes

which have fewer mechanical problems.

Introduction/ofsTechnical'Drawing/ s —



o~

LUSUNNN5LVHULUULNAYUA

o

Chapter 1

AMARDUTABSTILYN
Auvadlunsuifauinuinsg
Tneiinseuvesguiaznseuvesde
amiszyly (3UT 1.16) 1esiius
Tuadvusng as@oudulagly
Unnnifin nszuaumsianans
KannlAgnAee wiUINN1819
ensglantuviseniinuualanaen

5 a R LY LY
5381 Lﬂi@ﬁWNWWWUﬁmﬂiu{jﬂﬁgUu

TdnszuIunsRLLUUB RIS e
awestnsitymminanedes Figurf 1.16 :6PIotter
Ao donag LASDINHNAN

CAD/CAM is a process of taking 3D modeling data from the computer and converting
it directly into machine tool control statements (Fig. 1.17). It is possible to design a part
and machine the part within a few minutes. Parts which used to take days to produce
now take only minutes.

CAD/CAM 1Hunssuiunsiiadisuuusiass 3D Imamiﬂam’]@yjaaﬂﬂimamﬂaLmﬁa
wludnslaenssadluiesdnsnalsiinnunudnds (Uil 1.17) Fadululdluniseenuuy
Funuuazdinisliaiodnsnanantunuiunmelunanlifiund funuiieelinarluniswandy

% ::911 14 = 1l a ! gj
Tu veugilgnanieldiuniivitu

Figure 1.17 : CAD/CAM Machine
LA%avansna CAD/CAM
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Mypicall Instrumentall Drawing; ¢

(150931 ST

Y, PICALEIDRAWINGEQUIPIVIENTH:
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For many years the essential equipment for students in technical schools and for

engineers and designers in professional practice remained unchanged. This equipment
included a drawing board, T-square, triangles, an architects’ or engineers’ scale, and a
professional-quality set of drawing instruments. Now, however, other equipment has come
into general use, including the drafting machine, parallel-ruling straightedge, technical
fountain pen, and, of course, the computer.

vanediiiuin gunsaiisududmivinGeululsaSoutianaia vieudfusimnsuas
teenuuuiivhiuduo@nidndliudeunias gunsaivaniuszneude Tiudeuuuy 17
Ifanundon lfussiaunnsiaimng uazirlesdlodounuununiwgeszduilondn egrlsfn
gunsaidue Iegnihunldsaushe 1dun ndesileasnuuy liussiiaveurun Unnnadauuy
vilnda uaziuuouianie Aoufianes

The basic items of drawing equipment are shown in Figure 2.1. For best results,
the drawing equipment you use should be of high grade. When you are ready to buy
drawing instruments (item 3), you should talk to an experienced drafter or designer, or
reliable dealer, about your purchase because it is difficult for beginners to distinguish
high-grade instruments from inferior instruments.

emagunsalifsunuudosdu IHuandlilugul 2.1 ielilduadiniian msldgunsnl

Beukuuniiinsngs Welafnuinsenazdosunsalilsunuuiiiseazdennisldauun (W

£ v

a = v o Y ° 1 A A 1% I A va
5961157 3) AISUSNWIRWEIv Y vedunuImiteNteiels msgidunseniidsususia
WeukuuIzdwuneanitgunsalinsnasinaingunsalndnsasinitegisls

1. Drawing board (approximately 22" x 24"), drafting table, or desk. : NszAUTLY

LUU (VUNAUSELN 20" X 24") 198RS 19WUU
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Chapter 2

2. T-square (24", transparent edge), drafting machine, or parallel-ruling edge : L7
(24" vauld) Tsirseilodouluunselfyuauruny

3. Set of instruments : quﬂ%adl,%&m

4. 45° triangle (8" sides) : l¥fanuwiasy 45° (F1ue1 8")

5. 30° x 60° triangle (10" long side) : ffansw@ey 30° x 60° (Frugn 10"

6. Ames Lettering Guide or lettering triangle : lfaunmdsundaussnys

7. Architects’ triangular scale : LiainagniUin

8. Engineers’ triangular scale : l@naiaing

9. Metric triangular scale : Lilainatumin

10. French curve : LailAs (tsuLasa)

11. Protractor : LillUsunsnaas

12. Mechanical pencils and/or thin-lead mechanical pencils or drawing pencils :
Audena iseRuaoldU1e YIRRAUARITEULUY

13. Sandpaper pad : LHUNTEA1ENTE

14. Pencil eraser : 198U UFD

15. Plastic drafting eraser or Artgum cleaning eraser : 8719aULUUYDNATEFN

16. Erasing shield : LLaU39950981981

17. Dusting brush : usslaglu

18. Drawing paper : N3¢AMELTEULUY

19. Drafting tape : 1nUnszany

20. Technical fountain pens : UINN1%INTL

21. Drawing ink : MA@ ULUU

22. Templates : LLLNEAY

23. Calculator : L1A589AALAY

Figure 2.1 : Principal Items of Equipment
S1UMSLASDYNDNAN
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OBJECTIVES)INIDRANING]:|

AAUSSHIA LTINS LIS LU

The following are the important objectives in drawing:

1. Accuracy. No drawing is of maximum usefulness if it is not accurate. The engineer
or designer cannot achieve success in professional employment if the habit of accuracy
is not acquired.

2. Speed. Time is money in industry, and there is no demand for a slow drafter,
technician, or engineer. However, speed is not attained by hurrying; it is an unsought by
product of intelligent and continuous work. It comes with study and practice.

3. Legibility. Drafters, technicians, and engineers must remember that a drawing is
a means of communication to others, and that it must be clear and legible to serve its
purpose well. Care should be given to details, especially to lettering.

4. Neatness. If a drawing is to be accurate and legible, it must also be clean. Untidy
drawings are the result of sloppy and careless methods and will be unacceptable to an
instructor or employer.

Yaqusrasdidrdydmiunadeusu i

1. Augnaey nmdsuwuuagliinausslevigananlufinnnugndes Imnsvse
tnesnuuulianunsaussganudisaslumsiduiieon@nle dlivgnilelidevesrnugniostd

2. Au59 Tuanugeaminssy nafenu uwazaglidnisdenuliiugiadeuwuy
Franailavseirnsfivhand egslsinny anudildldiAnannsieuiizuswuuainy
LLG]'Lﬁﬂmﬂmﬁﬁ’muﬁ%mﬁmmmzashwiat,ﬁaﬂ mmﬁuﬁmﬁmﬁam fun1sReuskarUfUs
agvaaNe

3. APmTAleL Pedsunuy Hramadatagimnssesszdntilauedn mmiBsuluuduid
msfemsfiuaudu fufurdesdaudanuiiesesiutnusvasidomisldilueehad seuney
uarszinszYdunslineandendeya Insanizesadsiauisnysianas

4. AWYTIEIH NNTPULUUUBNAINILYNABINALTRAIIULG) Sarasare1niseuTosniy
mwnadilidussifeueuieadunaunmnauasmsuaziaosines Jwgliduiisensuves
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DRAWINGIBOARDS):

MSRNLLLAEIE

In most cases a drawing board (Fig. 2.2) will be needed. Boards vary from 9" x 12"
(for sketching and field work) up to 48" x 72" or larger. The recommended size for students
is 20" x 24", which will accommodate the largest sheet likely to be used.

For right-handed people, the left-hand edge of the board is the working edge
because the T-square head slides against it. For left-handers place the head of the T-
square on the right.) This edge must be straight, and you should test the edge with a
T-square blade that has been tested and found straight. If the edge of the board is not
true, it should be replaced.

dlvgnuifsuuuudesnsnseanuninam (JUfl 2.2) nsyauazivunauansefuly
Fausunn 9" x 12" (FsunsleunniauazunaauL) Sawwn 48" x 72" waoluginan
yueiuugthdmsuindnwde 20" x 24" Fuilvsmesienssesiunszmuusiuiilngfigniiazgn
anldvinnsseunisaouls

dmsuAuatinga veusudeilievenseau 9z5unI1 YvaunTYinau nssiluuiou
fidufudruhvesliifideutuas @mduauntindne avnahmedliitlisuen adudetu)
YaUvaInITALTarRenss warmadeuivveureslifineulrenisdunauasnnaesalanluu

f1vauveansEAulinsafesUasulml

Working edge of board
must be straight

Length of T-Square

Working edge of T-Square Head
must be straight

Working edge of T-Square
must be straight

For hanging

Hardwood on nail

Transparent plastic edge
permits seeing drawing

HEAD underneath

Figure 2.2 : Drawing Board with T-Square
nseanwunuunulgdf
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TSQUARES:L:i

The T-square is made of a long strip called the blade, fastened at right angles to a
shorter piece called the head. The drawing paper should be placed close to the working
edge of the board (Fig. 2.2) to reduce any error resulting from the bending of the blade
of the T-square.

ifiAnndudiuusenouduansiu Juiluuavemiidond flid Sadaliifuuuan
fududuitduniniifend Wl nseavannnimesazegindfureumsinuresnssatu
Fouuu (§U7 2.2) Wleaneuiiawaiadiinannisdaseve sl

The paper should also be placed close enough to the upper edge of the board
(Fig. 2.3) to permit space at the bottom of the sheet for using the T-square. Drafting tape
is used to fasten the drawing paper to the drawing board.

nszmwdsunuuimstinnelilngs Auveusuuureanszmudisuluy (53U 2.3) il

TAIN LRI UANUBINTEAWUINTUAIMSUNSITLIT wazazldimunseanuinnseatwInnIwiANU

NTLATUTEULUU

Figure 2.3 : Fasten the Drawing Paper to the Drawing Board
Hnunszanuianszanunanmnlitunszandowiuy
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DRAWING)PENCILS):

Three types high-quality drawing pencils (Fig. 2.4) should be used in technical
drawing never ordinary writing pencils. Many makes of mechanical pencils are available
together with refill leads in all grades. Choose a mechanical pencil that feels comfortable
in your hand.

ﬁuaafuammuﬁﬁ@mquﬂ 3 Usehm (E‘Uﬁ 2.8) wzanfinzilUldlunsdeunuunis
wailn egldRuaesssumnluinufing1 Auaenaiiogfeiuvansuuy Ianansaasuvie
alldRuaoldmarnvaneinsa BenldfuaenaiisdniZeundrauieile

Mechanical pencils have the advantages of maintaining a constant length of lead
while permitting the use of a lead practically to the end, of being easily refilled with new
leads, of affording a ready source for compass leads, of having no wood to be sharpened,
and of easy sharpening of the lead by various mechanical pencil pointers. Thin-lead
mechanical pencils are available with 0.3, 0.5, 0.7, or 0.9 mm. diameter drafting leads in
several grades. These thin leads produce uniform width lines without sharpening, providing
both a time savings and a cost benefit. Mechanical pencils are recommended as they are
less expensive in the long run.

Tefvasfuaenadsinnudienaln e mnldAuaediniuenad Tunsfdfannse
TldAuaeldaumuanuen nmswdsuldnifawsaiildie Lisuludeanald uianunse
wanangliunaslasnislfinseaiomaruasiuae Tdauaenaiivumdusingudnansltiden
wanvane W 0.3 0.5 0.7 vie 0.9 uu. lunaneq wnsa ldAudefiuvnuaziaunasiidsail
anvendunandeuniilaglisndudesraats vlisendanauazalitne eendls

fimy wuzlildAuaenamsizdaldineluszezanignnin
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Figure 2.4 : Drawing Pencils
AUFDLIYULUU

DRAWINGILEADS):

The first consideration in the selection of a grade of lead is the type of line work
required. For light construction lines and guide lines for lettering use a hard lead. For all
other line work, the lines should be BLACK. The lead chosen should be soft enough to
produce jet black lines but hard enough not to smudge.

fofinsanusnlunisideninsavedldiuasio Ussinnveadudeunuudmiunuiiogld
dmiudulasiaiuaziduinaidmividnesildldfuaouds duduiduaudug yodu
fesazdudc lduaeiidenliniseedunefiaedowdulidmainuaudaneiivilliinses
wormeglaen

Table 2.1 Grade of Lead : tnsavadlanuas

SOFT (4l3)
28 3B 4B 5B 6B 78

HARD (ug4)
9H 8H 7H 6H 5H 4H

MEDIUM (na73)
3H 2H H F HB B

Hard leads are used where Medium leads are used for Soft leads are used for

‘Lypicalt’Instrumental 'Drawing H—

extreme accuracy is required.
Generally these leads are
used for construction lines.
TdPuaoudsldiiodoanis
Fouduiliiomsiognags lng
vhlu Wdauaouuuaeldlunns
Weuldulasaasis

general purpose line work in

technical drawing.
ldAuaevuinnasladnsu

NudswduilUunndeu

LUUMATA

various kinds of art work.
These leads are too soft to be
useful in mechanical draftine.

T&Ruaefulilunismadad
fivannvians Suselemiunnly
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Chapter 2

Table 2.2 Drawing Lead Applications

TASK LEAD GRADE LINE WEIGHT
CONSTRUCTION LINES 3H, 4H, 6H THIN, LIGHT
VISIBLE OBJECT LINES H, F, HB THICK, DARK
HIDDEN LINES 2H, H THIN, DARK
CENTER LINES 2H, H THIN, DARK
DIMENSION LINES 2H, H THIN, DARK
EXTENSION LINES 2H, H THIN, DARK
LEADER LINES 2H, H THIN, DARK
CUTTING PLANE LINES H, F, HB THICK, DARK
PHANTOM LINES 2H, H THIN, DARK
LETTERING H, F, HB THIN, DARK

15197 2.2 M3Uszendlinsnvesldfuae

ANWZIIY \nsnuesld S
\dulasaasna 3H, 4H, 6H Y14, @314
duseuTngiueaiiu H, F, HB w1, de
GG 2H, H U1y, da
LAuAUINaa 2H, H U4, 39
LAUTTYTUN 2H, H U, i
GILLRRE 2H, H U1y, dn
GV 2H, H U4, 419
LEUAISHATEUU H, F, HB w1, 49
wiluneulay 2H, H U4, 39
LEUTEUAIDNYS H, F, HB U7y, 39
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DRAWINGIHORIZONTALEVANDAERTICAL EINESH:

MNSLAEITLLE AL LLLLAZ LA LA EI

To draw a horizontal line (Fig. 2.5), press the head of the T-square against the

working edge of the board with your left hand. Lean the pencil in the direction of the

line at an angle of approximately 60° and draw the line from left to right. While drawing

the line, rotate the pencil to distribute the wear uniformly on the lead to maintain a

symmetrical point.

Tn1s@WeuduLUIUaY (SUN 2.5) Navadltiiiuuaun1syinaIuueInse A UR g UL U

Y

mediadny MefvaelUluiirnveadunyuyssiin 60 a3 wavarniduangieluu luvae

fvinsanidu imyufuaeielihminveaduiiinenms “Uududu” vedldhuasainaue

Pencil approx
60° to paper

PeﬂCil 60°

Rotate pencil
slowly

(b)

HORIZONTAL LINES

POSITION
FOR
MORE

. NORMAL - accuracy
90°  POSITION

Small space  No space

(c) (d)

Figure 2.5 : Drawing Horizontal Line
NSLIURLARLHINDU

To draw a vertical line (Fig. 2.6),
press the head of the T-square against
the working edge of the board with
your left hand and place a triangle
against the blade of the T-square. Lean
the pencil in the direction of the line
at an angle of approximately 60° and
draw the line upward, rotating the
pencil to distribute the wear uniformly
on the lead to maintain a symmetrical

point.

Rotate Pencil approx 60° to paper
pencil
slowly

Figure 2.6 : Drawing Vertical Line
NS YULAWLLIIAN

23 —

‘Lypical/Instrumental 'Drawing/ m—



=~

~

1030932 LU

Chapter 2
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Most inclined lines in mechanical drawing are drawn at standard angles with
the 45° triangle and the 30° x 60° triangle (Fig. 2.7). The triangles are made of transparent
plastic so that lines of the drawing can be seen through them. A good combination of
triangles is the 30°x 60° triangle with a long side of 10" and a 45° triangle with each side
8" long.
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Figure 2.7 : Triangles
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Figure 2.8 : Drawing Inclined Lines
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The positions of the triangles for drawing lines at all of the possible angles are
shown in Figure 2.8. In the figure it is understood that the triangles in each case are
resting on the blade of the T-square. Thus, it is possible to divide 360° into twenty-four
15° sectors with the triangles used singly or in combination. Note carefully the directions
for drawing the lines, as indicated by the arrows, and that all lines in the left half are
drawn toward the center, while those in the right half are drawn away from the center.
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