. ’ . ) ¥ . : N
. . : . i .

. ! v . » N .

- N 4
. s ¥ - ,
. ’ . . )
- é
. . L

-~ " DOCUMENT RESUME Co T
ED 254 693 R -7 | CE- 040- 969 ‘
TITLE ~Low Voltage Alarm Apprenticeship Related Training

Modules. 29.1-29.5 Drawing.
INSTITUTION Lage .Community Coll .Eugene, Oreg.
SPONS AGENCY Oregon State Dept of Education, Salem.
PUB DATE - [82:

- NOTE o 87p. ,'For other apprenticeship documents related to

this trade, see CE 040 962-968. For

pre-apprenticeship documents on drawing (u51ng many

of the. same modules), see ED 217 275-278. Many of the
. » - modules are duplicated in CE 040 973.

PUB TYPE Guides - Classroom Use - Materials (For Learner)

(051)

EDRS PRICE - MF01/PC04 Plus Postage.

DESCRIPTORS *Alarm Systems; *Apprenticeships, Behavioral

Objectives,,*Blueprints, *Drafting; Freehand DraWing,

Indiyidualized Instruction; Job Skills; Learning

‘"Modules; Orthographic Pro;ection Postsecondary

Education; *Trade and Industrial Education

L]

L4

s ) . :
ABSTRACT' ; - -

This packet of “five learning modules on drawing 186
one of eight such packets developed for apprentiiceship training for
low voltage alarm. Introductory materials are a complete listing of
all available modules and a.supplementary reference list. Each module

contains some or all of these components: goal, performance
indicators,” study guide (a. check.list of steps the student should

complete), a vocabulary list, an introduction, information sheets, l '

'assignment sheet, job sheet, self-assessment, self-assessment

answ_rs,‘post-assessment,.instructor post-assessment answers, and a
list of supplementary references. Supplementary "reference material
may be provided. The five training modules cover types of drawings

and views, blueprint r g/working drawings, scaling and
dimensioning, sketching, d machine and welding symbols. (YLB)
“ . C
. /
“ [
' *
‘ rs 4 '

’

, . . ' ‘

<
********************************************#**************************

* . Reproductions supplied by EDRS are the best ‘that can be made .
* . from the original document, °

*
*

******************************************1\'************‘***************

A - - L

})




A RT3
N o | R B
“ON . . ] " X : . ’
Y \ L . e, : _
o : _ » . ’ . . o ‘ o ‘
o @@W | W‘@f{f (Gl -

o RELRTED |

. L TRAINING'MODULES BT |
C | e 29T 295 pehwids |

| ¢
’ \
- . |
¢
| .
B B e
+pEAMISSION 10 REPRODUCE ;H;? D
MATERIAL HAS BHEN GRANTE
1 ‘*ceivey 4 been ’ - f
 onoiaiing "om ® Person 0'":::::;::,,; -

Ny, |
D,o;l:c':"u"a'~ ';”' bow N madq to o 1 f
fhuality Mptovy ) . “,
Pumu of i ) | g h

ur , . .
\ ,:::' uney mcoz:""’" Atar mm "’"do«u TO DUCATlON&LRTES%l:RC '1 ‘(
v N o oty Y AN o)y \ INFORMM!ON ‘CEN . .
N . S | ..
. w . . '. : i — |
| | | ’ ' [
- ‘ v l v

LY

L] ) ‘ | l'




SIA]ENENT OF ASSURANCE

2

IT rs THE POLICY OF THE * OREQQN*D PARTMENT OF EDUCATION
SEX)AGE; HANDQCAP OR. - L

THAT .NO PERSON BE SUBJECTEH TO DISCRIMINATION ON THE'
BASIS OF_RACE, NAT TONAL OZZ;IN,
 MARITAL. STATUS IN ANY PROGRAM, SERVICE.OR ACTIVITY¥ FOR
R WHICH THE OREGON DEPARTMENT OF EDUCATION IS RESPONSIBLE.
 The DEPARTMENTVWILL COMPLY WITH THE REQUIREMENTS OF STATE
AND FEDERALe LAW CONCERNING,NQN_DTSCRIMINATTON AND WILL
STRIVE BY.ITS ACTIONS TOIENHANCE THE DIGNITY AND WORTH
OF ALL PERSONS, . o S | :
| | o .
STATEMENT QF DEV LQPMENT o "

PR~y o

[HIS RROJECT WAS DEVELOPED AND PRODUCED UNDER A SUB-CONTRACT
For TAE OREGON DEPARTMENT OF EDucATION BY LANE COMMUNITY
Rl SEA | ) :
CoLLEGE, APPRENTICESHIP Division, Eucene, ORecoN, 1984,

, LANE COMMUNITY,COLLEGE IS AN AFF IRMATIVE ACTION/EQUAL

- OPPORTUNITY INSTITUTION.




BRI .+ Page I

 APPRENTICESHIP

- LOW VOLTAGE ALARM
RELATED TRAINING MODULES

0.l History of Alarms

~TRADE MATH

-

Linear - Measurement

Whole Numbers

Addition and Subtraction of .Common E‘ractions and Mixed Numbers

Multiplication and Division of Oomnon Fractions and Mixed Numbers
- Campound Numbers

Percent

Mathematical Formulas -

Ratio' and Proportion .

Perimeters, Areas and Volumes

Circumference and Area of Circles

Areas, of Planes, E‘igures, and Volumes of Solid Figures

Graphs

Basic Trigonanétry
. Metrics

- O

o b b e D e bt et et et
L ] e o
Sr—r—ocoqcxw-bwwb—

t
< s
(

—
W W

ELECTRICITY/ELBCTRONICS

Basics of Energy
Atomic Theory
 Electrical Conduction .
Basics of Direct Current ¢
Introduction to C1rcu1ts .
- Reading Scales
Using a V.0.M. . )
. CHM'S .Law ' ' ol -
Power and Watt's Law :
Kirchoff 's Curxrent Law
Kirchoff's Voltage Law -
Series Resistive Circuits
' Parallel Resistive Circuits
Series - Parallel Resistive Circuits
Switches and Relays’
Basics of Alternating Currents
Magnetism
Electrical Symbols
Circuit Diagrams and Schematis
Schematics and Alarm Design
. Solid State Pewer Supply System
Charging Circuits .
Selecting the Power Size of Power Supply'
Fuse and Circuit Breaker Protection '
Battery Standby Capacity : ;o
Ratteries '
Troubleshooting - Electrical Tracing
Troubleshooting Enyironmental Fdctors
Documentation of Design

> o ¢ e o e e & o o
W =N B WK = WN = et e bt s et = = O R I B W e -

*
-

» , . . -

) * * L ] L)
NO N WN O
O- i

[
. .

PN VS ar s sWWWNLNNNNNNNNNNNNRDNNNONN




COOOOOO VWO II

= b bt
p—

p—
—

1261
L1242
012 3
12.4
12.5
12.6
12.7
12.8
12.9
12.10
13.1
14.1
14.2
14.3
- 14.4
14.5
15.1
15.2
15.3
16.1
1602
*16.3
16.4
17.1
17.2
17.3
17.4

" General Safety

WR =N U e W= =W = WD —

SAFETY

Hard Tool Safety
Power Tool Saflety ™~

'Fire Safety o

Hygiene Safety
Saf\ety and. Electricity

ALARM BASICS ”J

Theory of Diodes

Theory of Bi-polar Devices :
Theory of Integrated Circuits
Binary Numbering Systems «
Logic Gates '

Dialers

Blueprint Reading, Building Materials and meols
Design of Alarm Systems ,

Types and Applications of Alarm Systems

Burglar Systems. :

Fire Alarms * " '
Hold-up Alarm Systems

Bank Alarm Systems

Wireless Alarm Systems

Hand and Power Tools

. ‘Maintain“"Hand and Power 'Ibols
'~ Safety Practices .

4

Photoelectric Space Detectors

Passive Infrared Motioh Detectors

Microwave Detectors (Radar)

Stress Detectors in Space and Volumetric Applications
Capacitance [etectors , _

Sound* Discrimination

Ultrasonic Motion Detectors

Gas Detectors

Airborne and Structural Problems

Audio Detection Systems

Trade -Terms A
Invisible Beam Detectors )
Fence Distrubance Sensors -

Electric - Field Sensors
Seismic Sensors

Car Annunicators
Annunciators

Fire Extinguishing Systems
Signal Reporting Systems
Detection Devices

Contacts

Volumetric and Space Devices
Problems angd Applications of Devices
Key Stations v

Keyless Contt%l Stations ’ .
Types of Annunication
Shunt Switches




. . " ’ 7
. 18.1 Red Tapé Procedures - . T i -
€ - 19.1 = Builder Board Requirements | A
: 19.2 - Licensing ' / , o s
20.1 Central Stations : ] ‘ . .
20.2 Fire Department Monitoring T SR ‘
20.3 . Police Department Monitoring . —
20.4 Telephone Answering Service Monltonng C
21.1, Fire/Police/BEmergency Responses
'22.1  Card Access Control
22.2  Telephone Access Control
22.3 Cémputerized Controls pnd Interfaces
22.4 Key« Access Control ¥
.. 22.5 Vehicular Access Control
R 23.1 Telephone Services
'24.1 Basic Sound Systems
25.1 Business Letters .
26.1 Video Surveillance Systems - . o
26.2 CCTV Cameras ‘ ] . _ . |
26.3 CCTV Cables | - o N T ‘
26.4 CCTV Monitors and Recorders . '
26.5 Time - Lapse Video Recorders and Videotape - S ‘
26.6 CCTV XCamera Lens * ‘ S ‘ -
,26.7 - CQTV Camputer Interface Cont:rol B
26.8> ' Video Transmission
26.9° CCTV Enclosures ' ; . : o - :
- 26,10 & CCTV Control Bquipment L e _ S
COMPUTER USAGE . . ~
27.1 Digital Language )
27.2 Digital Logic o .
27.3 . Camputer Overview
\ 27.4 . Camputer  Software
' HUMAN RELATIONS | y |
28.1 Communication Skills ‘ , o
28.2 ~ Feedback < . ' B -~
28.3 Individual Strengths . ' v .
28.4 Interpersonal Conflicts
28.5 < Group Problem Solving, Goal-settmg and Dec151on-mak1ng
.-28.6 ' Worksite Visits
28.7 Resumes .
28.8 Interviews !
28.9 Work Habits and Attitudes ‘
28.10 ' Expectations - . |
. 28,11  Wider- Influences and Responsibilities - - : : A
_’ 28.12 Personal Finance . : | '
.. [} . ., «
29.1 Types of Drawings and 'Views - : : J .
29.2 Blueprint Reading/Working Drawings . ‘ \ ‘<
29.3 Scaling and Dimensioning , . vos .
\ 29.4 Sketching
( 29.5 ‘Machine and Welding Symbols




- - . / . Y /!
‘_ . .o . .- / -~
. /
R VOLTAGE ALARM - .
: SUPP ARY REFERENCE MATERIAL L
. e e S : .
. v . / .
- Intrusion Detection Systems: . Principles of Operation and Application’ - ®.
L . . . .
Authoi': Robert L. Barmard
. . Bdition: 1981 - - ,
A \ T |
. ' Understanding and Servicing Alarm Systems
- Author: H. William Trimmer . - S
E Bdition: 1981 - ‘
» ) 14 ‘ E Y . . .
In the event additional copies are needed, they may be purchased throughe \
N i ) > ot . ) . ¢ -
T - ‘Butterworth”Publishers = i : ‘o
10 Tower-Office Park s ' -
Woburg, Ma. 01801
//\. ® j ~ < Vl ) . '
v %’ . . A ) - ]
, ] ‘ ’ .. N N ’
- )
&
A . !
. ‘\
R N . / )
. '




. n e l
) . ’ . . ©os A

,> -, RECOMMENDATIONS FOR USING TRAINING MODULES R

The'fo110wing'pages 1ist modules and their corresponding numbers feb this
partidh1ar apprenticeship trade.” As related training classroom houfs Cie
vary for different reasons throughout thesstate, we recommend that

the individual apprenticeship committees divide the tota1}packets to

t .

fit their individual class schedules. ' = - S

There are over 130 modules available. Apprentices can comp1ete;the- o
whole set by the end of their indentured apprent1cesh1ps. Some | N
apprentices may already have ‘knowledge and sk111s that are covered .
in particular modu1es. In those cases,’ perhaps credit cou1d be :
granted for, those subJects, a11OW1ng apprentc1es téﬁadvance to the
remaining modu1es. ‘ ;;~_ ' - U L IR 2
\we suggest the the apprenticeship 1nstructors ass1gn the modu]es in
numerical order to make th1s 1earn1ng tooT most effect1ve._‘ q}j T
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Qoal: .-k . R > Performance Indicators:
. _;' . .- \ L. : . . .”;‘ '..'_ v ‘; L N
I “The aonprentice will be able'to .| .« - 1. Tdentify orthographic protections.
R identify types.oi drawings and ' , ) «
L Views. e o S ‘ 2, Tdentify types of lines.
L RN o : 3, "Tdentify perspective drawings. "
o L 4, Identify pictorial drawings.
TR o T .--'VV' . ..’ iy ¢ ) . . .
A : - - 5. Identify axonometric drawings. :
. ’ ) .
ST - = ‘ 6. > Identify isometric drawings.
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~SSUAQY. QuUige | -
( . - . s
_ _ /
. For successfu] completlon of this module comp]ete the tasks in the order 11sted
;. be]ow " ‘Check each one off as you comp]ete 1t
2,/ ' ‘J:' . Read the Goal and Performance Indicators on the'cover of this module.
i This. will exp1a1n what you can be expected to.learn from the module and
. how you will demonstrate it. ' ' /
’ . ) . ' ]
’ 2. Read the Introduct1on section and study the Informat1on sect1on in,
~  these sections you will acquire the know]edge necesSary to. pass the .
g : . Self and Post Assessment exams. - - . |
‘ ‘_ ' : : . : v \
' 3. Complete the required assignments® on the Assignment pages. Turn them in
/ o for review. | .
. 4. p sment exam. This will show how well you can expect
nt exam. Compare your an§wers‘w1th those on
) the Self Assessment Ansge' Sheet found 1mmed1ate1y fo]]ow1ng the exam.
. [f. a0u scored poorly, re- stidy the Informat1on sect1on or ask your .
1nsfructor for help. ' ' |
" e o ’ P I . ¥ . D
- . . . P, ' . . ) LN N "
5. Complete the Post Assessment exam. Turn the answers in to your instructor. ’
) o It is recommended you score 90%,or better before continuing with the
, . next module. . . . ) ' ‘
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‘One of the problems in all drawing is how to depict a three-dimensionsal object on
a two- dihensiona] sheet of paper. Any attempt at showing all three «dimensions on

" a swng]e drawwng will result in foreshortened lines that will not represent true 4 .
dimensions of the object. To show an obJect S trde shape, the draftsperson must -

' wake two or more related drawings, each of which depiggf the object in two of its

principal dimensions on]%f -width and depth, width and height, or height and depth
T A]most without exceptwon working drawings are made thws way o .o

/

\

Sometimes, however, it is désirab]e to portray the object pore'hearly'as an observer
‘ would normally see it--that is, to show all three principal dimensions at once. 7.
Several methods are employed for making drawings of this picture-like type, and all )
are useful for i]]ustrating the overa]] shape and genefa] featureS'bf technical » N\\\W '
objects. However all of these pictorial drawing methods have a common dwsadvantage :
that makes them genera]]y dhsuwtab]e for the productioh of working drawwngs the

A}

true measurements of the object.

N . . »
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ORTOHOGRAPHIC PROJECTION - -

The draw1ng me thod a]most universally emp]oyed in the making of archﬁtectura] and
eng1neer1ng 'working drawings is ca]led orthograph1c prOJect1on, the drawings ,

! produced in this way are called orthographic or "true" drawings, as opposed to the

| ' picture-1ike drawings made by pictorial ‘drawing methods. Unlike most p1ctor1a1 _

s drawings, orthographic draw1ngs are drawn to scale, and true measurements can be - _;

at

—

~ taken from them,
An orthographie view shows one face or side of aﬁ object to the extent thgt'it'
would be seen by an observer ]ook1ng squarely at. that side or face. No pictorial.
. techniques' are employed for an orthographic drawing, the object being. shown. in its
‘ actual form, not 1s apparent form. This makes it possible for the draftsperson.to
~ . indicate, :in a ser1es of related orthograph1c views, the true size, shape, and
location of every part of the object and to present dimensions 1n a clear and

—

precise way. ' : . <_ S : y

"VISUALIZING)THE OBJECT. FROM ORTHOGRAPHLg WORKING'DRANINGS . _ ' T
‘The orthographic-projection drawing method (a]solcalTedﬂ"three-view” or "multiview"
drawing) can best be understood from a study of'tbe'three most tommon orthographic
vi®ns--top, front, and s1de views--as they are employed in mechan1ca] draw1ngs to
’ represent a simple obJect as for example in F1g F-13..

L} . . . : s -

Each of the,three-orthograpbic viewsin Fig. F-13 reveals the shape of the object as

perceived from a particular viguing direction, Col]ectiver, the three views proyide

a complete illustration of the object. The top view shows it in width and depth.’

The front %iew, which is obtained by rotating the object 90° on its vertical axis

o away from the front view, shows it in he?;bt\and depth. If.additional orthographic -

‘I’v1ews are required tovpomplete the description of/;n object they W111 be deve]oped
by further 90° rotatidns. and thus will will bear r1ght angle re]atiﬁnships to‘the

o




top, front, and side views.

Front, side, and,rear views are-called elevations.

H1dden features are’ indicated on orthographic draw1ngs by means of dotted lines,

2 In an orthographic draW1ng, only those obJect lines that are perpendicular to the

“as in the front and. s1de views in Fig.- F 14

/

L4

a -
’

-

observer's direction of v1ew—-that f% para11e1 with the picture-plane--are shown
in their true scale 1ength «~ The ob}ique line A-B is drawn in true proportion 1n

the top view in Fig. F 15.

In the front view,’ howevery the Tine A- B is drawn

[

shorter than ‘its true scale 1ength and therefo?e@is net ‘shown in true proportion .
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FRONT VIEW SIDE VIEW
S 7

Fig. F-14

" Hidden Vinds 1n grthﬁnraphic views
R . . -
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Fig. F 13 _ ,
Orthographic (multiview) projections -
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FRONT VIEW

~ Fig. F- 15 - ‘
0b11que lines in orthographic proJection
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"From this discussion,-it will be seen-that the shape of an object cannot be
visualized from a single orthog'raphi'c view; all the related. views must be studied

together irhe importance of th1s arule will become apparent as more’ complex working
drawmgs are encountered. / ‘

v O | o
TYPES OF LINES' IN WORKING DRAWINGS | : L

Several types of lines, each having a specifit meaning, are emp1qyed in the making
of working drawings; some lines are thicker than others, sgme'are solid, and some
are broken. Some of the more common Aypes of Tines with an example of their apph-'
cation; are shown in F#g. F-16. Sych a '11'st1"ng of conventional drgfting Tines ig '
»ciBed an” "alphabet of Tines." ' '

%, b .
%. ' " )
., __70_ 6" e 4|_ 9" . gt_3
A
T \/f/ ‘l
- = A=
= T j
B -
KITCHEN
™ ' L Q| "V
oY ) N el g Y LIVING ROOM -
| I L . ’<1\ Vol 1 : .
] . .
, .
L et *+~~—3'-0"~-L2'-0'~‘ . />
M1l o A o T 2 ._1 L .
/ . .
— : BORDISICLINGE
— O VISIBEL OBIECT LINE .
— INVISIBLE (HIDDEN) ORIECT LINE | .
D B © SECTION LINF / |
e CENTER 1Ibg
e e . LONG BREAK LINE
e e Bl ,1» “- EXTENSION LINE i
‘ \ e DIMENSION LINE ' :
‘
,. . BEST COPY AVAILABLE

Fig. F-16. Lines used, in working drawings.




PICTORIAL DRAWINGS S S .

. Bécause a pictorial drawing shows more than one face of the object, it can give more

information about the shape of the object than would be possible with any s1ngle

orthographic view. For this reason, persons without technical training find p1ctor1a1
'draW1ngs the easier type to understand The main disadvantage of pictorial drawings

11es in the1r d1stort1on of true object lines' and angles; this makes them unsat1s-7
factory for describing complete -and detailed formg.  However,- they are useful in .

cases where the measurements of the iméage need n correspond exactlynwjtn those of
the actual object. For example, thearchitect us@ a pictorial drawing to show his/
or her client how the house will 1d?k'when completed. .

7
8

A

The two principal types of p%ctoria] drawings are perspective and axonometric
drawings. A third type, the oblique drawing, is partly axonometric and,partly
orthographic. Because of the distorted appearance of objects drawn by the oblique
method, it ¥s not wideTy used for pictorial representa;ion and will not be discussed
further here. - .
PERSPECTIVE DRANINGS

The type of pictorial drawing that represents an object most clearly as it is seen
by the human eye is the perspective drawing. The optical line relationships in a
perspective'drawing are like those in a photograph; that is, all lines that are

) parallel on the actual object tend to converge at some distant pvint on the drawing.

Perspect1ve draw1ngs are se]dom used as working drawings; they are used mainly in
sales and promotlon work and as. architectural "presentation” drawings '
./

AXONOMETRLC DRAWINGS

The term "axonometric" refers to the ¢lass of pictorial drawings in which all the
measurements necessary for making ‘the drawing are made on the three principal axes
of the object or on 11nes parallel with those axes. A rectangular solid drawing in
this way consists of three sets of lines, each set being parallel to one of the
principal axes, and reveals three of its faces. An infinite number of axonometric
positions is possibje, the choice of position depending upon how the object is to
be viewed. (See Fig, F~17.) The fsometric positiqn, second from'the right in the

illuscration, is the one most often employed. An axonometric drawing in the jsometric
position is<€¥hled an isometric drawing. . P |

e Co1s
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. . . .

Fig. F-17. AxoaneﬂCic drawings in several positions

¢ | N . -
THE THEORY OF ISOMETRIC DRAWING . R ‘
The Theory of isometric drawing is that the object is viﬁwed‘ﬁrom'the exact
positionin which three of its sides are seen equally foreshortened. In making an N
fsometric drawing, the draftsberson.first lays out the three isometrié axes--one
vertical and other two tipped up 30° from a horizontal base line, as shown in’ q.
F-18. The height, width, and depth.of the object are measured off on these axis .
lines. Since all fines on or parallel with the isometric axes ére'foreshortended
equally, they'wiTI befin true proportion; however, they will never appear as true
scale lengths,’ as do the'1ines in orthographic drawings. _The relppionship of an

'1some§ric view andAthreeIOrthographic views of an object is sh%;p {n Fig. E-IQ%

\ .

‘ A

ANGLES IN ISOMETRIC DRAWINGS ' o«
Ahgie51cannot be directly transferred from orthegraphic drawings to isometric

drawings; this is so because angles do not appear in their true shape in isometric -

drawings. To transfer angles in making an isometric drawing from orthographic
views, the draftsperson first transfers the intersection points of the lines that "
“form the angles, tﬁén draws the angles from the transferred points. (See Fig. F-20.)

~ -
4

CURVES IN ISOMETRIC DRAWINGS . . _
Like angles, curves suffer distortion in being transferred from orthographic drawings

to isometric draﬁings. To transfer a curve, the draftsperson first plots points on
the isometric drawing from similar locations along the curve on the orthographic |
drawing, then connects iﬁe points with'a curved (line. (See Figs. F-21 and F-ZZ.) '
To simplify transferring the ppints,fhe or she m 9 lay out a grid of rectangular
coordinates on the multiview drawing and a corresponding isomet™ic grid on the

sheet for the isometric drawing. T
¢ , C o : N x

™
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ORTHOGRAPHIC FRONT VIEW

$ig. F-19

Fig. F-20

.

Orthographic projection and isometric
. drawing of an object with an angled

ISOMETRIC DRAWING \
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Fig. F-21

Orthographic¢ projection and isometric
drawing of an object with a curved

surface
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Fig. F-22
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Orthographic- projection and isometric - . .°

drawing of ‘an object with a center .
hole - -

-
t
- n
-
. .
~ ‘
[ .
’h »
L3
. [ -
L}
L] [
. LS
“
L d
\ 4
’ (414
' &
! L)
)
‘ *
“ 'l' AL Vol
. ) N . t
4 a
@ ‘ !
-
\ ’ »
. » . M
' : i
18 ,




..

[} . v ’ A
-

‘Assignment

D - INDIVIDUALIZED 'LEARNING SYSTEMS .

.

-

~in the small myltiview drawing.

In each of the two rectangular grids on this page, ‘sketch*the top, front, and right“ |
side giiii of.fhe object shown in the small isometric drawing. . In each of the fodrﬁ

isomet™¢ grids on the following page,'make isometric sketches of the objecthshoWn,
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INDIVIDUALIZED LQARNING SYSTEMS .

. ‘k. ) . /.‘,

. Self

Assessment

v

H

After yﬁﬂ have studied the mater1a1 in the module, complete—the exerc1ses by
writing in the word that belongs in each:space

-‘?>\ The drawing method used for making most working drawings is'called--“

[ h)

i N .
) : \ ]

‘2, Qrthographic drawings are'drawn to  ° * and" measurements

[ 3 . B 'S

can be taken from them.

3. An ofthographic view'shows only onhe o or ; of an object. . .

. . . ) - . s
. 4. In architectural drawings, a view from above is ca]led;a(n) view.

-

5. A listing of conventional drafting lines used in the mak1ng of a work1ng
drawing is called a(n) e of

6. The type of draW1ng that represents an object most nearly as it would be seen
) / “in a photograph is a(n) ? dr‘awing )
7

A pictorial drawing shows more than one - of an object.
8. The type of pictorial drawing in which all of the principal axes are equally’
foreshortended is the axonometric drawing. ' ' '

"
]

9. In an 1sometr1c draw1ng, two of the three princ1pa] axes are tipped up

degrees from the hor1zontq] the th1rd axis is .-
(k :) | -
' . ! ‘W
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\Lysted be]ow each numbered item are four poss1b1e answers or comp]et1ng phrases
Dec1de which of the four is correct, or ‘most nearly correct; then write the
correﬁpond1ng letter‘in the b]ank spﬁpe to the Teft of that item.

-

L3

. : | S . -
. ,1&_ © The’ draW1ﬁ§ method a]most un1versa11y emp]oyed for mak1ng work1ng draw1ngs
) .is called: - -
'”,/ a. orthographic projection . - c. perspective draW1ng
; . b. {;ometr1c projection | ¢ d. scaling
_~3¢1w'" 2., One disadvantagemof pictorial drawings is that in genera] they: /’ V""
S , a. are too la 4be,for use on the job ' .
' b. -are suitable only for exterior views
. c: do not accurately represent object lines and ang]es
\ . d. give a poor overa11 view of an obJect
. N &
3. * An isometric drawing is one kind of:- :
. a. “orthographic drawing . c. axonometric drawing
b. perspective drawing o d. multiview drawing
42 An orthographic view shows how many sides or faces of ‘an object? '_ ' . )
| a. one . ¢. three - L
b. two ' A ' d. -four | ' o
5. The true shape of an object caﬁnot.be\yisualizeg,from-a singte:
. a. orthographic view’ c. pictorial view
b. perspective view -« ~d. axonometric view
6. " ¢ The drawing shown below is properly called:
: v
a. pictorial . mu]tiview
b. orthographic ] ‘
v : v "\
/ .
® ‘
- )
X \
W - o
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. T s ' ’ : , ‘ . i ) o
. 7. __ The drawing shown below 4s properly called: -~ - ‘ | -
- a.. yperspective ' ?1c.h_ax0 metric ' A | .
b, isometric ' - d. orthographic’ o
. . _ . 'IU
v .. R . . J
8. . The drawing shpwh‘be]ow is properly called:: - f'_ .
a. pictorial . ~ c. axonometric R
b.. perspective’. d. orthographic
- . .
; . \ "“\ ) |
[] i L
| )
. |
. o ' ) -
' . . .
1 : \
9.. The drawing shown below is properly ca]]ed: :
a. multiview 3 “c. oblique
b. orthographic , ' , d. isometric’ ’
e .
3
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0. _ The drawing shown below is properly cal

W‘ © v a. pictorial . I Ve, isometric . ¢ K R
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Goal:

The apprentice will be ablevto
describe types of informatibn
on a working drawing.

BLUEPRINT READINC/WORKING DRAWINGS

Describe

o

Describé
Describe

Describe

. Describe

Describe

Describe

Performance Indicators:"

site plans.
foundation plans. .
elevations.

detail drawings. ‘
shop.drawings;
notes and schedules.

specifications.

T
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For successful comp]egybn of this modu]e complete the tasks in the order listed
below. Check each oﬂe off as .you complete it. -

~

] N -
1. ‘ Read the Goal and Performance Indicators on the COve of this modu]e
This will exp]ain what you can be expected to learn from the modu]e and . R

how you will demonstrate it.
</

these sections’ you will acquire the know]edge necessary to. -pass the- Se]f
and Post Assessment exams. ’

o _, -
3. ___ Complete the Self Assessment exam. Fhis will show you how well you can
expectbto do on the Post Assessment exam. Compare your answers with
those on the Self ‘Assessment Answer Sheet found immediately- f9110w1n%
the exam. If you scored poorly, re-study the Information section or T
o ask your instructor for help.- :
4. Comb]ete the Post Assessment exam. Turn the answers in'to your instructor,
It is recommended you sc0re490%'or better befone_continuing nith the

B 2. * sead the Introduction section . and stydy the. Information section. In
next module.

|

|

|

|
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INDIVIDUALIZED LEARMING SYSTEMS

1]

" Introduction

Anyone entering any of today s trades or technica] fields must have a thorough
knowledge of the graphic Janguage of blueprints, -Learning this spec1a1 Ianguage,--

like learning any other, demands careful and patient study of its theory and ;
composition, its symbo]s and its conventions. With practice, the apprentice will

be able to read the new 1anguage without difficulty and employ it, through

sketching, to express his or her technical ideas to others. As you acquire ski]] _
in blueprint reading, you ‘will be able to visua]ize from its drawings how a techn1~
cal object will look when completed and how its parts will fit together. The-
apprentice will a]so;be able to determine from a study of }he drawings what?machinES,

- equipment, and work procésses will be needed to construct, erect, or install the
.obJect; N , -‘\ 3

Pannd

. ' N
Working drawings--architectural or. engineering drawings reproduced as blueprints--

can e considered to be tools of every technical occupation. A skilled worker in
any of the building trades, for example, .must know héw to get information from a
set of working drawings quickly and acéurately -To do this, the worker must be
“able to visua]1ze the object from the Tine drayings on the blueprints. The worker~
must a]so understand the meanings of symbols and conventions, which are the "short-
“hand" means used by the draftsperson to indicate materials, quantities, sizes,
locations, and details of construction. When necessary, the worker must be able to
get from written specifications- information regard1ng the quality of mater1a]s.
finish, and workmanship agreed upon by the contractor and the client
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Information —_

£

Many present-day boildings are very complex, and the complete set of working
'drawings for .such a bui]ding usually includes separate sheets of drawihgs'fOr the

‘ several crafts--structural plumbing, heating and ventil 1ng, electrical, and so-

" | forth--in addition to the usual architectural drawings. “Although each worker will
be primarily concerned with the working drawings for his or her own trade, he or ~
she may aTsa need to refer to other drawings in the complete set from time to time.
A set of worhﬁng drawings, reduced in size, is inhcluded at the end of this moduTe
to illustrate the discussion that follows. The apprent1ce should study all the
drawings carefully to get a clear idea of the kinds of information ‘each prov¥des
‘ about the construction project (a one-room elementary school). Reading working
drawings like these is part of the day—tojday wor& of every skilled craftsworker

in the dbuilding industry. | | ,
' * o
| SITE DEVELOPMENT PLAN (SHEET 1) .
. The first drawing to be considered in a set of blueprints for a construct1on project

is usually the site development’ p]an or,p]ot plan, which may also fncorporate an
area map and a'site'grading.plan. Plot plans include the following :essential
information that must be knohn before any building can be erected: compass
directions, property lines, contours (slopes), lbcation of the bui]d{ng or bui]dinhs
on the site, and”locations of roads, trees, existing structures, and utilities. ‘
Approaches to the buildjngé and fimished grade contours are also shown. SRV
FOUNDAT ION PLAN (SHEET 2) » ‘ . ‘ ’
The foundation plan for a building shows the overa]l dimensions of the foundation
walls and includes cross sections that shoy the width depth' and the height of the
* - footings at various locations. It also indicates the placement and sizes of stee)
. reinforcing rods and anchor bolts and the location and dimensons (including thick- -
> ness) of all concrete floor slabs and steps.

-

29 o
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FLOOR PLAN (SHEET 3) o , |
A floor plan shows'the layout of a single floor of a building. It is in effect Ehe
view from above that would“be revealed if the building were sliced through horizon-
tally at a height that4WOu1d'best show interior features. The floor plan shows the
arrangement, size, and shape of the rooms; the:thickness of walls and partitions;
the location of windows, doors, and other wall openings; and the swze, shape and
1ocat10n of plumbing fixtures and other mechanical fixtures.

]

Symbols are employed to represent mechanical featumes and details where this results )
in the simplification or clarification of the floor plan. The apprentice should

“give careful attention to the various uses made of symbols not only on the floor

,blan but on al] the other working drawings of this set as well. If the meaning

of a symbol, a term, or an abbreviation on the drawing is not c]ear, he or she
should_ask the instruetor to explain it. ‘ '

EXTERIOR ELEVATIONS (SHEET 3)

An exterjor elevation is a view of one side or the front Wr back of a Structuee,

showing its shape, the size and location of" openings, and other features as roof

details and exterior finishes.

INTERTQR AND SECTIONAL ELEVATIONS (SHEETS 5 AND 6)
Interior elevations show the placement and relationship of interior parts of the:
building.  Sectional elevations are detailed interior elevations that represent

the building, or some part of it, as if it were sliced through vertically. Many‘

interior and sectional drawings may_belneeded to provide all the essential infor-
mation about such items as wall construction, joinery, and interior openings in a
complex structure. ot

DETAIL DRAWINGS (SHEETS 4 AND 7)

(MWhen a construction detail is shown with insufficient clarity or completeness in a

fldor plan, elevation, or gpther sma11-gca1e drawing, the detail is presented else-
where drawn.to"a larger scale. The detail drawing is- keyed to the smaller-scale

_drawing by means by an identifying number or letter.

SHOP DRAWINGS -
Shop drawings are an exception to the general rule that the-architect or engineer



"

~ shall prQVide all the—woﬁfing drawings needed fdf bringing thf construction‘p{oject \
.'“"t_o completion.. (No examples of shop drawings are included in this module.) A shop
drawing is a‘blueprint that may be supplied by a manufacturer of special equipment--
commercial cabinets and fixtures, for example--to show how the equipment is
constructed and how it should be installed.  Shop drawings must have the approval

of the architect or engineer.

NOTES AND SCHEDULES (SHEETS 3 and 4) - | T
The working drawings that make up a complete set are interrelated, and they/ﬁﬁit

L4

be read together if they are to be used effectively. Information given on'one
drawing often.clérifies jnformation given on another, and a separate set‘bf.';igten ‘
specifications backs up the drawings. Also, most working drawiﬁgs contain brief. _' ' Q
notes referring to other drawings or to information in the specifications that
cannot well be shown by a symbol, In addition, many working drawings also include

schedules-~charts or'tables containing data on doers, windows, special'equipment,

and- the like, ) | R |

SPECIFICATIONS AND THE CONTRACT ~ - .
. The written specifications that accompany a set of working drawingé present all the -
information about the constrqct%on project that cannot be shown -cgnveniently on
lthe drawings. They give a detai]ed account of the‘qbaligy of workmanship and | U
materials that apply in every phase of the project, spell out the responsibilities

of the contractor, the subcontractors, and the owners

.
-

?

|
i
|
|
|
Drawings and speciifications should agree in all details, but if they are found to 4
be in conflict in any way, the specifications are to be followed. - ' -

LY
. -~ . -
‘ .
.

-
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lNDIVIDUALIZED LEARNING SYSTEMS

. Self
Assessment

; ‘ ' ' ) ' - : , ‘
- After you have read the Information material, answer the questions below, referring
;’)),n.to the working drawings at the back of the module as directed. Write eacﬁianswer

in the space provided at the right of the question.

LOOK AT THE AREA MAP ON SHEET 1, AND ANSWER QUESTIONS 1-2.,
1. In what county is the school to be located? -

2. What scaledis used for the area map? = , 3

~ "LOOK AT THE SITE DEVELOPMENT PLAN ON SHEET 1, AND ANSWER QUESTIONS 3-4.
. 3. What are ‘'the dimensions of the asphalt play area?

r

| 4, The main entrancé to fhe school faces inlwhat direction?

LOOK AT THE FOUNDATION PLAN ON SHEET 2, AND ANSHER QUESTIONS 5 9.
5. Anchor bolts“of.what size arg to be used to fasten the sill to
the pad?

6. What is the scg]e of ths foundation'plan?

57. Bolts of whatlsize are to be used-to ancﬁor the foot scrapefs?_
/ 8f_ How thick is. the flsor slaﬁ? _. '_'ﬁ

9. What islthe‘heﬁght'from.the'slab to the top of the plste?

LOOK AT THE FLOQB PLAN AND ELEVATIQNS ON SHEET 3, AND ANSWER QUESTIONS 10-12.
. 10. What material is to be used for the exterior siding?

n.. How-many-extéwior doors are there?

w

53 -



4 12. Approximately how many square feet of floor area does the . L -
. , - teacher's office have" S o - N_M___“u__‘ |
. /. : . : : .
LOOK AT THE DOOR AND NINDON DETAILS ON SHEET 4 AND ANSWER QUESTIONS 13-14. REFER ;
AGAIN TO PREVIOUS SHEETS AS NECESSARY.

13. What material is specified for the outside doors?‘
J\ I

14. What type of door is specified for the kitthen?

_LOOK AT THE INTERIOR ELEVATIONS ON SHEET 5, AND ANSWER QUESTION 15..
15. What material is to be used to finish the walls in ‘the coatroom?

a,

LOOK AT THE STRUCTURAL FRAMING AND ROOF FRAMING SECTIONS (SHEETS 6 AND 7) » AND .

ANSWER QUESTIONS 16-17.
16. Nails of what size are to be used on the roof~shgathihg?

! & B \ » :
17. How deep is the classroom sink cabinet from front.to_back? iy

s -

‘ LOOK AT THE HEATING AND VENTILATING RIGMBING, AND ELECTRICAL (SHEETS 8,7 9
AND 10), ‘AND ANSWER QUESTIONS 18-20. . . S
. 18: In what-room is a thermostat to be located? . '

19. What means of ventilation is providéd in the lavatories?

- ' X
20. In how many places dre h}t water tabs to be located? : ~ o
- ¢ . | ~ | | "'\
« ’ * . R . f’ v
."
"
\
¢ ’ . <9 ‘ '
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@ Self Assessment - |

. Answers

. 1. trinity

- , K ./
2. 1"=30" S N
3. 75' x 65' )
‘4. south
5. 3/4"
6.. 1/4" = 1
7. 1/2" x 8" ' | -
' 8. 4ll ,.u ) -
A 9. 6" " .
o | f o .
10. " 1" «x 8; redwood : .
11. two | CN
120 175 sq. ft. - ’ tv
13, weldwood 4 “
14." solid core birch surface
;{ : . m
ee® 5. horizontal redwood siding B .
‘16. 8d
17, 24 o i
18. general classroom "
19. 12" x 24" louvred opening
20, three -
» : ’
o
L]
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Assessment

o Listed below each numbered item are four possible answers or completing phrases,

Decide which of the four is correct, or most nearly correct; then write the

b N

corresponding letter in the blank space to the left of that item.
P Which one of the following kinds of information could a worker expect to
- find in a set of working drawings for a building?- . :
a. grades of lumber to be used | "
b. quality of paint required ' .
C. separate sheets of details for the different crafts
d. the time limit for completion of the project | \
2. _ ﬁhich one of the follow%ng kinds of information would normally appear in
’ the specifications for a building? ) _
. a. locations of utilities at the site
b. quality of plumbing fixtures required _
c. dimensions of footings “« , . . . .
d. grade contours ’ ‘ . ‘ ~ "
3. - On which one ‘of the following kinds of working drawings could a'carpenter
expect to find information about roof structure? ‘
a. plot plan E c. foundation,plan ~
‘b. exterior elevations d. f]oor plan -
4q. | The arrangement of rooms is shown on a: '
a. site development plan c, detail drawing
b. floor plan " d. shop drawing
' : 4
5. . The symbol (:) on an electrical plan indicates a:
| a. timer ) ' c. duplex receptable
b. thermostat " d. Jjunction box
6. A chart appearing on a working drawing giving the names, sizes, and '
- manufacturers of special equipment is called a:
a. schedule ' c. detail
b. specification , d. cross section

. 7. Before placing electrical outlets in a new building, the electrician will

consult the:

architect e building superintendent
b. general contractor d. electrica) plan




10.

A characteristic of a plan view (floor plan or foundation plan) is that
its. .

a., shows more detail than any other type of working drawing
b. . shaws the interior constructioh of partitions

c. reveals the structure as it would be viewed from above
d. includes all necessary specifications for the project

An exterior e1evation is a view of one side or face of a building from ﬁ\‘

a viewpoint:

a. s1ight1y above and to the right of the side shown ,

b.' slightly below and to the left of the side shown ' '1"
c.,directly in front of the side shown

d. that reveals the maximum number of building details

Contour lines are normally found on the:

a&. plot plan s c. floor plan
b. foundation plan , d. elevations o

SRS, N
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Goal: Performance Indicators:
The apprentice will be able to 1. Describe scales,
describe the concepts of scaling
and dimensioning as applied to _ 2. Describe dimensions.
~ blueprints. \ '
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° Study Guide

For suqcessful completion-of this module, complete the tasks in the order listed o
below. Check each one off as you complete it.

1. Read the Goal and Performance Indicators on the cover of this module.
o This will explain what you can be expected to learn from the module and
how you will demonstrate it., -

. | g _ | |

2. Read the IntrOduction section and study the Information section. In
these sections you will acquire the knowledge necessary to pass the Self
and Post Assessment exams.

3. Complete the. Self Assessment exadﬁ?‘fhis will show you how well you -can
expect to do on the Pq?t Assessment exam. Compare your answers with those
on the Self Assessment Answer Sheet found immediately fol]owinq the exam.
If you scored poor]y. re- study the Information section or ask your

. instructor for help. ‘

4. Complete the Post Assessment exam. Turn the answers in to your instructor. '
It is recommended you score 90% or better before continuing with the
" next module. |
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Introduction

I3

Full-size (full-scale) working drawings are ofspd/;sed for the graphic representa-

tion of small techniéal objects or their parts. Most woiking drawings for large

projects, however, are made to a reduced size or scale, each line being drawn a
fraction of the actual-length it represents. '

In general, all. the dimensians needed to fabricate, assemble, or inspect the object

~ will be §iven on a‘well-executed working dfawing, and they will be presented in a

way that is convenient for the worker. If_he or she has.a thorough :understanding
of the conventions used by the draftsperson, the user should seldom find it neces-
sary to determine any dimensions by calculation or by scaling (using an architect's
scdle or.a rule to take a measurement dirgctly off the drawing). Calculation is
the preferred method fok determining an unknown dimension on a working drawing;

because of errors tlii might arise from such factors as shrinkage or expansion of

the paper, scaling is not recommended.

*
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Information

oy

SCALE | - e | |
The scale of a grawing is the ratio of drawing dimensions to object dimensions. The

- choice of scale for a working drawing depends on convenience, the space available

on fheﬁsheet, and the amount of detai]'that must be shown. The scale used is
always indicated on the drawing. A machine pixt may be drawn half size; in this

" case, the drawing. would be made to half scale, which would be indicated as 1/2" =

1'. Floor plans and exterior elevations for buildings are often drawn 1/48th size,
or to a scale of 1" = 10'0". A single scale is employed for every part of a given

"drawing; however, diffgrent,scales may be used for other'drawings in the set.-

HE i
¢ . . : «

.The measuring devices used in the making of scale drawings are known as "scales."

Commonly used instruments of this type inclyde the architect's scale, the engineer's
scale, and the mechanical draftsperson's scale. The architect's scale is the type .

~used to lay out drawings of buildings and their components. (See Fig. F-3.) A
- triangular architect's scale of the type illustrated has on its three faces a total

of ten reduced-size scales ranging from 3/32" = 1'0" to 3" = 1'0". One face also
has a full-size scale in inches, like that of a standard ruler.
, ' _

The technique of measurement with an architect's scale i;}illus%rated'ih Fig. F-4.
The unknown dimensions A-B is to be determined on a drawing having a scale of i/4"
= 1'0". The architect's sca]e is placed on the drawing as shown, with the scale}
mark corresponding to the largest number of whole feet in the dimensions (10 ft. in
this 1nsténce) directly .under extension 1ine A. Extension line B will then fall on

" the short graduated scale that extends to the right of zero. Each of the small

graduations to the right of zero represents one inch on the 1/4" = 1'0" scale; ‘the
dimensions A-B in the given problem is therefore 10 ft. 9 in. If an unknown dimen-
son is 12 in.sor less, it can of cotrse be read directly from the short inch scale.

v




Fig. F-3. An architect's scale

Alf= - INKNOWN DIMENSION - *-U
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f: o Fig: F-4. Using an archfteé%'s scale (1/4" = 1'0" scale) |
DIMENSIONS : .
The drawing or shape descript1on of an object is incomplete without dimensions or’ .
" size-description. Dimensions are located on working drawings by means of d1mens1on
lines and extension lines, which are 11ght bodied solid lines so placed on the
drawing that they cannot be mis1nterpreted as bejng part of the object. -Extension -
lines mark the beginning and the-end of the distance for which a dimensions is
' shown; thex,extﬁnd at a right angle from the desired locations on the draw1ng, w1th
~a gap of about 1/16 in. between the’extension Tine and the drawing Dimension
lines indigate the distance between two po1ntsq(usua11y between two extension lines;.
they are/;iaced outside the drawing of the object. whenever possible. Dots or arrows
1atter un1form in size and shape, about 1/8 in. long and narrow) are placed
At the ends of the “line, and the numbers giving.the' dimensions -are placed near the
1ine, usua11y at the m1dpo1nt (See Fig. F-5.) : e '

(L4
L

"An arc is .dimensioned by giving its radius, as shown in Fig. F-6. A circle.may be
‘dimensioned by giving:either its radius or its diameter; unless the reference is ..
9. obvious, the dimension number shou]d be followed by R o¥ D, indicating radius - or
» diameter. If the circle represents a hole that 1s to be dril]ed bored, reamed,

.\ . .
. ‘ :
. ‘ A \
.
1 n
oy o L N A



i ‘ or punched its diameter is speciﬁed by a shqrt note, which is" connected to the .. .

circle by a line cilled a leader.
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Fiq. F-5. Dimensions and extension lines
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Fig. F-6. Dimensioning an arc | Fig. F-7. Dimensioning a hole

N A Y

The placement of dimensions should be goverried by two considerations: . an orderly
~arrangement and convenience for the workers who are to consult the drawing. At~
" times, space limitations or the necessity for keeping the drawing uncluttered make
it necessary to omit one or more dimensions; in this case, the draftsperson will
include all the ‘dimensions most needed for understanding the drawing, re]ylng on
the worker to calculate omitted dimensions from those given.
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. Self PRI
Assessment »

> Read each statement and decide whether it is true or false. MWrite T if the state-

ment is true; write F if'the statemént is false. : R ¢
1.. The scale\it a work1ng draW1ng As the rat1o of the drawing s1ze to the
obJect siz . ' ' - a ‘
2. A1l the drawings in a set aré made to the same scale.
B 3. . Dimension Tines and extension l1nes are drawn lighter than the lines of
‘ ")  the object. o ‘
_ . . .

[ == ]

4. ‘Dots or arrohs are used to mark the ends of dimension lﬁnes.
5. gAn'aFehdtectfs scale is a four-sided instrument.

6. ___ Anarc may bé dimensioned by giving its radius or-its diameter.

¢

P
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'Post
Assessment

Ltsted'below eacfnumbered item are four possible answers, 6r completing phrases.
Decide'whieh‘of the four is correct, or most nearly correct; then write the ,

corresponding letter in the blank space to the left of,that item.

1. The scale of a drawing is the ratio of

a. width to height |

b. height to width
€. “drawing dimensions to object d1men31ons
d. -object dimensions to drawing dimensions -

2. : If an object is drawn 1/48th s1ze, the scale of the;draw1ng is:

b. consulting the contract
c. looking under "scale" in the specificat1ons
d. dividing any given dimension by 48 - o

5. . When some dimensions must be omitted in the mak1ng of a work1ng drawing, .

_ the ones given should be:

L a. 1788 =10 S | "
b. 1/4" =1'0" _ '
- c. 4" = 48" : | L x
o d e = a0 .
‘3. On a site development pTar drawn to a scale of 1" 100", a 40" x 80" [ -
| building would be drawn: __ __— N ‘
a. 2" x 4" _ §
b. 4" x 8" - ' ,
c. 12" x 24"
d. 40" x 80"
'4ﬁ The scale of a working‘drawing can be determined by'

a. inspecting the drawing on which the@séa]e used will be speC1f1ed ..

a. those that will best fit in the available space
- b. those mast needed for understanding the drawing '~
c.. the smaller dimensions _ A -
d. the larger dimensions .o
4 \\\
——68
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The dimension A-B in the drawing below, as ind1cated on the archltect S
scale 1s . i

6' 0 1/4"~, ,
64" N .
7 3" | .
. 8'3" ' : N
_ _ ‘ .

The dimension C- Q in the drawing below,\::\gndicated on the ardhitect S
scale is: N .

a. 4'g" ' ) f/

b. 5'2" -~ | - - . L
Co 5'8“.
d. 6'8"

A hole is to be drilled in aparg. How can the dimensions of the holg
be indicated most conveniently on a drawing of the part?

by providing complete written instructions for 1ocat1ng and making
the hole ~

b. /ﬁyf:1mens1oning the(material on both sides of the ho

y a brief note connkcted by a leader to the hole ‘ _
d. by-drawing an extension.line from each side of the hole ‘ L

The line. shown below is a(n):

a. extension line
b. dimension line
Cy bre?k line '
d. scale 1iné - —- 5'0"
e R _

- .
1
4

)
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.Goal:

Perform_ance Indicators:
7 . . o .

por — o

Tﬁe apprentice will be able to ﬁ' ) 1. Describe uses of skgfches. o ‘-
describe sketching. . ' . '
N : - P 2, Describe materials for sketching.*

for sketches.

\. d' ' . , ' 1 3. Describe size and proportions
_ ) | .

A.stvescribe sketching procedures.

ines,

5. Describe sketching

6. Describe basic form§ of sketching.

. . . .
.
a .
v
\ . v
. A} .
. . . . . i
. '
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" Study Guide

For successful complet1on of this modu]e, complete the tasks in the order listed
below. Check each one off as you complete it

1. Read‘thé Goal and Performance Indicator on thé cover of this module.
This will explain what you can be expected to learn from the module and
how you will demonstrate-it.

2.. Read the Introduction section and study the Information: section In

these sections you will acquire fhé/knowledge necessary to pass ‘the -

" Self and Post Assessment exams. - . )

3. . Complete the Self Assessment exam. This will show how. well yBu can expect

to da on the Post Assessment exam. Compare your answers with those on '
‘the Self Assessment Answer Sheef found. inmedtately following the exam.
If you Scored poorlygfre-study the Information section or ask your
instrudtor for help. ‘

Al
i

4. Complete the Post AsseSsment'exam Turn the answers in-to your instructor,

It is recommended you score 90% or better before. cont1nu1ng with the
next module. ~
] . :
¢ ' I‘ 4
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Introduction

For the skilled worker, the -importance of beipg able to make quick, clear and
| accurate-sketché% cannot be overemphasized. Most mechanical and architectural
ideas are expressed better by means of a sketch than by a verbal description. In

general, once a technical problem has been put down as a picture, it is more .

clearly defined and its complications become more obvious. In some instances,
* sketches may take the place of regular working drawings; for exahp]e, a shop sketch
made by the foreman or a Journeyman may be the only drawing for a small job that
~*is to be done in the shop. :

In learning to sketch, the apprentlce will not only acquire a needed job skill; he

. or she will also develop the abllity to observe things more critically. Making an
“accurate sketch of an object requires that all its details and parts relationships -
be carefully studied and c]early understood.

1)

L
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nformation

USES OF SKETCﬂFS ’ '
The degree of 'perfection and the amount of detail required in a given sketch depends
upon its intended use. Sketches madé'to organize ideas, br to develep dr formulate
various solutions to a given problem, may be rough or incomplete. An architect's
quickly drawn preliminary floor plan, showing his or her ideas for room arrangement;

v is a good example of suéh a ngugh'skétch. On the other hand, sketches intended for .
| communiéating important information in m prectse way should be very carefully done.
An example of this would be a detail sketch developed’from an existing drawing, =

possibly to show necessary changes in congtruction or to give detailed information
about size, materials, and jnstallation., |
. -MATERIALS FOR SKETCHING | , '
The materials-required for making sketches are few--usually only & pencil, some
paper, and an erasér. “The penc11 should have a rather soft lead--a No. 2 in the .
prd1n9ry pencil es or an HB or F in theldrafting pencil series. End views of
various drafting pencils, ranging from the very hard 9G to the very soft 78, are
illustrated in Fig. F-8, The harder drafting pénci]s‘are used where high accuracy
. 15 required; medium pencils are used fo#’general sketching and letterin®; and the
softer.pencils are used for making large freehand drawings. (Coordinate paper, which
has crossed lines or grids, is helpful to the beginner; the grids may be used qS
guides for drawing lines and keeping 6roportions.v-The grids of such paper are |,

P

either rectangular or isgmetric. (See Fig. F-9.) [~y ' LS
o 4_”“”_.* P’n '/u
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Fig. f-ﬂ.?&rd. medium & soft drafting pencils Fiy. F-9, Grids of coorginate paper - »
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" drawn too fast. It is good practice to go through the motion of the stroke once or

'SIZE AND PROPORTIONS OF SKETCHES | | I L.

In géneral, sketches are not made to.any scale, but they should be as nearly in pro-

-portion as possible. Before a sketch can be started, the overall dimensions of the

object to be drawn must be known; the size of the sketch can thén be planned in
accordance with the area available for it on the paper. When the desired size for
the sketch has been .determined, the proportions can be worked out: from the dimensions
of the object. In working out. proportions, it is helpful to ask oneself questions
Jike these: How many times greater is the height than the width (or vice-versa)

"of_the Object? 1f the object has open1n§t, are their height and width greater

then the spaces between them?
SKETCHING PROCEDURES AND TECHNIQUES, - T BN
The term “sketch™ is often misunderstood to mean a vague, crude drawing; however; :
if even a rough sketch is to be of any value, it must be done with reasonable care

.and accuracy. Si#ed in sketching is desirable, but the beginner should concentrate

at first on developing accuracy. He or she should hold 'the pencil in the normal

‘writing position, using wrist motion for sketchihg the shorter 11nes and forearm

motion for the longer onés. A1l lines should be'drawn with a free movement, without

' hesita}ion, and fairly fast. ‘

U

SKETCHING LINES S - '

A group of exercises designed to develop skill in the sketching of lines i$ given

~on the next page. In doing these exercises, the apprentice should connect the dots

i} each set as shown, making each line with one firm, quick stroke and keeping his N
or her eye on the dot toward which the pencil is moving--not .on the penci) point. '
Short’ "hairy" strokes must be avoided ‘the pencil should be kept in contact with

the paper for the entire length of the.stroke. If the resulting line looks wavy;

1t was probably drawn too slowly; if the 1ine misses the dots, it was.probably

twice with tdg pencil raised slightly off the paper before actually drawing the linea .
when the stroke seems to be going where 1t should, the pencil point can be lowered
onto tke paper and the final stroke made.
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BASIE FORMS IN SKETCHING - |
When you%have becom% proficient in the freehand drawing of lines, ybu\yjll be ready

to tFy sketching the basic geometric forms--squares, rectangles, triang]é%};apd

cimtles--that singly or in various combinations represent the shapes of'most“oﬁjeqtsu‘.
Two simple ways to sketch rectangles or ‘squares when the lines are parallel to the
pdper edge are shown in Fig. F-10. In the method illustrated at the left, points

are laid out the required distance:iﬁ&frbm the paper edges, then connected with
f;eehand pencil strokes. A strip of paper or cardbgard can be marked and used as
aygage for laying out the points. The method llustrated at theqright can be

‘employed if a sketching pad is being used; the pencil is-held as shown; the finger-

\

‘tips being used to quide the hand along the edge of the pad.

e e -

N

.../ﬁ~\\\<\ )

I

4 + . 2

. ', v ' ¥ _
} Fig.” F-10. :ﬁwo methods of sketching lines parallel to the paper ;dge
c ; T A , - ‘v . .
The sketchingﬁof:squareﬁa rectang]es,'triangles, and circles is made easier by
laying them out on crosses (intersecting lines) that have been marked to provide

reference péfﬁts for ‘the drawing. (See Fig. F-11.)
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.f » “‘.I ) : '
iCircles and: arcs, especially the larger ones, may also be drawn with fair accuracy -
by’ placing the tip‘of the Tittle finger on the paper where the center of the circle.
Wiﬂ] come, holding the pencil steady and with moderate'pressure on the paper, then

rqtating the paper carefully. (See Fig. F-12.)
. J + . . . )




o PR ! N i
‘ ! // 'TT" ,‘ \g )
,( :@ .
/y.dﬁﬂx\\\\ s B .
| - ‘ . ~
Rectangle . Triangle

Circle

. . . ’ . '
. } R Py ,‘ , .

i_/ .




“ .

monvnowxuzeo LEARNING SYSTEMS . o

Assessment

‘v
f

ment is true; write F:is.the.statement is false.

»
rJd

-’Read each statemeht and decide whéther it is true or false. Write T if the state-

. fSketching én iject nwy_compei alperson-to change his or her opinion of
it in some way. = ' ’ |
2. A sketch developed from_an'existing drawing to show a change in construction

should be very'carefully done.

L4

(4

3. 'To make a good- quality Tine for a _sketch, one should" use, short, over]apping
. | pencﬂ strokes.- o oL L ’
, o o ' . e '
q, Sketches ‘are usually made to some given scale.. ‘ X
5. “Lines are employed in, sketching to represent #he surfaces edges, "and . [
contours of objects . . . o ",
.6. . Most right -handed persons find that the most natura] divection for draw1ng_,
* . .- horizontal lines is from left to right ii -
l: FEERY "‘
7. °© A ruler is an essed&ia] instrumeht_in freehand sketching. N
¢ I U
- ' h : L - \ﬁ’
y - 8. If the lines of.a sketch are &ay , they were probably drawm too fast. T~s~{

1,9‘\
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Listed below each numbered item are four posSib]e;aﬂEwers'or completing phrases.
}Decjde which of the four’is corréét, qr most nearly . correct; then write the
corresponding letter in the blank space to the left of tn'ﬁ'ite . :

¥

1. Learning to sketch develops a techniJa] student's ability

‘a. use drafting instruments - @
- b. understand verbal instructions |

"c. “observe things critically - , - ‘ : j

d. use the tools of his or her trade ‘

2. Which of the following combinations of materia]s would be best for the
. beginner in sketching? | -
- . _a. coordinate paper | |
: . b. charcoal apd waod
c. -unlined paper and any soft pencil having an eraser . e
d. typing papér, typewriter erasey, and HB drafting penc11 -
"3, In drawing a line freehand, ong should use: '
— 9 \
a. a series of short, over]applnq strokes® \
b. a straightedge if the line is over 4" long \ . .
c. wrist motion only . R
d.. a single pencil stroke - R
g, ' The first step in learning to sketéh il to/practice drawing: Ya_ /:
" a. lines f | '
b. rectangles . t.
c. planes and contours. - _ .o : .
d. three-dimepsional forms Y . . t |
o 4 . : : w
5. Coordinate tracing paper has: L .
a. [(no lines ’ . ) | ‘ e
b. Vertical lines only - | ' o
c. horizontal lines only ° o I .
d. crossed lines or grids - , ' |
. {1
. . ' ' '
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Sketches are usually made: o ' B

a. to scale and in proport1on

b. to scale but not in proportion o :

c. neither to scale nor in proportion - ,

d. in proportion but not to scale . ¢ N -

t

The first step in making a sketch is to:

“draw the lines representing the topland bottom of the - obJect
b * draw the lines representing the ‘sides of the object
c.. determine the overall dimensions of the object ..
d. determine all the dimensions of the object ' , - s

s

The degiee of perfeet1on and the amount of deta1l required in a sketch -

depends upon the;

a. number of copies to be made .

b. .importance of-the information g1ven in the sketch
c. ~time available for sketching

d. ~apst of the item being sketched

Which oge offthe follow1ng is essent1a1 equ1pment for sketch1ng7

a. drafting instruments
b. coordinate paper

«C. Dblueprint machine
d. soft eraser

If a freehand-drawn line looks wavy, it'probab1y'was drawn: '

a.- with too soft a pencil
b. .one the wrong paper
~c¢. too rapidly
'd. too sTowly




MACHINE AND WELDING SYMBOLS

; T ' _ ' A :
Goal: - . Performance Indicators: -
‘ _ . - . A : ) '. ! ‘i-‘\\
The apprentice will be able to : 1. Identify machine symbols. N
identify common symbols in a ' :

~working drawing. : : 2. Identify weldiﬁg symbols.
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Stl.\.ldg Guide

h .
In order to, successfully complete this module, do

they are presented

Familiarize yourself with the Goal and Performance Indicators presented
n the cover of this module.
expected to gain from the study of this module as well as how you will

Jhis w111

| &
t\:\}ollow1ng tasks in the order

Check them off as you complete them

.

1nform you of what you are .

be expeqted to demonstrate your competence:

Study the Information section.
_necessary to complete the Self-and Post Assessment exams.

hY

This will provide you with. the knowledge

<«

¢

Complete the Self Assessment exam, referring to the Information section _

the exam

Post Assessment exam.

or asking your 1nstructor when necessary.
those found on the Self Assessment Answer Sheet immediately following
This wi)1 -demonstrate how well you can expect to do on the

Compare your answers with

A

e Post Assessmen, exam and turn ‘your answers in to your instructor
ding. It is recommended that you score 90 percent or better before

b~ o
«
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Surface finish symbdls are as follows:

below in f1gure H- 1

The fifth module of this séction, “Norking Drawings for Machining and Nelding,"
‘explained that three elements are found in working drawings: lines, dimensions
and symbols or notes. That module discussed 1ines and dimensions as they apply -to
the machine and metal trades; this module will discuss the symbols and notes.
MACHINE " SYMBOLS S . |
Machined materials most often must be ground to a desired degree of smoothness or
roughness in order to meet the spaecifications called for by the draftsperson.
| <“ Cy

Yy

Q? rough machjning -
s
4
\

VorV = smooth finish, with the following ]ij:5£5 placed in the V

i

smooth machining
ground surface -

U

When the'surface is to be more exactly controlled than simply a rough or smobth

-~ designation,. the check marky () with a number placed 1n it is used The number

refers to the mic Oindhes (or millioniths of an inch) of roughness height. An

example: °, \Eﬁi” » means that-the macﬂ‘hed surface can have flaws of only
55/1,000,000 insheight 67 depth.
T gy )

In addition to sdnfaces. holes for ke&s, bolts and screws must also be specified

Cin many machined parts. Several typical hole drawings and dimensions are shown

0

E 4
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WELDING SYMBOLS : ' \m

There are two important factors$ which we]qu symbols p v1de First, the symbols
‘ point out the type of weld.to be made; secondly, they point out on what s1de or,

sides of a joint that particular type of weld is to be made Figure H-2 ﬂ]ustra.tes
the: common types of weld joints : : : )

@r .

l : / . - ‘{
| {;;;:,ﬁz_rt |
Lertain types of welds ‘may be used on each of'these basic',jéints. The common type's' 1
'of.welds include seam, ‘'groove, flange, fillet, spot and others. 'Ea__ch of these types . ;
has its own specificessymbol. The spot weld symbol is a circle: O, the seam weld
v o symbol is a civcle with horizontal lines thyough 1t~5@2 ; the fillet weld symbol
- is a.right triangle: I\ ;‘and so on. It is not the intention here to present ‘all
; - ,,0of them; seek complete information from this module S Supp]ementary Reference N
section. ' '

) \ . |

k. -

. 6 The second main fa‘ctor in welding symbols, you wm recatl, is the symbol used to -
point out .the location of the«weld or on which side of the. Joint the .weld ‘is to

- 83 o | SR
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be made.

¢,

‘\

‘The main part of a welding symbol is thefiyeference line with an arrow at one end.

“Example: /////// e ' | N
C N | .

The location of the weld iS pointed out by the arrow, like this: | ¥

Y .
- .
[ ., on )
- . v
et —— k)

If the weld is to be madé on only the‘side<£he arrow s pointing'to' dhe appropriate
weld symbol (in this instance, we'll assume- it to be.a fillet weld) wi11 be placed

| like this: ,
R | an

_below the reference 1ine
If the weld is to be made on the side opposite of where the arrow is_pointihg, the
‘appropriate symbol will be piaced above the reference line) like this: '

PR N

e ——

If the weld is to be made'on both sides, then the appropriate symbol will be placed
both above and below the reference 11ne, 1ike this:

Il/ o>

If it doesn't really matter on. wh1ch sfde of the joint the weld is to be made the’
symbol would be placed in the middle of the reference line, like this:

e

- ‘e

L —

Obviously, there are .many more symbols -and numbers used on and along the reference
line to p01nt out spacing of welds, size of welds or weldmgombinations, etc,
Consult the Supplementany Reference section for more complete 1nformat1on

.
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. Self
Assessment

Py

Decide 1f the following statements are true (TJ or-False (F) and place the ,appr‘0~ -
priate letter in the space to.the left of the statement.
) | L
1. Machﬁned materials never have finished surfaces'.
2. +The kt?rm'micréinch refers to millienths of an inch.
3. The symbol \/ indicates-a rough finish is desired. ';‘ _
. _v,».;\‘-‘\‘l{ . ' ]
4. Bolt hole dimensions are%eldom given, relying usually on the letuqrs B, ‘
F or D. v . TS !
5. There are ebout 1,500,000‘co_rnhon weld joints.
‘ 6. A lap joint refers to the fact that one piece averlaps enot'her'.,
7. The symbol for a spot weld is a circle. \ ' '
8. | Welding symbols are different from all other symbols in that weldmg
' symbols have arrows on both ends of the reference line. .
9. The positioning of the welding 'symbol with respect to the reference Tine | N
indicates where the weld Is to be Tocated. o '
10. . A butt joint means that one piece will be welded at a 90 degree angle to '
. another piece. . : .
X ‘
: 85 \ >
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lNDIVIDUALIZED LEARNING SYSTEMS

. PQst L | ‘
Assessrhent '

13 ! y . "-/v-"‘? ' . )
1. What does this weld symbol ?;Tdic_ate? y _ V\ﬂ

i o .
Y , . . D S ' ‘! S R “%:.
L % 2. Sketch ggs;i:::fct symbol for a seam weld. . .
. j\ o . 55 | » ,
l 3. The symbo] \v///’ means that the surface must be machine smooth to a

tolerance of 55

°* ' - =
. 4. .The main part of a wedding symbol consists ef a _ and
| an arrow. . '

.5._ The Tetters R, -S-and. G meah as follows:

| =T i
5 - % '
; _ e
; S = : ’
G = \ !
¥
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