Bl

. ¢

. DOCUMENT RESUMNE _
. Y : _ _ , .
. BD 132. 281 = | , S : CE 007 523 .
R . Y ’
AUTHOR : ﬂlllials, Paul;: Carpenter, Bruce .
JITLE, . . Constructlng Wood Agrlcultural Buildings. An’
LN Instructional Unit for High School . Teachers of
o Vocational Agriculture. R
INSTITUTION Kentucky Univ., Lexington. Vocational Education,
' o S Curriculum Developnent Cepter.
- REPORT NO . VI-103-430
PUB DATE 74" ~ ,
NOTE' 37p. . : ' . S

Y

[ J
. EDRS PRICE MF-$0.83 HC-$2.06 Rlus Postage. . -
.DESCRIPTORS. Agribusinass; Agricultural Educatiomj~Agricultural
Engineeringy Behavioral Objectives; *Buildings; .
Building Trade *Construction (Process); Curriculum; =
.Curriculunm Guide ;. Instructional Materials; Learnlng
Act1v1t1es- Secondazy Educatlon, Teaching Guides; .
* *Jnit Plan; *Vocational Agriculture- Vocatlonal L
‘ Educatlon, *Hooduorklng
ABSTRACT S ‘ ’ P
This 5—ueek unit on COnstructlng wood agricultural/
buildings is designed for the junior.or senior year of the regular"
agribusiness course of study or as part of the agricultural mechanics
program. In outline.form, the unit is divided into eight major
performance objectives. Each objective is subdivided intdb the areas
of content, suggested teaching-learning activities, resources, and
~evaluation: The ‘major objectives (cohsisting of -separate sections)
»relate to the subjects of (1) importance. of wood products to modern
- agriculture, (2) materials, (3) calculating a bill of materials, (4)
laying out a frame building, (5) framing a building, (6) cutting a
~common rafter, (7) roofing a building,-and .(8) constructing exterior
valls. (Author) oy N ’ o g

13

*******************************************&*******************ﬂ*******
Documents acguired by ERIC include many informal unpublished *
‘materials not available from other sources. ERIC makes every effort *
to obtain the best copy available. Nevertheless, items of marginal *
reproducibility are often encountered and this affects the quality *
 of the microfiche ahd hardcopy reproductions ERIC makes available *
*

*

*

*

E % % % %

% 'yia the ERIC Document Reproduction Service (EDES) . EDRS is not ,
. * responsible for the guality of the original document. Reproductions

‘i suppl¥ed by EDRS are the-best that can be made from the\orlglnal. \
ﬁﬂ****t**************************************************************

~a . ,
4




- 5 AREPTRNC I T BN
: ey - D w
- ' \ - . h T ', .~
- ‘\, < R g . :',7
) . Lo L N & - .
‘ Y L . - -
s. : ? e ., 2 s
o , . . ﬁ\< : % | 7
ST N ©
. - Constructing Wood Agricultural Buildings I
s B . ' . ’-~_i - ( . ) /,
. . .~ S . : . V.:, - ,
w N\ : R
Y : . , ? o bl - .
’ ApoInstructional Un¥t for High School - = - R :
- L ‘Teachers of Vocational Agriculture.” = - : .
. ’ " . L. "‘. o . } ' . . .
S N AP
B .‘o o/ coe . L . R . ’ :
TR, .
PR , Developed by 3
- . # '
- - . Padl Williams~, _ >
Teacher of Jocational Agriculture “ ‘e
J ' ) ‘Morgan County_lHigh School .
‘ West Liberty, Kentucky * -
S
. . v . ’-P
R w
: S -i !
Prepared by, . 5
R - ! Ty = v
. ' . Bruce Carpenter ’ “
' Curriculum Specialist :
' Curriculum|Development Center g
. K ~ ' v,
L Y co e‘ ) ) ' ‘
: ’ 1974 : »
* A TMENT OF HEALTH. _
' \ t U'SlED:UpCAAaTlo" :rﬁb:;aoi -
- b N .
N - un!?::’b'cn.ou
. ) iT. HAS BEEN REPRO-
1. . < W'SE:%:&‘?:: AS RECEWE%:.':;?m' ¥
N, ObE PERSON OR ORGANIZATION ORI G0
oy - THE pE” POINTS OF Y|EWOQOPR'EPRE" ¢y
» . ' \ ‘ ::LNT?ED DO NOT Nﬁgﬁ?\_“m;‘nuTEoF S i
FFICIAL NA A g
") | ~ ., EoucaTion POSITION OR FOLICY i
N o v‘"-' ! > ' e . . : Y] '\:n
’ b R KN o A -t
, \ ‘. e ~ i
Q - A ' 5_'. ’ ) a1
— : ’ - ‘ 2
(N. - A t" ‘e ' R
» [ . . k . ‘) ‘ (] %
\ - 1 ! ¢ SN ’ X . s - “
o ' B < S |
ERIC S a o N



R 7 0 . A}
. . - ]
3 , .
[ L} . - [ ?‘ /' [
oy ¢ B . ! ;
. . R ’ . v 7
‘. . i : v S
’ M . ! ‘?'a ‘n :
oo q | ‘ , . /G
. - ! ’
.ZL‘ . ‘ . /-
. . @ ‘ N « . S R
. . . / - ) L T I
’ ‘M;ﬁ Ja§ Buly for his excellent assistance : :° -
> ] - P ’ ’ ‘. e . \ . “
) =0 oy U G B e
1ical gontent of the unit., Also, special'. - "' - . .-
. i I Arw Lo, «. T PR ‘
o

'>than3:is extended t Mts. ﬁé%lﬁchrader"fOr éﬁiting‘the material L e

B ~ a s . - PO » . . < .
and to Mr. Raymond Gilmore and Mr. Steve‘:Statzer for the.artan{k._ . e
. Iv | ‘u . ) N ; / .A . - : « . : L
L v | R . , , v L C e
. " ¢ . ) U ] L e
, . : ..
~ - ,
. p x . A .
' % \\ bl . R R ) ’ . 1]
D).‘ . . . -
L » . 4 N v
. a SR : .
. - s . / ~43 ;
\ - ! Ta ¥ R ‘ "
- T ' ; I
. e : , .
< -
. 1Y Y
L t ‘
. b ¢
" ;
¥ . ;
. \'\
|
v y 5 ! B
1 v
B At -
i Loa
- - N - - 4
~ ~
° h w v ‘
* - ’ A
. .
. ) - .
> - AN
. ! ' B , . )
. ) s .
& L ‘ ( v
- . 3 2 -
Y ‘ A "?‘V :
g I B :
) e P v ' .. 1 ﬁi:" ’h" ne,ww F
»

s ‘ . : ,
. . vt



L
-

oo 4 Co .
R ERETY 1
It & i
\:.1 . (4 ’
o . 7 S
N ‘.7‘ ¥
R ’ * .
v
0 L
< - 3

" List of Objectiv’ee' S et eie s e e e e v
’Sug'gest_ions‘for Unit\Uf B
"Lessons . l

"- , . L . i . . 3 -

L&

\If Idmtifyin%thé Materials Con;n/qﬁly Used in WOod

) oo 'Construction . .

ITI. "Calculating a Bill of Materials..

S . . v |

Iv. Lay_ing'Out:‘ a Building Foundation

v. ‘/Er/a’nfinga Building . . « « ... .

-~

// -

’

VIII. Constructing Exterior Walls . . .-

Appendix . R R . e %

Reference List .~ \ . ) Ve -

- VI Cutting a Conmon Rafter eTe e e -

VII. "Roofinga Building e e e

. ST Y
3 _ka }‘ - P .:(“’.‘
. kg . 2
3 S
£ R v T
L - A :‘_‘ '
» Y R ty
- et LR "'. % s %
- > t
oo\
2 Page> "¢

I AL NI 8 ‘
‘\\ ! : ’
,\ ¢ W '
. .\ L] : L] L] L] . v ’
. . .
. .

o I '.Importance of Wood Products to Modern Agriculture B

»
3
. rt J
T U BT 6 .
° . "
B 8
11 (
13
...2.1..115 n=

L &
¢ - ! s
.
@
........'A\—Zl

%
Ll
L.
\\
.
Bt
7



IV N .' 4
L. i [ ! \ . !
['% . . . J
[} ooy g
. ] : i
A ] P :
' “)\ ! R . 4
T BN . e A
- e f i . DR
N [ &, v R 1 .
[ -
N *
(SN > v L] e '
. ] \ A N i N
Tl . > ..\
D, e ~ AN
. e
o .
' : .
9 . - . il ' [ o . . .
- T N 6 .

-

oo Ha;Lor Obfective:: = . S

- ! . R L ., 3 . . . -
i - Performﬁnceiobjectives{ The student will
, .~ N . . $ L3 ’

=~

e III.  Calculate a hill.of materials.
3 ; : ‘ S €

~.

-

o Ive
: e : ! s
cue T V. Erame a building. '’
v

A
\, . . " ’ :
VI. Cﬁtta common rafter.

'V;I.' Roof a buiiding. ¢

7 VIII. Construct-exterior walls.

. ™~ °
0
T
L3 N
; f
a o “
NG -
. R .
[
M /.’
v .
a4 3
T - -
N '
i * i ) . N
A k4 '
‘ . -3 ’
. ; ot
_P a
. . R N >
! -~ W ‘ N '
L
»
RS *
” \
.
.
[
1
' 5
N
.’
1

Q o v . ™~ ‘

ERIC . k -

Aruitoxt provided by Eic: . . IS
. -

4

'lay out a building foundation,

g .
yoos 0
.o K
8
3 .-B
i,
4
4~.’
e
;
y
@,
. <>
I3

R " . .. Upon c;mpletion of this uﬁit, the stﬁden; wil '
the skills necessary.for»construdting,iarm\buiLdings of wood products.
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UNIT: CONSTRUCTING WOOD AGRICULTURAL BUILDINGS - .,

1 -have developed -

-

-~ I ,Dgscribe)fhe fmportance\of“ﬁubd products to modern agriculture.

II. Identify the'materiaisféommonly use&”in wood-construction.‘

&



UNIT: CONSTRUCTING WOOD AGRICULTURAL BUILDINGS

s
. -

Suggested Teaching Timed

<

“mechanics labora toryy

‘Suggestions for Introducing the Unit e /

- © ) * .

.

This unit on constructing waod agricultural buildings should take

: ,approximately five weeks to teach and should ‘be taught primarily in the

o
.-

©

»

Place of the Unit in %he Course of Study - ‘ ' ,

'Y -
.

The unit may be taught dﬁ:ing the junior or senior year of the

8

a o

regular agribusiness course of study or it could also be used as a

' part of the full-time agricultural mechanics program taught during the~

junior and/or senior years. Regardless of where it is taught, the unit

should aid the student in developing skills necessary for constructing

\
wood agricultural structures.

s ' \ ’ /

In introducing the unit.-the uses and qualities of wood.shduﬁd'be .

\ N

‘stressed.‘ Wood 1s an dmportant building material that can be used for

many structures on the farm. : . ' X , - L

. . '.‘\

e’ . ."f
Interest can be created by taking a field trip’ tosa farm in the

L e

comﬁunity that has made good use of wood structures. Other methods of -

» '

creating interpst codld be showing slides or films that point out .
T ‘ ’ L . '
the many advantages of wood on the farm. _ N N

After interest has been created, involve the students in discussing

the different steps to follow, An lonbtructing quality wuod structurcs.

_Differences ©of opinion nay arise als to the steps to follow thereby

creating more interest. L ‘ \

L4
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. © 1. The student will describe e imp ‘ ‘] L
o . agriculture. ' . S N
Lo \ v \( S K '\ . : ' I . ' . ,” ‘;
%3 ' N A’p\ O'Ptent ‘ \7 '«, ol : //'1, y ‘ «
;' ) - ‘f: i‘l ' Uses: of wood and wood products in modern- agriculture ‘. 'f . \FK
e - oy S i ) ) ~
* s a. NFarm buildings > . ot N Lo
Joe | o | ; '
~ (X ’Conventional or pole ‘type barns! - : | .
’ - . b RN . . s, | J, .
L (2) -Sheds -+ . -1 S e
T ) - S : O S A
(a) " Machinery shed . - o : [ve ’//&
(b) Storage ished - "
i (¢c) Livestock loafing, feedin or breeding sheds -i. o
(3) Utility buildings such as pump house or farm shop e
. . - b. Farm-dwellings . % ' o %
. . ’ . b
\ ' " c. Tences an tes e g Coe f ‘ . %
¥ . ' 3 ’ ' e I
. " ' e " ’ ’
o T da Livestock feeding and handling equip nt f2> ' / ,!
- o I N ‘ o
e. Special puigose buildings oy /f,—/ - P : '
u‘i ~ . . /,':‘,l—// AN \ | ' Ve
(1) hrod&er house | //{/’/?/4 . f o ? f;
. ) oo . _ K .../‘ - ' -
-(2)". Farrowing house - : f ) . /
- ‘ " u# : !
_— (3) Feed processing and storage house =~ . . - o
N St S v A e ’ S : [
: 2. Advantages of using wood.and wood productglin construction B S
-’ a. Relatively inexpensive material when compared to many : "J
bu11ding materials Y \ . .
. I .
X3 . i !
. b.” Lightweight . , v ‘
4 : . : : ‘ . ‘ | i ! ‘
‘ N c. Easy workability . , . - ( "
' d. Available locally in the sizes and grades de81red in most l
- instances ' R ‘ :
B. Suggested Teaching-Learning Activities:,d . o 5' j
. 1. TInvolve thevstudents in making a list of tHe wood buildi gs on
their farm. Conduct a discussypdn concerning the use of/ ood in
the dlthant types of farm buildings. . ; ; |
. _ o . ;
' 3 ’ . o ; I
‘ .‘ l b} A\ -
| ~ . N
N . [ 7 , . » ’;, J
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. ﬁ\.. Involve students n deuerminin,g the cost of lumber . vCompare LT T .
- lumber prices to the prices of other “building mterials“used I
=~ in agricultural construction. o _— "y‘»»f, ‘ o
. ', . .o, Al ~eas ¥ » ‘ f\‘:
3. Diy/ide the class into teams, with a specified captain for éach . | .,
" team, to develop ad;list\of agricultural uses for wood produets. « ¥
Develop a composite list of uses on the chalkboard ' o !
4. Vi,sit a local agricultural farm and let. the students make'.a
1ist of all fhe uses of wood products they can obserVe.
St o7
5. Show the film, "Lumber For Homes, " Audio Visual. Services, < N
Un1versity of Kentucky, Lexington, Kentucky. L , , * 4
PraCtical Farm Buildir&, pp 21-23 ' . .
L Farm Bu!l.lder 8 Handbook, PP- 31-33 : I )
. ' : - - ’ ‘ g "v L
2. Ims - oo . . .
g'i]l‘l : o / ’ . i . .
"Lumber For Homes,"'22 minutes. S, . ‘ s
| e - : - ’
Evaluatior(-* L o T L : &
Have the students discuss, ~\eitherlorally or in writing,. the
uses and advantages of wood for agricultutal construction: )
Evaluate thé studeénts based on the’ number of uses and qualities o \\
listed in the discussion. . R . . !
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II.' The student will identify the materials commonly used in wood e
_ . gonstruction. . o : "
. . . e, B B * . . T~ -
v 3 X oo . . . :
. AT M e 7 SR .. :
| - > 1. . Lumber . : 4 , ’ o
S . f , P ;.
' . ’» . . - Qa. Types o ) ‘. ~ . . , y P .
s T Softgpod T T . ., g
L : (2) | Birdwood L o
v‘ ! , . (3) Plywood 3 ; . } . . il . ﬂ“-‘-“..‘._;, et
RO ' - b. Grades of h,ardwogci‘ or- spf twood \lumber— .
SR ew . . . s 4 ° . ) B y
o (1) ¥drd ./ : (( | -
J . ¢ - oot S - -
/{\‘ . e + .(a) “Lumber commonly used for construction _ s
< - : » * (b) Basic grades of yard lumber '~ - - -
IR ) ] i S8 sV A
. , S " ', == Select or number 1 ol ag o
. - --' Construction or number 2 i
d - e ' - ==, -Standard Qr nymber 3
coo0 . O . -=. Utility or number -4 ) A ,
' Ea - * .+ == . Economy or number .5 : ’
o ' . )
< N t
Ly ' ’ . Note: Standard and utility grades of yard
. oo o B ) . lumber are most commonly used in agri—
" ' B : " ¢ultural construction. N
. , . )
< - (2) . Furniture or hardwood s - T
s S “(3) Structural - J o
A c.  Grades of plywood oo S
R . . o ~+
oo g * . e L »
. ' (l)/Grades according ‘o quality
. P ’ o , R ‘
/\ A ' ) V'), rk 7/ s
S ‘ (a) -/grade,‘ which is free from knots
S‘ _ ' ' ; ) (b) —grade, which contains\ patched knots  ,
., ' .o (¢) C-grade, which co ins, small knots"
EAEEENY4 P - = 1d) " D-grade, wlich contains|woéd splits and knot
. . . holes up to 2 inches ’ S Y
. . L i : i * - - [y ..
T . ‘ ] . . ' ¢ ,Ai
. - (2) Grades acccbrding to use C L.
- . . ‘. . -_“x\ ) ! . )
e . A ’ (a) ‘Exterior , ‘ ’ \
T - : (b) ‘Interior - ' . ' :
t A ¢ . \ ) a
) ah .
) “ R . Y e ’ 3 .
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Suggested Teaching—Learning Activities

Basic set of carpenter tools ) ,/

‘Hand drill " !

// - ok ‘ '
- “/ \\ 4 »
! 2. Fasteners . ;
, :x\ . . ) : "\
o S . a. Naiys
i L. € " (1) |Common - \‘ - ¢ \ o .
N - (2) \ BOX » . .
(3) !Spike . K |
: (4), uFasing ¢ 0 ’
b; Boltsi 3. )
(1) Larriage !
(2) . Stove s
(3) Machipe
c. lag 5 -_f&

crews : S

Combination square
Framing square
Hammer ' Py
Jack and block plane
Screwdrivers of various sizes
Chisels of various sizes

Crosscut, rip, finish,'and keyhole’saw

- |

Note: "Electrical. power tools, such as electric drills

- and electric saws are used in wood construction.

1. Visit a local building supply dealer.
identlfying the different types and grades of lumber' and the
different wood fasteners. '

2. Set up a display of the different types ‘and grades of lumber
. and of wood fasteners.
the different construction item

3. ‘Show transparency HS%53 H-1, " page A-22 ¢ /Ag
whlle'alscuss1ng the‘different grades of yard Jumber. Cj'

-_nr

I

Involve the students in

\ \ vt

Identify and .discuss , »

(&3

v

4
""Grades of Yard Lumber,

’

4. Discuss the éIf:ﬁé‘:ent types of fasteners while. showigg -t -

transparenecy HS 3 H=2, "Types of Fasteners " page A-23. K
‘Resources \ , A
* . - t 13 :
1. "~Books .. . ‘ N -

) o ' \ : . . o~ . i .

Farm Builder's Handbook, Chapter 3. ‘ L ] .

" Practical Farm Buildings,

Chapeer 14.. =~
4 . > . .

. 1.0 o 1.' . A
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 3. Trhrfaparencies

v

3

.
v

2. Bulletins énd Circdlars

"Sel ting Lumber and .Other Building Material"

as 53 a-1-2, Pp- A—22—23

-

Evaluation ! )

R

b

Have the students identify the different car plentry tools,

grades of lumber, and wood fasteners.

on the number of correct identifications.
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, - d.- Running foot--the foot length of lumher regardless of the
‘e ‘ *thickness or the width

2.. Major components of a bill of materials . :K‘h

- - 1
. : T »
. " a. Lumber - . s
_ = ; 4 .
(1) Number of p‘eees‘ v o ‘;
(2) Type and gra@e ) S . \
. (3) Board feet - ‘ - P S
(4)»'Finish TN 8 . '
- (5) Cost per piece },// e S )
ke b. Fasteners o Q.
ks | - )
sc. Roofing material ) ;
> ! ; { ~T *

Iigurlng board feet - L

' ~a, Lumber is usually P iced on the ba91s of 1 000 board feet

o or a similar .dimerSion ° o
] 3__5-. R . ES

“t

. ‘T*f _4; Steps in calculating albill of materials (/

v

t,’,,nfaik ‘a, De}ermine number of board feet of various slzes of lumber
c - needed. oo . R

\_/
— 7/
b. Determxne amount and type,of fasteners needed
B S Ac. - Determine samount and' type of roofing materiaf needed.
: ' ' J o , . — S
. »
: ;. ) L )
E * A ’ ~ N ‘ b x
¢ ' 6 £
o . - ’ / ’ K - #S‘
s~ » i , [ . 12 v ,

b, Formula - Number of;pieces x Thidkness x Width X Leng;h :

[ - &:
Vo L ’
’ Y, X N "\
S .
L , "_\— = . [ - _
- 5 -
. } . [ o7 //
.IIF. The student will calculate a bill of materials. L e
' _A:‘qg&nt v a A P 1\
’ PR 8 Terms associated with calcnlat ing a bill of materials N
4 . a. Bill of material=-an ftemized list of all the\paterials
, needed including number of pieces and dimensions of’ edch*
: - for a constructlon project . . ‘
, . o
" R b. Surfaced lymber-~-dressed lumber resul ting from running
' through a planer . | . e
v . Sl , .o S e
.C+  Board foot--a piece of lumber ) } . ' 0
: 1K 12" % 12" .



N

v

r ‘ 1

d. Calculate cost fbr.lunber; fasteners, and roofing‘msterial:

; .
[N
™ . .

- Total all coats. : . -

\) A

Note: Each student at this point shOuld be developing
- plans for constructing a wood building This
constructidh could be completed on a team basis., )
Objective IN through VIII should'relste directly
to constructing these buildiugs. .

Suggested Teaching—Learning Activities

P Develop a list of terms associated with calculating a bill of
materials. - Involve the ‘students in defining those terms / .
through individual research.

2. Examine sample blueprints to determine the materials needed to
build the structure shown in the blueprint. Involve the '
students in calculating a bill of materials from the blueprint.

3. Involwve each student in completing at least three problems using
the formula for calculating board feet.* : \\_

4. Involve the students in figuring a bill of materials for a
structure being built on the home farm.

Resources .

1. 'IBooks ' : ” %

) Farm Builder's Handbook, Appendix B.
The Farm Shop, pp. 22; 30-31. e
Practical Farm Buildings, p. 28.

Evaluation

Have each student figure a bill of materials for a N

particular structure. Evaluate the student based on the , ’
accurateness of his calculations.

<

3



IV. .The student will lay eut a building fosndstiog.

:-um-—-". BALS

A. Content

,1: Factors to consider in: laying out -a building

:TE ’ “ . ) - , . Es
s a, Location :
.
; b. Permanence

d ‘ ' P : ' "
c. Use : v " I '
2, Materiais and equipmeﬁt needed’
a. S;akes g
b. String or cor& g P
Co Line 1eve1 o 1' & 2 ' !
d. Plumb bob P |

e. ’Carpentsr's level .
kL B f. Boards for batters

g. Tacks

3. Methods of laying out foundation lines
a. Right~-triangle method using 6' x 8'1} 10' measurements

(1) Establish base line by marking out one end or side

of foundation.
|

(2) Set stakes A and B at the corners.

(3 Drive a ‘émall nail in the top of stake A and B to
. accurately lpcate the two cormers.

((h) Place stake F on line A - B and 6' from stake A. \ *

(5) Drive nail in &take,F exactly 6';from nail in stakg A

(6) Place stake E ss‘that its center Qillvbe exactly
8' from stake A and 10' from stake F. (The corner
represented by the angle E-A-F is a right angle.)

»

(7) Ekxtend line A-E to D ‘and the third corner will be
: cstablished. .

(8) Corner C can be found @y making desired measurements
from D and %.

o . 14

. . . " ' .




: A -
3 T . (9) set up batter boards. S ' (\\

BN “ (10) Stretch strings over the cormer stakes.

(11) Use powdered lime to mark foundation lines.

(12) * Remove batter boards and strings.

e . Note: For smaller buildings you may use 3' x;a'fk 5'

. o _ - right triangle. For larger buildings use a )
s | 30" x 40" x 50' or 60' x 80' x 100" right

\ ‘ : : trd/.angle. - ¢ : )

\

b. Equal’ diagonal measurements

\ : ' (1. Measure sides to determine if they are equal.

| L % | '\

,,\ (~2) ‘Measure ends to determine if they are equal,
v .

| v (3) Measure diagonally from corner A to corner C and B
. ‘ / to D. - .

L . (a) - 1f measurements are equal, corners are square.
gt b — . . = . .
e _ ‘

(b) 1I1f measurements'are not equal move corners

gmaking sure to -keep correct dimegsions) until
Y , Meaaurements are equal.

B sugggsted Teachi gg =Leaxning Actiw_lﬁtiesJ e

1., 1Involve students in a discussion of the impaztance of keeping
the corners of building foundations square and accurate. Point

out to the students that a strong, neat, easily- constructed”
building must begin with accurate buildzng lines

2. Show students transparency HS 53 H-3, "Right Triangle Me thod,"
page A-24, while discussing how to apply the right triangle
method ’ <

P

3. Show transparency HS 53 H=4, "Diagonal Measurement Method,"
R page A-25, while discussing the applfcation of this method.
4. Divide the. class into groups of three or four and haye them lay out -

foundation 1ines on the shop floor using chalk to mark the
lines. :

5. Take the class outside -on the school grSunds and have the sma11
, . groups lay out foundation 1ines.

6. Involve ‘the class in 1aying out a foundation for a building
structure on the school grounds or on the farm of one student
'or local person in the community. : v "
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1. “Books : . ' - ‘f‘fi o p.: St

Fsrm Mechanics Text ‘and Handbook, pp. 571, .579.: _5

2.- Bulletins and Circulars

/, 4. ‘ . !'
"Foundation for Farm Buildir;gs," pp. 22—23. : a
3.  Transparencies ;' o %f IR N

. . . o . .- .4» R : A
Hs 53 .H-3"4’~.pp0 A‘24"25o e _’i_ '

Evaluation , @ . ;.;m~

!

Have .the . studenta lay out foundation lines for spacified dimenaiont.
Evaluate the students on the accutacy of the lines and ‘the right

L.

i ’L‘r’
angles of the corners. ST BRI
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\\\\\\ The student will frame a buildi;gg Iy *%‘
“A. ' Content. ' ‘?';;- S ."zé”/‘
o \\ff___—_ ﬂ o o yy.,“~?

RN ‘Nete: This’objective will, discuss the.’ pto ures to follo& in
. TF,) \\ -constructing a. stud wall frame.” Th procedures outliﬁ’f@a

% lcan also be}applied when, conﬁtructing a pole frame. .7
a . / * . »“—5
: : e
. + - 1. Types of wall. f;aming - **i@"'f
LIPS ' : e . T 2 ol
- . . -t “a. Stud a LT : - , )
0 \J;., E ‘ ‘ . l‘ ‘b. "Pole - . e i i ‘ o /
g .o ! ) o . /
T SN - " c. Masonry . SR e ; )
Y 2. Materials needed
’ .& :i - . . . .
e ‘ a. Carpentry tools - : : ’ -
U T ' : $o . Fo R .
‘- - b. Studs 2" x 4" R e e T _ ' .
’ ~, . o . ' hﬂ ’ . ‘ - ' ~‘I‘ ’ B . '
. c. Top plate similar dimensions to studs ) °
. . ’ ) - - : ,
Q, Co AT d. Wood fasteners consisting primarily of/nails ~
e. Bracing boards 1" x 4" 4 j s ;;,*;*‘;&wg
o | . N | R N
f. Headers for door and window openings P
3, Steps to follow in framing a building ' 5“ - 5
a. Set bottom wood foundation to correct dimensions of .
building making sure foundation corners arﬁ square. E
b. Space and mail stud walls to bottom foundation or sole v\\
\ plate. . ‘ y
: \ o . ) 1
‘ . Note: If floor 4s td be laid in. building, élqor‘joiats'

must be placed 16" on center across width of
building and subfloor nailed in placie at a 45 degree
, angle to the joists before stud walls are nailed. |
, , ) s

(1) Use 2" x 4" studs.
) ‘ : (2) Space studs 24" on center.-

" (3) Nail studs to bottom plate or foundation using three
'10d nails or four 8d common nails, )

/

i A

11




e, L4)  Lap lates”at corners and intersecting partitions.
' (5) Nail other studs tq top plate using 8d common nails._-
’ v"" .

d. Brace stud walls. ‘

I
¢ o .

A C e o
o s . - ' s
, - T N _
' " c. Place and nail top plate. o § A - .
R ~
//fﬁ' (l) Use top plate of 2"-x 4% material N /D
PE (2) Use single top plate where rafters are placed equal .
_ - distances,apart as studs. ' . o ‘ .
A (3) End nail single top plate to studs with two 16d common ., -
| ‘ " nails. . ’- S e

Ea

K

—

(1) Nail 1" x 4" or wider board to inner or outer face of
_ ta. stud wall, sole plate, and top plate at or near each
R . I . corner. - .
- (2) ‘Set brace at 45 degree angle\ LT X :
- '(3) Nail brace to studs and plates\using 8d common nails.éfﬂ
e VU ‘ N o
‘ e. Frame openings for doors and windows to correct dimensions 3.
Note: Step e.is«optional depending on the type of buildingv
N being constructed.
o g&) ﬁ&e douhle studs if. openings exceed stud spacing in
e X width. - .
- ‘ (2) Use two 2" x 8" boards for header if. truss occurs over
an opening up to 8°'. v :
(3) Nail double studs'with 16d common nails. . .. ' -
/ (4) Make inner stud continuous fronl%eader to sole plate.

(5) End nail each- header member with two 16d common nails.

~B. Suggested Teaching—LearninggActivities

1. Visit a local construction site to;allow.the students fJ »
to observe the framing procedure,

- . e

2. Divide the students ipto. teams. JInvolve each,team.in-frgming‘

a building. - | v S
C. Resources . - : ' - b A
. : ' ‘ e T

1. Books : . ~)'

Farm Builder's Handbook, Chapter 5.

P

Farm Utility Bui¥ding, Chapter C. Cle

_Practical Farm Buildings, Chapter 5. vt

- .-

'y

\?\_
0

D. Evaluation ‘ o | ’_iﬁ?
. ) ' s i ./U }
Have -each ‘student or team of students frame a bd!ldiﬁ;. .
, Evaluate them based on the correctness of tlie procedures 0
' followed and the strength of the finished prodlmt. ,
12 s
;} ) " - -/‘ .

‘




'VLQ The student will cut a common rafter.

s [
A. Content - , ] - N
1. Basic.terminblogy to rafter cutting .
"a. Span=--horizontal distance from outside edges of thé top | ) v
7 ( 'plate .
Tk s ) ‘ ' ’
~ b.. Ridge board--Z" p 3 4" board onto which the plumb cutg of the
rafters are nailed . -
c. Run--measurement from a- plumb line from the top plate
" to the center of the ridge board
.d.. Rise--vettieal distance from the top plate to the center ,
of the ridge board : , ) L
. o Q ' . .- : ‘ //
2. Equipment nggued o™ 4 : o ' g
a. 2" x 4" boards for rafters ‘ R : ﬂ a ﬁ.
b. ' Framing square
“ 14
c. Steel tape oo
d. FQldingerIe Ky
e. Chalkline ‘
. ) P A ) Y »
f. Electric skill-saw or 8-point crosscut handsaw
N : ) ' . A ;
g. Sawhorses ) 'ﬁi‘ . I
‘3. Steps to follow im cutting common rafters¥ .
a. Determine the inches or rise per foot of rum for the rafter.
b;.“Detetmine the length of the rafter. -
c. Mark off the length of the rafter in steps. "
o -d. Mark out the plumb cut. . | N - |

~e. Mark out the seat cut. _ v . y - |

., f. Allow for 1/2 the thickness of the ridge board.
. .

3.

| *Adapted_fronizractical Farm Buildings‘by:James S. Boyd.
/ S 13 ' :

A A
| ' .19 . :
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AV

R

L " g. Mark out the rafter tail.
I : - o R
, ' ~h. Cut the rafter. - ) . Lo
- i. Check tﬁe:fit of the seat and  plumb cut.
B. Suggested Teaching:Learning Activities °* '/
i 1. 'Invite 1nto the classroom or‘shop a local carpenter. ‘Ask
- ’ . him to demo strate how to properly cut rafters., S

2. Display two rafters, one properly cut and one improperly cut.

"~§_'Discuss the causes of poorly cut rafters.‘

3. :Divide the studer}ts into teams and involve each teart in

' properly cutting rafters. '

N i , o '
4. Discuss the basic;terminology of rafter cutting while showing

. transparency HS 53?H—5 "Rafter Terminology," page A-26.

5. Show transparency HS 53 H-6, "Rafter Cuts,' page A- 27, while
discussing the different cuts ‘that must be made.on a common -
rafter. . :

C. Resources ‘% 3 ,.n_ )
1. Books %
' : . o, LY
Practical Farm Buildings, Chapter 5. o
Farm Builder's Handbook, pp. 73, 208-209.
. : \ i .
2. Bulletins and Circulars
' "Rafter Layout with the Framing Square.' ¢
D. Evaluation

o~

K ’ . Yo
Involve each student or neams of students in cutting common rafters:
‘Evaluate the student based on the accurateness of the rafter cut. ‘

i

b e e e

. N;

L



VII. The student will roof atbuilding.'

< A, Content.-' o . : ol . u*%‘
f ; . -

} S \%
L RO L : o
3 : 1. Types of roofing material . -

a. Wood shingles iw . N
Lo P .:‘fb. Composition asphalt
L - " (1) Roll roofing

/ < © 7 7 (2) Asphalt or strip shingles
- (3) Built-up4asphalt roofs

‘c. Steel or sheet iron f; : N \
A : ) ) . E 473’1 C
d. Aluminum B S
B . o 2. Materials needed g - .
a. Decking or sheaqling‘material

b. Nails ) o

c. Carpentry todls ,

Vi d. ;Appropriate roofing material
3. Steps in installing roofing material . -
" “a. Wood shingles

o ' © (1) - Nail ~decking to rafters.

.

4
(a) Nail 1" x 4" decking boards with 8d common nails
flush with ends of rafter.

R {(b) Space additional decking boards 5" on center and
e ' continue decking to ridge board.

. _ *(2) Place wood shingles.

(a) Lay a double first run at the eaves to cover
expansion space between shingles

- (b) Nail shingles with galvanized shingle naxls 3/4"
: from edge and 6" from butts allowing fror” the
~ covering of the nails by qucccedin? 'TOWS .,

(¢) Allow k" space between shingles. '$'

I/’
. o
15 o

. . ) ‘ By "‘
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id) Lap all shingles'at least l%"

(e) Space shingles properly to assure that the

' o grooves are properly aligned.
N i

“b. Roll ‘asphalt roofing . v
» T ' (l) ~Sheath the. roof with #1 common 525 sheathing.
, ] a .
) L (2) 'Measure horizontally the roof line; then-add 5" . ‘
© gach ‘end to detergine the length of roll aaphalt needed

(3)- Place one layer of asphalt over the length Of the roof.-

(&) Spread asphalt mastic on all" top edges of the asphalt

-3 .roofing.. ; et
: -(5) Nail through mastic with 1 3/4" galvanized nails except
o~ . for top span. -

C ' \ (6) Lay second course of asphalt. -
_\l (7) Apply mastic to second course.

"(8) Nail through mastic on the bottom of thé gsecond course
. and top of the. first course by inserting nails 18"
» apart.

- (9) Lontinue nailing second couvse until ridge board is

N

"reached.
" (10) Extend 10" strip of roofing over ridge board, spread
' ' mastic and nail.
c. Asphalt shingles’ _G_ | - ?é”
_*'i,;' R (1) Sheath the .roof with plywood~or}center-matched roof
B T sheathing no wider than 6". ‘
N . .. (2) Install galvanized roof edging around all outside edges
' - ' of the roof. )
) N N . . .
- (3)  Cover roof area with number 15 asphalt felt and nail
v as needed to prevent wind damage.
o (4)% Place first row of shingles at the ‘eaves with the butts up.
5. - o (5) Begin finish course with 2/3 of g shingle to allow
i _ ' joint TFines to be parallel with the building.
, ,4.
! .
. 16




*1
a ."
f(6)"Nail each shingle with six large—headed galvanized
NN roofing nails per shingle. - , s

C o (7) Nail 1" back and l%" on each side of the notch being -
sure to be 6" above the butt of the shingle.

~

i{w".ﬁ ) :“ _— (8)" .Repeat courses breaking Joints until ridge is eached. .
a - o . d. Bu11t-up roof ' '
. - | / ‘
.- ' ) (1)' Sheath or deck the rood th plywood or<center-matched
‘ o ' C roqf shea.thing rio ‘wider than 6" A B
‘ ‘ ' \ : . .
- ‘ L - . . . i
: , (2)-" Nail. roof edging in place. - "ﬂgww .~
o ' Lo (3) Measure :and. cut a 1ength of roofing the length of the .
. e roof deck. , _ w2, R ,
(4)  Nail rooflng in: place W1th 1%"'ga1vanized roofing .
nails driven through 1" diameteﬁgtin washers. T
_ (5) Apply 20" of hot asphalt per lOO square feet of rooﬁ
T v (6) Repeat scepsf(3), (4), ands (5)° above until three léyers are
ey Jdeposited A ; o .
§ e N Spread thin layer of’ grgvel on roof before last lajer

of asphalt hardens. e et
e. Metal roofing ggteel or sheet iron)
(l) Nail girths “or rafter ties 12" on center to hold metal.

(2) Begin installation at end-farthest away from the
: strong winds.

3 Nail 5=y galvanizéd metal on girths with 2" lead-
- headed nails ma&&ng sure head just touches the metal.

o ' , ;(4).”Space nails 3" apart on(ridges- e i

Note: 1l-1% pounds of nails ‘are required per square of ,
roofing. ; o

P

f. Alyminum

N : L (l) ‘Nail girths or rafter ties 12" on.center to hold
g . aluminum. :

: (2) ‘Begin 1nsta11ation at end farthest away from- erong
winds I v fga
> 4-' ) ) :

. . | o ‘ o I B .
’ t : o ) 23 : g r'! S
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T \

(3) "‘Nail aluminum to girths yith seven sharpened nails‘ ,
including neoprine washers. .

.
N

\

Note. ,lOO nsils are required per square of roofing.

;. !
'

B. ggested TeachingfLearning Activities

9.0 “ m?‘\ : ; ‘ N

. _— 1. Discuss with' the students the different types of roofing [
S S materials and the values of each. , .
) \ ) ..

2. Set up a display of the different types of roofing matcrlulb.
Involve the ‘students in identifying each type.

r

~

Jt . 3. Invite info the classroom a local building supplier., ‘Ask him
: : * to discuss the different types of roofing mateérials.

Ky - N

L L L 4. Vigit agricultural construction sites within the community.

. Observe the type of roofing being used*an* the steps in applying
. that roofing.‘ _ _ _ ,

-
o/

v,

. , ' u5.; Divide the class into téams and involve each team in roofing a
o EA building : T

i C. Resources

L. BOOkS ) / wi{h&pl . 3’ 1_ - 5‘
Practica; Farm Buildings, pp. 39 -104. | ‘
P . i

Farm Builder' siﬂandbook, Chapter 6. . - 1

D. Ewaluation | -/ -

‘ N / .
Have each student or groups/of students roof a building.
Evaluate the: student based on the procedure followed" and—fﬁé//
finished product. v/ .

) g . "'*_' . - g T l .
//' . : - 24 . . -
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VIII. The student will ggskruct exterior walls. N

A, Content

X " l. Types of exterior wall materfal’

(3

a. Dressed sheating

s

S b. ,Plyweood .
‘ . ’
‘ (1) Exterior .
” - (2) Interionf - * ¢
. . ot . ] ‘
A/ c.. Hardboard ‘ & ﬁ{ W
R . ‘ » ' /\”h/
! (1) Masonite’ - , ok T (7
(2). Partigl board ; ﬁ? S e
. (3) Celatix S o .
| | A
- 2. Materials needed : o
“ 1. a. Exterior, wall material
b. Nails or other. fasteners A .
. ' # R
o c. Carpentry tools"
.'( .
ey (1) Hammer ' )
; : ‘ " (2) Square . . ¢
. TR + .+ (3) Electric saw : .
i - (4) cCarpenter's pencil : : Y 4
g . 3. Steps to follow: " _ K Hatf

B Note: The procedure outlined will apply to constructing exteridr
B ' walls primarily of dressed sheeting and plywood. A

decorative covering can be applied -over these walls if
" desired. 9

¢ . ‘ 1 ' - . ' ‘ ”' v"c
<f " a, Strike level line nail straight edge across horizontal length
.of building td serye as beginning and ending point.

b. Nail sheeting to bottom plate plumb with horizontal straight

‘edge . (

. . "
I [ )

- c. Nail with 8d comman nails 4" apart across the width of the

boards, 10cating the nails 1" frpm,the ends of the board amd
. at all ‘center bracings.

/ 1 oY . ’ . C, .

[y 4 ' » B ’ ¢
ZDI N .
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Aruitoxt provided by Eic:

B.

Suggeste&/TeachingfLearnihg'Aétivitieé

,2..

¢

3

C 1. \isit agricultural consfruction sites witﬁin the community to
T bserve he constnuction of exterior walls. .

Divide the class intgfzbggs and, involve ea..: team in éonstruéting

an exterior wall.

-

’ResoufcesJ/ o . - S SR Y
N . B

1.

Evaluation ' : .
Lvaluation

o o .
‘Farm. Builder!s Handbook, pp. 53-54.

Books' - . Sl

R v

Practical Farm Bﬁilding§,>pp;f51452.,_> SR

f' . o '14;

. .
- . »
f

[ N . e

Involye each student or groups'of students in constrUctinéfan
exterffor wall. Evaluate the student based on the procedures E

- followed an® .the. product produced . s .

>,
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