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1. ORIGIN
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2. APPLICABILITY

This course {s for tnstructional purposes only
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INFORMATION
FOR
MCI STUDENTS

Welcome to the Marine Corps Institute training program. Your interest in
self-improvement and increased professional competence is commendable.

Information is provided below to assist you in completing the course.
Please read this guidance before proceeding with your studies.

1. MATERIALS T

Check your course materials. You should have all the materials listed in
the "Course Introduction.® In addition you should have an envelope to mail
your review lesson back to MCI for grading unless your review lesson answer
sheet is of the self-mailing type. If your answer sheet 1S the pre-printed
type, check to see that your name, rank, and social security number are
correct. Check closely, your MCI records are kept on a computer and any
discrepancy in the above information may cause your subsequent activity to go
unrecorded. You may correct the information directly on the answer sheet. If
you did not receive all your materials, notify your training NCO. If you are
not attached to a Martne Corps unit, request them through the Hotline (autovon
288-4175 or commercial 202-433-4175).

2. LESSON SUBMISSION

The self-graded exercises contained in your course are not to be returned
to MCI. Only the completed review lesson answer sheet should be mailed to
MCI. The answer sheet is to be completed and mailed only after you have
finished all of the study units in the course buoklet. The review lesson has
been designed to prepare you for the final examination.

It is important that you provide the required information at the bottom of
your review lesson answer sheet if it does not have your name and address
printed on it. In courses in which the work is submitted on blank paper or
printed forms, identify each sheet in the following manner:

DOE, John J. Sgt 332-11-9999
08.4g, Forward Observation
Review Lesson

Military or office address
(RUC number, if availabie)

Submit your review lesson on the answer sheet and/or forms provided.
Complete all blocks and follow the directions on the answer sheet for
mailing. Otherwise, your answer sheet may be delayed or lost. If you have to
interrupt your studies for any reason and find that you cannot complete your
course in one year, you may request a single six month extension by contacting
your training NCO, at least one month prior to your course completion deadline
date. If you are not attached to a Marine Corps unit you may make this
request by letter. Your commanding officer isS notified monthly of your status
through the monthly Unit Activity Report. In the event of difficulty, contact
your training NCO or MCI immediately.

1
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R. WMAIL-TIME DELAY

Presented below are the mail-time delays that you may experience between
the mailing of your review lesson and its return to you,

TURNAROUND MCI PROCESSING TOTAL NUMBER
MAIL TIME TIME DAYS
EAST COAST 16 5. 21
WEST COAST 16 5 21
FPO NEW :ORK 18 5 23
FPO SAN FRANCISCO 22 5 27

You may also experience a short delay in receiving your final examination
due to administrative screening required at MCI.

4. GRADING SYSTEM

LESSONS EXAMS
£4ADE PERCENT MEANING GRADE PERCENT
A 94-100 EXCELLENT A 94-100
8 86-93 ABOVE AVERAGE 8 86-93
C 78-85 AVERAGE C 78-85
D 70-77 8ELOW AVERAGE n 65-77
NL B8ELOW 70 FAILING F BELOW 65

You will receive a percentage grade for your review lesson and for the
final examination, A review lesson which receives a score below 70 is given a
grade of NL (no lesson). It must be resubmitted and PASSED before you will
receive an examination. The grade attained on the final exam is your course
grade, unless you fail your first exam. Those who fail their first exam will
be sent an alternate exam in which the highest grade possible is 65%. Failure
of the alternate will result in failure of the course.

5. FINAL EXAMINATION

ACTIVE DUTY PERSONNEL: When you pass your REVIEW LESSON, your examination
will be mailed automatically to your commanding officer. The administration
of MCI final examinations must be supervised by a commissioned or warrant
officer or a staff NCO.

OTHER PERSONNEL: Your examination may be administered and supervised by
your supervisor,

6. COMPLETION CERTIFICATE
The completion certificate will be mailed to your commanding officer and

your official records will be updated automatically. For non Mar:nes, your
completion certificate is mailed to your superviscr,




7. RESERVE RETIREMENT CREOITS

Reserve retirement credits are awarded to inactive duty personnel only.
Credits awarded for each course are 1isted in the "Course Introduction.”
Credits are only awarded upon successful completion of the course. Reserve
retirement credits are not awarded for MCI study performed during drill
periods if credits are also awarded for drill attendance.

8. OISENROLLMENT

Only your commanding officer can request your disenrolliment from an MCI
course. However, an automatic disenroliment occurs if the course 1s not
completed (including the final exam) by the time you reach the CCO (course
completion deadline) or the ACCO (adjusted course completion deadline) date.
This action will adversely affect the unit's completion rate.

9. ASSISTANCE

Consult your training NCO if you have questions concerning course
content. Should he/she be unable to assist you, MCI is ready to help you
whenever you need it. Please use the Student Course Content Assistance
Request Form (1SD-1) attached to the end of your course booklet or call one of
the AUTOVON telephone numbers listed below for the appropriate course writer
section.

PERSONNEL /ADMINISTRATION 288-3259
COMMUNICATIONS/ELECTRONICS/AVIATION

NBC/INTELLIGENCE 288-3604
INFANTRY 288-3611
ENGINEER /MOTOR TRANSPORT 288-2275
SUPPLY/FOOD SERVICES/FISCAL 288-2285

TANKS/ARTILLERY/INFAHTRY WEAPONS REPAIR
LOGISTICS/EMBARKAT ION/MA INTENANCE MANAGEMENT/
ASSAULT AMPHIBIAN VEHWICLES 288-2290

For administrative problems yse the UAR or call the MCI HOTLINE: 288-4175.

For commercial phone lines, use area code 202 and prefix 433 instead of
288.
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CONSTRUCTION PRINT READING

Course Introduction
CONSTRUCTION PRINT REAOING is designed to pruvide Marines of all ranks and MOS with
the basic information to recognize the terms and symbolS used in construction prints. AS it
progresses, the course provides Marines with instructions for reading blueprints of construc-
tion sites, and finally, with information on how to use the architect®s scale.
ADMINISTRATIVE INFORMATION

ORDER OF STUOIES

Study Unit Study
Number Hours Subject Matter
1 4 Principles and Methods
4 4 Plans and Drawings
3 4 Structural Information
4 4 Utility, Heating, and Afr Conditioning
2 REVIEW LESSON
4 FINAL EXAMINATION
kU

RESERVE RETIREMENT

CREDITS: 7

EXAMINATION: Supervised final examination without text or notes; time 1imit,
2 hours.

MATERIAL: MC1 13.44a, Construction Print Reading
Review lesson ana answer sne&c

RETURN OF

MATERIAL: Students who successfully complete this course are permitted to

keep the course materials.

Students disenrolled for inactivity or at the request of their
command ing officers will retum 311 course materials.

HOW TO TAKE TH1S COURSE

This course contains 4 study units. Each study unit begins with a general objective
which 15 a statement of what you should 1earn from that study unit. The study units are
divided into numbered work units, each presenting one or more specific objective. Read the
objective(s) and then the work unit text. At the end of the work unit text are study
questions which you should be able to answer without referring to the text of the work unit.
After answering the cuestions, check your answers 89ainst the correct ones 1isted at the end
of the study unit. (f you miss any of the questions, you should restudy the text of the work
unit until you understand the correct response. When you have mastered one study unit, move
on to the next. After you have completed all study units, complete the review 1esson and
taie it to your training officer or NCO for mailing to MC1. MCI will mail the final
examination to your training officer or NCO when you pass the review lesson.
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MARINE CORPS INSTITUTE

Welcome to the Marine Corps
Institute correspondencs training pro-
gram, Ry enrolling In this course, you
have shown a desire th improve the
skills you need for effective job perfor-
mance, and MCI his provided materiale
0 help you achieve your goal, Now all
you need is to develop your own method
for using these materials 10 best advan-

tage,

The following guidelines present
a four-part approach to completing your
MCI1 course succeeslully:

1, Make a.”'reconnstssence’ of
your materials;

2, Plan your study 1ime snd choose
8 guod study environment:

3, Study thoroughly and system~
stically:

4, Prepare for the fina) exam,

L MAKFE A "RECONNAISSANCE" OF
YOUR MATERIALS

Begin with a look 8! the course
introduction page. Read the COURSE .
INTRODUCTION to get the “hlg plciure

of the course. Then read the M ATERIALS

section nea™ the boitom of the page 1o
find out which textis) aud study ajds You
should have received with the course,
If any of tihwe lisicd msrerials are miss-
ing, sve Information for M?'t Students
10 find out how 10 get them. I you have
everything that i8 listed, you are ready
to "'recomotter” vour MC1 course.

Read through the 1able(s) of con-
tents of your text(s). Note the varioua
subjects covered in the course snd the
order in which they are taught.  l.eafl
through the texiiy) and look yt the illus-

MmMOU-C6 <0C-H®»
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trations, Rsed s few work unit ques-
tions to get an {dea Of ths types that are
asked, It MC] provides other study
sids, such as 8 slide rule or 8 plotting
board, familisrize yourself with them,
Now, gei down to specifics!

J1. PLAN YOUR STUDY TIME AND
guooss A GOOD STUDY ENVIRON-
ENT

From looking over the course
materials, you shuuld have some idea
of how much study you will need to com-
plete this course. But “some ldea” is
not enough. You peed 1o work up &
personal srudy pisn: the following steps
should give you some help,

@ Get a calendar and msrk thoge
days of the week when you have time
free for study. Two study perlods per
week, each lasiing 1 to 3 hours, arc
suggested for conpleting the minimum
two siudy uni1s required each month by
MCl, Of course, work and other
schedules are not tiw same lor evervone,
The imporiant thing is 1thal you schedule
8 regular time (or study on the same
davs of cach week,

@ Resd the course intraduction
page again. The scetion merked ORDER
OF STUDIES 16018 you the number of
s1udy ynits In the course gnd the appros~
finate number of 81udy houra you will
need 10 complete each study unit.  Plug

these study ho 10 vour schedule

For exsmple, il you se1 uslde two 2-hour
siudy perinds cach week snd the ORDRR
OF STUDIES estimates 2 siudy hours (or
your first siudy unit, you could easily
schedule and complete the first study
unit in one study period, On your calen-
dar you would mark "Study Unit 1" on ths




appropriais day, Suppods that the
sscond study unit of your courss re-
Quires 3 study hours, In that cess, you
would divids ths study unit in helf snd
work on esch half during & separate
study period, You would mark your
calendar sccordingly. Indicate on your
calendar exacty when you plan to work
on each study unit for the entire course,
Do not forget to schedule one or two
study periods to prepare for the final
axam,

© Stick to your schedule.

Besides planning your study
time, you should also chaose 8 study
environment that is right for you. Most
people need 8 quiet place for study, like
s library or s reading lounge: other
people study better where the re s Yack-
ground music: still others prafer ‘o study
out-of-doors, You must chose your’
study environment carefullr ao thot {t
fite your individual necds,

M. STUDY THOROUGHI.Y AND
SYSTEMATICALLY

Armed with a workable schedule
and situsted in a good atudy environment
you are now ready 10 sniack your couree
study it by study unit. To begin, turn
to the first pags of study unit 1. On this
page you will {ind the study unit objestive,
& statement of what you should be able to
do after completing the study unit,

DO NOT begin by reading the
work unit questions and Nipping through
the text for snswers,. 1f you do so,
you will prepare to fail, not pass, the
{lnll exam, Instead, proceed ag fol-

oW

@ Read the abjective for the
first work unit and then reed the work
unit text carefully, Make notes on
the {deas you feel are important.

Without referring to the test,
ansv er the questions st the end of the
work unit,

@ Check your answery agalnm
the correct ones listed at the end of
the study unit,

1t you miss sny of the questions,
restudy the work unit until you undersisnd
the correct response,

@ "o_on to the next work unit snd re-

pest stepe threugh until you have com~
pleted all th® worx units in the study unit,

BEST COPY AVAILABLE

Follow the sams procedure for sach
study unit of the course, 1f you have
problsms with the text or work unit questions
that you cannot solve on your own, ask
your gection OIC or NCOIC for help, If
he canno* ald you, request aesistance from
MC) on the Student Course Content Assis~
tance Request included with this course.

When you have finished all the study
units, complete the course review lssson.
Try to anawer each question without the aid of
reference materisls, However, {f you do not
know an answer, look it up. When you have
finished the lesson, take it 10 your training
officer or NCO for mailing to MC1, MCl
will grade it and send you & feedback sheet
listing course references for any
that you miss.

IV, PREPARE FOR THE FINAlL EXAM

Z1

“

How do vou prepare for the final
exam " Follow these four #tepss

Review each study unit objective
as s summary of what wss tsught in the
course,

Reread al) portions of the text
that vou found particularly difficult,

Review all the work unit Questions,
paving apecind utiention 1o those You missed
the first time around,

@ Study the course review
lesnon, paying particular attention
to the questions you missed,

It you follow theue simple
steps, you should do well on the
final. GOON LUCK}
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STUDY UNIT 1
PRINCIPLES AND METHODS

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLoTION OF THIS STUOY UNIT, vOU WILL BE
ABLE TO IDENTIFY THE TERMS AND SYMBOLS USEQ IN CONSTRUCTION PRINTS, AS wEL) AS O1-
MENSIONS., VIEWS, AND PROTECTIONS. YOU WILL BE ABLE TO NAME BOTH THE PARTS OF A
PRINT AND THE TYPES OF PRINTS.

A picture §s worth a thousand words. Man has used pi.tures as a means of communication
for many years. 1t would be alwost impossible for an engineer or an {nventor toO describe the
tize and shape of a simple chject without a drawing of some kind. For example, if an engineer
designed a simple object such as the one shown in figure 1-1, he would have difficulty in
cunveying. his fdea of how to develop it into the object i1lustrated withouy a drawing giving
speci1fic instruc’.ions such as shape, size, and construction shecifications to be followed by
the person 1in charge of the job. A working drewing showing all these instructions fIs
11lustrated in figure 1-2.

2 IG4'%13/16 HEX HEAD BOLTS
19/16'FROM CENTER TO CENTER /32" OIL HOLE

2 PIECES I'K1-1/4" X 172"
OVERALL DIMENSIONS
EXCLUDING BASE AND
CYLINDRICAL SECTION

I* OUTER DIAMETER

2 174" DRILLED HOLES
] 2" FROM CENTER TO CENTER
5/8" INNER DIAMETER

- »
X 1-1/4° DEPTH BASE 1/4° THICK X

2-1/2"x 8’

Fig 1-1. Engineer's sketch,

2§
- ——i-
omy R H.
—-+:+') YRR
| [ et M
! 1 i H J;P'l-#.
*g'u&"e.s ...ng - 1
Bon. woLe- .
wax|d-saw-20 -3
%o M8 X HO BOLT(ZRECDH 4
_ , 4
, —r'..' T '
l . Ln" L.-..P.E"P--.
(atgssom. Ty=e | zel5e o
. B3

Fig 1-2, MWorking drawing.
1.1
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Drawing or sketching is the unfversal lan?uaoe used bg engineers, technicians, and
sikilled craftsmen. Whether the drawing is made freehand or by the use of drawing instru-
ments (mechanical drauing{. it must convey all the necessary information to the individual who
will fabricate and assemble the object whether 1t be a building, ship, aircraft, or mechanical
device.

Work Unft 1-1. LINE CONVENTIONS
10ENTIFY ANY FIVE OF THE TWELVE LINE CONVENTIONS,

To include all the necessary information on a drawing in a meaningful manner, different
types and weights of lines are used to represent the features of the object. The meaning of a
1ine with rertain characteristics has been standardized, and will be the same on any drawing,
These 1ine conveilions must be understord in order to read drawings, The 1ine conventions
most often encountered in construction prints are presented in this work unit,

NAME Wl COMVENTION EXAMPLE
Visible 1ines. A heavyweight unbroken )
Tine 1S useg for the primary feature of 2
drawing. For drawings of objects, this
line convent fon represents tha edges, the VISIBLE
intersection of two surfaces, or the LINES
surface 1imit that is visible from the
viewing angle of the drawing. This line

1s often called the outline,

Hidden 1ines. A medium-weight line of

evenly spaced short dashes represents an "i%"
edge, the intersection of two surfaces, L

or the surface l1imit which 1s not visible

from the viewing angle of the drawing. L_,.—,—\_

Center 1ines. A thin (1ight) 1ine com- CENTER

posed of alternate long and short dashes LINES

of consistent lenath is called a center

1ine, 1t is used to signify the center

of a circle or arc and to divide object

into equal or symmetrical parts.

Dimension 1ines, A solid continuous 1ine
Wniﬂ'ng"‘ln arrrowheads at each end, b
Dimension lines are broken only to permit DIMENSION

writing in dimension, On construction LINES

drawings the dimension 1ines are unbroken,

The potnts of the arrowheads touch the ex.
tension lines which mark the 1imits of ths
dimension, The dimension §s exqressed in
feet and inches on architectural drawings
and in feet and decimal fractions of a
foot on engineering drawings,




xtensfon 1ines. Extension 1ine s a thin
%ng'ﬁtT unbroken line that is used to in.
dicate the extent of the dimension 1ines.
The extension 1ine extends the vistble
1ines of an object when it is not conve.
nfent to draw a dimensfon line directly
between the visible 1ines. There is al.
ways a small space between the extension
1ine and the visible 142,

Leaders, A leader is a thin (1ight) 1ine
terminated with an arrowhead that s used
to indficate the part or feature to which
: number, note or other informatton re-
ers.

Phantom 1ines or Datum Lines. A
medTumweTght 11ne made of long dashes
broken by two short dashes fs called a
phantom 1ine and indicates one

of three things: the relative position of
an absent part, an alternative position of
a part, or repeated detajl which is not
drawn.

Stitch lines. A medfum 1ine made of
short dashes evenly spaced and labeled
used to indfcate stitching or sewing.

Break 1ines. A thin {1ight) 1ine inter-
rupted by & 2.shaped symbol. The break
1ine indicates that the object has been
shortened to save space on the drawing.
The true length is fndicated by the di-
menston specified. The short break line
convention varies with shape and mater-
1a1, as shown in figure 1.3, It indfcates
that part of the object has been cut away
to show section detail or hidden features.

Cutting plane 1ines. A pair of short,
heavy i‘lnas with arrowheads projected at
900 jndicates the cutting plane when a
drawing fncludes a section view. Letters
(AA, BB, etc.) are usually placed at the
arrowheads to identify the section view.
The arrowheads show the viewing direction
of the section view. Where necessary,
the section 1ines may be connected by 2
Vine of short, heamdashes fndicating
the exact path of cutting plane.

CONVENTION

EXTENSION
LINES

LEADER

PHANTOM
OR
DATUM LINE

i 8!

—

STITCH
LINE

BREAK
{LONG)

BREAK
{SHORT)

CUTTING OR
VIEWING
PLANE

VIEWING
PLANE

CUTTING
PLANE FOR
COMPLEX OR
OFFSEY
VIEWS

ol iy

-

-

]

OPTIONAL —L dled b

d
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METAL TUSE et

cASLE CONDUCTOR®

( (H 4

) 7 7

Fig 1-3, Short break conventions.

EXERCISE: Answer the following questions about the {}lustration below and check your re-
sponses against those 1isted at the end of this study unit,

ne Line B Line ¢ 73 “:: b
1.1(_»\_21“/' “_l ..fu X

IL--l

[}
L}
—

- 4
- .

U__,.- —f~-- : "l. Line decrion A-a

Line P Line Line J

1. Which 1ine convention 18 located at Vine A?

3. Break ¢, Center
be ¥isible d., Phantom

2. Which Yine convention 18 located at VYine H?

3, Break ¢, Extension
b, Hidden d, Leader
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3. Which 1ine convention 15 located at 1ine F?

8. Section c. Dimension
b. Visible d. Break

4, Which 1ine convention 18 located at 1{ne G?

a8, Center ¢, Hidden
b, Cutting d. Leader

§. Which 1ine convention is located at 1ine C?
a. Dimension ¢c. Visible
b. Extension d. Break
Work Unit 1-2, PROJECTIONS AND DRAWINGS _
IDENTIFY, FROM AN ILLUSTRATION, AN ORTHOGRAPHIC PROJECTIDN.
IDENTIFY, FROM AN ILLUSTRATION, AN 1SOMETRIC DRAWING.
IDENTIFY, FROM AN YLLUSTRATIDN, AN OBLIQUE DRAWING.
When learning to read a construction print, you must develop the ability to visualize
the object (fig 1-4). This 1s done by learning to properly interpret the varfous types of

1ines, dimensions, sections, details, symhols, and other media that are used to describe the
object or parts of an object on a construction print.

Fig 1-4. Visualizing from a print.

An objéct con be viewed and therefore drawn from an infinite number of positions. Some
views are easier to draw and interpret than others. 1t 1s common to present sn cbject on a
drawing as an orthograhic projection or a3 a pictorial drawing. 1n on orthographic projec-
tion, the object is presented as 1f {t were viewed through a transparent drawing plane from an
infinite distance (fig 1-5). An orthographic projection is made by projecting each point on
the object perpendicular to the drawing plane. A pictorial drawing, such as the perspective
projection in figure 1-5, presents the object as it would appear to the eye.
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PERSPECTIVE PROJECTION

Fig 1-8. Orthographiz versus perspective projection,




Drthographic projection. Almost all drawings as guides intended for production or
constryction are drawn by orthographic projec.ion.

The major advantage of an orthographic projection 1s that it shows every part of an ob-
Ject that is parallel to the drawing plane in true relative si2e and position,

The number of views to be used in projecting a drawing is governed by the comple. ity of
the shape of the drawing. Complex objects are normally drawn showing six views; that 1s, both
ends, front, top, rear, and bottom. Figure 1-6 shows an object placed in a transparent box.
The projections of the cbject on the sides of the box are the views seen by looking straight
at the object through each side. If the outlines are scribed on each surface and the box
opened and 1afd flat, the result 1s a six-view, orthographic projection drawing. It should be
noted that the rear view may appear fin any one of four positions (to the right of the right
side view, to the left of the left side view, above the top view, or below the botuom view).

As 3 general rule, you will find that most drawings will be presented in t'iree views.
For 2 simple cbject, three views are adequate to completely describe the object when dimen-
sions are added (fig 1-7), Occasionally, you will see two-view drawings, particularly cylin-
drical objects. The most common three-view drawing arrangement shows the front, top and right
side view of an object.

in 2 three-view drawing, the front view shows the most characteristic feature of the
object. Note in figure 1-7 that the right side or end view is projected to the »ight of the
front. Also notice that all the horfzontal outlines of the front view are extended hori-
zontally to make up the side view and all the vertical outlines of the front view are extended
vertically to make up the top view. By studying the drawing you should obtain the following
information about the ocbject: the shape of the ob{ei:t its overall length (2 1/8 inches), its
width {1 1/2 inches), and fts height (1 3/8 inches}. it i notched 1 1/8 inches from the
right side and 7/8 inch from the hottom. After having studied each view of the object, you
shoutd be able to visualize the object as 1t appears in figure 1-8. 1If a hole s drilled in
the notched portion of the object, the drawing would appear as in figure 1-9, The position of
the hole 1s indicated by hidden 1ines in the frout and side views and as a circle in the top
view. The location of the center of the drilled hole 1s indicated by a center 1ine.

1.7
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Fig 1-6. Third angle orthographic projection.
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Fig 1-7. Three-view drawing.
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Fig 1-8. Interpretation of a three-view drawing.
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Fig 1-9. Hidden 1ines in a three-view drawing.

lsometric drawings. The {sometric drawing is an easy drawing to be used by the
beginner wno wants to ¢ A three dimensional effect, In an {isometric drawing, all lines
that are parallel on the object are also parallel on the drawing., Vertical 1ines are shown in
a vertical position, but the lines representing horizontal lines are drawn at an angle of
309 with the horizontal, Also, on an {sometric drawing, all the lines which represent the
horizontal and vertical lines on an object have true length. Since all {sometric lines are
soread equally (1200}, the same scale of measure 1s used on tie three visible sides.
1sometric drawings (fig 1-10) may be dimensioned, and blueprints of these drawings may be ysed
for making simple objects. However, {sometric drawings alone cannot be used for complicated
parts OF structures., l1sometric drawings may be used as an aid in clarifying the orthogradhic
drawings that arve the foundation of a1l construction prints,




Fig 1-10. [Isometric drawing.

Obl fque drawings. In oblique drawings, (fig 1-11), the front face of the oblect is
drawn n or%iiograplﬁc form, full scale. One or more sides are then added at an angle to the
front face, efther full scale, or foreshortened. Any angle and scale may be used,

An oblique drawing in which the receding or oblique 1ines are drawn fyll-scale at 450
1$ called a cavalfer drawing (fig 1-11}, The result does not create a realistic appearance,
but allows the use of one scale for the entire drawing,

A cabinet drawing s an oblique drawing which uéas hal f-scale measurements on the ob-
lig;e sides (fig 1-11}, These drawings are commonly drawn with the oblique 1jnes at 309 or
452 to the front plane. The name came into being because most often these drawings were of
cabinet work. .

scALE ) / scae fscae
FULL FULL FULL
SCALE SCALE SCALE
30° OR 45°
48° E FULL SCALE 2:—.!’%%E
2
T "
SCALE SCALE
CAVALIER DRAWING CABINET ORAWING

Fig 1-11. Oblique drawings of a cube,




EXERCISE: Answer the following questions and check your respcnses against those 11sted 4t the
end of this study unit.

1. As & general rule, most orthographic drawings will be presented

in - Views,
3. three ' c. five
b. four d. six

2. The {11ustration below 15 an example of & three view

4. f{sometric drawing. c. trimetric view.
b. orthographic projection. d. auxiliary projection.
" [ 1
I -
: =y
.l ' -
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Lo tor
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]

3. On an {sometric drawing, all 1ines are drawn to true scale and the horfzontal 11nes

are drawn at an angle of to the horizontal.
a. 60° c. 30
b. 459 d. 150

4. The §1lustration helow 18 an example of a(an)

a. orthographic view. c. dimetric view.
b. cabinet drawing. d. disometric drawing.

5. When the sides are added to the front face of an oblique drawing, they may be at
any angle and at

a. only 8/10 scale. c. only 4/10 scale.
b. only 6/10 scale. d. any scale.

1.11
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6. The {11ustraticn below 18 an example of a{an)

3., oblique drawing. ¢. rotation draving,
b, perspective view. d. section view,

Work Unit 1-3., SPECIAL VIEWS
IDENTIFY, FROM AN ILLUSTRATION, AN AUXILIARY VIEW,
IDENTIFY, FROM AN ILLUSTRATION, A ROTATION VIEW,
IDENTIFY, FROM AN ILLUSTRATION, A SECTION VIEM.
IDENTIFY, FROM AN ILLUSTRATION, A PHANTOM VIEW.

When complex cbjects are nvolved, three-view drawings are often not sufficient to con-
vey all the necessary details. Special views are added to provide additional information,
The special views which may be encountered are auxiliary, rotatfon Section, phantom views,
developments, and exploded views.

Auxiliary views. 1f a feature of an object is in a plane which is mot parallel to one
of the drawing planes, it will not appear in true size or shape in any of the three normal
views. The sloping surface of the cbject in figure 1-12, for example, appears in both the top
and right side views but §s foreshortened in both. 1In this case, an auxiliary projection is
added. The auxiliary view s cbtained by projecting lines to a drawing plane which is par-
3llel to the slanted face. The auxiliary view 18 normally placed alongside a view which shows
the true length of the edge of the slanted surface as shown in figure 1-13, In this case, the
auxiliary yiew is related to the front view in the same way as the top or right side view is
related to the front view. 1f the feature to be covered in an auxiliary view i not in 2
plane perpendicular to one of the normal orthographic drawing planes, or if there {s not
enough room in the normal position, the auxiliary view will be placed somewhere else on the
drawing. In this case, the auxiliary view will usually be labeled as “view A* (or B, C, etc.)
with an arrow pointing to the face. Auxiliary views do not usuadlly show the entire object as
seen from the auxiliary view angle; only the surface parallel to the auxiliary drawing plane
1s covered. Figure 1-14 shows an 2uxiliary view compared with a right side view of the same
object. Note that the circles appear as ellipses in the right side view, with the distance
between centers foreshortened. The auxiliary view only shows the slanted face of the ob-
Ject, the holes appedr in true shape, and the distance in true length,




AUXILIARY

&,,,,

Auxiliary projection principle.

Fig 1.12,

TOP
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Auxiliary view arrangement.

Fig 1-13.

compared,

Auxiliary and side views

Fig 1-"1‘0
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Rotation. Occasionally, if no confusion will result from the practice, a separate auxe
fltary vTew 1S omitted and a side or top view §s provided. This 1s drawn as if the object
were bent to bring the sianted surface parellel to the drawing plane (fig 1-15). This s
called a rotation, and the fact that it has been done will be indicated in some manner on the
drawing. In figure 1.15, for example, the fact that one view s higher than the other, plus
the r;urvatune of the upper center 1ine shows fimmediately that the right hand view is a
rotatfon.

Fig 1-15. Rotation.

Sections. Sectfon views are used to give a clear view of the interfor or hidden fea-
tures of the object which normally cannot be clearly dbserved from conventional outside
views. A section view s cobtained by cutting away part of an object to show the shape and
construction at the cutting plane. The most common position of the cutting plane is through
the longest dimensfon, or main longitudinal axis and parallel to the front view as shown in
figure 1-16. The cutting plane may be drawn parallel to any plane of projection if it shows
the required features of the object. When sectfon views are drawn, the part that s cut by
the cutting plane s marked with closely spaced, parallel (section) lines. The section 1ines
fndicate the surfaces which were created by the cutting plane and which do not exist on the
uncut cbject., When two or more parts are cut in one view, a different slant or stvie of
section 1§ne is used for each part. A1l rules of projection apply, but hidden 1ines :. splete
the understanding of the view. Notice how the cutting plane 15 shown on 3 drawing as
§1lustrated in 1 of figure 1-16, The cutting plane 4n 2 illustrates where the imaginary cut
i8 made. The cbject as it would look if it were cut in hal? s shown in 3. The section view
85 it would appear on a drawing is shown in 4,

Full-sections. When the cutting plane is a single continuous plane passing entirely
through the object, the resulting view is called a full-section, view 1 (fig. 1-17). The cut-
ting plane 8 usually made strajght through on the main axfs or center 1ine.

Hilf-sections. The cutting plane will not always be made letely through the ob-
ject. “ou wilyl notice that 2, figure 1-17 shows a half.section. The cutting plane passes
only halfway through the object. This 18 common practice for symmetrical objects. In the
case fllustrated, the top half, if sectioned, would be identical to the bottom half, providing
no additional information. The half-section permits both the internal and external features
to be shown a5 well as their relationship to one another.

26
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Fig 1-16. Action of the cutting plane.
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Fig 1-17. Full and lalf-sectional views.

Offsst sectinn. A section view with a cutting plane that changes direction backward
and forward (z1g9-z3gf. to show important features, is known 33 an Ofvset section. The offset
cuttinn plane in figure 1-18 s arranged to show the hole on the right side, in section. The
sectional view is the front view, and the top views show the offset cutting plane 1ine.
Notigemthat kthere 1S n0 1ine on the sectiun view at the point where the cutting plane goes
straight back.

1-15
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. Revolved section, To o) iminate drdwing axtra views of rolled shapes, ribs, and similar
forms, @ revoIvaad seccion s used. It s a drawing within a drawing, and it clearly describes
the object's shape at & certain cross-section station or point., The sectional view of the rib
in figure 1-19 has been revolved %o that you can look at 1t head-on.

Fig 1-19, Revolved section.

Removed section, Removed sections are normally used to fllustrate particular parts of
an object (Tig 1-20). They are drawn 1ike the revolved section, except that they are placed
at one side to bring out important details. They are often drawn to a larger scale than the
one used on the view where they are 1llustrated.

.
-9

Fig 1-20. Removed Section,

Broken-out section. A broken-out section is a partial section used on an exterfor view
to show the Interior getal’ without drawing a complete full or half section. The 1imit of the
broken-out section 18 indicated with an irregular break line. In figure 1-21, the inside of
the fitting is better 111-strated because of the broken-out section.

Fig 1-21. Broken-out section.
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Alined section. Look at the front view of the handwheel in figure 1-22 and notice the
cutting plane Tine AK. Whet a true sectional view might be misleading, parts such as ribs or
spokes are drawn as if they are rotated into or out of the cutting plane, Notice that the
spokes in the section at A-A are not sectioned. In some cases, though not in this figure, §f
the spokes were sectioned, the first impression would be that the wheel had a s01id web rather
than spoies.

A -

@

A o SECTION A-A

Fig 1-22, Alined section,

Phantom views. Phantom views are used to fndicate the alternate Position and path of
motion of plr.Es, repeated details, or the relative position of an absent part. Figure 1.23
shows the alternate position of a part as a phantom view (the part on the left side),

Fig 1-23, Phantom view,

EXERCISE: Answer the fo(lowing questions and check yoo responses against those 1isted at the
end of this study unit.

1. A drawing that is obtained by projecting 1ines to a drawing plane which is parallel
to the slanted face is known as a(an)

4, alined section, ¢, remgved section,
b. phantom view. d, auxiliary view.
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2. The illustration below is an example of a(an)

4. saction view, c. phantom view.
b. broken-out section. d. auxiliary view,

3. Adrawing that is drawn as if the object were bent to bring the slanted surface
parallel to the drawing plane is called aan)

4. rotation view. c., alined view,
b. offset section. d. removed section,

4. The illustration below is an example of a{an)

3. exploded view, ¢. phantom cut.
b. offset section, d. rotation view.

5. Which view is obtained by cutting away part of an object to show the shape and con-
struction at the cutting plane?

8. Auxiliary ¢. Phantom
b. Rotation d. Section

30
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6. The 11lustration below 13 an example of a(an)

T

a. section view. ¢. rotation view.
b. phantom view. d. auxiliary view,

7. MWhich view 1s used to indicate the alternate position and path of motion parts?

a. ‘uxiliary ¢. Phantom
b. Rotation d. Section

8. The 1llustration below s an example of a(an)

8. auxiliary projection, ¢. alined section.
b. phantom view. d. development view.

Work Unit 1-4. TYPES DF PRINTS
NAME THE THREE TYPES OF PRINTS.

Drawings are normplly classified as original drawings, intermediate or reproducibles,
and prints. The original drawing 1s the one produced by the draftsman. An intermediate one
1s a copy of the original which 1s used to meke prints. An intermediate drawing 1is used to
avoid the risk of demaging the orfginal or because the original 1s not suitable for the type
of reproduction process used to make prints. However, prints may 8130 be made directly from
the original without using an intermediete drawing. A print 1s a working copy used on the job.

Many processes are used to make prints from originals or intermediates. They cén be
classified as either negative or positive contact processes or optical processes. Contact
processes require a transparent or translucent original., Optical copies can be made from
opaque originals. Contact processes are normdlly used in construction work. Optical copies
are usually more expensive and introduce more distortion.

Negative Contact Processes.

Blueprints. A blueprint 1s made by placing & tracing (transparent or translucent or-
fg9inal) " Tn contact with & sensitized paper end exposing the paper through the tracing. When
the paper 1s developed, the unaxposed portions where the Yight 18 blocked by 1ines on the or-
1ginal remain white, while the axposed portions turn dark blue. This produces a print with
white Vines on & blue background. Blueprints, in general, have batter contrast than other
commonly used processes of compardble cost, but the wat developing process causes some distor-
tion, and marking the prints 1s difficult.,

TAYL
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Brownbrints, The brownbrint Process {often called VYan Dyke) s similar to the hiue-
Print Drocess excedt that the paper s transbarent and exposed areas turn brown when de-
veloped, This yields transparent 1ines on a brown background. Brownprints are frequently
used as intermediate coby which will produce a Print that has blue 1ines on & white background
and 1t is called a white print,

Positive Contact Processes.

0za11d brints, The ozalid process is & contact process Jike bluebPrinting but the un-
exposed areas of the sensitized paper turn blue when developed in ammonia vapor producing blue
lines on a white background. 0zalid Prints are also called blueline prints. Also available
1s paper which yields black 11nes {called blackline brints). The development in this process
is dry and causes less distortion than the bluePrint Process, but the contrast usually is not

as good.

Note: There are machines availahle which produce ozalid-process prints but which pro-
Ject and reduce the image optically {nstead of by contact-Printing. Prints pro-
duced by this process will usudlly be marked “Reduced Size Print~Do Not Scale."

Brownline prints. Brownline Prints have the same function in the ozalid Process 8S the
brownprints nave in the blueprint process. They Droduce brown 1ines on a transparent
background and are often used as an intermediate for waking blueline prints. Brownline
prints are often called sebia intermediates.

Special materials. There are materials available for use with the ozalid pProcess which
produce & large variety of results, including many colored 1ines on white paper or colored
1ines on a clear plastic background.

Ontical Processes.

Electrostatic. An electrostatic copier (Xerox machine for example} projeéts an image
of the orfginal on paper and then causes an electrostatic charge to be debosited where the im-
age of a 1ine occurs. A black Powdered "ink" 1s then applied to the Papder and adheres where
the electrostatic charge occurs. The {mage 1s then fused to the Paper. This Process produces
a dark gray image on a white background. The amount of distortion depends on the type and
quality of the obtical system which Projects the image on the copy Paper.,

Photostat. The Photostat Pmcess 1S a Photograbhic Process which uses & special camera
and fifm. The 7i1m {is opaque Daber instead of transbarent f{im 8s in ordinar{ photography.
Since the negative {s obaque and cannot be viewed from the back, the camera s designed to
broduce an erect image instead of & reversed image as with ordinary cameras. The photostat
process produces white 1ines on & black backaround (negative photostat) which can then be re-
photographed to Droduce & black image on & white background (positive photostat). The image
can be enlarged. or reduced in the photostat Drocess, usually to 1/2 or 2 times original size
in each stage,

Microfiim. For econofy of storage sbace and for {insurance against destruction of the
original, wany drawings are photograbhically copied on microffim. When a drawing is no longer
in frequent use, the oriqinal 1s often disposed of and only the microfiim copy is retained.
Equibment 1s available for viewing microfiim copies (similar to 2 siide viewer) and for ukin?
prints directly from microfilm copfes. Since the image must ¢o through the original obtica
reduction, developing of the microfiim, enlargement, and the final print process, the chance
of producing a distorted copy 1s high,

EXERCISE: Answer the follawing questions and check your resbonses against those 11sted at the
end of this study unit,

I, Which Process 1s used to make blueprints and brownprints?

2. What process 1s used to make brown 1ine and ozalid prints?

3. What process 1s used to make electrostatic, ‘Dhotostat. and microfiim Prints?
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4. What are the three 'proceues used to make prints from origindls or intermediates?
a.
b.

C.

Work Unit 1.5, HANDLING PRINTS
DESCRIBE THE CORRECT WAY TO FOLD A PRINT.

A completed drawing represents too much time and effort to be treated casually. It is
a valuable record; honco it must be preserved with care. If an original drawing were to be
usod on the job and passed from man to man, it would soon become worn and too dirty to be

read. For this reason, working drawings used on the job are almost always reproductions of
original drawings.

A 1ittle time spent in carefully folding and filing prints at the start will prevent a
lot of inconvenience later on. The method of folding, depends on the facilities available for
storage. Some filing equipment commonly used s shown in figure 1.24., When manufactured
filing equipment s not availablo in the field, storage facilities should be constructed.
Prints should be folded so the drawing number is visible when the print is filed. 1f storage
space is available to accommodate rolls, prints over 40 inches long are usually rolled instead
of folded. Original drawings or intermediates used for contact process reproduction should
never be folded; the creases will preavent close contact with the copy paper.

When using prints on the job, avoid 1ong exposure to direct sunlight or the prints will
fade. 1f it is necessary to mark & print, be neat and use 8 colored pencil. A pencil §s
normally used to show additions, and a8 yellow pencil is used to indicate deletions. After us-
ing a print, refold it carefully to avoid adding unnecessary creases.

I3




ROLLING STAND FILE

Fig 1-24. Print and drawing storage.

EXERCISE: Answer the following questions and check your responses against those Visted at the
end of this study unit.

1. How are prints over 40 inches Yong stored or filed?

2. How are prints under 40 inches stored or filed?

3. When prints are filed, they should be folded so the

1.22
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Work Unit 1.6. PARTS OF A PRINT
NAME THE FOUR PARTS THAT MAY BE FOUND ON A PRINT.

A drawing not only provides information about the size and shape of the object being
represented but also provides fnformation that enables the drawing to be fdentified, pro-
cessed, and filed methodically. The systematic arrangement of the drawing sheet to provide a
consistent location for this information 18 known as the format of a drawing. Sizes and for-
mats for military drawings are arranged §n accordance with certain standards.

Military drawings are prepared in standard sizes, designated by letters. These sfizes
are Jisted in table 1-1, Roll size drawings are normally prepared with an extra 4-inch margin
for protection, {if possible, without exceeding the 144-inch 1ength 1imit. Complete details on
military drawings may be found in MIL-STD-100A.

Table 1-1. Finished format sizes (finches)

ST HEIGHT LENGTH MARGIN
Flst Bizes
A 84 " 26 & .38
A 0 8's 26638
L]
B n 11 38
c 11 % 50
D % '] 50
E H “ 50
¥ 2 4 50
Rolt Sizes
G 1 2wld 38
H 28 Bwiv 50
J N sl 50
K " Blole 50

Horonts]l marging S ineh veriwal VU 2. inch

»

Title block. A typical title block a8 {1lustrated in figure 1-25, shows the name and
address of fh's preparing agency (A), the title of the drawing ?Bz. the drafting record (C).
authentication and date 07. the scale and specification number (E), and the drawing number
and sheet number for mul tiple-sheet drawings (F).

BEST COPY AVAILABLE
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Each drawing §s fdentified by a drawing number, which appears in a number block. It
may be shown in other Dlaces also; for example, near the top border 1ine, in the upper corner,
or on the reverse side at both ends so that it will be visible when a drawing is rolled up.
The purpose of numbering a drawing is to permft fts jdentification quickly. 1f a drawing has
more than one sheet and each sheet has the same number, this informatéon §s fncluded in the
number block indicating the sheet number and the number of sheets in the serfes. When using
cnnstruction drawings, always check to be sure that all necessary sheets are on hand. Some
miitiple-sheet construction drawings have a “schedule of drawings” near the title block which
11sts the contents of each sheet.

The scale block will jndicate the scale used on the drawing, either as a ratjo (for
examie: 1/4 or 1:4 meaning 1 inch on the drawing equals 4 inches on the object, or 12* = 1*
meaning 12 inches on the drawing equals 1 inch on the object) or as a graphic scale as shown
in figure 1.26. If the same scale s not used on all parts of a drawing, the scale block my
be marked “as noted” or left blank, and the scale noted underneath each part of the drawing,
It graphic scales are used, several scales may be shown with numbers (fig 1-26) and the ap-
propriate scale number noted alongside each part of the drawing. When you read drawings, al-
ways follow the dimensions specified on the drawing first, and use the scale on the drawing
where dimensions are not given, Do not measure with an grchitect's or angineer’s scale
directly on a print, since the print may be enlarged or reduced Or the paper may shrink during
the copying process.

The specificatinn number indfcates the specification the draftsmen followed for assis-
tance in interpreting the drawing.
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Fig 1-25. Typical title block.
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SCALE NO.| SCALE NO.2
oﬁr ¢ ¥
SCALE NO.3
i i —
SCALE NO.4 SCALE NO.9

GRAPHIC SCALES

Fig 1-26. Graphic scales.

B111 of materials. A special block on the drawing may contain 8 1ist of the pieces of
stock OF scanaara Parts necessary to construct the object on the drawing, and the quantity of
ed.h item required. This 11st may also be called a 11st of materials, schedule of equipment,
or parts 1ist. 1f several sheets are required for a particular object, the bi11 of materials
may appear on & separate sheet(s).

Revision block. Sprze 18 always left on a drawing to 1ist pevisions as they are made.
he reviston BIock will show the revision symbol, A, B, C, etc. consecutively as encountered,
a brief description of the revision, the revision date and supervisor‘s approval, and some-
times the zone on the drawing where the revision was made. 1f more than one copy of & drawing
is available, the revision block should be checked to find the drawing with the latest
revision,

Notes and specifications. Notations explaining construction methods or specifying
materials which are ’cﬁ naicated by symbols are called specifications. The notes may 1ist
allowable substitutions, special provisions for certain locations, additional reference ma-
terial, and so forth. The notes must.always be read before baeginning construction.

EXERC1SE: Answer the following ﬁuastions and check your responses against those listed at the
end of this study unit.

1. In which part of & drawing will you find the title of the drawing, the drafting re-
cord, and the scale used?

2. What part of the drawing will 14st pleces of stock or standard parts necessary in
the construction of an object?

3. Where will revisions be 11sted on a drawing?

4. Notations explaining construction methods or specifying materials which are not ine
dicated by symbols will. be. found in the .

5. Name the four par-ts .hat may be found in a print.

Co
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Work Unit 1-7. MILITARY DRAWINGS
NAME THE TWO CLASSIFICATIONS OF MILITARY DRAWINGS.

Military drawings are classified as construction or production drawings depending on
the method of manufacture of the object or assembly represented on the drawing or set of draw-

ings., The format of each type i$ arranged differently. although sheet and margin sizes are
common to both.

Construction drawings. Construction drawings are drawings developed to i1llustrate the
design of structures or other constructions and the services, utflities, approaches, or any
other features involved. Maps (except those with construction drawings), reports, sketches,
presentation drawings, or renderings are not considered to be construction drawings within the
meaning of this standard.

Production drawings. Production drawings describe equipment or articles that are suit-
able for production In quantity. The same basic information {s normally included on a produc-
tion drawing format as on a construction drawing format although the arrangement is different.

EXERCISE: Answer the following questions and check your responses against those 1isted at the
end of this study unit.

1. Drawings developed to mustrate the design of structures or other constructions
are known as .

2. Drawings that describe equipment or articies that are suitable for quantity produce
tion are called

3. Wnat are the two classifications of military drawings?
a.

Work Unit 1-8, INTERPRETATION OF DRANINGS
IDENTIFY THE SAME POINT OR LINE ON DIFFERENT VIEWS OF THE SAME OBJECT.

The objects used for f1lustrations thus far have been simple, and interpretation of the
drawings nearly obvious. To {interpret more complex or {irregular drawings may require more
effort. The principles introduced here, along with the conventions peculiar to certain fields
which will be discussed f§n the following study units, will enable you to {interpret an
properly prepared drawing. The orthofgraphic projection principles are fundamental to al
fields, and a thorough understanding these principles {s necessary {f you are to read any
type of physical prints.

The fundamental step in 1interpreting a drawing 1S relating the different views. If you
pick a point on a front view, the same point on the right side view will be directly to the
right of it. Similarly, the same peint on the top view will be directly above the point on
the front view. These relationships are 11lustrated in 1 of figure 1-27, by the horizontal
and vertical datum 1ines between the views. The same relationship exists between the top and
right side views but 13 not obvious because they are not hinged together. 1f the outside
edges of both views are extended horizontally or vertically until they cross, as in 2 of
figure 1-27, and a 1ine 1s drawn connecting these points of 1ntersection. the relationship can
be seen. The 1ine connecting the points of intersection will be at a 450 angle with the
horizontal, All other points in the views can be related by bending their pro ect line at
this 459 1ine. 1If the same point appears on three views, the three occurrences will be
related as shown by point 1 4n part of figure 1-.27, On complex drawings, ft is often
helpful to draw this 450 1ine to be sure you are looking at the same point on all three
views when interpreting the drawing.

38
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Fig 1-27. Relatfonships 1n orthographic projection.

L

Figure 1-28 15 a three-view drawing of an object, along with an isometric outline of a
box with the same overall dimensions of the object. Trace the jsometric outline and points on
a separate piece of paper and sketch §n the details as you read the paragraph. This will help
you learn to visualize the object as you interpret a construction print. Looking at the right
hand side of the front view, and the corresponding parts of the top and side views, interpre.
tation of the part of the jsometric diagram that has been completed should be apparent. bNote
the point marked “a" on the top view. From the projection indicated it must be the some as
the point marked “"a* on the right side view, Projecting these two points to the front view,
you will see that the point marked "a” on all three views s the same point and it is located
at "a" on the fsometric dfagram. Next, l1ook at the 1ine “a h" on the front view. Point “h”
on the front view may correspond to point "g" or point "f" on the top view, but there is no
Tine from “a" to “f" on the top view. Line “a, h" therefore, must correspond to 1ine “a g.“
and transferring points to the right side view to 1ine "a e.” On the jsometric view, this
corresponds to the 1ine from “a* to “n," which can now be drawn on the fsometric view. Line
“a b* on the front view must correspond to 1ine “a c” on the top view, and to 1ine “a d* on
the right side view. This translates as a 1ine from “a® to "q" on the fsometric view. At
this stage, it is evident that 1ine “e 1* {right side view) is the same as line *h J* {front
view), and a 1ine has been drawn from “p* to “n" on the isometric view., Similarly, 1ine °f c"
(top) s the game as 1ine “"h b" {front), and & 1ine has been drawn from “m" to "q" on the
isometric view. Line "¢ 9" (top) correspond to efther *h b" or “J &% {front), but not to
“h a," which has dlready been established. If “c g" corresponds to *J a“, it would also have
to correspond to “1 a" in the right side view, because point “a" has been established and “¢
g" does not project to “1 a" in the right side view. Therefore, “c ¢ corresponds to "h b" in
the front view and to “"e d" in the right side view. Line "¢ g" must correspond to a 1ine from
“n" to "g" on the isometric view. All that remains §s to complete the fsometric view with the
only possible 1ines which do not contradict one or more of the three views: lines from “p® to
“a%, from “a* to “r“, and from “r" to “q" produce an isometric which should look 1ike figure
1"29.

1.27
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Fin 1-20, Exercise in interpretation,

Fig 1-29, Completed exercise,

1-28

40




EXERCISE: Answer the following quastions about the §1lustration below. Check your responses
against those 11sted at the end of this study unit.

A
-]
H
6
TAVA - £
F
K L
| Q
"
R
m}:
s

1. Hl;le;!; surface on the {sometric drawing 45 represented by surface L on the front
v

Z. Wnhich surfaze on the {isometric drawing S represented by surface P on the front
view?

_ 3. Which 1ine on the isometric view 1S represented by 1ine Q on the right side view?

4. Which line on the top view represents line F on the isometric view?

SUMMARY REVIEW

In the preceding work units you have been introduced to the principles and methods used
in the fnterpretation of coastruction prints. You can now identify l4ine conventions, projec-
tions, and special views. You can name the thrae types of prints used and the four parts that
make them up, When asked, you can describe the correct way to fold a print so that the diaw-
ing number 15 visible. You can also name the two classifications of military drawings.

1.29
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Answers to Study Unit #1 Exarcises
Work Unit 1-1,

d. Phantom
a. Brask

b. Visible
¢. Hidden

a:. Oimension

Work Unit 1-2,

8. three

b. orthographic projection,
¢, 300

d. {sometric drawing

d. any scale

a. oblique drawing.

Work Unit 1-3.

d. auiliary view.
de  auxilary view,
4. rotation view,
d. rotation V“U.
d. Section

a. section view,
¢, Phantom

b. Dhantom view

Work Unit 14,

2.
3,

4.

Negative contact
Positive contact
Optical

a. Negative contact
b. Positive contact
¢, 0ptical

Work Unit 1-§.

1.

2.
3

Usually rolled
Folded
drawing number 1% visible

Work Unit 1-6.

Title block

B111 of matertals

Revisions block

notes and specifications,

a. Title block

b. B111 of materials

C. Revision block

d. Notes and specifications

Work Unit 1.7,

1.
2,
3

construction drawings.
production drewings.
a. Construction

b. Production

Work Unit 1-8.

1.
2,
3.
4
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STUDY UNIT 2
PLANS AND ORAWINGS

STUOY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUOY UNIT, YOU WILL BE
ABLE TO IDENTIFY SYMBOLS AND ABBREVIATIONS THAT ARE USEO IN PLOT, FOUNDATION,
FLOOR, AND ELEVATION PLANS AND ORAWINGS. YOU WILL ALSO BE ABLE TO REAO PLOT PLANS,
FLOOR PLANS, AND ELEVATION ORAWINGS.

Working drawings plus specifications are the principal sources of information for
supervisors and technicians responsible for the actual work of contruccion. The construction
working drawing presents a complete graphic description of the structure to be erected, the
construction site, the materials to be used, and the construction method to be followed. Most
construction drawings consist of orthographic views. A set of working drawings includes both
general and detail drawings. General drawings consist of plans and elevations, while detail
drawings comprise sections and detail views.

Section 1. PLOT PLAN

The plot plan will normally be shown on the first sheet of a set of construction prints. The
plot plan shows, as necessary, the property 1ines and locations, contours and profiles, exist-
ing and new utilities, sewer and waterlines, building lines, location of Structures to be con-
structed, existing structures, approaches, finished grades, and other pertinent data.

Work Unit 2-1. CONTOUR LINES
IOENTIFY, USING A PLOT PLAN, THE FINISH GRAOE AT ANY POINT.

When used with a plot plan, elevation is the height of any point on the 1ot measured
from a ground point. Do not confuse the term elevation on a plot plan with an elevation
drawing. An elevation drawing masns the side view of a building or structure. Elevations are
normally given for the more prominent points on the plot plan. For example, sidewalks, drive-
ways, or finished levels of a building. Elevation is usually measured in feet and decimal
feet rather than in feet and inches. Most slevations are medsured from a reference point used
in that area. The most common reference points used are: Mean sea level, mean lake level, or
a datum point which has been established by the local town, city, county or state.

Contour 11nes are 1ines drawn on a plot plan to indicate the elevation of the earth's
surface. All points on a contour have the same elevation. They may be one, two, five, or ten
feet apart. Each contour 1ine has an assigned value (elevation) and Vies at a definite inter-
val 3bove and below other contour lines. Contour 1ines are the most accurate method of show-
tng elevations on a plot plan. To better 11lustrate this, the figure 2-] represents an
imaginary h11 fn the middle of the ocean, the shore 1ine would be the base or zero contour,
because it s at sea level (0' elevation),

YW > ey~

19 2-1. Side view of contor 11ines.

If the sea should rise 10 feet, 1t would leave a high.water mark like the 10-foot contour
line. Similarly, the successive rises above 2erc elevation gsea level) would leave high.water
marks or rings around the hil1, 1ike contour 1ines. Figure 2.2 gives an oblique view of the
same hi11, When viewed from directly above, the hill and the contour 1ines would appear as in
figure 2-3, This 1s the viewpoint of a map or plot plan taken from directly above., When the
picture of the hi11 s removed (fig 2-4), the hill is represented by contours alone.
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Fig 2-2, Oblique view of contour 1ines,

Fig 2-3, Top view of contour 11ines.

Fig 2-4, Hi11 shown on a map by contours,

2.2
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Contour 1ines on a map are continuous and they always join together, A plot plan
shows only a small part of an area; therefore the 1ines do not always join,

Figure 2-5, f1lustrates the relationship of contour 1ines, The cchtour interval in
figure 2-5 is 50 feet: however, on plot plans the interval will normally be one foot., The
smaller the contour interval, the more detajled the view on the plan, As the slope of the
hil1l becomes steeper, the 1ines run closer together. The farther apart the 1ines are, the
gentler the slope.

B T T - R

Fig 2-5. How contour 1ines help to analyze terrain,

Spot elevation, Points on a plot plan where the elevation is indicated by numbers {s
known as spol elevation, 1t is printed on or adjacent to an important feature. On a plot
plan, this elevation number will be marked by a cross (+112, #1286, etc).

Grade, The contour 1ines on & plot plan help the builder to visualize the slope of a
lot. When the lot is not suited for building, the slope must be changed by moving earth from
the high points to the low areas. When you do this, you change the natural grade (NG} to a
finished grade (FG). The natural grade is usually shown by a dash 1ine, and the finfshed
grade normally will be shown by & solid 1ine, Usually, the natural grade and the finished
grade contour 1ines will appear on a plot plan if the grade has been altered,
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EXERCISE: Answer the following {tems about the {1lustration below and check your answers
against those at the end of the study unit.

Whoues

I, The finished grade at the northwest corner of the house is feet,
2. The finished grade at the southwest corner of the property is feet,
3. What 1s the finished grade at the north end of the driveway?

Work Unit 2-2, 1DCATING FACILITIES
IDENTIFY, FROM A PLOT PLAN AND OBJECT OR FACILITY.
As stated at the beginnig of this section, the plot plan will show, as needed, the
roperty 1ines and locations, new and existing utilities, sewer and water 1ines, and building

fnes, Figure 2-6 shows a typical plot plan without the contour lines or spot elevations.
The plan s orfented by a north pointing arrow to indicate site north (not magnetic north).
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Figa2-6. Typical plot plan,

Property Vines. Property 1ines or 1ot 1ines are normally shown b 10rg lines separ-
ated by a'asEes or dots. The draftsman usually will indicate in the legend it something other
than these marks are used. On some plot plans the corners will be given in degrees because
some 1ots will have three, five, six, or more sides. Property lines and corners must be
accurate so that the buildings can bg correctly located withfn the site,

Location of buildings and facilities. Buildings or other facilities are located in
relation to the property 1ines or to some other prominent feature such as a road. The dis-

tances between principal details and the property lines are furnished. Al) distances
tndicated in a plan view of the site express a horizontal measurement between two points and
do not take into consideration terrain ireregularities. The size of the proposed facility or
building as well as the distance of tha object from the property 1ine is s « In tigure
2-6 one corner of the house 15 located 44 feet from the waik and the other corner 18 located
24 feet from the walk. The curb is 25 feet from the center 1ine of the street, and there are
B feet from the curb to the house side of the walk. You may need several dimensfons to locate
a building 1f the building is set at an odd angle to the property.

Sidewalks and roadusﬁ. Both existing and new approaches to the facilities will pe
shown on plot pTan. position and sizes of the approach will normally be given, The
existing roads and highways usually will be located by ir centeriines. In figure 2-6 the
walkway is 24 feet fram the front of tho building on the plan,

Location of existin and new utﬂities. The plot gun will show the location and the
types of exIsting and new tacitities. The symdols for utilities normally are dash-lines and o
"W for water, dash-line and "G" for gas, dash-line and “S" fnr sewer, and desh-line and “E"
for electricity. However, not all architects use the same symbols; .therefore, the architect
will usually fuclude these symbols in the legend. Figure 2-6 shows different utility =vmbols
than those previously stated, However, the symbols used are the same as those shown in the
legend: dash-tine 1 for water. dash-11ne 11 for sewer, and dashed line 111 for gu. If there
fs any doubt sbout where the utilities are to be placed, the architect should be consul ted.

2.5
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EXERCISE: Answer the following 1tems about the 11lustration below. Check your enswers with
those at the back of the study unit,
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1. What 1s the distance between the garage and the west property 1ine?

b

2. The patio 1s located how many feet from the north property 1ine?

3. What {s the distance between the house and the center 1ine of Vernon Plece?

4. What 1s the length of the north property 11ine?

5. What is the width of the concrete walk leading to the house?

6. The street walk 1s located how many feet from the garage?

Section 11. FOUNDATION PLAN

A foundation plan 1s a plan view of a structure projected on a horizontal plane which
1s achieved by looking down (in imagination, of course) from the top of the structure to be
built to the foundations. The foundation plan will show the plan view. A foundation plan
will normally give all the information needed to build the foundation of the structure.
Foundations vary according to their intended use and the type of material to be used . The
matarial may be cut stonse, rock, brick, concrete, tile or wood, depending upon the weight
which the foundation 1s expected to support. Foundations may be classified as wall or column
(pler) foundations.

2.6
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Work Unit 2-3. COLUMN FOUNOATIONS
IDENTIFY, FROM A FOUNDATION PLAN, A COLUMN FOUNDATION.

footings. The footings are the base of the foundation and transmit the superimposed
1oad to the soil. The type and size of footings should be suitable to the soil condition. 1In
cold climates the footings should be implanted far enough below ground level to be protected
from frost action, Local ccdes usually establish this depth, which usually is four feet or
more in northern sections of the United States.

Poured concrete footings are more dependable than those of other materfals and are re-
commended whe: used in house foundations. Where fil1 has been used, the foundation should ex-
tend below the fi11 into the undisturbed earth. 1n areas where adobe sofl is prevalent or
where soil moisture may cause shrinkage, the irregular settlement of the foundation and of the
building it supports may occur.

Column footings. Footings for the columns (fig 2-7) should be square and should
include @ pedestal on which the member will bear. protruding steel pin is ordinarily set in

the pedestal to anchor a wood post. Bolts for the hottom plate of steel posts are usually set

when the pedestal 1s poured. At other times, steel posts are set directly on the footing and
the concrete floor 1s poured around them.

fFootings vary in size depending on the allowable sofl pressure and the spacing of the
columns. Common SiZes are 24 by 24 by 12 inches, and 30 by 30 by 12 inches. The pedestal is
sometimes poured after the footing. The minimum height should be about 3 fnches above the
finished basement floor and 12 inches above finish grade 1n crawl-space areas.

w0O0 POST OR
STEEL POST
ANCHORED WwiTw BOLTS

v

OESTAL -
Pt FLOOR LINE

#00TING

Fig 2-7. Column footing.

Column foundatfons. Column, post, or pier foundations save time and labor. They may
be constructed of masonry, steel, or wood. The columns are spaced according to the weight to
be carrfed. In most cases, the spacing ¥s from 6 to 10 feet. Figure 2-8 shows some of the
different types of columns with different types of footing. Wood columns are used in most
cases since they are installed with the least time and labor. When wood columns are 3 feet or
more above the ground. braces are necessary (fig 2.9).

2-7
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Footings are located by distances between centerlines and distances from reference to
property 1ines. Figure 2-10 shows & typical column foundation plan where footings are used;
- and 60-foot spans are shown. You can see that the spacing of the _
120~foot spans 1s the same for both conditions. The footing details noted
Note that the footing details indicate

the conditions for
footings along the

in A2 and B2 on figure 2-10, are shown in figure 2.11,
rious members. 1n some cases, the 1engths are given, while in others the
bi1 of materials accompanying the print specifies the required lengths of the various
members. Detail A2 shows the type of footing used for the 60-foot span and detail B2 the type
You can see that the heavier footing construction
includes diagonal bracing (detail A2, side elevation), whereas the footing shown in detail B2
Note that the height of the footing is marked “varies”, which means that the

the size of the va

of footing used for the 20-foot span.

uses scebs only.

[
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Fig 2-8. Types of columns,
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Fig 2-9. Braced columns.

height depends upon the ground elevation.
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EXERCISL ¢
the study unit,

1. Column foundations wil} save both time and

Answer the following items and check your answers with those Yisted at the end of

2, Which type of material i3 generally used to save time and Yabor when installing a

colunn foundation?

3, The 11lustration below 13 a.

foundation plan,
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IDENTIFY, FROM A FOUNDATION PLAN, A WALL FOUNDATION.

Wall footings. Well designed wall footings are important in preventing settling or
cracks §n tne wail. One method for determining the size, which s often used with most normal
sofls, is based on the proposed wall thickness. The footing thickness or depth should be
equal to the wall thickness (fig 2-12). Footings should project beyond each side of the wall
one-half of the size of the wall thickness. This is a general rule, of course, as the footing
bearing area should be designed in relatfon to the load capacity of the sofl. Local
regulations often relate to these needs. This also applies to column and fireplace footings.
If the soil is of low load-bearing capacity, wider reinforced footings may be required.
A few rules that apply to footing design and construction are:

a. Footings must be at least 6 inches thick; 8 inches or more are
preferable.

b. [f footing excavation 1s too deep, fill it with concrete - never replace fill,

¢. Use form boards for footings where sofl conditions prevent sharply cut
trenches.

d. Place footings below frostliine.
e. Refinforce footings with steel rods where they cross pipe trenches.
f. Use key slot for better resistance to water entry at wall location.

g. In freezing weather, cover with straw or heat the area.

WalLlk THICKNESS

waLlL THICKNESS aND
NOY W0O5E THAN
§FOOTING OEPTH

A

-~ 0EPTH EQUALS

WIOTH EQUALS 1\;\ WALL THICKNESS

2 o wWaLL THICKNESS

Fig 2-12. Typical concrate wall footing.

Wall foundations. Wall foundations are solidly built all through their length when
they are To support heavy loads or when the earth where they are built has low supporting
strength. These walls may be made of concrete, rock, brick, or cut stone, with a footing at
the bottom (fig 2-13{. Because of the time, labor, and material required to build this type
of foundation, it will be used in the theater of operation only when other types cannot be
used.
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Fig 2-13. Types of wall foundations.

aeadi.na the foundation plan. The various plan views of the foundation will furnish a
lot of inTormetion tnat 15 needea tn the construction of a building. 1n the plan views of 2
foundation. the footing width is designated by dash-lines ard the wall width by an unbroken
1ine. Figure 2-14 shows that the main foundation will be an 8-inch concrete block wall
measuring 28 feet lengthwise and 22 feet crosswise. The lower portion of each lengthwise
section wall will be 12 inches thick to provide a concrete ledge 4 inches wide for the support
of the first floor Joist ends.

A girder running through the center of the building will be supported at efther end by
two 4-inch x 12-inch concrete “pilasters” which will putt against the end foundation walls.
Intermediate support for the girder will be provided by two 12-inch x 12-inch concrete “piers”
(column). each Supported on 18-inch x 18-inch spread footings. 10 inches deep. The dash-lines
around the foundation walls indficate that these walls alsoc rest on spread footings: those for
the side walls will be 20 inches wide, those for the end walls 16 inches wide.
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EXERCISE: Answer the following items and check your answers with those 1isted at the end of
the study unit.

1. Wall foundation footing thickness should be equal to the .

2. Which type of foundation thould not be used 'n the theater of operations?

3. Which type of foundaticn plan 1s shown in the 11lustration below?
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Section [1I, FLOOR PLANS

A floor plan 18 a cross-sectional view of a building. The horizontal cut crosses all
obeninys regerdless of their height from the floor. The development of a floor plan s shown
in figure 2-15, Note that & floor plan shows the outside shape of the building; tne arrange-
ment. size, and shape of the rooms; the type of materials; and the length, thickness, and
character of the building walds at-a part’zular floor. A floor plan also includes the type,

width, and loc*tion of the doors and windows; the types and locations of utility {nstalla-
tions; and the location of stairways.

2-13

39




PERSPECTIVE VIEW OF A PREVIOUS PERSPECTIVE VIEW AT  OEVELOPEOQ FLOOR PLAN
TYPICAL 1.0. BUILOING CUTTING PLANE WXYZ wxvyz
SHOWING CUTTING TOP REMOVED
PLANE wxyZ

PLAN DEVELOPMENT TYPICAL T.0. BUILDING

Fig 2-16. Floor plan development.
Work Unit 2-6, FLOOR PLAN SYMBOLS
IDENTIFY, FROM ILLUSTRATIONS, ANY FIVE FLOOR PLAN SYMBOLS.

Floor plan sg_nbol;. Architectural symbols on the construction plans are used to
indicate tne type and iocal.fon of doors, windows, and many other features. The symbols shown
fn this work unit are used to represent the different materials, doors, windows, and building
parts that will normally be found on floor plans. To read the v.:.lous floor plans, the

but lder must be ahle to recognize the different Symbols and he must 4130 know how seversl
types of materiai. can be used in the same wall.

The architects usually do their best to follow all the accepted standards In repre-
senting materials, equipment, and parts of butldings. There may be occastons when more than?
one symbol could be used., If this happens, the architect will note the symbol and what 1t
represents in a legend on the plan. The American National Standards Institute (ANSI) works
with other trade groups and associations to try to standardize the procedures and symbols ysed
in the construction field.

Material symbols. Material symbols show the type of material used fn the structure.
Figure 2-T5 TTTustrates the ones which are used for the more common types of materials found
on a floor plan. The symbol selected will normally represent the material in some way
whenever possible; however, it 1S not always possible to use 8 common characteristic of the
material for symbol., The bu’lder should know 311 the symbols of the materials to be able to
read a construction print. and should always check its meaning 1f he has any doubt. Figure
2-17 {1lustrates the symbols of materfals that are most often used in combinations,
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T

FIRE BRICK ON
_<
_ , wASS
concrers| {RETmeC stass | JEECCTOTON
GLASS BLOCK

CONCRRTE FACLIC

BLOCK

STONE

WooD

Fig 2-16. Typical material symbols.
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AR TIRUHEIT T IEHEN

Py L P T P e !
AL ILTELSI IS IEL

AL LSO IEEL LIS

1iallmlslialislalialie/sls

i e

Fig 2-17. Material symbols used in combination.

Windows and doors. Windows and doors are represented by symbols
dows 4 on a floor pl
often the sym $ accompanied by either a number or a letter mf: refers to a par't’h::l::d

window or door on the appropriate ‘schedule. The schedule conse
information such as the size, material, and the type of d,,:".,.-":',‘,’:m,“"‘ give various
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Figure 2-18 shuws both the plan view and the elevation view for five of the most
typical windows set in 3 wood frame wall, The slavation view is included to show the rela-
tionship between the t.> views, The dash-1ines on the awning and casement windows point to

the side where the winiow 18 hinged. As an oxample the casement window 8 hinged at the sides
and swings out from the middle,

ELEVATION

~H =

PLAN
JALOUSIE HORI20NTAL
WINDOW SLIDING WINDOW

POINTS [iii e
vo miNceDdl. i)
sioE I oW | (e
| |Gl
PLAN
NEws
AWNING DOUBLE HUNG OUT SWINGING
WINDOW WINDOW CASEMENT WINDOW

Fig 2-18, Typical window symbols.

On floor plans, a door is normally shown as a 1ine. It can slide into the wall or it
can swing out from the wall, Yo show the direction of the swing for a hinged door, the archi-
tect wil) druw an arch showing the sweep of the outer edge of the door. Plan viaws of the
most typical doors used are shown in figure 2-19,
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SINGLE DOOR, DOUDLE DOOR,  [oo
OPENING IN ? OPENDNG IN
AINGLE DOOR, DOUBLE DOOR, i:iE;;!E;Jt:!
OPENDNG OUT ===j;;I:::; OPENING PUT
1
6DNOLE DOUBLE DOOR,
INTERION =.\=: INTERIOR
DOUBLE-ACTING A ¥ AND OUT
REFRIGERATOR SLDNGDooRs Lmml &
poo d L e =3

Fig 2-19. Typical door symbols.

Stairs. Stafr symbols (fig 2-20) are drawn as if you were looking down vertically on
a flight of stairs, The stringers are represented by two parallel 1ines spaced proportionally
to the stairway width. The treads are formed by parallel 1ines drawn at right angles to the
stringer 1ines, the number of spaces representing the number of treads. An arrow 1s located
midway between the stringers and §s 1abelled UP or DN to show the direction of the stairs from
the floor shown in the plan. The UP and ON will be preceded by 8 number giving the amount of
risers in the run. For example, 170N followed by an arrow means that there are 17 risers in
the run of stairs proceeding from the fl1oor shown on the plan to the flcor below in the
direction indicated by the arrow,

Ty (T

1 - ...IIJ..EN_

PLAN

Fig 2-20. Plan view of stairv .-
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Miscellaneous. Specialized symbols used to show heating, air conditioning, plumbing,
and electricity will be covered in study unit 4.

EXERCISE: Answer the following questions aboyt the illustrations and then compare your
answers with the answers at the end of the study unit.

1. The symbol f1lustrated below i3 the symbol representing

—JL _

3

2. The symbo) below represents what type of materfal?

3. Wnhat type of window i represented by the symbol §1lustrated below?

e

4, What type of door is represented by the symbol {llustrated below?

B

5., The i1lustration below is the symbol for a

2-19



6. What 1s represented by the symbol 11lustrated below?

/
r F i

Work Unit 2.6. FLOOR PLAN ABBREVIATIONS

MATCH, FROM A LIST OF TERMS, ANY THREE FLOOR PLAN ABBREVIATIONS.

Floor Plan abbraviations.
have the space atter 2
can. Because the person readin

A

The architect works on such 8 small scale that he does not
information; therefors, he uses abbreviations whenever he
the construction print may be new and inexperienced, there is

the danger that he may not be able to understand the abbreviations. Most architects will use

an accepted form of abbreviations, but 1f there is any doubt he wiil spell out the words com-

pletely.

Sometimes an abbrevation mdy have more than one meaning.

The abbreviation “FL" can

stand for "floor” or “flush"; therefore, the buiider must be very careful and make sure to un-

derstand the abbreviation fully.
for the correct meaning.

If thare is any doubt, he should check with the architect

Table 2-1. contains most of the accepted abbreviations found on a floor pian.

ecialized abbreviations used in conjunction with heating, air conditioning, piumbing, and

electricity will be discussed in study unit 4,

Table 2-1.
TERM ABBREVIATIONS
Acoustic ACST
Acoustical Tile AT
Aggregate AGGR
Aluminum AL
Anchor Bolt A8
Apartment APT
Approximate APPROX
Architectural ARCH
Area A
Asbestos ASB
Asphalt ASPH
Asphalt Tile AT
Basement BSMT
Bathroom 8
Bath Tub BY
Beam oM
Bedroom 8R
Blueprint BP
Book Shelves BK SH
Brass 8RS
Brick BRK
Bronze BRZ
Broom Closet ec
Building BLDG
Suilding Line BL
Cabinet CAB.
Calking CLKG
Cast Iron C1

Fioor pian abbreviations
TERM

Cellar

Cement

Cement Floor
Cement Mortar
Center

Center to Center
Center Line
Ceramic
Channel

Cinder Block
Clear Glass
Closet

Column
Concrete
Concrete Block
Concrete Floor
Constryction
Contract
Copper
Counter

Cubic Feet
Cut Out

Datail
Diagram
Dimension
Dining Room
Dishwasher
Double-Acting
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ABBREVIAT10NS

CEL

CEM

CEM FL
CEN MORT
CTR
CtoC
¢ or CL
CER
CHAN
CIN BL
« CL GL
€, CL or CLO
coL
CONC
CONC B
CONC FL
CONST
CONT
cop

CTR

CVU FT
co

DET
DIAG
DM

BR

oM

DA




TERM

Cast Stone
Oown
Downspout
Drawing

Dryer

End %0 End
Excavate
Expansion Joint
Exterfor
Finish
Finished Floor
Firebrick
Fireplace
Fireproof
Flashing
Floor
Flooring
Fiush

Footing
Foundattion
Frame

Full Size
Furring
Galvanized Iron
Garage

Gas

Glass

Gtass Block
GypSum
Hardware

Hot Water Heater
1 Beam

Inside Diameter
Insylation
Interior

1ron

Jamb

Kitchen
Landing
Laundry
Lavatory
Leader

Length
Library
Limestone
Linen Closet
Lining
Linoleun
Living Room
Louver

Main

Marble
Material
Max{imum
Medicine Cabinet
Minimum
Miscel)aneous
Mixture
Modular
Mortar
Mouiding
Nosing
Obscure Glass
On Center
Opening
Outlet
Overhead
Pantry

ABBREVIATIONS

TERM

Table 2.1. Floor plan abbreviations (cont'd)

¢S
DN
DS
OWG

D
EtoE
EXC
EXP JT
EXT
FIN.
FIN. FL
FBRK
FP
FPRF
FL

FL
FLG
FL
F16
FND
FR

FS
FUR
6l
GAR

G

6L

GL BL
GYP
HOW
HWH

I

()]
INS
INT

[

JB

K

L0G
LAU
LAY

L

L, LG or LGTH
LI1B
LS

L CL
LN
LIN

Ly

08SC 6L

OV
PAN.

Double Strength Glass
Partition
Plaster

Plate
Platform
Porch

Precast
Prefabricated
Quarry Tile Floor
Random

Range
Recessed
Refrigerator
Reinforce or Reinforcing
Ravision
Risar

Roof

Room

Rough

Rough Opening
Rubber Tile
Scale
Schedule
Screen
Scuttle
Section
Select
Service

Sewer
Sheathing
Sheet

Shelf and Rod
Shelving
Shower

Sink
Specification
Square Feet
Stained
Stairs
Stairway
Standard
Steel

Storage
Switch
Telephone
Terra Cotta
Terrazzo
Thermostat
Threshold
Toilet
Tongue and Groove
Tread

Typical
Unfinished
Unexcavated
Utitity Room
Vinyl Tile
Washing Machine
Water

Water Closet
Water Heater
Waterproof
Weather Stripping
Wide Flange
Wood

Wood Frame
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ABBREVIATIONS

DsS5

PTN

PL or PLAS
PL

PLAT
4

PRCST
PREFAB
QTF
ROM

R

REC

REF
REINF
REY

R

RF

RM or R
RGH

RGH OPNG
R TILE
SC

SCH

SCR

S

SECT
SEL
SERY
SEW.
SHTHG
SH

SH & RD
SHELY
SH

SK or §
SPEC
SQ FT
STN

St

STWY
STD

STL
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EXERICSE: Column 1 helow 1ists floor plan abbreviations. Column 2 Vists floor plan terms.
In the numbered blanks to the left of the abbreviations, write in the matching term
for the abbreviation. Compere your answers with the answers at the end of the
study unit.

Column 1 _ Column 2
ABBREVIATIONS TERMS

1. »APT Water Closet
Shelving

2. 87 Construction
Overhead

3. ,LCONC Firebrick
Approximate

4, ,FBRK Threshold
Bath Tub

S ,0C Platform
Sheathing

6. PL Rough
Thermostat

7. »RF Basement
Concrete

8. » SHTHG Water Colinter
Roof

9. »TH Plate
Apartment

10. o On Center

Work Unit 2-7. READING FLOOR PLANS
IDENTIFY THE SIZE, SHAPE, AND RELATIONSHIP OF ANY ROOM OM A FLOOR PLAN.
IDENTIFY ANY AUXILIARY SPACE ON A FLOOR PLAN,
IDENTIFY, FROM A FLOOR PLAN, THE NUMBER OF STORIES IN A BUILDING.

Reading flcor plans. The first thing a builder will normally do with a set of prints
1s to become ramiViar with the Yayout of the building. This can be accomplished by studying
the floor plan{s) of the bui lding. Since the floor plan{s) can contain a maze of information,
he will usually concentrate on the overall size, shape, and relation of rooms; as well as the
use of any auxfilfary space such as hallways, closets, and stairways. Many times a print will
contafn so much information that it may hecome necessary to block out most of the trade infor-
mation. This will allow the builder to see the size, shape, and relationship of the rooms and
any auxilfary spaces. You should try to visualize the building as you enter the front door.
From this point you can visually travel from room to room and determine the location of all
windows, doors, closets, cabinets and stairways.

Basic rules in reading floor plans. The following are some basic rules that can be
applied to reading rloor plans:

1. Floor plans are drawn to exact scale: therefore, al} rooms and stairways will be
drawn 80 that they are in the right relationship to each other.

2, Floor plans are drawn to the same scale as the one for elevation drawings and they

will be exactly related to each other. Doors and windows shown on the floor plan will be the
same in sfze and location as those on the elevation view.
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3, If a building has more than one floor plan (two or more floors), then these floor
plans will he related to one another. Partitions on the lower floor will support the floor
load directly ahove. Stairways will start on one floor level and end on the floor above in
the correct place. If a stairway S noted on one floor plan, then another floor plan for the
other level must be avajlable. The stairwdy will only be partially shown on efther the first

or second floor plans. If the first floor plan should show a sat of stairs descending, then
there must be a basement in the building.

4. The building on a floor plan will normally be shown with the front view toward the
bottom of the print,

Read the floor plan shown in figure 2-21 and note the features of the recreation
building. Although the location of the utilities 1s given, you can disregard the details on
utf1ities in this work unit. Basically, the 1ines with small circles show wiring for
electrical outlets, while other appropriate symbols designate the plumbing fixtures. Complete

information on reading the utility data and interpretation of the assocfated symbols are given
in study unit 4,

€8 PANEL ®
(i) 0 —
e TS ; o— ®
¥ o hoIOOW] T 0w L R . ] °
® o o wew's voner {0 -
@ ‘ mr.u’smu-r-l * 2
g | oo e oge v wow  ge, Y
- LoseY- 3
Al o8
's agl aa AUDITORIUM Mn-
¢ o wow oow g wge e
!
°
Do I 2 Pt
K . :
n-o" 18%0 m‘-o"J 19'-0" _|_ 1%'-0" _L 18'+0" IQ'-O'ﬁ'L 19'=-0"
j 120°-0%

Fig 2-21. Typical fioor plan.
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By examining the floor plan, you can see that the interior of the building will
consist of an auditorium, & lobby with a P.X., counter, a men's toflet, a women's toiiet, 8
projection room (fig 2-22) on a gecond 1evel above the lobby, two dressingrroom and a stage,
The stage may not be apparent, but, by noting the steps adjacent to each dressing room you can
see that there is & chanr in elevatfon, The plan gives the dimensions of the areas
specified. Note that a1l building entrances and/or exit doors are of the same type (1D) and
that all windows are the double-hung type. A1l interfor single doors (2D) are the same and
two double doors {3D) open into the lo { from the auditorium, The projection room is reac' ad
via 8 1S-riser stajrway located in & 12 by 18 foot room, Access to this room is mede from the
auditorfum through a single door opening into the room, At the top of the stairway a single
door opens into the projection room, The wall of the projection room that faces the stage
(inside wall) has three openings. Note that no windows are designated for the sides of the
building where the projection room is located, but are indicated at the first floor level,

PROJECTION ROOM

Fig 2-22. Second floor plan,
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EXERCISE: Answer the following questions and compare your answers with the answers at the end
of the itudy unit, :

NOTE: Questions 1 through 8 refer to the floor plan $11ustrated below.

frp— v NOT T BCM B
e Prawing a5 been rodwred
0 M puge.
FIRST FLOOR PLAN *
xas - Wit

1. How many doors permit entry or exit to the house?

2. How many bedrooms are there in the house?

3. What {s the finished size of bedroom 737

2.28 BEST COPY AVAILABLE
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4. What 13 the total number of closets in the house?

§. What are the finished dimensions of the 1iving room?

“

6. How many risers are there in the stairs going up to the second floor leve?”

7. As you onter the kitchen from the 1iving room, on what side of the room 1S the sink
located?

8. What auxiljary space can be found next to the right side of the refrigerator?

9. How many stories are in the house as shown by the flcor plan(s) below?

& ---“'—-‘—_-—--‘_—_1

SECOND FLOO0 W

10. What may you safely assume when you see a set of stairs running down on a first
flioor plan? -
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Section 1V. ELEVATION 0 AWINGS

Elevation drawings are the exterior views of 8 structure and they may be tsken from
the front, rear, right or left side. Being projections on a verticsl plane, they show a
picture.1ike view of the structure 8s 1t actually s and not 3s 1t would appeadr to the eye.
The basic function X the elevation drawing 1s to show the design of the bullding, what
materfals are to be used, and where the doors and windows are to be located.

Work Unit 2.8. ELEVATION SYM'OLS
ICENTIFY, FROM AN ILLUSTRATION, ANY FIVE ELEVATION SYMBOLS.

 Elevation dmima) syMhols, Elevation drawings have also a wide variety of symbols
that wily represen e erent types of materials, doors, windows, and other features of a
structure,

The symbols used by the architect on the elevation drawing will normally be of 2
standard sccepted type used in the trade. Most of the symbols used &re standardized; however,
occasionally the architect will use a non-standard symbol., When a non-standard symbol is
used, the architect will note what that symbol represents.

Material symbols., Materisl symbols used on elevation drawings are similar to the
material SymboT8 Tour. on floor plans. The symbol will represent the material in some way

when possible, 1If there s any question shout what 8 symbol represents, then the architect
should be contacted to explafn its meaning. Figure 2-23 shows some of the more common
meterial s'mbols used on elevation drawings. You should note that some materials may have
more than one symbol and some symbols 1ook very much alike. This can and does cause & lot of
confusior. If the builder 18 not careful. Make sure that the drawing s checked for any notes
aut caverfal symbols that the architect may have included.

N - | | R
T 1 1 ety fet,
T 1T 1 1 et S
L 11 1 1 ¥ i | febton s X on L \ * * ',
BRICK BRICK STUCCo PLASTER
[~ Ny
S N
WO0D S'DING WOOD PANEL D S1DING GLASS
(HORIZUNTAL) VERTICAL)
T T -
RUBBLE CUT STONE ASPHALT SHINGLES * METAL
Nk « :] -
CONCRETE BLOCK CONCRETE CERAMIC TILE
TERRA COTTA WIRE MLSH

Fig 2-23. Materfal symbols,

Window and doors. Elevation drawings will show window and door symbols as they appesr
in the waii in thelr exact tocation. A door or window schedule number or letter may appear by
the symbol to show that addft§c.ial Information can be found on the appropriste schedule.
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Figure 2-24 shows some of the most common types of windows found on an elevation draw-
in9. The plan view oFf the window 13 ¥ncluded to show the relationship hetween the two views.
Note that the dashed lines on the casement and awning windows point to the side where it 1s
hinged.

N = m“ E:%::
_— == =~ o ===
OPENDIG OUT OVER LEPT
PIVOTRD AND — = LePT sag  ———
VENTED OVER KIGHT

Fig 2-24. Typical window symbol on elevation drawing.

Figure 2-25 §1'ustrates some of the most common types of door synbols that will be
found on elevation drawings. Ooors in the traditienal pattern are usually the panel t {frig
2-25, A)e They consist of stiles {solid vertical members), rails (solid cross members), and
f111er panels 11 a number of designs. Glass upper panels are combined with rajsed wood or
plywood lower panels. Flash doors (fig 2.25. B) consist of thin plywood faces over 2 frame-
work of wood with a woodblock or particle board core. Wood combination doors (storm and
sreeen} will occasionally be shown on elevation views (fig 2-28, C). Panels which include
acreen and storm inserts are normally located in the upper portion of the door.
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Fig 2-25. Typical door aymﬁols: A, panel; B, flush;
C. combination. :

Miscellaneous. lhere are many things that can be shown on an elevation drawing to
help a buiider Jocate certain ftems., Utility outlets and fixtures can be shown to locate
their positions in the building; however. the utility symbols will not be discussed in this
work unft, Many ftems such as Jutters, downspouts. metal flashing. chimneys. or any other
distinguishable feature will be shown on the elevation view. Ihese items are drawn to re-
semble themselves. and therefore. need no symbols.

EXERCISE: Answer the following questions and compare your answers with the answers given at
the end of the study unit.

1, The symbol fllustrated below §s the symbol for a

¢, What materfal is i1lustrated by the symbol below?

B

3. Wnat materfal 1S §1lustrated by the symbol below?

ACS

2429
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4, The symbol below represents what material? .

&Y

5. The {1lustration below 1s the syabol for 3 .

6. What type of window 18 {1lustrated by the symbol below? .

8. The {1lustration below is the symbol for a .

Work Unit 2-9. ELEVATIUN ABBREVIATIONS
MATCH, FRUM A LI1ST OF TERMS, ANY THREE ELEVATION ABBREVIATIONS.

Elevation drawing abbreviations. Slevation drawings will also show standard abbrevia-
tions . As noted In work uwni® 2-6, which contains floor plan adbreviations, elevation drawing
abbreviations are used when the architect does not have enough space to letter all of the in-
formation. 1f you have any doubt about an abbreviation, you should check with the architect.

Table 2-2 contains most of the accepted abbreviations used in an elevation drawing.

Many of the abbreviations are the same a3 those used on a floor plan. Utility drawing abbrev-
fations will be covered in study unit 4.




TERM

Aluminum
Asbestos
Asphalt
Basement

Bevel

Brick

Buf1ding

Cast lron
Cefling

Cement

Center

Lenter Line
Clear

Column
Concrete
Concrete Block
Copper

Corner

tetail
Diameter
Uimension
0ivided

Donr
Double<Hung Window
Uown

Inch or Inches
Insulating (1Insulated)
Length

Long

Louver

Low Point
Masonry Upening
Metal

Molding

North

Number

Upening

Dutlet

Qutside Diameter
Uverhead

Panel

Plate Glass
Plate Height
Radius
Revision

Riser

Roof

Roof Drain
Roofing

Rough

Saddle

Table 2«2, Abbreviations used on elevation views.

ABBRE ¥ AT 10NS

AL

ASB

ASPH
BMT

BEV

BRK

8LDG

¢l

LG

CEM

CTR

or CR
CLR

cuL

CUNC
CUNC B
ChP

COR

DET
DIAor o
DIM.

o1y

DR

DHW

ON or D
* or IN.
INS
LGTH, LG or L
LG

Ly

LP

MO

MET or M
MLOG

N

NU, or §#
UPNG

oyt

o

OvVHD

PNL

PL GL

PL WT

R

REV

]

RF

RD

RFG

RGH

SDL or $

2.31

TERM

Uownspout
Urawing

Urip Cap
Each

East
Elevation
Entrance
Excavate
Exterior
Finish
Flashing
Floor

Foot or feet
Foundation
Full Size
Galvanized
Galvanized lron
Gauge

Glass

Grass Block
Grade .
Grade Line
Height

High Point
Hor{zontal
Scale
Schedule
Saction
Sheathing
Shect
Shiplap
Siding .
South
Specifications
Square
Square Inch
Stainless Steel
Steel

Stone

Tarra Cotta

Thick or Thickness

Typical
Yertical
Waterproofing
West

Width

Window

Wire Glass
Wood

Wrought 1lron

73

ABBREVIAT10NS

(3
OuG
DC
EA

E

El
ENT
ExC
(34
FIN.
FL
FL
or FT
FND
FS
GALY
61
GA
6L
6L BL
GR

GL

HGT or H or HT
H PY

HOR

SC

SCH

SECT
SHTHG

SH

SHLP

SDG

S

SPEC

3Q or

$Q L. or
SST

STL

STN

TC

THK or T
TYP

YERT

WP

W

Wor WTH
WOu

W 6L

W

Wl




EXERCISE: Column 1 below 1ists elevation abbreviatfons. Column 2 1ists elevation terms. In
the numbered blanks to the teft of the abbreviations, write in the matching term
tor the abbreviation., Compare your answer with the answers given at the end of the
study unit,

Column ! €olumn 2
ABBREVIATIONS TERMS

1. £ Window
Sheathing

2. Gl Length
Elevation

3, ,COR Sheet
’ Glaze

4, oN Width
East

8. ,FND Glass
Column

6. LWOuW Foundation
Number

7. »SH Corner
Long

8. .G North
Each

Ys s 1C Top Center
Elevation

10. oEL Flashing
Terra Cotta

Work Unft 2-10. REAOING ELEVATIONS DRANINGS
IDENTIFY, FROM AN ELEVATIDON DRAWING, THE TYPE OF ROOF USEL.
IDENTIFY, FROM AN ELEVATION DRAWING, THE SLOPE USED ON A ROOF.
IDENTIFY, FROM AN ELEVATION ORAWING, THE TYPE OF WINDOW(S) USEO.
IDENTIFY, FROM AN ELEVATION ORAWING, THE TYPE UF DOUR(S) USED.
IOENTIFY, FROM AN ELEVATION DRAWING, THE TYPE OF EXTERIOR FINISH USED ON A BUILDING.

As stated earlier, an elevation drawing is an exterfor view of & structure and may be
taken from the front, rear, right, or left side. Front, rear, right side, and left side
elevations of a small building are shown in figure 2-26. Exterior materials; height of doors,
windows, and rooms; the type and slope of the roof; and the surrounding.ground level can be
shown in elevation views. On an elevation view for a single story buildtng, the floor level
is located in reference to the surrounding ground level or finished grade as shown in figure
2-26. Additional floors above the first floor are Jocated by dimensfons between finished
floor surfaces. If the sides of the building are not identical, an elevation for each side
must be drawn. 1f you had access to & plan, you could see that the dimensions given are
practically all vertical measurements. However, horiZontal dimensions may be placed on an
elevation view 1f it is not possible to show them on a plan view.
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Fig 2-26. Typical elevation views of a building.

The centerline symbol of alternate long and short dashes in an elevation indicates the
finished floor lines. Foundations below grade are shown by the hidden 1ine symbol of short
evenly spaced dashes, Note in figure 2-26 that the footing and foundation are shown balow
grade. Many times the elevation view will ¢give the dimension between the finished floor level
and the finished ceiling level for that floor, or as shown in figure 2.-26 the top of the wall
p:ate. Figure 2-26 also shows the dimensions from finished floor to the top of the doors and
windows.

Roof types of styles. The primary object of a roof in any climate 1s to keep out the
rain and the coqa of n ea{; however, it also serves an artistic purpose. This is quite ap-
parent by the different types of roofs found on buildings, The architectural style of a house
often determines the type of roof and roof slope which are best suited. A contemporary design
may have & flat or slightly pitched roof; a rambler or ranch style, an intermediate slope; and
a Cape Cod cottage, a steep slope. Generally, however, the two basic typ s are called flat or
pitched, defined as (a) flat or slightly pitched roofs in which roof and ceiling supports are
furnished by one type of member, and (uf pitched roofs where both cefling jJoists and rafters
or trusses are required.

Flat or low-pitched roofs, usually known as shed roofs, can take a number of forms,
two of which are shown in figure 2-27.
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Fig 2-27. A, Flat roof; B, double low-pitched (shed) roof.

There are several types of pitched roofs. Perhaps the simplest and most common of
these 1S the gable roof (fig 2.28, A). A variation of the gable roof, used for Cape Cod or
similar style houses, includes the use of shed and gable dormers (fig 2-28, 8). A third style
in roof design is the hp roof (fig 2-28, C).

Fig 2-28, A, Gable roof; 8, gable with dormer;
c. hip I'OOfo
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Combinatians of tha various types can be used togethar. Gable and valley roof (fig
2-29) 1s a combination of two gable roofs intersecting each other. Many times a combination
of hMp roof intersecting with a gable roof may be used (fig 2-3D).

VALLEY

GABLE AND
LEY TYRE

Fig 2-29. Combination gable and valley roof.

Fig 2-30. Combination hip and gable roof.

Roof stope. The slope of & roof i3 very important when the snow weight and the rain
run off are cons consﬁom. Tha slope or pitch of the roof 13 generally expressed as the numbar
of inches of vertical rise in 12 inches of horizontal run. Tha rise 13 given first, for
exampla 8 in 12, The run will always be exprossed as 12, Figure 2-31 shows some of the
different slopes that could be found on a buitding. They range from a 4 in 12 to & 24 1n 12

slope.
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Fig 2-31, Determining rovf siove,

The roof slope or pitch will normally be indicated on an elevation view by a triangle
with a numerical ratio of rise to run (fig 2-32)., This triangle will usually appear next to
the roof 1ine of the building in the elevation view,

Fig 2-32, Roof slope indicated by a triangle and
numerical ratio,

2-36
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Elevation view g%ings. Elevation drawings will contain a lot of information about
windows, doors, and other types of openings. Horfzontal locating dimensions will not be ine
cluded on elevation drawings; therefore, openings are located by referring to the floor plans.

Windows will appear in their exact location on an elevation view. Symbols used to re.
present the most common types were shown in work unit 2-8. The most common types are double
hung, casement, awning, horizontal s1iding, and Jalousie. Elevation views will show where a
window 1S hinged by the use of dash-lines.

Sometimes & window may be coded with a number or & letter. This refers the builder to
2 window schedule. The window schedule can contain such information as size, rough opening,
window type, material, number of windows, and any additional remarks needed. Figure 2-33
shows the relatfonship between & coded window and 8 window schedule.
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Fig 2-33, Window schedule.

Sometimes the glass size will also be shown fin an elevation view of windows. If a
window glass contained & number 32/20, this wiuld indicate a glass 32 inches wide by 20 inches
high. If only one size is given for a window containtng more than one glass, then they are
all of the same size. The window schedule will not normally give the size of glass to be used.

Elevation drawings will also show the doors in their correct location, and of what
type or style they will be. The symbols for the doors have been covered in work unit 2-8, but
as a rule there are three basic types; flush, panel, or combination, The flush door is a
plain rectangle, {unless there is a glass opening in it), sometimes with irregular 1ines to
help distinguish §t from a panel door. The panel door will be drawn to highl ight the panels
and/or glass. The swing of the door will not be fndficated on an elevation view, The floor
plan will show this information.
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Schedules or door schedules can also be used 1n conjunction with the door symbols
shown on an elevation drawing. Door schedules can contain the same information as that found
on a window schedule. Figure 2-34 shows & typical coded door schedule and its relationship to
four flush doors identified as D-1, D-2, D-3, and D-4, Door D-1 is a wooden door with a solid
center, D-2 is a wooden door with a hollow center; however, they are both of the same size.

DOOR SCHEDILE
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Fig 2-34. . Door schedule.

If glass is to be used in the door, the same numerical system will be used as the one
used in the windows. A glass panel in efther & flush or panel door which measures 1D inches

in u?dth by 18 inches in length would be indicated by the numerical symbol 10/18 on the glass
panel.

Miscellanaous openings. There may be many other openings shown on an elevation view.
These are usuaTly ventilation openings used to ventilate the foundation or attic. They will
be drawn to resemble their final appearance and, hence, are self-explanatory. Figure 2-35
shows on example of an attic louver used to ventilate attic space.

§0

Fig 2.35. Typical rpof ventilation louver.
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Extertor fintsh. On the elevation views of a butlding, the extertor finish will be
shown by using various matertal symbols and notattons. Outside wall siding can be of vartous
types of materials such as grooved plywood; shingles of wood, asphalt, or asbestos cement; or
any stze wood stding. The outstde finish can 8130 be made of brick, stone, or concrete
block. A combinaton of any of the previously mentioned materials could also be used. Since
many of the matertal symbols closely resemble each other, 1t is important to read the
architect’s notes for the extertor finish matertals used. Figure 2-36 shows an example of a
combinacton of exterior fintsh matertals used on a single house. The front elevation shows
¥-Groove Stding over Cedar Shingles. Even {f the butlder could not understand the material
symbols, he would not have any problems determining the matertals used on the extertor of the
house because of the architect’s notatton.
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Fig 2-36. Tgrical extertor fintsh found on elevation
view.

EXERCISE: Answer the following questions about the elevation views below. Check your answers
with the answers given at the end of the study unit.
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1. What type of roof 1s used?

2. What type of materia) i3 used to finish the roof?

3. What is the slope of the roof?

4. What 18 used to provide ventilation in the space under the roof?

§. What type window 1s used on the left side elevatior. view?

6. The windows in the rear elevation view are hinged on what side?

7. uwhat kind of door 1S used at the front entrance?

8. What type of door 1s shown in the rear elevation view?

9. What materia) 1s used on the outside finish of the house?

10, What provides ventilation to the space under the house?

11. Where 15 meta) flashing indicated?

12. What kind of materia) is used for the top of the chimney?

SUMMARY REVIEW

In the procedin? work units you have become acquainted with the use of plot plans,
foundation Plans, floor plans, and elevation drawings to prepare yourself for the job of
reading blueprints before the actua) building execution. You can now {dentify the finish
grade or any object on a plot Plan. You can {dentify the two types of foundation plans as
wall and column foundations. You can recognize the symbo)s and abbreviations used on a floor
plan. From these you can determine the $i24, shape, and relationship of any room or auxiliary
space on a floor plan. You can detarmine the number of stories in & building by exémining a
set of floor plans. Also, you are now able to read the symbols and abbreviations used on
elevation druin?s; from these drawings you can identify the type and slope of the roof to be
used, the type of doors windows, and materia) for the exterior finish that are to be used.
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Answers to Study Unit #2 Exercises

Hork Un'lt 2"1. HOI“R Ul‘l'lt 2'&.
1. 114.6' 1. wood panel
2, 113.¢& 2. Brick
3, 115.% 2. Elass
[ ] ‘l'e Illﬂl'l
Work Unit 2-2, 5. double huing
6. Outswinging casemens
1. 28'-6" 7. horizonta) $11ding window
gl :g:'g: 8. ﬂl.lsl'l dOOI'.
;Z ggoa-o" Work Unit 2-9,
6, 19'-0° L st
. a3s
“ork UMt 2'3. 3. ﬁorﬂer
. orth
1. labor, $. Foundation
3, column ;. Eheet
« Long
Work Unit 2-4. 9. Terra Cotta

10. Elevation
1. wall thickness,

2. Wal} Work Unit 2-10,
3. Wall
1. Gable
Work Unit 2.5, 2. Shingles
3, 4 4n 12
1. frame woll 4, Astic louver
2, Common brick 5. Casement
3, Outswinging casement window 6, Right
4, Single, opening in 7. Flush with g9lass panel
5, double-acting single door, 8. Panel with glass
6. Sudirs, 17 risers wp 9. Brick
10. 4" x 8" cast iron vent
work Unit 2-6, 11. Around the chimney base.
12. Cast stone coping
1. Apartment
2, Bathtub
3. Concrate
4, F..ebpick
%. On Center
6. Plate
7. Roof
8. Sheathing
9. Tnreshold

i(.J. Water Zloset
Work Unit 2-7.

1. Two, (2)
2, nhree, (3)
3, 9x9

(S)
5. 13'.6" x 15'-3¥
6. Thirtee., (13)
7. Right side
8., 6Broom closet
9. Two, (2)
10. That & basement exists,
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STUOY UNIT 3
STRUCTURAL INFORMAT1OM

STUOY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL BE ABLE
TO DETERMINE DIMENSIONS FROM DRAWINGS BY USING AN ARCHITECT'S SCALE. YOU WILL BE ABLE
TO LOCATE ARQ READ DIFFERENT TYPES OF OETAIL ORAWINGS AND FRAMING PLANS. YOU WILL BE
ABLE TO IOENTIFY THE TYPES OF FRAME CONSTRUCTION.

A building project may be divided broadly into two major phases, the design phase and
the construction phase. First, the architect conceives the building in his mind and sets his
concept down on paper in the form of presentation drawings. Next the architect and the
engineer, working together, decide upon the materials to be used and the construction methods
to be followed. The eéngineer determines the loads which the supporting (Structural) members
will carry and the strength the members must have to bear the loads. He also des.yns the
mechanical systems of the structure., The end result of all this 1s the preparation of
architectural and engineering design sketches. The purpose of these design sketches i3 to
guide the draftsmen in the preparation of the construction drawings. ‘nese construction
drawings, plus the bullding specifications, are the chief scurces of information for the
builders responsible for the actual construction work. Most of the structural information
needed by the builder actually comes from the different sectional views, detail drowings, and
framing plans along with a set of construction prints. This study unit will concentrate on
gutding you to find all the structural information on these plans, drawings, and details.

Section 1. SCALE AND DIMENSION

To manufacture an object in accordance with a designer's specifications, a builder or
craftsman needs more information than that furnished by the scale drawings of 1ts slope. The
systematic description of shape must be accompanied by a systematic description of size,
Height, width, and length of the object; size and location of {ts features; plus other impor-
tant numerical details must be clearly stated., The system of lines, symbols, numerals, and
dimensional notes furnishing this information is called dimensioning. Dimensions are numer-
fcal values, expressed in appropriate units of @& measure, that define the different parts of
an object and establish its location.

The purpose of dimensioning 1s to give workmen on the job sufficient size data to
enable them to proceed as easily as possible with the construction. You should not have to
seek additional information by scaling the drawing or performing calculations; howsver, there
may be times when 1t 1s necessary., Measuring dimensions on a print 1s called scaling, ODue to
possible distortion of the print, scaIing should be avoided as much as possible., When scaling
1s essential, however, be sure to check Tor accuracy by applying the scale you are using to
one or more of the important dimensions normally shown on & print, The letters NTS on a set
of drawings indicate that they are, "NOT TO SCALE®; therefore, do not try to scale the drawing.

Work Unit 2-1. PRINT SCALE
IDENTIFY THE SCALE USED ON ANY CONSTRUCTION PRINT.

A1l construction prints found on the job are copies of an architect's plans and draw-
ings, drawn to a scals, :

Any map of the 10cal area 13 an exsmple of a drawing made to scale. A1l maps have been
drawn to scale usin? $0/@ maasure othar than the original, such es wiles per inch. When this
is reproduced, ore 1nch on the map will represent one mile on land; tharsfore, ten inches on
the map 13 really ten miles,

Every Yine on a drawing will be reduced to the same amount of its true length 30 that
a1l lines on the print are in exact relationship to each other., The scale usually found on
construction prints is 1/4% = 1'.0*, Many detailed drawings that require a larger amount of
detail of the object wil) usually be on & scale of 1 1/2" = 1'<0” or larger. Figure 3-1 shows
8 first floor plan drawn to & scale of 1/4" = 1'-0"; however, the plan has been reduced to fit
the page and therefore is no longer to scale. The builder must be very careful to 100k for
any notes that have been added to & drawing.
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Fig 3-1. Typical floor plan scale.

On most miYitary drawings the scale block }1n the title block) will indicate the scale
on the drawing efther as a ratio (for example: 1/4 or 1:4 meaning 1 inch on the drawing
equals 4 inches on the object, or 12* « 1" meaning 12 inches on the drauing equals 1 inch on
the object) or as a graphic scale as shown in figure 3-2. If the same scale s not used on
all parts of a drawing, the scale block may be marked “as noted” or left blank, and the scale
noted underneath each part of the drawing. If graphic scales are used, several scales may be
shown with numbers (fig 3-2) and the appropriate scale number noted alongside each part of the
drawing. When reading drawings, always follow the dimensions specified on the drawing first,
and use the scale on the drawing where no dimension 18 given. Because graphic scales are
placed in or near the title block of the drawing, their relative lengths to the scales of the
drawing are not affected if the drawing is reproduced on reduced or eniarzad prints. Do not
measure directly on a print unless there is no other means of obtaining the dimensions.
Usually during the copying process the print wil) shrink, or the print may have been reduced

for ease of hand)ing.
o 8 w
-] ili!;ii!lil!!ii!!il!

SCALE NO.I SCALE NO.2
0 r 3
* SCALE NO.3
o8V f & o yeo!Y 4
e —
SCALE NO.4 SCALE NO.S

Fig 3-2. Graphic scales.
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EXERCISE: Answer the following questions and Compare your answers with the answers given at
the end of the study unit,

1. A scale of 2/4" = 1'=0" means that 3/4 inches on the drawing repre-

sents on the object,
2, The 11lustration below 1S a scale,
o Y& e’
SCALE NO S

3. The elevation balow was drawn to what scale?
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Work Unit 3-2, THE ARCHITECT'S SCALE

IDENTIFY, USING AN ILLUSTRATION OF AN ARCHITECT'S SCALES, TNE UNKNOWN DIMENSION BE-
TWEEN TWO POINTS.

Construction Prints should be measured only as a last resort., However, {f the dimen-
sion can not be obtained by other means, then the builder may have to measure the drawing to
the needed dimension, The best tool to use In this case would be the architect's scale,

The architect's scale. An architect's scale 1s very similar to a ruler, except that 1t
has six ruTed edoes with a total of ten different scales, plus one edge that is {den-
tical to the twelve-inch ruler with which you are familiar. Figure 3-3 shows & trisngular
architect's scale.

YR AN
N e

Fig 3-3, Triangular arcnitect's scale.

One of the three scales shown in figure 3.3 {3 labeled 3/16 which means that 1t is used
to make a drawing at a scale of 3/16* = 1°.0%, QOne foot, at this scale, will be equal to the
length of 3/16 of an inch in the drawing.

The following 1s a 115t of scales narmally found on an architect's scale. Each of the
scales listed will be found on an architect's scale, but their location may be different de-
pending upon the manufacture of the scale. Also, each of the scales used in the drawing has
1ts own tio by which the actual size of the object in the druwing 1s determined: the ratio
1s given in Parentheses.
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Scale \abel Scale Ratio

» a0 1/4 size
12 11/ 1" - 0O* 1/8 size
1 JLECRS L\ L 1712 size

kT L kT LEE D R 1/16 size
/2" Yy el -0 1/24 size
e e a1 e 1 o
1/8" 178" s 1! - Q" 1764 size
/1e" 316" = 1" - 0" 1/96 size
3/32* 33 =)' -0 17128 size

Usually two scales that can be subdivided into each other will be found on the same
edge. The scales will normally be grouped as follows; 3 and 1 1/2 scale, 1 and 1/2 scale, 1/4
a:;l 1‘3 ::al?; 3/4 and 3/8 scale, 3/16 and 3/32 scale, and the 16 scale or full scale on an
edge self.

Reading the architect's scale. The scale is one foot long with an additional space on
efther end $0 tnat tne units can be read in parts of a foot such as fnches or a fraction of an
inch. Figure 3-4 shows one edge of an architect's scale which has two scales. The 1* scale
is read from right to left starting with the 1ine marked “0" near the righ* end of the scale.
From the "0" you can read 10 spaces which represents a distance of 10 feet to scale. The 1/2"
scale i$ read from left to right starting at the line marked "0" nedr the left end of the
scale. From the "0" you can read 20 spaces which would represent a distance of 20 feet to
scale. You must pay particular attention that the correct numbers are used with the scale.
The numbers used with the 1/2" scale are in a row near the edge of the scale. The 1" scale
numbers are farther from the edge. The lines for the units have been extended so that you can
tell the difference between the two scales.

PR |
s

BoollNR R R RN U N U O N A My

Fig 3-4. Typical 1* and 1/2" scales.

Measurements less than one foot can be read by using the space outside the 1ine marked
*0". These units are divided into parts representing one inch or fractions of an inch. The
scale is placed 30 that when the distance is not an even number of feet, the amoynt in inches
can be read directly from the subdivided units of the scale. Figure 3-5 shows four examples
of how dimensions can be found using four different scales. First the scale used on the draw-
ing must be determined; then that scale on the architect's scale s used to measure the miss-
ing dimensfon. Not all scales are subdivided into the same amount of units; therefore, care
must be taken to determine what each unit represents. The 3" scale is subdivided into 96
units, each one represents 1/8 of an inch; the 1 1/2" and 1" scales are subdivided into 48
units, each one representing 1/4 inch; the 3/4" and 1/2" scales are subdivided into 24 units,
each one representing 1/2 inch; the 3/8°, 1/4" and 3/16" scales are subdivided into 12 units,
each one representing 1 inch; and the 1/8" and 3/32" scales are subdivided into 6 units, each
one representing two inches.
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Fig 3-5. Scaling to find missing dimensions.

EXERCISE: [ldentify the dimensions between points A and B on the 11lustrations below. I[nsert
your ansWwers in the blank spaces to the right of the numbers. Compare your answers
with the answer given at the end of the study unit.
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Work Unft 3-3. CHECKING MISSING OIMENSIONS
CALCULATE, FROM AN TLLUSTRATION, THE MISSING OIMENSIONS.

One of the items you should be most concerned with when reading construction prints 1s
the dimensions. OYmensions on construction drawings will usually be given in feet, {nches,
and fractions of an inch. Any dimension less than & full foot 1s written as a simple {nch di-
mension. For example, three inches will be written 3". A1l dimensions twelve inches or lar-
ger will automatically be changed to feet and inches. For example 30 {nches becomes 2'-6".

if a dioer.... . awhole numher of feet, 1t will show zero iInches. For example, an
even seven feet 1s shown ag 7'-0%,

Feet are never show» as fractional feet. They will always be shown in whole n'mbers.

Ary fra-tion of a foot will be changed to inches. For example, five and one-half feet 1s
weitten as 5'-6" (five feet, six inches).
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Any part of an inch will be shown as 8 fraction. Eight and three-eighths {nches will
be shown as A 3/, Any fraction on 8 construction print indicates a part of an inch.

Most architects use 8 standard dimension System; however, some architects may use var-
fations or nonstandard dimensions. For example, instead of writing a nine-foot dimension as
9'-0%, they md¥ write it as 9%, which means 9'-D", Three f.et $ix inches would be written
as 35, Sometimes an architect wil) show the finished room size by using this dimension sys.
tem.,

Variations used for showing dimensions. Many architects use a standard System for
showing dTmensTons that are used in conjunction with exterior walls, interior partitions, and
openings in walls. However, there are some variations that the builder must be aware of and
should keep a close 100k out for.

Usually the dimensions on construction prints are given to the edge of structural sec-
ttons. Exterfor walls will usually be measured to the outside face of the studs Sfig 3-6 D).
This 1S done because the stud walls are built and then the outside sheathing or finish is put

3“5 Ar)louever. some architects will show dimensions to the outside face of the sheathing (fig

) Brick and concrete walls are always dimensioned to their outside edges (fig 3-6 B and

Figure 3-6E Shows the way veneer and frame exterior walls are dimensioned. {Dimen-
s:ons of both the outside face of the studs and of the outside edge of the veneer wall are
9iven.

FRAME CONCRETE

FRAME BRICK VENEER
ON FRAME

Fig 3-6. Exterfor wall dimensions.

Interior wal) partitions of brick or concrate will be dimensioned to their outside
edges and the well thickness will also usua) ly be indicated {fig 3-7 A and B). Interior freme
wall partitions wil) normally be dimensioned to the center of the partition fi? 3.7 C).
However, some architects may show the dimensions to the outside edge of the wa) (fig 3-7 D).
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Fig 3-7. Interdor wall dimensions.

Window and door openings in both frame and veneer exterfor walls will be dimensioned to
the centers of the openings (fig 3-8). Brick and concrete exterior walls will show dimen-
sfons of door and window openings to the edge of the wall (¥ig 3-8).

—+ 4

_lx
4Ll FRAME AND VENEER 41
le

Fig 3-8, Wall opening dimensions.




Locating missing dimensions. Many times when a dimension seems to be missing, 1t may
in fact Be Tocated on somé other print, Look on all views and/or parts of the prints that are
associated with the building or structure, Usually the architect will give a dimension only
once to save space,

However, many dimensions can be found by simple arithmetic, Simply by adding and/or
subtracting other dimensions on the print, the missing one may be found. Figure 3-90 shows how
a missing dimension could be found by using a simple addition and subtraction, By adding the
two dimensions given and subtracting them from the overall dimension, the unknown distance
between A and B can be found.

3.0 160" o 15°.12%
+ g - 74"
vy L

The unknown dimension between A and 8 1s 8'-8",

18'-0" .
(NTS)

Fig 3-9. Finding missing dimensions.

EXERCISE: Answer the following questions and compare your answers with the answers listed at
: the end of the study unit,

1. What 1s the unknown dimension of (C) on the 11lustration below?

©

¢ —m

H-——— en’@-)o" » (NTS)
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2. What §s the unkrown dimensfon of (Z) on the §1lustration below?

15'e 43—

.- ®

:
[ )

3. what 1s the unknown dimension’ between A and B on the f1lustration below?

Section 11. DETAIL DRAWINGS

Detafl drawings are iarge scale drawings which show features that do not appear {or ap-
pear on too small 8 Scale) on the plans, elevations, and section views. Details do not have a
cutting plane indication, but are simply noted by a code. The construction around doors,
windows, and eaves §$ usually shown in detail drawings. Other details which are customarily
shown are sills, girder and Joist connections.

Work Unfit 3-4. DETAIL SCALE
IDENTIFY, FROM A DETAIL DRAWING, THE SCALE USED.

As mentioned earlier, a detail drawing 18 indicated by a code or the notation "SEE DE-
TAIL® which will be used to call attention to the fact that more information s available
about that specific part of the structure (fig 3.10). The detail may be located on the same
sheet where the designated part is or 1t may be elsewhere on another sheet. Many times,
several detafls will be grouped on one sheet; however, when a detail 1s drawn, it will usually
be placed on the same sheet so reference can be made to it without too much inconvenience to

the buflder.

Detai) scale. After the detail drawing has been located, the builder must ceterine
the scaTe used to show the detafl. If the details are not too difficult to understand, they
may be drawn to the same scale &S the plan, elevation, or section views. Details that show
structural information will normally be drawn at a larger scale so that the parts can be shown
with more clarity. The architect can use any of the scales previously mentioned in work unit
3.2, depending on how targe the view must be drawn, so that all the fnformation can be seen

clearly.
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EACH SIDE
CORNER FRAMING DETAIL .

SCALE- 1"s1'-0"
Fig 3-10. Detall drasing.

Figure 3-11 shows 8 detall drawing without any scale Indicated. Occasionally an archi-
tect will include a detai) drawing for informational purposes only: thus the scale 13 not
geenga. The architect will Indicate this by 11sting (No scole) under the detall title {t1g

"11 'Y

BLOCKING BETWEEN JOISTS
FOR SQUARE-EDGE PLYWOOD

{NO SCALE)

Fig 3-11, Oetatl without scale.

Many times an architect will use preferred scales when drawing details, becsuse the
builder using the Prints carries 8 folding ruler that 1s divided Into inches tnd sixteenths of
an inch. Each 1716 inch on the rule would equal one-inch on & detall drawn to 3/4" « 1'.0°
scale. A 1ist of preferred scales and their relationship to the measuremnts on a folding
rule 18 shown below,

374" = 1'-0" scale - 1/16" on rule * 1" on detail

1 1/2% = 1°-0" scale - 1/8" on rule = 1" on detall

3 = 1’0" scale - 1/4" on rule 1 on detail
FULL SIZE scale - 1" on rule = 1" on detall

Thase scales are the preferred ones; hovever, an architect may and will use any of the
scales available to him on an architect’s scale. Therefore, & builder when reading a detail
drawing must be very careful about the scele used.
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Q 94




EXERCISE: Answer the following questions and Compare your answers with the answers given at
the end of the study unit,

1. The detail drawing $1lustration below S drawn to scale.

18® ASPMALT FELT
210" (MIN) ASPHALT SMINGLES

210" SCREENED VENT
{ALTERNATE TRUSS SPACES)

%" 8T0. GRADE PLYWOOO

2x6é FRIEZE BOARD

x6 FACIA
%" PLYWOOD - 4'x 9’
" OR EQuAL
L s
CORNICE DETAIL
TRUSS
SCALE=-1"s |- 0"
2. What scale 5 used on the detai) 11lustrated below?
OFFSET PLATE
THICKNESS OF
SKINTBOARD . ,
SIDING
USE SOIL COVER .
L SEE SHEET 4 7
'rSEcEms‘:[L;éch)E oo Fg M&TERIAL—G— : '
c— | CLEARANCE — 1
Voo Pt “TREATED POST
SECTION ELEVATION

ALTERNATE SKIRTBOARD DETAIL
SCALE~ ¥'s 1~0"
Work Unit 3-5. INTERIOR DETAILS
TOENTIFY, FRDM AN ILLUSTRATION, ANY INTERIOR DETAIL ORAWINGS.

Interior detail drawings can consist of, but are not limited to, the following ftems:
views of kitchen cabinets and 811 built-in 1tems, cabinets and closets throughout the build-
ing, permanently attached items in the bathroom, interior trim, fireplaces, and stairways.

Most of the 1tems shown in a detail will also be shown on a plan or elevation view

elsewhere on the set of prints; however, they do not include enough information for the
buflder. Therefore, a detail drawing is drawn to give the builder this needed information.
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Oetail drawings of kitchen, Figure 3-12 shows two detailed elevation viaws of a typi-
cal kitchen, 1ne Tqms'fngs not only give the measurement of the cabinets, but also show where

the sink, range, and refrigator are to be located,

KITCHEN CABINET
STAIR WALL
CALE ~ Whig

L e .-I'“L..g

E

KITCHEN CABINET
ONiNG ROC N SIDE
CALE - W0t

Fig 3-12, Kitchen detail drawiny.
Oetail drawings of closets, Figure 3-13 shows both a front view and a side view of a

typical cioset (wardrobel, By using the information Provided on the detail, the builder would

have very 1ittle trouble building the closet,

3-13
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— LA
- F
rons”

SECTION

WARDROBE -
SEO?&?. ;!;-&Ol BEOROOMS

Fig 3-13, Closet detail drawing.

Oetail drawings of bathrooms, Figure 3-14 shows & typical bathroom detail drawing,
From the Eﬁ!'l'a'ﬁ'ﬁ#r cail cetermine the exact 10cation of every fixture in the bathroom.

Fig 3-14, Bathroom detail drming,
Oetail drowing of interior trim, Figure 3-15 1s a typicel detail drawing that shows

hew the winaod orim mutt plied. Figure 3-16 is a detai) _drawing of how the base molding
is applied. Figure 3-17 1s a detail drawing of the ceiling molding., None of the details are

drain to scale,
3-14
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Fig 3-15. Detail drawing of window trim.

Fig 3-16. Detall drawing of base molding.

Fig 3-17. Detatl drawing of celling molding.

Detail drawing of an intarior stairway. A typical detatl drawing showing a stalrway
and opening 13 1'l'lusgraﬁi Tn Tigure 3-18, ﬁa detall shown 13 not to scale; however, from 1t
the builder can obtain a 1ot of Information such as headroom, width of tread, height of riser,
and total rise of the stairway that he will use to build the stairway.
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Fig 3-18. Stairway detail drawing.
Detail drawing of & fireplace. Figure 3-19 shows a typical detail drawing of a masonry

fireplace. ne view presentea 1s a sectional cut of a fireplace. Usually for & fireplace the

complete set of details will consist of a section, plan, and elevation view because of the
complexity of the construction,

FIREPLACE
FLUE LINER

| waLt STUDS
walt. 8STUDS }
HEADER
PFURNACE l
FLUE LINER - . e I 2" cl.ng:ucz--'
- ALL SIDES
- / “k
o !
i

.II
DAMPER~—— N
OMOKE SHELF — L

. 168" MIN,
OTEEL ANOGLE —__} " _
FIRE BRICK —— ] ; ! ¥k -
l‘“-_—- .
OUTER
ASH DUMP NN HCARTH

NN ol
AEINFORCED N
CONCARETE ¢ ‘~

8" MIN, —=al

Fig 3-19. Fireplace detai} drawing.
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EXERCISE: Answer the following questions and compare your answers with the answers given at
the ond of the study untt.

1. The f1lustration below i3 an example of a detatl drawing of a

2. The $1lustration Delow s an example of a detat) drawing.

work tinft 3-6. EXTERIOR DETAILS
IDENTIFY, FROM AN ILLUSTRATION, ANY EXTERIOR DETAIL DRAWING.

An extertor detetl can be drawn of any object when the architect usually feals
additional fnformation is needed. Therefore, we will not try to show every type «f extertor
detatl drawing, however, we will show some OF the objects that are usuaslly drawn ln detatl.

Cornfce detati. The corntce of & butlding fs the projection of the roof at the eave
1¥ne which Torms 8 connection between the roof and stdewalls. [n geble roofs ft fs formed on

each side of the buflding, and tn hip roofs t ts continuous around the perimeter. Figure
3-20 shows 8 typicul cornice detat’ Jrawn to 1% = 1'.0° scale.
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16¥ asPHALT FELT
210" (MIN) ASPHALT SHINGLES

("s10" SCREENED VENT
(ALTERNATE RAFTER SPACES)

14'STD. GRADE PLYWOOD

ORIP EOGE

n2
216 FRIEZE DOARD

% PLYWOOD ~ ¢'x9’
" OR EQUAL

30"

CORNICE OETAIL

RAFTER AND JOIsT hd
SCALE- "3 V-0

Fig 3-20. Typical cornice detail.

Gable end overhang. The gable end overhang is the extension of a gable roof beyond the
oend wall o ng. The detail will give the builder information about the types and
size of materials and haw far the overhang will extend beyond the snd wall. Figure 3-21 shows
& typical end overhang.

ASPHALT

. % .

SHINGLES

18¥ ASPHALT FELT

__1x2 MOLDING
214 FLY RAFTER

224 STUDS—

GABLE END, OVERHANG

SCALE~1"s1'~ 0’

Fig 3-21. Typical gable end overkang.

Vent pipe openings in roof. Normally &1l the openings in the roof will be shown in
detail.” Fiqure 3555 Eﬁgt a typical vent pipe detail,

3-18
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SCALE: * = l-o"

Fig 3-22. Vent pipe detail.

Smokejack and chimney details. Openings for smokertacks (pipes, jacks) and chimneys
will be shown In geca rawin

?s 50 that the builder can provide an adequate openiug in the
roof. Additional information

$ usually provided which wil) show the exact siz¢ and Yocation
of the chimney or smokestack. Figure 3-23 shows a smokestack (jack) deiail. MNote the
similarity between the smokestack shown fn figure 3-23 and the vent pipe showmm in figure 3-22,

SMOKE PIPE TO EXTEND 3-0°
BOVE WGH POINT or ROOF

276’ RARTER

2o Fhc ' wmaona

3 nsuiAT oM (4 S1DE5)
INSYALL BEFORE
SHEZT METAC.

SCALE : f = }-O"

Fig 3-23.. Smokestack detail.

Louver and rid.e ventilator details. Buildings with Youvered or ridge ventilators will
usually snow decails of tne ventS. Fligure 3-24 shows 3 louver detafl. A ridge ventilator
detai) 4s shown in figure 3-28.




LOUVER PETAIL

JCALE! 1IT3 ) O

COVER SACK WITH INDECT SCRESN

Fig 3-24. Louver detail drawing.
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Fig 3-25. Ridge ventilator detall drawing.
Exterdor stair/step detalls. 1If a building has exterior stairs or steps, the architect

will usuaTly drew a detall showTng the design and size of the stairs. A typical stair detatl
1s shown in figure 3-26.

' £ FiooR siwe

Svd 436 TREAD

[ 1Y P
. -
1 .ﬁ;:_
=t

Sf "Wmm

m"r 8AD

.‘E:.‘\‘ e RADE LINE .
28" MuD 31

STAIR DETAIL

SCALE: | »i-0
Fig 3-26. Exterior stair detail.
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Skirthoard detai) drawing, Many buildings that have s post foundation wil) use
skirting to T177 In the Space oetween the floor joist and the finished grade. The architect
may choose to show a detai) of how the skirthoard wil) be attached, Figure 3-27 shows a
skirtboard detail drawing,

- SiING o !

NaW TO LEDGER
of

L
10F-0% Qi

seace l‘;ac - h:mn'r.l& PLTHDOO ON *
STAQQEN HARD RD O N
- t‘rmmu e -TREATED POST
G CLEARANCE . -
]
] ' '
SECTION CELEVATICN

SKIRTBDARD DETAIL ,
seMLE - 1" K0t

Fig 3-27, Skirtboard detai) drawing.
This work unit has shown only a few of the many objects that con be drawn in detai) by
the architect, He may show by drawing in detai) any unusua) use of siding, a dormer, an
unusua) entranceway, or an unusual pattern of Yaying brick used for ornamenta) decoration.

EXERCISE: Answer the following questions and compare your answers with the answers given at
the end of the study unit.

1. What exterior detai) 1s 11lustrated by the drawing below?

ORiP
EDGE
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2. The f1lustration below is an example of an exterior detail
drawing.

T
Zed HAMMAL
e 5086
24 POST
)
= e 1
t',{:.‘.-
- ! “% M TILD .
3 s KREPLAYE
Rl airun
' Al weg og
. Bob M ML
. ‘:0.4' . £Te s

Work Unit 3-7. WINDOW AMD DOOR DETAILS
IDENTIFY, FROM AN ILLUSTRATION, A WIKDOW DETAIL ORAWING.
IDENTIFY, FROM AN ILLUSTRATION, A DOOR DETAIL DRAWING.

Most windows and their frames are millwork items that are usually fully yssembled at
the factory. Window units, for example, often have the sash fitted, are wea!herstripped, the
frame assembled, and the exterior casing in place. Standard combination storms and screens or
separate units may also be included. Since most windows come fully assembled, most
construction prints in the business world will not show window details. However, this is not
true on milftary construction prints. Usually all military construction prints will include
detail drawings for every type of window used in the structure.

Detajls ?own on double-hung window. The double-hung window is perhaps the most
familfar type of window. consists of an upper and lower sash that slide vertically in
separate grooves in the side jambs or in full-width metal weatherstr‘yping. The top of the
window frame is called the head. The sides of the window are called .;m:. The bottom i3
called the si11. Figure 3-28 shows a double-hung window with four (4) details and the
location from which the detail is taken. Figure 3-28A shows & crogs section view of the
head. Figure 3.28B shows a cross section view of the meeting rails. Figure 3-28C shows &
;orosg section view of the side jamb (notice that the jemb section is a plan view, 1ooking

wn).
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Fig 3-26.

ons. View

18 shown in view C.

rigire 3-29
18 3 sectional view of the head.
1o00king down) of the meeting rails.

Double-hung window details.

Detafls '!ﬁ" oh casement windows.
usually mlwn S1ng outwara.

{4} getai
view
down).

Casoment windows consist of side-hin
shoWs an outswinging casement win
View D 13 &
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s7ctiona1 view
A sectional view of side jamb (plan view, 1ook1ng
View D shows a'sectional view of the sill,



- ——HEADER
2 omiP CAP
¥ ol S cAmNG
Y ) wEaD Jaml
a . STOM AND WEATH
SARN

naBBRYED
tRIE

INSULAYED OLASS

EET sTILES
NG WEATHERBTRIP

il p—— DOUBLE BTUOD
'NBUL ATION

SIDE JamS
i OF=ninoe
SASH

3
f—nh—— 948N »

SiLL

e INSUL ATION

F'g 3'29-

Detai1s shown on stationary windows, Stationary windows used alone or in combination
with doubie-hung or casement m'nom: s usually consist of a wood sash with a large single 1ight
of insulated glass. A stationary window with two (2) detall views 13 shown in figure 3-30,
View A shows & section view of the head, and view B shows 2 section view of the si111, Also,
shown 1n figure 3-30 13 an {1lustration of a stationary window used in combination with two
double-hung windows,

Casement window detall,

3.24
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OMip CAP
CAMING

HEAD JAMS

2ABH

INSULATED aLASS

—=ditt

. —DOUBLE PFLaTE

TreiCab USE IN COMBINATION WiTH OTHER
TYPLS

Fig 3-30. Stationary window details.

Details shown of awning windows. An awning windav unit consists of a frame in which
one or more ope ve sasnes are installed. The sashes of the awning type window are wmade to
sing outward at the bottom. A similar unit, called tha hopper type, 1s one in which the top
of *** sash swings inward. Figure 3-31 shoss an awning typs window with three (3) details and
8 typ..al combination of several suning windows in one unit. View A of figure 3-31 shows a
cross section view of the head. View B 1s a cross section view of the horfzonta) mllion
betwean the top and bottom sash. View C 1s a crnss section view of the si111. The phantom
1ines in views A, B, and C represent the swing of the hopper type window.

3.26
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TYPICAL COn  NATION OF UNITS

Fig 331, Awning window details.

Exterior door details, Most doors and their frames are preassembled at a factory and
delivered to a construction site in the same manner as the windows which we discussed
carlier., However, in military construction, the doors and their frames will usually be
constructed on the job site, A door detail will be needed in order to accomplish this,
Figure 3-32 shows a typical panel type exterior door and three door detalls, The head detail
1s shown in view A, View C shows the $111 detall whicn 13 taken directly below the head
detail at the bottom of the door, Views A and C are taken from the left side of the door
Yooking toward the right side of the door. The jamb detail shown in view B 1s a plan view,

1ooking down. Notice that all three views show a combination storm door used with the
exterior door,
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Fig 3-32. Typical exterfor door details.
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EXERCISE: Anwwer the following questions and compare your answers with the gaswers given at
the end of the study unit.

1. The 11lustration belmw 1s & head detai) for a

2. The door detai) 11lustrated below 13 a detai) drawing of the door

3. The drasing 1) ustrated balow 1s a detai) of a .,

SCREEN
LY T
\.\
-1 2 Bl
d INBUL ATION
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4. The 11lustration below 15 & detatl of a window

#H—— poueLe arup
INSULATION

Work Unit 3-B. SECTION VIEWS
IDENTIFY A SECTION VIEW OF A FOUNDATION PLAN.

10ENTIFY, USING A WALL SECTION VIEW, ANY OF THE MATERIALS USED IN THE CONSTRUCTION
OF THE BUILOING.

A gsection Shows how 8 structure looks when cut vertically by a cutting plane. It 4s
drovn to 8 scale showing detal1s of a particular construction feature that cannot be gfven In
the general drawing. The section provides information on hefght, materdals, fastening,
support systems, and concealed features. Section drawings are used to give a clear view of
the interfor or hidden features of the object which normdlly cannot be clearly observed in
conventional outside views.

As mentioned in study unit ), work unft 1-3, a section view 1s obtatned by cutting asay
part of an object to show the shape and the construction at the cutting plane. The most
commmon position of the cutting plane 1s through the longest dimension, or main longitudinal
axis and parallel to the front view, The cutting plane will be 1dentified by a double set of
letters such as A-A, 8-B, ptc. The actual view of the gection after 1t has been cut will also
be fdentified by the same set of letters, Figure 3-33 shows a typical section v/ew and how
the cut was made through the building,

TYPICAL SMALL GUILDING SMOWING CUTTING PLANE A=A AND SECTION
DEVELOPED FAOM THE CUTTING PLANE

Fig 3-33. Development of & section view.
L |

Section views of foundations. Foundations (both wall and colum) wil1 normally have
section views Included on a set or construction prints. Section views of the foundation will
show the shape of the footing(s), materials used, size of materfals used, snd any unusual
features about the foundation. Figurs 3-34 shows & typical columm foundation plan with the
architect's note to see section view A-A and B-B on sheet 3 of the construction prints. Jhis
13 the typical way an architect will let the builder know about & section view tha* wi1] give
the buflder the needed Information. Sections A-A and B-B are shown In figure 3-35,
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Fig 3-34. Foundatfon fndfcating the sectfon views that are
avaflable,

SECTION AA SECTION 8-8
ALE * Moo’

Fig 3-38. Sectfon view of a column foundatfon.

3-30
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Figure 3-36 shows a typical section view of a wall foundation. Note that the architect
not only givas Information about the materials used 1n the foundation, but also includes the
materials used in the construction of the floor and wall,

Fig 3-36. Typicel section view of a wall foundation.

Wall section views. The wall section view 1s of primary importance to construction
superviSOrs ang to Uhe craftsmen who do the actual buflding. The wall section shows the
copstruction of the walls as well as the way 1n which structural members and other features
are joined together. Since most wall sections extend vertically from the foundation to the
roof, they will contain information not only about the wall,; but also about the roof and
foundation. Figure 3-37 shows a typical wall section view. WNotice the large amount of
structural information included on the section view 11lustrated. Information about exterior
finish on both the wall and roof are shown (roof finish 1s 45¢ rol) roofing over 1" x 8"
sheathing). The wall will have 1/4* x 1/2" x 6" bevel s1ding for exterior finish and 1/2"
gypsum for {nterior finish mterial,

3-31
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TYPICAL WALL SECTION

SCALE: t"wi"0"

Fig 3-37. Typical wall section view.

EXERCISE: Answer the following questions and compare your answers with the answers given at
the end of the study unit.

1. What type of section view will give information about the size and shape of
footings?
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3.

Nota:

The 11lustration shawn below 1s an examplie of &

view,

Foundation section views could show both column foundation or

views,

What type of section view will give information about the extarior finish?

What section view would give 8 builder information about the finish used on the
roof? '

Questions 6 through 10 pertain to the 1)lustration below.




6. What type of material 1s used for the outside wall sheathing?

7. Mhat size are the floor joists?

8. What type of materia]l 13 used on the inside wall?

9. What size 1s the material used to finish the floor?

10. What type of shingles are to be used on the roof?

Section 111. FRAMING PLAN

Framing plans show the size, number, and location of structural mesbers which form the
building frame work. Separate plans may be furnished for floors, walls, and roofs.
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Work Unit 3-9. FLOOR FRAMING PLANS
TOENTIFY, FROM AN ILLUSTRATION, A FLOOR FRAMING PLAN.

Floor framing plan. Framing plans for floors are basically plan views of the girders
and joists. The s1ze and spacing of the joists, the size and number of girders. and the
bridging are noted on the plan. A typical floor framing plan 1S shown in figure 3.38. By
reading the floor framing plan. you learn that the girders wil) be made up of three 2 x 6's
{or three 2 x 8's for 20-foot spans}. The joists wil) be made up of 2 x 6's and are to be
spaced at intervals of 3 feet (2“ x 6% at 3'-0* 0.C.) with bridging. The joist lengths are
Joined at the footings with | 1/2 x 2-foot splices. Note that there are two types of footings
indicated (type C and type D}. Detailed views of footinas. joists, girders, or foundations
my be shown on the framing plan if the architect feels additional information is needed.

-—l"-ll% 18- 0" 18- 0" -1
1 rky res et
_'": = 7| I__.__‘t Sl = Lo o e
' l i |I n 3-EX ORORR l
— | ¢(3-2"%8" FOR 20' SPAN o
- = RN
3 » 26" JOISTS®2-0" 0C, /
N woanw
2.2'x6°J0i18T8 |
: 117
% Il
Lo ' I -
17
(3-2°X 8" FOR 20'8PAN)  \ ' I

bwd be T B L-J -dd
\M’C’ POOTING

Fig 3-33. Floor framing plan.

EXERCISE: Answer the following questions and compare your answers with the answeps given at
the end of the study unit.

1. What plan would show the size and spacing of the joists. the size and number of the
girders. and the type of bridging used?

3.38
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2, The 111ustration below 18 an example of a * plan.
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Work Unit 3-1D. ROOF FRAMING PLAN
IDENTIFY, FROM AN ILLUSTRATION, A ROOF FRAMING PLAN.

Roof framing plan. Framing plans for roofs are very similar to floor framing plans and
impart gne same pasic ¢ of information. Normally shown is the size and spacing of rafters,
ridgeboard, bearing walls, any roof openings, and other structural members in the roof as
noted by the architect. Figure 3-39 shows a typical roof framing plan for a gable roof with a
slope of 6 and 12 (6 inches of rise for every fong of run). After reading the plan, you can
deternine that the rafters will be'2 x 6's spaced 18 inches on center. A ridgeboard made up
of 2" x 8" stock will be used in the roof. framing plan 2130 {ndicates an opening for a
chimney. The rafters will extend 1 foot beyond the edge of the building.

OPENING FOR CHIMNEY

D000 000000101 -0 ovennma

" 20" RIDGE BOARD .

246" RAFTERS 107 0.C.
UNIT OF RISE &' PER POOT

SERRSRRARARRATpZEM)

Fig 3-39. Roof framing plan.
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EXERCISE: Answer the following questions and compare your answers with the answers in the
back of the study unit,

1. What framing plan would show the size and spacing of the rafters?

2. The f1lustration below s a» example of a

i Il
=S

2"x8" RIDGE BOARD

Work Unit 3-11. WALL FRAMING PLAN
IDENTIFY, FROM AN ILLUSTRATION, A WALL FRAMING PLAN.

Wall framing plans Sdetails). Wall framing plans (also called wall framing details)
present intormation aoout the size and location of studs, diagonal bracing, cripples.
trimmers, headers, fire blocks (girts), plates, and corner posts. The door and window framing
can also be shown in a wall framing plan. Figure 3-40 shows both a typical wall framing plan
and a detailed drawing that shows where wall framing members are located. Notice that the
framing plan gives not only the size of the studs, but a1so gives the on-center spacing at
16%. Wall fiaming glans € be as simgle as the one f1lustrated in figure 3-40 or they may be
vefy complicated. Their complexity 1 depend upon the amount of information that the

architect is trying to include on the plan.




Fig 3-40., Typical wall framing plan.

EXERCISE: Answer the following items about the §1lustration below. Compare your answers with
the answers given at the end of the study unit.
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1. The 11lustration 18 an example of 2 framing plan.

2. that size nails are to be used to fasten the studs to the sole plate?

3. The stud spacing is to be either or
inch2s on center.

Section 1V, TYPES OF FRAME CONSTRUCTION

There are four principal types of frame construction which are used today in the
construction of 1ight structures. They are platform {also called western), balloon, braced,
and plank and beam. A brick veneer structure i3 alsv considered a frame structure because the
fnternal or supporting structure is entirely of wood framing. So01id masonry construction such
as brick or concrete block will not be discussed because of the 1imited use of masonry
construction in the theater of operations. Braced frame, plank. and beam construction will
not be discussed efther. This section will concentrate on the platform and ballocn framing
methods which are the most widely used in the theater of operations.

Work Unit 3-12, PLATFORM FRAMING
JOENTIFY, FROM AN ILLUSTRATION, A PLATFORM FRAME DRAWING.

égin}'l‘?, FROM AN ILLUSTRATION, ANY FOUR OF THE STRUCTURAL MEMBERS USED IN PLATFORM

Platform framing. The slatform (a1so called western) frame is the most commonly used
method Tn miT{tary construction. 1t is distinguished by the floor platforms independently
framed as shown in figure 3-41, the second and third floors supported by studs one story in
height. Framing of this <y:a is fast, safe, and allows for extensive use of short materials.
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Interior partitions and exterfor walls are framed with material of the same length, thereby
insuring proger balance 1n case of any shrinkage,

Fig 3-41. Platform (western) frame construction.

Bacause each floor 13 framed separately, the subfloor 1* 1aid “"story by story" before
the wall and partition studs are ratsed (fig 3-42). The studs are fastened to a sole plate
that 1n turn 1s fastened through the subfloor to the floor jJoists. It 18 very difficult to
1nstall service pipe or wiring 1n these walls after they have been covered.

Fig 3-42. Method of framing upper-floor joists and studs
in platform framing.

The platform frame 1s preferred for one-story structures since 1t permits both the
bearing and nonbearing walls, which are supported by the joist, to settle uniformly.

Typical main components of the platform frame are the following:

(1) Mall studs. Studs are the closely spaced vertical members of partitions and
outsTde walls. Their purpose 1s to support the weight of the upper floors and to
provide a framework for exterior and interior finishes.

(2) plates. A top plate 1s a horizontal member of a partition or frame wall, It

serves as a cap for studs and support for the joists. The sofl plate {bottom
plate) serves as a rest for the studs.
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(3) Bracing. Diagonal braces aro permanent parts of a building which serve to stiffen
the walls, keep the corners square and Plumb, and prevent the frame from being
distorted, The common types of bracing which you will use aro let-in, set-in, and

block bracing,
(4) Joigts. Joists are laid edgewise to support the floor boards.
{5) Rafter, The ribs are run from hip, or ridge, to eaves in the roof,

{6) S111, S111s are horizontal members that either rest upon or form the foundation of
w’e- *

{7) Sheath.2g. Sheathing {s generally applied diagonall, to assist in strengthening
structure,

A1l of the aforamentioned components are {11lustrated in figure 5-41,

EXERCISE: Answer the following questions sbout the {11lustration below, Compare your answers
with the answers given at the end of the study unit,

1. The 11lustrztion shown 13 an example of framing,

2. 1n what location on the {1lustration would you find a stud?
3. 1nwhat 1ocation on the 11lustration would you find & Joist?
4, At which 1ocation would you find a diagonal brace?

5. Which location indicates extarior wall sheathing?

6. Which location indicates the top plate?

Work Unit 3-13, BALLOON FRAMING
IDENTIFY, FROM AN ILLUSTRATION, A BALLOON FRAME DRAWING,
STATE THE MAJOR DIFFERENCE BETWEEN BALLOON FRAAING AND PLATFURM FRAMING.

Balloon framing. The major characteristic of the balloon frame shown in figure 3-43 13
the use of stuas extending from the s111 (sole) plate to the rafters. Also, the joist ends
are supportad by ledge (or ribbon) boards and are nailed to the stujs as shown in figure

3-44, The ribbon board 13 let into (seated in) the stud to form a rigid support for the
joist, The balloon frame offers the advantages of speed and economy of construction as
compared to the braced frams method, The continuous studs facilitate easy installation of
service pipe, conduit, etc,, without cutting through plates and weakening the structure,
Corner braces for this frame sre lighter than in the braced frame and are let into the cutside

sdges of the studs,
3-40
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in balloon framing.

Fig 3-43. Balloon frame construction.

Fig 3-44. Method of supporting upper floor joist ends




EXERCISE: Answer the following questions and compare your answers with the answers given at
the end of the study unit.

1. The §1lustration below is an examble of frame construction,
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2. The major difference between platform and balloon frame construction i that in
ballocn framing the studs run from the plate to the .

SUMMARY REVIEW

In the preceding work units, you have been introduced to the architect's scale and its
uses, You are now able to determine dimensions from prints by using the architect's scale,
You can locate and read various types of deteil drawing and framing plans. You can also
fdentify the two main types of frame construc.ion used in the theater of operations &s balloon
and platform framing.
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Answers to Study Unit #3 Exercises
Hork l.ll'lit 3"10

1. 1'-0" ar 1 foot
2. graphic
3, 1/4% e Q0

Work Unit 3-2.

lo ‘."?.
2. 46"
T3, 12'-11¢
4, 12'-4"
5. 9' "9“

Work Unit 3-3.
1. 11'-6*
2, 21'-7 174
3. 3-8 34
Work Unit 3-4,

lo 1. . 1"0'
2. 3/4" = 1'Q¢

Work Unit 3-§5.

1. shelf
2. stair (stairway)

Work Unit 3-6,

1. Cornice
2. stairs (stajrway)

Work Unit 3-7.

1. door
2. sin
3. window
4, jamd

Work Unit 3-8,

Foundation
foundation section
wall foundation
wall section

Wall

-

-

-

-

1" x 6" siding
2" x 8"

-

-

5/8" plaster board
25732 g
Asphalt

Nork Unit 3-9,

-

DD DU )P

[y

-

1. Floor framing plan
2. Floor framing

3-43

hrk l.ll'lit 3'100

1. Roof framing plan
2. Roof framing

Work Unit 3-11.

1. wall
2. 16
. 16" or 28"

Work Unit 3-12.

1. platfenm
2. D
3. K
4, H
5. J
6. €

Work Unit 3-13.

1. Balloon
2. $11 (sole), rafter
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STUDY UNIT 4
UTILITY, HEATING, AND AIR CONDITIDNING

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF TH1S STUDY UNIT, YDU WILL BE
ABLE TD IDENTIFY UTILITY, HEATING, AND AIR CONDITIONING SYMBOLS AND ABBREVIATIONS.
;ElA.l“glLL ALSD BE ABLE TOD READ AND UNDERSTAND UTILITY, HEATING, AND AIR CONDITIONING

The architect will make the original drawings of the job when construction projects are
large. These drawings are known as working drawings; they are then printed and are known as
mkin? prints. At the same time, other sets of drawings are also prepared, each for the
electrical wrk, for the plumbing, the heating and air conditioning and so on. However, for a
small construction project, the architect will normally include the electrical plan, the
plumbing plan, and the heating/air conditioning plan with the original set of drawings.

A1l builders and craftsmen should be able to read and understand the sections of the
prints that pertain to their related fields. They should also have a general understanding of
the information found on the other plans. Utility, heating, and air conditioning plans are
used primarily by the craftsmen responsible for these functions, but they are important to the
builder as well. Most utility, heating, and air conditioning installations require that open.
ings be left in walls, floors, and roofs for the admission or installation of these features.
The buflder who §s placing a concrete foundatfon wall must study the specialized utility/
heating/air conditioning plans to determine the number, sizes, and locetions of the openings
he must leave for these operations.

Section 1. ELECTRICAL PLANS

On military construction prints the electrical information normally is shown on the
floor plans. Occasionally the electrical work s so complex that the information must be
shown on & separate electrical plan. The electrical plan should show the locations of
switches, light fixtures, receptacles, and in some cases electrical devices such as TV's,
stoves, and dryers. An electrical wiring plan (diagram) showing all the wiring and cable runs
may be included. Additional information will usually be shown in the specifications and
schedules section of the construction prints.

This section will concentrate on the basic electrical plan and the symbols and abbrevi-
ations used on them.

Work Unft 4-1. ELECTRICAL SYMBOLS
IDENTIFY, FROM AN ILLUSTRATION, ANY THREE ELECTRICAL SYMBOLS.
Electrical symbols.

As mentioned in study umit 2, the architect uses Symbols to furnish a lot of informa-
tion in a very small space. Many of the electrical symbols will not have the same shape or
features as those we talked about in study unit 2 on elevation drawings and floor plans. Many
symbols are very similar in desi?n and shape and the builder must use caution if there is any
uncertainty about what the symbol represents. Normally the architect will show any unusua)
symbol in a legend on the electrical plan. Figure 4-1 shows some of the most commonly used
electrical 1ine symbols. Figure 4-2 shows some of the more commonly used switches, receptacle
outlets, and lighting fixtures. Notice the similarity between 2 cefling light fixture and a
single receptacle outlet.
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ITEM $YMBOL

WIRING CONCEALED IN
CEILING OR WALL

WIRING CONCEALED IN
FLOOR

BRANCH CIRCUIT HOME RUN TO
PANEL BOARD (NO. OF ARROWS A.l A.S

EQUALS NO. OF CIRCUITS, DESIGNATION
IDENTIFIES DESIGNATION AT PANEL)

THREE OR MORE WIRES (NO. OF CROSS

LINES EQUALS NO. OF CONDUCTORS y77,
TWO CONDUCTORS INDICATED IF NOT 777
OTHERWISE NOTED) ‘

INCOMING SERVICE LINES >

CROSSED CONDUCTORS, NOT CONNECTED  —{—OR —o-

SPLICE OR SOLDERED CONNECTION —4—or -

CABLED CONNECTOR (SOLDERLESS) ——

WIRE TURNED UP

WIRE TURNED DOWN o

Fig 4-1. Line symbols for electrical wiring.
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(TEM SYMBOL (LLUSTRATION

SWITCHES -
SINGLE POLE SWITCH 8
OOUBLE POLE SWITCH 82
THREE WAY SWITCH S
SWITCH AND PILOT LAMP Sp
CEILING PULL SWITCH ®

PANEL BOARDS AND RELATED EQUIPMENT

PANEL BOARD AND CABINET -
SWITCHBOARD, CONTROL STATION OR [ ]
SUBSTATION

SERVICE SWITCH OR CIRGUIT BREAKEN | S OR gEOR(Y)

EXTERNALLY %eo DISCONNECT  m—

MOTOR CONTROLLER =) 0R
MISCELLANZOUS -

TELEPHONE DI

THERMOSTAT )

MOTOR ®

Fig 4-2, Symbols for electrical fixtures snd controls.

4-3
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___ITEM SYMBOL ILLUSTRATION
LIGHTING OUTLETS

CEILING O
wALL O

FLUORESCENT FIXTURE cT

CONTINUOUS ROW FLUORESCENY
FIXTURE 8T 1 ]

BARE LAM;TEI#DRESCENT —_—:

* LETTERS ADDED TO SYMBOLS INDICATE SPECIAL TYPE OR USAGE

J* JUNCTION BOX R- RECESSED
L- LOW VOLTAGE Xe EXIT LIGHTY

RECEPTACLE OUTLETS’’-

SINGLE OUTLET Ve,
OUPLEX OUTLEY )
QUADRUPLEX OUTLET P rO,
SPECIAL PURPOSE DUTLET D= @
20-AMP, 250- VOLT OUTLEY _®
SINGLE FLOOR O] on

(8O AROUND. ANY OF ABOVE O

INDICATES FLOOR QUTLEY OF

SAME TYPE)

“*LETTER G NEXT TO SYMBOL INDICATES GROUNDING TYPE

Fig 4-2. Symbols for electrical fixtures and controls.-(continued).
EXERCISE: Answer the following questions and compare your responses with the answers listed
at the end of the study unit.
1. The symbol S3 Is the symbol for a(an)
2. The symbcl O §s the symbol for afan)

3. The symbol ~(T) §s the symbol for a(an)

4-4
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4. What §s represented by the symbol ¥1lustrated below?

§. The {1lustration below IS the symbo) for

[O

6. The {1lustration below §S the Symbol for

il“

7. What is represented by the symbol i1lustrated below?

B*r®

Work Unft 42, ELECTRICAL ABBREVIATIONS
MATCH, FROM A L1ST, ANY THREE ELECTRICAL ABBREVIATIONS TD THEIR CORRECT TERMS.

Electrical plan abbreviations. Electrical plans can and do contain any amount of
accedted aﬁﬁrev%a%gons.' The arcnitect wil) use abbreviations when space is not avajlable to
Jetter the term in its entirety. Most architects will use an accepted form of abbreviation,
but if there §$ any doubt, he will spell out the word completely. Many abbreviations can have
more than one meaning. The abbreviation "F,* for example, could represent "fan® or “furnace";
therefore, the builder must be very careful about his interpretation of an abbreviation. 1f
there iS any question about the meaning of an abbreviation, the builder Should contact the
architect or draftsman for the true meaning.

Table 4«1, Electrical plan abbreviations
TERM ABBREVIATION

F L Y I T Y 1]
Alr Conditionil‘lg o 4 4 4 s e 4 s s e s e s e e e s e s s s 4 +AIR COND
ATUMINUM o ¢ 4 6 & o o o o o o o o 6 0 & o 4 6 6 5 o 6 6 0 00 o0 JAL
American Wire Gage R R N N R N T T T T T T S S S T S S S R AWG
mre PO Y .
CIreutt o . 4 ¢ 4 v ¢ ¢ ¢ s 4 b e s s s s s s s e s s e e s s CIR
c‘rcu‘t Breaker O T T T TN T ST S TR T SRR TN T S RSP SR SY SR S R S CB
Clothes Ul“yer‘ PP 1 1]
CONAUIt ¢ o ¢ o ¢ 4 ¢ 4 4 e b e e e e e e e e e e e e e e e c
cmtm‘ Panel o 4 o b st b et e s e b e e b e s e e s e e e e e oCP
COPPQP PO | 4

4.5
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Table 4-1, Electrical plan abbreviations--{continued)

TERM : ABBREVIATION
C.YC le I N N N R T e T T T T T T T T T ST D T T TN I T I CY
Di ‘grm P T S S R S S R R I T T T T S S S S S Y .DU\G
Di rect Cl.lrl"!l'lt D T T T I T T T O I ) m
Di Sh”s“" I T T T T e T T I I I I T Y w
m”r L L R T T T T S T T T T S Y D
E 1ectr1 C Pm 1 I T T S O R S e S T T T T R T ) EP
Faﬂ I L T e T T I T T R T T T T S S S O T I T F
Fi ‘twe L S S R S T T SN S T ST T TN S T S T S T TR T TR TR S S S S S R F
Fl HOPESCBAL  « & & 4 ¢ & ¢ ¢ ¢ ¢ 6 e 0t b et e e e e et e e FLUOR
FI.I PRACE v ¢ ¢ ¢ ¢ ¢ o 4 4 b 2 4 e 4 s s s e T e e e e e e e e F
ge R T T T TR TR SR R N TN SN SN R TN S T SR S TN TR S TN S SR T T R R R ] Gﬁ
G!rbage Di SDOSO 1 L O . T T R T T S T S S S S S R S Y '30
mmaed L T T R T e S T T T I I A ] G. Gﬂ. or m
l'brtz I T R S T T S N T T T TR T T T R S T T I R R A A I'IZ
l'brsemr L T O L T I T T T T e T R T T T T S Y HP
Hotwater 'b‘tor LI T S S S I O T T T T T T S T S S S S S N Y H"H
Jlllct 10" Bo‘ L R S S S R R N T T T T e S T S S R S S Y JB
Ki ]Mtt T T T T T T e e T Y T T T S S S SR S S N S Y

Lm““““‘0‘0“““‘0““““0‘0

-

g

Line . . ., . . P L
Main Distriwtiw Pm‘ P
L7 O
Motor . . . e 6 o s s s 4 st s s s e s asa s e Mo
Nat jonal E‘“tric m e
hg“ive . e I R
HRULPAY & ¢ ¢ 4 o ¢ o ¢ ¢ ¢ ¢ ¢ ¢ & ¢ 8 ¢+ 8 4 o0 0060660690 s++N
(17 A . O O O ot
PNL

Pm‘00“"0.‘000““‘000“‘0““‘0

-
BE3.S

Phas.“““000‘0““““““““0‘0"

Po‘e * L I N N I I L L I I e e D D D L L L D S L D D D L P
Pos‘tiv. LI T TR R T TR T DN D D T T D DR D TR DR B R D 2 I R D DL D Pos
. Pul l ch.i l'l LI T I N I e e e R I D I B I N I e e D D L R B Pc

Pu‘ls"itch‘0‘0‘0““““““0““‘0“Ps
R.di‘ntm‘t"“““““““‘0“‘0‘0“‘0aH

R‘dio L N I I I I T D D L D D D S L L B D L [ R e e a
ng. [ Y R T RN D I e D D D R D R e e e D D D D D D D D B
Recept‘c‘. [ D R N D D D D D D D 2 D D D D D B [N B R e e
Recessed LN T T T R D I D DL R D L L L I I R L e L L I I e e
R.friw‘tor LI T TR TR B TN NN 2 I D R D DA TR DR TR T B J L R B I I B B RE
Rel.y LI D R N B D R T D D 2 D R e DL L D D 2 e LI T T T I I L a
mvic. [N R T R N D I D T D D D D D R R DR T I R ) L I L I s‘av
s‘ﬂ 1. Po‘. LI L T R R I I I L L I D D L R B I I B B l-P
w o mtector LI R D L L N I D D D e D D D L B so
mcific‘tim [ I R B A e D D D D I B I e 2 LI L R L
S"itch LI | [ T I N B e D D D D R D N D L L L LI . s or su
s'itch Pmol LI [ D L S T e D e L O L B e L B I B B
Tolopmne LI D T I I DL L L L D L L D D R T R R D D L D R D
mrmst‘t I T T T T T DR I TR Y NN R T N T T T S S TR TN TN T T R T T
Thm Po‘c L I R N B T L R D D L L L D D B L L L I B e I B ]
Tr‘n5fomr 2NN T T T TR T TR DL DY N DL T D R TR TR R B R ) LI I B B

Be

L]
O -0 =

.
Two Pole . . . . C b e e e b e e e e e s e e e e ae e s 2
u‘d‘m‘t.r 's L‘W‘tw’ O | X

ounded . . . . . . PO |1

1it’ ROOM o o ¢ ¢ ¢ ¢ o 4 ¢ ¢ & 6 6 ¢ ¢ 6 6 6 6 4 6 6 6 4.4 0.0 URM
Voilt . . . . . P |
H‘Shiﬂo Hocl'lil'lo e ettt e et st e e WM
Watt . T T :

Hi"“‘0“““““““‘.0‘0“‘0““
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EXERCISE: Column I below 1ists electrical plan abbreviations. Colum II 1ists electrical
plan terms. In the numbered blanks to the right of the abbreviation write the
matching term for the abbreviation. Compare your responses with the answers
1isted at the end of the study unit.

Column 1 Column 2
. Abbreviations Terms
1. AP, Panel Switch
Negative
2. C8, Outside
Utility Room ‘
3. bC, Citizen's Band
Modulate
4- Gﬂ. 1 - PGI" Un'lt
Pull Switch
§. N, Single Pole
Access Pane!
6. NEG, Ofrect Current
Circuit Breaker
7. OUT, Neutral
Meter
8. bS, Grounded
Ofmmer Control
9. I.P. m
Outlet
10. URM, Unground Lead
Gage Regulator

Work Unit 4-3. READING ELECTRICAL PLANS
IOENTIFY, FROM AN ELECTRICAL PLAN, THE YOTAL CONNECTEO LOAD ON ANY CIRCUIT.

:‘Eﬂgl;g(l]". FROM AN ELECTRICAL PLAN, THE CIRCUIT TO WHICH LIGHTING OUTLETS ARE CON-

Before & builder can read and understand the information found on an @lectrical print,
he must have a pasfc knowledge of electrical terms, materials, and their application.

The electrical wiring system in a building 1s the installation which distributes elec-
trical ener%y. It is frequently referred to as the “interior wiring system® to distinguish it
ectr

from the “e fcal distribution system” which includes outside power lines and equipment for
multi-building 1nstallations.

The nomenclature of a building wiring System 18 divided into two principal) parts
according to function as follows:

Building Feeders and Subfeeders. A building feeder is & set of conductors which
supply eTectricity to the buiTding. A subfeeder 1S an extension of the feeder through a cut-
g::. or switch, from one interior distribution center to another without branch circuits in

ween.

Branches or Branch Circuits A branch circuit 1s a set of conductors, feeding through
:? ;gtouﬁﬁc t:m. or tusé, and supplying one or more energy-consuming devices such as
S Or motors.

A variety of materials and fittings are used in the installation of electrical wir-

ing. Some common ftems you would use in theater of oprrations type construction are described
in the following paragraphs.




Conductors. A conductor is any wire, bar, or ribbon, with or without insulation. It
is usualTy made of copper because of the good electrical characteristics of that metal. The
smallest size wire permitted for use in interfor wiring systems 1s 14 AWG. The determination
of the wire size to be used In circuits is dependent on the voltage drop coincident with each
size. The size of the conductor used as a feeder to each circuit is also based on voltage
drop. You should select the wire size so that the voltage drop from the branch e¢ircuit supply
to the outlets will not be more than 3 percent. Table 4-2, which is based on an allowable 3
percent voltage drop, 1ists the wire sizes required for varfous distances between supply and
load, at different load currents. Table 4-2 also 1ists the service-wire requirements and cap-
acities. The minimum size for service-wire installation ghal) not be smaller than the size of
the wire used for conductors of a branch circuit and n no case smaller than No. 12. Service-
wires must not only meet the voltage-drop requirements but also be inherently strong enough to
support their own weight, plus any additional loading caused by nature (ice, branches, and so
on}. Symbols are used on electrical plans to show the routing and interconnection of wiring.
The symbols that you will most frequentl, encounter are shown in figure 4-1. Wiring may be
divided into four classes according to the type of installation or the materfals used.

3. Expedient wiring. There are many applications where electrical wiring installations
are hee or temporary use. One example 1S & forward area installation. A complete

installation including knobs, tubes, cleats, and damage protection would require too much time
and would be impractical. Consequently, expedient wiring used for temporary bui ¥dings and
forward areas does not require the mounting end protective devices used in permanent install-
ations. Generally, the wires are attached to building members with nafls, and pigtail sockets
are used for outlets. Soldering is omitted and friction tape 1S used as a protective covering
on the connections. Fixture drops, preferably pigtail sockets, are installed by tapping their
leads to wires and then taping the taps. The sockets are supported by the tap wires.

b. Open wiring. Open wiring is the type of wiring most often used in theater of oper-
ation constructTon because of economy of materials and ease in making additions or alter-
atfons. Wiring is supported and separated on porcelain knobs, cleats and tubes or encased 1n

8 nonmetallic flexible casing called loom. Wiring exposed to possible mechanical damage i
protected by r ning boards or railings. Taps or splices are supported.

Table 4-2. Minimum wire sizes
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c. Armored cable wiring. Armored cable, commonly called BX, provides mechanical damage
protection without aaditional protective provisfons. All connections and splices are made

within boxes, usually with wire nuts. Cables are run through holes in building members or
supported by staples or straps. HNonmetallic sheathed cable 1S sometimes used for interfor
wiring also. Connections and suppoi'ts are similar to the ones in armored cable wiring.

d. Conduit wiring. Rigid or thin-wall conduit wiring provides the highest quality and
mst expensive insiaiiation. Riqid or thin-wall pipe is used to support and protect the con-
ductors. Splices and taps are made at junction boxes or outlet boxes. Very 1ittle additfonal
support or mechanical damage protection §s required beyond that provided by the conduit.

Fixtures. The varfous switches and outlets, such as lighting fixtures and recepta-
cles, are shown by symbols on interfor wiring plans. The most frequéntly encountered symbols
are shown in figure 4-2,

Fuse Boxes and Circuit Breakers., Each branch circuit is connected to some protective
device, usualiy at tne point wnere electrical service enters the building. Sub-feeders and
additional protective devices may be used for devices such as motors.

a. Fuses. The device that automatically opens a circuit when the current risas beyond
the safely Timit 1s technically called a cutout, but more commonly it is called a fuse. All
circuits and electrical apparatus must be protected from short circuits or dangerous over-
current conditions by using correctly rated fuses. The cartridge type fuse s used for cur-
rent rating above 30 amperes in interfor wiring systems. The p ug or ocrew type fuse s
satisfactory for incandescent 1ighting or heating appliance circuits. Time-lag fuses should
be used on branch circuits, wherever motors are connected, instead of the standard plug or
cartridge type fuse. These fuses have seif-compensating elements which maintain and hold the
circuit in 1ine during a momentary heavy ampere drain, yet cut out the circuit under short-

«circuit conditions. As you know, the heavy :mpere demand normally.occurs §n motor circuits
when the motor 1S started.

b. Fuse Boxes. As a general rule the fusing of circuits is concentrated at centrally
located Fuse or distribution panels. These panels are normally located at the service-
entrance switch in small) buildings or installed in several power centers in large buildings.
The numbher of service centers or fuse boxes in the latter case would be determined by the con-
nected power load.

c. Circuit bredkers. A circuit breaker §s a protective switching device designed to open
a current-Carrying circuit under overload, high or low voltage, or short-circuit conditions,
and it is sometimes substituted for the entrance switch in small building electrical install-
atfons. No fuses are used in the circuit breaker. The breaker is generally operated auto-
matically, although manual operation is also provided. As a rule, no detajled wiring diagram
for a circuit breaker iS shown on construction prints since such diagrams are to be found on
the inside of the circuit bresker box cover.

Reading electrical plans. Electrical plans show what ftems are to be installed, their
approximate Tocation, ang tne circuits to which they are to be connected. A typical elec-
trical plan for a post exchange 18 shown in figure 4-3, The plan shows that the incoming ser-
vice consists of three No. B wires and that two circuit-breaker panels are to be installed.
Starting at the upper left, the plan shows that nine cefling 1ighting outlets and two duplex
wall outlats are to be installed in the bulk storage area. The arrow designated “B2*
indicates that these outlets are to.be connected to circuit 2 of circuit-breaker panel B,

Note that three wires are indicated from this point to the double home-run arrows designated
“B1, 82*. These are the hot wire from the bulx storage area to circuit 2 of panel B, the hot
wire from the administration area to circuit 1 of panel B, and a common neutral. From the
double arrowhead, these wires are run to the circuit breaker panel without additional con-
nections. This run s shown at the left side of figure 4.4, which is typical of the ceiling
wiring diagram provided, for open wiring of medium or extreme complexity. MNote that the en-
tire installation §s not shown in figure 4.4, The dia?ram shows the splices, support and
fnsulator arrangements used. Note that this is a physical drawing rather than a symbolic one,
so each line represents a single wire rather than a pair of conductors as in the plan. A note
calls out a circuit breaker installation detail at the point where the wires are down to the
circuit-breaker pane}, and the arrowheads on the leader from the note show the direction from
which the ¢ircuit breaker installation detail is drawn., The circuit breaker panel fnstall.
ation detail (fig 4-5! shows the installation arrangement for the circuit breskers, in-
cluding grounding, spifces, and connections to the fncoming service. Note that the circuit
breaker pasels are placed 5 feet 6 inches from the floor 1ine. You can also see that a 3/4-
fnch pipe driven 8 feet into the ground is used for grounding the No. 8 ground wire.
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In some installations alternate outlets are connected to different circuits so that
half the lightin? msy be turned on &t one time, and only part of the service will be out if a
circuit bresker is tripped, For these purposes, the circuit identification (Al, 81, etc,) is

noted alongside each fixture in the plans,

Usually, wiring plans are not provided for the fixtures. [f the conne~tions are not
obvious, diagrams are normally supPlied with the device, A three-way switch circuit, which
enables the control of a single outlet from two locations, 1s shown in figure 4-6, On an
electrical Plan you will find the three.way switch 1s indicated by the symbol S3,

ELECTRICAL PLAN

SCALE NG

e ELECTRICAL NOTES
i‘““%# — CONNECTED LOAD i
Cir e Agay
o e RTTT TATT O Foo |
:‘ ait E&é&%w 10 wvE o°

Eowe

Fig 4-3, Typical electrical plan.
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Fig 4-4, Typical ceiling wiring diagram,

The total load on any one circuit can be determined by adding the total reguirements
for each lighting outlet on any circuit, Each outlet requirement will efther be noted at 1ts
location or in the electrical notes included with the plan., Figure 4-3 shows the outlets for
circuit B2 ond their witt requirements at 40 watts each, There are nine outlets on the
circuit at 40 watts each; therefore, there 18 a total requirement or 1oad of 360 watts for
cireuit 82, A kilowatt contains 1,000 watts,
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Fig 4-5. Typical circuit breaker panel installation detail.
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SWITCH SWiTCH

Fig 4-6. Wiring diagram for a three-way switch.

EXERCISE: Refer to figure 4.3 to answer the following questions. Compare your responses with
the answers 1isted at the end of this study unit.

1. The 1ighting outlets in the radio repair area are connected tO which circuit?

2. The center row of 1ighting outlets in the store area is connected to which circuit?

3. Th:tgight-hand row of 1ighting outlets in the store area is connected to which cir-
cu

4. Wnhat 1s the total connected 10ad on circuit A6?
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8. What s the total comected load on circuit A2?

6. What is the total connected load on circuit BI?

7. Circuit ~5 shares a common neutral wire with wiich other circuit?

Section 11. PLUMBING PLANS

A1l piping, apparatus, and fixtures for water distribution and waste disposal within a
building are classified as plumbing. Piping for heating systems §s called steam fitting and
1S covered in section 111 of this study unit. This section will primarily discuss the plumb-
ing within a building and not how water/waste is distributed within the main water/sewage
systems.

Work Unit 4.4, PLUMBING SYMBOLS
IDENTIFY, FROM AN ILLUSTRATION, ANY THREE PLUMBING SYMBDLS.

Pluniﬂng s%ols. As a rule, plumbing plans show the locatfon of fixtures and fittings
to be instaiiea an size and routing of piping. Details are left to the plumber who is

responsible for 1nstalling a properly connected system in accordance with good plumbing and
construction practices. Plumbing plans consist generally of four types of symbols:

a. Line Symbols for piping

b. Pipe-fitting symbols for pipe unfons, couplings, and connections

c. Valve symbols to indicate the required control points in the System
d. Symbols indicating the varfous plumbing fixtures required by the plan

Before trying to read a pluwing plan, the builder should familarize himself with the
symbols and explanation of these symbols given in this work unit,

Piging srl_hols. The type and location of piping will be indicated on the plans by a
solid or dasn-1¥ne. Fiqure 4-7 shows the standard sywbols used on piping diagrams. The size
of the required piping will be noted alongside each leg on the plan., An example of sizing can
be seen on figure 4-B, Piping up to 12 inches in diameter is referred to by its nominal size,
which 1S approximately equal to the inside diameter., The exact inside diameter will depend on
the grade of pipe; heavy grades of piping have smaller inside diameters because of their
greater wall thickness. Piping over 12 inches in diameter is classified and referred to by
its actual outside diameter,




LEADER, 30IL OR WASTE

(ABOVE GRADE)

(BELOW ORAOE) e e e e
VENT ————m e
COLD WATER e esmeseam=
HOT WATER b

HOT WATER RETUAN — o e 0 et

ORINKING WATER — - —  —
ORINKING WATER RETURN — == ruwr oo v

ACID WASTE ACD

COMPRESSED AN —h A
FINE LINE = F e f
GAS LINE - ———
TILE PIPE =T e T
VACUUM —Y —— Y —

Fig 4-7. Line symbols for piping.

Fittings. Figure 4-8 1lustrates the symbols ysed for the most frequently encountered
pipe £ittings. A more complete 1ist s contained in appendix B. Note that the basic 1ine
symbol for a section of pipe shown at the top of figure 4-8 will actually be combined with the
1ine symbology shown in figure 4.7. In this way, you are able to determine not only the size
of pipe and method of branching and coupling but alse the use to which the pipe will be put,
This §s important, in that the type of material from which the pipe is made determines how the
pipe should be used. This subject will be discussed in detail in later paragraphs,

Valves, Figure 4-9 jllustrates the symbols used for the most frequently sncountered
valves.” A more complete 1ist is contained in appendix B. Material and sizes for valves are
normally not noted on drawings but must be assumed from the size and material of the con-
nected pipe. However, when specified on a bill of materials or plumbing takeoff, vaives are
called out by size. type. material, and working pressure, For example: 2-inch check valve,
brass, 175 pounds working pressure,
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SAMPLE
ITEM SYMBOL appRMELE. o ILLUSTRATION
PIFE SINGLE LINE IN LA
MR | S — | e
USUALLY WIT 0.
NOMINAL SIZ T
NOTED \ %
JOINT =
FLANGED DOUBLE LINE _H_ @
SCREWED SINGLE LINE I @
BELL AND $PIGOT| cumvED LINE )
OUTLEY YURNED uP | CIRCLE AnD DOT @_ M
OUTLET TURNED | SEMICIRCLE ~
DOWN 7
REDUCING OR NOMINAL 812€ I' 'l L
ENLARGING FITTING | NOTED AT JOINT :i’_ II
o
REOUCER —~ k=
CONCENTRIC TRIANGLE —C>i- lbu
ECCENTRIC TRIANGLE l]
UNION
SCREWED LINE

FLANGED

LINE

Fig 4.8. Pipe fitting symbols.
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ITEM

ILLUSTRATION

CHECK VALVE

GATE VALVE -~
PLAN

ELEVATION

GLOBE VALVE-
PLAN

ELEVATION

FLOAT VALVE

HOSE VALVE

PET COCX

TRY COCK

NOTE: SYMBOLS ARE SHOWN FOR SCREWED FITTINGS ~SYMBOLS FOR JOINTS (FIG. 11-2)
ARE ADOED FOR OTHER TYPES

Fig 4.9. Plumbing symbols for vaives.




syr.ab. ITEM SYMBOL ITEM

I_I Do;.s‘::nsuza m ﬁ m SHOWER STALL

* DRINKING FOUNTAIN®*

FLOOR DRAIN 6 WATER CLOSEY
ROOF DRAIN
TRAP e p—m
GREASE TRAP WATER SLOSET,
BATH WH
DISHWASHER WATER CLOSEY,
. LAVATORYs ¢ LOW TANK
RANGE
SINKe o LT
o e e
CAN WASHER
O DENTAL UNIT URINAL, STALL TYPE
. HOT WATER TANK OR AS SPECIFIED
WATER HEATER
WASH FOUNTAIN .@ URINAL,
CORNER TYPE
'®) CLEANOUT
€0
GAS OUTLEY URINAL,
T MOSE FAUCEY ? TROUGH TYPE
» LAWN FAUCEY
HOSE 918
URINAL
WALL HYDRANT &/ s o
FLOOR DRAIN WITH
BACKWATER VALVE Q LAVATORY, CORNER
Z SHOWER HEAD @ " LAVATORY, wALL
PL ELEV.
. SHOWER HEADS, :
'61@“-@' AN ELECTRIC WATER
PYPPS B
ELEVATION
*STANDARD ABBREVIATION INCLUDED WITH **TYPE SHOULD BE GIVEN IN SPECIFICATION
SYMBOL N OR NOTE WHEN THIS SYMBDL IS USED

Fia 4-10. Symbols for plumbing fixtures.

Fixtures. Genera) appurtenances such as drains and sumps and fixturtes such as sinks
water cTosets, and shower sta)ls are indicated on the plans by pictorial) or block symbols. ’
The symbols for those most frequently encountered are 11lustrated in figure 4-10. The extent
to which the symbols are.used depends on the nature of the drawing. In many cases, the fix-
tures wil) be specified on & b)) of matertals or other schedules keyed to the piumbing plan.
When the fixtures are described on the schedule, the draftsman will often use symbol$ which
closely approximate the shape of the actua) fixt.reS rather than the standard block or circle
and the standard abbreviation.
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EXERCISE: Answer the following questions and compare your responses with the answers Visted
st the end of this study unit.

1. The Vine symbol 1s the symho) for a(an)

2. The Vine symbo) 8 8 is the symbol for a(an)

3. What {s represented by the symbol illustrated below?

O_

4. The 1)lustration below is the symbo) for a(an)

—D<

§. What 1s represented by the symbol 1) lustrated below?

L

-—in

—N_

6. The symbo) below reprasents a(an)

o0

7. What is represented by the symbo) 1)lustrated below?

Q

8. The symbol below represents a(an)

N
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PLUMGING ABBREVIATIONS

MATCH, FROM A LIST, ANY TWO PLUMBING ABBREVIATIONS TD THEIR CORRECT TERMS.
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Plumbing abbreviations

Table 4-2.

ABBREVIATION
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Table 4.2, Plumbing abbreviations (continued)

Utilit’ ROOM o« v v v v v v v o 6 o 0 a6 v v o s v e URM
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Vent Thf'ough Roof & &« v v v v v v o 6o s s v v soe s YIR
Wal} ".Jl'l'g T ]
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Ui‘ouqht 8 = T 1

EXERCISE:  Column 1 below 1ists plumbing plan abbreviations. Column 2 1ists plumbing plan
terms. In the numbered blanks to the right of the abbreviation, write in the
matching term for the abbreviation., Compare your responses with the answers
1isted at the end of the study unit.

Column 1 Column 2
ABBREVIATIONS TERM
1. AD, Commanding Officer
Cateh In
2. CI. La"ator’
Plumbing
3. ¢, Hose Bibb
Roof Drain
4, HB, Attic Drain
Waste Catch
8. LAY, Lavender
Shower
6. PLBG, Plumbing Tube
Urinal
7. RD, Area Drain
Cast Iron
8. SH, Hose Blank
Regqular Drain
9. IR, Sheet
Water Closet
10, MC, Cleanout
Unit Run

Work Unit 4<6, READING PLUMBING PLANS
IDENTIFY FROM A PLUMBING PLAN, THE SIZE OF THE WATER DISTRIBUTION PIPE.
TOENTIFY FROM A PLUMBING PLAN, THE SI2E OF THE WASTE SYSTEM PIPE.

As mentioned earlier, plumbing §s classified as all piping, apparatus, and fixtures
far water distribution and waste disposal within a building; therefore, this work unit will
focus primarily on these two systems.

From the plumbing plan the builder can determine the location of fixtures and fittings
to be fnstalled and the size and routing of piping.

Distribution System Materials, Water distribution piping for interior fnstailations
is made of gaTvanized S , Wrought Tron, copper, plastic, or brass., MNickel., silver-, or
chrome-plated piping 1s used in locations where pipes are exposed to view., Galvanized wrought
fron is the matoriag most frequently used in theater of operations construction. Normally,
fittings are made of the same material as that used in the piping and are made with screw or
f1¢ .ge connections; however, for pipe up to 4 inches in diameter, only screw connections are
used, Vatves usually are made of brass and may or may not be plated. The material types to be
used for the distribution system are designated in the specifications; sfzes and special
fnstructions are noted in the drawings.
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Waste System Materials. Waste systems incliude all piping from sinks, water closets,
urinals,” Showe r'LS.'BaTFs. and other fixtures that carry 1iquids and sewage outside of the

building. A waste system consists of a main drain, branch mains, and soi) and vent stacks.
Water, soil, and vent piping specifications include the materials of manufacture for each type
of piping; cast fron, galvani2r i steel, wrought iron, copper, brass, lead, or acid-resistant
c?st-iron pipe. Fittings or traps normally are specified to be of the same material as the
pipe.

3. Galvanized stee) and iron piping. Galvanized steel and jron pipes and fittings are
the mater{als most commonly specified for waste system plumbing installations. Pipe ends have
standard pipe threads and all pipes and fittings of this type are joined by standard pipe
threads. Such piping is manufactured in three different uaights and in d'ameters from 1/8-inch
to 12 inches to any one of several spacifications. The fittings are manufictured in 217 the
shapes required to change or intersect flow.

b. Vitrified clay piping and fittings. Vitrified clay piping and fittings are used for
underground house drains and sewers and normally are noted in the plans as VCP or VP. VCP §s
sometimes used for soil and vent stacks in theater of operations construction. Pipes and fit-
tings are made with bell-and-spigot ends. Joints are made by inserting the spigot end into the
bell and caulking with cement mortar.

c. Cast-iron pipes and fittings. Cast-iron pipes and fittings are used for building
drains and Tor soiq. waste, and vent piping. These pipes can be 1ajd in unstable sofl without
danager of sagging. Pipes and fittin?s are made with bell-and-spigot and flanged ends.

Bell-and-spigot Joints are caulked with oakum and lead or a caulking compound; flanged
fittings are bolted together to make a joint.

d. Brass, lead, and copper piping. Brass, lead, or copper piping is used 7 high
quality, or more expensive systems of waste plumbing. Brass or lead s used when excessive
acids or corrosive 1iquids are present. Such acids or 1iquids are seldom present in the flow
of theater of operations sewerage. Brass pipes and fittings are joined by standard pipe
threads, and the fitting shapes are identical to those used for galvanized steel or wrought
fron pipe. Lead Pipe is very ductile, a feature that is advantageous §n speed of fnstall-
atfon, but it must be well supported because it deterforates rapidly if permitted to sag.
Copper pipe is not commonly specified for use as waste and vent piping because of the ex-
cessive cost of the larger sizes. To make connections, the pipe is cut to the desired length
and sweat-soldered to the applicable type of the several fittings available.

Reading qumbing plans. Figure 4-11 §s a typical plumbing plan for a bath house and
1atrine showing crne wacer aisvribution plumbing, waste plumbing, and electrical wiring. For a
small structure of this type, only a plan view as shown will normally be provided together
with some additional detail drawings. You can see that the schedule of drawings 1ists three
sources of additfonal informatfon on the plumbing: a standard details drawing, a specfial de-
tafls druwing, and a bill of materfals. Standard details are indicated by a number and letter
in a circle; for example, 11-G. Special detafls are called out on the plan, “DETAIL #6* for
example. An example of these standard and special detafls is shown on figure 4-12, lote that
the method of supporting the flush tank, the method of coupling the water pipe to the flush
tank, and all other necessary information that could not be shown on the plan are clearly
shown on the standard drawing for detail 11-G. Also, you can clearly see the required shower
head and control valve fitting requirements in special detail #6.

Water Distribution. The plan shown on figure 4-11, along with the standard and
sperial detatl drawing ana a bil) of materfals, permits the experienced plumber to fnstall the
complete water distribution system accurately and satisfactorily. Note that the hot.water
heater and stora?e tank connections would be detailed on standard detafl drawing 11-L. Notice
also that the point where the incoming water supply piping would be brought up to cefling
lavel s shown on the hose bib location standard detail drawing 11-X. Look carefully at the
plan and note that the pipe sizes and type are clearly specified in all cases.

Waste System. The plan (fig 4-11) shows the building waste system starting at the
4-inch vents. u":ﬁen standard detafls are provided, it is important to remember that they are
prepared to cover a large varfety of applications and the plumber is expected to make minor

alteratfons to suit particular fnstallations. For example: Note that the 900 straight ¥ in
the water closet detafl 11-G (fi? 4-12) s shown for flow to the left. In the installation

plan (fig 4-11), the sofl pipe pitch §s in the opposite direction so that the Y must be in.

stalled in the opposite direction.
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Although the waste system shown in the utility plan (fig 4-11) is relatively simple,
it does consist of four basic functiona) slements which are defined as follows:

House Sewer. The house sewer §s that part of the waste plumbing system beginning just
outside tThe Toundation and terninatin? at a street sewerage branch or a septic tank. A typ-
fcal house sewer 1S shown in section in figure 4.13,

House Orain. The house drain is that part of the waste system which recefves the dis-
charge of all so¥1 and waste stacks within the building. [t may be installed underground or
suspended from the first-floor joists. The house drain system is also referred to as the
*collection 1ines® and includes such appliances as house traps, back-flow valves, cleanouts,
and area drains, In general, house drains will fall into one of four classes on any set of
specific building plans.

a, Combination sz:tem. As shown at the left on figure 4-13, a combination system re-
cefves the discharge 0 sanitary wastes of the building plus the storm water from the roof
and other exterior sources,

0. Sanftary drain. A sanitary drain receives the discharge of sanitary and domestic
wastes only.

¢. Storm drain, As shown at the right in figure 3-11, a storm drain recefves storm,
clear water, or surface-water wastes only.

d. Industria) drain, An industria) drain receives 1iquid waste from industrial equipment
or processes anad consequently recefjves 1ittle attention in theater of operations construction.

Soi) pipe. Soil pipe is that portion of the plumbing system which receives the dis-
charge o er closaets and conveys those wastes to the house drain,

Waste pipe. Waste pipe is that part of the drainage system which conveys the dis-

charge o xtures other than water closets such as sinks, lavatories, urinals, bathtubs, and
similar fixtures to the sofl pipe.
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Fig 4-11. Typical plumbing plan for a bath house and latrine.
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2 x 4" HORIZONTAL NAILERS BETWEEN '
STUDS FOR FLUSH TANK FASTENING

#= h
-.-z’
SILL MLATE r-o
OOR I.lN!\
PACK WITH E"oﬂ‘ﬁ%ﬂon
CAULK mucm%m.
Q0" STRAIGHT ¥
|
FRONT ELEVATION END ELEWATION

WATER CLOSET PLUMBNG DETAIL ()

Fig 4-12, Typical plumbing details.
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! SEWER DRAMN

PROFILE

Fig 4-13. Typical waste plumbing system.

EXERCISE: Refer to figures 4-11, 4-12, and 4-13 to answer the following questions. Compare
your esponses with the answers listed at the end of the study unit.

What size and type of pipe {5 used to supply water for the shower heads?

How many shower heads are to be installed?

4-25

151




3, What size cold water pipe 13 used for the incoming service 1ine?

4. What size 18 the drain in the Shower room?

5, The building drain system uses 4-inch pipe throughout. (True or False)

6. What size i3 the pipe used as a vent pipe?

7. Referring to figure °-12, detail No. 6, what is used to couple the 3/4-inch Tee to
the 1/2-inch self-closing shower valve?

Section 111. HEATING AND AIR CONDITIONING

Heating is the operation of a System to transmit heat from 3 point of generation to the
place or places of use. The design of heating installations for buildings s one of the more
complex fields of construction, and you will fiad that variatfons of the basic type of heating
systems are numerous. However, this section will cover only two of the most common systems in
use, the hot-water and warm-air haating systems.

Afr conditioning, as defined by the American Society of Heating and Air Conditioning
Engineers, i3 "ths process of treating ailr so as to control simultaneously fts temperature,
humidity, cleanl fness, and distribution to meet the requirements of the conditioned Space."

You should be familfar with the basic elements of heating and air conditioning Systems
and their graphic representation 1f you are to interpret drawings depicting heating and air
conditioning systems.

Work Unit 4 7, HEATING AND AIR CONDITIONING SYMBOLS
IDENTIFY, FROM AN ILLUSTRATION, Allf'\ll’HIIEE HEATING AND AIR CONDITIONING SYMBOLS.

Heating snd air conditioning *Mls. Some common Symbols that you should be able to
jdentify are shown In fTigures 4- nrough 4-17, Symbols used to depict ductwork are the same
for warm~-air heating, ventilating, and afr conditioning systems. Items common to heating &nd
ajr conditioning {such as fan motors and temperature control devices) are depicted with the

same symbols on the respective drawings or plans. For example, the symbol for a thermostat as
shown §n figure 4-14 algo ap.ifes to air-conditioning,

DAMPER, 3 >
DEFLECTING DOWN ZI puer 1 oo
O
—— DM' -3 J
DAMPER, E g DIRECTION OF FLOW IN —
DEFLECTING UP
ORILLE G REOISTER R

Fiu 4<i., Heating symhnls,
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RADIATOR, WALL CT 1T 1)
PLAN
RADIATOR, PLOOR
VENTILATOR UNTT [ e — |
ELRVATION
Z ) HEATER, DUCT TYDE - i =
PLAN

VENTILATOR,
COWL: ROUND OVAL

)
aron a

©

LN VENTILA eLAN
DAMPER, VOLUME STANDARD ROOF
me.m..
ELEVATION
HEAT @_
Doamre T o)
WITH PREHEATER
PREE INLET
HEATER,
CONVECTION "‘ED:J-
s10L
HEATER UNIT, \ | /
CENTRIFUGAL FAN L J
PAN, PLAN
CENTRIFUGAL
HEATER UNIT, — d
PROPELLER TYPE q:]
ELEVATION

Fig 4-14, Heating symbols--(continued).
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HEAT EXCHANGER

HEAT TRANSFER SURFACE.
PLAN, (WITH TYPE INDICATED
SUCH AB CONVECTOR)

PUMP

THERMOMETER

THERMOSTAT

LUNIT HEATER
(CENTRIFUGAL FAN),
PLAN

UNIT HEATER (PROPELLER), PLAN

AUTOMATIC DAMPERS

DUCT SECTION (XHAUST OR RETURN)

DUCT SECTION (SUPPLY)

MOTOR OPERATED VALVE

d]—

oy Y
Y L

8l

T F W
Lk b

e korr20 x12)
Be—18 2011

o

Fig 4-14. Heating symbols--(continued).
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RELIEF VALVE
{EITHER PRESSURE OR VACUUM)

BOILER RETURN TRAP

BLAST THERMOSTATIC TRAP

FLOAT TRAP

FLOAT AND THERMOSTATIC TRAP

THERMOSTATIC TRAP

LOUVER OPENTIG I L 20X12-700 cfm
SUPPLY QUTLET CEILING Ow" MM, 1000 cfm
oS ]
v E} Vi
VOLUME DAMPER ' - < _':§
CAPILLARY TUBE - =AM

Fig 4-14. Heating symbols--(cont inued) .




QUICK DISCONNECT =

N

WITHOUT CHECKS

N

WTTH ONE CHECK — o I <

WITH CHECK R N
DISCONNECTED

SINGLE HYDRAULIC

PUMP, FIXED
DISPLACEMENT

SINGLE HYDRAULIC

PUMP, VARIABLE

DISPLACEMENT

AIR COMPRESSOR,
FIXED DIBPLACEMENT

ROTAPY FLUID MOTOR~

®

®
FOXED DSPLACEMENT ®

@

VARIABLE DISPLACEMENT

O

osctiATING O]

Fig 4~-14. Heating symbols--(continued).
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O

CONDENSER, &IR;':GJLGD. [ 4 go

FINNED, FORCED AIR ) COOLER DR HEAT

EXCHANGER
s 850 o

RELIEF VALVE,

REMOTELY -

CONTROLLED W
WATER COOLED g

ORIVICE CHECE VALVE — —
ROTARY COMPRESSOR
RECTPROCATING
COMPRESSOR ¢_®

FAN-BLOWER

%. /
CENTRIFUGAL
COMPRESSOR FL.TER —/\/W\(—
M-MOTOR
T-TURBINE
[}

AIR (PLATE OR - o

BAROME TRIC CONDENSER TUBULAR) HEATER
o cLomD TANK Ty

JET CONDENSER

OPEN TANK ————

Fig 4-14. Heating symbols--{continued).
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AIR.RELIXF LING

BOLILER BLOW Oppy

CONDENBATE OR YACUUM PUMP DISCHARGE

FEEDWATER PUMP DICHAROE

FUEL-ODL FLOW

VUEL-OLL RETURN

PUEL-OfL TANK VENT

HOT-WATER HEATING RETURN

ROT-WATER BEATING SUPPLY

LOW.-PABSSURE RETURN

LOW-PRROSURE STEAM

MAKE-UP WATER

Fig 4-15,

A
—Q O O
= Q== ==Q Q== +=Q O—
ror
- POR
POV

Heating piping symbols.
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CINCULATING ClILLEL Ok HOT-WATER FLOW

CIRCULATING CHILLED OR HOT-WATER RETURN

CONDENSER WATER FLOW

CONDENSER WATER RETURN

MAKE-UP WATER

KUMIDIFICATION LINE

BRINE RETURN

BRINE SUPPLY

REFRIGERANT DISCHARGE

REFRIGERANT LIQUID

REFRIGERANT SUCTION

CH

CHR

cHh

AL

Fig 416, Air conditioning piping symbols,
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WATER VALVE

LINE VIBRATION ABSORBER
HANO EXPANSION VALVE

MAGNETIC STOP VALVE

SNAP ACTION VALVE

SUCTION VAPOR
REGULATING VALVE

THERMO SUCTION VALVE

THERMOSTATIC EXPANSION VALVE

LINE FILTER

LINE FILTER & STRAINER

NATURAL CONVECTION FINNEO-TYPE
COOLING UN'T

FORCEDO CONVECTION COOLING UNIT

Fig 4-17. Air conditioning symbols,
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EXERCISE:

1.

2

3.

4.

Answer the following questions and compare your responses with the answers 1isted
at the end of the study unit,

What 1s represented by the symbol 11lustrated below?

L

b 10X24 |

The {1lustration below is an {1lustration of a{en)

CI 111

What symbol §s §1lustrated below?

©

what §s represented by the symbol 11lustrated below?

it
O 18"utam 780ctm

What symbol {8 11lustrated below?

O

What type of heating pipe symbol i3 1lustrated below?
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7. What type of air conditioning pipe symbol is i1lustrated below?

CH

8. The 11lustration below is the symbol for

-0~

9. What symbol is 11lustrated below?

3

Work tnft 4-8. HEATING AND AIR CONDITIONING ABBREVIATIONS.

MATCH, FROM A L1ST, ANY THREE HEATING AND AIR CONDITIONING ABBREVIATIONS TO THEIR
CORRECT TERNS.

Heating and afr conditioning abbreviations. Table 4-3 shows some of the more common
abbreviations tound on heating and air conditioning plans. As a builder, you should become
familiar with the basic abbreviations used on heating and afr conditioning plans. Note that
some abbreviations can have more than one meaning. If the architect does not use the standard

sbbreviations on a plan, he will usually note these (or all abbreviations) in a 12gend or
notes sections.

Table 4-3. Heating and air conditioning abbreviations
TERM ABBREVIATION

‘Afr Condftfoning . . + « « « « v ¢« ¢ ¢« ¢« « « « . AC or AIR COND
Brwch [ ] [ ] [ ] - L] - [ ] L] - - - [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - L] - [ ] B or BR
Brit 1* Thermal un‘ts Per mur [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - - BTU,H
ce’“il'lg [ T T ) CLG
cellar [ ] - - - L] L] L] L] L] [ ] [ ] [ ] - - - - [ ] - - - [ ] [ ] [ ] [ ] - L] CEL
mld Air [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L] L] [ ] [ ] [ ] L] L] L] L] L] L] CA
mld Air aeturn L] L] L] L] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - [ ] [ ] [ ] [ ] [ ] - - L] CAR
mld "ater [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - - [ L] [ ] [ ] [ ] w
mnnectim L] L] L] L] L L [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - - - L] L] [ ] CONN
mnvector [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - L] [ ] [ ] [ ] - L] [ ] - [ ] L] co“v
mtail [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L] L] - [ ] [ L] L] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L] OET
D“agrm [ ] [ ] [ ] [ ] L] - [ ] [ ] - L] L] [ ] [ ] [ ] L] - [ ] [ ] - L] L] [ ] [ ] [ ] L] DlaG
D'mter [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] D,OIA’ or olm
D“ffuser [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - - - L] L] [ ] [ ] D
Dimns'm. L] L] [ ] [ ] [ ] [ ] [ ] L] - [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] Dl"
Exhaust. L] L] L] - L] L] [ ] [ ] [ ] [ ] - - L] L] L] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] Ex"
Enh aust Re_qi st r [ ] - L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - - L] L] L] [ ] [ ] [ ] Ea
Floor [ ] [ ] [ ] [ ] [ ] [ ] - L] [ ] [ ] [ ] [ ] - L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] - L] [ ] [ ] FLR
Flwr munted - L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L] [ ] [ ] [ ] [ ] [ ] - L] [ ] FH
Forced Air [ ] [ ] - L] [ ] L] [ [ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L] [ ] [ ] - - L] [ ] FA
Furnace L] L] L] L] [ ] [ ] [ ] [ ] [ ] [ ] - - L] [ ] [ ] [ ] - [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] FURN
Gas L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L] - [ ] [ ] L] - [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] G
&1]] - - - - - [ ] [ ] [ ] - - - [ ] [ ] - [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] s
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EXERCISE:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Table 4-3. Heating and air conditioning abbreviations--continued

TERM ' ABBREVIATION
Heﬂtar L T T L I T T T T T S R R T T T S T T T ] HTR
'bt 0“ r LI I L T L T R T T S S T T S SN TR TN S TR TR T R m
Hot uﬁtal‘ LI T T R L I T T T T T R T T T T T B R R HH
'bt “atﬂl‘ Retl.lrl'l I T I T T T T Y B A L Hm or HR
"01 Poe 6 6 4 4 & o & & & & 6 4 4 & 4 6 & 6 & 8 & s & & 8 3 s "
"‘li mum I T T R L R T T T T T R R O S T T R ) . m
MOtOl‘ I T T T T T T T N T N S T TR T TR N SR T S S R " or HOT
mt51 de ui r I T T R R T T T T T TR TR T T T T T R R R A OA
Pref Cbl‘i ¢ Otﬂd L T T R R O L R T T R T T T B T PRE FA»B
R&di ﬁtor LI T T R L R I T T T T S TR T TR TR T S R R RﬂD
Regi Stel‘ LI T I R R T T T T T SN T S TR T T SR T T S REG
Retl.ll'l'l L L T T T T T e e R N I I R T T R T a or RE T
Retl.ll'l'l 0“ ' s o 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 35 6 6 0 s Rﬂ *
Retur n &.1 l l ] I T L T T T T TR T R T T R T T T A RG
Retl.ll'l'l Regi St@l‘ I T R R R I e e I T T T ) RR
Ri ser L T T T I T T e L I T T T S ' ) R
s: -1 I S I
stlw'l y ‘1 | S I L T T T R L L . T T T T T T S R sn
Themst‘t L T I T R T T L I ] T or THERm
Vﬁl‘lt LI R T S T T T T T R N T T T T T TN TN TR T T T ST v
vent Pi Pi n 9 L T L T T T T R R R e R R T T R VP
vel'lti l OtOl‘ LI T T R R L R T T T T T R TR T T TR T S R R v
H!ﬂl ui P'oo o 6 6 6 6 6 ¢ 6 o 6 6 46 6 6 6 8 6 0 6 6 4 4 8 & @ Hﬂ
“&l‘ll 0“ r Retlll'l'l L T T R T T T e R R e N m

The column 1 below 19sts heating and air conditioning plan abbreviations. Column
11 14sts heating and air conditioning plan terms. In the numbered blanks to the
right of the abbreviations write the matching term for the abbreviation. Compare
your responses with the answers listed at the end of the study unit.

Column 1 Column 11
ABBREVIATIDNS TERMS
AC, Steam
High Wall
CA, Supply Air
. Reqister
DIA, _ Afr conditioning
Funnelled Afr
EXH, Safety Activator
Cold Air
FA, Diagram
Slate
SA, Hatch
Hot Water
RES, Afr Cooled
Forced Air
HW, Exterior
Regular
HA, Cool Air
Hot Alr
S, Exhaust
Di ameter

Work Unit 4-9. HDT-WATER HEATING PLANS

NAME THE TWO TYPES OF HDT-WATER HEATING SYSTEMS.
IDENTIFY, FROM A DIAGRAM, A DNE-PIPE HDT-WATER HEATING SYSTEM.
IDENTIFY, FROM A DIAGRAM, A TWD-P1PE MOT-WATER HEATING SYSTEM.

Heating systems are classified according to the medium used to carry heat from the
point of generation to the point of use. Steam or hot-water and warm-atr systems are the most
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commonly used. Hot-water heating is used extensively. Warm-air heating is probably the most
familtar to you because it is used in almost a)l semi-permanent construction and in most bar-
racks. Hot-water heating systems will be discussed in this work unit, and warm-afir heating
systems in the pext work unit.

Hot -water heating systems. Circulation of water which has been heated at a central
source througn pipes to rﬁ‘aﬁrs or convectors and back to the heating unit describes a hot-
water heating system. Usually, vou will find that a pump §s used to keep the water Cir-

culating; gravity systems are seldom used. Thure are two classes of hot-water systems: the
one-pipe system and the two-pipe system.

ono-gig System. The one-pipe s‘stem (fig 4-18) is the simplest type of hot water ine
stallation. water circulates through a single main and through each radiator in turn.

The water that reaches the last radiator will be cooler than the water in the first. To ob-
tain the same amount of heat from each radiator, the next radfator must be larger than the one
before, and the last one should be the largest of all, ([t {s apparent that the one-pipe
system is adequate » »r very small installations only.

Two.pipe System. You will find that the disadvantages of the one-pipe System are
largely ofTset by Eﬁo two-pipe system. Figure 4-19 snows a two-pipe hot-water heatin
system. The hot water from the heater unit goes directly to the five radiators via tge main,
tees, and elbows. The cooler water leaving the radfators goes back to the heater unit via
separate return piping, elbows, and tees.

s S ) O

qF':__ L L .ﬁ v '?
HEATER ) ¥

)
+
I o
3

Fig 4-18. One-pipe hot-water heating system diagram.

L
|

' f:: _--:';_—_-—-—.::..-»T [
HEATER I .,L—h._
T )

T

Fiqg 4-19. Two-pipe hot-water heating system diagram.
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Hot-Water Yeating System Plans. You may find a separate plan for the hot-water heating
system or you may find iha% the plan of the heating system §s incorporated with the hot and
cold water and sewer 1ines on the plumbing plan. plan of a hot-water heating system shows
you the layout of the units, piping, accessories, and connections. A typical hot-water heat-
ing system plan 15 {1)ustrated in fiqure 4-.20, (Fiqure 4-20 also shows electrical utility,
which you may disregard in this discussion.) You can see that the location of the btofler,
circulating pump, and compression tank are noted. Follow the supply piping fram the boiler
and you can see that the one-pipe system §s used; however, the hot water will flow in two di-
rections or loops. Each 100p contains two radiatois.. The second radiator in each loop 1s

larger than the first. The plan also notes that the piping §s 1 inch and 1s located in the
crawl space.

1" c ‘¢
SEAVICE CONDUITS IN CONC
ENVELOPE 107 BELOW GRADE —

I' R —— BT ¥ A

”

L), W SUPPLY
l '~ WW 7|
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\

"ot ’“Tlil ATING BOWER

!

/ - AS

| '“%Mt“ lsg. =
) 3y 28° '

’4 b e

al "dh - - - _——-.-'-.-

{ COMPRESSION TANK

A ey Y

\s
y
4
’
g 4 * /
L ntluau\ ,’
\ e :—-"'w.‘ > I‘
SUPPY & RETURN—; / _J
- PIPING IN CRAWL b /0
z SPACE \ .
--..-———-._“ ‘\ ’ g
ot --- BALANCING COCKS K -
'~ 40-0 Y\ ¢ 3
jy

41 25 i i i M
= ' ! Jl]-;eo-u""" .

Fiq 4-20. Typical hot-« ter heating system plan.

T

EXERCISE: Answer -2 following questions and compare your responses with the answers listed
at the ena of the study unit.

1. The two types of hot-water heating systems are the system and
the system.

2. Which hot -water heating system circulates hot water through a single main and
through each radfator in turn?

3. Which hot-water heating system supplies hot water to the radfators on one pipe and
returns the cooler water to the heater on a separate pipe?
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4. The diagram {}lustrated is an example of a heating system.

L
Y | 1 | S | l‘\

-+
-
{ ¢ -+t —+
5. The diagram {1lustrated 1S an example of a heatiny System,
T ~Fhy-
' UL ' 4 }
] 4 B
f —H T T T
-NTR

Work Unit 4-10. WARM-AIR HEATING PLANS
DEF INE COMFORT ZONE.
{DENTIFY, FROM A WARM-AIR HEATING PLAN, THE SIZE OF ANY SUPPLY DUCT.
IDENTIFY, FROM A WARM-AIR HEATING PLAN, THE SIZE OF ANY RETURN DUCT.

Distribution of heated air througr & duct System describes & warm-air heating system.
Usually, gas-fired or ofl.fired furnaces are used to heat the air, but you may also heat air by
passing the air through Steam- or water-heated coils,

Typical Warm-Air SysStem. A warm-o'r heating system consists of a furnace, a bonnet,
warm-air supply ducts and registers, return {cold) air registers and duct$, and a fan or
blower for forced circulation A warm-air hesting System is shown in figure 4-21, Note the
bonnet above the heat plant where the heated air s collected for distribution to the various
rooms, The warm air 1S distributed from the bonnet through thy supply ducts and discharged
into the room through registers cr grills, You can see that the ducts are rectangular in '
shape and that the warm-air register 1s installed in the ceiling. (Some other systems might
have round ductS and warm-up registers in the wall.) The air, after circulating through the
room and 10sing heat, is returned to the heat plant via the cold-dir return registers and
ducts, The return air register is placed in the wall just below the window, and the return
air duct 1S installed in the crawl Space. The warm-air distribution via the branch ducts to
the other rooms of the building would be the same a$ the examples.
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Design Principles. The comfort Zone concept is the basis for all heating designs. The
comfort 2one 1s defined as the horiZontal area from the top of an average man’s head to his
knees, It 1s apparent that if the air from the supply-reqisters were blown directly on a per-
son, he would he very uncomfortable. To avoid this, the registers are placed either above or
below the comfort Zone; 1.e., high on the wall or in the baseboard. Warm-air systems are laid
out so that the warm air from the registers is directed at the cold exterior walls. Therefore
the warm-air registers are placed on {nterior walls or ceilings. The registers for the cold
air return are always located at baseboard height. The reason for this locatfon is probably
obvious; cold air is heavy and collects at the floor level of the room, thus the registers lo-
cated in the baseboard collect the air. The cold air is motivated through the return ducts to
the furnace for reheating and recirculation. The furnace location is also important for
proper warm-air heating., It is good design policy to locate the furnace room centrally in the
building plan to equalize duct lengths. ?n addition, the main {(trunk} ducts should run above
a central corridor to equalize the branch duct lengths to the individual rooms. See fiqure
4-22 for {1lustrations of some of the common rectanqular-duct connections. Illustration 1 is
3 typical warm-yir bonnet with two main supply ducts.

KE OFFS

-

BRANCH OUC

< WARM AIR SUPPLY DUCT

(/ WARM AIR

X CEILING ::'STER %
NET
G o

HEAT PLANT

WARM AIR SUPPLY DUCTS TOBE
INSTALLED ABOVE CEILING

JOISTS., RETURN AIR DUCTS

TO OE INSTALLEO BELOW OR
BETWEEN FLOOR JOISTS IN

CRAWL SPACE.

Fig 4-21. Warm-air heating system.

Alﬂgﬂeﬁw . -

Two oossible elbow connections are shown in 2, The split tee In 3 is used to di ect the flow
of air on the warm side of the system. On the cold air return, the straight tee in 3 may be
used. Truck duct takeoffs are shown in 4 and 5. In the double branch connection, less air is
present in the main duct after some of the air has been channeled into branch duct$; therefore,
the .ize can be reduced after the connection. The single branch connection shows tw0o methods
of reduction. The first occurs at the connection in & horizontal direction; the second is ef-
fected by a vertical reduction in depth. In both double and single branch takeoffs, the
branch connections form a natural air scoop to encourage airflow in the desired direction. A

boot fitting from branch to stack, the stack terminating at a warm-air register, is {1lustrated
in 6, figure 4.22.

4-41

F 167




Ustng a boot 1s one method of changing 1ts equivalent cross section area or constricting the

flow of alr,
HORIZONTAL VERTICAL
 wanM-AIR BONNET @ OUCT ELBOWS
STRAIGHT TEE  SPUIT TEE m %
@ Cucr Tees oousLE 8raNcH @ smal.s amm-l wm-u

REGISTER
STack

8007
LEADER

@ BOOT FITTING FROM
BRANCH TO STACK

Fig 4-22. Duct connections,

Warm-Air Heating §;stem Plans. Warm-air ducts 2re indicated in the heating plan by
sol 1d 1ines, -aTr retum aucts are indicated by dash-lines, See figure 4-23, Note that
a1l the duct sizes are given and are shown with the horizontal or width dimension 11sted
first. The second dimension represents the depth of the duct which is not shown, On the
plan, you can locate the warm-air registers and obtain the sizes. When cefling 1sters
(diffusers) are used, the neck dimensions are Shown on the plan {as 1, figure 4.23). When
wall or baseboard registers are used, the face dimensions are given. The height of the wall
registers above the finfshed floor 1ine would be given to you in the notes on the plan.
Cold-air retum registers are shown recessed into the wall, The face dimensions of the return
register are noted adjacent to the symbol,
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WARM AIR REGISTER IN ATTIC SPACE
COLD AIR REGISTER ALL RETURN REGISTERS TO GE BASEBOARD TYPE
% ALL RETURN DUCTS TO BE RUN BELOW FLOOR

Fig 4-23, Typical warm-air heating system plan.
EXERCISE: Answer the following questions and compare your responses with the answers 1isted
at the end of the study unit, Questions 2 through 6 refer to figure 4-23,

1. The comfort zone 15 the horizontal area from the top of an average man's head to
his '

2. What are the dimensions of the warm air register shown in figure 4.23?

3. Referring to figure 4-23, what is the size of the supply duct branch connected to
the warm-air register?

4, What are the dimensions of the cold air register shown in figure 4.237

5. What 1s the size of the return duct branch {rom the cold-air register shown in
figure 4-23?

6. What 15 the largest size supply duct required in the warm-air heating system shown
in fiqure 4.23?
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Work Unft 4-11. AIR CONOITIONING PLANS
FUENTIFY, FROM AN AIR CONOITIONING PLAN, THE RATE OF AIR SUPPLY TO ANY LOCATION.

An air-conditioning system comprises several distinct units, each designed to perform a
specific function. The system may be divided into three functional subsystems: refrigerant,
contro), and afjr path. Refrigeration wil) not be covered in this course. The control sub-
system consists of the compressor motor, fan motor, starting and running circuit, relay, pres-
sure or temperature contro) switch, and thermostat. 1t s the air path that is of prime in.
terest to you when redding construction Prints. This fncludes the ductwork, grills, dampers,
and screens.

Afr-conditioning plans. A plan of heating and ajr-conditioning systems for a hospital
§s shown in figure i-!ﬂ. You should disregard, for this discussion, everything on figure 4-24
that does not relate to the air-conditioning system. The plan indicates three self-contained
air-conditioning units which are located in the mechanical equipment room. Note that the duct-
work from the two main units 1s spiit and the size of the ducts reduced. The plan also shows
you the amount of air each diffuser wil) supplv. For example, the supply to the Tab s rated
at 250 c¢fm while the one from the dark room is rated at 100 cfm. As you can see, the third
air-conditioning unit supplies the surgery room only. The enlarged plan view of the me-
chanica) equipment room shows you the piping connections. This piping is read in the same
manner as you would read the piping on a hot-water plan. For example, note the condenser

water flow (¢) to the three air-conditioning units.
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EXERCISE: Refer to figure 4-24 to answer the following questions. Compare your responses
with the answers 1isted at the end of the study unit.

1. What §s the smallest size duct used in the air-conditioning system?

2. Are typical Sir diffusers used to supply afir to the surgery room?

3. Is any conditioned air being forced inco the diet kitchen?

4. Whst §s the rate of conditioned afr being supplied to X-ray?

5. What is the rate of conditioned afr being supplied to the duty or water room?

6. What size duct is designated for the quiet room?

SUMMARY REVIEW

In the preceding work unfts you have learned about utility, heating, and air-condi-
tioning plans. Now you can identify the electrical, plumbing, heating, and air conditioning
symbols and abbreviations. You can also read 2ad interpret electrical, plumbing, heating and
ajr conditioning plans and detail drawings. Yoo can recognize and name the two types of hote
water heating sytems: the one-pipe system and two-pipe system. You can also define the com-
fort 2one as the horizontal area from a man's head to his knees.
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Answers to Study Unit #4 Exercises

1.
2.
3.
4,
5.
6.
7.

three-way switch

cei1ing 11ght outlet

thermostat

Incoming service lines

continuous-row fluorescent fixture
branch circuit home run to panel board
Special purpose outlet

HOI'R Ul‘l'lt 4-20

1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

Access "anel
Circuit Breaker
Direct Current
Grounded

Meter

Negative
Outlet

Pull Switch
Single Pole
Ut{1ity Room

1,
2.
3.
4,
5.
6.
7.

Al
AS
A4
800 watts
6§90 watts
600 watts
A6

Work Unit 4-4.

1.
2,
3.
4,
5.
6.
7.
8.

Leader, soi1 or waste (above grade)
gas line

Outlet turned up

hose valve

Check valve

shower heads, gang

Corner lavatory

shower stall

1.
2,
3.
4.

Area Drain
Cast Iron
Llean Out
Hose Bibb
Levatory
Plumbing
Roof Drain
Shower
Urinal

Water Closet

Work Unit 4-6.

umm;&wu—

3/4" tile pipe

Eight (8)

Two fnch

Four inch

False

Four inch

3/4-inch x 1/2-inch bushing
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Work Unit 4.7,

1. 10" x 24" duct

2. wall radiator

3, Thermostat

4, 18" diameter cefling supply outlet

5, Compressor

6. High Pressure Steam

7. circulating chilled or hot-water flow
8. Cross feed

9, Forced convection cooling unit

HOPK Ulﬂ t 4'8.

1. Alr Conditioning
2. Cold Alr

3, Ofameter

4, Exhaust

5. Forced Air

6. Supply Alr

7. Register

8. Hot Water

9, Hot Alr
10. Steam

Work Unit 4.9,

1. one-pipe, two-pipe
2. One-pipe
3. Two-pipe
4, one-pipe
5. two-pipe

Work Unit 4-10.

1. knees

2. 12" x 12"
3, 10" x 6"
4, 12" x 6"
5, 10" x 6"
6. 28" x 16"

Work Unit 4-11.

1. 6" x 6"

2, No. The air to the surgery room must pass through 20-inch by 10-inch x 2-inch air
filters.

3. Ko. Only an exhaust fan is ysed in the diet kitchen.

4, 300 CFM

5. 225 CFM

6, 8" x 8"

L]
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CONSTRUCTION PRINT READING
Review Lesson

Instructions: This review lesson 1s designed to aid you in preparing for your final exam.

You should try to complete this lesson without referring to the course text or other
materials, hut if you find that you must use the materfals tO answer some Of the questions, do
s0. The enclosed answer sheet must be filled out according to the instructions on the back of
the sheet and matled to MCI using the envelope provided. If you answer any items incorrectly.
they will he )isted with the appropriate reference on 2 feedback sheet which will be mailed to
your commanding officer with your final exam. You should study the refererced matertal for
the questions you missed before taking the final exam.

A, Multiple Choice: Select the ONE answer that BEST completes the statement Or answers the
questton. After the corresponding number on the answer sheet, blacken the appropriate
circle,

VYalue: 1 point each

1. What line convention is 11lustrated?

a, Visible ¢, Center
b. Oimension d. Break

2. What line convention s f1lustrated?

a. Center ¢.» Phantom
h., Dimension d. Break {1ong)

3. What line convention ¥s t1lustrated?

< >
a, Break ¢. Dimension
b, Stitch d, Cutting

4, What line convention IS {1justrated?

3, Phantom ¢. Stitch
b. Extension d. Center

5, What V1ine convention is t1lustrated?

L

a. Phantom ¢. Leader
b. Cutting d. Hidden
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6. The three-view drawing 11lustrate 'mlow 18 an example of what type projection?

Li ]

Ll L
Pt L]

8. Cabinet ¢. Oblique
b. Orthographic d. Section

7. What type of drawing 1s 111ustrated?

a, Section ¢, [lsometric
b. Oblique d. Cabinet
8. The §1lustration below is an example of a(an) * drawing.
po—————
I’ I’1
s |
I
'
'
/
’I
° lﬂ:
scALE
a. obdligque €. fsometric
b. auxiliary d. section




a. Auxtliary c¢. Section
b. Side d. Phantom

10. The i1lustration below 18 an example of a{an) view.

a. offset ¢, $ide
b. revolved d. rotation

11. The drawing {1lustrated is an example of a(an) view.

a, oblique c. section
b, phantom d. rotation

%7




12, The {1lustration below i3 an example of what type of view?

a4, Full section ¢ Alined
b. Phantom d.. Auxidiary

13. Two of the three types of prints are optical processes and positive contact processes.
What 1s the third process?

a. Construction C. Intermediate
b. Removed d. Negative contact
14, Construction prints should be folded so that the drawing number 1s always
& '151 bleo C. ON the bottwo
b, at the top. d. 1inside.

15, The four parts that may be found on a print are title block, revision block, bi11 of
materials, and

a. notes and specifications. Cs architect's name.
b. drawn size, d. production number,

16. The two classifications of military drawings are construction and

a. specification, c. application.
b. production. d. interpretation.

178
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Note : Oueétions 17 through 20 are based on the drawing below.

17. What surface in the top view represents A §n the fsometric view?

a, ¢, X
b, 6 d, H

18, Surface B in the isometric view §s represented by what surface in the front view?

a, N ¢, b
b, M d, 0

19, Surface L in the tront view repcesents what surface in the isumetric view?

a, b ¢c. ©
b, € d. 0

20, Surface E in the isometric view is represented by what surface in the side view?

a, U c. V¥
b' " d' T
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Note: GQuestions 21 through 24 are based on the plot plan shown below,
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21. What is ihe finished grade at the northwest corner of the property 1ine?

a, 113.@ ¢, 1130
b, 115.8° d. 114,86
22, How many feet from the west property i5 the house located?
‘- 114-6. C. 19'-5"
b. 12'-0" d, 48'.6"

23. MWhat is the distance from the south end of the garage to the 4'.0" concrete walk?

‘o 115.2' Ce 44"0"

b, 24'.8" d. 24'.0"
24, What is tha length of the north property 1ine?

a, 80'-0" c. 48'.8"

b, 125'-0" d., 1130
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05, What type of foundation 1s §1lustrated in the drawing belaw?

v + P Y e .4 p.: o h
Ty . bt & horl . hot s *4
l.ﬂ ' |
L] : l
-

+ ‘0
.'!q 3 '
] L]
e ‘ {-m ou:uu (1} j
b ot - - —— - A
(r , i
I‘:‘ ' . - " + 3 ‘. -
& | v-s} 6 IPACES @ 15’1 90°-0 LA ¥
. .1.._._ :
t J, Hy re r . r J’.‘: _!'“‘._. ...._.m_.__th -
-L4”"_- Hd wd 'H-—ﬁ -l'..' Ld "d H4 lrJ
SEC DETAIL A2
a. Wall ¢, Concrete block
b, Column d. Earth
26, The f1tustration be... - an example of a{an) foundation plan.
N b1 w-e
L gr g9 w'-g
e a. T ¢ o T
A | o o o e — — e = s n
i |
i
i
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]
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o 1 M.
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i

A -
A ——

J e ey e - -

o —— . — . oy

- -

a. post ¢, wall
b. column d, steel

27, What material i represented by the symbol i1lustrated?

a., Brick ¢, Concrete
b. Wood d, Earth
R-7
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728, What material 1s represented v tne symbol 1lustrated?

a. Tle ¢. Stone on brick
b. Glass block d. Wood stud partition

29, The symbol 11lustrated 4s the symool for a(an)

[—

a. double-hung window. ¢, out-swinging casement window.
b, single door. d. sliding door. .

3, The #1lustration shown s the symbol for a{an)

i H
4.  in-and-out door, ¢. sliding door.
b. double-acting single door. d. single out-swinging window.

31, What type of door 1S represented by the symbol 11lustrated?

i === =1

2, Refriéerator ¢. Single. interior
b. Double, opening in d. Sliding doors

B. Matching: (n the group of ftems below sitems 32 through 34}, match the abbreviation in
column 1 with the applicable term in column 2. 1In each group select the letter indicating
your chofce (a, b, ¢, d, or e}, After the corresponding number on the answer sheet,
blacken the appropriate circle,

Value: 1 point each

Column 1 Column 2
Abbreviations Terms
2, R a. BPedroom
b. Recessed
33, BR ¢. Frame
d. Blue print
3. REC e, Floor




C. Multiple Chofce: Select the ONE that BEST completes the statement or answers the

question, After the corresponding number on the answer sheet, blacken the appropriate
circle,

VYalue: 1 point each

Note: Questions 35 through 39 are hased on the floor plan §llustrated below.

3‘8'*0' - . . e

l
L
|
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a ? 0l
E L
1‘ Il ..F n'"w.‘ r—— - .- 4 ‘st
- ; .~ .
' : - i A I ! .?! :
LR LOn cow vy N Lo o T ]
b2 PR cone oA, |
. TR SR 101 j
. - oL
35, What are the dimensions of the 1iving/dining room?
a, 5'<3* x 7'-0 )y2¢ c. 11'-1 172" x 12'-)*
b,  6'-3" x 15'.4 12" d. 13'23 172" x 15'.5%
36. What are the dimensions of the bathroom?
a. 3'.4" x 4'.2 yy2¢ c. 11'-11 172" x 12'.1*

b, 5'.3" x 7'-0 1/2* d. 13'-3 1/2" x 15'.8"




7.

36,

39.

al.

a1,

42.

43,

The dimensions of the bedroom are

4, ll.'l 1/2" | 12.'1‘.- Ce 4.'3“ X 5"3“-
be 5'-3" x7'<01/2% d. 3'-4" x 4'.2 172",

The 4'-3" ny 8'-3" space between the bathroom and kitchen is used
a, for the laundry area.

b. to store the air-conditioning system,

¢. to store the hot.water heater and heating unit.

d. as a spare bedroom.

What are the number of stories in the house shown on the floor plan?

a. 2 ¢, 1
b, 1172 d. 0

What is represented by the symbol 111ustrated?

a, Glass ¢. Wire mesh
b, Wood d. Brick

The symbo! below rePresents what material?

AL

a. Ceranic tile ¢. Asphalt shingles
b. Wood panel d. Concrete block

The symbol i1lustrated represents

R R R

PR R R
a. stucco., ¢. asphult shingles.
b, concrete block, d. wood panel.

What type of window 1S represented by the symbol 11lustrated?

a. Sliding ¢. Mwning, hinged at top
b. Casement d. Double hung
R-10

184




44, The symbol fllustrated represents a{an®

4] ,'Ia-

‘ »

r-\,<

2
a. flush door, ¢. folding door.
b, sliding door. d. panel door,

0. Matching: In the group of items below sitems 45 . 47), match the abbreviation in column 1
with the applicahle term 1n column 2, In each group select the letter indicating your

choice (a, b, ¢, d, or @). After the corresponding number on the answer sheet, blacken
the appropriate circle,

Value: 1 point each

Column 1 Column 2
Abbreviations Yerms
4. IN a. Orawing
b. Insulated
6. DWG ¢+ Sheet
_ d. Inch or Inches
47, SM e, Sheathing

E. Multiple Chofce: Select the ONE answer that BEST completes the statement or answers the

ql;esltion. After the corresponding number on the answer sheet, blacken the appropriate
circle,

Yalue: 1 point each

Note: Quesitons 48 through 52 are based on the elevation drawing shown.

-------------------- A e W o A e 1a ot w4
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48, what type of roof 1s indicated on the frame portion of the building shown?

a, Ftlat ¢, Shed
b, Hip d. Gable
49. What roof slope ' dndicated on the frame portion of the build ng shown?
a. 4 in 12 ¢c. liné
b. 4 in 0 de 1 4n 0

50, what type of window i5 indicated on the frame section of the east elevation view?

a. Casement ¢, Awning
b. Double hung d. Horfzontal sliding

51, wWhat type of door §s indicated on the south elevation view?

a. Folding ¢. Panel
b, French d. Flush
52, Wnat type of finish materfal §s indicated fcr exterfor of the frame portion of the
building?
a, Tongue and groove ¢. Vinyl siding
he 1" x 6" 1ap siding d. Aluminum siding
53, The scale used on the floor plan below is .
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84, The dimension between A and B on the 1Tlustration is

'r-------- ? -]
Rawus SESIEE

B
a, \r.a e, c, 2'-8 1/4",
b, 2'-18", d, 2'-6 172",
65, What 1s the dimensfon between A and B on the fllustration shown?
4

-

[T T,

a, §'-212" ¢, l2'-2 12
b, 5'-5" d., 12'-8"
86, The dimension between A and B on the §l1lustration s
A ]
?

L ] | N | L | § L ¥ T 1T ) | i)
Tl TRl TR TRl TT&] "Teal "Ta] luf"r,;

. 13.'3"0 C, 6?."3“0
b. 13'-6“. d. 69'-6",
Note: Questions 57 through 59 refer to the following jllustration,
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F= A e e
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57, The unknown dimension at point X s

‘o ?"0“1 C. 6"0n0

bo "'6"0 do 12"0“0
58, What i the unknown dimension at Y?

a. §.2° c. 9.2

b. §5'.0" d. 13'.¢"
59. The unknown dimension at point 2 §s

i. 3"8"0 CQ 16"3“0

b. 8'.3%, d. 24'.6",

60. The scale used on the s1iding door s§11 detal 111ustrated §s

e . 8 -

SLIDING DOOR

SIlL DE T&[L
SCALE: 3"

.j-ou

a, 1‘ L4 0"1“. ¢ o 1"0“0
b. 1‘ a 1"0”0 de 3 = 1"1”0

61. The iInterior detail drawing §11ustrated is a(an)

' | ]
-]
4" PLYWOOD
a4, bathroom, ¢. clothes closet,
b, kitchen cabinet, d. tool storage locker,
R-14
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62, The exterfor detail drawing illustrated is a(an)

2nG—1

JRAILING \

lu-. -~ ..

246~-SPACE §
2r4 EACH SIDE

. - - o r..%:-'-.%t-'- '—o

l: = —-—- - - L -'L -l'- 4- L 4 ﬁﬂ' 2"2 C‘RRI‘O!
l COVER WiTH 8LaT8! !'“trea —
|| F besireD b eATED PosTs L)

a, set of steps and landing, ¢. security fence,
b, loading dock, d. gable end over-hang,

63, The drawing 1'lustrated s a{an)

s A W - - 5 f"vmrw
coummagm~ /,»-Mm

"y I Emm

[} r/
103 CASING WROUNDED '
ook (TY#) —
Noly srop—
l{!‘-‘sﬁ'uw# l
a, window jamb detail, c, door side detail,
window head detail,

b, windowsill detail, d.
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64. wWhat type of detai) drawing §s §)lustrated?

ETAL TRV -] Mg rae /i
" ML - T ..
=#h'NLOPE

\ SQHEAIR

a, Window jamb ¢. Doorhead
b, Doorsill d. Doorjamb

65, The section view i)lustrated is of a(an)

o Th > PRLSBITE THO, PLABnD
& ol PO LYMLULAY. VARCY BAPTIOR

a. foundation plan, ¢c. finterior wall,
b. exterior wall, d. window frame.
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Note: Questions 66 tarough 69 refer to the following illust~ tion,

What type of windows are indicated?

a, Fixed ¢. Double hung
b. Siiding sash d. Awning

What size materfial §5 used for the floor joist?

a, 1" x2" ¢, 2" x 6"
b, 1" x 4" d, 2" x 8"

What materfal 1s used for the finished interior wall?

a, 10" bevel siding ¢. 2" x 4" studding
b, 1" sheathing 4, 1% nardpressed fiberboard
What 1s used for exterior fimish?
a, 1" x 4" quide ¢, 1" x 6" base
b, 10" bevel siding d. 1Y sheathing
R-17
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70, What type of framing plan §s 1llustrated?

a. wWatl ¢. Roof
b. Floor d, Ceiling

71. The drawing fllustrated s a(an)

1

26 Caining dowats Al
4 Parvaye th'o.l
]

a. alavation view of & wall,

b. roof freming plan.

¢, section view of an interfor partition,
d. floor framing plan,

R-18
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72. The drawing 11lustrated 1s a(an)

- w'.or
ruttgmpgs . "
+ RO HASTERS . N
F:ﬂ:x:a::s:::::sg::ﬁ:':

-l — = Il'-f

o Le1,

:l.h{ C R OG BRACES
T omound

C.
d.

a.
b,

ceiling layout.
etevation view of 2 site plan.

wall framing plan.
roof framing layout.

Note: (Questions 73 through 77 refer to th: following illustration.

platform.
braced,

Joist.,
corner post.,

stud.
Joist.

Sin
Header

13. The type of censtruction framiry: used in the {1lustration fis
ds balloon- [ 4
b. plank, d,
74, The structural member at locattion B is a{an)
a. rafter. Ce
b. stud, d.
75. The structural member at location K is afan)
a., sill. (A
b, top plate. d.
¢Js  What structural member is at location D?
&, Stud C,
b. Joist d.
1-19
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77. What structural member 1S indfcated at location G?

a, Top plate ¢, Rafter
b  S#Y d. PNfaqonal brace
78, The §)lustration shown §s an example of a frame drawing.
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a. western c. Pplank
b. braced d. balloon

79. The major difference between balloon framing and platform framing 1S rafters which run
from the sill to the

a. rafters. ¢. bracing.
b. joists. d. header.

80. What is represented by the electrical symbol i)lustrated?

11/
77

a. Three wires ¢, Two wires
b, voncedled wire d. Wire turmed uwp

8. ‘the electrical symbol §)lustrated §S the symbol for a{an)

®

a, service switch, c. pilot Yamp.
b, cefling pull switch. d. single pole switch.

82, The electrical symbol f§llustrated is the Symbol for a{an)

i i Il I
| v ¥ ¥
a, 20-AMP, 250-volt outlet,

b.  bare lamp fluorescent strip.

¢, wall 1ighting outlet.

d. continuous row fluorescent fixture,

mmlgq




F.

Matching: 1In the groups below (items 83 through 85) match the abbreviation in column 1
with the applicable term in column 2, In each group select the letter indicating your

choice (a, h, ¢, d, or @), After the corresponding number on the answer sheet., blacken
the appropriate circle.

VYalue: 1 point each

Column 2 Column 2
Abbreviations Terms
83, SP a, Outside
b. Conduit
84, OUT c. Switch panel
d. Outlet
g5, C e. Cable

Multiple Choice: Select the ONE answer that BEST completes the statement or answers the
question, After the corresponding number on the answer sheet, blacken the appropriate
circle,

Value: | point each

Note : Quest fons 86 and 87 refer to the following electrical plan.
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The tota) watts connected to circuit #7 are

a. 1000, ¢. 800.
b. 975, d. 650,

The 11ghts in the storeroom are on circuit

& #7, c. M,
bl ‘6. dl ‘2.

The plumbing Symbol 111ustrated 1S 2{an)

A
Ny

a. turned joint. €. outlet turned up.
b, outlet tumed down. d. reducer concentric.

What 1S represented by the symbo)l §llustrated?

<]

A, Gate valve c. Hose valve
b, Pet cock d. Try cock

The plumbing Symbo) 1)lustrated is a{an)

&, Steam table. €. Shower stall,
b. dishwasher. d. water closet.

H, Matching: In the groups below (items 91 and 92) match the abbreviation in column 1 with
the appiicable t-‘m in column 2. In each group select the letter indicating your choice
(¢, b, ¢, d, Or €), After the corresponding number on the answer Sheet, blacken the

appropriate circle,

Value: 1 point each

Column 1 Column 2
Abbreviation Terms
91, WC &, Cold water
bl Kater CIosed
92, MW ¢, Closed water

d. HWater closet
e, Cold wash

Rz 19§




1. Multiple Chotce: Select the ONE answer that BEST completes the staiement or answers the
q:es:ion. After the corresponding number on the answer sheet, blacken the appropriate
circla,

Value: 1 point each

Note: Questions 93 and 94 refer to the following plumbing plan.
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93, The cold water distribution pipe to the urinal s a(an)

a. 1/2" pipe. c. 1 172" pipe,
b. 3/4" pipe. d. 4" pipe.
94, What size waste pipe {s indicated on the plumbing plan?
a, 4" c. 11/2"
b, I d. ¢
R-?3
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95, The symbol illustrated represents a(an)

a, propeller-type heater. %« volume damper.
b, floor radiator. d. duct-type heater.

9%. What heat pipe is represented by the symbol 111ustrated?

8
™

a. Fuel-ofl flow c. High-pressure retumn
b, Medium pressure steam d. Compressed afr

97. The symbol illystrated represents a{an)

®

a. magnetic stop valve. ¢, line filter,
b. hand expan;ion valve, d. snap action valve,

J. Matching: In the 9roups below (fitems 98 through 100), match the abbreviation in column 1
with the applicable term in column 2. Select the letter indicating your choice {a, b, ¢,
d, or e). After the corresponding number on the answer sheet, blacken the appropriate
circle.

value: 1 point each

Column 1 Column 2
Abbreviations Terms
98, SA a, British thermal units
b, Stcam access
99, FA c. Fovced air
d. Butane ‘tank unit
100. BTUY e, Supply air

K. Multiple Chofce: Select the ONE answer that BEST completes the Statement or answers the
question. After the corresponding numbe* on the answer sheet, blacken the appropriate
circle.

Value: 1 point each

101. The two types of hot-water heating systems are the one-pipe system and the
system,

a. forced-air c. cola-supply
b. three-pipe d, two-pipe

R-24 lgd




a. two-pipe hot-water heating system.
b. warm-air heating system.

c. one-pipe hot-water heating system.
d. forced-air heating system,

103. What type heating system §S §1lustrated?

== 1
E1] P i

a. Forced coal ¢. Warm-air
b, Two-pipe hot-water d. One-pipe hot-water
104, When referring to & warm-air heating system. the comfort zone is the area from a man's
knees to
a. the middle of his chest. ¢, the bottom of his feet,
b. the top of his head. d. the bottom of his head.




Note : Quesfions 105 and 106 refer to the following warm-air heating plan,
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105, what 1s the largest supply duct attached to the heater?

a, 28" x 16" ¢, 18" x 8"
b, 26" x 12" d, 12* x 12"

106, what is the size of the return afr duct where it connects to the pan?

a. 28" x 16" c. 26" x 12"
b. 28" x 12° d. 26" x 16"
R-26




107.

Referring to the {1lustration of an air conditioning plan, what is the rate of

conditioned air.being supolied to the records room?
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DATA REQUIRED BY THE PRIVACY ACT OF 1974
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1. NJOORITY: Title 5, USC, Sec. 301. Use of your Social Security Musber is suthorized by
Esscutive Order 9397 of 22 Nov 4).

3. PRINCIPAL FURPOEE: The Student Course Comtent Assistanoe Request is used ¢o transmit infor-
mation concerning student participation in NCI courses.

3. NOUTINE USE: This information is used by MCI perecnnel t0 research student inquiries. In
somw cases information contained therein is used to updats correspondence courses and individual
student records maintained by the Marine Corps Institute.

4. MANDATORY OR VOLUNTARY DISCLOMME AD EFYECT ON DODIVIDUAL NOT PROVIDING INFORMATION:
Disclosure is voluntary. PFailure to provide infermation may result in the provision of incomplate
sarvice t0 your inquiry. PFailure to provide your Sociel Security Mmbar will delay the
Processing of your sssistance rwjuest. 2




INSTRUCTIONS TO STUDENT

1. Fold so that MCI address is outside |
2. Insert course number in square marked “Course Numbe:”
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