Module 26110-08
Basic Electrical Construction Drawings

Lesson 1 of 2: Introduction to Construction Drawings and Scales  

This lesson is a classroom session in which the students will be introduced to construction drawings, including drafting lines, electrical symbols, and the interpretation of various types of scales.
Objectives

Upon completion of this lesson, the student should be able to:


1. Explain the basic layout of a set of construction drawings.

2. Describe the information included in the title, approval, and revision blocks of a drawing.
3. Explain the procedure for approval and revision of an architectural drawing.
4. Identify the types of drafting lines used on construction drawings.

5. Identify common symbols used on construction drawings.
6. Understand the use of architect’s and engineer’s scales.

7. Interpret electrical drawings, including site plans, floor plans, and detail drawings.
Performance Requirements

· Using an architect’s scale, state the actual dimensions of a given drawing component. This satisfies module Performance Task 1.
Reading Assignment

· Module 26110, Sections 1.0.0 thru 5.3.0
Slide Presentation

· Module 26110, Part 1 (Slides 1 thru 36)

Suggested Equipment/Materials 

· Architect’s scales (both flat and triangular) 

· Engineer’s scale 

· One or more complete drawing set(s)

Suggested Student Activity

· Have the students visit a construction site and use the drawings to locate specified electrical equipment.

Testing

· Module Review Questions 1 – 12

· CONTREN Connect Active Figures 15 and 17

Suggested Lab Activities

· Students must use an architect’s scale to state the actual dimensions of a given drawing component. Use Performance Project 26110-2, Interpret an Architect’s Scale.
Additional Resources

· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.
· Contren Connect Electrical 1 Anotated Instructors Guide (available from NCCER).

SLIDE 1

· Review the objectives to be covered in this module. Ask the students if they have any questions.

· Explain that students must obtain a score of 70% on the Module Exam and perform certain tasks to the satisfaction of the instructor to receive credit for the module.
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SLOE1 Objectives

When you have completed this maclie, you will be akle to do the follawing:
1. Explainthe basic layout ofa set of construction crawings.

2. Deseribe the informsian induded inthe tle black of & construction craving,
3. Identitythe types of s used on canstruction drawings.
4

Using an architect's soale, state the actusl dim ensions of a iven draving
componert.

Interpret electical dravings, inclucing ste plans, floor plans, and detsil
dravings.

Interpret equipm ent scheduies found on electical drawings.

Describe the type of infarmation included n electrical specificatians.






SLIDE 2

· Discuss the types of drawings typically included in the drawing set for a project.
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1.0.0 INTRODUCTION TO
CONSTRUCTION DRAWINGS

& variety of drawings must be prepared for arge constructon projedts, incuding
& site plan, floor plans, elevations, cross-sedtional drawings and detail
drawings.

A site plan s @ plan ofthe buiking st if wewed from above, showing property
boundaries, buiing (ocations, roads and cfher pertinent etails.

Alegend or symballis s alsa included n the ste plan 50 readers ofthe plan can
reaaly interpret the information
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SLIDE 3

· Explain the types of information conveyed by floor plans.
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i 1.0.0 INTRODUCTION TO
CONSTRUCTION DRAWINGS

The plan view of an object s a drawing showing the width and length ofthe.
Object as viewed from above.
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Figure 2 Piincpls offoor plan layout.





SLIDE 4

· Show the students how to orient themselves to the various rooms and levels of a floor plan.
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ad 1.0.0 INTRODUCTION TO
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The plan viewswould include a crawing of each floor in @ muli-story structure.
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Figure:s Floorplare of 2 bulding





SLIDE 5

· Discuss the types of information conveyed by elevation drawings.
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- 1.0.0 INTRODUCTION TO
CONSTRUCTION DRAWINGS

The elevation s an outline ofan object that shows heihts, and possibly the
length or wicth, but ot cepth

The elevation drawings akso showarcitectursl details such as type of siing
and decorative trim
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Figure 4 Front and rear elevators.





SLIDE 6

· No notes
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Figure’s Leftand ight slevations.






SLIDE 7

· Discuss sectional drawings.
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SLE7A 1.0.0 INTRODUCTION TO
CONSTRUCTION DRAWINGS

& section, or sectional view, s a cutaway view that allows the visver to s the
inside of & structure.

The point on the plan o elevation showing where the imaginary cut has been
mace is ndicated bythe section ine. I is ususly 2 dashed fine
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Figure 8 Sactonal drawing





SLIDE 8
· Explain the difference between an electrical drawing and a shop drawing.
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- 1.0.0 INTRODUCTION TO
CONSTRUCTION DRAWINGS

Architectural drawings are often sectioned and identifiec wth section letters or
Pumbers to aveid confusian.

Electrical drawings showin a clear, concise manner exaclly vhat s recuired of
the slectricans, il a shop drawing shows detals for a specifc piece of
equipment

I general, an electrical working drawing provides contractors vith an evact
descrption ofthe project, provides workers wih installtion instructions, and
provides amap ofthe complets electrical system.
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SLIDE 9

· Point out the engineer’s and architect’s title blocks on a typical drawing.
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2.0.0 DRAWING LAYOUT

Blueprints prepared by diffrent engineering fims, while not identical, wil have
similar layouts.

Dravings will be on paper of varying size, anl vill cortain framing lines and one
ar mare fite biocks.
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SLIDE 10

· Discuss the information found on a title block.
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3 2.0.0 DRAWING LAYOUT

The archiect’stite block is usually boxe in the lower-right corner ofthe draving,
Thetle black contains usetul infarmation such as the scale ofthe drawing and
project name.

ELECTRICAL

Figure’s Typial archtets tle block






SLIDE 11

· No notes
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4l 2.0.0 DRAWING LAYOUT

11 2 consulting engineering firm took partinthe design, an adtitional it biock wil
appear nextio the architects e block
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SLIDE 12

· Discuss the information found on an approval block.
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= 2.0.0 DRAWING LAYOUT

The approval black is usualy a part afthe ftle block and shavs wha approved the.
drawings and when

Figure 10 Typioalappravalblock.






SLIDE 13

· Explain that approval blocks may be laid out differently from firm to firm.
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Figure 11 Aernats approvalblock.






SLIDE 14

· Emphasize the importance of using the most up-to-date set of drawings.   
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SLDE 1A

2.0.0 DRAWING LAYOUT

Most codes require a stamp indicating that the engineering or architectural
that produced the draving is professionaly cerid.

Electrical and other construction drawings oten regrs redrawing or morification
during the course ofa project

Madifcations must be noted and dated on the drawings to avoid an-he-job
confusion,

Afways use the latest and most updo-date set of drawings.
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SLIDE 15

· Discuss alternate methods of indicating revisions to drawings.
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Figure 13 Allemative method o showing reviors onwotking drawings.






SLIDE 16

· Identify each type of drafting line and explain its purpose.
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3.0.0 DRAFTING LINES

Lines of varying thickness an con iguration are used on architectural crawings to
sianitydferent things.

Study Figure 14 for a befter understanding of what dlerent ines on architectural
drawings mean
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Figure 14 Typiea drafing nes





SLIDE 17

· Identify each type of electrical drawing line and explain its purpose.

· Have the students identify different types of electrical drafting lines on an electrical drawing.  
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3.0.0 DRAFTING LINES

‘Addtional specialized e are sed o electrcal drawings to represent circuits
andtheir related componerts. For example, a iine with 3 two-headed arrowon
the end ofthe line represerts a branch circuit homerun.

Study Figure 15 for & befter understanding of vhat spectalized ines on
erchitectural dravings mean.
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SLIDE 18

· Identify common electrical symbols.

· Have the students find and identify components on an electrical drawing.
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supE e 4.0.0 ELECTRICAL
SYMBOLS

Electricians must be ableto correctlyread and understand the common electrical
Symbols usedto represent various electcal componerts and fidures.

Study Figure 16 for & befter understanding of the electrical symbals

recom mended by the American National Standards Instite (8NS).
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Figurs 16 ANSI sleckicalsymba,





SLIDE 19

· Identify the various receptacle symbols used on electrical drawings.
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suE A 4.0.0 ELECTRICAL
SYMBOLS

Many symbols have the same basic form, but the addition of aline or lines gives
the basic symbol a difterert m eaning.
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SLIDE 20

· Explain that abbreviations can be used with symbols to communicate different meanings.
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Figure 18 Generatypes of symbols used o sleckica damings






SLIDE 21

· Discuss the use of subscripts, such as a key operated switch represented by the symbol SK. 
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supEza 4.0.0 ELECTRICAL
SYMBOLS

Incandescent lihting fiures are typically representedt vith a circle, while
Auorescent fitures are represented with 2 rectangle

& swich that controls lighting is inclicated by the letter S folowed by a number or
lette to define the switch. For exam e, S3 indicates athres nay swich

Each difierert category in an slectrical system is represented by a dstinguishing
‘symbol, with a number or oiher dentitying mark placect wihin the symbol to
ifereriiste that device fom others ofthe sametype.
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Figure 19 Elaciolymboks wsad by one coreuling enginearing .





SLIDE 22

· Review the recommended electrical symbols in Figure 20 and point out the different categories such as power, low-voltage systems, etc.
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subEza 4.0.0 ELECTRICAL
SYMBOLS

Study the recommened slectical sym bols shown on the 7 pages of Fgure 20 for
abeter understanding of howvarious electrical symbolsare depicted
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Figure 20 Recommended sactioal ymboks (1 of7)





SLIDE 23

· No notes
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Figure 20 Recemmendad elackioslzymbok (2 o1 7).






SLIDE 24

· No notes
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Figure 20 Recommended dlctical symbok G of 7,






SLIDE 25

· No notes
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Figure 20 Recemmendad elackios symbek (4 of 7






SLIDE 26

· No notes
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Figure 20 Recommended sactoal ymbok 8 of 7).






SLIDE 27

· No notes
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Figure 20 Recommended dactosl ymbok 8 of 7).






SLIDE 28

· No notes
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Figure 20 Recommended sactiosl ymbok 7 of 7).






SLIDE 29

· Identify the scale of a drawing.
· Explain how to convert the scaled information into actual dimensions. 
· Have a student try performing conversions without using an architect’s scale.  Use this exercise to demonstrate the usefulness of architect’s scales.
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e 5.0.0 SCALE DRAWINGS

Because ful-sized dravings are impractical, neary all drawings are draw to some
reduced scele.

In dimensianing crawings, the dimensions vitten on the crawings are the adtual
dimensions ofthe bukding, not the dlistances that are measured on the crawings.
On a crawing with 2 scale of 3 %" dimensian anthe drawing Would
ecuste 1o 7 feet on the actual bulding.
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SLIDE 30

· Pass around a flat architect’s scale for the students to examine.
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= 5.0.0 SCALE DRAWINGS

Architect's scales are available indiferert configurations to represent diferent

Figure 22 Two diferent confgurations of artects soales.






SLIDE 31

· Identify the numbers and markings on a one-inch architect’s scale.
· Demonstrate how to use an architect’s scale. Have the students practice using an architect’s scale.
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= 5.0.0 SCALE DRAWINGS

On a one-inch scale, the longermarks 1o the right of the zero represent feet,
meaning the distance between zer andthe number 1 equals ane oot
Study Figure 23 fo a better understaning of howto read an archtect's scale

Figure 23 Gne ioh archtects soae






SLIDE 32

· Describe how to use a triangular architect’s scale. Provide an example for the trainees to examine.
· Identify the numbers and markings on a triangular architect’s scale and explain their use.
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= 5.0.0 SCALE DRAWINGS

The most common architect' scale s trangular in shape and is more ofien found in
office envronmerts. Fiat archtect’s scales are used n the field

Figure 24 Typiol tiangular archtects sca






SLIDE 33

· Demonstrate how to perform conversions with a triangular architect’s scale.
· Have the students use a triangular architect’s scale to determine the dimensions of selected structures on a drawing.
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= 5.0.0 SCALE DRAWINGS

The triangular architects scale has twa sceles an each edge and each and can be.
reacl I right o riht{o et for a total of 12 cifferert scales.

Figure 25 Various scaes on 3 iangular archtects scale.






SLIDE 34

· Explain that a flat architect’s scale can be used to determine dimensions on the job site.
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5.0.0 SCALE DRAWINGS

The flt architect's soale has four comman scales and is de for use an the actusl
Job ste.
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Figure 26 Usingthe " arcitets Sosle t daterming th dimersions an a drawing.





SLIDE 35

· Compare an engineer’s scale with an architect’s scale.
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5.0.0 SCALE DRAWINGS

Each drawing should display a scale. s not uncommon to have several difirert
drawings on one bhueprint sheet — all wih difierert scales.

The ciil engineer's scale s used in the sam e manner as the architects scale, except
the graciuations are in decimal unis rather than feet.

The main purpose ofthe engineer's scale i to transfer the relative dimensions ofan
abjectto the draving or vice versa. It is used mainly to determine distance on site
plans.
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SLIDE 36

· Describe the use of a metric architect’s scale. 
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= 5.0.0 SCALE DRAWINGS

Metric architectural scales are available to scale plans that are done wih meric
dimensians.

Figure 28 Typieal meti soale






TESTING and PERFORMANCE
· Have the students complete Active Figures 15 and 17.

· Have the students answer Review Questions 1 – 12 for Sections 1.0.0 – 5.3.0. Provide correct answers and remediation at the end of the quiz.

· Have the students demonstrate the use of an architect’s scale. This can be done during the presentation of Slide 31 or 33 (depending on the type of architect’s scale used) or at the end of the lesson. This corresponds to Performance Task 1.
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