Module 02105-05
Introduction to Plumbing Drawings

Lesson 2 of 2: Reading Piping Drawings

This lesson is a classroom session in which the students will learn about the various types of construction drawings.  Students will make isometric sketches from other drawings and explain the relationship among drawings, specifications, and the local plumbing code to fulfill Performance Task requirements.

Objectives

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

1. Identify pictorial (isometric and oblique), schematic, and orthographic drawings, and discuss how different views are used to depict information about objects.

2. Interpret plumbing-related information from a set of plumbing drawings.

3. Sketch orthographic and schematic drawings.

4. Identify parts of a plumbing fitting or device from an exploded or cutaway drawing.

Performance Requirements

· Make isometric sketches from other drawings. This corresponds to Performance Task 3.

· Explain the relationship among drawings, specifications, and the local plumbing code. This corresponds to Performance Task 4.

Reading Assignment

· Module 02105, Section 4

Slide Presentation

· Module 02105, Part 2 (Slides 19 thru 39)

Suggested Equipment/Materials 

· Various types of construction drawings.

· Isometric sketching paper

Suggested Student Activity

· Have students draw a schematic of a simple plumbing installation such as a bathroom sink or a hot water heater.

Testing

· Module Review Test Questions 1 thru 10 Section 4.0.0.

· CONTREN( Connect, Active Figure 28  

· Module Trade Terms Quiz

· Module Examination

Suggested Lab Activity

· Students must make isometric sketches from other drawings and explain the relationship among drawings, specifications, and the local plumbing code.

Additional Resources

· www.repwars.com/detsearch.html (Repwars) Various downloadable schematic images of plumbing piping and fixtures.

· www.tektoneco.com/samples/samples-CH.htm (The Tektone Company() Samples of construction drawings.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 19

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Describe a sketch and provide a sample of a simple sketch.

· Describe the characteristics of pictorial drawings.

· Describe the characteristics of isometric drawings.
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SLIDES 20 thru 22

· Describe and demonstrate how to draw an isometric sketch of a simple box.

· Have students practice drawing simple isometric sketches such as squares and rectangles. Then progress to drawing more complex sketches such as seen in Figure 14 (Slide 21).

· Provide isometric paper as seen in Figure 15 (Slide 22) to aid in drawing the sketches.
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SLIDE 23

· Explain the meaning of full circles and half circles at the end of horizontal lines on isometric sketches.

· Describe riser diagrams and explain how they are used by plumbers to produce material takeoffs.

· Have students study the large-scale riser diagram in the Appendix (see Figure A-5).
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SLIDE 24

· Describe the characteristics of an oblique drawing.
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SLIDE 25

· Explain that most plumbing drawings are schematic diagrams commonly called single-line drawings.

· Describe the characteristics of single-line drawings.


[image: image7]
SLIDES 26 thru 30

· Describe the characteristics of orthographic drawings and show how they are created.

· Use Figures 19 thru 23 (Slides 26 thru 30) to illustrate how orthographic drawings are created.

· Have students practice drawing orthographic views of simple rectangular or square objects.
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SLIDES 31 & 32

· Explain that manufacturer’s catalogs often include drawings that provide details and dimensions of the fitting or fixture.  These catalog drawings are often called submittal data.

· Explain that the catalog drawings become approved submittal data if an engineer or architect approves that fitting or fixture for use on a job.  Note:  Catalog drawings are shown in Figures 24 & 25 (Slides 31 & 32).
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SLIDE 33

· Explain that fixture drawings are used by plumbers to determine if a fixture will fit in the available space.  Figures 26, 27 & 28  (Slides 33, 34 & 35) are examples of fixture drawings.
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SLIDE 34

· Using Figure 27 (Slide 34) ask students to answer the 4 questions about the lavatory in paragraph 4.5.2.  
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SLIDE 35

· Using Figure 28 (Slide 35) ask students to answer the 5 questions about the bathtub in paragraph 4.5.2.  
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SLIDES 36 thru 38

· Explain that exploded drawings are used by manufacturers to show how complex objects are assembled.  Figures 29, 30 & 31  (Slides 36, 37 & 38) are examples of exploded drawings.

· Using Figure 29 (Slide 36), ask students to identify the numbered parts of the pop-up assembly.  
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SLIDE 39

· Explain that cutaway drawings can often provide adequate detail to show how a product is assembled.

· Using Figure 32 (Slide 39) ask students to identify the numbered parts of the gate valve.  

Have students answer Review Questions for Section 4.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 28.

Students must make isometric sketches from other drawings, and explain the relationship among drawings, specifications, and the local plumbing code. These tasks correspond to Performance Tasks 3 and 4 respectively.

Have the students complete the module Trade Terms Quiz.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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SLIDE 39

4.0.0 TYPES OF DRAWINGS 

•

A cutaway drawing of a product provides enough detail to show ho

w the product 

is constructed.

Figure 32

Cutaway drawing of a gate valve.
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SLIDE 38

4.0.0 TYPES OF DRAWINGS 

•

An exploded drawing of a kitchen faucet 

appears below.

Figure 31

Exploded drawing of a kitchen faucet.
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SLIDE 37

4.0.0 TYPES OF DRAWINGS 

•

Each part in the following figure is numbered to correspond to a

number in a parts 

list (not shown). In this image, both a handle version and a pus

h

-

button version of 

the flush valve are shown on the same drawing. Additionally, two

types of control 

stops may be installed.

Figure 30

Exploded drawing with IPB of a flush valve.
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SLIDE 36

4.0.0 TYPES OF DRAWINGS 

•

Exploded drawings, also called assembly drawings, illustrate how

to assemble 

complex objects. They show the relationship of the individual pa

rts to the whole 

object.

Figure 29

Exploded view of a pop

-

up assembly.
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SLIDE 35

4.0.0 TYPES OF DRAWINGS 

•

Fixture drawings typically show overall dimensions as well as th

e location of the 

water supply piping.

•

Other fixture drawings may contain orthographic drawings and sec

tion views.

Figure 28

Fixture rough

-

in 

drawing of a bathtub.
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SLIDE 34

4.0.0 TYPES OF DRAWINGS 

•

Below is a drawing of a typical lavatory. Two 

views are required to show the size and shape 

of this lavatory. The dimensions for roughing

-

in 

the water supply pipes and the drains vary 

depending on the type of drain installed.

Figure 27

Fixture rough

-

in drawing of a lavatory.
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SLIDE 33

4.0.0 TYPES OF DRAWINGS 

•

When an architect or engineer approves the fitting from a catalo

g drawing for use, 

it becomes approved submittal data.

•

Plumbers often use fixture drawings to determine whether a certa

in fixture will fit 

in the available space.

Figure 26

Fixture rough

-

in drawing of a water closet.
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SLIDE 32

4.0.0 TYPES OF DRAWINGS 

•

The figure below uses a similar technique to give 

information about a cast

-

iron 

wye

. The table provides 

information for 39 separate fittings. By checking the 

various combinations of pipe sizes (G, X, and X

’

), you can 

find a combination that will work for your installation. (Note 

that the SV and XH in the table stand for service weight 

and extra

-

heavy pipes, respectively.)

Figure 25

Catalog drawing of a 

wye

.
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SLIDE 31

4.0.0 TYPES OF DRAWINGS 

•

Plumbing drawings available from manufacturers are used to find 

the size and 

dimensions of fittings and fixtures.

•

Use submittal data, also called catalog drawings, to determine s

uch factors as 

overall dimensions, actual inside dimensions, fitting depth, and

laying length of 

the fitting.

Figure 24

Catalog drawing of a P

-

trap.
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SLIDE 30

4.0.0 TYPES OF DRAWINGS 

•

Look at the two drawings below. One is a schematic representatio

n of a piping 

assembly; the other is an orthographic drawing of the same thing

Figure 23

Schematic and orthographic drawings of the same piping assembl

y.
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SLIDE 29

4.0.0 TYPES OF DRAWINGS 

•

Learning to read an orthographic drawing often requires looking 

at and comparing 

the orthographic drawing to a pictorial or schematic representat

ion of the same 

object.

Figure 22

Orthographic and pictorial views of the same object.
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SLIDE 28

4.0.0 TYPES OF DRAWINGS 

•

To make orthographic drawings 

understandable, views are often 

drawn in the proper relationship 

to one another.

Figure 21

Relationship of orthographic views.

[image: image34.wmf]MODULE 02105

, Part 2

SLIDE 27

4.0.0 TYPES OF DRAWINGS 

•

The orthographic drawing is created by viewing the object from o

ne or more of six 

possible directions and recording how the object looks in each o

f the views.

Figure 20

Additional planes for orthographic projection.
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SLIDE 26

4.0.0 TYPES OF DRAWINGS 

•

Designers often use orthographic drawings to communicate informa

tion about the 

exact size and shape of an object.

Figure 19

Orthographic projection.
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SLIDE 25

4.0.0 TYPES OF DRAWINGS 

•

Most plumbing drawings are schematic drawings, also called singl

e

-

line drawings, 

in which a single line represents the centerline of the pipe. Th

is allows these 

drawings to represent pipe of any diameter.

Figure 18

Schematic sketch of a piping stack.
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SLIDE 24

4.0.0 TYPES OF DRAWINGS 

•

An oblique drawing is a type of pictorial drawing that creates t

he illusion of depth 

by using lines drawn 45 or 60 degrees to the horizontal.

Figure 17

Oblique drawing.
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SLIDE 23

4.0.0 TYPES OF DRAWINGS 

•

On isometric drawings, a full circle drawn at the end of an angl

ed line indicates 

that the line continues up from the end of the horizontal line. 

A half

-

circle 

indicates that the line continues downward from the end of the l

ine.

•

Riser diagrams, often used to do material takeoffs, are more com

plex isometric 

drawings that show vertical and horizontal piping, along with si

zes and riser 

numbers that refer back to the full set of plumbing drawings.

Figure 16

Isometric sketch of a stack vent.
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SLIDE 22

4.0.0 TYPES OF DRAWINGS 

•

Distortion is permitted on isometric 

drawings to illustrate three dimensions, 

but it can make scaling difficult. Special 

lined paper is available for drafting 

isometric drawings.

Figure 15

Isometric paper.
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SLIDE 21

4.0.0 TYPES OF DRAWINGS 

•

Plumbers are often required to develop an isometric sketch of a 

plumbing 

assembly using a four

-

step process.

Figure 14

Steps for making sketches.
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4.0.0 TYPES OF DRAWINGS 

•

A drawing of a simple box may be the easiest way to explain this

process 

because it relates directly to the shape of most buildings and r

ooms. Note that the 

vertical edges on the box remain vertical in the sketch. Lines t

hat are horizontal in 

the front view are drawn 30 degrees from horizontal. Lines that 

are horizontal in 

the right

-

side view are also drawn at 30 degrees from horizontal. The dash

ed 

lines indicate the hidden back and bottom edges of the box.

Figure 13

Isometric sketch of a simple box.
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4.0.0 TYPES OF DRAWINGS 

•

Plumbers work with a variety of drawings from simple sketches to

complex 

isometric drawings.

•

Simple sketches, drawn on scraps of paper or wood, can effective

ly communicate 

an idea. Like all construction drawings, sketches should include

a title block.

•

Pictorial drawings show a three

-

dimensional view of an object and come in two 

types, isometric and oblique.

•

An isometric drawing shows vertical lines as vertical, but all h

orizontal lines are 

projected at a 30

-

degree angle and appear to go back into the horizon.

Figure 12

Isometric drawing.

