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Mistakes in building can be mighty expensive, and so planning might require several
months or c¢ven a year. In planning it is advisable to use the professional services of a

realtor, survevor. architect. lawver. banker. and building contractor.

Another good source of help can come through familv. friends. and neighbors, based on
personal experience. These non-professionals should not be overlooked. as v ou can profit

by their mistakes.

First. vour design or lavout should consider the basic needs that everyone has. What are

basic needs® To answer this question let us examine vour daily routine.

1. Youvcat . . . . . . ..

. 1

vou need a cooking and eating arca.

1 .
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1. What is a building code?

Answer

A bullding code 15 a4 sct of written rules and regulations that control the methods of
construction and materials. 1t sets forth the rules that determine the size. shape. and
composition of materials. plus accepted methods of construction at all stages. The
code specifies the size and spacing of framing members and all the materials attached.
The code presents a minimum standard for all houses in the community: however,
vou mav exceed the standards or improve the quality.

E TC 20 Why does a community enact @ building code?
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UNIT |
A Message from Professor Kool Rock

This pack of science lessons is written and dedicated to the forgotten persons called
students. That's right. forgotten persons - hecause evervbody keeps saving that school
should be fun. but nobody does anvthing about it

well, this pack of lessons is different, because it goes casy on the science facts by
throwing in some fiction. humor, and cartoons. Don't let this mixture shake your trec.
because whether vou are an A, B, or C student - or just a friendly guest - yeu will be
able to separate the facts from the fiction.

There is always 4 small. vicious group of persons who are “agin” book-learning and who

Tike to burn books. These are the folks that say “0.K. it's different - but who needs it?”

vell. 5 0u bool burning ¢mart alecks, lee me tell you who needs it.

Everybody needs it! The building industry is the largest single .i:dustry in the Laited
States and employs mors persons than any other. The Building Industry involves the
mining. manufacturing, and processing of every product under the sun. Advertising.
product sales. real estate, manufacturing. distribution, transportation, and you name it —
depend directly or indirectly on the building industry. Thus, your chances of being
cmployed directly or indirectly in the building industry are excellent. So the folks that
knock it lack some smarts.

What's the largest single investment that you will probably make in your lifetime? A heap
of metal with four on the fleor? Wrong. You can snap up a car by trading a few
weashells. bottle caps, or a used guitar. Your very own pad will probably stazt at $30.000
~and by the time you reach the last lesson. inflation may change it to $40.000.

Suppose you never buy, build. or live in a house or apartment. but you prefer caves -
can you still use the science lessons? Yop, you will stiil need science to heat your cave.
supply power for your electric guitar. provide lights so vou won't step on a snake, and
even pump water. Even if you don't drink water. you will need at least a few drops to
unglue your cyelids so vou can dodge the bats. You say that you're still not
convinced?

well, read the lessons anyway How can you intelligently hate something you don't really
know about? There is nothing worse than a person who hates something without a good
cause. Remember that everybody today nceds a cause. So if you ain' got 2 good cause,
use this handy package.

(P.S. You raally didn't expect a pack of lessons on cave-building — did ya?)

Signed
Professor Kool Rack

=)
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UNIT I - PLANS
Importance of Planning - Ten Important Factors Lesson 1(A)
Objective:

At the end of this lesson the student will understand ten important factors in planning to
build a house.

Related Information.

Many. manv years ago. before shoes and sneakers were invented, nobedy worried about
planning to build a housc. Finding a cave to hide in was the big thing before some
dinosaur or maonster snapped vou up.

B—cnsma Seasy b é

Then science stepped in and underarm deodorants and monster repellents came on the
scene. Now. man could safely leave his cave and really plan his pad. That's what this
iesson is all about -~ planning a pad.

The best piece of advice in planning a house is to have a notebook and keep a record of
“do's” and “don’ts”. The following are some important questions you should consider in
planning a house.

ERIC
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Why oot e catd wrad e be conerned sbout planning & house?
Becasse . some dan venre v oane s bro ous o this high school, and vou have o
plan vour eacape. Forthiermore. studenes in the bt ling trades should be smarter than
other people when it come o plannmyg housos, because Louses are lile bread and butzer

to [hcm. OF 11anN DO hreal arnd DTS

How MUCH MONEY DX YOU MAKE?

1. Money.  What can o guv oand wal sfferd to spend in cash and in mortgage

. v . N . *’

pay ments” In other words. how nuch “loot™ s there in the bank or under the rug?
How much do they carnand what are their current expenses?

2. Transportation.  Is public transportation available and reasonable in costr Will

transportation be convenient to work. school. shopping. recreation, ete?

10
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Employment.  is the arca conveniently located with an ample supply of iob

opportunitics? Suppose the owner chunges Jiubs?

%Qi&f

4

Utilities.  Arce water. gas. sewers and electricity available? Lack of utilities can be
expensive initially or later when they become available. Homeowners are frequently
assessed for such tmprovements as roads, sewers, sidewalks, and curbs, etc. For
example. a tiny thing such as the distance between the house and the nearest fire

hvdrant or firchouse can increase insurance rates.

/
j“@
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Characteristics of the neighborhood.  Consider the future as well as the present
character of the neighborhood. The actual construction costs are about the same,
whether 1na cheap site or a top residential area. Most communities are zoned — not
only for residential, cormmercial, and industrial areas. but also for quality grades.
Watch out for arcas that lack zoning. You mught find out the next-door neighbor
will be g factory, gas station, pool parlor or  the worst of all - - a school!

11



6. Drainage. [, the site sebrcred mown wea with o ek water mble or 5ubjcc( to
trequent Hoodmg? Ploods can do remendous damage i residential arcas. Pick the

wrong spot and the bome awnar will be ramirg masquitoc, frogs. lizards. and other
carteties of fish batein thie ccllar or backvard.
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7. Taxes.  WIll the caxes provide such benefiss as good police and fire protection,
«hooby reereation, refuse disposal, ete.? Remember, an inidally low tax rate may

Later turn out to be high when these services are added.

Q f
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8. Economy of design.
Does the plan consider
standard-size units, and

will it be designed to

minimize waste? Will

room arrangement con-
sider economy in plumb-
ing and heating? And
how about maintenance
costs and provisions for
future expansion?

1

9. Pollution. What safery or health hazards exist or might arise in the future?
Pollution of air and water are real threats in modern living.

10. Resale value. Will the design be too modernistic. fancy. or “different™ 1o a point
that selling the house would be difficult? ~Overbuilding™ is a frequent mistake.
especially in a poor location.

13
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Assignment

The following are 10 important areas that arc impurzant to planning a house. They are

worth remembering. Take this chevklist and neatly enter 1t in vour notebook
interesting notes that result from class discussion.

1. Money

2. T=ansportation

3. Emplovment

4. Utilities

5. Character of Neighborhood
6. Drainage

7. Taxes

8. Economy of Design

9. VPollution
10. Resale value

14
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UNIT I - PLANS
Importance of Planning — Basic Needs Lesson 1(B)
Objectives:

1. At the end of this lesson the student will understand that planning should first
consider the four basic nceds of all people.

2. The student will also realize that planning must be personalized to fit a person’s way
of living.

Related Information:

Students have only two big problems when they are in school — getting a driver’s license,
and buving their first heap. Now. how about planning for vour future? Some day you
will graduate. and get out into the real world of work and play. Whether or not you go
into the construction ficld. vou need to know about housing. Not cvervone builds
houses. but most people live in them. So perk up and pay attention.

Building a home is one of the most important things a person does in his lifetime. Tt
represents probably the biggest investment a person will ever make. and so it requires
careful planning.

In plain talk. it is not a snap decision, like buving four wheels with bucket seats at some
used car lot. Buving a “four-wheeled mistake™ is no sweat. All vou have to do is buy
some wax. new wheel covers. and floor mats. and then sell it to vour best friend.

-—

1o

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Mistakes in building can be mighty expensive, and so planning might require several
months or cven a year. In planning it s advisable to use the professional services of a
realtor, survevor. architect, lawver. banker, and building contracror.

Another good source of help can come through family. friends. and neighbors, based on
personal experience. These non-professionals should not be overlooked. as you can profit
by their mistakes.

First, vour design or layout should consider the basic needs that everyone has. What are
basic needs® To answer this question let us examine vour daily routine.

1. Youeat . . . . . . ... vou need a cooking and cating area.

2. Yousleep . . ... vou need sleeping quarters.

3 Yourelax ..o 0L vou need a living. family. or recreation room.
4. You keep clean . . . .. you need a bathroom.

Your planning must also consider the number of present and future occupants. Thus,
privacv. convenience. and traffic patterns should be planned. Why plan traffic patterns?
Well. suppose vou have a house full of kinfolk. two big dogs, and a visiting fat frierd.
and some fool vells “lunch is ready.” A guy could get bitten. crushed. or stomped to
death without a well-planned traffic pattern. Thus. planning should go beyond vour basic
needs. depending on vour life stvle.

10
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UNIT I1 — PLANS
Lot Survey Lesson 2
Objectives:
1. At the end of this lesson the student will understand what is meant by a lot survey.

> The student will also learn how important a lot survey is from a legal point of view.

E 11

Related Information:

A lot survey is a top-view drawing of a given
lot. drawn to scale on a picce of paper. Thus
a lot survey is really a birds-cve view of
what the lot looks like.

This drawing is prepared by a registered land

survevor or civil engineer, based on recorded . '
. N . "
surveving facts, plus on-the-spot measuring L“——— 43-2 —

of angles and distances.

2

The lot survey shows the boundary lines and

Hou SE

23

land characteristics. such as ecxact shape.
size. and contour of land. Anv trees. brooks.

vs'_o"

utilitv lines. or other land characteristics are e —— - o
included. The survevor must also check legal 10 N

descriptions and make necessary cofrections.
He then certifies the survev as to its accu- GPRQGE

Tacy.

There are three mighey important reascns

A — 438" ——t

e 29-0"

for an accurate lot survev. It acts as a guide
in placing the right house on the right spot

on the right lot. Without a certified lot sur-

40 b

vev vou could waste “lots™ of time and
“lots™ of monev. W ALK

LQ__—— LO‘ -0 —_——
‘s’ STMEST —2

Plot Plan
B. Slick - 46 Easy St., Fuddsviile, NJ.
Scale 1"=20"-0"
A. Crook, Architect

The let servev has the following important uses . . . 50 fix vour eveballs on them hard.

11
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A survey prevents costhy legal problems in the furre.

Banks and mortgage companies require a4 certified lot survey before authorizing a loan
of monev to build the house.

Building inspectors reguire a cortified lot survey before issuing a permit to build the
bouse.

The architect needs a ot survev to place your building on the most advantageous
place in the lot that still conforms to street set-back and side-line requirements of the
zoning laws of the community.

The builder needs a suney to guide his workmen and to use as a check on the

accuracy of his work.
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UNIT 1l -- PLLANS

Building Codes - Definition and Purpose Lesson 3 (A)

Objectives: \ / (‘( _\\
/

At the ¢nd of this lesson the student will understand \ V
} A
/

1. what building codes are: )

\ Sty
2. the purpose of establishing building codes. {/ S ~ : g‘f'
]
Related Information: \I

In the beginning. when every- \ g
body lived in caves or trees.

building codes had only two ‘ . j
requirements, ané the en- ¢
forcement was spotty at that. \

The building inspectors were \
mainly concerned in  spot- \
checking vour cave for

winged bats and potson mush- 4
rooms. Thus the cave code —
was uptight on wo kev =

trances be tightly fitted with ?
aluminum combination doors

points: (1) that all cave cn- -

o ¢ sneed bats: /2 — .
to keep out winged bats: 12) = e
that all cave floors be covered

_—
from wall to wall with ¢rass 2> -
sod or inlaid rmoss to dis- Eurly Building Inspectors
courage mushroom growth. inspected only for Bats

and poison mushrooms.

Then some whiz invernted shoes out of tough-eating animal hides. and people stomped
out of their caves in droves. Thev wandered to points west like Point Pleasant. Dallas.
San Francisco. and other barren wastelands that were completelv void of caves. Now they
had to build on top of the ground. and thev started crowding log cabins and splitlevels
in reckless abandon. That did it! Congressmen got steamed and added building codes to
the bottom of the Constitution, and now we are stuck with them. Now. let’s get serious
and answer two guestions on building codes so that we can pass the course.
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Wihat is a huilding code?

Answer

A building code 15 4 set of written rules and regulations that control the methods of
construction and materials. 1t sees forth the rules that determine the size. shape. and
composition of materials. plus accepted methods of construction at all stages. The
code specifies the size and spacing of framing members and all the marerials attached.
The code presents a minimum standard for all houses in the community: however,
vou mav exceed the standards or improve the quality.

ll"l.\' does a community enact g Imi’ding code?

Answer

Without specific rules and regulations. the health, safety. and beauty of a community
could never be controlled. Thus. earlv in the organization of a community. a group of
citizens is selected to establish rules and regulations.® The local officials cstablish the
code guidelines and from time to time review any additions or deletions proposed to
improve the code. Then they incorporate any changes into the local law.

Even though theyv are at times burdensome. these rules and regulations are designed to

serve the best interests of the majority and to promote the general welfare.

The code sets standards for fire prevention. ventilation. and sanitation by statng sate and

accepted practices. Thus. electrical. plumbing. heating. and structural work must conform

or the construction will be stopped and violations prosecuted by law.

Minimuem lot sizes. setbacks of houses from the strect. sideline and backvard minimums,

and the uses of varicus buildings are set forth in the community’s zoning ordinances. and

miust also be ebserved in every respect.

cars sTates 3 omawe boddine codr s uaed

v
n
&

20



UNIT 11 - PLANS
Building Codes  Enforcement and Asastance Lesson 3(B)

Objectives:
At the end of this lesson the stadent widl coderstand

1. who enforzes a building code:

2 how to get assistance with gquestions concerning the code.
N t

No. 5763 19

FLEABURG TOWNSHIP
CANINE COUNTY, NEW JERSEY

BUILDING PERMIT

Permission is granted to

at totNo._ . Block No

Nature of proposed work

Total Sq. Ft.
Zone as per Application
and Ordinance
S S
Fee Estimated Cost Building Inspector

MPORTANT NOTICE

INTERPRETATION OF FLEABURG TOWNSHIP ZONING ORDINANCE
SSECTION N1 107 CERTIFICATE OF OCCUPANCY
Wher the huilding for which this permit hus beers iscued is com leted and BEFORE it is used or
sceupied. vou are REQUIRED o have i inspected by the Building Inspector, who will issue a
Certificate of Occupancy certifving that the building kas been constructed in accordance with the
requirements of the Zoning Ordinance and in compHarce with the plans and specifications
submitzed with vour appBeation for this permiz.

Failure - comply will subject you o prosecusion for o Violation of the Zoming Ordinance.

WHIN YOU COMPLETE THE BUILDING FOR O WHICH THIS PERMIT HAS BEEN ISSUED
NOTIFY THE BUILDING INSPECTOR. "Call or Wrte!

O
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Related Information:

IWho enforces the huilding code

Answer -

The community employs a building inspector whose duties are inspection and
enforcement of the zoning and building codes. The inspector reviews all plans,
authorizes construction, issues a permit, and makes field inspecticns. If he discovers
any work that is in violation in any way, he stops the construction.

The inspector must be furnished with the plot plan, a set of blueprints, the
specifications, and an estimated cost of construction. Once satisfied that the
application conforms to all legal requirements. the inspector collects a permit fee and
issues a permit.

In many communities inspectors make four field inspections. The construction must
meet with his approval at cach inspection before you may proceed to the next step.
A plumbing and clectrical inspector are also emploved: they inspect and approve of
work in their respective ficlds.

16
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First inspection: When cxcavation is complete and the forms ar» ready for the
concrete, an inspection is made. Approval is based on the size, Jocation, and proper
installation of the forms prior to pouring <oncrete. At a lawr point. a certified copv
of the quality of the concrete delivered must be filed.

Second inspection is usually made when all the framing is complete and the rough
stages of plumbing and clectrical work have been inspectzd and approved. Normally
tnese two trade inspectors affix an inspection sticker, which the building inspector
checks. 1f framing and electrical work and plumbing are all satisfactory, a sticker is
issued and the walis may be insulated and enclosed.

Third inspection: This inspection is frequently made at randum to spot-check
materials and construction methods for violations.

Fourth inspection: This is the final inspection beforc an occupancy permit is issued.
This inspection requires that all plumbing. clectrical, and utility connections are made
and are satisfactory. In some area, such items as sidewalks, driveway. landscaping,and
decoration must aiso be completed.

Note: “Utilities™. as used above. refers to water supply. sewer or septic

connections. and gas and electrical tic-ins.

Iho car explain the building code to vou and help vou to understand it?
t & . P.

Answer -

The building inspector is an excellent source.
but one seldom used. People feel that he is
just another policeman put in their path to
sav “No. No.” Forget it ... the inspector
can be your best friend. so by all means
seek him out.

A licensed architect is ore of the best quali-
fied by training and experience. but he is
frequently too busy for petty questions. The
builder is also well qualified, but not all
builders are cooperative. Seek the advice of
more than one builder. You're sure to find a
nice, friendly. ex-vocational school product.

23
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Last. but not least. is vour old buddy the teacher. Although vour teacher may be
vour best friend. don't drive him crazv with quesuons because his advice is free. Use
the tocal library and the building department for technical questions.

Above all. be fearless ... grab all the free information vou can get. Put facts into
vour notebook. Atzer alll vour shull can hold only so much



UNIT I - PLANS
Building Codes - Violations Lesson 3 (C)
Objective:

At the end of this lesson the student will realize that building code violations can be
expensive.

Related Information:
5. Can building code violations he expensive?

Answer -
You can bet vour flea collar and grass skirt it can. The following is a true story. so
judge for yourself.

A certain builder had just completed two homes
and requested a final inspection to obtain his
occupancy permits. The inspector arrived as re-
quested and during his inspection noticed from
the grade markings that th: roof plyscore was
an unapproved ty pe——a sure violation.

To correct the violation. it would be necessary
to remove all the roof shirgles tar paper, flash-
ing. and plvscore. to the last piece.

The builder tried to plead his case. but the of-
ficials refused to budge. Thus. the builder had
one of twe choices: rip off and replace the en-
tire roof. or fight his case in court. The builder
decided to comply with the code and avoid
costlv delavs and legal expenses. The complete
changeover cost the builder about $3000 plus
some delav.

The builder did not intentionallv violate the
code: it was just an oversight on his part. The
Luilding code had been changed to read “exterior-type plywood™ only two years pre-
viously. when the code was updzttd How was the builder supposed to know? It's the
builder’s responsibility to know the code and be alert to code changes. The ccde
should have been checked prior to construction. Ignorance is no excuse.

Could something like this ever happen to vou. vour paw. or kinfolk? You can bet
vour sweary headband and comroded beads it can. So stay aler and keep notes. You
i avoid ripping plvwood off vour tree-house. barn. or home.

25
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UNTT N PLANS
Budding Codes Quis Lesson 3 (D)

Asslgnment instrucnons: .

A Anawer these guestions correctly and vou're sure to drive big cars with four on the

fHoor and smoke expensive cigars.

B Don't answer these guestions and vou will spend the rest of vour life hiding in the

tall swamp weeds when the building inspector calls.

1. Is the Building code a wrtten set of ruies and reeulations that never change?
CExplain vour answer.

2. Who determines what the reles and regulations of the building code should be?

‘a3

Why are building codes Tegal receiements that are enforced?

4. it a budding code scems burdensome. what are the reasons for the provisions
that mav seem pnrfair to the builder?
3. In what wavs does the building code protect vour health:

O
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6. What dous the building inspector require before issuing a permit?

7. What is an occupancy permit. and why is it necessary ?

8. When are building inspections made?

9. Name all the sources you know of for getting help with the building code.

10. How can violations be expensive? Can you cite an example from your own
experience or from the experience of someone you know?

27
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UNIT Il — PLANS
Blueprints — How They Are Made Lesson 4 (A)
Objective:
At the end of this lesson the student will understand how blueprints are made.
Related Information:
Once the preliminary planning is completed, the architect assembles all the information
and ideas and makes a master drawing. The master drawing is usually made in black India
fnk on transparent linen cloth.
This drawing shows, in picture form, the details, dimensions, materials, and style that
reflect all the items the owner has plarned. The original drawing is too valuable to give
away. [t is neceded to make numerous copics for the many tradesmen who will use it. It
is kept as a copy muaster.
Copies arec made by using a special paper which is chemically treated to be sensitive to
light. The master tracing and the sensitized print paper are placed together in a frame and
are cxposed to a bright light. Then after a specific time exposure to light, the sensitized

paper is removed and thoroughly rinsed with water.

If properly processed, the coated surface of the scnsitized paper will be a clear, deep
blue. The drawing lines will come out white against the blue background.

22



Sumimary:

Blucprints are used because:
1. The original master can be kept intact and tiled for tuture reference.
Copics by this method are fairly inexpensive to reproduce.

ot

Copics are casy to produce in large quantitics.

Note: Blueprines are also  called o orking drawings. Both terms are correct and
acceptable.

Research Project:

There are two other methods of reproduction that use chemicals. Rescarch them in your
ool or local library and prepare a shore report on each.

ERIC
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UNIT 11 - PLANS
Blueprints - Drawing to Scale Lesson 4 (B)
Objective:

At the end of this lesson the student will understand the term “scale™ and how it is used

to draw and read blucprints.

Related Information:

Maybe it was a caveman who first said. A picturc is worth a thousand words.”” How true
it is. The caveman wasn’t much for words, but his drawings on cave walls were things to

behold.
30
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well, that's what this lesson is all about ... lines or drawings that *‘talk.” That's right.
Drawing is a language that explains things with pictures. Thus, blueprints or drawings arc
used to give workmen a picture of what the finished house should look like.

Full-sized drawings of a house would be expensive, impractical, and virtually impossible
to draw. An architect, therefore, makes drawings to scale. “To scale” means drawn to a
smaller size that is easier to draw and handle. For example, many trains, cars, and planes
are drawn to scale and made in scale models. The scale model is exact in every detail to
the real-life thing, but much smaller.

o]

//2 EQuUALS ‘/)
\I

%' Scale

In housc drawings, one foot is usually used as the basis of the scale. Thus, a house
drawing is often made so that every %" of length on the drawing is equal to 1 foot on
the actual building (%" = 1 foot). This means that cvery dimension of the house, be it
length, width, wal’ thickness, or window, when mcasured with a ruler can be converted
into feet.

Drawings madc to a %" scale are convenicnt and casy for tradesmen to read, since most
tradesmen use a carpenter’s ruler. In special cases where the buildings are very large, it
may be necessary to draw blucprints to a 1/8" scale. In any case, a blueprint will always
indicate the scale to which it was drawn.

Detail drawings are frequently added to show an enlarged view of a complicated part. A
1%2" scale is frequently used for these. Thus, if 1%" equals one foot, a line that is 3"
long wonld represent two feet. Got it?

All blueprint drawings, regardless of what scale is used, must be cxact to the last inch,
because an error in the drawing would create an crror in the construction of that

buuiding.

Learning to read blueprints is easy——all you need are some old blueprints to mess with.
Get vour dedicated teacher to get some. Any old prints by George Washington's
grandfather would be worthless; anything from the Civil War on would be fine.



UNIT Il — PLANS
The Story of How Blucprints Were (Not) Invented Lesson 4 (C)
Objective:
This is a lesson primarily deswened to relax studenes and give them a change of pace.
Un-rclated Information:

The following information will take vou on a sneaky trip back through the moldy pages
of history. To cxplain the history of working drawings, the entire story is based on
fiction and an assorted pack of lies.

Once upon a time everybody. including teachers, lived in caves and t*ere was no demand
for buildings or plans. These cavepersors were a simple and happy lot until their kids
started to hot-rod and drag their rock carts. These wild kids started “burning” their rock
wheels and kicking up heaps of dust that made the eyes of the “old rock snappers” smart
sotnething fierce.

well, that did it. There was a big generation gap even in those days, and so the old rock
snappers called a secret meeting to scheme out the problem.

The meeting actually turned out to be history’s first recorded conspiracy against kids. At
the mceting. the snappers decided to build a vocational high s:hool, so they could get
their Kids off the dusty streets.

The cave folks started the first building in history, and folks were piling up rocks
cvervwhere. The rock piling really “got” crazy~—you might say that some of the folks
“got’ carried away - - because that's what really happened.

Then out of the confusion a shrill voice shouted, “Stop! We need a plan before we kill
oursclves!” Then another voice shrieked, “Let’s get Archy to draw something.” The cave
crowd scized on this beautiful idea and shouted in a chorus “Oh! Joy”. Then they
promptly sent a runner to the outskirts of the village for Archy,

Archy Tect was a poor village
artist who neceded work badly,
and so he accepted the offer
quickly (mainly so that he
could eat again}). As soon as
Archy appeared on the scene,
he squatted on the dusty sand
and started to make groovy
signs in the sand with his big
finger. The crowd became ex-
cited and started to scream
and stoinp with every groove
...and so the first working
drawing began.

2() . ‘N-’ |
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The pushing ad the stnapmyg finally cot out of hand. and Archys drawing was messed

eoame and troe ageans Ther o make matzers sochiers arock tighe started wpoin tull

A liil.

Rocks were g all over e places whon suddenly astray rock bounced off of Archy's
shalls Archn prompels assumed a tlat positon, face down, pointing in-a position of north

l)'_» Hnrthc.ﬂ.t.

This “roch fostivad™ was reaily zcting out ot hand. when just e the nick of dme a shick
voun. chiack saved the dav The cool chick stomped out ot a big cool cave and shouted,
“Stop it . Let me show vou fulks the way out” Then quick as a wink this gal whips
ot an evebrow pencill leans over Archyand starts to draw the floor plan on Archy's
back. At lust the cave folks had o permanent, portable working drawing that could

»‘-l(h\!.:!:d A lu! u( \[(JIXI}VH?\;.

Archv. naturadls s ook wonnghty dim view of bving face down untl the school was
tinshed. But a tew wxll-pl.u‘cd rocks made Archy cooperative. However, a bad case of
sunburn on Archiv's back resulted inswitching to animal skins, and finally to composition

paper.

Finadly the school was fimshed, and the “voung rocks™ started to learn all Rinds ot
trades. Rock-carving, 1ock throwing, and rock painting became  the backbone of the
carrnalum, and soon many other courses were added. The old rochers went back to
hasing dwnosaurs, hzards, and lions, and Archy Tect became famous as a cave- and

S llnul nlg \ignur.

M whole deal wound up on  happy note. because Archy finally won the cool chick’s
band and cvenvbody hved happily ever after oxcepe the students and the principal.

the proapal’s mam beef was that Archy left out the teacher’s lounge. deteation room.
and 4 naamun secunty spot for the real rough rocks, The principal claimed that Archy
ma -t have boen stoned ro come up with sudh poor “working drawings.”
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UNIT I PLANS
Blucprints General Functions Lesson 4 (1))
Objective:

At the end of this lesson the student will understand the functions of blueprints in house
construction.

Kelated Information:

Working drawings arc pictures of a proposed house that clearly show you all top. side.
and cross scction views. They give the design. details. dimensions. and materials to be

used.

These drawings use a simple, basic language of lines and symbols that tell a construction
story. Imagine that ... a drawing language that can be understood anvichere in the
United States and. with 2 few minor changes, anywherc in the world!

Let's use a simple comparison. You can build countless words in the Englisk language by
using the alphabet: in working drawings you “build™ all sorts of objects by using an
alphabet of lites. The tradesmen in construction learn this special alphabet and can
communicate with one another casily.

Object line

/|

:I Dimension line

Extension line

- - - - Center line
A JW v\' Break line
I g Leader line

Aiphabet of Lines

Thus a blueprint  or working drawing can supply all the information nccessary to build
anvthing from a dog house to a skyscraper.

Remember that blueprints are the end result of a great deai of preliminary work. The
final drawings have to consider income. availability of utilitics, basic and personal nceds,
zoning. and even weather.
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UNIT I - PLANS

Blueprints  Speaitic Functions Lesson 4{F)

Objective.

At the end of this lesson the student will understand the speatic functions of blueprints.

Relared tntormatnon:

To be considered complete. good blueprints should cover the foilowing areas,

0.

Lot plan.  This is u drawing that shows the top view of the lot. The drawing uses a
seale and dinensions, just as the main drawings do. It shows the boundary lines ot
the lot and gives the exact location of the house on the lot. The drawing is drawn to
the owner's preference, but must confortn to building and zoning codes.

Hoor plans.  These drawings usually consist of three plans: (1) masonry, (2) first
floor. 13, sccond floor. This gives the workman a top or birdseye view of ecach level.

Elevations.  These drawings show the outside view of all exterior walls in the same
seale as the floor plans. and they are usually labeled: (1) frone clevation, (2) rear

r

clevatnion, 730 righe side elevation, (30 et ade clevation.

Details.  Detail drawings are blown up or enlarged views of cortain parts of a house
moa barger scale than the mame plan, This endargement is necessary for aceuracy and

¢ l('.ll l‘('n [§ }‘tiﬂll.

SCCLION Y ICWs. A SCCTION VICW I8 0 CULIWAY View oXpositig i PJI’(iL‘UIdT arca of
constracnon to oa ddearer view. leoaives an accurate idea of the sizes shape. and

matertals involved.,

nagine how hard it would be to eaplain what o watermelon is like to an Eskimo.
However, it vou cut the watermelon in half cutaway  view . then the texture,
monsture, secds, and rind would present a dear picture. Wello that’s what scction

views do o they give vou a dear prcture,

Roof plin.  Thie plan sliows the roat trmmyg detal and s especially helpful when

trammmyg is compheated.

Lleconcal plan. This Shows dhie proposed locatien of all switches, outlets,

apphances. power pancl. et

39
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8. Heating plan. — This plan shows the type, location, and size of the heating system,
plus other important installation details.

9. Plumbing plan. - This plan shows the location of plumbing fixtures in the kitchen,
bath, basement. or utilitv room. [t usually shows some details of the septic or sewer

connection.

30
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UNIT Il - PLANS
The Role of the Architect Lesson 4 (F)
Objective:

At the end of this lesson the student will understand how the architect serves the owner

and builder.
Related Information:

To understand the role of an architect, assume that you are building a house, but your
knowledge of construction is limited. Then your best bet would be to hire an architect
for a sct fee. The fee usually depends on the size of the job and the extent to which you
use his services.

Thus with very little or no construction background, you could hire an architect to
handle the construction from start to finish. The architect would get from your
description a mental picture of your dream house. The architect would first draw
preliminary sketches based on your ideas. To accomplish this, the architect would have to
consider the following;

1. Basic needs of occupants ROUGH SKETCH
Appecarance and style, based on

to

preference and location  plus ot

Lj Ber
L.e U

BeDd

characteristics.
Climate conditions
Matcrials available

Jr b W

Costs (available funds)
6. Building code

The preliminary  sketches are usually
frec-hand drawings nade somewhat in

proportion. but not to cxact scale.
Sketches can be studied and considered

K S8ep
Lo} | gep
s | DR, ® t!;!‘.w:1

The next step is to draw up final plans,

cstimate the costs, prepare  specifi- S‘m“ *'3— t'

cations, and submit plans for bids. The

and modified to meet your expecta-
tions.

architect can also act as supervisor dur-

ing the cost of construction. The dutics

would be to make inspeciions during all phases ot construction and protect your
interests. The architect would consult with you and the builder from time to time on
cconomies. substitutions, changes. and the quality of labor and material.

38



Henceo mooa nueshedl oo the ardhitecr aces as wrnist destuner, inspector. advisor.
cstimator. and judee i disputes. The tec can vary from 57 to 1570 of the toral cost. The
extra cost s well worth 1o if vou are not qualiied to do it vourselt. The architect can

also be hired to st draw up plans with no responsibilities tor supervision,

39
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UNIT |} PLANS
Specifications Lesson 5
Objectives:

1. At the end of this fesson the student will understand what specifications are and how
important they are.
2. The student will alse; anderstand how specifications cover cach trade in detail.

Related Information:

Specifications in construction are a lot like instructions for a cahe recipe . . . well, almost.
Becanse. it vou don’t use the proper mgredients and follow the recipe instructions. vou're
not going to have a good cake.

Construction specifications work vretty much the same way. Ignore the specifications and
vou're sure to build a poor house. Specifications are written descriptions that explain the
drawings. They specify the work te be performed. the degrae of workmanship expected,
and the extent of the work. In addition, they sct {orth the quality and the quanticy of
the materials,

Specifications are necessary because 1t waould be impossible to put all the complex details
o construction on a Flaeprine i all the important Lta of construction were to be put
on the bluepriae it would be so centusing 1t would defeat the purpose of the drawing.

The specifications are an important part of the contract. In many cases they have priority
over the drawings o authority and importance. The drawings can have additions,
corsections, or deletio ns made. However, once the contract is signed, the specifications
cannat be changed without proper consent. They can onhy be changed by mutual consent
of builder Lad owner by an addition called an addendum.

The  rehitect prepares specifications that completely cover the proposed construction and
divides them into general clauses and special clauses. The general clauses apply to almost
every portion of construction to some degree and affect all grades. (See following pages)
The special clanses refer to the quality of the materials, construction details and special
details not covered by the gencral claases. For example. here are a few special clauses:
I Facavation
o Excavation iy bawd on nomal s conditions with standard excavating

equipment. Hence ooy rock formation encountered  that requiies hpcciﬂ
cquipment or blisting would be at the owner's cost.

B Removal of excese 1L stumps, or trees will be at the owner's cost and a
separate agreement mast be made.

Do Carpentny

AV Owrnier will turnink \p('tial exposed vak beams for tamily room at his cost.
Installation costs arc induded in contract cost.

34
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The specifications are written for each trade and in the order that the censtruction
will be performed. Thus, they would start with excavation and continue with masonry.
carpentry, roofing, plumbing, heating, air conditioning, elecirical, painting and

decorating, and other trades the owner might wish to include (driveways, landscaping,
etc.)

The specifications help to simplify the job of the contractors in estimating costs.
ordering materials, etc. They usually indicate to the builder what alternatives or
substitutions he is allowed in certain areas. Thus. the cost of the labor and materials
can be more accurately established.

Finally. specifications, once accepted. are legal documents that protect the interests of
the owner. builder, and architect.
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SUIHTITY |
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0.

Specifications caplain the drawings with regard to extent of work. workmanship.
quality of materials.

Thev prevent misunderstandings and disputes.

Estimating is simplified and has greater accuracy.

General clauses cover all arcas that might overlap or be overlooked.
Thev protect the interests of all parties concerned

Thev clearly spell out what substitutions. if anv. can be made.
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UNIT Il - PLANS
The Written Contract Lesscn 6
Objective:

At the end of this lesson the student wiil understand the in:portant role of the written
contract.

Related Information:

Ind vou cver hear the expression “talk is cheap™? Well, it's true. and that's why the
WTitten contract s so important.

Everv science teacher knows that when John Wavne and other good guys were settling
the West, a man's word was his bond. Guys used to trade horses and steers on a mere
handshake - until the Big Depression. Then everybody got sneaky and started to lic
and cheat. and that's how written contracts took hold.

Written contracts bind all parties te deliver their services and materials in the quality
and the guantity and method agreed upon.

Written contracts in building arc advisable as tollows:

1. With the purchase of land [with the seller of the
Land:}

2. With the architect

3. With the builder

4. With ths material suppliers

2. With other contractors ‘not covered by builder's con-

tract’

. = . ,
f. Some agreement with sumvevor and Etl’Cu’I‘.L‘_\'

cisicn to choose on: over snuther is made atier consider-
tion of the integrirv. abilitv. porformance record. and
firancial responsibilicv of bidders. The lowest bid mav

ance does not

B

. .
not aiwavs be the besz. and the best appre

necessariy indicate the best contractor.

Cuncracts should be prepared by an atzormey familiar with or specializing
and real estate. Stock legal forms are available at sraticrerv supply stores. but a

.e - T PR ~ -yt -
douitvnemse ™™ conmas:s” can B¢ a Jdangerous camble.
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Why a contract is so important

The language of the contract should be clear, nothing of importance should be
omitted, and clauses should be included regarding delays due to labor, weather, strikes.
¢te.

Loan applications depend on contracts. so that the true value of the construction is
known. Lending institutions require a copv of the plans and specifications plus
estimated value before they will issuc a firm letrer of commitment.

Note: A letter of commitment is a written legal commitment that the lender (bank)
will lend a specified amount of mwoney. It stipulates the terms of the loan—-mainlv as
to how much monev is to be released at certain stages of construction.

Warning:

1. Avoid verbal agreements.
2. Read a contract carefully betore signing.
3

Have a [S]“'}'CT to P!‘OIL‘CI VOur INteross.
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UNIT T - EXCAVATION
Review of Matter Lesson 1
Objective:

In this lesson the student will lay his vwn toundation for Laderstanding the nature of
soil and its relation to excavauorn. He will hnow about several of the jroperties of

maticr.
Related Information:

The tvpe of “matter”™ that a house 1 st on determines the type of toundation. For
cvample. the soil in many parts of Florida has water just below the surtace. making &

cellar impossible or at least impractical.

The purpose of this lesson s o make a swift review of matter to clear up amy
confusion. Yes. there is contusion. Too manv students have been running around the
whoul wshing “What's-a-matter® School principals take a mighny dim view of students

rurning around with fuzzy conceprs. and naturally blame sawnce teachers.

. ~ - . - 1 N
........ And ~o. by opopular reguest mostin rincipal’s’.  wo will  review

TWhat sa omatter)

A WHATYS AMATITER. Matter o~ i thart
Oeenies spaee amd as weranto e touna o tares
torins cod. Bgands und case Portolt eaenisios g

: PR 5 - .
TewuliTe et T N S A TR

5. STRUCTURE OF MATTER Al mattor s compused of verv small pariicles, called
1 - . .

atoms and molectles. Each olicnd ropresonts the smallest prece thar a marenial can
be redeced to and sull rerain srs procervies. For enample. water (chemically $4

hen reduced o size bevond it Tlewr <oecl Slecule: will divide it bag . or
when recduced I osSIZe DEVONS TS s&lesT spech g molccuxe will Gnvide o hvaeeeln
& .'ki DAY S8 IO ESRELNIESS T m;ﬁ: bRll] EC."V‘L'T b\." wWallr.

A7
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WATER MOLECULE

OXYGEN ATOM

HYDROGEN ATOMS

C. PHYSICAL PROPERTIES OF MATTER. Muartter has '
certain characteristics: i
1. Mass and weigh:
2. Densizv
3. Volume
4. Adhesion '
3. Cohesion !
6. Porosity ¥
7. Impenerrabilinv
8. Inernz
DROP OF WATER —
COHESION:

i.ike Moacuies
Attact each cther
U strong force

Comesive force of mpiscurss & whay m3kes Jros OF wutes o




In this lesson we will review four of these, leaving the other four to show up in other

lessons.
Cohesion: The tendency ¢f molecules of the same material to attract one another (to

stick to like molecules).

—

Cobiesion Like molecules stick togetier

Adhesion: The tendency of wnlike molecules to attract

one another.

ADHESION

s s

< Perai dipped o wazer , l

Coneston:
\
Line molecules

Pr—

R ) .
- Molevuties 0f water

HRIIN

N

— '- [N . -
Alheston:
{Unline molecules

Unlike muolecwes stioh Togetner

ADHESION
g\
M
\

s
73
'
]
(4]
o
.
i
gl
~
.
V]
v
——t
—
e
el

Density: Marttes o
This compamison is based orn
n Proportion 1o is sizc. For cwar

!
lead is much heavier than a cubic in

e har Tand Tag cerare
woosan Thal 3o Nas STealr
Aeathati
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Porosity: Matter is said to be poroes when it has large air spaces in it.  For example,
; J F
a sponge and a paper towei are very absorbent - water can take the place of the air
pockets - so they are described as porous.
[]

NON POROUS A POROUS

]
Water Lounces . )
G ogtass : é . Water absorbed
- . Ly porous sponge
-

— T - e
Pv (=] . ~ ‘.Q .'.
) [ Y.} “a od - “6.(:

(o-g®%%reod

Capillary action: Liguids sevrs to defy gravity in many sicuations in the building trades.
and this is due to a tendency called capillary actien. It seems that a liquid in a narrow
tube will pull ftself up by 4 combination of the forces of adhesion and cohesion - first
chnging o the walis of the tube and then evening out: then clinging. then evering out:
and so on. The spaces in manv materials in effect tornm little tubes and so liquids crawl
' them. ‘..‘._'_:..} — TOAST
—~f— ~ CAPILLARY FACIAL TISSUE —
ACTION SOAKS
UP COFFEE

INK CRAWLS
UP TISSUE 8Y
CAPILLARY
ACTION

WATER AND
INK —

faritv in house comstruction can be usetul or oublesome. depending on what it i
1

oing. If it 1s oulling oisture throush the foundation or walls — thar's mischief. and ic's

ting a preservative sirk into wood ond preserve it — that's gnod.

D THE THREE STATES OF MATTER.  Nore: The forces between mllecules

1. A solid ~ 15 mazter in which the modeesles vihraze. but stit! arce tichthy packed
Together by the atractive foroe between them A solid keeps its shape prettv well.

2. A hqed isomaTter whose moiicuies have cncuzh motion of ther own to
overcome some of the atrraction between them. A liguid rakes the shape of its
container 50
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3. A gas v matter whose mulecules have no attraction for cach other but are in
constant motion. Thus. the molecules of gas can wander off {evaporate) because
the cohesive force is weak. 1f in a container. a gas takes the shape and volume of
the container.

t

COMING NEXT..... The nexat lesson explams how the science of matter relates to

housw construction. Don’t miss it.
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UNIT iit — EXCAVATION
Purpose of Excavation Lesson 2
Objective:
At the end of this lesson the student will understand why excavating is necessary.
Related Information:
HISTORICAL FICTION. OR “"HOW THE WEST WAS SETTLED"

Manyv vears ago. when the orginal scttlers came to America and landed at Seaside
Heights, a terribie thing happened. There was a terrific housing shortage due to a rich
clam-strike that brought prospectors from evervwhere. There wasn't a single cave to be
rented. leased. or bought. and so thz settlers were forced to build.

Science books were very hard to come by, and so the settlers — with ne science books to
back them - started to build houses without excavating for foundations. Thev just
rlaced the houses on four rocks.

Well. cach vear when the northeast storms hit. the buildings would move a whiz. The
winds would sweep over the Garden State Parkway something fierce. which made the
cuses moave west faster. The heuses Rept moving until theyv crossed the Rockies. And

that's how the West was settled.

,J‘.

Naturally this was a terrible shock 1o these " toreign folk.™ and so thev kept prodding

their kids to studv science. That is why folks today are verv scicnce-conscious now and
D

asking one another. "Do vou dig it?

The primary purpose of excavation is to tcach a sound base for the foundation. so as to
support the load of the house. In cold CI") a sound basc would be deep enough
below ground leve! to be protectad from frost acticn. The local building codies eszablish a
safe and accepred level o guide butiders.

Excavation can serve other purposes as well

2. It can provide secondarv Ihving space.
3. It can rrotect the foundation frort damage by man or natare.
<. It can avend sertling thar reseles in cracks in the sTuctore.

o2



A good butider will check the subsoal conditions betore excavating. Checkmg can be

accorrplished by:

1. Test borings by builder “sotl samples

2. Cuommercial drilling companios

2 The city engineers

3. Oeher SOVETHIOeNT alenoies

2w dntarmaror i beoana b et e ez e
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UNIT I - EXCAVATION
Factors Aftecting Excavation Lesson 3
Objective:

At the end of this lesson vou will understand what the difforent problems are that affect
the depth of an cxcavation.

Related Information:

From the previous lessors we know that soil is a solid state of matrer. Due to the force

of cohwesion which certain scils have in great mecasure. excavating in these soils presents
extra probiems to the buider. Let's see what the builder mav encounter when he sets

out to dig a foundation:

Clay:  Clav bas a very fine. powder like teature, like flour or bath powder. This tvpe of
soil is quite cohcsive. which means it stichs tozether well. In fact «ome d.x\ soils
tick together o strongh thur they are as hard to eacavate as solid rock.

Rock: Rooks can vary o sue frorm pebbles o boulders to sobdrock formations. Huge

1
l

bouiders or <0ld rock regure specual couipmert and scinetimes bl :sting. Ru’nm

o v oe o .
[ rx‘Ll\ alsor criares satt vesn

5 :;‘;‘Z: Calt reguue -:\;*:-;".siv*: TCIHTOTLCYTEL‘HI rods o

et instabilize .

WATER TAZLE

-
-

ot

[

8

/
WATER SATURATED 2’

Tihe Water Tabie
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power shovel or dozer. It can frequently require blasting and special machinery.
As a result it is usually costlier to build on shale than on soil.

Sand: Sand is relatively easy to dig but provides a loose base. Machine tracks in the final
cutting looser the base, which should be compacted before pouring footings.

The water table )0 affecis the depth of the excavation. You are familiar with the
moisture in the s 1ace leve! of the soil. It comes from the rain and snow that fall and
also from the wastsr zable beisw, by capillary action.

The water table conme.s of underground rivers and lakes. This water generally follows the
contour (shape) of the iand in a current — sort of like a trout strecam. This natural
ground-water line may be very close to the surface or it may be quite deep. Excavation
calls for good judgment Going below this water table can crezte problems in excavation,
installation of foundation, waterproofing, and drainage. Since conditions can vary so
greatly, only an expericnced excavator or engineer should make ¢xcavating decisions.

Climate affects construction in many ways. For example, the depth of frost in the
ground depends on the climate. And every good would-be builder knows that sound
footings should be below the frost line. Other climatic factors affecting excavation
include the likelihood of hurricanes or tornadoes, and the average amount of rainfall.
Hence a knowledge of prevailing climate is necessary for accurate decision-making in
excavation.

Air and water also affect soils. Most soils are affected by water and will swell when water
is added and shrink when it is removed or dried out. Clay, for example, is composed of
tiny, fine particles like dust that have a great cohesive pull. Water can affect clay soils in
many ways: the soil may swell, shrink, or turn into a semi-plastic, jelly-like mass, or it
might losc strength. Water can also, by its freezing action, cause soil to expand or swell;
then, as it melts, the shrinkage may cause a drop in grade level.

Because of the effect of air on soils, it is advisable to postponc final trenching of footings
until the time to pour the concrete. Some soils will become soft if exposed to air, and
certain clays will lose their strength by the drying action of air.

The effects of air and water on soils should be borne in mind by a builder. If he has any
doubts about the particular soil he is dealing with, he should consult an engineer. When
necessary. soils can be scientifically analyzed as to stability and density in a laboratory.

55
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One other factor influencing the depth of excavation is the design of the structuwre. The
overall size and weight of the structure must be considered in deciding the de; ©h and
extent of the excavation. For example, residential construction loads are relative . light,
and excavation nced only reach a sound base below the frost line. A high-rise ap. ment
or industrial building might require additional excavation and footings ~ and in ¢ .tremie
Cases driving pilings to support the structure.

Now we can sumnmarize the different factors that need to be considered when planning
an excavation:

1. General tepe of sotl and anv particular c¢laracteristics
2. Depth of the water table

3. Design of the structure

4. Climatic conditions

5. Cost (blasting might be too costly).
6. Udlities (depth of streer sewer line)

FHIN LISSON ENDS WU Y QUESTION L. L. [s it important to remove gucsswork as
to the nature of soil before building?

THAN LDSSON ENDS WEHH THE ONSIWER L. Yip!

Without this lesson. folks will have to go chrough life performirg the “stomp test™ for
soil. The stownr test requires that vou “stomp™ the proposed excavation sit- in your bare
et You jump as high as vou can in the air. waving vour arms like a windmill, and
shout “What's the matter?”

HOW TOAINTLERIRET STOMP TEST RESULTS ..
Solid ground  very little bounce, making vour feet smart.

e

Clav  faint prints of heel and toes and fallen arches.

Swamp - vou disappear into the bog and have to be rescued: or vour friends tell your
widow,
D
S0
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UNIT T - EXCAVATION
laving Out the House Lesson 4
Objective:
At the end of this lesson Jie student will understand how a house is placed on a lot.
Related Information:

The first step is performed by a registered survevor, who sets up guidcelines for the

excavator, mason contractor, and builder after the site has been cleared.

The survevor establishes the corner markers of the lot by means of an instrument called a
transit. a tape, and caleulations. The surveyvor will further lay out oak stakes with nails,
indicating the outside lines of the foundation walls. On request, the surveyor will offset
the stakes 57 G cach cornere thus aliowme the excavator to work his machine without

disturhing the stahes.

“he scrience of mathematics should be used to assure square comers on the four:larion.
To do this we use the face that, in g triangle where one angle s exactly a righe angle.

we can lay off

b ounits along one 3. on
) e e i - —_—
cdge. and 4 s

along the other cdge.

and the line conncecting l
these two points will be
cracthv 3 units long. [TERTERTS

not, we must ildjllS[ [lIL‘ corner

angle unal it is. This s called
the 3 4 5 method, I more

convenient, measure off 6 8 10

units: 1t works just as well

As o further cheek, the two diagonals of Fo)
the foundation should be measured with a 5'-0" "f_

steel tape. tf the foundation is trul) square.

the diagonals will be cqual i ength.

(9
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UNIT IV -- MASONRY
Purposes of the Foundation Lesson 1
Objectives:
1. At the end of this lesson the student will know why a foundation is necessary.

2. The student will also understand that a poor foundation will affect future repairs and
value.

Related Information:

Did you ever hear the expression, “The buck stops here™? Well, it was an expression first
used by President Harry Truman. It means that passing the blame on to someone else
eventually comes to an ¢nd at the President’s desk. This same thought can be applicd to
foundations.

The successful construction of any house depends on the soundness of its foundation . ..
You can't “‘pass the buck.”

The following are some functions of a foundation. You will see why proper design, good
materials, and professional workmanship are so necessary.

1. Foundations provide support. The foundation walls carry the weight of the entire
structure above it - walls, floors, ceilings, and roof. All parts of a house depend to some
degree on other parts, and eventually the foundation supports them all. The quality starts
here ... there is no **passing the buck.”
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2. Foundations protect against action of frost. To understand why this is so, let us sec
what happens when water frcezes. Materials on freezing change from a liquid state to a
solid state. Most materials contract or shrink during freczing. but water expands when
frozen into ice. This expansion is duc to the rearrangement of the molecules. that now
require more space as ice than rhey did as wuater.

Thus we can easily understand that soil containing moisture will expand as it freszes. As
soil frcezes. it needs room to expand. Since there is less pressure from above, this causes
the ground to push upward. which is called hearing. Then as it thaws, it settles again.
This up-and-down motion would cause cracks and other serious structural defects to a
building resting on the soil. The only way to protect the building is by using a
foundation to extend “elow the level of frost action.

3. Foundations can provide storage. utility. and living space.  Foundations form an
underground enclosure for basements and a protection against soil and water pressure. A
dry basement can supply storage areas and arcas for recreation. laundry, and heating
units.

4. Foundations can provide protection from insects.  In many parts of the United Statcs,
termites. ants, and other wood-boring insccts can cat away parts of the structure. The
foundation acts as a first line of defenswe by keeping wood away from direct contact with
the soil.

TERMITE
SHIELD

Mini-Facts

Termite shield - a prorective shield made of a non-corrosive metal that fits over the
foundation like a metal hat. It is also placed around plumbing pipe. to keep out those
little rascals - - termites.

S
(V)
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[ermites are whitish wood-devouring insccts that resemble ants in appearance and in
habits - by living in colonics in the soil - but they really are  Zift. rent breed of cricter.
They cannot stand exposure to light and air. But certain - - ‘tcs are so determined to
aet a good meal that they make mud tnnels on the ouy -~ f masonry to provide a
pathway from ground to wood.

Termites as pets Many, many vears ago before riots and demonstrations were popular
methods used by rebellious students, the kids would use the “termite trick.” Mean,
vicious students would raise and train termites to snap up school desks and seats. The
destruction was so terrible that classes had to be called off, and soon every school had
“termite davs™ - - similar to our present “Usnow davs.” Well, dedicated science teachers
cured that by developing a termite cochtail. An imitation-wood sponge would be soaked
with cockeail juice, of which the termites would partake. The termites would get silly
stoned; and couldn't wll wood from steel. They would ruin their molars on the metal
and die. Science triumphs again!

60



UNIT IV — MASONRY
Kinds of Foundations Lesson 2

Objective:

At the end of this lesson the student will know the most popular foundation types and
the advantages of cach.

Related Information:

Once upon a time when George Washington
was just a kid, a fierce classroom debate de-
cided the importance of lessons on foun-
dations. A kid named Brute asked the teach-
er, “What do persons called students need
with lessons on foundations?” Well, nor-
mally the teachcr would ignore such class
participation, but this kid happened to be
very tall and very large and so he got an an-
swer. Thiy is that historic reply . ..

“Today’s students are tomorrow’s hoine-
owners with big mortgage payments. This is
when 2 good foundation is importart. A
dry, waterproot basement is especially im-
portant to male persons when they lose an
argument. Some marriage counselors claim
that some husbands spend as much as fifty
prcent of their married life in the cellar.
These experts highly recornmend dry cellars
to protect male persons on those days that
they lose.”

Now, the real facts . . .

The type ot “sundation depends on the soil condiizis. building codes, climate, and the load
to be carried. It also depends on whether « bu:zacat is desired. Where there is a full
basement, the foundation forms the basement walis. 1t » huuse is to be built over 2 crawi
space, the foundation may be a masonry wall, or (to save money) the house may be simply
set on piers. Again, in areas where the soil does not permit a foundation as usual, then
pilings may be driven into the soil to support the building.

G1
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There are two basic kinds of foundations that can be used. The choice depends a great deal
on the availability of labor and materials. plus the consideration of costs:

Ponred Concrete Foundations. — This tvpe is normally considered the best because it
tends to crack less and leak less. The entire foundation is poured at one time; thus it
becomes a single. solid unit. It also costs less for lakor, since the forms can be placed and
the concrete poured with unskilled labor. The poured foundation can withstand greater
soil and water pressure and is usually watertight. The density of the material is greater,
and it resists abrasion and deterioration better than block foundations. The disadvantage
is that it is not too flexible for changes or additions.

Concrete Block Foundations. — This type of foundation is widely used and highly
satisfactory if carefully built. Since the blocks are large units, the foundation can be
speedily erected. This type is especially useful where concrete is unavailable. too
expensive. or impractical because of lack of access.
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UNITIV. MASONRY
A “True Story” About the Origin of Footings Lesson 3
Objective:

At the end of this lesson the student will know the truth and the whole truth about the
origin of footings - the facts that most history books are afraid ro tell.

Related Information:

Many, many years ago. everything with feathers that could f'v was called foul. Chickens
were often classified as “real foul.” In a sense there was some justification to this label,
because their feet were always covered with sticky mud from the barnyard. But this mean.
vicious label caused some of the chickens to rebel. These were the *“concerned™ birds.
concerned about ccology (pollution, environment and community health).

This concerne | group was worried about barnyard conditions, especially the wet spongy soil
condition and its effect on safe footing. These birds formed a study group, that started from
scratch and developed the firse scientific theory on footings.

This in-depth  study  revealed that many
serious foot ailments. such as athlete’s foot.
arthritis. water on the knee, and gout were all
caused by poor footirg. This group found
thar chickens' feet were poorly designed to
carry the chicker and egg toad. This poor

design caused chickens to sink up to their R
kneecaps in barnyard mud. The concerned &)

group now had a mission to improve Py

shaky balance and  squiggly  footings. Bur P e M i
how?

The concerned group recommended that flaps be sewed between the toes. The object was to
distribute the load so that birds could walk on mud and mire with case and stability. The
first design was a smashing success. No longer did muck squirt or ooze between their toes,
and stable footing was now possible.



— W one

The concerned group went wild with joy and
decided to split with the old uptight birds (who
preferred things as they always had been). The
first thing they did was to change to mod feathers
and greasy kid stuff to waterproof their feathers.
They next decided to go all out and change their
name to “ducks.” Thus they created a new scene.

To this day web-footed ducks with greasy feataers
. n areles around the plain chickens. because they
can nuv._ite on any type of scil.

Duriny i this commotion, architects and builders
v o hiding in the weeds. making careful
obse varions and taking nozes. This sneaky group
decidiu "o copy the ducks. and the first thing they
designed were devices to improve their own

footing .

O
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One of man's first footing problems Jat to walk on snow. and so he designed snowshoes.
Snowshoes worked just like ducks” fee  they spread the load a..d distributed the weight.
The neat problem was to travel in muck and mud. and so man started to place flat boards
and rocks to keep from sinkinge.

Then man extended his ideas on distributing the load to paved roads, and now wagons and
trucks were able to meet their depvery sehedoles.

At last man applied the dea of spreading the Toad to his houses. schools, saloons. and other

pl;u os of rest and recreation,

He devised the idea of o wide platform under the base of foundation walls so the buildings
would not sink down and perhaps disappear from the face of the carth in a bad rainstorm.

Inst think — if it wasn't for footings vou would still be living in caves, and there would be

ne «hools. Isn't that o hornble tllnugllt'

¥
p &
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INITIV - MASONRY

Linportance of Footings I.rsson 4

Objectives:

At the end of this lesson the student will:

)

Understand why the guess and-mess method of making footings will not do.
Apply tricd and true methods based on science.

Follow wser of prover rules to avand fatare problems.

Related Information:

A f oting gives a house the same stability as a duck’s foot in mud or a pair of snowshocs on

a hunter’s feet. They all distnbute the wieght of the object, providing stability and

preventing sinking. Therefore, if vou want to avoid basement leaks, building cracks. or

stiching doors or windows - install the footing properly. The footing of a house is the

concrere pad or snowshoe on which the foundation and the house rest. So let's go.

1.

Yo Olde Guessiwork Method.  Sloppy, shaky. unstable footings are easy: all you
have to do is chiminate common < nse. The trick to this method is to start off
confused and maintain this way-out state all the way. First, select any spot on the lot
and start digging like a iadman. Be sure to ignore the depth of the excavation. the
type of footing, and the size. Footing forms? Who needs them! Then order concrete,
but don't specify the mix, and refuse to give the concrete company the delivery
address. This keeps everybndy guessing. If the truck does arrive through some error,
let the driver add water until the mixture is like soup. It spreads more easily that
way. By using this method. whoever lives in the house will “bless™ your name for

ever and cver.

Exaggerated, vou sy # Sure, but pucsswork and carelessness will

produce disaster every time.
Rioht Method  Based o Scienee

4 3oil Conditions.  Normal conditions would consist of a hard-pan type of soil or
very i, well drained soil. Should vou encounter a filled-land situation, the
footings should go deeper and reach undisturbed solid ground. Any abnormal soil
conditions, such as loose sand. clayv, fill dirt. or water require special treatment.
Then the footings should be made cither wider or deeper or have special

00

reinforcements added.



b. Weather. - Footings should extend far cnough below the frost line to protect
against heaving and scttling. This is not only practical from the point of view of
science but is requirca by most building codes. Most codes in New Jersey for
example. require s minimam of 3 feet below grade.

¢ Compressive Stren: ... These are faney words. for ~a.e. but mighty important. so
hang in for translation to student Fanguage. juate conpressive strength means
that the weight of the load house) ¢n the concrete footing will be supported
without failing or < rushing For example, a cerain footing placed on solid, bearing
soil wiil withstand a load of 2.000 pounds per square irch without failing or
crushing. Henee 2.000 pounds per sauare inch is its compressive strength.

d. Tensile Strength. - This imcans the ability of a footing to resist being torn or broken
apart. Concrete by itsclf has very liedde wensile strength. Therefore. if the soil
conditions are poor. you need something to improve it. Steel rods or reinforcement
have an cxeellent tensile strength and so should be added. Now. the concrete
“horrows™ the tensile strengeh of sieel. and the footing strength is regained.

MINIMUM WALL THICKNESS 6” Concrete
N 8 Block

RTINS

/ 'ﬁ‘ . .:‘J'.. '.A:i N
N AR TR N
Q‘T.ﬂ.z‘&':l_l'; !, [ * DEPTH equal to thickness of wall
R eatil YT - S,

l‘__ WIDTH
{Double the wall thickness)

Determining Size of Footings

OO
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v. Size
To determine width of footings  double the width of the wall.
To, determne the thickiees mcasure the width of the forndation wall and use
that measurement.

‘Note: This is o imphified method. based en fire soil condinons.
Example:
Proposed foundation wall i 8" thick und 8" hgh.
Width of fuuting =2 xR 16"
Thickness of fuu[ing = r"
3. Dovcand Don't:

4. Footngs should be made of poured cancrete.

o Pollow recommendations of building codes and concrete suppliers as to type of
miveure and weight bearmy ability of conerete.

o Concrete footings should be pourced continuously. No load should be placed on the

footings antil the concrere is properly firmed up.

JoAvord excessive water i the misture, Te may make it casier to spread. bat it will
weaken the fooune. Footings shoald be poured fairlv seiff.

When in doubt ws to thickness o tooting. use this rule: Never make thickness of
foatm s loss thion thickness of wall

£ T aoting width should be designed to bear the load. Under normal conditions make it
a4t l(‘.l\l tTwWiee thr W l(it‘n ot lhr \\.l“ s to \l,lm‘ur[.

Nover use Al dire i the trench oo deep in spats. Use addiaonal conerete - it

4

may cost o Httde more now, butat s cheaper i the long run.,
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UNIT IV - MASONRY
Form Construction for Footings Lesson 5
Objective:
At the end of thic lewson the student will understand the use of forms in making footings.
Related Information:

The main purpose of this lessen is to learn how to build proper forms for residen.ial homes
‘or how to keep concrete out of your shoest. You may never have to build a form in your
life. but at least vou will know good from bad. Sneaky contractors will avoid you as they do
taxes, i|nd '\()U “l” ]i\'C d ]()”g. hlpp\ ]if('.

Simple conereve forms  for FORMS MUST 8E STRAIGHT,
residential  construction can be FIRM, AND PROPERLY SIZED
constructed from rough materials
or less expensive framing Tumber.
Form stock should be selected from
clean. straght. and strong lumber., STAKI P
ke 2 x B or 2 « 16 in lony BRACE — '

lengths,

After the forms have been prnprr]y
but's to desired measurements, thev

should be leveled, braced. and the

entire unit squarced. The nextstep is

to ¢l the forms to prevent the SOLID BASE -

concrete from sticking to them, NO LOOSE DIRT
which makes removal difficult.

Concrete exerts great pressure. and forms must be strongly braced and tightly constructed
to avoid bulgng or leaking.

Leveling and squaring are an sbsolute must — unless vou like crooked houses. If you're fond
of crooked houses, then save all vour old textbooks so that vou can loves the furniture and

app]i;mccs.

No-furm footing
requires sharp, clean sides

O
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Some footings can be installed by cutting and excavating a clean trench. However, the earth
must be firm and solid, and good weather is necessary to avoid damage. This method can
conserve time and labor, but the soii must be firm, solid, and not too porous.

FIRST FLOOR LIVING AREA

: ! Recreation Room
Top of foundation l
'
Finished )
Grade |
v ' Recreation Room Floor
‘ B t — e ——— - ——
area r j l I l .
P 1 1 1 L i
[ L1 | R S | 1 1
s ...... “ ._,
r;Eb: Sida
1 1 1 "'.,:
L
Vatadatelalely &'tg

~a

A stepped footing

In some cascs a footing must be stepped or set at different levels. The slope of the land.
obstructions. or the desian of the house may require a stepped footing. The basic principles

remain the same — the rest is common sensc.

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

UNIT iV - MASONRY

Code Requirements Lesson 6

Objectives:

1. At the end of tiis lesson the student will understand that building codes are -:art of
the law and nrust be followed.
2. The student will also understand that building codes regarding masonry provide

quality and safety safeguards and should be followed.

Related Information:

When our countrv was a voung tecnager. there was no need for building codes. After all,
there was just so much vou could do with a log cabin or sod house plus an outhouse.
However. as the person-population incicased. persons not only stomped on one another’s
feet. but they built all sorts of buildings, some of which endangered life and limb.
Sagging houses. leaky plumbing. and overflowing septic tanks caused tempers to flare. and

so building codes were develeped.

Most buiding codes cover cvery phase of construction, including such items as
excavation. masonrv. framing. clectrical work. sanitation. etc. These building codes are
based on the tvpe of soil. climate. and structure. In general. all plans. specifications. and

construction methods must meet or exceed the esrablished code.




Q
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Most masonry codes include the tollowing major points:

1.

)

Climate: In cold chimates the
masonrv  base or footing must
cxtend below the frost line. This
protects from heaving and thaw
ing. thus avoiding movement and
cracks.

Soil conditions: Soil conditions
vary  from area to area. and
footings must be designed accord-
inglv. The footings nwst support
the building weight effectivelv and
cvenlv. and thus codes require
thev be set on solid ground. Other
than solid ground reguires special
footing design, reinfreement. or

construction methods.

Temperature: Temperature plavs @
vital role before. during. and after
pouring concrete. Most budding
codes  prohibit work at below

freering temperatures. Thus
good rule to follow is: Don’t pour
concrete when the temperature 1s
below 33°F. and getting colder.
M.sonry that is completed should
be covered  with insuiating
terals to keep it from tfrecsing:

and most codes recuire this

Forms: The sizes of footing and
wall thickness, width. and design
should complv with local codes.
Forms must be accurate. neat. and
weli braced in most cases before
PeTmSion to pour Is given,

Concrete:  Concrote mu-~t vees
specitications ot the local cade.

based on the load beanns abilioy.

The load-bearing apilien . asualiy
measured In pounds Tor sguare
inch P& L demends apon the

SeTote TIN Tl Sownd

THE CASE OF THE CONCRETE
THAT LOST ITS STRENGTH

v

DELIVERED 11:00 A.M.—5 yds.
slump: 4%
strength: 2500 psi

5 more galions
of water!

slump: 5 stre
* . b T oo H -y "',!ﬂ";

2

10 more! What'cha
tying to do—break
our backs?

stump: 715"
strength: 1800 psi

11:15 AM. A littie more water

oughttodoit...

Va
/ Cracks ! What the
heck happened?
Whe='s that con-
crete man?
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cement, and gravel. The mixing must be done on the site, and the addition of extra
water is not permitted by code. The delivery ticket specifies the mix ratio, water to be

added. and pound test of mineure.

Note: In general. the building inspector enforces the code and must inspect and
approve of all phases of construction. This includes inspection of the depth
of the excavation, the footing forms. and periodic on-the-spot inspections of

the work in progress.




UNIT IV - MASONRY
What Is Cement? Lesson 7
Objectives:
1. The student will learn 4 hazv. husterical history of cement the Rock Age Scene.

2. At the end of this lesson the student will understand what cement is. how it is used.

and the advantages.
Retated Information:

Masonry materialy are wsed in constracoon because of the following advantages:

1. Stremyth  they have the ability to support heavy loads.
¢ . . P \

to

Toughness  thev have the ability to withstand soil pressure. water pressure. cte.

3. Durability  they have the ability 1o withstand wear and tear for long. long vears.

4. Economv  they are inexpensive. plentifull and practical.
3cautiful advantages! But how do vou comhing masonn materials - make them stick
rogether to makhe 4 construction that has the strength. toughness. durability. and

. 1 i
cCconomm Z‘n;i[ masonn ;natcn.ﬂs arc Ld?db:k‘ ot

well. this explanation belongs to the historv departmeat - not the science department.
So. let's check the Blurred paces of history - the coke stains make it the “real thing™

1. Rock Aee Scene ‘Harv Hitonn. Vol 1o Folks called “reck snappers™ in the Stone
. . - . - ]

Age provided vocational education tor ruck diggers. rock rollers and rock and roll groups.

but someton they forgat “rock joiners” ‘as the muasons of ¢

— "

12 dav were called:.

\)‘ [ - — e o e am———-

PRV .
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What made the scene worse was the condinon of the rock market. The rock market was
reallv in bad shape. Tt had tahon a by tumble. All the used roek lots weren't moving a

thing  exeept small. compact “forcign pebbled fiere and there.

)

L 3

. Then along came some folks  called
o Esvpuans, and thair kinfolks the Romans
and the Greeks - a real rock ser. Well., this
group really got the rocks rolling. and to

this dav tolks call them the “rolling stones™.

ol

Thew srarted to put the rocks together weth hime and plaster of pans. That's nght - by

tsing thiy natural cement they threw up the Colosseum. some pyvramids. a number of
agacducts, and  some folke clam Yanhkee Stadium too' Thev also used this stuff to
keep dalse teeth i place und o wive soda water thar real thing - flavor.  As amatter of
Yact. cobawith coment added 10 the “redl thing”

With il that ases the exeess rochs wore taken v of the market. a searciny developed.

, . . 4
and many a used rock deaker became o millionaire. Their wives went around with large

\ . . N
rocks cetoented to bande o thesr tingers.

2. Purc HoncestNcience.

Peanic hepr seardhung for o deter wav to bind things togesher

when buslding. Thee exvpornented woth vartous materials. Finallv. thev found that Spedial
Bpes of stones and limel ot sround. comnbined, and heated., produced an excellent ¢

wents This prodect was callcd pordund corent atrer the LWe of Portland. in England .
14

! . : . 1 O . -
U tromn ahont TS g ooeriand corren Bas boon veed with execllent reselre.

Facts about portland cement:
T Purzand cement s pot g onade naren it omy means a certain tvoe of coment.

2. Portiund cement iy sald

mobags of 93 ios cachl This is eactdy equal to one cubic
foor of posdered cement
T ot powdered cement.

20 AT portland cement sy Budran o TR means ot will Barden or set under warer.
<. Portland vement woms as a binder when imeaed with wazer. Water and cement when
cortbined torm a cremica! combination. reetine bard orvstals that adhere o sand
and stone and tho bind <hiom tosother.
N
o= -
O

ERIC T
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UNIT IV - MASONRY

Tvpes of Cement Lesson 8

Objective:

At the end of this lesson the student will know about a number of different tvpes of

cements and thetr uses.

Related Information:

1.

tJ

s

Ordinary Portland - normallv used for gencral construction work such as buildings,
bridaes. roads. sidewalks. In other words. for average work.

Hich Early Strength - used where higher strengths are required at carn periods. The
strength of cement depends greatly on how fine it is gr..c -1 High-ariy is ground
superfine. Thus it not onlv is stronger to start with, kat it takes less water and hence
is stronger and faster in setting and hardening. Heace, when a structure has ro nave
creel’ar srrenggh and go ep fast - high carly rortland is the best buy. It also re-
duces e time required for protection in freczing weather. Yup - they use it for

1
5*.'”(“"! ~.

Sulfate-Resistant — used in constriction where the structures are affected by waters
with high concertrations of sulfazes, such as sea water, water in certain manufacturing
plarte. or on certain groand arcas with suliutes. Sulfate-resistant cement will not be
weakenad arder shese condinnons,

Aluminous-Tvpe Cement - osed especiaily where conercte has to be used right awav.
Examples  sewerscairport s s, swscer mains, telephone installations or any other
istallazion where repairs must be made as gquickly as poessible. This cement is made
highly resiszant to insuriows grounds and sca-camr Ly eliminating free lime.
Air-Entraining Portland comatns gl guabtit 2 of o chemical which produces
mions of dnve welldmembored sir bubbless vhe addivton of air improves the
workabiliny and nereases resttence to thawing. frevanss and the bad effects of salt

.

It is used rraimiy i oadasrrial conoraonon,

SPECIAL- URPOSE CEMEN -

-

Mortar Centent - usaalhy b, romsl portand and hich<alcium
, , . , .
Brmestore, v <rel cmaned, 2ddme & ol amount of Hmre ro make the cement

Rotteri. mnce easicl oo work with, Mettar corme it con be boughe prepared or can be
1

made Bl T e 1S lime e portland cemert
. - H .~ . . + - -
White “artian. Tooene - o eoregular tortland dn el saserts bug salirn Inis
-

ei maredients e oproduce a pure wices finfsh. i Las the

\ -
Male w7

< e ostrength o as megular portland bur has beavey in additon.
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UNIT IV — MASONRY
Concerete lLesson 9

Objectives:

1. To understand the difference between cement and concerete.

2. To lcarn that cement makes possible a great variety of building products.

Short review:

In the previous lesson we learned that cement is a material that, wher combined with
water, will bind things together. Simply stated. cement paste is a binder.

Concrcte 1s a combination ot ingredients: a paste of portland cement and water.
combined with sand and either gravel or crushed stone. The sand and stone (or gravel)
have no ability in themselves ro stick together: thev are used merely as fillers. Once the
cement paste is added. a chemical action transfornis the mixture into concrete. This solid.
tard mass all depends on the binding action of the cement paste.

Coment is such a versanle binder that a tremendous vuriety of building products is
avatiable  — cement block. cinder block. brick. and structural. floor. and roof tile.
Cencrete poles for road signs. road tilz and pipe. fence posts. septic tanks. lawn furniture.
sidewalks. highwavs. curbs. bridges. ramps, walls. ete. - all are made with cement.

On vour wav home todav, see hoow many different conerete products vou can see.

)

~1
i
-



UNIT IV - MASONRY
Concrete Advice Lesson 10
Objective

At the end of this lesson the student will understand more about concrete and how to
handle it

Related Information:

Once vou have learned how to handie concrete. vou will be the ')bjcct of envy on the
part of ordinary people. You will also be able to advise vour ““paw™ how to install

watering troughs for cattle. to weasel- -proof hen-houses. build foundations for dog houses.
footings for wine cellass. or a cement pit for sheep-dipping or barbecues. Win the
admiration and friendship of veur “pop™ — act as his advisor.

1. Effect of air temperaturc on concrete

Low temperatures tetard concrete’s chemical action (hardenings and also cause
concrete to lose strengrh.

Extreme cold or freezing almost stops hardening altogether and can ruin footings.

Best air temperature should be between 50°F and T07F. If higher or lower. use
protective measures [or don't do the #ob.

To prevent the soil and the footings themschies (;‘

’
from irvezing. us some protective ¢ selating ma- ,
rerials before and after pourning. Exar o os - straw, —
't kav. other insulating raarterials. - ome torm —
of artificial heat.
Avoid rapid evaporation of water from concreze, 1 Prorect foczings from freezing

wazer evaporates too quicklv. hvdratiom ‘harcen-
iz will not be complete. Wind. air temperature.

and hum'dinv all affect proper “comng” Con- D
dittons muast be as ncarly ideal as pmsi't-]e. Protect ~
newlv poured concrete frem the hot . Damrpen )

. . . s
cubenil and forme< and cover them. Smw cvapo-
ration of mosture o absolutely necesary tor cur-

TN

DPesepor comorese fromm anving T00 T

O

~
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Using chemicals

The chomical calcam chlonde w sometimes used to speed up the setting time of
concrete. tt should not exceed 2 percent by weight. Chemicals will »ot prevent
concrete from freezing There is no such thing as a concrete antifreeze. The best
advice is Do not pour concrere e freezing weatizer. If you must. then use ~very
possible precaution before. dunng, and after pouring to keep it from freezing.

3. Curing
“Cuning” means proper hardening  hadration). Proper curing depends on proper
temperature and moisture. Unless vou absolutcdy control these factors. the concrete
strength is sacriticed.

1. Placing concrete
Note: The word “pouring™ 1 not used. as coacrese should be used as stiff as
possible’. Mines should be suft. chutes should be smooth. and the corcrete should
drup no more than 3 or 4 tect. It the concrete drops trom too great a height. stone

“pockets.” sand streaks, and separation of materials result.

Water in concrete

e

The principal tunction of water is to oring about hardening (hvdraven . Ir i

Shrecliee v conemrial rooarond cacesive weater Bn o

- . , . e A
Wazer tor concress must be clean and pore. A good rule to remember fe - it s fit
o drink, it is fie co be used, Eacessive impurities i the water can affect the strength.
stabiliny Cserting time. and shiity 1o withstuné discoloration and deteri-ration.

¥
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UNIT IV - MASONRY

Controll; arface Water Lesson 11

Objective

1. Ar the o of this leweon the student wili understand why surtace water collects next

{0 a }'.-")'u ¢
20 He wall Lnow somne cortinmonh seiise ronddios tos this.
Related Intormaaon:

Congrodling surfuce water arcand the foundanon ot a bouse is a perplexing problem to
Pt homeowners. Let us make somce simple observations in house construction and
Clrar apoan rinunderstandiags about this

Porn Onr o rvation:

In txoavaning Sor o foundation, the oveavation muss be made larger than the size of the
s mdution, Thoe s done o0 allow roum for the forms and drain tiles. and also to allow

. . : . , -
rot Yor the rrasons 1o werkinatatling the wallks warerproofing. and wharever.

Eaamipy
v dies from front o back. Thus he muost create a

: -
An Cvedvator seine a4 bolldoser wsuac
ramp oor Slocc zoeng mmoang gom outoar arder to keep diggng decper. Further, he must

s - . -
Cat oMl T s Coses T QT gt vast 2ttt roeTn Tor :E'H.' vuorkme:n.

Thopet me b oaee Lecnines of earthoars beened wiant that are now well mved with air and

Neword ongon g

N - 1 - - [ | : v’ 1 [
Tho  riotia Touwmiatn o TIU e sl w0TT o Ireund that nature nad compacied ter
DTS
AN SN - . T | e e B Ve v . P . Yo e R L. by,
Ao cveweran o oos radl T revnd, and o foundation 1s pastanced. When the
“ ] - ' 1 M

TLUATH D N 0TI T Tl S D W OWIOR T
Theel avni vy o
i .-
UL L G S SRS oIV PRI B o S SO TIPSR R FTLNTeIN
e anaT. S o N et o1 -~
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Logse ‘
Bace titieg! L

Soongy \

Eartn \

Whats & f20er o 307 Weld

1

hetween the drain oipe an

Fourth Observation:

The house s now completed. and gutters and leaders are in-

the leaders or drain pipes ... and where does it flow? It
flows right smack dab into this soft soil. that acts as a howe

sponge. Trosies theres pressing against the basement walls, oy

‘ g stalled. Now all the water from the roof is concentrazed in

ing to wet i Ie may well coceeed o getiing in and making
4 wreek ot vour ree room!

Pa:y otf your roof can
wreck your rec room.

(Note--hut the bisiung 1s 500!

’
LR
T — S
«
-
.
: i, Buster. the fint thing to do s to bmidge rthe sott sponigy gap
d the sohid soil. which we trust ts properis sloped o drain the

‘r

water awavr from the house. To bridge this zap which mayv varv trom 3 feet to 12 feet

vou need o conndicror of seme o

HassTone 18 a4 ke

cast the same Jlameser as the drain or

o . . 4 ,
Jeration 18 ow o comract this lwose 1] withour watting 30 vears or s

c
Risocan be accomnished to some eatent Svosozking or tamping this greund or botl

%
pad
i
~
-1
o
.
=
1

s

&

N trough or seme nvpe of pipe at
. -, "
larger. A 227 or 367 cement splash-block or a

.

o.
h

T! 1S 18 T Q\CL'ICTE:L‘ f}‘L‘ \\'(':T’K ot nature. Sowever, (;EJ[SQH must b‘< UsCa. as water and
. , 1 : -
TamTing van redatd a4 PIessure Ttiat Jou 1

e

d crack the walls. Soil should be add @ as the
e

camh setTios. o preaddie a <o n - dralnage away trom the house.

A Do-fe-Yourw!

S g - by
rimne or abrer
. .
S IR :
Qi Ing

OSservation:

P e B UL L Tl A S PR ~rnins oY ooT
L ATOUNS T OO NOUS. s T TUNDINS GAr 3T

Qi



UNIE IV 0 MASONRY
Waterproofing the Foundation Lessen 12-(A)
Objectives:

: . . . . N
1. A: the end of the fese o the vradent will snderstand the reasons tor waterprooting a

toundasion,

The student witl W andersaand some mcthods ot waterproohing.

Related Information:

Soil e treguentds damp oor owet at normal tcondation depths. The amount of water
i t
L b

prosent arotnd 2 tousdation depends on many factors. For exawple. it depends on the

wiitount of raineudl the Tocation of srreans and lakes. the existing water rable, and the

COTTP oaton ot the sl

rdimnary fuundatrons . wherher thoy are pource concrete or built of masonry units, arc

cot absolinele waterproots Same watur canoseep thraugch the best constructed

siors ThesFore wn ordinary basement can decome a beauriful swimming pool.

Tho muree tes ke PrOLODTIVG T saslinos N
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Concrete. cinder. or composition hlockh.  The foundation constructed of chese
materials cequires greater precautions. Biock construction mvalves numerous jeints
and the blocks themselves are a more porous materal. 'The wise student reads on and
absorbs the facts: the fool is in hor wnd cold water all his life:.

Block joints should e near. tight. and strong. and taen 4 cement plaster coat is
applicd as further scaling protection. A good job consists of two coats of plaster. so
that the final thickness is about *3 of an inch thick.

The mest critical point is where the foundation walls meet the footing. This juncture
must be absolutely clean and ke free of dust. mud. cement droppings. and debris. A

cement cove or slope of fresh cement mortar should <cal this juncrure.

Once the wall has been plastered and proper!y coved at the base. vou are readv to
waterproof. Now rou can apply hot or cold rar by brosh or sprav. Hot sar s better
hecause it is more fevible and sticks hereer.

I orhe water conditions are excessive, vou wan apphe rolled sar paper [felt” 1o the
tarmed wall and recoat again with tar, The ameuns of rar and the nember ¢ lavers of

rarred paner depend on the existing conditions.

Note: The best tob 7 warcrprosting can be wndone b careless backfilline of dire

Roweks and other whicors tan sirihe the tarred sorfzce and break the seal. Yeu don't have
)
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UNIT IV — MASONRY
Waterproofing the Foundation Lesson 12-(B)
Objectives:
At the end of this lesson the student will know why and how to use drain tile.
Related Information:

Arc drain tile really necessary? That's like asking if boots or rubbers are recessary. Sure.
they're not if the sun is shining — but suppose it’s raining!

8" BLOCK WalL

EXTERIOR PLASTERED
WITH MORTAR

ASPHALT WATERPROY-.

COATING
e
’ ', -
e .
CRUSHED STONE PN
> — 4" CONCRETE FLOOR

5’ PR :/ ’ ~
R A B RN SR
RE R KIS ol SO R RS

4" DRAIN TILE

CEMENT COVE —

* .o « O ‘
2 Ay et R
o PO ] p-7.0

CRUSHED STONE

well. the same with drain tile. You may not nced them everyday. Maybe ncver. But.
aren’t they nice to have around “just in case™? Installation depends on the existing
conditions and expected fuinre problems.

You do not have to be told that water will always flow toward a low spot if it gets half
a chance to do so. Where it is possible to run off accumulated water to a low point or a
sewer. the drain tile should go on the outside of the foundation. As the drain tile are
installed around the outside. theyv should follow a downward slope to take advantage of
gravity. Thus the exit point should slope or pitch away from the bottom of tie
foundation. just as the surface arca around the house should slope away from the housc.
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FOUNDATION WALL

— — — i —— — — ——-

|' 4" 12" - TERRA COTTA DRAIN TILE (CONTINUOUS) M

” “"; PLASTIC PIPE BLEEDERS FROM BASE OF WALL |

| P INTO DRAIN TILE I
r_‘ -

! FCUNDATION PLAN ||

4 a1k
SUMP PUNP PI’I"l '

If the foundation is bedow the sewer level or the drainage point. the tile can be put cither
inside the basement or outside. Rewember, water can’t run uphill. and so a pump is
required. Thus a sump pit and a pump must be installed at the low point or exit of the
drain tile. Most pumps are automatic and contain a switch and a float. As the water rises

in the pit. it raises the float. which in ture activates the switch,

Foixs with weah heads pump the water out of their foundations through a short pipe in
the wall. Thus, as the pump expels the water. it flows right around the foundation and
back in' The right way is to extend the pipe so that. as water is expelled. it will run off

and awav from the foundation.

A commonly used drain tile s a hard red clay tle called terra cotia. The best size is
about 4" in diameter and about 127 long. These tile should be Jaid in or around the
perimeter end to end. leaving & smali gap between tiles. The gap is provided so that s.ater
can enter so that it can be channeled off. The tile should be laid on a bed of gravel or
cruslicd stone at least 4" in depth. The tiles should not be placed above or below the
conerete footing but on the same level, The tiles should be pitched toward one low
point, and the joints covered with tar paper strips. The <trips prevent cement or mud
from getting in, but still permit water to seep in.
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Drain tle pluced on the inerior perineter should have short lengths of bleeder pipes
paced about cvery two feets They should lead through the base of the foundation wall

into the drain-tile svstem.

— e e —
—— ———— -~ 3

< INTERIOR OF BASEMENT WALLS

EXTERIOR OF
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== .—-;‘1
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UNIT IV MASONRY
Reinforcement Materials iesson 13
Objective:

At the ond or thisy desson dhie student il be able o undertand whe and how

reinforcement materials are used in concrere.
Retated Information:

Conerete iy a lot hke o student it has strengghs and weaknesses. The trick is to otfset
the weaknesses and ges both to work  and this alls for reinforcement! Let's investivate

the weakhnesses of concrete first,

Concrere s much rougher than chicken featherse e can withstand tremendous pressures
and By o high resstance to crushing, Earliers we called this compressive strength. But
comcrete has not too much tensile strengteh it iv a pushover for pulling apare or
breabing. and that’s where remforcement comes in To offses this weakness vou have to
add something rhat can withstand a lot of tension and stress and what's beteer than
steel” Yupy steel has high tensile strength and, when added te concrete, it gives conerete
« high resistance to hending or pulling. Thus steel movarious forms is added to building

hearns, bridae beams, floor heamsand sabs.
Reintorced concrete comes i a wide varicts of torms, such s

1. Architectural concrete. This s steel reinforced conerete, cast in special shapes such
as wirders, roof decksy posts, ana slabss They actaally combine beauty and strength
and can be used indoors or outdoors without any further treatment. H vou don't
helicve it then plav hooky and flv out to California and sec for vourself.

20 Prestressed conerete. Some science teadhiers sevoit’s ke a woman in a tight girdle.
but that's a poor evample. BEs reallv more Tike used chewing gum with big steel nails
sunk in to hold it in shape.

I PRINCIPLE OF PRESTRESSING
- NAYH

)

T
CONCRETE

STEEL RODS WITH
HIGH TENSILE STRENG

.
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Remember when vou played wath wooden blucks? Welll by puriing a series of
wooden blocks end to end. vou could hit the whole bundh by squecsmy them
together. Prostressed conorate uises the same prmaple. A wire wable o streechad.
posiioned. and anchored mito a form by hvdraulic jacks. Nest the concrete 1s poured

around the cable and Teft to ser. The cable anchors both ends and never Tets wo o just

like squecsing the blocks.
Remforcement mesh. This s a pro formed wire mesh that o wuv could use for cavle

caes because 1t0s o by Wello s anbodded inoconcrete slabs rhat are used as roads.

sidewalks, runwavs, cre
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UNIT IV - MASONRY
Foundations for Porches L .son 15
()h_jc(ti\'c'.

At the end of this lesson the student will apereciate the proper procedure in building on

norches,
Related Information:

Thiv lesson 1o tmportant because poorly conatructed porches are one of the main sources
ot w homeowners headaches. How mary times bave vou seen a porch pulling awav or
wpareting from the main foundation? Have vou cver wondered why?

Wil ths Tesson will belp explain semc of the causes. Sc if yvou hang in. your porch will

hatg on. There's nothing worse than having vour pocch pull awav while vou're sitting on

1e

" woand nasonry additons are construcesd in twoe wavs. Let’s examine both

. 4
N W

Lot rached. This tvpe of addition does not start at the main foundation level
Coza st below the frosedine level abiout 367 below grade) The mason inserts
Sk e nghe goplos o the main wall where the planned porch begins and ends. He will
repeat tni piovedure on every other row of biocks on the main wall. Thus a series of
blochn ju v o st tie porch location, o act as a futire key. The parch area is excavated
el a U o fcoting the size of the porch s installed. Blocks are then laid to interlock
with the wall kavs and presto! vou bave :he rough outline of a porch. When
compicred, the porch consists of a scries of stevs and a hollow platform. This placform is
usually: filled with dirt. and e poreh dlab is poured and set. Naturallv, precautions are

tahen cooerle tie dirts and reinforcements are inserted into the porch sltab.

B. Totally attached.  Thisc method requires that all additions stare at the same {ooting
bascr Tevel as the main foundazion. Thus the mam feundation and any porches. etc.,

beeo e one hig continuous frmtm,;

The founaation walle of the porches are erected 1 one continuous fashion with the main
toundation. and it -nakes 4 sup e job. This one-picee interlocking masonry unit is then
cement plastered and waterpraatad. Its chances of pulling away are mighty slim. Usually
anopening s provided i the main foundation, providing an access for additional
storase roorn This littde roum mikes an ideal wine cellar or a place where students can
hide from thew parcnts.
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study the chare that follows and see the ad-antages and disadvantages of cach method.
Kneving these facts can help yauw considerably in any future building plans or even in

repairing existing probieme,
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METHOD A
Roeguires less miaterial.,

Reguires more work

?tmting\. back il

Tendenoy  tor S dire o serdie.

reating repair problems.

Can break ot and pull awayv. Foot
my defecrs and ditficuley innter

loching.

Falfed carth porch a constant prob-

lem with rermites. insects. and rot

ting.

Difacalt to properly waterproof.

Fitective FCPLITS are very difficule.

trendlimy

METHOD B

Regetres more muaterial, but wvers

heele more.

Faster and cheaper 1o prepare be
Caust excavation s all done at
Ooneg.

Requires no fill dire.

Continuous. interlocking  walls

climinate pulling or breaking awayv.
Virtually termite proof.

Not affected by surfuce water or
weather to any appreciable degree.

Provides additional storage space.

Note: With all costs comsidered. the two methods cost abour the same.

To Do:Sclect the inethod vou thmk s better aed write down the three reasons vou think

are most important for vour choice.
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UNTT IV - MASONRY
Interdependence of Trades Lesson 15
Ohjective:

At the end of thic Jesson the student will understand that masonry s cvervbody s

rhl;‘sillt'k.-.. d!ld (}l-lf .l” (let'\ \h(tUILl iL'.er (l.‘e,' l).l\.l( (JL(\.
Related burormation:

A bawie hnowledae of masonry is helpful to ull tradesmen, as cach trade depends to some
degree onanother, There are nony accasions where you have to know something abont
another trade 1o accompish vear own. The following are some honest-to-goodness

cvamples from read e experiences.

Example 1. A carpenter. for exampic. must know how to erect forms for foortings and
walls. Other tradesmen, such as clectnicians, plumbers. heating men, and others, must
frequently go under. through, or over masonry units. They must hnow something
ahout masonry becaase the building code or safery require that structural strengeh
mest be maintamed.

Eaample 20 Pipig for waters gas, and sewer inust pass through or under masonry units,
and the tradesmen mvoled must know cicht from wrong. A few simple errors can

attect the stractare tor 5 enure hite.

Example 3. Carpenters must attach wood sills to anchor bolts on the foundation, girders
to prers. and other wood to masours joints. Thus, some knowledge of masonry is

necessany to avoid errors or damage.

Fxample 4. Air conditioning and heatmg mechanics must at tmes mstall controls,
piping. and duct work on. over. and through masonry units. Thus. despite all the
plins and specifications i the world, tradesmen must knew some masonry facts to

communicate .IH({ L(H)P(.‘f.l[L‘ \\"llll ('.lL'h U(hL‘f.

Summarsys Just pioture the many tangs i a Bouse. such as windows, dours, ;xpplinnccs.
sapnerts, anchors. or bases that involve masonry Another point - workmen from all
trades are advanced o posttions of supervsion. Thus o masonry background is very
:a-\-fpful
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Now. there are some persons that dislike ali types of cement and water and are slightlv
antisocial te boot. This type is only friendly to masons when they wane to swap lunches
or borrow a steel trowel to slice some salami or cheese. Now masons are 4 tightly kait
grovp and are honor-bound to stick touether like cement. They can pass the word down.

and then, Buster, watch out! Suddeciv lunch pails. shoes, pockets. and other hollow

objects get filled with stuff called concrore. It pave to be friendly and cooperative.

Masons are a closcly knit group

Y2
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UNIT YV - FRAME CONSTRUCTION
Following rhe Plar Lesson 1

Objectives:

. . . ) -, .
. AU tae end of this esson the soadent will realize thc nmnpertance of rr»”uwm; the

p!.lrl.
2. The student will aleo redize that errors occur and know how to use good judgment if
['l(:\ (i().

Related Information:

Plannitg is an escential ingredient of almost every human activity. For example, o simple
thing ke o trip to the store requires some plan. Without planning vour route vou could

tahe the wrong road, and vou might wind up throwing rocks at some teacher’s house.

—
N -~
Building o house requires that vou follow %\\\ Vg
b {
g
/ .

the plan. so that the finished product s an
evact reproduction of the drawing. It vou

want to nail o bunch of boards togzther for

squirrels to run up and dowa looking for the
nut that buiit it don’t follow the plan.

Now. as vour leader I'm tc”ing vou to
follow the plan. Because the entire ctructure
m dependent upon the accunracy of the lay
out of the Hooro walls, room partitions, and
roof. Inaccuracy would cau e confusion in
every trade that follows, and it would recole

in ol 'H)p(_‘ll".‘\ niess.

Perfection, on the other hand. is cometimes
impossible to reach. Thus tiny errors are
common, ;lnd this ln.lrgiv of crror muast lw

recognized.

For example, the spacing between studs or
floor joists might vary a whiz. Wherever
possible the errors in measurement <hould be
correct do In other cases. where the error
will not l\.‘lsi(.a”y alter the dcsign or
strength. it may be allowed to stand. A seni LEADER
ous crror must be carrecred. because all thar
follows will onlv extend the errorc and the
design or strength s affected.
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Shert Classroom Drama
Irnocent Student: " You mean that Tolks can make mistakes and get away with 7™

Truthful Teacher: “Yes. minor wastakes that can be corrected or do not affect design or
strength are allowed. Remember that we can learn through mistakes.
Most folks except teachers make mistakes. Teachers never make
mistakes. and don’t you ever forget it

Innocent Scudent: “Yup™

To ranimize mstakes in layout. you should use a steel tape and a sharply pointed pencil.
Do ot use a 6-foot rule and keep sliding it. This can cause vou to gain or lose. and the
crror can be substantial when you reach the other end of the house. The steel square
must alvo be accurately spaced off and measurements marked with a sharp line to avoid
crrors that may add to cach other. Check all dimensions against building plans for
accuracy. Errors do occur in building plan dimensions; if vou find any, notify vour
supervisor or architect.

When tie decision s entirely yours, deade which arca would gain most by the gain or loss.
Determine how to make the correction where it would least affect design, strength, or
U[!lcr [r.’l(ics to f()”uw.

Errors in critical areas such as the bathroom can be serious. For example. errors can lead
to a bathroom door’s not being able to open fully. The door may strike a fixture and
create a problem for entry and et

Once upon a time a foolish person did not follow the plan and created a large error. The
only way vou could get into the bathroom was through a laundry chute in the wall. The

door was not a complete loss. because it was used as a bulletin board, but entry to the
bathroom was mighey inconvenieat.
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ENITV - FRAMFE CONSTRUCTION
Carpentry Hpecitications Lesson 2
Objective:

At the end of this lesson the studerr will know that specihicanons are of extreme

nuportance and whe thov are.
Related Information:

Specifications are necessars because ity virtually impossible to include all the rtiny
carpentry detatls and cxplanations on the plan itself. I all details were included. the plan
would be s contusing that even the 67« that did it wouldn't understand the plan.

Thus carpentry specifications act - cstia aplanations in writing that spell out all the
amall details impossible to include vii the pian. They supply the information on grades of
tumber. tvpe of Tumber, spacing of members. cte. They also include the quality of work
to be perfarmed. Specifications wdd to the blucprines as follows:

Lo Supphy additional mformation to fully explain plan.

T Detail the grades, sices, qualirv, and ceven (cometimesbrands of materials. They

clinnnate mistakes wnd puesswork regarding all of these.
LoOHeip i estimanng osts of Tohor and materias,
1 Help prevent disputes between awner and builder.
SoServe as o purde for alb trades tno passing the buck:.

When vour teachers give verbal or wnitten instructions. thev ace as specifications, and you
are aware of what is expected. 1y Tard to swallow sometimes. but it'’s good trainiug for
on the-job requirements inany trade. Would vou wont to live in a house built any old

wav, or in one that was designed to it your needs? 1% as simple as that.

wilding specifications esually wive information as regards permits. insurance, liabilities,
contract pavments, cianges substitutions. and supervision, Specifications 2 an important
part of the contracte and - most Cases more important than the plans. This is true
because plans can be changed or corrected, but specifications cannot be changed without
breaking the contract. Mose tolks dhink the plans are the most important part - the bible
ot the building trade. No way - ir's the speaficanions,

39
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’ UNIT V. FRAMI CONSTRUCTION
Ty pes of House Framing Lesson 3
Objective:

At the end of this tesson the studens will dnoe doe difference between the two basic
types of frarning.

Related Information:

The frame of a house consists of o collection of lumber waith <pecral names. such as sills,
floor joists, wirder. studs. rafters, und braces. When these framing members are placed and
secured ina certain wav. they form the skeleton of 4 houce.

Guess who vented house framing? Would vou believe it was a bunch of cave kids? Well.
it’s true. but history bonks have never been kind to kids, and so it's a little-known secret.
Here, revealed a last. s the trus story - one thar uatit now parents and teachers have
managed > keep out of the history books.

—

 me——y \F-
Once vpon a time a bunch of kids got together and started to build a tree house. It
wasn't perfect. but it beat plaving i the damp. dark caves they lived in. The
construction went on for several davs before it was noticed by on2 of the parents. Then,
just by chance. a parent looked up and spotted thic framing beauty. He turned to his
wife and said “Hev, maw. © think the kids have got something!™ And that's how it all
started.

Yo
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There  afe two maam e ot t'rumxng aeverallv used. the platform  or western
constrection, and balloon trwmma, The carlier balloon tvpu I'mmin;‘u rehied on the available
wood cience of that time. It was hnown that the preatest wood shrinkage occurred in
width and ehickness, and the Tease amoune of Shrinkage in ength. Henceo carly framing
relied on sertical supports with caborane l\mu.’:;. Th , verncal ﬁ.uning was so rigidly

braced that sheathimg was nor rehied Lion tor Dracme

Modern sarence, o demand tor meere Bosvee und o demared for satfor workinge conditions
]

.lc!}w.; o ‘brm:,.ﬁ abcat plartorn con e eon

Wood soicnce rapedhe dmproved to o RTINS (ir\in}z. and the variety of wood
produce. wood wehnolon enproaad methods o Gt Toge, produdcing stropger and
‘hk'[tk'r ;il”ll“\‘r. l)r‘s“-rl‘?’. LRSS W I A LA FRE R S O R O u‘\'l)\i({ WS THOW (U"I[r(’”k'(l l)\ Ilugf OMVUIES
tstead Gt peniare drames The Docber was dried farer, mereasing both quality and
\.lll"‘f!“".

v omads pladtorm frammg pocible. Now framing could be

Thre pew om0 seching

horizontal, because the shrohaee condd be beerar cantrolled. Unitormly spaced vertical

stands repleced the hiea e brocc b verocal fraomms, ard odern Heathing compensated for
!

i l\'u‘.lk\'(} I‘T.lxlli;’

Thes }‘I.ntfur!n traviie perect o rore orter sctthng and sShnnhaee. feoabso \anhfics

materiad sives and provades wo e e o e e e resistane frannng.

Pasacallv ooplartorm trannns conrae o o e bos ke plattorn that resembles a wovie
stagc, The extenor and mterior walls e crected as separate frames on this stage and
raised ey places Then ctracrerad mombore Cadlod selling joists are uniformly spaced on
the raosed walls This ot e the waole upper portion and also provides a natling
Base for che cethine, Fin b oo ratrese are wdde to Yorm a sloping frame.

Mot trannng s ueatorii spacc b T G s which means from the center of one

fraromne member to the contor o the o

UN

07



O

ERIC

Aruitoxt provided by Eic:

UNIT V — FRAME CONSTRUCTION
Characteristics of Wood Lesson 4
Objectives:

1. At the end of this lesson the student will understand how importaat wood is in
construction.

2. The <tudent will also understand how and why lumber 1+ seasoned. and which variety
is most widely used in the East.

Related Information:

Wood has been the busic construction material from the dawn of history. in ali parts of
the world. trees. logs. branches, and leaves have been used to shelter man. Early settlers
in this courntry used wood in the form of logs as the basic construczion material for their
log cabins. The big question is - why was it used in early vimes and why i it still used?

First of all. wood has always been plentiful and always readily availabie. £Y a guy needed
was a strong back and a sharp axe. Wood also was popular because it could be ezily cut,
shaped. drill4, and fastened: in other words, the workability of wood has made it one of
the most important basic construction materials.

Wood is not only plentiful and easily worked. but it also possessas great strength.
durability, and beauty. Each type of tree produces wood with certain claracteristics, and
man by trial and error has been able to identify these qualities. Thus, as different woods
vary in strength. texture, grain, and workability, they vary in their use.

The versatile nature of wood makes it adaptable for use as heavy beams ot tiny bits of
house tritn and everything in between. Just picture the uses — framing, flocring, siding,
roofing, paneling. plywood. trim. etc.

Wood in standing trees contains a great deai of mooisture: it must e dried to prevent
warping or shrinking. Wood used for framing and rough purposes does not nced as
exacting drying as docs wood used for interior finish lumber.

There are two mcthods for drying or seasoning lumber  air drying and kiln drying. Air
drying takes about a year. because the temperature and moisture vary so much with the
weather. The lumber is stacked in layers separated by wood strips. to allow air to
circulate and dry it. It must also be pretected from rain and from dircct sunshine.
Too-fast drying results in warping or checking. and so air drying must be slow and
uniform.
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Kiln drying is a quick way to scason lumber. A kiin is a specially built room in which the
wemperature and humidity can be contrailed. The first step in kiln drving is to expose the
wuod to live steamn. so that all the wood has a uniform moisture content, Thenthe room
1y heated to between 140 and 100 degrees Fahrenheir for several days or a week.

vy

2 of anv tvpe reduces the teandenay o warp. twist, or shrink. Drying reduces the
r

weight of lumber vp to 5070 thus making 1t less expensive to handle and ship. All
framimyg fumber should be well seasoned and should have a moisture content not above

P Trim and mitlwork must be kept below 107 moisture content.

Man different tvpes of wood are used for framing, bur Douglas fir is the most popular
on o the Eastern Seaboard. 1 tairly light and exeremely strong and durable. In proportion
to it weight Douglas fir s the strongest wood for framing purposes. The structural grades
ot Douglas fir have a tendency 1o check or split. but once the frame is covered it holds
up w ol The outer portions of tche Douglas tir tree make the fines grades of lumber for

ading. door framee, ladder rals, and mtenor tring

I);
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UNIT V - FRAME CONSTRUCTION
Grades of Framing Lumber Lesson 5
Objeccive:
At the end of this lesson the student will know how framing lumber is graded.
Related Information:

Lumber is 2 lot fike kids - it comes in a great variety of sizes, shapes. textures. and
strengths. Wher you observe kids up close, you will scc that they come in different
colors. shapes. and sizes. Some folks called teachers even go so far as to say that they

differ in their ability to do different kinds of work.

Selecting the right type of wood and the proper grade will save money and turn out a
better job. This lesson is a shortcut course an the basic types and how they are used. The
following report was submitted by a vocationally trained cacpenter who sraduated in the
top third of his class, so pay attention.

Lumber in the forest is generally divided into two categories -~ softwood and hardwood.
All trees that have needles or scalelike leaves - like pine. cedar. spruce. or fir - are
classified as softwood. The hardwoods come from the broad leaf trees such as oak, maple,
ash erc. W

Softwoods are used most for general construction,

W\

and the hardwoods are generally used in cabinets,
trim. meldings, and furniture.

All lumber is graded according to standards set up
by an industry-government group. Grades vary
greatly in quality and price. The following is a
thumbnail sketch - the rest vou will leain through
shop and practical experience.

Lumber as it comes from the sawmill is divided
into three main groups: vard lumber. structural
lumber, and factory and shop lumber.

(A thumbnai! sketch)

Yard lumber is lumber primarilv intended for
general building purposes. Yard lumber is less than 5" thick and is used for house
building and light commercial structures.

5 4

10V
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Strucrural lumber 15 Tuinber 37 ar more oo thokness and widrh and is uscd primarily

tor heavy construceion bridacs. ramps, barters. und sdustrial strucrures.
Factory and shop lumber o lumber intended for further manufacture. Te usually
contains large defects that makc it unsuitable for house framing but bad spots can be

cut out and it is suitable tor many manufactering purposes.

Stnce we are concerned with buldding. thes pare of the Tesson will deal with vard lumber.

Pav actenuion and eet double benetir, high marks and keepoag splinters out of vour
'hidc.
1. Select lumber scleer furmber s hghiquahiey lumber of goud appearance and

finishing, Quality varies. and so it 1s classitied into the following grades:
g ’ Lk

Grade A Practicalle free of detects and «uitable for nateral fimshes. Used as
exterior and imtericr tran or finishing material.

Grade B Allows a few small knots, bute venerally cicar.

Suttable for high quality nurural frishes.
Grode € Allows o limited number of defects that can be covered by paint.

Grade D Allows any aumber ot defecrs which can be covered with paint without
detractny from appearaneg.

Note. Scieer fumber can be ased mohoose construction where good appearance and finishing

are desired. espectally for tna or decorative purposes.

2. Cominon lumber A tvpe of jumber that 1y suitable for eneral construction and
aality purposes. It can be identficd by the following grade names:

No. b Common This tvpe 1 surable for use without waste. 1 is sound and

veht knotted stock where the size and number of defects are limited.

Noo 2 Common - Allows large and coarce defects but is same general guality as No.
1. Used tor fr;unmg. sheathimg cre. where stress and strain are not a great factor.

No.o 3 Common  Permits greater waste. Has greater number of defects and hence has
limited use. Used wspecially for form work, rough floonng. cte.

No. 4 Common Low-quality. permittmg coarse defects. decav, and holes. Very
limited use in construcuon if used ar all. Used for roof and sheathing boards and

for boxes and crates.

No. 8 Common  Not recommended for construction. Used for boxes and crates.

Aruitoxt provided by Eic:



UNIT V - FRAME CONSTRUCTION
Starting the Framing Lesson 6
Objectives:

At the end of this lesson the student will be aware of manv important rules used in
vonstructing a platform.

Related Information:

Anv kid that has built 4 trechouse with snitched lumber knows that vou have to start
with a sound platform or base. Well. a house that people live in has to start the same
wav. only much more so. To be sound. plarform construction must follow cerrain rule.:

1. The olatform must be perfectly level to keep the rest of the house from leaning,
twisting, or distorting. In place of shims we use a bed of cement or some material of
4 permanent nature. Wood or similar shims will only rot or crush and fail to level the

load.

tJ

Iron balts must securely fasten the wood to the masonry. to keep the house fastened

to the foundation.

3 A large support of wood or iron called a girder must take the place of a supporting
wall for the floor joists on long spans. The girder also supports the weight of the
structure. plus any loads placed on the floor. Thus. the faztors of stress and loads
must be considered at all points. The girder alone actually supports one-half of the
weight of the floor. The foundation wally together support the other half. Thus the
girder carries a critical load.

4. Framing members called foor juists are spaced 16" on center to help distribute any

load. The building code or a framing guide will recormmend the proper size joists for

a gaven span. It is necessary to double all floor joists around all openings and also

where the partition walls above run parailel to the joists. This is a reinforcement for

all points of stress.

Load partiatly
distributed by
biridging

imposed load

{

Floor
-
jorst

2 /e >

N

CROSS BRIDGING
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6.

Small pieces of wood called bridging are laced diagonally between the joists to
distribute the foad iinposed on one Juist to the joists on either side.

Plvuwood is frequentdy wsed for the rough floor or deck because the cross-lapped
lavers are highlv resstanc o swelling or shrinking. Thus, plvwood fumishes a strong,
smooth surface and keeps the platform distortion at a minimum. Plywood minimizes
the number of joints and is stronger than separate floor boards. Lumber. like most
other things. shrinks when it dries out. It does not grip nails so tightly that were
driven i when it was green. Tests show that nailing in green Jumber has 257 less
holding power than nails driven in dry fumber. Thus kiln-dried lamber noe only
minimizes shrinkage but perrmits stronger nailing.

Other Facts About a Platform:

1o Plvaosod shects are alwan s Lapped at points to vive added «trt'ng!h.

20 Plvaood paes exterior tvpes of clue tor binding <o that the plies resist separation.

L0 Phowaoad's bl ap Lavers provide sreater nal ane horage than conventional lumber,

A0 Speand nals wieh w roan coatigare ased for naiing down plvwood  as the extra
friction of the rogch coating mabes the nails hold super tight.

S50 omly g y_u(ni ?jr.l(i(‘ of Jr_\' lumber <hould be used for p].ltf.()nn construction. ta avolid
excessive shrmbare, dstortion, and deterioration. Lumber should be protected in
trancit and onothe b troon rdn and Should be stacked so as to permiit free
carrculation of air

SPECHFIED GQI12F LCTUAL Si7t
2o 4 1583458
?x 6 198x5608
2x 8B PS8 x /Y2
2 158x09172

x 12 158x 1112

NORYAL SHRINKAGE OF (UMBER A

A - o shiokage ‘4

3] Lattle stk gue —

C Groatest stoink gige

’ {recrrrg(rs
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UNIT V - FRAME CONSTRUCTION
The Purposc and Design of Exterior Walls Lesson 7
(.‘bjccti\’cs:

nt the end ot this Tesson the student will know the basic function and design of frame
u

walls,
Related Information:

Extenior walls have mans tunctions, so let’s examine a few and see if vou agree with all
of them

Lo An exterior wall should have sirwcriral strength so that it can support the load of

cerving und roof frarmne, plus the added weight of water and snow.

t

The extertor walls must also act as a framceork so that covering materials such as

sheathimg and wding can provide o weatherproof covering.
‘, [.\[('Vl(lr \\"l”\ .lIsU ;‘l(l\')(i(' [’”’I'JL'\' f.\)l’ (ht‘ (U”‘S WlN.) “\'C in [ht‘ ll()USC.

boobsrenor sl wre necossany e that the necessary wiring, piping, duct eork, and

povddation can be mstalled within them.

S ke entenor walls aho provide a stracrurally braced frame that can provide stromg

cpeaines tor windows and doers,

O, Externior walls farmish 4 framework for the attachiment of inrerior wall-coverings that

make o hoase “hvable”
Standard constrncvion for walls

Roesidential constraction consists of o wall made of & lengths of 27 x 47 lumber, which

tr = . "
are wsuatly spaced 167 on center. Why should we use B-foot 2x4°s spaced 16” on center?

Well smartalech Rids have been asking this question ever since detention and report
cardsowere invented. This is where kindly and friendlyv teachers il the education gap

so st ap strasghe ana pPav atrention or clse!
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Bork b triat und eororand by scientific testing, the 2x4 stud has been found to be both
rate and economical for framizg. The 2x4 studs spaced 16" on center can support the

load and provide a stroag framework.

The 167 spacing permuts the use of standard widths and lengths of sheathing materials
and siding. The stud spacing further provides for insulating. electrical, plumbing.
sheet metal and heating materals. The 2v4 wall svstem thus provides strength and

convenience, plus the important factor of speedy erection.
And Furthermaore ... L.

A st Eonorant pomt: we must dictrbure al Dads to framing members capable of
beariy the < Thus, an opening in the wall far a window or a door must be compensated
tor by using o header and doubling the studs. In that way no strength is lost despite the
opening. Braces are used o rigidv matntain plumb v true vertical pocition), Walls that
can be twisted or distoreed by the wind or the imposed load are never truiy safe. Tryv

baluncing a ruler on vour finger when vour tinger is not on dead center. The same applies

toostede and walls,

+ Windy Blowhard

[\\ /’_ \/

STRUCTURY WITH DIAGONAL WIND BRACES RESISTS DISTORTION

In Summary:

. . n N . . .
Framing on 167 centers and vsing 234 provides an adequate and safe vertical framing to
sipport the house Toad. Anvthing less might prove deficient under stress.

949
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UNIT 7 FRAME CONST2JCTION
The A B C's of Building a Wall Lesson 8
Cibjective:

At the emd o this Tesson the student will know the A B Cs of framing a wall.

Collar ties

<+ Rafters

Ceiling joists

l SOLID Overhang

Top plate

2-2x4
< Corner post

! Headers
' ' 1 x6
agonal brace

- Mud sl
]
$ e Qe )
T+ Anchor tolt
e Lallv cotcinn <+ Foundation wall

Related Intormation:

To build w tvpical frame wall vou would need the following materials:
AL 3 Plates (2x4's cut to lcngth of wall

B. The required nuniber of precut studs

C. Wood header Mfor door or window opening,

D Lamb studs

E. Plan (drawing or written insrruchions

F. Iragonal bracing (x4

100
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Framing Techniques

A Plates. A top and boteom plate are taed o that the studs can be properly spaced
and held secure. This s .nbv;luu*iy nccessary . The top plate iy usuatly doubled. This
strarghtens and stttons the wall. The wppermont plate i lu voed at coch cemer. which

t ; } H

turther wdds rgidie

B. Studs shoudd be oreas nabiy strarghits strong and Jdeve They should be uniformiv

1 : .
speed o dicenoee thie bearme Toad to avend Points of Ineessive stress.

C. Headers are oswed o spat window and door cpemngs. Thev compensate for the
sy steds and diseerhore e Toads A the span increases, the depth ot the header

UL INLredse to I.A}\t' YIIL' [N 4 L\.L!.

B Jamb studs acr e additiona] support wtoun miportant pont of stress. They are
natalled i oue picce from the header to the bottom plate. They thus act as o double

stad and woppore the Toad phiced on the header,

Lo Duaronal braces are mstalled o cach corner and oppose cach other. Fhev keep the

tramne correct and sty and forther proscet avainst wind and other external forces.

Notes Thronghout che trammg o e nnderhving prociple of cqeal distiibution of <rees
¢

U[./ AR
Assienment:

Voo Uaing aowall K bt ch bevine member Note: refer to <heteh for yroper
k ]

!.1!\-.-].511;;

. ; Y \
Ntart to .1\~»Ul|l\3r R R N N T N S SR TTNLE .|I1d SN per \.L('Y(h.
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UNIT V - FRAME CONSTRUCTION
Bearing and Non-Bearing Partitions Lesson 9
Objective:

At the end of this lesson the student wili know the basic difference between a bearing
and a non-bearing partition.

R:lated Information:

Partition walls are any walls that divide the inside space of a building into rooms. There
are two types of partition vulls: the bearing wall and the non-bearing wall. The bearing
type of partition supports th. ceiling joists ind any weight placed on these joists. In the
case of a two-story structure., the bearing partition carsies the weight of the second-floor
joists and the weight of the structure above it. Thus a bearing partition is a critical 1rea
becanse it caries a load placed upon it. The bearing partition is usually placed in the
center of a huilding or reasonably close to a supporting girder.

You can see. Sherefore, thar the bearing partition must be constructed with the greatest
accuricy pocsible. The studs should be strong and straight and be accurately spaced. All
openings must have proper-sized headers. and all openings must be double-studded.

Thus. properly constructed  the bearing partition will carry an evenly distributed load.
Any shorteuts in the construction or installation of a bearing partition may result in wall
cracks. sticking doors. and uneven settling of other framing parts.

A non bearing partition suprorts only itself. Nevertheless, care must still be exercised in
framing it Partitions that run paraliel 1o the floor joists place their entire weight along
one line. Thus flocr joiuts should be doubled under all partitions that run parallel with
the juists below,

Thus the science involved i constructing these two types of partitions amounts to
common sense. There is a load or weight factor, and it must be compensated for. Failure
to recognize this simple fact will shorten the tife of the building or require extra expense
I maintenance.

The mighty "“if " can also affect the structurdl strength of any partition:
. If the studs vary in length, due to careless cutting . . .
If the nailing splits the wood or fails to fitmlyv hold . . .
If the studs are not perfectlv plumb . . .

If the headers fur openings are poorly designed. constructed. or installed.

-

Summary: You can supply the finest materials that money can buy. but unless you supply
the simple know bow involved. the structure will always lack quality.

102
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UNIT V — FRAME CONSTRUCTION
Cutting and Drilling Through Framing Members Lesson 10
Objectives:

At the end of this lesson the student will know where cutting and drilling of framing
stock will reduce strength the least.

Related Information:

If you placed a 2x4 cdgewise on two saw horses and started cutting it in the center, the
saw woulid soon bind. This binding is due to a compressing force at the top of the 2x4.
However. if you cut the bottom of the 2x4 instead. the cut would open because the
tension would pull it apart.

/— SAW CUT

ey, | S—————— L

A |

SAW CUT

Board binds on top

{Top is in compression) Tensite strength is lost

Thus the top of the 2x4 is in compression. while the bottom is in tension. However.
there is a neutral point between the top and bottom of rectangular wood. Scientific
investigation reveals that if you cut a hole in the center of the beam it will have verv
little effect on the strength of the beam. Bur hold it. Buster — science also reveals that
the hole should not exceed one fourth of the total width of the beam. Make a bigger
hole and vou are ir for trouble. because you are cutting the important fibers at the top
and bottom that are affected by compression and tension.

Weight is also an important factor. so avoid cutting holes near the center of the board
span. It is at the center that the weight of the beam exerts the greatest downward force.
Thus trv to make any holes closer o walls than to the center of a horizontal member.

103
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Bathroom joists carry an cxtra load. because they carry the weight of plumbing fixtures
plus tile. As before. cut holes ws near as possible to the neutral point and avoid the
center of a span. Should notching in the top of a beam be required - for a large pipe,
for example - be prepared to do some extra framing to compensate. You should realize,
for example, that if a 2x8 joist is notched 47 deep. it is no longer a 2x8 but a 2x4.

i — 4" Notch for pive reduces 2x8 10 214

T

Bearing partitions are another critical area where vou just can't hack awav. Drill or notch
the absolute minimum, and here again try to stay in the neutral zone. Excessive cutting
will have w be compensated for by instailing steel mending plates or special framing

SUppoOrts.

Cutting or weakening any structural framing member mav weaken the frame. Apply the
science vou have learned, use some commuon sense. and ask questions That wav vou are

bound to Jdo the richt thing.

i
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UNIT V — FRAME CONSTRUCTION

Reviewing the Scientific Principles in Frame Construction Lesson 11

Objective:

At the end of this review lesson the student will have reinforced the scientific principles

covered so far.

Question 1:

Answer:

QuesTion 3t

Answer:

Question $:

Answer:

Question 3:

Answer:

Question 6

Answer:

Whyv must lumber used in construction be dry?

Moisture, when excessive. causes warping. twisting. and distortion. Green
lumber can cause cracks in walls. sticking \nndows and doors. gaps in
interior trim and floors.

Isnt green lumber casier to nail and less likelv to split?

True. But it's also true that nails in wer wood have less holding power
when the wood dries ‘up to 257 less'.

Whar are rosincoated or cement-coated nails and why are thev used?

Rosin or cement coating gives nails a tacky film that creates extra friction.

Thus they will not loosen. back out. or pull out casily. Thev are used to
create a strong natling bond.

Why s plywood shzathing stronger than plain boards?

Plywood has several lavers. which are glued in opposing directions. Since
the smength of wood is greatest in thc direction of the grain. this gives
great smength in at least two dircctions. Plain boards have onlv the one
laver and onlv one direction of maximum strength.

What other advantages does plvwood have that makes it superior to regular
sheathing?

Phvwood is faster and casier to applv and minimizes waste. It adds s strength
to floors. walls. and roofs when used for s sheathing. Plvwood is also subject
to minimum swelling and shrinking. thus clim minating twisting and distortien
of framework.

If small errors are found on the plan. can the worker contact the foreman
or boss and get permission to make a correction on the spot?

Yes, small ervoms can e corrected with proper approval.

—
w
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Question 7:

Answer:

Question 3:

Answer:

Question 9:

Answer:

Question 10:

Answer:

Question 11:

Answer:

Question 12:

Answer:

Question 13:

Answer:

Question 13:

Answer:

Can vou change specifications or make substitutions without permission?

No. specifications cannot be changed at wall without breaking the contract.
Changes must be in writing and approved by the owner.

Why is platform or wescern construction so popular?

Because it is stronger. faster to crect. cheaper. safer. and more fire resistant.
It also permits a more even and uniform scttling and shrinkage.

Why is framing spaced 167 on center?

Bv numerous structural tests. 16”7 centers have proven to furnish safe and
cconomical spacing for framing. Further. the 16" spacing permits the use of
standard widths and lengths of sheathing materials and siding.

Whv is diagonal bridging installed between floor joists?

Diagonal bridging acts as a lead distributor. Rather than one joist’s taking
the full load. bridging permits an equal distribution of the load to adjoining
floor joists.

Why ts wood used so widelv in construction?®

Wood is plerttul relutively inexpensive. easilv worked. and has great
strength. durability. and beazev.

What's the difference hetween air-dried and kilndried lumber?

Kiln-dred lumber is oven<ontrolled drving. It is faster and more accurately
controlied than air-diving. Airdring takes longer and involves more
handling and sterage space.

Can lumber dried bv air or ovens take on additional moisture from the time
it lcaves the mill unnl the time it is used?

Yes. wood is cellular and hence verv spongelike. It can absorb moisture in
shipment, cither from rain or from moisture in the air. Hence lumber
should alwavs be protected from the weather.

" y 1
1

Why is Deuglas-tfir frarming lumber rated high as framing lumber?
Douglas fir i rairlv light, exmemely durable. and strorg. In zroportion to

its weight. 1t is the stron

o~
EREWRE S 300
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Questton 13:

Answer:

Question 1a:

Answer:

uesten 17

Answere

Lueston

Answer:

£

v Dougls fir used tor anvehing besides framing in the construction

mdusery ¢

. . . v - . ~
Yeosoar s very versattle and can be used for window and door frames. doors.

Hooring., steps. the manutacture of Tadders. and manv other uscs.,
I conmon lumber ased tor framing eraded®

Yos, cammon lumber i graded from one throueh five, No. 1 and No., 2
common are frequenth used tor framing. No. 3 and lesser grades have
serivus structural Jdetfects and are onlyv used for COMPONCENT par- or ven

Tl\‘.l\::h \\<\rk.

Why should a Sl be develed wath wobed of cement® Why nor use wood

\}liln\“

Cement is firm and stable and should last the Tife of the bulding withour

deteriorating. Wood can be compressed or rot, which would cause cracks

and other scructural STaws in time.

Wiy should tloor joists be dovbled under ail partitions that run parailel
i1

withe v}\-{‘\"gr PR ":“‘b‘d" "‘Z-l Stoall o amenineg
SEOIRE O ARE dise D deud:ed at ail oponings:

These points ofter eritical arcas of stress by an mmposed loud or by omission

fior vpenings. henee the joists should be doubled.

[ . ) .
i LETHOD A i }{ !5
CoSaboort uut no ! B VETHGD B:
.. v ]
fioozvosss for wores ! f; 1 Provices access tor pipes.
i 1 i il
Voo o s | ’ i wire. €1C
i i S
o | !

) 1

a7

Suie (RIS Umer narabal martitians

™.
Ciows e

a7 adae tional strength

. o e R S
Question 14 What's the Durdise o o T
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Answer:

Question

Anivaer:

Aaaer:

Qs

TINAL TS

2

b

A girder takes the place of a wall to help support the floor joists and the
imposed weight of the structure.
+ 3 2x10% Bunit up G rdien

f ¥

I === -Figor joists

v -
— !

h{

S Greel top niale

747

Co
i "
{-==4 Laiiy Coiurmrn

e :Steel casing with cnncrete fid)

Mo 3 buft wn giraer supnores the Hloer joists

P oy : 5
Wity iy 1 girder o imporant”?

. . . . ) . . o
A wirder vauaily carries twice as miech weight as o toundation svatll 1t

fesabout 307 of the toal bulding weight.

car
Why are headers used for traming over W doors and windows®

g 1 : 1 1 HY - : : '
They componsare tor the omitted studs by diseribaring and supporting the

3
R

moosed load

\ , " .
Why are studs douhlicd as all openings?®

; : - : G s . prrea]
Azain as compensation for the omitted studs asbng o the srructurad

strenmn by surpoerting feaders,

X X . .
Why ic the rop phare desblicd on wldle?

¢ paate strongthonc ang stittens the wal's and Lere as g tic in cornens

' R [ T - . " PR S -
What is the dittirence borweon w nvaring ard a no

A Dbuarng far cermios the oweighe of Joor ot plis any srrectural
woizhs above 1t. A non-beating partition carrics onlv its own woighe.

- 1 - . 1 < oy 1oy~ 1 -
Capla'n whest comprosson and torsion rale place in 4 traming momber,

Compresadon i fh0 torce acting o the wop Gdges wihemeas wension i othe
T ]
torce on the Dot oo cdoy
11
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Question 26:

Answer:

Question 27:

Answer:

Question 28:

Answer:

Question 29:

Answer:

Question 30:

Answer:

. . - r . . 0y .
In cutting floor joists for pipes. etc.. is there a safe cutting arca’

Yes. There is a ncutral point between compression and tension where
neither force is too great.

What is the maximum size of hole permitied in 4 floor joist?

A hole equal to one-fourth the total timber width can be cut in the neutral
zone without creating structural damage. Anv hole cut larger will require
supporting framework.

Suppose vou cut a notch 47 deep in a floor joist to get some necessary
plumbing in - what could happen?

The floor joist would no longer be a 2x8&. for exampie. but a 2x8 minus

” - - .
37 or a 2x4. The beam mav sag unless vou compensate in the framing.
V osag \ ! g

Suppose vou have to cut through a bearing partition?

If vou do vou must compensate by steel mending plates c. additional

framing.

Arc thers ucientific principles that vou must follow in every phase of
framing?

No. manyv framing problems can be solved bv common sense and
experience. However. knowledge of scientific principles provides safery and
SCCUnTY In matny instances.
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UNIT V - FRAME CONSTRUCTION
Sheathing Materials Lesson 12
Objectives:

1. At the end of this lesson the student will know the purposes of sacathing.

2. The student will also learn about the various tvpes of sheathing and their qualities.

Related Information:

“Sheathing”™ refers to the external covering that is nailed to the exterior framing. It
provides bracing strengeh. insulation. and sound absorprion. and acts as a base for finish
sidings.

Good sheathing shouid have the ability to hold nails. so that the finishing macerials can
be firmly beld on. Sheathing should also supply a good degree of bracing ability. because
modern methods of framing require it. Finallv. sheathing should provide good insulation
and be able to keep our wind. dust. and weather.

Sheathing matertals can be in the form of boards. plvwood. or a varicty of composition
materials, Wood sheathing is the strongest and most popular. and so let’s consider the
;

. S
auaiizies of wood sheathing firss.

Plain boards tree of majer defeets can Go wsed for sheathing but must be at least %"
thick and <hould not exceed 127 in width. To supplv rigidity and bracing. board
keathing should be aprlied diagerallv. and Joints should occur over studs.

Plvywood sheathing comes in large shects and is easv and fast to appiv. Onc of the main
Jd\anragm ot plvwood is that it has good strength cither with or across the grain.
Plvwood consises of lavers in which the grain runs in two directions at right angies. The
gucing of opposing lavers of wood grain acrually prevents swelling and shrinkage. These
advanzages ¢hve plvwood a rigid quality for bracing. plus a greater impactresistance to
iows or damage. The glued lavers provide exce Hent nail -holding qualities. and nails can
be uscd close to the Ld“L without splirting 'h phweood. Ply\sood can also be cur and
drilled with no app oreciable loss of stre ngth.

Composition sheathing. commonly known as building boards. mav be made of several

5

Jifterent tvpes of material.

Shesthing boards are rmancfactured trom wood. sugar cane. or asbestos fbers. Sheathing
made from fibers comes in two types. One tvpe has both surfaces and edges coated with
asphalz. and the other has the fibers impregnated with asphalt during manufacture. Both
nipes are used where meisture 18 a factor and insulation and sound control are maore

Sesirable than rigidiny.

ERIC

Aruitoxt provided by Eic:



o

ERIC

Aruitoxt provided by Eic:

Composition ty pe sheathing requires dugonal Corner bracmge and has himted uses. for
cvamples e prosentes w naling probliem with wood o asbostos shingles the natling of the
siding must occur over the studs

Ruoscarch Project: Sce hew many other

Ll

positten matetals are usad tor oavrenor

hoathe List thom ard anve the advantaces of cach T e



UNIT V - FRAME CONSTRUCTION
Roof Framing Lesson 13
Objectives:

1. At the end of this lesson the stadent will learn abour the forces that roofs are subject
toy.

2. The student will also learn how geogranhy influences roof design.
Related Information:
Part 1 The Almose-True History of the Beginning of Reofs

The firt man-made root was probably an animal-pelt hat. which was supported by his
cars. The first hat effectivelv kept the dust. rocks. rain. and snow off man’s bald head
and kept the sun out of his eves. This sure protected the top of the head and the eves,
but gave no protection to the nose and teeth, which were burned and cracked by the
sun. And s man widened the overhang to protect his gums, tecth, and nose and started
wearing the big-brim job. That's right. the big brimmed hat and the carly beginnings of

moot framing started in Texas - where else?
-

AR VHE REALLY
IREL NTGRY

fithout @ roof. a structure 1s not complee

T".";‘ tirst man-madc root was

srobablv a leanto root suo- ———

ported by poles somewhere ir

WWa'ls alone cannot resist ouside forces

and rtree branches

were now 1ot cnouch to heer

k4 - b1
GlT TS Tan., SNOWL AT suUT.

vadls glone carnot resist forces from insicie

Witk roof on. walls can resist forces berrer
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Thus as the size of roots increased. the siee and o pes of roof framing had to change to

vover e spant and support the Joad. The size of overhangs was increased also. to give

rrere shadesand sostarcted a whole new ball came.

Most butidings must have ther walls firmhy attached o both a cround support and a roof
to be structurally sound. Hard to believe, bur s true. The walls of a building cannor

resint the external and internal forces pliced on them without some horieontal SUpport at

1S

. 1
iy Et"'r‘ at Zi‘h.' walis,

Root tramimg motam must be properly sepported by the extentor walls, In the case of

\ . . . . , .
Lirge spanss the framing must rest on load-bearing partivtons plus che outer walls, Thus

y . _ o ; . . .
Walin meed rowt traming. and roottramimge needs walls, To Keep trom fargetung this,

rementhor oy st he roanance - bovs need eirls and girls need bovs.

. .o . . v 1

Koot tranenae mest carts. twe mpertant wesht loads and henee it musr be structurath
Al v = 1 N - + k] 3 N -~ - - - .

seands The firna load s reterred toas o Jead loads i consists of the weizhe of shingles,

S AT TATTOT.,

——

O WIND RESISTANCE

NO PITCH

MODERATE WIND RESISTANCE
LOW PITCH

HIGH PITCH

1
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The second tvpe of Toad s the Bve Toady e consints of the wind and snow loads that act

Chon the roet. Snow doads bear straght down and produce a toree i a vertical position.
\\‘.H\': In.hi.\ AT Q.OYL('\ 1

i

n o horzontal direction. Hence root paitches must consider the hve
Lo prosent an particular geographic arca. For example. homes m New England need

“rched roots to owithstand the heavy snow loads. Homes o Flonda need very low

preched reots cr flat roots to keop wind loads ar a minimum,

Poas tho soicctien of iy matoria's, shvatismg, toobing matetuals, amd the pugh muist
1 . - 1 -

APV NEEI AN § RIS AN AR A T SRR P PPV }‘n\\l‘;‘i;‘ taaure .md waste of moncey.

\-

P e e ! N Yol WY S N
Credo s D el CIQSSe S MO Jell dSTver rad Tale oS Olown ofd their Lonses - g0 stay

GIONC W N o root on

- {?

job
N
{
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UNIT V - FRAME CONSTRUCTION
Root Covering Matenais Lesson 14
Objectives:

Ar the end ot this Tesson the student will hiow £he nrost common Tvpes o rootng, and

where they are used. and thar advantaces.
Related Information:

- , . , .
Fhc exposed outer toot covering protcess the buldime tfrom wind, rom, sinow, ard cold,
: = =
) . ] . s '
I the summer ot heeps the heat ouz and m the winrer Reops the beas i My muatenals
are thed to cover prrched rootss such as asphalt shingles. wood shmelos. and ashestos
t = =
shmgloss Heavilv framed roots con be covered with sate or tiles Flas or low poavhied roots
ST

i ” 1 c N 1 - - 1
catdse Tod toohing sheets of moetal glass plastics or amy combination of these matenials,

NOpPns rocis are masT Cononalie Jon -
bal .

: \ . 1S N :
SYSG WTIR semic Type ot shingle. Root

]
A0 O on !]‘.dds‘ wloas

Pt e woeods The wood shoathues

" ;
ouseaay covered wimn overlapping

o

bivers of warimipregnated paper. tfre

guenth called Trar paper™ o oeln
Tihe shinzies are ther apphed so thas
oy overiap ar aeast one-nalt thor
copting Tace Sungies are natded wah
savanteed or TONTUSTING Talis Tt

are cevered Dy thie sueceet

Thus nats

Toe modernaday aspiale strip

—a
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Moad stangies. U\Li.i”_\ made troen western red  cedar. are un expensive but popular
rooting mateniad Codar shingles have w ting, aen crazn usaadly gurite free of distordions.
Koot or Dlemishes, The evpatsion and contracnon of cedar shmglc.\ 1y so tow that
moenture cotditions doonog e

oy .
prosent w protem. They ure entreme'y

TTOIT JTAO RIS dltd Dovase ot 1

i, relativeiy tree
irocellalar mature are an excellent msulator.

- N : i N

Frasiieg can conast ot g waterprooat tabne or o rustrosstant sheet metal I most cases
' : . 1 P ; . Vot

Jesbine oomasts of wlunminen, coppery or gahaneed mctal and s used where ditterent

sLrtiees ot e root antersect. The most conmon arcas acedimye tlashimg are the nidee.

GO T SnmneN Tanotures of o orout,

PR Tial TLTROG o IMRTaing Tlasinitg o DOsT et tor oo mnsirucnion: hosever. ke
TRONT T 0TI Ao, 1D el Do lapped Gt tie e,
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UNIT V - FRAME CONSTRUCTION
Finished Lxterior Wood Sidings Lesson 15
Objective:

At the end of this lesson the student will have a general knowledge of some of the many

types of siding available and their characteristics.

Related Information:

Finished siding adds pood appearance to a house yust as clothes add to the appearance of
& B pp ]

people. But sidings. like clothes, must do more than just add beautv. Let's make a quick

checklist we can use as a guide to the qualitics that a siding should have.

1. Siding sheuld be able to hold paint ot other finish,

ta

Siding should be reasonably resistant to weather, normal wear, and abrasion,
3. Siding should add 4 good wsulating factor.

4. Maintenance costs should be low or reasonable.

5. Suding should be reason ib'y permanent. because replacement can be expensive.

6. Siding should be free of blemishes and detects such as splitting. knots, checking, or
distorton.

let's take a leok at the principal tvpes of wood sidings.

1. Horizontal-type siding.  Several species of wood are used to make horizontal siding,
but redwood and cedar are the most common. Both redwood and cedar come in a
variety of shapes and sices.

Redwood is an extremely durable wood that can tuke a paint or stain finish well. It is
highly resistant to moisture and decay and has a zood insulating value,

Cedar siding is made from western red cedar and has the least shrinkage of any
softwood on the market. Because cedar s such a stable wood its size and joints are
not greatly affected by humidity, and ity great seability keeps it relatively free from
cupping, twisting. or pulling loose from nails. Cedar has one of the highest insulating
values of all the soft woods and can take pant, stain, or varnish exceptionally well.
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Vertical Siding. Board-and-batten sidings are usually made of cedar, redwood. fir, or
cvpress. They come rough-sawed or smooth and are applied to the walls vertically.
Then narrow strips of the same material are nailed over the vertical joints. A variation
of vertical siding uses boards with a tongue and groove, with Vjoint grooving.

All species of cedar and redwood can be painted, stained, or varnished and hold up
extremely well. Fir siding, however, is a harder species and is more subject to checks,
splits. and small defects. Cedar and redwood have the highest insulation rating,
followed by cypress and fir in that order.

Woad shingles.  Wood shingles are made from pine, redwood, and red cedar. Red
cedar leads the list in quality and sales. Red cedar is a fine, evenly grained wood with
a uniform texture that can't be beat. Cedar has a cellular structure that makes it
extremely light, and yet it possesses unusually high crushing strength. The expansion
and zontraction of red cedar is minimal, and thus it can change from wet to dry with
very hieele splitting, checking, or shrinking.

Red cedar shingles, properly installed, will normally outlast the life of the building.
As a matter of fact they weather so well that they can go without paint, stain. oil, or
varnish and still hold up!

Thus for beauty, durability, insulation, and maintenance, cedar shingles represent one

ot the best choees. ,
Machine Cut
. ecge grain

Red cedar shingles wre made in several grades, cedar shingles

depending on the degree of perfection. For ex-

ample, No. 1 grade shingles are all cdge-grained,

absolutely clear from butt to tip, and contain ST Overlap

no sapwood.

e
‘o>
®
Foundation \i,/i

Quartered, sphit, and Cut un shingle 'lock Finished machine

requartered until they cut # 1 grade

qet to proper size 1 ) 4 shingle or shake
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———pup

|
|

Shingles are applied
n double courses
to grve a shadow-

hine effect

Red cedar shingles also come in a varicty of shapes that
differ i application. For cxample. & machined wood
shake shinglei is made that comes machine-sanded or
grooved. This shake s prime-painted or stained and s
even applied in a different manner from an ordinary
shingle. This shake is a cheaper shingle with poor grain
structure, knots, or blemishes and is used as an under-
coating. The fimshed shake is then applied with « wide
exposure. creating a shadow-line effect. and 15 face-naled
with galvamized nails. Conventional shingles use a con-
cealed naling methad.

1149
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There is finallv w " Cadillac tvpe” shake that mav be 1 hand-split and resawed. or (2;
straightsplic. or 35 taper sphe. They have a rostie beauty but are very expensive. These
shakes are dear and are made from 1007 heartwood and must be hiterally perfect. The
selecnion of oniv the finest heartwood sections of red cedar plus the additional labor to
manutacture this tvpe are what muahes them so expensive. However, they are used for

siding and roofing with excellent resules.

“CADILLAC” TYPE
< TAPERSPLIT
HAND SPLIT

RE S A7

“CADILLAC” TYPE
STRAIGHT SPLIT

Hand Spot and Regacd Shakes
Onie Sicte Machiae Cat

Handd sirlet Shakes qoe g ras i, rugye.r appearance

Ct e et et over plywood

Hang ol tshgb ey U Cadillagg -ee-e
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UNIT V - FRAME CONSTRUCTION
Other Finished Exterior Sidings Lesson 16
Objective:

At the end of this lesson the student will know about several types of siding other than

‘/V‘)()d-
Related Information:

New siding materialy are constantly being developed and used. They compete with cach
other in attractiveness. durability, applicatica. and cost. 1t would be difficult to select
one tvpe and say it’s the best. Therefore we will only list the types available without
trving to make a comparison.

1. Aluminum siding is formed from aluminum sheets and is available in various
thicknesses. patterns, textures, and colors. This comes either in single-thickness metal
or with 2 rigid-tvpe insulation backer such as Styrofoam. There is vertical as well as
horizeutas siding. It is made in various widths and usually in 12" lengths. Aluminum
«idi ¢ is sensitive to temperature changzs: thus nailing should be through slotted holes
an. i ar only moderate distances because of expansion and contraction. Price is usually
based on thickness. which runs from 0.02” to 0.025". Aluminum siding’s best feature
is the durability of its finish. Thus appearance and minimum maintenance are its
strongest selling points.

Na:hing Slots
< Foil Back

insulation Backer

[ Interiocking Lip

ALUMINUM SIDING

()

Steel siding i similar in appearance and application to aluminum. Consisting of a
rust-resistant allov. it is stronger than aluminum.

3. Vinyl siding is also similar to aluminum siding in appearance and application.
Although durable and good looking. it presents more problems in application. 1t is
Sensitive to temperature changcs.

4. Insulating fiberboard siding is made of a '2" fiberboard base. The finish face is
severed with asphalt and has fincly crushed slate imbedded. 1t is made in parterns to
imitate brick. stone, and wood grain,
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Composition board. This tvpe of siding v inanufactured from wood fibers and wood
chips and is formed into boards und panels resembling wood. It mav be applied as lap
siding. board and batten. or vertical siding. 1t comes prefinished and can be applied
with nails or adhesive. Available in textured or in hard svard form. its advantages
mclude freedom from sphiting, checking. and cupping.

Asbestos-cement siding and skingles. Asbestos siding boards are made in horizontal
stnps, 127 wide, 48" long. and 3/167 thick. They have a smooth surface and straight
edge and are applicd with soft-head. rust resistant nails.

24— )

o | i g

Straighteoge Waveline

is’

i

ASBESTOS SHINGLE

Asbestos shingles are 12424 inches and are available in straight or wavy exposed edge.
They wsually have o woodgrained pattern and are available in a variety of colors.
Application is through pre punched holes, and asphalt strips are provided for
weatherproofing the joints. Ashestos shingles are very mivisture-resistant when first
nstalled. but as thev et older they have o tendeney to fade and get porous. Despite
the manufacturers’ clams, they do hase to be painted or treated when they get old
and porous. Newer types of ashestos shingles have an improved glazing.

Brick veneer means 1 Lok facing that forms an exterior finish over either wood
franung or ma oy constreenon. There are two tvpes of brick veneer that are used
over light frar.e construction.

‘1) The first method uses brick having o 47 thickness, which are laid up over the
wood sheathing. "Flus inethod requires a firm base and hence muse start cither on a
supporting fedge in the foundatios masonny o ac the footng base.

The supporting ledge construction v more common ee illustrations.) The foundation
masonry conwsts of wader blocks below prade (usually 1277 with narrower courses of
block (87) starting just below the finish grade. This forms 4 saiid 47 ledge for firm
\UP[)(J[(
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The brick thus fumishes a fin-
ished brick exterior over a wood-
frame  base, combining ¢conomy
and beauty. The brick is kept
about 1" away from the wood
sheathing to provide an air space.
This air space is vitally important
because it acts as both an insu-
lator and maisture-controi  fea-
ture. The air prevents the trans
mission of heat and cold by con-
duction {Sce Umit VI, There is
some crreulation of air: this pre-
vents the moisture and humidiey
problems that affect insulation in
situations where the air docs not
circulate,

The brick vencer s anchored to
(h(‘ “'(‘()(1 fr:’l”lL’ h\ ”ll'(ill W:’l”
ties that are nailed o the studs
and bent into the bnek wall as it
v being laid ap. The metal ties
appear at least in cvery  fifeh
couurse and are >patcd about
cvery four feet. However, wall
tics can vary with building codes
or specifications.

2} The other method is to cover
the studs with paper-backed wire
mesh. Thus the bricks are apphed
to wet mortar, just ke wall-
paper. However, this ty pe iy used
mostly in Californn, and so who
cares. Folks in the East Jo their
own thing,

—— Frame Wali

4 Air

_.4'_'.I'

[ ]
(1}
M
"
"
]
8" Block
| )
!
i
4
|
t
|
|
i
12" Block- |
i
|
t
|

BRICK VENEER

Space

- Metal-wall ties
{tie brick veneer
to structure)

P

we—. Finush grade

- Supporting ledge
provided by 12
block

«<= Cement plaster
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UNIT VI - PLUMBING
The Need for Health Codes Lesson 1
Objectives :

At the end of this lesson the student will understand why health codes for plumbing arc
necessarv.

Related Information:

In the good old days when saloons. schools. houses. and caves were spaced far apart.
folks didn't have much need for health codes. Your 10-acre spread of weeds. poison ivy.,
and gopher holes was your own. and vour “paw™ was the law.

Then salsons. schools. and houses started to move closer together creating a need for
health codes. Now. garbage thrown out the window was hitting a neighbor’s house. and
folks needed laws and codes to protect the citizens from cach other’s waste products.

This togetherness or close living was creating serious health problems with regard to
drinking water and sewage disposal. So the “old fuzz.” or city fathers. became concerned
about pollution and the environment.
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Fhev formed o government and. i thewr haste, named e “Us.” They slapped together
some health codes and hired three uricinploved colonial hipoics named Wash'ngton.

Lincoln. and Paul Revere to enforce them, That's exactly how health codes zot started!

Fhasewn student can plamdy see that protecrion of the health, safeey, and lives of
people i w govermaent obligation and nghtly so. Fhe supply of drinking water and the
wate disposal of sewage  vitallv affect public health and  hence must be  regulated.
Therefore plumbing svstenmy cannot be installed in any old way, but must conform to
established health and safety standards. Most communities have established health codes.
and the kinfolk of Washington. Lincoln. and Revere are still enforcing them.

The enforcemient of these health codes v controlled by a system that requires per mits
and inepections. The permits aredssucd and approved on the basis of plans and
specifications submitted. The work s mspected while in progress and on completion.
Usually o rough plumbing inspection s required before the walls are enclosed. This is 1o
msure that all pipmy s properhy sived. fitted, venzed, and tested for leaks. An mspection
s required for sewer or septic svstems and their tic-in connections. Septic tanks and
sewer line excavations must he Ieft uncovered antl inspected and approved. The
inspections are usaally made bv o heensed master plumber who s emiployed as
plambing mspector, or by 4 sanitary engineer,

131



Untortonatel, codes vars irom COTRITUNICY to cotnmunity gt present: chere is a real need
Yor standurdization of health codes. State redsitavions go part of the wav i establishing
arntormity bue are limited to thar boandaries, There is proesentiv, however. a Cooperative
cttort of state and Federal conernments, munufa turers, engtricers, and architecrs o

ctandardiee plumbing codes.

fo roral aroas where Jocal ‘;‘]umhm; codes are ot stricth L‘nllt)n‘«'d. the Proporty owners
Soald Complo wath state codess Intonmanion an the installation of 4 safe water supph
it sewage disposal s available from the Federal government. Thus even the MOst remaote

arcas bave o ccs tointormanon on heath codes and sufe mstallatons.
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UNIT VI ~ PLUMBING
Basic Purposes of Plumbing Lesson 2
Objective:

At the end ot this Tesson the student will hiew the two basie purposes of a plumbing

\'\.\[L'”l.
Related Information:
Amcncans are responsible for the highiy developed svstem of modern plumbing. Madern

plumbing s available 1o practically cvery home in America. a convenience and lusury

uncqualed inanv other country in the world.

fmagine the feeling of secaniey we Amencans cnjov. We don't have to worry about
tirccrackers i the outhouse or frogs and snakes in ve olde well. We really don't
appreciate our dependence on plumbing unnl the wewer backs up or the water supply s

threatened by pollution.

Plumbing actually refers to a double ssstem. One svstemn supplies and distributes water
under pressure for drinking. cooking, hathing. cleaning. und other uses. The distribution
of water under pressure to the vanous fintures in the home permits a high degree of

personal hyvgiene.
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The second system of plumbing furnishes a sate and efficicont means of disposing of waste
water. solid wastes, and sewer gas. This sccond function of a piumbing system is just as
important as supphving waterif nor of geeater importance. The drainage system carries
off bacteria-laden kitchen wastes. cosmetic and houschold chemicals, and both internal
and external body wastes. Exeernal bodv wastes include hair, sputum, sweat. vody oils,
and just plain dire.

The American pablic has a strange sense of values, For example, ask anv American who
developed the hydrogen bomb. and evervbody knows it was Dick Tracy and the Lone
Ranger. Yet who has ever uwd a hydrogen bomb except for o few college radicals or a
handful of mean grammar school kide

Yot ask anvone who nvented the toilet. and nobody knows not even teachers. Thev
hnow it's called a john, but John 11>
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UNIT VI - PLUMBING
Distribution of Water in the House Lesson 3
Objective:

At the end of this fesson the stndent will know about three important factors that affect
the efficiency of 4 water svstem.

Related Information:
The adequate supply of water and ity distribution used to depend on two rotren kids

called Jack and il These tvo spoiled kids would wo up the hill o ferch patl of water
and the whole ©own had e wait unel they came back.,

Jack and Jill
SN

Jack and Jil would run around the hill for hours.
throwing rocks. frogs. and coke bottles into the old
well. They would finally charge down the hill with
half a pail of water. This was not exactly adequate

~

no way! Obviously there was need for a change. Thus
the thirsty, dirty. and irate citizens schemed out a
better wav. and this Ied to the first practical svstem
for the distribution of water within a house.

The adequate supply of water at the fixtures now do
pends on pressure. Water pressure in turn depends on
three important factors, as follows: (1) size and distri-
bution of pipes: (2) friction: (3) obstructions.

The proper sizing of pipe for the main line and the
fixtures will insure an adequate flow of water and

pressure at the fistures. Improper sizing will cause a
pressure drop and in turn a poor system. Generally the

L

main line for a small house should not be less than a %

pipe.

No Wazer Pressure 129
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To mantin pressure and proper distmibovon. che domestic suppiv svstem is divided into
two units: 1o the basement supphy hnes: 22 the finture supplv risers. The main line
ssually extends (ol size under and parallel o the floor Joists to the hot water storage
tank. Then from the water hearer it should brandh mnto two supply lines, one for cold
wat:r and another tor hot warer. These two supply lines then branch our with fixture
risers of old und Lot warer connecred to the tixtures above. Branch hnes for individual
tintures are gencadl U pipe, and for very short runs such as a lovatory or toilet o 3/8”
poee s sulficent This vraduation of PIPC sizes insures adequate pressare mothe avstem.
-

teocoon devadoped in the PP svstem creates aresistance that canc also senioushy affect
the pressure. Friction produced by the contact of Howing water with the interior
sirbace of the pipe The weter fricdon s further increased by the redistance between the
water molecufes themsele o e . v pracocal way by which friction can be OVETLONIC 1S

!"'; ;'r'.'.\\nr(

G pracaical wav of ML e Prossare s by
heopmy friction to 4 minimum Fuery sharp turn,
pipre ﬁttlng. and \[n[‘ added v the systermn creares
restshanee and resalte in o groater prosstie fos,
This adeguate pipe stzing. as straght and direct as
possbles and anle the necseen fictings. insure

sood \A‘urkin; sy stenn.

".H('tlu'r f..lt 0Or Hl.h .l“a'\l\ the (‘"IT(IL‘II.\ nfi o

water osvstein s hard water, Minord! le‘]‘t)\l!\ from
Ld watar barldd ap oinade ehe prypes and reduce the
prossure “h\'h'\u‘r ;‘l'\‘\lbir Wty \’HMH }h. fe \h'n]

and s water sottener mstalled o chmmate hard

water  Oither faonors RIS, Prossare are o ex = trction
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UNIT VI - PLUMBING
The Establishment Strikes Again Free Information 4
Objective:

At the end of this storv the student will realize that a huge conspiracy exists to stomp on
kids and their rights.

Once upon a time. a longsuffering plumber rvie teacher was comparing water
distribution v ¢ducation when he discovered a tremendous similaritv. This finc old
geezer. after many vears of indepth studv. reasoned that the flow of knowledge was
dependent upon pressure. His theory, stated formalls. was that the flon of knowledge
mite the noodles of students is proportional 1o the pressne applicd. He further reasoned
that the pressure had to be applied by jarents. teachers. and  kinfolk. Further
investigation showed that the flow of knowledse was greatly restricted by mischief.
sleeping and day dreaming in class. and plaving hooh.

Every mean person in the world agreed that these sources of friction restricted the flow
ot education. But parents and other dedicated enemies of students sech as teachers could

not agree on how to reduce the friction or increase the pressure.
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Finallv. after many disagreements about the methods available. they got into a big fist
fight. The violence was something fieree. The police finallt Mad to comne on the scene and
wow. were they confused. They didn’t know how to cool it. It wasn’t a race riot. a
strike. vandalism. armed robbery. or plaviag on the park grass. They finally decided to
call it adult delinquencyv. and they forced this weary mob into compulsory mediation.
And this is how the first PTA was forimed.

Some of the most popular recommendations afrer the first mecting were shipping sticks.
polize dogs. clectrical shock sticks. und having retired teachers patrol the class aisles.
Unfortunatelv, when these things were wried. they did not appreciably increase the flow
of knowledge in the studenty noodles.

Could it be thar the whole theons was wrong to starr with? That this fine old teadher
was barking up the wrong pipe® What do vou think?

As a concerned person. what would vou recommend o reduce mischict. sleeping and day
dreaming and hookv?: Remembor that somcone, somewhere, it 4 moment of weakness

onee said. CEven stadents nave riches.,

Roclhin oon
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UNIT VI — PLUMBING
The Drain~ge System Lesson §

Objectives:

1. At the end of this lesson the student will know what the two basic parts of 4
P

drainage svstem are.
2. The student will also know what other pures a drainage svstem includes.
Related Information:
The two basic parts of & drainage svatem are the hovs drains and the <oil stack. These
Two main parts consist of {1° a netwerk of pipes thar carrv oft the hguid and <olid
wastes and “2) other pipes that ventdlate the sustem
Those pipes carrving liouid wastes from sinks. lavarones. and bathtubs arc called waste

pipes- The pipes that carry toiler wastes are cal'ed soil pipes. Both scts of nipes emprzy
their contents into the large. veetical. main soil stack, that connects to a large horizontal

house drain. The house drain is pirche? <o that the wastes flow by force of gravity into

the city sewer or the seotic tank.

Roe!
—— \fony
1
!
!
i
. Vent pips for waste Ime  ——— _ ¢ =
- -7 !
=" -~
- z==" - ,'d Main
';P‘(V/\ QL = Soil
" : Stack

t pipe
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The soil stack travels vertically through the house walls and emerges through the roof.
Thus the lower portion carries off the sohd wastes. and the upper portion carries off the

zases that form in the wastes. Every tixture must be vented to the air in some way. Vent
fipes should be extended ubore the higiest fixture and then connected to the main

stack.

Atmasphenc Pressure

Iniet

Traps are evtremely important parts of a
drainage svstem. because thev prevent the
sewer gas from backing into the house.
Water in the trap acts as a seal to prevent a
sewer-gas  back-up.  Atmospheric  pressure
helps to maintain this water Jevel sn g trop.
Each plumbing fixture should be provided
with a trap. Even the “John” has a builsin

water trap.

. Ty vent
R L d
. —)
! - Atmaospheric
: v Dressure
; 1 T
H r \ v 4'
R i H LY d

— Water
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Cleanouts 1n
Waste tine

Wall clearout
Floor cleanout

o

! I“
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Finadvo the drainage svstem miust provide cleanouts for access. Clearouts are threaded
pluge that can be removed o that srense and solid obstructions can be tasen our or
dislodaed tram the pipes. Cleanouss would nor be necessary for big persens called adules.
but nastv. mischicvous Kide vardalize the svatemt Ther throw combs., lollipop sticks.
n.heer caps. and even rocks into sinkes ctel Tt a case of using cleanouts or
and as useal the kids win. Trues winy plumbers alwavs ask vou. "How
ey Rids vou ottt R fere thev nut in the svaren
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UNIT V1 - PLUMBING
Ventilation Lesson 6
Objectives:

1. At the end of this lesson the student will know how ventilation can prevent three
major plumbing problems.

1t

The student will also understand that an understanding of the principles governing
atmosphere pressure is necessary to understand plumbing.

Related Information:

Science teachers for the most part are kind. norviolent. dedicated persons that rarelv
ioose their cool. Hawever. science teachers have one weak spot that causes them to flare
up and stomp on picces of chalk. Thev insist that students respect scientific principles at
all times. So don't question the value of science and its apphication to ventilation in
plumbing. Please the teacher and keep the peace.

The purpese of venrilation is to maintain atmospheric pressure within the drainage
svstem so that it will work properlv. Proper ventilation prevents three major plumbing
problems. namelv. rerandive wle flow of waste, material deterioration. and loss of seal ar

.
Hle e,

Every solones student in the world

n
DU LS foview them Just to olease the teachor.

The atmosphere 1s that bir wccan of air thar forms the outer laver ¢f the earth. Air has
weight. and so the closer this laver of air is to the carth. the erzater che pressare. This
occan of ar extends cutward for hundreds of miles and becores thirmer and lighter as

the altirede increases.

This atmosphere exerts a pressuze of 1472 pounds per square inch at sea levell under
wvorage weather condittons. This air presszre is oxerted on overw square inch ot carth,
: 1

d. solid

whether Dao

Jown. up, and sidewavs.




There the catsup sits, and nothing happens.
Younw think it would be heavv cnough to
drop right oat. but it doesnt. What holds it
in? The pressure of the air is cxerted up-

A wards against it, and there is verv little air
W ~ .

pressure — inside to press down and push the catsup
out. You can only get it to come out by giv-

g it a good. swift hick in the rear!

Arr can be compressed or it can be withdrawn, Anvone
that has pumped up « hike tire knows that air can be com-
pressed. Anvone that has squeczed an open rubber ba'l Cas
on & medicine dropper’ created 2 partial vacuum thur
causes alr to rush in when his hand is released. Thus air
pressure can be minus or plus the 14.72 pounds per square
ek that s normal That's where science enters the plumb-
ing pictere.

= plowrhing o -deal condition s to have air Fressure on
the fivture side equal to the

Unegua: armespheric prossure can

I Fressure

sivhon our the fixmure's water-seal d
rect sichoning is cavsed by pnvend
of water rusking rast a trap.

-

mus promer vernlation is necessamv in 2 properiv working drainase svstem. The main soil

~ 3 ] - - - - . . - oy
ana waste went chat exterds throuosh the raet furnishes this vertlation. The maia sai
FURT I A0 00 The souree of ait pressure in the plumbing svstem. but alse L rries awat

RN 51 o IO
GOCTIONadIe Sases and odors.

Now ML SO0 SIVOTAD TCaio s Wy VETID IDCS are sa mPoTIant 1n :'IL'TTT:?T".' SIS

T Thev provent the wares sewl in otraos from heing sceked down. cithes By a sirhonine

= £
. . < .. - - . ~
altiom T E“s' N TomenIute Ol oIre CisCnarse g SWOO water: (2 T”PC\’ CarTy oW or gases
T T [SEORPO AR AL T v AT enrrer e o i b o
dWwav: > Imen provent hack oToss AT trom TOTIING WatlT out 0 the f‘fa;’ ~},£~‘—L‘{1 e

~noow
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turthermore. the flow of wastes can be retarded in a drainage system if atmospheric

pressure is improper due to insufficient ventilation. The flow of water in an improparly
~neilated soil pipe can compress the air in a soil line to be greater than atmospheric
tesmure. This excess pressure will retard the flow of water unless the air is permiteed to

wApe.

nobard to beleve thar vendilation §s so important in a plumbing svstem. but that's what
the teacher savs. And as any studene that huas served detention knows. teachers are never
WTOnE  no way.
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UNIT VI - PLUMBING
Sewage Disposal Lesson 7
Objective:

At the end of this lesson the student will know that the conversion of raw sewage from
harmful to harmless depends on bacterial action and oxvgen

Related Information:

Sewage disposal 1y necessary to aveild contarmmation of water and also the spread of
diseasc.

The Jdisposal of raw sewage ino4 menicipal svatem requires a thorough hnowledge of
science. ard 15 ontrusted onlv to licensed sanitary engineers. The health and weltare of
cvery citizen an the communite could he atfocred by improper handling of SOW age

The municipal svstem consists of large sewer pipes. pumps. and a treatment plant. The

tne
raw sewage does act baadle fast Leman wastes bur incledes al! kinds of materials from
induseries as wel
The mate sewage plins wo a variery of methods to trear the sewage. but the busic
science s the same. The pPrman purpose is to convert the raw sewage bv bacterial aotion
to harmicss substances. Raw sCwage contains a large ',‘-:rncrcagL ct werolbic bacreria
those that do noz need oxveen o el the Froduce a foul odor. By introducing air or
PavEen into the raw sewace. other tvpes of hacteria. called aerebic. take vver. The
actobic bacteria are oxvgenusers and cause z rapid decay of sewage. These are the same
kinds of tacteria that cause decay of ali dead plant and animal marrer: we couldn’t live
ithout them. The raw sewage 35 oxposed zo axygen in open tanks or has oxveen forced
through it under prossure

The sewaze 1s also trea icals to cause coz\ lation and to kill Rarm#ul bacreria.

Trearment alss include meving the obrectional zases that form. and the hueee amounts
3 R reared. the Seicd remains o e ¥ les d mav he
ad realdd. the CoiIcd TCmMains, or S‘_ ae. 1s harm ¢ss and mav oo

Teatment planes do not do a complete job. and then
1

1ds must be dumped in the accan or clsewhere, wheme tmes mav still be a Lazard

3

- . . » - - b 1 TeN o k- e« . P
MSSTIIIO SOFTev s USel 28 g trarne SOWST QISP 0sal \\‘Ti‘.”: CITV S2WOTS ar¢ mort avallap!
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A well-planned septic svstem should be installed according to the following guidelines:
1. The sitc should consist of sandv or gravelly soil for good drainage.

2. The unit should be planned to use the slope of the land to take advantage of graviey

ﬂk)\\'.

3. The svstem should stav reasonably close to the surface. because acrobic bacteria are
onby avatlable o about a 3 foot depth. below which there is not enough oxvgen.

3 [ )
4. Phe locanion should nor endancer well water, strearms. e,
Pwo other important tips abour soptic systems:

. Never dump wastes such as grease. oils. chemicals, or acids into a sepuic svstem. Thev
are resistant to bacterial action and some mav oven destrov the usefu! bacteria that
Sreak Jown wastes.

2. Working ir a septie tank sounds ks o big jokes and vet some peorle must do this.

This work is extremein hazardous ané the workman should be caurious.

A septic tank toocaally poordy acrated and there s shortage of oxvgen. The tank mav
cortain harmtul or dangerous gases that can Ml It mav also contain inflammable gases.

whien could Be tznited by oa sigarette or an tmproperh insclated elecsric cord.

Yuanz inevpenenced workens can be casin olaced ina hazardous sitcation such as this
- I Vo ) b Al

oh :J:;'T('SS b('SS or r ;‘:']d. It -L“.l;"‘\"i.\ to voul stav aiert ang semembeor w ha: VOU aave
tearned.
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UNIT VI - PLUMBING
Water Impurities Lesson 8
Objectives:

1. At the ond of this lesson the student will know that water in its natural state 15 never

purc.

2. The student will also know that the orimarv concern of communities and public
f \
health ofticials 18 to furnish water that is sute ro drink.

Related Information:

Water that we use to drnk. cook with. and bathe with contes from one of tao soarces.
R . o i
Iocan come from the warer thar falls 1o the carsh and s found in Likes, streams. ronds.

and rivers. Many communines colloes. sooe wnd distehurne thic w ater to thoir residones for

[

Jamestic nse.

) ) . - s N 1 .
Oner COMMUMINCS [N YhL‘l.’ water from CL‘L‘P artesan \A'c‘lx\}. Here A din t}

Wowater
L

celleered. stored. and distributed to che homes 1n the communin.

Thuos 1w casv te understand that waser in its narural state i ~ever pure. Surface water

contains organic impurities. inclading gorms fom decaved slin: or animal mareer. plas

. - , T . - .
mineras. Surtate warer can asc contain disscived gases. sand. clav. and manufacturing
wastes.

-
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*cll water can contain minerals such as calcium. magnesium, sulphur, iron, chlorine. and
dissolved gases. Back in the good old days before high schools were invented, the well
was a big hole in the ground with an old wooden bucket, a rope, and a well wheel to
pull it up. The open well was an open invitation to all kinds of mischicf: frequently ve
olde wooden bucket contained frogs, goldfish. old shoes and other goodics.

1f this lesson on water turns vou off and vou decide to qu.t drinking water and taking
baths. nobodv will get mad. This country of ovurs is facing a critical water shortage and
vou might be considered a national hero.

The communities that supphy vour watcr and the health officials are primarily concerned
with making vour water supply “fit to drink.” Their primary concern is to destrov
harmful bacteria in the water ord remove ob]u.tmnal odors. (This also includes removing
the frogs. goldfish. old shoes. oud trec st umps.) The purifving is done by filtering.
worating. and the vse of chemicals.

Fhe punthied water vou us boswever, can il conrain minerals. sand. silt, and dissolved

3

gases. These substances mav affect vour cooking, bathirg, cleanine. and ever water

T T he warer 1 st = deral
DTCLRUre however, the water 18 sate 2o drine.
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UNIT VI — PLUMBING
Hard Water Vs. Soft Water Lesson 9
Objectives:

1. At the end of this lesson the stedent will know the difference berween hard and soft
water.

2. The student will alvo fearn how hard water affeces pfumbi.’vg and cl.;'.,ning.

Related Information:

“Hard™ water refers 1o water that <ontains mineral deposits: The water becomes hard b
dissolving minerals as it passes through the soil and rocks. Hard warer does nor clean Too
well because it does not lather wich soap. It also causes the “ring™ iroend the bothegh,

Hardacss dues nor mabe warsr unsare 1o Jdrink, but i Creires il Kinds of mischior i
ceaning and Caokiag and in heatirg and rlombing sustems. Warer can be wmporanih

bard v permurenthy hard ard o ler's clear op thic point firse.

Temporary hard water car bo “softencd” by botling. It cortaing some caleion

magnesiem saitss Builing chasess the dissolved compounds that maks water Rard

iy 1Tk
. N . .. . ,
others that are inseluhle The new ¢omrourds el Ut s tiny solid marsiclis, and the
wazer el becomes At
. ; o . el e . .
Those insslehls particles cavse sealire to fors on the insddes of cooking crensils and in

. . \ . . . - . . )
wazer pipes. Thd vou ever seo the hard whire sealing on the irside of cooking crensils and

s
()
"

the white coating left in 2 pot when al! the warer has

™ owater mipes? DIE vou ever s
_ STy -~ . : N et e nn 2 o
~otted out? Welll if vou find white coasinss or seale in VOUr POTS. 1S nat water dandrefy.

Permanent hard water cannos be
2ddina~

dluily

s

‘02
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Please note that water sottened By washing sodu or borax. or detergents formulated with

them will soften water for washing purposes buz is too harsh to be used for bathing or
washing of hair. Those dhemicals remone ol from the skin and hair.

Fac most pracoica! and cconomal ercchod for softenirg water in the home is a zeolite

water sottening sustem. Zeodtte 1w mincral addicnve for home water sotteners which

provides sott water that s wenable for drinking, cooking. bathing, and washing.

‘ . " .
Sottowater s hnd o plumbing and heatirs s stems and s realiv necossary to maintain

- 3 - . . . \ C R}
water pressure and to consenve el Hard water s CAYpenshve when it Ll o Cleun or
s pipess e teadk vour Tl L r TPenw T esson 1 vaoer home water o

ph s hard.

[
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UNIT VI — PLUMBING
Typss of rh abirg Pipes Used Lesson 10
Objective:

At the end ot this lesson the student will know about the various types of pipes used in
water-supply and drainage and vent lines.

Related Information:

Pines are classified by how they are csed in home Vlumbing svstems. (1) Water-supply

! ! ) f g s) ph
Pipes can be of copper. sweel. galvanized iron. brass. or plastic. (2) Drainage and vent
pipes can be of cast iron, galvanized iron, copper. lead. or composition pipe such as
Orangeburg. Transite, or vitrified clav.

1. Copper pipe.  Smuller sizes of pipe are possible with copper because the inside
surface is smooth and restricts the flow of water less. The smaller sizes permie casier
installaion in- walls and through framing. Copper s extremely easy to cut and to
install fittings to. Soldering climinates threading, which saves labor and reduces the

likelihood of leaks.

!J

Brass pipe. Brass pipc resists corrosion and is preferred to iron or «ecl pipe. It is
threaded and uses fittings similar to iron or steel but needs special cu v fluids when
cutting threads. Brass pipe is bulkicr and move expensive than copper and thus has
limited use.

3. Galvanized iron or stecl are used primarily for drainage and venting, but have some
use as water pipe also. Both are subject to rust and deterioration and hence have
limited life as water pipes. Iron pipe. however, is used for stecam pipe because it can
withstand greater pressures. Galvanized iron and steel pipes arc connected to firtings
by threads. The threads are smeared with a pipe-threading compound called dope.

4. Plastic. Plastic pipe is relatively new on the plumbing scene but s rapidly being
accepted for many applications. It is extremely lighe but strong and flexible. Plastic
pipe will not rust or rot and can be cut with a hacksaw or a knife. Plastic pipe is
especially adaptable for jet wells and cold water linos because it will not freeze and
split.

In new-home construction it is used primarily for underground water connections for
wellsirrigation. swimming pools. and exterior conneetions. However, it is not suitable for
hot water or high heat. It can be connected wich clamps much the same as rubber-hose
connections in a car. Plastic can be also threaded like any other pipe. but should oniv be
used for low pressure and graview lines.
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6.

Lead pipe is one of the oldest materials used in plumbing and the least subject to
corrosion. It was once used for water pipe and was satisfactory when used with hard
water. However. soft water contains oxygen, carbon dioxide. and organic acids. that
attack fead, and so the water becomes unsaf to drink. The pipes also deteriorare.

Lead pipe is still used in homes, however, in the drainage system. It has the advantage
of being flexible and thos can withstand sertling of the stiucture. Pipes are subject to
vibration, expansion. and contraction that can bring on leaks, but ! ad is both flexible

and durable.

Cast iron soil pipe is used for house drainage lines and soi: or waste stack. This pipe
ranges in size from 3" to 6" in diametor and comes in 5 lengths for home plumbing.
Some pipe is coated with coal tar to :nake it acid-resistant, hut it also comes
untreated. It can be joined by molen lead ar the Joints or by a necprene compression
gasket. This pipe is strong and resists rapid corrosion and breaks.

Vitrified clay has a shiny, glazed surface like ceramic tile and is unaffected by acids,
alkalies. solvents. or wear. It varics in lengeh from 2" to 3" and comes in a wide range
of diameters. It is excellent for underground use and is casy to install. The joints are
waled with packed fiber called oakum and finished with mortar joints.

Asbestos cement pipe is u very hard, strong. and dense pipe made from asbestos fiber,
cement. and sand. under grear pressure. It comes in 5" and 10 lengths in s variesy of
diameters and is used primarily for drainag . or waste.

Bituminized fiber pipe is a black drainage or waste pipe similar to asbestos in sizes
and uses. Tt s frequenty referred to as Orangeburg pipe, which is a trademarked
brand. However, there are many similar black fiber pipes on the market today.

—y
ot
[
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UNIT VI -~ PLUMBING

Inspections Lesson 11
Objectives:

1. At the end of this lesson the student will realize the im sortance of inspections in the
I
prevention of defective workmanship and defective materials.

2. The student will know about theee types of tests.

Related Information:

Once the rough plumbing of the waste., soil, and vent pipe have been compivre e should
be subjected to a rigorous test and inspectice. This not only furnishes the home owner
with a safe svstera bur also certifies that the o s manship is proper. To close the walls in
with sheczrock or plaster withous a rigid 1200 s a risk no homceowner or piuinber shoald
take. For cxample. the material itself could be defective, and the plumber would rish

leral uction despite good workmanship.

In many communities the building Inspector
15 also the plumbing inspector, but that's
trulv o bad scene. A building inspector’s
background s usually too general to spot
spcciﬂg material or  mechanical  defects.
Some communities are too small to employ
a tull time nspector and usually hire a local
plumbing contractor on 2 part-time  basis.
Neither system is adequate to properly pro-
tect the consumer.

Large cities often employ a full-time sealf
trained in sanitation and plumbing. Thas the
workmanship and materials get a thorough
inspection. A trained staff is in a position to
keep up with current methods and materials.

Th('sc pcuplc can also cooperate with pro

fessional organizations. manufacturers. and
n's(ulr(‘h groups on the I.ltt‘f-t (h'\’t“u]‘*nu'n[s

i installation and materials.,

Part-time Plumbing Inspector

There are three basic methods for tosting o dratnage svstem:
: LU S

1. Water test.  After a drainage svatem has been completed, the street end of the house
drain and any floor drains or clean out plugs should he closed with rubber test plugs.
All other oprrings below the top of the stack are closed oft and Wl wuaste pipes

should be capped.

147
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t2

When all the openings are made leak-proof. the entire house drain is filled with water,
usually by a hose. The pipes and joints are then inspected for leaks. Any defects must
be repaired or material replaced. This svstem is most widely vsed and accepted.

Air test.  This test is performedin basically the same way as the water test, but
scaling must be complete. Air at about 5 pounds pressure is pumped through a test
plug that has an adapter and pressure gauge. Air leaks are hard to detect, so an
odor-producing additive is put in to give any possible leak 2 telltale odor. Some
plumbers use soapsuds. When the test of o poor job is over, they can blow soap
bubbles in the cellar.

Smoke test. This is an old time plumber’s trick and is done basically the same way.
A smoke-producing gadget forces smoke into the system with an air pump. The
system is far from safc or perfect. so don't use it. Bue it's good to know and vou can
tmpress vour college-bound friends. Better saill. tell them your paw invented it.



UNIT VII - HEATING AND COOLING
Transmission of Heat L-sson 1
Objectives:

1. At the end of this lesson the student will understand what hear is and the three wiys
that heat mav be transferred.

2. The student will also understand how these heating methods are applied to home

heating.
Related Information:
To understund the heating and cooling of a house. vou should inow about transmission of

heat, circulation of air. and humidity. This lesson will deal pn'mdril), with how heat i
transmitted ina house.

Heat 1 produced by the motion of the molecules of 4 substance. The faster the molecules

move, the hotter the substance. The hoteer the substance, the faster the molecules move.

The three wavs of transferring heat from one place toanather are conduction, conveetion,

and radiation . o let's tahe a peck.

CoNVECT 10w Warm fig |
CURRENTS ~» o e

L]

D m U { | FrRe conpucTy
\ _ — 5"'—"-4\\ AND RADIATE S
(io,_b MR NV N HeaT To
L

P
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Conduction: Condaction is the flow of heat through a wlid imateria as molecule motion is
passed along in a series of collisions. For example, if vou hezte Vone end of a length of
copper pipe aver a flame. 1t would soon ger too hot to handle. T, at was conducted from
the hotend to the cold end. which promptly heated up.
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Most people would use a glove or a rag to protect their band from the hot pipes. Ind

vouever wonder why certain matenals slow down the passage of heat?

Well some maternals conduct the heat from toolecule to molecule faster and better
bocause of their composition “molecular structure:. That's right. some molecules are
packed as ught us kinfolk in 4 fis fight. and the heat travels rapidlv from one to the
other, Metals are a good example of tight molecular structure. and so they are used to
rransmit heat in pots. pans. furnaces. and radiators. Ocher materials. such as wood.
plastic. and fiber, have widely spaced molecules and are poor conductors of heat. Good
conductors wf heat are used for heating svstems. and poor conductors are used for

insalation.

Convection: Convection 1s the transfer ot heat by means of moving liquids and gascs. For
L'\,unp]c. when air is heated the molecules inoair uet all agitd(cd. move faster, and spread
turther apart. Thus the wir gets lighter. Cooler. heavier air sinks down. pushing the
warmer. lighter air up. This movement of heated air thus sets up currents of air, that is. a
continuous arrculation of air.

Heating o home with o horair svaem s done direedy by these convection currents.
Convection s aiso a factor in other home heating systems, .;l(huugh not quite as directly.

Lets look, tor cxamplesat a hotwater heating svsten,

Water aces the same wav as air when it s heated. When water s neated. the molecules
maove taster and spread farther apart. and the water becomes lighter. The unheated water.
beme heavier, sinks. causing the heated water to nise. This sets up convection currents
sumear to those i airs Ina hot wator heating svstem, as the water is heated  this
circulation takes plice until all the water s heated. The hot water is then circulated by a
pumnp to the radators. The radiators in turn conduce their heat to the air next to them.

Once azain comvection currents formoand the heatis carried throughout the room.

Radiation: Unlike the two wavs of heat transmission described above. radiation doces not
require matter -molecules to transter hear tndecd the hiear of the sun comes to us across
93 milhon miles ot vacuum by radiation. 1y ou bring vour hand near a hot ubject. vou

will teel the hear, This too 1 radiation,

Radiation s energy sent out e the form ot waves from ans hot object. Radation docs
vt hiear the air beeween abjecss bue e hear aiv object na direct line with the hot
objects Far example. the heat from a fireplace radiates anto the room and heats any
objects ina direct line But someonc standing m frone of the faeplace will cue off the
heat from somceone el standing bebuind hine In face of he tacing the firc, his own

back mav be cold

et that be g lesson to vor Don't depend on e fireplace to heep vou warm You may

end up with roasted nose and o froaeed rear ond.
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UNIT VII - HEATING AND COOLING
Methods of Heating - Steam Lesson 2

Obijcctives:

1. At the ond of this lesson the studene wall underseand why steam produces heat faster

than hot air or hor water.

41

The stadent will alse learn the purpose of the valves in the svstem.
~ <ttt P

Related Information:

Steam heating s one of the fastest and cheapest vavs o Jn'

heat a houses T is produced by hoating water undl it be

comes a gas fwater vapor or steamn). The amount of water D

that needs to be beated s far Jess than that in a hot water D STEAM
svstem. Inaddition. this highly expanded vapor produces HEAT
powerful pressure that races through the pipes faster than E:

. [ —
;l'lt Wit Of hllt water.

When steam reaches o radiator it transfers its hear to the radiator by conduction. ¢onois
and condenses back into a liqud. The change from a gascon state to a liquid produces
ereat quantitics of heat. and then the water as it cools gives up still more heat to the
radiator. The cool water flows back throagh the same pipe by graviev and repeats its

Leating evdle.

The hot radiator hears the surrounding air by conduction: this sets up convection
currents which guickly heat up the whole reoan. thus the airflow near. under. and
around th~ ~adiator should not be obstructed., i3k~ 4l oihier hot objects, radiators also

aive off heat by radiation  just in case vou v re vende i)

Steamt can produce powerful explosive pressures. and so o osafery valve is installed in the
top of the furnace. This safeey valve s usually et to open or blow off at 15 pounds
pressure. [That ise 15 pounds above normal atmospherie pressure.) Most S;nf.cty valves have
a smull lever that can be operated manually to test the effectiveness of the valve. If the
test lever will not open and release steam. or if ie Jeaks continuously . it s defecnve.
Never v to repair a valve without shutting down the furnace and cooling the svstem.
Replace the complete valve with 4 new factorveset snit. Don’t tamper with the eld one

1t's nerer safe.

Fach radiator has anair valve that apens to relese cold air in he tadiator and permits
the hot steam to enter. When the cold air 1¢ expelled and the steam reaches the valve, it
closes agam to keep the steam from escapimg. When an air valve is defecrive, che radiator
will become air tound and prevent entry of steam. Then voi have the choice of replacing

the valve or shivering to warm up.
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Steam has been leaving the h(.Jlll\“}lL‘.L[ir)g scene Just as snutf. moustache wax, derbics, wnd

fo the lifesstvle weene  real swaft.

\;‘a!b l{'
Phe radiators are bulky. hard to dean and paint. and folks don't need them to dre Gut
act cdothes anvmore, It's reallv sad, becaase thoy used to be a vood safe place to hide

cotr vum and heat vour frozen piosa pies on.

Howevers steam s still on the scene i classroome, Students frequentdy heat up dedicated
teachers to the boiling point and produce great quantitics of steamn that wav. To date this
forin of heat has had very few pracical applications. but it sure creates convection
carrents in the cassroom. This heat is very casy to produce with any type of tuel, but
bard 1o control. Some teachers just hiss through their teeth and others wave their arms
and their eveballs sort of pop. Avoid this tvpe of heat like homework. because it spreads
hhe meades to the principal and parenes. Tha why wise persons are alwavs saving “cool
.
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SVstem,
Related Information:

No lessons on heat would be complete withour a skort history of warni-air heat. History
records that warm air heat came on the seene right after the covered wagon. but just
betore the Model =1 Ford.

The carlv. gravity- vpe warm air heating svstems were so uneve s that freezing or roasting
to death were an ever constant danger. Then the air would get so dry that folks' tongues
would dry up and thev'd be speechless for days. As 4 muatter of fact. it was dryer than

driving a pack of mules acrows Death Valley with no hat on.

Then one day a group of dedicated people got together - a sdienee teacher. o plumbing
contractor. and a saloon keeper, They decided to apply science and <ave the warm-air

svatem. This science lesson is dedicated to those noble puersons. o

The carly warm air heating svstems furnished heat thar was uneven and drv. The furnace
was centrally Jocated. leading dircetly to the floor above. which had a floor register. The

svstem worked only on gravity, and henee the circulation was poor.

Then later systems previded hor and cold-dir returns connected by ducts to a furnace s
that pushed the heat by a blower fan. This was still imperfect, as the return air grilles
were placed on the outside walls. They tended o pick up mostly cold air from windows.

vracks, and the cold ourer walls.

Finally these three people put it all together and installed di(‘fusing-t'\'pc vutlets for warm
air underneath windows and along exposed walls. Now the cold air was met with warrni,
rising air and mixved. Thus to get the full beneties of perimeter heating, all cold surfaces
shauld be met and covered with currents of heated air. Briefly put. counteract the cold

air with warm air.

I air is such a good insulator, why not leave the walls of 2 house emptyv? Beecause of the

walls are fefe empev. the difference in temperature between the cold (vutside) surfaces

)
Y e machad coa Ll

E lC‘nd the warm inside surfaces sets up conrection curmente The warm

Aruitoxt provided by Eic:
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CONVECTION CURRENTS OF HOT AIR HEAT

Thus the modern warmair sy stem consists of warm air forced by a Mower fan. with
adequate hot and cold ar duces properly placed. It further indudes an dectric
thermostat. humidistat. humidifier. and  an cleetrome air filter. So. if vour house
resembles Death Vallev. one of the above parts is missing. improperlyinstalled. or our of
urdcr.

An aimportant application of scicnee is the ettect of friction on air pressure A constant
friction exists between the metal ducts and the air flowing through them. This friction is
further increased whenever the direction of air flow changes. Henee elbows, angle tarns,
register frames. and even smooth transitional fittings increase the friction. This fr ction
causes an appreciable loss of pressure. This is extremely important in laving cut che job,
selecting materials., and selecting the proper fan. The total resistar e should be kent to a
mintmum. and the fan mus be larpe enough to overcome the friction that cxists.

Remember that in Boating, plumbing. and ir conditioning, the factor of friction always
exists. Thus, this dimple facd should cude vou making vour inctallation as short and s
straight as pessibles Al L eenal sives and motor power of pumps and fans must
consider frice® m jose.
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UNIT VII -- HEATING AND COOLING
Methods of Heating - Forced Hot Water Lesson 4
Objectives:
oAt the end o this Tev on the student will understand how 4 hot-water svstern warks.

20 The student will also understand seven tactors unportant to planning or servicing, a

hot water sysrem.
Reiated nformation:

Uil recentdy nobody knew bow the hotwater heating svstem ot started ... and
nobody really carcd. Luckilv for hictory and saienee. ictde old science tescier cared
and recorded the factss these were reconth discovered on w big stone just cutside b

da\i,

Ac ording to the stone, hotwater heating vot its start when water was used to cool off

the first Fords. The water did more heating then cooling. and so one wise farmer by the
name of John Whip decided to use it. He used the hot water to heat his henhouse and
the steam to take frost off his pumpkans.

How he pot the Fordsinto his collar nobody will ever hnow. but he did. Whip heated his

house with hot water. an-' that's how it got started. And that’'s how that savine
! ying

oncmated Usmart as aowhip” oo pay fine tribute.
153
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UNIT VII - HEATING AND COOLING
Mcethods of Heating -~ Radiant Heat Lesson 5
Objectives:

. At the end of thiy fesson the student will understand how hot water., steam. or

clectric wires can produce radiant heating in the home.

20 The student will also understund how radiant heat fram the sun can be ased in bome

hc.zting by spectal construction.

Related nformation:

Caods ot wire o pipe Radiart-tye heating

J

I recent vears, heating e nes with radiant beat b zatned popularity . Radant heat
provides o more uniform heo and alho climimates radintor ductwork, reaisters, wnd

exposed pipes,

One mechod i o asall o svsten of pipcsin the walls, floors, and ceilings of roams,
using hot water or steam for heat. This method of heating provides & much greater

heating surface and does a better 1ob of heat diseribution,

The hot water and steam SyStems use pipes that are cmbedded in the floors ar walls. The
floor svstem of pipes muse be accuratelyand uniformly spaced o avoid cold spots,
Carcless incallation  defeats the purpose by producing  uncven  heat distribution.
Radiant beat systems are popular in slab 6y pe construction where cellars are omitred. The

pipes are embedded in the conerete slub,

The heating unies tor radiunt heat v the wame basic methods and materials as

conventional secam and hot water sy stenm,

Rudiant heating can alvo b ascomplishod by electrical heatimg cables embedded into the
floore, walls, und corlmp. T opcration and hoienay are ('tlU.l' to hot water or steam

but the cont s vetieraliv bicher.
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Thus, radiant bear when properhe msead!ed requires foss fuel or electricien than other

. : 1
Seeto s g e mamtenancs Costs ate Very ow

Radiant heat from the sun can alse e s d b ?u-‘uin; an enclosed spave. bor cx.mlp"c.
it vou vo down to the shore and Teave vour ficap o the sun with dhe windows closed

vou Bav: oa michey hot car ty gt into. This Fapoens because the sun's ruve SO L war
up the meterior. but then the hoeat can't cot out. Fnless vou provide vennlation thrnu;}; g

window or 4 fredh wer vent, the o vpanding Boe air can blow vour windows out!

Fhe samie goneral idea the worcalled wreonloue eftect s used to heat homes by the
Lu!i.&ll( CRersy “ulll [h(’ sun The CALeTIor '-\.l“‘ [ RS ] AN :,;I.l‘s'\ l)’(:«k\ Or I.‘rgc g'.h\
wndows to permit e cnray waves of the san to pass through. The radiant waves warm
dpothe contents of the Louwe, which i turm warin. ap the ain Thus onee the sun's heat
cntess a1 trapped,

Oby s this evpe ot heating would bave hode use in rain torests, or during the wingers
i ALkl whes che san onele o mshe no put in an appeatance tor an hour or two .

«!.A\v

1u:
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L. Electrical. -~ There are various wavs of heating with clectricity. We saw thar cables
‘ould be installed in floors or walls. In addition. electrical heating parcls mav be
nstalled on or in the walls. Built-in clectric heaters come in a varicty of shapes and sizes.
Fhes come with and without fans. timers. and other refinements. Individual thermostats

wrmit a wide range of conmol. and thus rooms can be indivilually heated depending on
1eed.

sew. total home inseallations depend on conforming to ngd insulation requirements set
v the power companics. Because of the relatively high cost of clectricity. insulation
nust be thicker: henee original instailation costs are higher.

“he advantages are clean, efficiert hear with individual controls. Installation requires no
wiky piping. ducts. or furnace - thus offering maore space. speedy installation and
minimum maintenance. Disadvantages are increased fuel costs. possible power failure. and
wssible power-supply shortages.

st presert. elecerical heating by windpower ro sepplement the clectricity from the power
Vmpany s arousing some interest. A few  homeswners have installed wind-catching
evices on their reofs or propertv. and use the retating dlades to generate electricity.
‘hich s then stored in storage batreries. At cresent 2l of these devices are seill
xpertmental.

Heat Pump. - This svstemn removes heat from the eareh instead of heat from burning
sels. A nerwork of pipes is enrended deep underground - perhaps as much as 12 feer.
he heat pump then uses 2 liquid refrigerant that is pumped continuously. removing heat
wm the carth. Radiators disoribute the brar as in anv other svstem.

his sustemy is ondv praczical where winters are sclatively mild. This tactar plus the cost

Finstalling pizes and the cost of eloctricin Timis IS popularizy.
= Py A

Aruitoxt provided by Eic:



3. Solar Heating.~A solar-heating system depends on a collector on the roof thar absorbs
the radiant heat of the sun. The collector consists of one or two lavers of glass plates
(for insulation) that cover a network of black pipes circulating watcr. This network of
pipes is sct against a black-painted sheet-metal base: ihus both combine to +%sorb the
sun's heat.

TYPICAL PLAN FOR SOL# ~ HEATING

Foiliw path of arrows y S .
i - , © <ollector (A)
Vo Heared warer poes 1o storage ~a
R Srorage ok provides hor N >

3

AT st
Heated floor
slab

e s e

| S — P~ Storage tank (B)

Water inlet T F

]
[ ]
AN e SR

In the Unrted States the collectors must face south and be tilted ar an angle to receive
maximum radiation frem the sun. Thus. when the sun heats the collector. the svstem’s
thermostat starts circulating the warm warer ti.rough the tubes into a storage tank. Once
the hot water is stored. it is ready for ramediate circulation or for storage for later use
in the dav or night. Circulation depends on pumpe or “owers: hence the svstern is much
like vour conventional hot warer furnace.

Sclar heating is growing in popularitv and should Be in fairle wide use by ineq,
. Ta . . . : '

according o scientfic research. However, solar heating will require a suppicracntal source

'+ heat, because or rainy or cdleudv davs the radiant heat s ar a minimam.

. . . : . sl ) .
Marning Don't start ras-packing old oiresy tine and black paintow
ft:“\‘i ab‘.‘,“dt this 3
L

Srctng on
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UNIT VII - HEATING AND COOLING
Types of Fuel Lesson 7
Objectives:

1. At the end of this lesson the student will realize that sclecting a fuel depends on
three main points.

2. The student will also realize the fuctors that affect fuel supplies.

Related Information.

Sclecting a tuel is like selecting a giri friend vou have to consider availability . cost and
de';wna’af;ri!ir“.'.

!

Dorrestic heating can be supplicd bv ol gas. cleceric itv. or coal bur vou shocld make

vour cheice well in advance of constrection,

For example. gas pipelines are not a! wavs available. or the cost of running the service to
the Louse mav be too great. Electricitv, for another cxample, may be a\axlablc. but the
power companv in that arca mav  have limited capacity. Therefore, vour first
consideration s to check locallv and see what is available.

Secondlvy the cost should be estimared from wo points of view: first. the initial
mstallation costs. and secondlv. the fusl-consumption costs over the long range. For
example. the costs of ¢xcavation. oil tank. and bumer unit for oil heat mav be mmaﬂ
high. However. the availabilitv. cost. anad ¢fficiency in the long run m'x‘H' make ol a
better buv for some.

Dependabilizy in times of en crav shortage 1s Jdifficult to determine. Gas. ol electricity.
and coal may all be in short supplv. with no readv solution available. Thus the wisest

o]

ourse s o got all the information possible about the lacal situation. As of the time this

r

[

ook went 1o press. there were manv

Points to Ponder:

. - 1 > N 1 o -
i Theocost and supohy of hoatin s denend en many facters, including international
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The demand for electrical energy is greater than the available supply even when things
are normal. hence high costs.

The construction of new gas transmission lines and plants is often prevented or
delayed by environmental pressures.

The gas supply is dependent on the oil supply to a great extent: hence both are short.

Gas and electrical heating were once greatly encouraged by utility companies. Now it
is difficult o have an application accepted. due to cnergy shortages.

Tne growth of population and industry is ar a faster rate than the growth of fucl
production.

2O

j—ah
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Related Information: A

I vou don't know north from south and vou think a compass is an
R-dav clock ... don't start construction. Get vourself a bov scout who
moonlighes and have bim whip out his compass and set vou straivht.
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Hot Summer Surl
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Sering and Fall Sun :O:
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Cool Winter Sun . \\
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A N ey
Summer AN

Decide what rooms will benefit most from the sun and what rooms should be shielded
from the sun. Areas that benefit from the sun usually use large areas of glass to take
advantage of solar energy. The overnang is usuallv extended enough to shade the
windows during summer. when the sun is high in the sky. but still allow the suns ravs to
enter in the winter, when the sun is low in the skv.

A good design provides sunshine for the kitchen in the morning, tien the living areas in
the afternoon. Thus kitchens and dining rooms are best situated on the south ~r eust
side. Living arcas benefit most from southern or western exposure. to take advantage of
the sun. The north side is alwavs coolest and darkest: hence it offers the ideal location
for rest and sleep.

Trees and chrubs can dtut.u]\ act as windbreaks against prevailing winds. Shade trees
or the sonth side help keep the hest out in the suramer but let the heat in during the

winzer.
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UNIT VII — HEATING AND COOLING
Insulation Principles Lesson 9

Objectives:

1. At the end of this lesson the student will understand how insulation resists the
transfer of heat.

2. The student v'il] also understand the other advantages of insulation.
Related Information:

The primary purpose of insulation is to
prevent the transfer of heat. Heat. as vou
know, is transferred in three wavs, and any
kid old enough to hate school is an expert
on all threc. Let’s review and prove that not

INSULATION -
Keens summer heat out.
winter heat in

all science comes out of books.

Review:

Heat can be transferred from a warm place to a cool place by conduction and/or
convection and/or radiation. Right! Now. let's show that we understand the difference.

1. Radiation: Any kid with short hair. thin e¢vebrows. and no hat knows how the sun
radiates heat. That’s why kids hide in the weeds. under porches. and in the cellar.
Not to get »ut of «chool. but to ger cut of the sun into the shade.

!J

Corduction:  Anv kid that has walked on a hot sidewalk with bare feer knows it
smarts something fierce. Th: hot sidewalk is conductine heat to the fee:.

5. Convection:  Any kid thar has hung arous © a shopping center on a2 hot dav has seen

the “heat waves™ that come off the blacktop and the rosfs of cars. Srare kids wait

artil the convectior currents of hor air simmer down.
Now. let's see what fnsulation does Sor 2 hoase,

1 ; ! 3 cons: : - Sor Ba ; -
The enclosed spaces in walls cuz down considerably on keatrransfer By conduction. and

mazerizls used in construction offer some resistance to the mansfer of heat as well.

However. therr resistance 18 low. 228 s2 4 maresial with a high resistance must be used.

ri

. -1 . . - v . . N -
Marznals that have maoey rimy a7 pockers Rave a kigh resistance to the mansfer of Reat.

X
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I air is such a good insulator, why not leave the walls of 2 house empry? Because if the
walls are lefe empryv. the difference in temperature between the cold (outside) surfaces
nd the warm inside surfaces sets up convection currents. The warm air is pushed up by
the cold air. and the convection currents thus set up transfer the heat rapidly from the
mner walls to the vater. and out nro the great bevond. (The heat transfer is reversed in
Samner

Insulation insread provides tiny pockets of wir that resist convecnion currents and hence
recard the flow ot heat. Wall anselanon provides a4 small amount of free space thar
PETIITS ~ome pavage b war but not enough o produce a ereat heat loss, And the loase

rateral has so few pomte of cortact th g transter of heat by conduction s nor ereat.
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UNIT VII - HEATING AND COOLING
Insulating Materials Lesson 10
Objective:

At the end of this lesson the stedent will understand =% - composition and use of four
popular types of home insulation materials.

Related Information:

There are manv dufferent ryvpes of insulating materials, and some are better suited for a

SpeCiti area than others.

1. Flexible insulation is ¢suallv in the form of blankets or batrs. Blanket insulation
comes in conunuous reils or strips in various widths ro fit standard stud and Jjoist
spacing. It comues i‘n varisus thicknesses. too, and is useelly made from wood or

vegetable fibers. mineral wool or QJ fibers. Generally it hac a paper covering and
nailing tabs. One sidc of the ¢ -n g usually acts as a vapor barrier. The batts are
strlariy made but come 1 247 .and 96" lenghs

2. Fdl nsulation 1« made in 4 liose form <o that ir can be poured or bisea nto place.
Generally i made from mineral or wood fibers, veriiculite. er loose
etk Inomew construction i used ro 6l the spaces between ceiling ioists. plus
sraces between wall studs that are Rasd to reach when installing blankets or batts. It
s particuariv g : asulatien to a build ing alreadv constructed without
1*\*&;!": an. It the cavities in holicw-hlock construction.

3. Refieesive insulaticn comgsts o hees material with o retlective surface on onT 136 or
toth Allmirem for ot speaaly treated metals are used for reilection. It is used in
eud spaces o cther areas where te reflective surfaces face an air space. Tre shiny
wrmface should not touck ansther surface. or the reflecsive Troperty is loe. Sametiines
a corregated vaner 5 sandwachad hotwenn rwo reflactive <oils.

4. Lomancfactored 17oa wide range of wicths.

are cemerallv made fram wood or vegotable

calv e ,m‘:. ne hear- and sound-insulating

'd Samm. In h\rm construction thev are used
. nlanks. and siabs.

Thoro ame niam =l inazions of mineral

vegatabio, gnd or comimensial :Hir_

bmeconstouesom
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UNIT VII - HEATING AND COOLING
Cutr! nings Lesson 11
Objecta

s desson the student will understand that notching or drlling srads.

At the end of th

ates, and floor foists mast tollow established, wafe suidelines.
f ¥
Related Information:

Simc tracs tren are varcless and others ure oy Bowndes especiallv toward wood, Thase

. .oy . R . ¥
wiched persons rotcth and Enll hodes i studs and joists with reck’ess abandon.

1

Stortamaezeins this sort of thung can stmucrurally atfecr the strength or Gife of the
. . - o a .
halding Nowching and d=Hing should HHllow ostabliched cuidelnes hased on soicn..

-

; o . S . s i
Por onamplos as we san in an cury feskon. w e ar it b acted upon by two opposing
Stresses. The top ot the ent s oin compressien and the borrom wnder tension. The

. o . . ~
stematt oor tie material lies in the usper ard ower fihers. Cut the fBhers and vou
UL PR : .- I U L T LR » he made in seists. th W13 1
SUCCTTEIICAGY UL e stremerta Do smuadl o oees ae to oo N4de N wnsis, they <houiad by
focated mn the center. The center i3 the neurral Peant seoween compresstan and tonsion and

. . L S, -
tosate o d=IEnesl TRe e however, shoeld nor eaceed s the toral wideh of joist. Any

Mot streneth shosid be compensased for with extra traming.

H . . 1 1 - IR St t . H R AL
Notches tor oioes man be made o Tong wetbes donTt eneeed 10 0f the joist deoch. The
- ] H ' H N - . - s co
@ Mt teoplaced in the ond cuarter of oospan. Noteh aniv Sor the dicmerer of thoe

i s Lily .
Pine rlas oowRiz rer Clearance.

bu nosghed

T
wall have o

Los Yo TaTIMen. SCT‘L‘.'".:"ZCTQ’IC’I:\'.. DTOTUST aEin
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Nail steel miending plates over all pipes in the wall or studs thar could be struck by
nails.

Alwavs cut and drill holes a whiz larger than the pipe to allow fo: expansion and
contraction. With duct work allow 27 clearance all around.

uces should be supported by strap hangers as thev cross floor joists. Remember.
g 1

metal expands and contracts ana needs room. Creaking and groan: ng are usually

caused by friction of metal on wood - or mavbe somebodv’s sick at vour house.

Hotwater nsers and retums for raaiaters are frequenthy fitzed too tight. This, sure
keeps out dust, drafts. mice, lizards. =nd frogs but it does create noisc, Hot pipes
L\Pd‘d and create friction and noise. Keep out of hos water vourselt, or vou may

exrand just where vou didn’t want to.
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UNIT VI LILECTRICITY
Electricity as a Servant Lesson 1
Objectives:

Avthe wnd b togcdoae i b

1

f
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UNIT Vill - ELECTRICITY
What 1Is Electriciev? Lesson 2
Objectives:

1. At the end of this lesson the studenr will uaderstand some of the fundamental facts
about electriciey.

2. The student will learn abour overloads. short circuirs. fuses. and circuit breakers.

Related Information: °’J o

e}
. . C e e .. . . - x Y .-
What is electricity? Electricity is a kind of energy or power. 5 E Xkl -Q‘i

You know bv now that all substances. what-
ever their nature. consist of molecules, and
that the molectles consist of atoms. Every
atone of every subsrance is a bundle of cnier-
v, Each atom consists of a censral ruclens

surreun:led by whirling bits of enerev callcd

oectrons. These travel at encrmuous speeds
arcumd the nuclews

Somie substances. particulariv cerzain metals.
have electrons that easily escape fremm rheir
ztoms. When these ciectrons move from
»tom to azom throvgh wires. we have what

¢ cal - o elertrcity . Wo could
We Cal a current ¢f excmmon. Woe coud

o
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Certain materzals that have clectrons that escape casily are valled conductors. All metals
are conductors. Silver 18 the vers best conductor and copper s next best. We can define
conductors by saving conducron carry dectricite, Cortain materials “hold on to™ all their
clectrons very tizhelv, so that it i very ditticule to dislodge them. We call chis tvpe of
material a nonconductor, or fadator Rublier. alass, and wood are some goud insulators,

Flecericiey s produced in b wenerating plants, which throueh o miracle of seience can

canvert motion nto cectriar, The moton may he produced By canes pushed around by
sSTeath i 4 turbine, o1 by sonne crther mcans. The miradde happens when conductors
Wires! ot rapidiyv a.ross ::;.};_;'.{mi’ e, and presto’out comes clectric power. This
POMWCT Comies b vonr Lo fren 1l cetcrating pliar g high rension wires, and s
avatluble tor SOUS NaC any e v ot oo s oswis bl Bat untl vou turn on the switch,
nothimg happens,

Suppose you by o e e ctenaon cerd and Plug it into a wall socker, will
clectnicity flow throngh o cot varposs vou have an extension cord p]uggcd Into a

wall socket ar cnie end and e e e i end Wil decicin low througn it” It

will low s on s ot the Dol o

Wihat s the ditferences Vo sl o o o veed tirst to winve the electrons a

sk arid thes Come s som e e Howing, through the wires of the building.
You wee it throueh the o 8 ok o, ash™ e called reltage But vou abso need a
complete cirenir, that s, g prira oc s conduconing material thar bas no breaks or gaps in
I ths cane s dhe i b s T patien the elocerans rush alone and

the liche ligh(x g

o
» B
L 1
Frasosars Hat ro o r—eng
AN LT 7 ST A
oo of
ehe trung *
Ven! foe et . ( 3

In u(lu,-r '.\‘HH!‘\. it vou IM\'( a4 conductar attached o ANl G (']('(!ri(i[_\'. current W|”
liw through the wire ac coon av e circnar coviplored 1 YOU R BODY 15 the (hing
thar u;mph-n-x the cironin the dectrrony wall o rhmn:,gi- YO i The lmd) is a vood
conductor. Depending an the strenzth ot the elecaraal current, the clectridity can give

vor o mld shock s wsevere shock s or - fatad bk

Weosaid that the “push™ on the chcoone v called voltarc, and we know that our
.lf‘pll.mu'\ dre (1(".i;'_h('1§ oy rate on g ceren \H.lf.l;"' H-,:m”\ .limn[ 115 \'ult', f.nr llgh(

;l}‘P“.lH( (S <|II«! 2o \";ih foor Y,::'v-u' Py [E AT T S | x','"l Tttty .
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The actual amount of clectricity flowing through the wires is called amperage. We say
that an appliance uses {“draws™) sav. 10 amps.

We pay our electric bills according to the wattage we have used.
No. of watts = no. of volts X no. of amperes

Every kid knows that pushing and shoving create heat. Well, the pushing and shoving of
clectrons in wires creates heat, too and the smaller the diameter of the wire, the more
heat a given flow of amperes will produce. If for some reason we increass the flow
beyond what a wire was designed to take (say we plug a roaster. an electric coffeepot,
and a broiler into the somy circuit). the wire promptly becomes much hotter than it
should be. If we don't have a fuse or circuit breaker to open the circuit for us. we could
have a fire in our walls in no tme flar.

What actually happens when a fuse blows? The clectricity in a particular circuit always
passes through the fuse for chat circuit. The fuse includes a small section of a soft.
ow miclting point meral. 1If the amount of current drawn through the line becomes more
thar the line was designed o carry. this “weak point™ in the line will melt, breaking the
circuit. Before replacing a fuse, determine why the current became too great (too many
devices turned on?i and vemedy the situation. Otherwise the fuse will just blow again,

A circuit breaker contains g strip of metal that expands a lot when heated. If an overload

occurs. this strip expands. lifts off its contact point. and breaks the circuit. The circuit
brcaker is put back into service by its switch.

TRIPPED

OFF

RESET

There are other ways to blow fuses or trip circuit-breakers besides plugging in too manv
appliances. You can create short circiits. You don't have to study a lot of books to
ﬁgurc out how to make short drcuits.

Just rub the dnsulation off un extension cord. o thae die two wires in the cord come
togethet. That way the current by passes the appliance  ar takes a sitortcur. The circur
is completed without having the amount of current cut down bv going threugh the
appliance Bingo! The oxtia amperes rush to the fuse. heat it up, and there gaes vour
frise.

The moral of this story s there s more than one way to get into tronble with
clectricity. Pav attention to this unit and vou can avoid ther all.

14v
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UNIT VIII - ELECTRICITY
Adequate Wiring Lesson 3
()bjectivc:

At the end of this lesson the student will understand why the home should be adequately
wired.

— - U Laas ;)
@ A - o~
o o 1N

Related Information:

The clectricity that vou use is generated in power stations located in the boondocks. The
power a3 then transmitted above the swamps. weeds. and bushes. through high-tension
cables to your ranch home. log cabin. or teepee. The steel towers used to support these
high-tension lines are built especially high to keep frogs from Jumping up and shorting
the wires. As a matter of fact, frogs are ssid to be the cause of several recent blackouts
and power failures.

This valuable lesson is concerned with adequate wiring in your home. and so who cares
how clectricity wets there? Who cares. 1 ask you. about the power scene with the high
ceilings, swamps, and weird frogs. Forget it: let's stare at the house and explain adequate
wiring.

An adequately wired Tome is one that lias been wired so chat you receive the maximum
atility and the minimum of rouble. You should be able - plug in lamps, radios, tape
players. and other electrical gadgets without a network of « «tension cords. You should be
able to turn on the kights in anv room without stumbling over furniture in the dark to
find the switch or pull chain. You should be able to suag in one appliance without
urplugging another. Fuses should rarely blow, and lights should not dim when vou plug
1n a heating element,

173
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Adequate wirimye st be planned s wnly tor today s needs. but with one eve on frture
necds. For example. not too many svears buck. w 100ware bulb was o big deal and used
anlvan spead Dcasions, Todav tloar Lraps with 300 wattbuibs vie common. Then how
about the radios, tlevisions. toasters, heators, eaners  as g matter of fact. most homes
bave tao of cach. To complicats matters, mose modern homes use ir cnndi:ionmg tans,

wasbiers and drvers dishwasher wnd outdoor Y

House power stares with the senvece ontrance, which incdudes ol wires and cquipmient
troan the outside of the hoase ep tooand ancduding dhie meter ond main switch. The
service ontrance mnst be of sutficient size o handle the maximum clectrical Toad without
catning a voltaec drop or blown fuse, §or oxamples 30 6 40 FOATS G20 O amp service
wus tseds rdon o ouse should have at least oo amp service. Thus, as the use of
clectnet mvreaaen, the nmmmum must be raeed teotabe care ot the present and the

tasure,

Orce e che honse, the cletri power is divtibated trom the mam switch into branch
crreaits, bach arouie bandles o portion of the Toad. and cack s protected by its own fuse
or circure broakers Thon ir ane cirour s overloaded and the fuse blows, the rest ot the
horoe will Continue to function, Toeine what o] happen i all ohe lights wiee Gue at

et e ks wooa ] o stornjed o b,
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UNIT VIII - ELECTRICITY
Codes (National Electrical Code) Lesson 4
Objectives:

1. At the end of this lesson the student will realize the importance of the National
Elcctrical Code in home safety.

to

The student will also understand that local codes and ordinances must be complied
with.

Related Information:

2]

les the safe and !

The Nativnal Electrical Code provic cgal guidelines for electrical
installations.  The code v the result of uniced efforrs bv the rarious insurance,
uchitectaral, electrical, and other interested groups. Thus, the code is sitnply a set of
l»s which outlines the macerials and wiring methods that have beer: found safe and
~ible through experience. The code permiits mstallations in several different ways:
: v ail wiring nust be done in one of the ways set forrh by the code. New, updated

i ey appear every 2 or 3 years.

Mary cosamunities have their own local eletrical codes and ordinances. These mav
actualy ke e strice than the National Code. For exarmple, Bx (inetallic cable) is
appicvod by the National Code, but sometimes is prohibited by the local code. Some
focal  wlos e extremely rigid snd are actually designed ro discovrage low<ost housing
or Doy poduction of homes. Such restrictive codes can Jimit the number and raise the
cost ot iemes. and thus maintat a high<ost exclusive residential arca.

Ir 15 accessary and heloful to study the code prior 1o an installation. However, the code
aoae will not teach vou house witing, The purpose of the code is to safeguard the
persons, buildings, and conters from elecrrical hazards.

The National Electrical Code dovs not in itself have the force of law, but indirectly vou
have no chuice but to follow the “nde. For example, cities and states pass laws requiring
all wiring o conlorm ro the Natio:.” Jode. As a rule, the power companies will not
turnis.. power unless the building is properiy wired. Finally. insurance companics have a
vital inerest at take and will refuse to issue imsurance policies if the building is not
properiy wircd, because i involves an extra risk. Thus, local codes, powcer companies, and

meurance companies hiteraliv force vou to comply with the code.



. H (& N : . . '
N 4)}1\5 ATC STk anid \‘1!,].1:'(' selie code saedtticaticons, Fhey :',‘}\c uddl[lmh and

v after ull incpections are made and take great. pride an beating the svstem,
Heoero i such woviolation Causes a0 fires and it inspeetion proves a violation. the
e cance company can refuse pavinent or cancel the solicy. For example. i vou fisish,
oif wour artic or basciment without an clecerical permg or nspection. vou could nave
iecaaince problems. Frese, vour pohoy courd v Ganceled it code violations exist,
Secondlv, should biresiasmage results vour Jdann podd b questioned, espectaliv o
ciectrical work was done in violation of rationl and Tooad codess Ay dectniea additions

should thertore be mspected nd approved o keop aaition the oo de and law .
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UNIT VHI -~ ELECTRICITY
Electrical Codes (Local Enforcement) Lesson §
Objective:

At the end of this lesson the student witl understand that most electrical work requires a
permit. inspection. certification, and s licenw to uperate.

Related Information:

Permits. Pcrmits may be a nutsance. but a svstem of recordkeeping, application-approval,
and organization are necessary to safeguard the public's welfare. Thus in many piaces it is
necessary to get a permit from town, city. county, or state authoritics before a wiring
installation can be started. There usually is a small fee and a written application required.
The fee money is usuall, used to pay the expenses of the clectrical inspectors who see to
it that the wiring is safe and properly installed.

Inspections.  Once the permit iy issued and the rough wiring is installed, the building is
ready for a “rough™ inspection. The home-owner w1 clectrical contractor calls for an
mspection. At this point the electrical inspector makes an inspection of the wiring and
vutlets. and approves or disapproves. H the work is approved. an inspection certificate is
issucd and is usually pasted in a front window.

It all other inspections for frdming. plumbiic. cte., are made and the elecrical work s
passed. then the walls may be insulated and Covered. When all dlectrical work s
completed. the inspector is requested to come out and give a final OK. 1t the final
certificate or inspection is approved. the power company will bring in the power. Power

companics will not furnish power until an inspection certificate has been turned in.
f f }

Licenses. Many aities and states reguiate e'ectrical inszallations and installers and require
the clectrictan to be licensed. Thus, to be engaged nothe electrical contracting business,
vou must be licensed in most communities. Wiring, vour own premises, however, does not
require a license Even so. vou must obtain a permit, meet inspections. and follow the

clectrical code. After all vour own « fety s ust as important as the next Luy's,
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UNIT VIl - ELECTRICIT ¢
Material Safety Codes Lesson 6
Objectives:

1. Ar the end of thy lesson the student will understand why clectrical pares of evers
d- cription st ould be standardized in <ice and meet certain quality tests.

SJ

The student will also know thae Underwsiters Laboratories Inc. is the accepted
nrganization for testing. standardizs e and setting vaidelines, and what the U label

Medans.
Related Inforn.ation:

Inagine the wild <cene that would take plaze an discount stores if the thousands of
manufacturers of clectrical parts cach did <hcir own thing. There would be u “skillion™
tvpes of wall outlers. some probably the stoo of a door. No 1w manufacturers would

make the same produce. and quality would be o possible to Judie.

Manufacturers, insurance companics. and cther interested groaps recopnized the problem
L'.Arl}'- Thus. they joined forces and formed Underwriters Laberatories Ine. This CONSISLS

of wgroup of clectrical laboratories that standardize and test products.

“anufacturers can submit their products to the Underwniters for inspection, These
products are then tested. and of thc‘\ come up to the minimum safety \thul.uds thew are
“listed by Underwriters.”™ In addition. the Underwriters regularly test random mmplu
ootained from manufacturers or bought in stores. I the samples meet the required
standards  they continue to be listed with  Underwriters, This listing s extremely
mportant to manutzctarers. and <o they gencrally do o their best to satisfy these
standards.

“he cfore, when buying or installmyg lectrical parts. wireo ot appliances, look for che
Underwriters labe). Some nems are labeled plainlyv. other devices, such as receptacles.
switches, ete, carry the words “Und. tub. Inc. List” molded or stamped on each
picce. Appliances such s toasters, irons, cte usually have a name plate: others carry a

tag or marker. At any rate, every single e m o some wav or other has a sign uf'.nppmul

“Listed” does not mean the produce can be ueed for CVery situation or in any way.
“Listed™ micans that dhe product is suntable .md Hﬁ if used for 1ie purpose for which it
was intended. Fon examples a fly swateer vou just purchased neav be okav for flies and

sl moths, But was nocintended to ward off lions o1 thinos.

In addition. “Listed™ does not mcan that tweo similat products e of the same qualicy. It
merely  means that the product mcets minnivuon safety ctandards ae cet fortl by

Underecriters Labcsgtories
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UNITT Vi FLELCTRICAL
Common Sense and Safery in Plannmyg Lesson 7
Objective:

Ar the end of s Tesvon the wadoat wil! anderstund how commos. sernse and the
cuidchine, furniched by the Naconad Blectricd Code are the basts for wate clectrical

;'rd({i{ [
Rela ed Informartion:

Ariy student that bas snean-d. shipped. or stomped through high school corridors should
Anow enoush about basic house wiring tor safe bving. So. if vou dor’s caic for sparks.
weird flashing Tuhes, wnd buzzing in vour hat rack. then vou'd better pav attention. The
fellowine is a short electrical trip through a howse. based on common sense and code
suidelines.

A properhy wired home has wall switches o placed that vou can walk from one end of
the house to the other without ever being withour lights, Can vou stomp throush your
own tront daor on a dark Hig:'ll. Qo lllruugll the hun\v. and come out the back door
withaut ever being o the darks WellL st voir can'tand get lumps o vou:r head for trving.

then Commumcate with vour Tpaw T and getin fived.

e costs very Diede o el wall switches tistead of pull chains or talic Lamps. In ccrtain
arcas such as cttes or collare, three way swic bies are a must for satety. This permies the
!l:’ll tey [‘k' rl””lﬁd Ol Or o« 'f (r()”i twao ({lf.‘("'\'“r Pldl'('\: thi\ “l” L‘.\ll'”d '\'(I“r h{(‘ \i’;ln

rot like quitoing « Iarctres,

Ta~tall pleney ot wall Gutl e, properh spceds sarhae You never need anoestension oo d
to operate o Lanin s radion doch s o sinilar device. Extension cords on - the floor are like
maitations sent to the undertabes o the  fre department. Follow  the  code
tecommendatons and place ourlers dong asable walls no more than o feet apart. This is
@ miinnens not 4 masunae: thercfore in living rooms add additional oidets for safety

and Consenrnoe

Wire sices e speattiod i dhie codes T i one wea where sro Shortents sMiowdd be tuken.
Phe code requrres that e wire sadlor i diameser than No. 14 be protected bv
P amp fuse o drcunt breanar, Aciunally i butter to use a No. 12 wire with a 20 amp
protection, because it wall vicld bricheer Tigheon, waste less power. blow fuses less often.,
anbbe ater Wl around The difforence i cone iy hke eetting 4 double dip ot ice cream

Forwopenny more than aosmele 0 wa what witt won e, a singde or adouble dip®
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New LU tuhc w o thr e 1 b e WEGINI L UG Ay v
: ]

Living roome Tae Shoghd Bae o oo ot 6 wyll oatlets, to take care of radio,
- 3 ] b} 1 !
PV clack, Hoor l.m‘.p.s. Cactan i wospares M lodanas desends on floor and table

Livvr o thiese ot —ts should Bo conernlled by wall i i

Dz caom. Here avwstdoperaned caling watler should be furnished, and at lease

<l cutdons There O Liree vaarets o il apphunces avalable tor dming-mum
J

et abso ot e phances these davs bave shorter cords, The cord leoythi is due to the
Enderwriters recomnendation s, and - reant to provent vou trom using lone, clumsy

aonlance corde th g mvie o cadent.

harchens The worae aouswewite ad her school age chow nounds™ spend more
tie cnthe mchon than ooy Gther room o the housc, Thus vou need a ceiling
pvture conzrolled by a vl swatdh for penerad lighting and gencral snacking. 1f the
mitchen bas ore than one entry door. w three way swateh should be used near both
doores A work hahe should be Yurrishiod above the sink or work arca. (Note: I the
Prorure s located where o peron can touch the 5 e and the water faucer az the
WIHE TH e, ase a pnrwl.lm t e Vixture, ot merals, Provide for wall outlets about
vy 3 tect wbove counters, and provide outlees 1o the ﬁ)”uwing: stove, oven,
cebrieratorn, and Chaks Wl and rance s shoald be wired din'ctly mto the house

CIrCUIts

Bathroom. Frovide one cothioe Bolir, awiedds operated. Also provide a light over the
medicine creet o aarror el one ot two wall receptacles for shavers, toothbrushes.
Weter prossctes Dot g A phe i s on deonedr arcan andess v ou have reserved
weveral plots 1w convement comoters . Water s A great conductor of clcctritity. 1
vou are standing i tob o ower, vor shoull never touch an clectrical device, And
poople have been clecerocaied whien o owenl! radio accidentally fell ineo the bathrub.
Miscellancous, Furnish Diein tor all staire and entrances. Furnish waterproof sockers
tor vutside work or pleasure. Busements hould have sutticient ceiling lights and wall

plues: thes should be wo hohied thoy e tamous arcas for injurics.

Abaorb ol oo wlll ar bav o e and vee trets, It's the oniv other path to safery,
|
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UNIT Vi - ELECTRICITY
House Circuits Lesson 8
Objectives:

I. At the end of this lesson the student will understand way separate circuits arc
required in different parts of the house.

2. The student will also understand how the number of circuirs is figured.

Related Information:

In a previous lesson we stated that the National Electrical Code should not be used as an
instructional guide. Now we will see why.

As far as the code is concerned in residential work. you “”
may place as many outlets as vou please on one circuit. 3 ﬁ
However. if vou put 1o many on onc circuit, the breaker

will trip or the fuse will blow frequently. Therefore, even if —
vou furnish cnough circuits according to the code. over- PL.~ ) j
loading any one circuit is a poor policy. In most cases you s .
would not want to connect more than a dozen outlets on §“

one circuit, even though the code does not restrice this.
) \

The circuvits used in homes can be divided into three main
tvpes.

1. Lighting circuits.  These circuits are intended primarily for lighting, receptacle outlets
for radios. television. clocks. cte. as well as permancntly installed lighting fixtures.
The code requirements are based on the square footage of living space and furnish
a safety puide. For example. the code requires enough lighting circuits so that 3 watts
of power will be furnished for every square foot of floor space.

Thus. a lighting circuit using the normal No. 14 wire and protected by a 15-amp fuse
provides 12 x 115. or 1725 watts. (Note: We multiplied 15 amperes by the
houw-circuit volts to find wattage). Next. the total wattage of 1725 is divided by 3
fwatts per square foot): this cquals 573 square feet for one circuit.

Bear in mind that this is the code immimun: and is based on safety orly. This
minimum  of one circuit for ceverv 575 square feet will probably nn: furrish
convenience and utilite. nor does it provide for the future. It would be wiser to allow
a lighting circuit for every 500 square fect or. better vet, every 400 square feet if
possible. Man. eleetricizv is like education vou have to consider the futute.

URIRY
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e

Special applunce circuits. A separate it shonld cover the kuchen and pantry:
I ! } )

another Should cover dinm rocer and breahtust room: and 4 separate one for the
lavzrdss o This i the area where applances dhat consume the greatest amperage are
used. The code reguires that che u'm'}"[_u]c outlers mothese arcas be on 4 scparate
areuits serving o other purpose whatsoever. This circunt must further he wired with
N 12

MR wire and protecred by 20 00 fuse or arcuir bre. her,

The reason for providins evera wattos, carn iy b, sunple the sppliances take more
wattuze o operae. Forooxamiples the v toaster. steans ron. or similar kitchen
appliance ften repares OGO watts o nore. Al averdoe rogster requires 1,650

B R AN

Individaal appinnce crcdits. Thowe une sircinss that serve 4 single. pernancently

- il 1
metadiod wppliance, sech as a water heater s watomatic washer, drver, ete.

Fin fotlowmg appinaces nog gl redaete separate dronit for cach:

Vo s |
n T
JoWarter hieater o g

VAUt washor

B KQ, -l
BT &

[ / s
r' Y Genica -PLROCs Comeurts
1

- NN A
G

i . Seaati-Arpiiance CiRENTS

oA utoamarnn dres o

RN DINFIVOVES S |

oo burmace L

i E‘ INBIVIDUAL CiALLITS .
i 4 - v -
\.\.l('-Y " g L r'#] \..7) * ’ h\{
. ' l T e " !
oM condie e Concio |0 DO
(&% .- InoiviovaL Cimcuirs
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UNIT Vi1l - ELECTRICITY
Wire Materials and Sizes Lesson 9
Objectives:

1. At the end of this lesson the stude . will understand the reasons for using certain
materials for wires.

2. The student will also understar.d how inadequate wiring wastes power and heat and
can cause appiiarices and lamps to work poorly,

Related information:

You could compare the flow of electricity through wires to water flowing through pipes.
It flows more easily threugh some materials tha others. For example, copper is the best
material for ordinary purposes. Silver is even . eirer, but hardly practical for everyday
use. Aluminum is third in ability to carry a current. Now iron wire is cheager. but if it
were used. the wire would have to be about 10 times ar big across as copper wire to
carry the sume amount of clectricity. Wire that big and that heavy would create some
mighty problems  especially for Kids. In order to make toast you would need vour kid
brother to help vou carry the toaster and pleg it in. Those kids without a kid brother
would have to cat spongy white bread or brown it with matches.

[e]e] ¢} 4 4 6 B 10 12 14 16 18
@0Cece.....

Actust drameters o sizes of copper wire withoul the insulation

Copper wire sizes are indicated by a number. For example, No. 14 is the wire size most
often used for house wiring: and it is slightly smaller than the siz > of the lead i 4 pencil.
Numbers vowlior than 1411210, 8, and so on) are iarger in diameter than No, 14, The
greater i foad or tive amperage. the lower the namber and the thicker the wire that
mast b vsed. Thus. just like water, the bigper the job., the bigeer the pipz You wouldn't
exnect toserve every hovwe onovour bloel wath a garden hose as a mam. Well 10 just
shout the same with wire .

Numibers larger than 14, such as 16, 18, 200 are used reosthy fer flexible cords and the
real fine wires for sieall motors and apphances Number 14 the smallest size pormitted

by code for ordiran houw winny.

ty

14
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e correct wore shov Didst i'L’ dsed Loroteo Hportant rcdb')ils.r.;n‘\ing [RETRIe IO A Jlld
g drope Whon decenoty tows through o wares 1t creates a certain amount of heat.
The more amperes o zinmug‘n the wire, the greater the feat. Foroexample if vou
foabic dhie namber ot dIPCres x‘!u\sx:n; through @ wnen ware, the ammount of heat
ercases tour Gines. This feat 1oowasted cnergy andy it the wire et biy enough to rake
i dan LLJI‘“L“_"' the sulat o o even cause g tie.s Thus 1o avord cnaess heat and
]

)
BIVEL RS AR NAC S S F A AN A S A O S TS } DR AL ERAR NS | LR SR

The cloctmca codes s oxploncd i a srav fewons e o concerned waith wasted power
bur werh saterv. Therctore the sizes recommoended are based on oogsimum amperage that

vttt st wnd Dvres o wires are oo d T carre

A sccond mmportant considonaion ovoltae Arop. This means that the voltaze 1 fess at
the wpphance or Lanp than ar the wenviee o, and hence it does not opaste at peak
ctoviency, For oaamples wovoitaee reading an the rean swotch would be 115 volts, bue in
traelmge thraueh w Noo T wire for S0 teer 1o cnld rop to 110 volts. This volrage dmp
e vy, 'l!l;“”r:.lf}!. l)('( MRS .l;‘,‘lf.l:}_k ~ '-\117;‘. A ‘.H*.'Tf‘“'i&'”!!\ L A} \l"]!{l;fl'\ l“\\('r [h‘“.l [I)L\

AT L!\";K,ZTM «l f T,

T the soobbliv dosk g w v coom oosld be peaduomy onv To of thie hahe 1t
soadd produces Newonder thac sadenes e trenbic doimg thar bomework Just
teiine vonr teachors that veas conddne do v bomesworh because the wares were too

sl and the voltase rop atfecred ©oar wobbh Lonps The aver e toacher won't buy it
! |

and ah erther thre o Caper e oo b van o oot Toar, Lut v 9t a try atnyvwany .
Ay tane voor Borew otk fter Coro b s o ers Ut lessen Lt shoutd work at

frar o
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UNIT VI - cLECTRICAL
Grounding Lesson 106
Objectives:

1. At the end of this lesson the student well understand what the term “ground”™ means
and its purpose - to prevent shock.

2. The student will aiso learn how und why the “neutral™ or white wire protects the
o . ~
circuit by continuing the ground. f’k

DUDF STANDING

DRILL
¢ ON CRGUND

15V POWER

(YR ELECTRICAL TWIST

A @fﬁ o
[ (kj) T
A %;1:\_

HAPPY DUDE WITH
PROPER GROUND WIRE

\ ;E ; 3:  DUDE DOING THE

115V POWER d : '

The term “ground™ is frequentdy used in all tvpes of clectrical work, and vet many
people don’t know what it means or why a ground s nceded. Well, that’s what this
lesson is all about. A wound knowledge of grounding can be the difference between being

on the ground or in the ground . .. yup. if vou're the “‘ground.” it can be fatal.

18
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Growndimg simply ineans connscting a wire o1 picce of equipment to something through
which the electricity can flow harmlessly into the carth. In homes this is usually done by
connecting the ground wire to a water pipe or to an “artificial” ground (4 long metal rod
driven deep into the earth). At the meter where the power lines enter the house, a
heavv-paye ground wire 1s connected to the nearest cold-water pipe. The water pipe is a
vood vround. because 1t s i Contact with the carth for a considerable distance.

't s important to ground not onh power lines. bucall individual apphances with a meral
frameveark. Let's assume tor the moment that vou are using a dall press that is noe
grounaed. 1f a littde of b insulation has wom through, so that a bare wire touches the
svter metal of the press, the entire frame would become “hot™ charged with
ciectrioity . You woahd have no way of hrowene this, as the machme weaeld probably it
stk I vou were o touch dhie mctal however von wouald wet a severe shock, 1 by
Hharce vou were standime onw dusip floce ae the sune the eleaeniciey would surgpe
through vou and mito the croand, and vou might nor live o 1avesagate what happened.
On rhe other hand ane sud defect happenmg on a romnds  dnll press would simply
Blow a fuses alertine vou te th e fucr that somoihie e went wrong in vour dnli press,

v ot onlv wone ook and apeluaces that cevelop IR of coarmane A brand new

tocd cray be defective and Cause st as noandh gt

e LHMOKE L Cablt oA e Ve

Soen Thooy HE
TR bk o YO LV NDE L

To summarize. Toctncity packs a mean wallop s and wo e svaten has t0 be prounded at
s entrvointo the houses cach brandh Grosr oot be groundeds and finadlv, all toels and
apnhances must be indie dually eroandod,

bl AL w MRy

. . A T
(RN ST Py R Jf§\_ [EEE B

Ll

AN W Vs TE A b

TOWATE < v o e The N RES R AT D

PRV

One of the maost mmportant foaties s thae voch brandh arene Contnuaes this gronnd in
an unin!(‘rrup(vd fashion, direct s every 113 cadt devive 1o be ()P(‘T.irt.‘(‘l. The ):rnundvd
wire o cirose - hnown ws the nenral andd s alwavs white in color. This neutral vt

. - -~ 1] - N
viever Lo interrupted by fuse or swatch ar ansdine eises The arbier wires are known as

EIKTC 190
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o Thoey are usuaih black bar can be some otner Jor D ror whinte., For electricity

~

to flow, one black wire and one white wire must run to every 115 volt electrnical device

Dox, et alone the himes crlice diae el Nover mterrupt the white with o switch,

1, N2 IR EN
¢

The foliowine mtorpanen Shoadd Lo
deed M coninonion cwath gl e .,/.-.4.0
1o demonstration.

Lxamnne o sodhet or o (it;}'](\. Gt

LAMP

-

- tx UABLE
carcfudlv and vou wolb e thar one of . Ao T '

two termmals o w natural brass oot b ATk

The orhor rermrag oa white colos, oo /

v cked plated o omned Gibver

Tookmg The white cireut ware ot 4?} .
Ao run oo o white termna wher Wit
colored), ared the bk 1o the bras

' Wittt HL ALK
(«‘!l»lulv
Notc: Sawatches tor contolhne helie
never have whire terminals which O LOUACI

. !
weeats oo late e ot e /‘n,-) tice 1e

HLACK

CREEN RO ()

7/

WbET

Finallo ol dlecrme cords for tonk and applunce shoald have dhree wire plugs for
wntonmatic yrounding. The wall Gatders themaelves moust be of the grounding tyvpe, with a
green colored terminal in addition ro dhe brass and alvers Then vour system is prounded

from soutce to Doine of uwe.
'

It a4 home shoadd be soruck by highinine s crounding should prevent the imusual surge of
clectnients from bureing wircs o setzmy the house on fire by providmg a direct path back

tor carth,

Acadent prevention s bard oo sl o e poabho s and imarrance statiaties of acadents and

death record thousands of e aades
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UNIT VI FLECTRICAL
Elecirical Symbols on Plans Lesson 11
Objectives:

1. At the cnd of this feseon the ctudent wil! understand why and how clectrical syisbols

are used on plans.
2. The student will also become fannliar with svmbols commonly used on plans.
Related mfornation:

Electrical symbols represent the clectrical system by means of a tiny picture language.
This pware or sign language was adopted by the American Standards Association
A.S.AL) wnd is used by most architeets, eleztrical engincers, and designers. (See next page
tor some commonly used symbolsy The clectrical symbols on a bluepnnt are drawn
sivply to how the location and tvpe of outler, switch, or clecerical device that is

n('k'(,l('(l.

For example. notein the sketeh below how this special language is used. Note the curved
cash Tines that go from the ceding outlet to cach switeh. The lines are drawn curved so
that they don't sipaifv a hidden  construction Hne. The wall outlets are  not

switch operated, and so no dash Tine 15 showa,

The — A=
& B \
! >
>~ ___ .83
(p h .
=

Thus the symbols in the sketch are saving thar a ceiling light is controlled by two
three-way switches located near door openings. It also shows two wall outlets that are

separate and do not aepend on the swotches.
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Flvctviens Svmbols Cominonly Used on Blueprints

cESERAL OUTLE IS
Cetling Wali
C ) ouie
-1@ Blanaed Outley
{reopn Cord
@ Fierrrual Outlet for wse onlv when Girde -

used alore oght be confused with columns,
ciatnbirg v oW iy, etC

D00 OO

PaNELS,

—19 Farn (htlet ’
—19 J\Al'll'lb'\l Br}n
@ Lan:g Hold--
" "'::;.s lamms Hoider won Puli Swawh
<% PLll Swinn _
1'2) -4:‘ Chopee U Vgper Dvtiarge Lamp
) <D b Dbt et .
= L . i.J
!3 o) Clack Traget Specis Vottage
R ' [
+3 Dhaeer Clntvermnce Oytler \’Vl
433 y  Convonience Our'et other than Duties b
L Sing's, 3 Trjiex, fxe
-{9.. Woeathroroomd Cnernurnee (Y atlet W
1‘ o Rang~ O .nley :"‘;
a Swit o oand Canergense utlet :-~_,
:f‘ (7 Kadis ant Lanetarnce Outlet
& Special Forpose Dutlet (Des in Spee L
G Fisor O e L
o
O 1 ~“
-~
Y Single Pooe Satih |
{T.) Doubie Pole Swet b K:
S, Theer Woio Switch L}]
Se Foar Wau Switch \:)
SO ALtomatic Door Swauh ZC:\
%y Electentier Switch Fp
‘;_ KRev Oprrated Switeh F)v

Switch and Piot Lamp

Chircwt Breaher

Moniracasy Contact Swetch

Remote Cuntrol Switch

Fused Switch

“. Weatherproof Fused Switch

e v

Oo.b,; e
-'@o,n_:.m

Seb et

any Standard Svmbo! as given above with
the add.tion of a lower case subscript letter
mav be used to deugnate some special vania-
tion of Standird Equipment of particular in.
terest in a specific set of Architectural Plany —-

When used, they must be hsted in the Key
of Svmbols on sach drawing and if necessary
further dewribed in the specifications

Weatherproofl Switeh /

Weatherproof Caircuit Breaker {Fs

{ourtesy of dAmerican Stenda-us Assoaration Da.b.c

of Mew York, N.Y
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CIRCUTTS, AND MISCELL ANFOUS

Lighting Panel
Power Panel
Branch Ciraat, Concealed in Cetling or Wall
Branch Circuit, Concealed in Floor

Branch Circunt, E:posed
Home KRun to Panel Board

cuits by number of artows

Note  Any cirtunt without further designation indi-
catey a two-wire circutt For a greater number of
wires induate 38 follows  —mie (3 wires) ou

4 wires, rUC

Indicate number of Cir-

Fredeors  Note  Usr heavy hLines and designate by
noanter o urresprending o histing in Feeder Sched.
vle

Poaderfee ¢ Doct and Junction Box Tnple System
Fur dounle or single svetems, eliminate 1 nr 2 Lines
Ihiv symbol equalis  adaptable o ausihiary sy
e tavonts

hrnerason

Moo

ostrunent

Yower lrandormer O diaw 0 scale

‘ l'lrl‘!(l‘:"

Isolatarg Swarch

v . , | . H B l!.

Buttar

Buzser

Hell

Fash

Abiatatoer

Outuae felephone
Interconnecting Telephone
Telephone Switchboard
Hell Ringing Transformer
Electrie D sor Opener

Fue Alarm Bell

Fire Alarm Station

City Fire Alarm Station
Fire Alarm Central Station
Autamatic Fire Alarm Device
Watchman's Station
Watchman's Central Siation
Horn

Nurwr's Signal Plug

Mard's Signal Plug

Radie Qutlet

Signal Central Stauon.
frterconnection Bon

Battery

Auxiliar, Svstem Crrcuits

Note  Anv line without further designation indi-
cates a 2-Wire System. For a greatrr Lumber of
wites designate with numerals in manner simular to

. 12.No 18W.&%" C, or designate by number

corresponding to listing in Schedule
Special Auxiliary Outlets.  Sabscrint letters refer to
notes on plans or detailed descnption in specs
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UNIT IX PAINTS
itistory of Paint Lesson 1
Objective:
At the end of this Lesson the stedent widl know the essential parts of a paint.

The use of paint wae actually the discovery of a science teacher during ne of his
summer vacations. It was a pure acadent, because he was actually trying to find a cave
to hide from his wife und schoolage kids. In any event, history owes this man a great
debt for his discoverv and theorics. All fessons on the history of paint, taught in all
schools. are based oz his findings. The following lesson on the origin of paint has been
taken directly from a brown lunch bag he ased as a notebook.

The first paint job was wctually traced by paint drippings leading into a cave. About
10,060 years ago, cortain cave persons painted colored pictures on the walls. Some cave
wails were: painted to cover up wall cracks and defects, just to get the landlord higher
rents. Other paint jobs were just to kil time. Probably some hungry lon or rhino was
blocking the cave entrance, and 1he occupants painted pictures until it went away.

%
A
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At anmv rate, these carly cave decorators made ther pames with coloring matter called

piztnents. The pranents probablv kepe failing oft the cave walls, und so they added a
seicky: binder. Finding o+ zood bindor was realiv a stichy b, The first binder was a grease
or o1l taken from the mean vicious animals thae blocked the caves. To get this binder the
carly chemists had to be exeremely carctul that the winmals were dead before they stareed
ro collect yrease. Greasegrabbing and ail-cailecning tron hve anunals resclecd in some

cave walls” beine decorated with cavamen. Tias wiv o o protty piotare’.

Moot 1 the Cave Do awend ao they teft nore : ads rrice pe
TOST L the cave DAIDTe s Ware Deds Giniet ol ao they delt o TeCoras as ropancs price por

. \ . -,
ITSIPY T AT IR S AN AN !)f‘r. \\('!{ Y('{ St oty wotly the setags sttt ’|('\umh

Par's oornents were snade wosthe fronn i calied Golers Ocirers are trenerals rade
. . } ,
ot osrot " Oty et tolinn T ngl e it tnh(‘."w ‘,‘rml'.lrul s Cartlny ('.‘!'nru. ll‘w r(';!\.

vollow . oranee. ard broswred

copamters e Jencoovered that borene banes gives
ok pienene Theagiee that Theos caove snappers didn’s waste o thing on the aninials

; i ; . oy .

e ate e dilvat, \‘;r!v.'v;(ul i STOasU. alid lu:mv the boreo o nmkr pant Twl.n) S eat

comonth bovess and o e oiehe pay oo mahe v own paimt o el the bones o pame

Fodhin s pats contan two essential parec T e part s maede from colored e o
ro ke tache prennd, catled s Ve wccond e s o haoid iedars wsaddhy warer o
docaled dhie vodica o e ngaed vele e holds the paement roecthice on the surtace and
1

Aabes it casy tooapphes The sehicde o the modere tope of ol pame i hinseed ol tung

Har some ather se calted deome cdls womctiaes combmed with syndictic aman made)
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Turpe.tine, vhich comes from pmc treeso s wsaally daed with gpoad resules, Remember o

e road the dab b Bocanee diftoront pasies jrire difforent thivoicr s,

Pane s maghits wnportant becase s ased e proccce and beauofy evervthing modhis
\\nrltl «'\(cl't fu(nf .HM t lw:?xal.«,j. Fothe (SRS H PR }‘.iint t) Eu‘.la!tlf\ t!uln\cl\\'h.
Adtivity

.
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UNIT IX PAINTS
Purpose of Paint ' Lesson 2
Objective:
At the end of this lesson the student will understand the three main functions of paint
Related Information:
Timst let's revicw a litte mor SETORY fas 1t neves was!.
The Eariv Beginnmgs of Houw Painting

in the hevdav of the log cabin, as fong as the bark staved on, there was no need for
paint,

Then suddenly log exteriors took a sudden wurn for
the worse. Hostile Indians searted shooting arrows,
throwing spears, and kicking up buge quantities of
dust. This was 4l very destructive to bark. Then
there were hostile birds and insects that started
snapping off the bark and the bark became worse
than their bites. The housing developments started
to ook shabby. The logs started to rrack, split. rot.
and grow fungus it was truly a bad scene. Thus,
a group of concerned homeowners got together to
discuss the bark blight. After a great deal of heated
discussion and violence they decided to strip the

bark that was left and paint the logs.

A pack of the boys went down to ¢ used pory lot to see Quick-Buck, a local Indian
wheeler-dealer. If anybody had paint, Quick-Buck would have it. because Indizns used it
in all their tights. As luck would have it. Quick-Buck had a few drums of surplus war
paint that was yellow and a poor seller amongst the braves. He then gave them a price
they couldn’t refuse. threw in two pounds of turkey feathers, and unloaded the whole
lot. And that's how woad got its first coat of protection.

Now let's pet down to some facts {true). House paints serve three majur functions:
protection. insulation, and beauty.

1. Protection.  Paint products protect against sun, rain, snow, slect, dew, fog. dust, and

believe it or not - insccts. It also protects against air p':)!luti()n. corrosion, and rust. In
the case of wood -2 protects against checking. cracks, rotting, warping, and discoloraticon.
Even the interiors of homes are protected from dirt. grease, grime, houschold chemiczls,
and abrasives in daily use.



Paint alses 15 an excellent medium of heat-reflection through use ot color.

2. Insulation.

Light colors reflect o great deal of heat away from the house. If vou have ever owned a
black hearse or bave ridden in the buack of one. vou would realize how dark colors absorb
heat.

Paint re Stores l}lL' (ll'l.';l'nﬂdl J}‘PL'JY.IH\'L’ ot a house ..lnd Y SOMC Cases I”I;VY(NL‘\

3. Boauty
Deanty tot onby banes siosfucton o the owner but also increases the proscrty valuce.

.
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UNIT X - PAINTS

Composition of Paint l.esson 3

()bjcctivc:

At the end of this Iesson the student will understand the recipe for making paint.

Related Intormation:

Folks called studenes dont have to be paint chemists, but thes should be familiar with

the ingredients and what they do. For example, what tvpe of paint should vou use on a

scat. and how long does it take to dry 7

Well, most paints consist of four ovpes of materualss o pigment. vehicle, thinner. and
dricr.

ta

Piginent,  Pigment is a findy ground solid that provides hiding pewer plus a color to
paint. The finely ground solids are derved from animal, vegetable, mineral. or
svnthetic materials. A large pereentage come from mineral oxides such as lead.,
tituniumn, zinc, and certan clavs that contain iron.

Paint pyments are ofien combined with extender pgments that do not add hiding
power but are added to increase balk or improve the product. In most cases.
extenders prevent checking, cracking. or excessive chalking, or thev keep the primary
pizment from settling into a hard mass.

Vehicle.  The vehicle acts as o binder. that s, ic holds the fine particles together so
that they can be spread. Imagine trving to spread the finely ground solids without
some liquid-type base. The liquid must be able to stick to a surface, penetrate the
pores, and dry into a tough. protective film. Oils such as linseed. tuna, soy, or castor
are used for oil paints. svathetic gums or resins for alkvd paints: emulsions of
svnthetic resins and water for latex paints.
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3. Thinna or solvent. For ol or alkvd paints, turpentine or mineral spirits are used.
The thinner or solvent mukes the paint spread more casily and penetrate the surface.
Once it has done this job, it evaporates. leaving a coating of oil and pigment. Latex
or acrylic emulsion paints use water as a solvent, but this is used more for spreading
than penetrating,

4. Drier. The drier helps speed up the drving process by combining with oxygen rapidly.
Dricrs consist of the salts of certain metals, such as cobalt, lead. manganese, calcium,

ZINC, OF irof:.

ENAMEL VARNISH SHELLAC LACQUER WATER PAINT

\ / !
N ! I |
v ' { |
Ust USE

TURPENTINE OF MINERAL
SPIRITS |

|

LACQUER
THINNER

Peosr tranere for puome prodacts

T1hi=
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UNIT IX -- PAINTS
Extcrior Paints Lesson 4
Objcctives:

1. At the end of this lesson the student will understand the three basic elements
essential to good cxterior painting.

[

The student will also understand the relative advantages and disadvantages of the two
most popular tvpes of exterior paints.

Related Information:

The cellular and porous nature of wood
Is an INvItaticn  to MOISture, OXVEen,
and carbon dioxide. upon which mil-
dew and other fungi can grow. Unless
these pores are sealed. wood will decay.
split. cheek. or warp: thus the need for

namnt i obvious.

A saccessful paint job consists of three
basic clements. First of all, proper sur
tace preparation. Secondly, there must

be a serong bond berween the  surface

xd the patnt. Thirdlv. ¢ood Gieality warerials are needed to provide a good paint filn
Preparation of new wood consists of removing all grease. dirt, pltch or forcign matter.
Knots should be scaled with shellac. aluminum paine. or prepared knot scalers. Wood
resins should be scraped and sanded. and anv lime or cement removed.

A strong bend reguires that the new wood receive a prime coat of paint. A primer
consists of an extesior paint that has connolled pencrration. The purpose of a primer is

\
to seal the porous wood unifurmly and provide a roughness or roosit for succeeding coats

'\

rr
to grip to. Even absorprion and scaling plus “tooth™ can provide the strong bond that
makes for a successtul paint job.
The finish coa: should be labcied house paint. This is the paint best suited for weod.

X
r house paimts are most comumonly formulated as cither oilbase paints or latex

-ty
.

T4 e
[

o]

D

e Tl 1‘ - T T ~
aints. botn Ve a\.\‘d‘u\c S and disadvantases.

CIEENTI S o O e tainIE IO SNTOrOr TR

1

1. Oilbase paints. esoectally white, have contre led chalking. White oil-paint stavs

whire longer than latex paint
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[£9)

Thev cover better and leave a heavier film.

Thev cover more area than latex because they are more pliable. drip more slowly,
and have greater hiding power.

Penetration into wood s greater than with latex: henee they protect better.

advantages of latex tvpe paints are

k)

Colors are more stable and long lasting. especially white - does not tum vellow
as casy.

Thev are casier to apply and clean up.

They are non-toxic and have little odor.

They are moisture- and alkali-resistane.

The costs of labor and material are slightly lower.

Thev are fast drving and can be recoated faster.

Thev are less affected by moisture and dumpness: painting does not depend on
ideal weather and a perfectly drv surface.

The finish is softer and permits wood to “breathe™: and hence is more resistant to
damage from moisture pushing through from inside.
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UNIT IX - PAINTING
Interior Paints Lesson 5
Objectives:

1. At the end of this lesson the student will know the basic tvpes of interior paints and
how thev are used.

to

The student will also learn the advantages and disadvantages of some of these paint
products.

Related Information:

There are various tvpes of interior paints:
selection depends on the specific arca
where they are to be used. These interior
paints can be divided into three :uain
categories: oil-base  paints. alkvds. and
latex.

1. Oilbase. Interior oil-base punts have
been largely replaced by svnthetics.
However. thev are still available and
worthy of consideration. They fall in-
to feur major groups. as follows:

a. Gloss or Semigloss. These paints
are used chieflv in kitchens or
bathrooms. reoms most subject to
oil. grease. seap scum. and sticky
films. They provide a hard. glossv surface that is resistant to penetration and
hence easv to clean. These paints wash easily with soap or other alkaline cleaners.

b. Flat oil paints  These have oxcetient coverirg power and a fairlv even
penetration.  Although harder to apply than the svnthetics. thev can cover
spackied arcas without being sucked in and creating flat-looking spots.

¢. Enamel. Enamc! has 2 varnish wehicle and dries with a hard finish that resists
abraston. corrosion. water, and discoloration. The Hnish is available in gloss.

semi-gloss. and flat. and can be casily washed with soap and water.

d. Primer-Sealers.  Tieze am ecspecially formulated o provide a strons bond.
t b t :

“tooth.”” and scalor to protect finish coats from surface defects.

[l{TC « U
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Alkyd. Alkyd paints are made from resins made by combining alcohol and acid.
These hard resins, in combination with oils. produce a hard, tough surface. They are
formulated to produce gloss. semi-gloss. and flat paints. Alkyd paints arc flexible and
water- and abrasion-resistant: thev wash easilv and have good color-retention. Alkyds
have definite advantages over interior oil paints as they are tougher, casier to apply,
resist scrubbing. and have much less odor.

Latex paints. latex-base pants are emulsions of a synthetic resin and water. The
original latex paints used an artificial rubber, but today thev use vaiious synthetic
resins and are still called latex. Latex paints have many advantages. They arc . ..

£ Water-soluble, hence casy to clean up
b. Very casv to apply by brush or roller
¢. Quick-drving

J. Non-toxic. with little odor

Resistant to water and alkali
Washable

Durable and sclf-scaling

(]

jag

Bl )

Non-flammable
Highlyv fade-proof
1. Porous. so that the paint film does not trap motsture
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UNIT X - WALL AND FLOOR COVERINGS
Ceramic Tile - Purposes and Uses Lesson 1
Objectives:

At the end of this lesson the student will understand the purpese of ceramic tile and its
uses in the home.

Related Information:

As luck would have it. a science class was on a ficld trip one day and found some spiry!
notebooks in old tombs that had pages made of tile. The cover page was dated 4000 B.C.

For thousands of vears tile-muking languished  until bathtubs were moved indoors.
Grown persons did not bathe too often. and when they did thev weren't splashers -~ but
Nids kicked up a stomm v the bathroom. They went wild in the tubs and splashed water
all over the wallpaper and rugs.

That's when people became oy and decideé to protect their homes. Thev took certain
tvpes of carth that contained clav and started baking tiles in the sun. The manufacturing
progress was slow unal someone thought to put the riles in pizza ovens and used artifical
heat, This started the whole industny of ceramic tiling.

True facts. Ceramic t'le acteally dates back to some 4000 vears B.C. Excavations have
revealed tiles formed from varisus tvpes of carth and sun-drisd. Through the vears the
prodact was gradually improved by baking with artifical heat. Finallv. people discovered
that certain materials when heatcd would melt ard form a hard. shinv glaze. Tiles were
used throughout the centuries for decorative as well as practical purposes. Gradual
Improvements in materials. color. and techniques have been made. and todayv we produce
a wide range of ceramic building materials.

1. Purpose. The primary purmose of ceramic tile is to provide a sanitary. waterproof
surface. resistant zo moisture. soap. and cleansers. The hard. glazed tile provides this
long-lasting wall aad floor covering.

2. Uses. Ceramic tile tn home construction is used primarily in bathrooms and kitchens.
The material can be used for walls. flcors. ceilings. and counter rops. In stall showers
it may be used for ceilings as weil as floors and walls. In recent vears it has even been
used to construct builtin bath tebs.

Some kichen counter tors and back splashes are being constructed completely of

as a back splash where the counter top ends.
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UNIT X WALL AND FLOOR COVERINGS
Ty pes of Ceramic Tile Lesson 2
Objectives

1. At the end of this lesson the ctadent wall know avour the two ceneral pes of

ceramic tile and ther e
Y. The student will also krow of the other tvpes of tile available for home use.
Related Intormation:

Ceramic tile is a great boon o the homemaker because its nonporous surface is so casv

Keep clean. There are two general tvpes of ceramic tile. In home construction the
most widely used are the 43.7x 4% tles. which are used on walls, ceilings. and counter
backsplashes. However. tiles also come in a variety of other sizes and ditferent shapes.
So called mosaic tles come in tiny or large picces and are sold in one-foot and two-foot
squares. They come in a vanety of irregular, round. sguare. or rectangular pieces pasted
to a paper backing. The paper backing is used to space them and permits installation in

‘.u..y Lr'-\L SCCEIONS,
Ceramic tile comes o three toxtures

TA" Highglazed tiles have 2 hard, glossvl nsnporcus surface. which is very easv to keep
clean ané smitany.

These tles are used primarily for walls countertops. and backsplashes in kitchens

bathrooms. The varicties manufactured n japan are extremelv colorful and
Gecorative. Thev are made ‘n one- and two-foot squares with a ::T'mc:seclou\-np~ ot
backing. Thus. they are rcadvspaced and convenient and easy to install. They arc

.

rarely used for floors hecause t}*.-: glared surface would be hazardous and easily
marred v traific.

'BY Another wxture s known as crmeerad flazed. This has a2 granular or rough texrure.

These ties are more or less sip prwot and are used for floors. Thev come in a
variety of shapes and sizes: the 17 hexagon. the %7 squ:;re and the random pattern

are most popular. '"'hcy are somew hat hard':r 1o keep clran than highglazed tiles:

‘“‘\\L\C’. s."lLL' F"""’Lll’\ TuThose 35 safory.

€Y Marre and satin-matte tie have a hard. casv o cean surface but not much glare.
and

Thev have the advanizge of a sanman surface wit reflection

o |’£?xf~
N - - - L - . . .3
Thus the sizes. texreres. and colots offer a wide rangs for decoration. Colered e and

hathraom Sixtores nave made the modern bathroom sanktamy and cheortel.

21iv
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Ceramic tile are often used unglazed for floors and walls. especially in swimming pools
and gardens. Other tvpes of tile used in and around the home are as follows:

Quarry tiles.  These tvpe of nles are a combination of sand and clay pressed in a
Avdraulic pri<s and baked hard. These dles are extremely dense and absorb verv little
water. Quarry tiles are mansfactured i a varicey of sizes and thicknesses. The glazed
quarry tiles are primarily for walls. and the L.ndazcd tor tloors. Their greatest use is in
commercial or public butldings: thev are not used extensively in homes.

Patio tiles.  Patio tiles are similar to quarty tiles but are made with a clay base instead of

sand. Thev are used primarily for floors and patios, both indoors and outdoors.
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UNIT X - WALL AND FLOGR COVERINGS
Ceramic-Tile Tnstallation lesson 3
Objectives:

At the end of this lesson the student will understand the two methods of installing
ceramic tile and the advantages of cach.

Related informartion:

Ceramic tile can be installed in owe different wavs. This is the oniginal method: The tile
is attached to a cement base on the walls and on the floor. The cement base requires a
rigid. fine. metal mesh applicd to the open studs to act asan anchorege base. The cement
plaster consists of partland cement and sand. 1t is applicd in two coats and left to drv.
While the cement plaster is drving. the tiles should be left totallv submerged in water for
at lcast 24 hours. Thas the tiles reach their saturation point and will rnot suck the

moisture out of the adhesive cement.

Eack scparate tile is then cemented with a wet glob of cement. uniformlyv spread out.
Then the tile is pressed into place. In ceiling applications the cement should be carctully
buttered on all four edges. leaving the center hollow. This permits suction to assist in
holding the tile up.

Note the followirg aids to making the tile stick: First. the tile is grooved or ricged to
arip the cement. Secondlv. the tile is soaked to prevent its absorbing water from the
cement plaster. Finallv, the cdege-buttering technique provides suction when the work s
overhead. This method of apphiing tile requires considerable skill in masonrv and is
costlier than the newer method. described below. Once applied. the tile is difficalt to
remove. and so repairs are also more costlv.

Floor tile s applied the same way except thar the ule is in small pieces, attached to
cheets. The sheets of tile are appliecd with the paper side up and pressed into place. The
paper 1s wet and removed. and a creamy cement paste is added and fills the joints.

The modern methed uses an adhesive in place of cement for adhesion. The ascepted
practice s o install tile on a waterproof drv-wall base. However. tile can be applied to
any strong hardboard or backing.

Application begins with appiving a special waterproof mastic with a notched trowel. The
crooves in the mastic act as a cushion for evern pressure and provide a degree of suction.
The mastic must be pliable. free of lumps. and vriformly spread. The modern ceramic

tile has orojections on the sides that rrovide oroper spacing automatically.
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Whichever method is used to set the ke, onee all are in place. a white or colored grout is
used to fill the joints and make them waterproof. The grout can be made from a mixture
of white sand and white cement. or a prepared tile grout mav be used. Excess grout is
removed with a soft striking tool on the joints and a wet sponge. Once the grout is set, a
Jdamp cloth will clean off anv excess.

Simple tile jobs can be done with simple tools such as glass cutter. nippers, and
carborundu.a stone. Tiles are cut by scoring the glazed surface. Odd shapes can be cut by

L,

scoring the curve and slowly breaning oft tile with nippers to the wored line. Rough

cdpes can be smootked with a carborundum stone.
By . ) :
Summary.  This 1s what vou have fearned:

-1

Glazed ti'e s simil dase ond can Be cot the same wav
CondZ 00 TLe Iy SUMHAP TO SLISE nid ¢l D¢ 0T T Sanw wav.

Tile s not as brode as glass and car be shaped with plierovpe rippers and abrasives.

- 1 -1 Co Y - 1. 1 - i
T0 hack side of tiic s porous and 2rovides eveetdlert adbesion.

Jl
-
e
I
,
';
3

e inoproved by Uhutering” coment o cdoes or zrooving the mastic.
Grour s a wartereraet coement tller for the ol

1

' P N - 3 N s . -
A SITONNTL JUTA0IC DGO VT T 15_\1.{ T UM A0 WA mMmasti.
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UNIT X - WALL AND FLOOR COVERINGS
Resilient Floor Coverings Lesson 4
Objectives:

1. A: the end of this lesson the student will be aware of some of the most popular floor
coverings available.

2. The student will also understand that actual selection of material requires additional
research into function. tratfic conditions. comparative costs. and maintenance.

Related Information:

“Resilient™ floor coverings have a cortain amount of “give™ to them - thev are casier on
the feet than wood floors, although not as casy as carpeting, of course. The following
description and classification of resilient floor coverings is general in natere. Actual
rcal-life  choices should be based on a riore detailed source. Refer to books on
archirecture. building products or consumer guide books - Don't relv on advertisements
or marufacturers’ claims.

‘Al Asphalt Tile. Asphalt tiles are composed of asbestos fibers bound together by a
blend of asphaltic binders. They are manufactured in 1/8" and 3/16” thicknesses
and in a varicty of colors and designs. They are the least expensive of the floor
coverings, arc highly durable. and can be used over wood or concrete subfloors.
Thev are most widely used in basements. recreation rooms. and in homes of slab
construction. They are verv brittle and tend to crack if placed on uneven surfaces.
The tiles zre highly resistant to water. but are not resistant to acids or petroleum
solvents such as kerosene. gasoline. or anv oil-based product.

B} Vinyl-Asbestos tiles are made of 2 corposition vinv] resin and plasticing agent. plas
asbestos fibers. pigments. and fillers. Vinvl asbestos is superior to ordinarv asbestos
or pure viavl tile in manyv wavs. 1t is nos as brittle as pure asbestos and in addition
is highlv resistant to fats. oils. most acids. alkalies. and petrolcum sclvents. It is
superior to pure vinvl in that it wil not dent. mark or mar as easily.

C Vinyl Tile is made of a laver of vinyl plastic bonded to a flexible backing material.
Vinvl tile is flexible and resists cracking. and is highlv resistant to fats. oils. mest
acids. and pewroleum solvents. The disadvantages are its high costs as compared o
asbestos or vinvl asbestos and its lower resistance to denting and scarring. Furniture,
espectaily chair legs. leave noticeable dents. In additton. women's high heels or
spikes can dent or damage its satface.

[\
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An

Note

Linoleum.  This marerial o a composinon of spedially treated hinseed oil, powdered
corhy resing wood tlour, and color puments spread over a cardboard backing and
rolled into sheees. Linoleum s available in cither small tiles or large rolls or sheets.
Large shects minmize yoints and provide an casicrto<lean surface than scparate
vles. Linoleum in large hecrs s more expensive than asbestos or vinv] asbestos nle
hut o more durable, with less chance of POPPING or coming louse. However. it

roguires more shall roomstall and isoeore dittionl o repair.

Linoloum Croc” o a roil e or stieer hnoleum that s surface-finished onlv. It

S, .. . .
should nor be contused wath true fimoloem, whose quality is consistent throughout

s thickness, Dimodeurs ruc s a Low cos: sabstitose, for dhortterm v only,

Cork. Corborile iy made oo mivmg cork shavings with resins, compressing the
plastic mrixture n molds, aad then baking. The tiles are used above grade: they are
not recommended for conerete. Corkdiles are warm. quict. and resilient. but not as
durable gy other flocr coverimess They resist water but are not resistant to oils, fats.
or crease. Thev would nor be recomeended for use in hiechens. dinetres, or

h;l!?:ﬂ HATUIAL

Rubber Tile, Ruobher o
Ghhe ourd de IR0 TR Lo ast! [“ e B derg T ‘1 NI O ] aAre M »i
LIOCT WOLRD Sy Ut amal CTack Too Castin, 1ANTIC OIMACTS anyg PLEUMents are miNe

‘ : : oo - . :
with the Lauid rebber rolicd ond prossed inre shects, then cur up into tiles. Rubber

vomade trem svethene rubber because natural

et
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UNIT X - WALL AND FLOOR COVERINGS
Wall Coverings Lesson 5
Objectives:

At the end of this lesson the studert will have a knowledge of the various tvpes of

1

wallbeards most commonte used in residenual constructicn.

Related Information:

The materials which are used to finish interior walls include wood boards. wood pancling.
ceramic tile. paper. fiberboard. glass, plastics. and paint. This lesson is primarly concerned
with wood pancling und tiberboard.

A+ Wood pancling is available in a varicty of thicknesses. widths. ané lengths. However.
the nost popular size 1s 4'x8 %" These pancls are available in natural or prefinished
surfaces and are applicd with matching nails or an adhesive paste. or a combination
of both.

Wood pancling s also made by reproducing a wood tinish by a photographic process
and then applving a plastic vinvl' coating, Reproductions can imitate alinost every
shade. tone. and grain of wood. These pancls arc inexpensive, but are not as durable
as rrue-wood panels. because the serface beauty s onlv skin deep. Repairs or

refintshing are almost impossible.

! ! t

Panel thickness is oxtremely important. and this is where the buver or builder must

be wise.

Normallv panels that are less than 's” present a natling problem. because the holding
sower of countersurk nails s greatlv reduced. In extremelv thin paneling. the
crlarced head of brad or finish nail practically passes through all lavers when
countersunk. Thus special head-tvpe nails must be used. and an adhesive is advisable.
Also. thin panching follows cverv defect and  conzour of the wall and fails to give a

teveling. flat appearance.

Full-thickness pancls are more rigid. offer 2 bezrer natling surface. and are less likelv
to twist. buckle. or pop loese.

iBi Wood Paneling (Boards'. This panciing consists of scparate boards that have a weod
tongue on ore cdze and & oove on the epposite odee. Thus when thev are firted
and nailed together thev tarm a single continvous-appeaning surface. The boards are

3 W

esuallv %57 thick and come in 470 8" & Land 127 widths and random lengths. The
finished face serface can gve a V-joint appearance or a tluted pattern. Panels are
available in such woeds as knottv pine. pecky ovpress. ozk. chestnut. cedar. pecan.

1 - - . K, -
and other more exotc varcties of wood.
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This type of paneling is costlier than plywood but has a special beauty that some

people prefer. The advantages are strength, beauty. and ability to be repaired or
refinished if damaged.

Hardboard consists of pulverized wood that has been reduced to pulp, the moisture
removed, and a variety of binders added to form a plastic mix. This mixture is

"

pressed and baked. Panels are usually 4 x7 or 4 x8', %" thick.

Ons trearment consists of printing 4 wood-grain pattern on the face and cutting
irregularly spaced V-grooves to represent random planks. Other hardboards have a
deep leather grain embossed.

Another type of treatment consists of covering the hardboard with a plastic film
printed in a wide variety of wood, stone, or fabric patterns with a2 baked-on top
plastic coating. Boards may also be left plain, marbelized. or formed into 4" squares
with a baked-on ¢cnamel coating. Thev are frequently used in kitchens. bathrooms.
and in other arcas as a tile substitute. Ir. some cases where a continuous. seamless
surface is desirable. they are actually superior to tile. The finishes resist acids, oils.
and grease. and hence are casv to clean.

Nt

-
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UNIT XI - SHEET METAL

‘Extcrior Uses Lesson 1

Objectives:

1. At the end of this lesson the student will understand the importance of not
combining dissimilar metals in outdoor work.

2. The student will know about some of the uses of sheet raetal in exterior work. and
which metals are used most for each purpose.

Related Information:

No builder in his right mind would install copper flashing with galvanized nails. or. fcr
that matter. use anv two dissimilar metals together in exterior work. tie knows that one
or the other metal. or both. will deteriorate.

Two different metals used together produce a cherncal reaction when wet. The reason is
that the metals and the water form a kind of battery and produce a tiny electric current.
In this process at least one of the metals will be graduallv destroyed.

The following are the most important uses for sheet metal in exterior work.

Flashing. Flashing is a metal stripping which covers the joints and seams on 2 house —
for example. the junction lines between the chimney and roof, housewall 2nd roof, and
others. Flashings may be made of aluminum. copper. galvanized sheet metal, or even

plastic.

- Chimney flashing

FLo SHINGS AND CTHER EXTERIOR USES OF SHEET METAL
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For the flashing to work correctly, the rocfing material must overlap it, so that rain
water will simply run off it. This prevents water from coming in from above. The overlap
should be large to prevent leaks caused by upsweeps of water pushed by wind pressure.
{In case vou didn’t know it, water loves to sneak into houses pushed by swirling wind
currents or pulled by capillary action.)

You remember that capillary action is a drawing up of water through tiny tubes or other
VEry narrow passagewavs.

Flashing around a chimney is flexible enough to permit settling of the structure without
breaking. On vallevs of roofs it acts like a gutter, projecting far enough on both slopes to
prevent water 2ntrv.

Flashings of all types mav be damaged by corrosive pases, fumes, and acids in the
atmosphere. They should be penodically inspected for breaks or corrosion. A “leaky
roof” is verv likelv to tum out to be a leak through, under. or around some flashing.

Small strips of flashing. usually of aluminum, are used over the tops of duors, windows,
and other openings. Thev extend over the top of the frame and form a water-tight scal
between the frame and the house walls. These are called dripcaps.

Aluminum in rolls is used te form a termite shield on the outside walls. between the
blocks and the sill. It is usually formed on the job so that it covers the top of the wall
and projects several inches down on each side of the wall.

Louvers. Louvers are finned or slatted open-
ings for ventilation on the sidewalls. Alumi-
num louvers in round, rectangular. and tri-
angular shapes provide maximum ventilation
using the least amount of material. Thev
also have the advantages of being non-
staining  and are inexpensive to buy and in-

stall.

GABLE LOUVER

Vents. A variety of sidewall and roof vents are available for exhausting fumes. heat. and
odors. They are designed to provide exhaust yot keep out the rain.

Vents for the stacks of drainace svstems are M-

a “special breed of cat” and need a copper

or sheet-lead flashing 1. prevent leaks. Most
gencrally they come as a preformed cap that \

slides over the vent pipe. They must be in-
stalled so that water flowing down the roof

flows on to the flashing and back on to the
roof -- not down the stack. VENT FLASHING

213
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Metal gutters will be discussed in detail in the next lesson, You should realize, though,
that there are many other exterior uses of sheet metal around a house. The illustration
below shows one of them.
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UNIT XI - SHEET METAL
Gutters and Accessories Lesson 2
Objectives:

1. At the end of this lesson the student will know about the various types of
rain-carrying equipment available.

2. The student will also learn the advantages and disadvantages of some materials.
£ ag

Related Information:

Sheet metal was one of the carliest materials to be used for gutters and leaders. A
galvanized shect metal, heavily tinned. is still being used. It has the disadvantages of
rusting and staining, however, and so aluminum has largelv replaced steel in modern
censtruction,

Aluminum gutters come cither with a baked-on enamel finish or in a natural finish. The
baked-on finish is better looking and more popular. The gutters can be purchased in long
lengths, minimizing joints. or they can be made in cne piece right on the job. Some
contractors have a truck that is capable of preforming rolled aluminum stock into
continuous lengths of gutter. For example, a 60-foot length of gutter can be produced in
one prece with anenamel finish. Preformed fixtures to fit the shape of the gutter are used
as hangers, or a long spike with a ferrule may be used.

yutter bracket

Two picces of gutter can be joined either by lapping the joints where they intersect or by
using a preformed joint. Lapping one section of gutter over another. using an alvminum
liquid solder and rivets. works well for lengths under 50'. Lengths that exceed 50" are
more subject to the stresses and strains of expansion and contraction. Thus a preformed
joint in the shape of the gutter is used; it provides a builtin expansion feature. The
center of the preformed unit has a neoprene (rubber) strip that acts like an accordion
and provides room for expansion and contraction.
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Many of the fittings such as cotners. downspouts, and end caps. come preformed and can
be secured wath sluminum fiquid solder. or rivets. or both.

A utter must be installed with the proper pitch to the outlet end or ends. Normally. a
pitch of 4" on the outlet end s sufficient. because water will flow rapidly enough if
there iy reasonable prtch. Too much pitch, on the other hand, causes the water to rush
down 1o the outlet faster than it can flow out. and thus can cause overflowing.

Never asaume that vour rocf line is level. because frequentde it is not. Establish a true
level hine. using a level, chalkline. and ruler. Onee the gutter is in place. test it with a pail
of water o1 4 hose to see if vou bave pitch and of the rate of flow is good.

The leader or run-off pive must alvo provide tie proper pitch if offsee. As a rule, '2" to
the ot provides o rapd discharee of run-oft water. Fittigs should alwavs be insealled

with the upper fitting vome made the fower fitting, to keep all the water inside the
leader.,

Tapered sleeve skould fit inty
e rain pine and not nver to
prevent water from running
ot

Prtch leadsr pipe tn
run off water -~

— Vo = ~ — _PITCH

Polyvinyl chloride. PVC gutters are plastic gutters that are installed in the same wav as
aluminum. Howevcr. they still lack popularity because of two drawbacks. They have a
great expansion rate and hence have a tendency to buckle in tighe quarters under high
temperature. They also are less rigid and present a problem when ladders are placed
against thom.

Gutter screens and covers of vanious types are available. They are fastened to the top of
the putter for the purpose of keeping out leaves, twigs, nuts, rubber balls, and
unidentificd tiving vbjects. They have their plusses and their minuses, however, and many
people prefer to peniodically check and clean out the open gutters instead. Since some
junk does get through gutter screens anvway. some cleaning will still be needed. And
once the gutter screen is in place. cleaning becomes a major operation instead of a minor
nuisance.
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UNIT X1 — SHEET METAL.
Interior Uses

Objective:

Lesson 3

At the end of this lesson the student will know about additional uses of various types of

sheet metal in home construction.

Related Information:

Sheet metal has many uses in the interiors of homes during constructicn.

Mctal corners.  Most homes. whether they are finished with plaster
or plasterboard (shectrock), us preformed metal corners for the in-
terior walls. They are made - 7 alloys of tin or zinc to resist rust and
are used to reinforce and provide straight. smooth corners. They are
also made in a wide range of preformed arches. primarily for plaster,
but some can be used with wallboard. (Note the perforations in the
illustration. These serve two purposes: they provide for nailing and
also act as Keys for e sheetrock spackling paste.)

Wire fath.  This is a preformaed wire mesh, most commonly in 24"
96" size. These mesh sheets are nailed acrow. open framing or rock
lath - covered walls and are used as a base for plaster. Wire mesh pro-
vides strength and i iadity but has enough flexibility to compensate
for seetlement. It iq chpccmll_\ uscful in corers and joints, as a rcin-
forcement to re ise racking.

Galvanized sheet metal. This meral i widely used for heating and
air-conditioning ducts, pipes. and fittings. It is also used as fluc pipe
for heaters. furnaces. and appliances. Galvanized pipe is used for fan
ventilation and other exhaust svstems.

Aluminum sheet metal. Sheets of aluminum come in various gages
and widths: it may be used in place of galvanized metal for some
interior uses. Aluminum is sometimes used to form the ducting pipes
and fittings for forced hotair systems and to repasr them. Some con-
tractors still use it to enclose cold air returns between the joists rath-
er than build ducts.

to
-1
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Sheet lead.  Lead in a rolled-sheet form is used frequently to form a waterproof base for
stall showers. Once the stall shower is framed, sheet lead is placed along the bottom, with
the sheet folded and continued up the walls. Thus it forms a huge lead pan abour 12”
deep. A sheetlead base permits a wide range of custom-built shower stalls. The basc then
receives a bed of cement and ceramic tile plus a floor drain. Where size and shape of the
wtall are standard. bowever preformed terrazzo bases are usually used.



UNIT XI - SHEET METAL
Prefabricated Products Lesson 4
Objectives:

At the end of this lesson the student will know about the various prefabricated metal
products in a home and how they are used.

Related Information:

Sheet metal has been prefabricated into many useful products to be used in construction
or to be udded on. The following is a partial list of the products most commonly used.

. . . ) Joist suspension wire
Gridwork.  Sheer metal strips i the form of angles pe

and tees are frequently used to mstall suspended
ceilings. The gridwork usually consists of a sheet-
meta! angle strip around the walls. Then a network
of T-vhaped runners s installed on wires. and vou
have @ metal framework to hold up ceiling panels.

The pancls vary in texture and design. and some are J/ Main tee
omitted for lighting pancls. or support

The ceihing iy thus suspended from the joists and ina sense just floating. This type of
cethng s ideal for access i case of repairs and is also readily adaptable for additional
lizhone.

Laundry chutes. These chutes are prefabricated out of metal and are intended for
in-the-wall or through-the floor installation. Some units come complete with a pre-finished
metallic hamper housing.

Fire doors. Doors leading from an attached garage have a sheet-metal facing or covering,
Thev are mtended to act as a fire stop in the cvent of a fire in the garage. A garage. after
ail. houses a car that uses gasoline. Gas spillage and a possible short in the electric lines
are fire hazards. The galvanized sheet metal acts to retard the fire and confine it. Some
sheet metal covered doors are factory made. others have the covering installed on the job

SHEC.

Awnings.  Prefabricated alummum awnings moa varicty of colors and designs are available
for windows, doors. porches. canopics, and carports. They are extremelv light in weight
and sturdy and hence need no heavy understructure. For this reason, as well as their
resistance to fire, thev are readily accepted by most building codes.

Aluminum doors and windows.  These two products have solved one of the toughest
chores for a homcowner. Previously. heavy wooden storm windows and screens were
constanthy being interchanged. This involved much labor. painting. and the risk of
accidents from laddess. Todav such windows arc permanent and are self storing.
Unfortunately, vou still have to clean them.

219
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UNIT XI1 - VENTILATION
Purposes of Ventilation Lesson 1
Objectives:

1. At the end of this lesson the student will know how ventilation affects health,
camfort, and the condition of the structere.

2. The student will also understand how insulation and modern airtight construction
make ventilation even more critical.

Related Information:

Ventilation refers 1o the arvulation of air that expels moisture, heat, and pollutants and
supplics fresh air. Trulv this 15 one of the most inportant features in a house, and yet it
is sadly negleceed.

It is amazing how many homcowners, builders. and even building codes neglect this
critical factor. This ignorance prevails despite the casy access to education, printed
government gaidelines, and tons of free literature by manufacturers. But you don’t have
to be ignorant, Read on.

Ore reason thar indoor ventilation has becomne increasingly important is that the amount
of pollution in the home is rapidly inereasing. The combustion and cooking fumes alone

add great amounts of pollutanes and moisture to the air. Add to this the combined
vapors of houschold chemicals, and vou have a serious threar to health and safery.

C
\‘\i?s &((&:@ ‘/)
=
e

Recent research nas definitely established that a wide range of illnesses is due to the daily

cxposure to smoke, cooking fumes. chemieal cleaners, and various spravs. Today’s average

kitchen and storage cabinets contan aboue 40 houschold chemic. “srays in tne form
of deodorants. hair dressings, deodorizers. and polishes keep the "ne " These
pollutants can cause or aggravate respiratory problems, allergics. s - ..fations,

dizziness, and even depression.
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Where gas appliances are used, they consume large amounts of vital oxvgen and deliver
toxic pollutants in exchange. Ventlation s vitally important to expel this polluted air
and bring in a fresh supply of air.

Cross ventiJaton s cspecially important in the bedrooms. Proper wentilation removes

warm, moist. and polluted ar and 15 an aid o deeping comfort,

Bathrooms and Kitchens should cither have naturd venolation from a windew or forced
ventilation by an exhaust fan. Mose building codes require that bathrooms that do not
have natural ventilation have an cxnaust San that works automatically when the light

switch s on.

Fvery winter vou can read in dhe newspapers some sad stories of families ;\sgwh}'\iatt'(l m
their homes, What happened? They were cold, closed up the hous tight!v, and used a gas
or ]\crnr.cnc heater to warm up. But  the Leater was not prnpclly \'cn[cd te: the
out f-doors or not vented at alll A fire needs onvaeen inorder to burn. Man needs
oxvvyen moorder to breathe, When the e waed up the onvveen, it went out and the

people were ot ton permanentiy

Fven it wou are not asphyadated by o Lk of onveen. poor sentlation may mahe s o
} : i .

fu‘] g!rx):_'f,f\’ oy hc;nl;u l)‘..

o addition o protecting vore vendlation plavs iportant role in the appearance,
maintenance, and e Bite ob the comacrare inacdf Paing poeling and mosture in the walls
thet cuts down the effidiency of the insalation are onlv two of the wavs that Improper
ventibitior can mahe vour house sichs Add o thar mildew . flmgux. rot, rust, and

condensarion and dampnessand che Gld homesad may neser reconer.

Effccuive msulation and airtieht construction wre o curse without proper ventilation. In
other words, the more perfectle tight the houses the more entical the ventilation, The old
barns our grandparents fived in had very fow venalation problems. The fresh air that blew
in the doors. windows, and cracks was cnoush to cive vou gooseflesh. Then from time to
timie the cowbov and Indian fighte wdded nore vennlation with their rocks, spears,
siv-shooters, and arrows, Fotho were snore concerned wath inhalation and exhalation. and

they had no tme oo tass wirh vannlanon

AIR SPACE
VAPOR BARRIER

A e
WARM, HUMII 4 /_fr

INSIDE AIR K \ COLD AR
e =
MOISTURE -——-"\Vl | S
. _'ﬂ é N /
1UDNN




O

ERIC

Aruitoxt provided by Eic:

UNIT XII -- VENTILATION

Windows and Doors Lesson 2

Objectives:

1. At the end of this fesson the student will understand the function and importance of
windows and doors in ventilation.

2. The student will also realize that the improper selection and placement of windows
can defeat the purpose uf adequate ventilation and create hazards to safety.

Related Information:

The basic functions of windows are to furnish light and ventlation. This seems like a
relatively casy job  but is it? Windows are frequently selected on the basis of price. ease
of installation. ar Fow thev fit into the architectural scheme.

Many double hung, casement, awning. and slider windows are <o cheaply constructed that
1t takes superhuman strength to operate them. A mere human often gives up the struggle.
As a result, the ventilating ability of the windows islost - in some cases for the life of
the structure.

Windows are frequentdy pliced to provide maximum free wall space for furniture
artangement. Thas they are Rept to a rinimum for convenience or cconamy, and in
some cases are completely omitted.

Omission or mncorrect placement makes cvoss ventilation difficult or impossible. Some
bow windows and picture windows are selected for beauty alone and have very small or
no openings at all. Anv combination of these errors produces a structure difficult to
venulate. This can ve overcome to a large extent by air conditioning. but without it the
windows and door; are the onhy sources of ventilation,

Poor windows also provide a poor cat i tme of an emergeney. Some windows when
fullv opened canaot be used to escape a fire becauswe they are too small. Windows that do
wot operate properlvare extremely hazardous for children or elderly people. To
compound the problem. mainv windows are placed high for furniture arrangement and
make Lo provsion for tire or erergencies. Thus window selection is a mighty important
decision,

Doors ere abso an important soarce of aenulation. The biggest problem with doors s
getting “hem to open and dose properls. Sometimes doors give vou the reverse of the
window problem more ventlation than vou need or want. Frequently doors are so
poorly fitted that they automaticaily ventilate. A door is most times considered as a
source of privacy and protecoion, and ventlation is frcquenty ignored.

Homework (duc in one week).  In vour visits to fricnds. neighbors, and kinfolk, sce how
many windows fall into the “poor”™ catezorv. Remember, vou anly have one week,
SO yget going.



UNIT XII — VENTILATION
The Importance of Attic Louvers Lesson 3

Ohjectives:

1. At the end of this lesson the student will realize that proper louver ventilation can
increase comfort and add to the life of the house.

2. The student will also know the critical areas affected by louvers.

AN

NENTILATE
Joue
ATT\C

Related Information:

“Louvers™ s a fancy name for air vents located in bascments. sidewalls. overhangs, roof

peaks, and roofs. These ventilators circulate air and remove excess moisture and heat
from various parts of the house.




Attic louvers are installed in end wulls of 4 gable roof and provide necessary ventilation
for the attic and roof spaces. both winrer and summer. For examnple, summer heat can
castly reach temperatures of 1307 and more in attic spaces. Attic louvers, properly sized
and located. can expel this horair and appreciably reduce the atnie temperature and that
of the rooms below,

Air maovement through sech lousers depends primanly on wind direction and velocity. In
simple fanguage this means that 1 dhere oo wind, or f the Touvers are not facing the

wind. the movement of air 1s 2ilch.

Fooovercome this problem. the wddition ot louvers or vents in the caves will provide a
movement of air even without @ wind. This simple correction will result ina difference in
temperature between the attic and the outside and provide a movement of air. Then if

the wind blows past the cave venew thicwdl provide an even better movement of air.,

Warm,_ humid air flows O{ll of roof vents

Note: Air passing over roof vents creates a partial vacuum that
pulls out hot air

pulled out

‘Qw

A combination of siphon action plus air currents

Establishing minimum sizes. locasion, and design of louvers is

an exacting science. Their importance 1y stressed by the Feder

al Housing Administration, by architects, and by manufactur
ers of ventilating equipment. The government housing agencies and manufacturers fum:sh
casyv-to follow guidelines and charts. This vahnable and necessary information is frequently
neglected by careless builders due to w Lok of ngid code requirements.

As a simple examples lonvers should provide o minimam free opening of 1/300 of the

ceiling area.
Example: House with 1000 wprare font cothng area:

Louver should \n|u,|| 10300 of tatal an

Thus: - 1 Tong 1000 31 e i i
us wo : " of 31 square feet re qumd.

239

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Test:  Sce how factual this lesson is. Observe how many small ranchstyle houses have at
least 353 square feet of free louver space. (Most small ranches are 1,000 square
feet or more.)

During wintzr weather a wanin attic, plus the heat of the sun. will melt snow on the roof.
However, the caves do not get the extra heat from the attic and this tends to create ice
dams in the gutter and roof overhangs. These ice dams can caase water to back up at the
eaves and onto the ceiling and walls below.

In a well-built house, a combination of adequate insulation and ventilation can keep attic
temiperatures low, and melting over the attic space will be reduced. Snow remaining on
the roof is a good sign that insulation and venrilatior are working.



UNIT X1I - VENTILATION
Correcting Problems With Louvers Lesson 4
Objective:
At the end of this lesson the student will understand that louvers can reduce or prevent

paint peeling, moisture. decav, and mildew.

Louver vent

’ Attic
\,&J) . .~ Ventilators
ca
.'.k_-'
-~y A A . "‘:~“
/’ P 4 / '.o \“ ““
t Jf'k » Under-eave veit . .

(W - 3 2
WWall ’II \Ne Dryer ven

vea e

Kitchen Bath 4

O

Related tnformatios.

A crawl space under a house or porch should be ventilated by louvers to remove
moisture. Moisture in these arcas is created by moisture rising from the soil or damp
masonry slab. This moisture can condense on the wood below the floor and cause decay,
mildew. and odors The ventilators should be installed as high off the ground as possible

one on cach corner. Cross vennlation is extremely important to create a movement of
alr.

FOUNDATION
““~~LOUVERS

.
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Miniature vents ranging from 1”7 to 4" can s+ installed in
exterior walls that are subject to paint-peeling and heat-loss.
These vents frequently provide the onlv practical way of
releasing dead. damp air from spaces completelyv enclosed.
The miniature vents are installed between <he studs. in the
rafter spaces of fiat roofs, and other hard-to-reach spots.
These vents can also be used to ventilate recreatior-room
walls in a basement.

INSTALLING MINIATURE VENTS

. . - - Y. b3

These vents So increase convecnion currents within the walls and do cut down the
1 - == . 1 . . . N . . .

maulating eftscionev a hitie. But vou can’t have overvthing. This is the price vou must

sometimes Pav to prevent paint from pecling or wood from rotring, Where a moisturs

t
. . 1 - 1 1 -
?TD:‘I;‘T‘.‘. CNISTS and vu c4an TC.::Cl7 1T = VOU fan also venti:ate 1r.

© -3 V" pansling i -

‘ b : @ tiasemant / / A

S vent:-
L / =) ® la%e ra*ter

\ -_ space

//
-\-u‘ { 2" ventilate
@ . i exterior walls
o
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hoiss far Binam i
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Special roof ventilators can be installed where standard ventilators fail. Any ventilator
will work well on hot davs. because cooler air pushes the warm air up. and it exits out
the nearest opening. However. special roof ventilators don't have to wait for hot davs,
because they siphon the air cut. (See page 224 for illustration.) This special vent is
designed so that as air flows past the vent opering it causes the pressure to drop inside
the vent collar. Attic air with normal pressure flows into this partial vacuum and is pulled
outside. The principle is simila= to that in sprav guns for spraving paints, perfume. or
msceticides. As air speeds over the tube leading to the liquid. it creates a low prussure.
This creates a low pressure within the tube as agaimst the extra air pressure outside the
tube. This forces the liquid ue the tube.

Compressed air

t .

Jet of air

Partia! vacuum
-~ A~ pressure

A1 pressure forces
hguit upware

™~
e
” »

-
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UNIT XHI -- INSECT CONTROL
Preventing Termite Infestation Lesson 1
Objectives:

1. At the ond of this lesson the stedent wil! know FBow location and construction can

invite termite infostation.

20 The student will also realice whae precattionany measures he can use o prevent

TETMILCS 1N CONSIIuCTIen, [

/s
ar

)

nés

Related Intormation:

by T ¥
Termizes am¢ mancloos ortrere Tor Trodals Delalows, \:;,:Mu‘\. ard dessers. al! ey need

O cat 18 reood

The termites appearing on the vastern seaboand ate called sebierrancan rermizes becanse

thev ordinarily must have protected aecess o soil for moisture. or thev cannot sundve.

Thus. the nevessing of passing o soil to wood and hack again Jetermines how

ceed

Sulgesstil

-1

¢ ot construction and the

X
ICTMIES are S0ng to Do 'n

locazior car thererare creath incroase the chances o

. o L \ )
For better appearance. madern Fomos are buils low sooas to “hue™ the ground. This low.
r by

hugging consmucticn. plus shabvonsrruction of homes and zdditions. reailv kang out the
“welcome mat” for sermites. Ther wh:n builders convert a beaurtt Ji uoodawd into
develooment of homes. the termetes are the harowest Buiiding homes in the woodlands is
ke boilding woodburger <tanids for termizes,

hlrle]
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1. Construction factors.  All stumps. logs. dead branches. and wood debris should be
removed from the site before construction begine, This actomatically gets vid of termite
colonics already established.

Don't bury scrap lumber. paper. or anv other torm of wood prodact in bucktilling

toundations or i filling for porches, steps. and crawl spaces.

Construction ot traming should be at least 67 above ground. and the highor the better.

Al wood. such as basement windows. ourside steps. coller doonand Joor trames shoald
v . )
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UNIT XIH - INSECT CONTROL
Identification of Insects Lesson 2
Objectives:

1. At the end of this lesson the student will know sore facts about the nature of
termutes and will be able to tell the difference botween a termite and a tlving ant.

2. The student wall slso gain a knowledge of certain other insects that damage wood
STTUCTLIES.

Related Information:

Termites are mean. vicious. beadv<cved, seil-inhab:ting insects that feed on wood. paper.
and similar celluiose products. This lesson is primarily  concerned  with their
wood-snapping activities. because wood is high on their menu list. Their threat to pape
products such as test papers. worksheets, and textbooks is minor ~ due to the heroic
efforts of teachers around the world. Teachers for vears have devored evenings, weekend.
and vacations ro swatting and spraving. and by row have the paper and burok thress:
lickzd. Their expert knou.cdgc gained from this experience is set forth in this kesson so
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Powderpost bectles make real fine holes in wood. and thar tunncls are packed with o
fine. powdery wood dust. They are especially fond of old homes, and the powdery dust
sifts through. making little piles. They like to snap away at roof girders and joists and
other high and drv stuff. whereas termites like the sills and joists near the soil. where

there is moisture.
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