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* Establish official land boundaries and exact
locations
* Must meet education and experience
requirements

* Must pass licensing examination

* Work for architectural and engineering firms
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v’ Prepare for class
v Reinforce new concepts
v' Assess learning
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Textbook Prints PDF Files

A PR 2-1. External Idler Gear

A PR 2-2. Talk-Holder

2 PR 3-1. Needle Valve

2~ PR 3-2. A-42 Swivel Unit Assembly
A PR 4-1, Dual DS Front Cam 2

A PR 4-2. Dead Bolt Locking Paw!

@ Textbook Textbook Answer K

[ Lesson Plan
1 Presentations

%J Instructor's Presentation

B Instructor's Presentation for

2 Line Conventions and Le

2 Resources Large AP Bonus Print PDFs
B Textbook Textbook Answer K A Body

@ Lesson Plan A MVE2A (Assembly)

2 Presentations 5~ Housing

2~ Thermal Barrier Support Bracket

A Multifunctional Switch Bracket Assembly
M Lower Chamber-Baker

M Valve Seat Module

%J Instructor's Presentation

B Instructor's Presentation for

M Spline Shaft
i;fint Reading 2 Switch Actuator Assembly
for Industry A Shuttle Shaft-Weldment

2~ Water Pump Fan Pulley
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Definition (1 of 31)
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Item of value that is owned. La rge Prl ntS &

3D Files

2: E-Flash Cards

Term (1 0f 31)
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v BOTH SIDES
@ FORM VIEW
2: Vocabulary Game % ¢

MERICAL CONTROLLED FABRICATION

:LESS OTHERWISE SPECIFIED

L TOLERANCES:
) - BETWEEN DATUM AND PARALLEL CENTERLINES: +0.4
Select a point value. Choose the term that matches the definition. Score: 800 BETWEEN DATUM AND PARALLEL EDGES: +0.4

BETWEEN PARALLEL CENTERLINES: *0.25
BETWEEN PARALLEL EDGES: £0.25
. HOLE SIZES TOLERANCES: L
100 100 % <12: 0,15

-% >12: +0.25/-0.15
200 200 {. SCALLOPED EDGES ARE PERMITTED UNLESS INDICATED.
. BEND DEDUCTION USED IN CALCULATING FLAT PATTERM: 3.79 @90
{. INSIDE BEND RADIUS: 2
200 200 | FORMED VIEW DIMENSIONS ARE TO THE OUTSIDE OF BENDS
{. BEND VIEW DIMENSION TOLERANCE: +0.5
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Definition: Act of giving money, goods, or services to meet the needs of others and su
causes that are important to an individual.

Interactive Activities
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variable expense

recordkeeping
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Brief Contents

Section 1 Introduction to Drafting and Print Reading

1 Prints: The Language of Industry
2 Line Conventions and Lettering
3 Title Blocks and Parts Lists

Section 2 Fundamentals of Shape Description

4 Geometric Terms and Construction
5 Multiview Drawings

6 Section Views

7 Auxiliary Views

8 Screw Thread Representation

Section 3 Fundamentals of Size Description and Annotations

9 Dimensioning

10 Tolerancing

11 Machining Specifications and Drawing Notes
12 Surface Texture Symbols

13 Geometric Dimensioning and Tolerancing

14 Drawing Revision Systems

Section 4 Industrial Drawing Types
15 Detail Drawings
16 Assembly Drawings

Section 5 Specialized Parts and Prints

17 Springs and Fasteners in Industrial Prints
18 Gears, Splines, and Serrations

19 Cam Diagrams and Prints

20 Plastic Parts

21
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Pipe Thread Designations
Within reference materials, many common acronyms are found throughout the descriptions of pipe tl
found in thread specification notes:

Print Reading

for Industry
NPT (National Pipe Taper). Common tapered pipe thread for general use; needs sealant tape or co 2hES
NPS (National Pipe Straight). Straight pipe thread; good rigidity; sealable with O-ring or gasket, ci
.

Isometric

NPTF (National Pipe Taper Fuel). Version of NPT, especially for fuel connections, featuring tighte
NPSF (National Pipe Straight Fuel). Straight internal thread to mate with an NPTF external threa
NPTR (National Pipe Taper Railing). Tapered pipe thread for railing joints

NPSC (National Pipe Straight Coupling). Straight pipe thread for general couplings \
NPSM (National Pipe Straight Mechanical). For various free-fitting yet rigid mechanical joints confiis ~

NPSL (National Pipe Straight Loose). For loose-fitting mechanical joints with locknuts < 4 ' 4 ~ -

NPSH (National Pipe Straight Hose). For hose coupling applications 3 ’ a S ew O e I I o n
PTF-SAE SHORT (Pipe Thread Fuel-Society of Automotive Engineers-Short). Dryseal SAE short t. 7
desired
NPSI (National Pipe Straight-Intermediate). Dryseal intermediate internal straight pipe thread / vczI::rKé.I:::w:‘n
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Prints: The Language of Industry .

LEARNING OUTCOMES

After completing this unit, you will be able to:

=

(o

1.1  Identify the importance of prints.

1.2  Discuss historical processes and technologies related to prints.

1.3 Bxplain how prints are produced.

1.4 Identify and define terms related to prints.

1.5  Identify two important elements of print reading.

1.6 Describe a sequence of steps that are important to print reading.

1.7 Identify ways in which to care for paper prints.

1.8 Identify and discuss options for using prints in an electronic (digital) format.
1.9  Discuss the role of various organizations in the standardization of drawings.
1.10 Explain the historical and current role of prints in the design process.

1.11 Describe additive manufacturing and its role in the design process and prints.
1.12 Discuss trends in engineering documentation that may reduce the need for paper prints.
TECHNICAL TERMS [  [Introduction

additive manufacturing

American Society of Mechanical Engineers (A§
blueprint

computer-aided engineering (CAE)

design process

design web format (DWF)

diazo

drafting

Print Reading
for I)ndus_try

Ryan K. Brown
Walter C. Brown

You have probably heard the saying, “a picture is worth a thousand words.” This is certainly true when referring to a drawing of a product.
It would be next to impossible for an engincer or designer to describe in words the shape, size, and relationship of the various parts of a
machine in sufficient detail for skilled workers to produce the object. Drawings are the universal language used by engincers, designers,
technicians, and skilled workers to quickly and accurately communicate the necessary information to fabricate, assemble, or service
industrial products, Figure 1-1.
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THESE TWO SURFACES
PARA_LEL TO Wn‘lN 1
AFTERWE

ELDS ONTHIS Apply and Analyze

Name Date Class

;._-”"_;:—'_1\"(—5%033[2%%?”}* Review Activity 5-5 Unit 11 Machining Specifications and Drawing Notes 259

throughout the years, chain lines can be used with a

SketChmg Multiview Dl’O'WingS local callout note, and the simulated graphic pattern

can then be omitted.

® Broaching

Broaching is done on a special machine using a
machine tool called a broach, Figure 11-22. The
broach progressively “punches™ a shape with a series
of curting teeth. The teeth are set in such a way thar
cach tooth is a few thousandths of an inch higher
than the preceding one. Broaching can produce holes
of circular, square, or irregular outline; keyways;

{ A %
\ % % %
AN i
internal gear teeth; splines; or flat external contours. V27777 -
OPTIONAL @ @ @ Broaching is fast and accurate and produces a good- z v
- 1 e quality finish. As discussed several times in this unit, # V 4
WELD LOCATION gHESE TWO SURFACES the practice of specifying the machine tool to make
£ LUSH AFTER WELD CopEe e ‘. 54 ) s £, K Push-type Broaching Broaching Drawing
e a particular feature is discouraged, but if a broach-
@ ing operation is required, a local callout note may
700013S55C002 specify the process. [ S|
SWITCH WALL

O] ®@

BAAZE OR SOLDER-WELD
FLUSH

Broach for Forming Hex Hole
Goodhearr Witk Publsher

@ @ Figure 11-22. Broaching is another common machining
s
Summary
« Additional annotations to the views » Chamfered edges are characterized as slightly
r @ and dfimcnsions are lrcfcl'rcd o as notes, blcvclcd edges that r;my climinate burrs and
specifications, or callouts. sharpness or allow for easier assembly.
(.382) A @ @ « Notes fall into the two broad categories of = Necks and undercuts provide for retaining
local notes and general notes. rings ot better transition between adjacent
» ASME standard symbols, such as those for cylinders, and they should be dimensioned in a
counterbore, countersink, and depth, help fashion that complements inspection.
[ clarify local notes without using words. « Keyways that accommodate a variety of
« Drilled and reamed holes can be dimensioned standard keys can be specified with local
with leader lines, burt linear dimensions can callout notes, but particular linear dimensions
AFTER WELDING .20 also help clarify sizes in certain situations. can also be given that complement the
@ @ « A cylindrical enlargement at one end of a hole inspection process.
L is called a counterbore or spotface and serves a « ASME standard knurls can be dimensioned
variety of purposes. with callouts that specify pitch, type, and
fQG.QO'] « A conical enlargement at one end of a hole finish diameter, using chain lines to indicate
is called a countersink, while a counterdrill the area to which the knurl is applied.
SLIGHT DEFOR is when a cylindrical lluole i§ also drilled « Broaching is a machining process using a
ALLOWABLET IS SJRFACE Iarger than, al?d cnaxla! ‘wnh, a smaller hole, tooth-based t(.)ol that progressively punches a
IN DIQE"TIO\# INDICATED B i creating a conical transition. hole of a particular shnpc_—perhaps a square,
PHANTOM LINE. . hexagon, or keyway profile.
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lllustrations and
Bonus Print Reading Exercises
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Name Date

Industry Print Exercise 5-1

Study the print PR 5-1 and answer the questions below.

Apply and Analyze s

1. This drawing has the three principal views. What are they?

=

Name Date Class What dimension term is applied to the value of 2.125?

Review Activity 5-1 3. Is the feature that appears as a circle in the right-side view hidden or visible in the front view?

Normal Surfaces 4. What is the height of this part?
Study each pictorial (3D) drawing and the identification letters placed on or pointing to the normal
surfaces. Match the ID letter to the corresponding number for each of the multiview (orthographic) RS e - - , 2 St
callouts. Answers may be used more than once. Note: The letter I is not used. 5. Whar type of surface is the surface that encompasses four holes in the top view: normal, inclined,

or oblique?

g 4@ I EEEEEEEEEE—
Behind = 5 ) s
@ i 6. What is the total width of this part?

& ®

™ Behind \ Sum.lna.ry

/ . . .

/ 7. Which letter of the alphabet, M, H,{ ® A convention isa generally accepted way of doing things.

. the frontal plane? o The list of ASME standard lines is referred to as the alphabet of lines.
(v o e Standard practices recommend two thicknesses for linework in industrial prints: thick (0.6 mm) and thin (0.3 mm}).
7 : 8. In the top view, how many lines repr] ~ ® The visible line can be described as a thick and continuous line used to show the outline and shape of the part.
i /KGA' . The h]ddeﬂ ]]ﬂe can be dﬂscrlbﬂd as t}llﬂ, b]ﬂck, Shﬂl’t, CIOSE]Y Spﬂced dﬂshes used to des‘:r]be hlddeﬂ featurﬂs Of the
! { object in a particular view.
! 9. The bottom, flat normal surface of tl . . . . . )
How sdaiss o The center line can be described as a series of thin, black dashes, alternating between medium and long, used to show
® symmetry, identify center axes, or describe paths of motion.
® ) ® p + o Lines used in dimensioning are drawn black, thin, and continuous, including extension lines that extend the shape from
/ 4 / 10, In the top view, the r"‘h"',"””‘ NRLLic the view, and dimension lines that include arrows on each end to show the extent and direction of the dimension.
(8) g [r—t— (] ) o) two surfaces only, or maximum cont| . . B
I @ o Leader lines, drawn thin and black, feature an arrow on one end and a shoulder on the other end, most often in
S association with a lettered note.
(D) Review questions based on previous units o Lines used in sectional views include section lines, which are thin and black and usually appear in a pattern of angled
11. What is the name of this part? ___| lines sometimes called hatching, with the possibility of dashes to identify particular materials.
Doohickey block Whatchamacallit bracket 12. What is the drawing number or part|  ® Cutting-plane lines and viewing-plane lines may be drawn in one of three options, all of which include elbows and

state is this company located arrows to express the direction for viewing.
Note: In the pictorial view, arrows pointing directly to a line are referencing a surface that is not visible <

but is around the corner of that edge from the viewer’s point of view. the five-digit material codes,  ® Break lines can be used when shortened views of long objects are just as informative, when section views need to be

broken-out, or when partial views can be clearly expressed with less space on the print.

Prlnt Readlng the last name of the person
Doohickey Block Whatchamacallit Bracket fOI’ Industry e The alphabet of lines includes several miscellaneous types of lines, such as the phantom line, stitch line, and chain line,
i S

each with a recommended dash pattern and line weight.

Prints
1. 6. L 6. o The style of lettering recommended for standard industrial drawings is uppercase single-stroke Gothic lettering,
2 7. 2. 7. indicating a clear, sans-serif form of lettering that is easy to read.
3; 8. 3. 8.
4. 9. 4. 9
3. 10. 5. 10.
o

End-of-Unit Content

104 Copyright Goodheart-Willcox C N
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Projection Planes . . s

The role of projection planes in orthographic projection XXX 11 .108(A|B&
for either of these sets of features yet. G'w

1l 59 (5 01:37/08:49

Hide transcript

developing your ability Transcript

A GD&T Case Study in Position
thde ranscoQt H
Prlnt Readlng In the Print Reading for Industry text, Unit 13 covers an introduction to Geometric Dimensioning and Tolerancing, GD&T. In Unit
for Industry 13, the focus is on reading the symbols and associated values within the feature control frame, more than on how to determine

Write-In Text with Large Prints 2th Editor
— ,

Transcript

Projection Planes

Video Library

Ryan K. Brown
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Type: Infographic / Poster
Grade: 13-14

Subject: Computer Science and
Information Technology

Download

Learn More

Tools for Educators:
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From Here to Career: Early
Childhood Education

Type: Infographic / Poster
Grade: 9-14
Subject: FCS-Education and Training

Take

Automotives

From Here to Career:
Automotive

Type: Infographic / Poster

Grade: 13-14

Subject: Transportation, Distribution,
and Logistics

Download

Learn More

Activities, Posters, and Professional Development Videos

Snap, Clap, Pop: Construction

Type: Downloadable Activities
Grade: 9-12
Subject: Architecture and Construction

Download

View Product

Snap, Clap, Pop: Business,
Marketing, Finance

Type: Downloadable Activities
Grade: 9-12

Subject: Business, Marketing, and
Finance

Snap, Clap, Pop: Health Science

Type: Downloadable Activities
Grade: 9-12
Subject: Health and Physical Education
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Welcome to the G-W Training Center!

A well-prepared educator is at the cornerstone of every successful learning environment—and G-W
is here to support you every step of the way. Our resources equip teachers with the knowledge
and skills necessary to maximize the impact of our programs in your classrooms. By providing
tools that range from simple, user-friendly training resources that directly align to your textbook
to high-impact instructional practices, we want every educator to feel confident using G-W
resources as a powerful gateway to student-centered learning.

Learn more about Knowledge-Base
Articles and using training resources.

WWWw.g-w.com/training

Questions? Connect with Support
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* Subject Matter Experts
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