DOCUMENT RESUME
ED 062 030 88 ' RC 006 055

TITLE Fort Benton Trades & Industry Curriculum Outline.

INSTITUTION Fort Benton Public Schools, Mont.

SPONS AGENCY Office of Education {DHEW), Washington, D.C. Projects
to Advance Creativity in Education.

PUB DATE 71

NOTE 66

EDRS PRICE MF-$0.65 HC-$3.29

DESCRIPTORS Auto Mechanics (Occupation); Building Trades;
*Curriculum Guides; *Educational Objectives:
Electrical Occupations; High School Curriculum;
Instructional Materials; Mechanical Skills; *Small
Schools; *Trade and Industrial Education: *Vocational
Education

ABSTRACT
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installation, plumbing trades and skills, and carpentry and building
construction); and 3 courses in metal trades (sheet metal project
design and construction, foundry skills and practices, and metal
fabrication). Objectives and instructional resources are specified
for each course, (JH)




ORT BENTON TRADES & INDUSTRY CURRICULUM OUTLINE

U.S. DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE FERSON OR ORGANIZATION ORIG-
INATING IT. POINTS OF VIEW OR OPIN-
IONS STATED DO NOT MECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR FOLICY.







TAI OF CONTENTS

w
-
m

Ty

FOR.
FORT BENTON TRADES & INDUSTRY CURRICULUM OUTLINE

PrefaCE'; o ;';’; ; _Vﬂz;f.i. A S

: Statement of Philosophy . . . C . i e e e 2
Introduction. . « . « « « « .« . .. A
Termind]ogy v e s e e e e e e e a e e e e e e e . 4
Basic GOATS « v v v v v e e e e i;i C e 7
Themes and Their Raﬁionajé, e e T -
General Notes . . . . . e e e e e Qri__ c '
Mechanical Communication. . ... . . . .. ... .‘ér(Gréde 10). . 12
Secondary Mechanical Gommﬁni;ation. . e s v « « . . (Grade 11). . 15,
:AdvancedeechahicaT Commuriication ; e e e e (éfade‘ig). . 15
Small Engine Mechan1cs. e e e e e . i'(Grade 11). . 177
Machinists Skills and Trades. . . . !'.';_17. ;’(Grades 11s]2). . 22

: Autamétiye.Mechanics; T ;.i . (Gréde 12). . 26
Electrical Theory and Insta1iatioﬁ,‘.-.=f . v« « . (Grade 12). .. 33
Plumbing Skills and Trade . . . . . . .. . ... . (Grade 12). . 37
Carpeﬁtry énd Budeing Cghstrﬁétién'_ e e (Gréde 12). . 39
Sheet Meta] Progect D351gn & Construct1on‘i . e e s (Gréde_11)_ . 43

~ Foundry Skills and. Pract1ceA‘,; . ,_ﬁiﬁwg . i,;'Q_.f(Gﬁade']z).’. 46

.1AMeta1 Fabr1cat10n v e _:, ; ; ,7.'.!;ﬂ.{; . ;,.}57(Gf§éé'i2); . 48
‘ Rev15ion; -fQi- _Q;.s”_ . i»; ;5;f;‘.-; . S T ARSI .

'vAppenq1x A.;;i;f;;L._fH._gvif;j;7;@;’.';n. ;»%».:} .;i:. .j._, . 53

Schao]

,,Append1x ij f;}'55f'*



(1)

PREFACE

Thé meaﬁs by which a small rUréT school system might.prQVide a ceﬁtinuing
curr]cu]um deve]npment process are limited fiscally in most areas of Mcntana
Through the acqu1s1t19n of a federal grant under ESEA T1t1€ III, we in the Fort
Benton System have ‘been able to overcome this 11m1tat19n to some degree. Found
in the pages qf this curriculum Dutiine are the efforts GF Fort Benton teachers
V_and admiﬁfstfatbrs-as well as the efforts of ﬁerscnne? from seven other Montana
schools. | |

7 In today's>pape§'ﬁcr1d we often measure success by ;he volume of the printeﬁ
_word. The efforts put f@rth by the people involved in this ﬁrojeci.in no way can
be éqkﬁéwiedged simply through an observance afvalume.fThe_realsu;ées; of the .
pragram,appeags in the‘regeneratioﬁ of teaching philosophy, methodology anﬁ enthu-

 siasm. These in most part will show in thg‘bethits'rendérgd the students in the
yéars to come. | _ ‘ |

: I am not: on1y prgud to have been a part of this prQJect but a]sg thank a]]

' the peop?e 1nvc1ved for the1r cooperat1nn -Any,success.or benefits of thg_prpgegt
are the1rs A 7 | | | 7 | |

Membersrof this project fram'the Fort‘Ben;én Scheool System will be avaiiable
for ¢onsu1tént-5erVﬁéertﬁ ény.bfgénfzgtiun'or schgé]:dispri;t;ﬁith}regaﬁdltéﬂthe; .
outline cénfained'heféjn Qrfaﬁy—btherlpart bf_the.p?éjett,‘f T

W1111am J. Hoppes -
Super1ntendEnt of Schoa1s
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,STATEMENT OF PHILOSOPHY

Qurrpr1mary purpose is- to C?eate vocatlena] technology curriculums in spec1--
‘f1c areas which will heTp each sfudent deve]gp 1ntg a construct1ve c1t12€n 'The
student will have therpportunTty to devg1op cggperatlve attitudes toward societyg
acqu%re values consistent with the democratic creed and obtain a dépendab]é'bpdy
of knowledge and technical skills. The Vo-Tech cufricujums will assist in the
deve]opment of those-skii1s!ahd attitudesrwhich wi11.permit:s;udents to find_satisé,
. faction and success in their careers. | |

We believe that in order to make our vccat1ona1 techno]agy curr1cu1ums more

'mean1hgfu1 for our students. a planned scopeiand sequence 1s:necessary! In order
~ to accomplish £his the studentlwi11.exp1afe areas within the scope of vocational ; é
'technd1agy- These areas:are-Busihess Education, Home Economics, Agr%ilndusthy}
'Trades and Industry, and IﬁdquriaT Artsr” - |
~ Through’, these vocational techno]ggy areas the student will have the opportun;‘
ity to 1ntegrate 1nto h1s life 1&arn1ng prccesses, selfaexpress13n and 5k111 devs

fe1opment
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INTRODUCTION

Th{s Trades and Industry Curriculum was developed primarily for the Fort

Benton School System by a commi ttee reéresenting several Montana School Districts.

_The prcje;t'w35=funded through anAESEAﬂTit1e III1 grant to the Fort Benton Public

Schools.

AvThe writing of this outline involved a highly concentrated six-week effort

on .the part of each individual éommittéeman‘ The Trades and In&ustry’Curricu1um

project personnel were:

James A. Longin " Fort Benton
Robert Jerome Fart Benton
Duaﬁe:Tayler | Fort Benton
‘Russ Axtman - S ?ort Benton
Don Fréshaur; o SheTbg ’

-Sam-Ohanésfan; o oo She1by'

Project Direéﬁgr

. Group Leader

Consultant -

Student Consultant
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TERMINOLDGY
1. APPRENTICESHIP - serving a period of ‘time to Tearn a trade by practical

experience under the supervision of skilled workers.

2.  BEHAVIORAL CONCEPT - refers to those concepts wr1tten in béhav1ora1 terms .
' which are intended to further develop the grade level theme.

3. BEHAVIORAL INSTRUCTIONAL OBJECTIVE - refers to those abjectives used to
: . measure the terminal behavior of the student which are intended to
‘help develop the behavioral concept and in tuin the grade level
theme.

4. BENDING STRESS - the resistance of a material to bend or change shape upen
~ the app]1cat10n of weight or pressure.

BLUEPRINT - maps mechani cal drawings or architects' plans used to inter-
pret a.-project.

[

6. CALKING - a cempound used to stop up and make tight against 1eakage

7. CASTING - to give shape to a substance by pour1ng in. ]1qu1d into a mold and
Tetting harden. ' _ o

8. CIRCUITRY - the detailed plan and CDmpDnenfS of an e1ectric'ci?cuit

‘:9; CODES - those ruTes and regulations governing ‘the materials and craftsman-
ship, prescribed by qualified authur1t1es familiar with the trade.

10. CDNNECTDRS - a device used to CGﬂDECt two or more e]ectr1ca1 wiras tngether.

11.  CONTINUITY TESTER - an instruisent uged tc test whefher ar not there is a
continuous path where electrical current may pasgi

12.  CRAFTSMANSHIP - 1eve1 of perfarmance expected of a sk111ed woerkman in a
trade. . ,

13.  DIFFERENTIATE - to recdgnize and state differences.;'
14. DEFINE - to establish or state c1ear]y with authar1ty

15, DESIGN - the arrangement of elements that make up a work of art or other man=
made obgect C v

16. - ELECTROMAGNE} INDUCTION - a ‘property of an electric c¢ircuit. by which an
' e]ectrwmgt1ve force is 1nduced in it by a var1at1on ef. current

17. ;ELECTROMDTIVE FORCE - scmething that moves or tends to move e]ectr1c1ty. E

18. " EVENT - a spec1f1c happen1ng 7 '
9. 'FABRICATION - to construct or manufacture from parts.

20. "FIT - the degree of c1oseness W1th wh1ch surfaces are brcught tcgether 1n -an

' assembly of parts.rbf

Foga




21.
22.

L 23..

28,
25,

28.

29,

- 30.
31,

32,
33,
34,
:"’.si

36.
37.
38,

39.

40,
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FIXTURE - an okject that concumes electrical energy in its operation.

FRAMING - fhe structural skeleton designed tb'suppart a bui1ding.

FRICTION - resistance to relative mot10n between two bodies in contact

“with each other.
EU%ETIDNAL'- designed or devei@ped chiefly from the useful point of view.

GAGE - a series of numbers used tc determine metal thickness and wire
sizes. -

GOALS - refers to these thirteen basic goals estab11shed by this camm1ttee-
ae the over-all concern of . this curriculum.

GRADE LEVEL THEME - refers to that theme wh1ch is being developed at that
particuler grade level.

-1.D, - abbreviation for 1n51de diameter or inside measurement of a round

object.
INDUCE - to cause thevfermationvgff
JOINT - a pTEée where two things or parts are joined. |

LAYOUT - to plot the pe1nts wh1ch produce the dimensions of an object -

often to actual size for use in cutt1ng out the object.

LEADING - the process of using me]ten lead in sealing a jDTnt in cast-iron
pipe after ca1k1ng w1th oakum. :

-MACHINE - (1) a device to do work; (2) to shape a p1ece of metal stock by

mechan1ca1 means, such as a meta1 “lathe.

dimens10n

MAJOR THEME -'refers to that ‘theme which is be1ng deve]eped thrcughcut the
entire curr1eu1um, "the expand1ng social Grder“ ‘ ;

MDLD'—'the hﬂ]]owed form in WhTCh mDTten>meta1 is poured to form a casting.

‘NOMENCLATURE - hames given to the pieces wh1ch make ‘up an obgect

»G D. - abbrev13t1on For 0uts1de d1ameter used common]y 1n express1ng p1pe

d1mens1nns

ORTHDGRAPHIC PRDJECTIDN‘— pTDJECtTQn of a s1ngie v1ew of an obdect in wh1eh
" the'view is proaected e]cng 11nes perpendicu1ar to bcth the v1ew and
o the draW1ng surface : g L e R : ;

OVERHAUL - to repa1r comp?ete1y a11 parts of the engine proper (e g.,‘crank

shaft, bearings, rods, pistons,.rings,: cylinders, cam, valves, etc. ) o

- and nct 1nc1ud1ng FueT, c0911ng, e1ectr1ca1 or. cther aux1111ary sys—~»
tems.: S L o : _ '

L
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41. PATTERN - an Qb;ject of actual size which represents Lhe producl and whoen
used in forming a wmold, in foundry work, will produce Lhe desired
casting. May also be a two-dimensional drawing for use in sheet-

meta] work;: see stretchout.

. 42. PERSPECTIVE - view of an object in p1ctor1a1 form, giving impression of
relative size and shape by using apparent size.

43. PLAN - (1) step-by- ste organization of an operation so that no phase is
"overlooked; ? used to describe a drawing of an object which is

less ueta11ed generally, than a b1uepr1nt

44, REDRESSiNG - returning to original state of cond1t1on, as in shaping a worn
' gr1nd1ng wheeT or a dull chisel edge.

45. SCAVENGING - the operation in a two-cycle engine where intake gases force
out exhaust fumes in a single stroke.

46. SERVICE TECHNICIAN - an individuai trained in those operat1ens needed in
-normal ma1ntenance of a machine.

47. SHEETMETAL - metal rolled 1nto sheets of a thickness up to approximately
- 7/64 finch or 12 gauge. _

_ 48. SLEEVE - (1) a rolled tube of sheet metal held together by a seam, as a
stove pipe; (2) a device designed to accept the tapered shank of a
cutting tool on a machine lathe.

49, SPECIFICATIONS - those requirements which are estab11shed as a minimum for
construction or in installation of systems in construction, usualiy
estab11shed by designer or architect.

50. SPLICE - the union of twe or more pieces of metal in e1eetrica1 wiring |

51. STANDARDS - general levels of material and/or workmanship which are estab-
11shed by those respons1b1e for ma1nta1n1ng structural quality.

52, STRETCHDUT - a pattern made of paper which can be folded to form the obgeet
as well as epened to show one piece CDnStPUCt1Qn. ,

53. STOPPAGE - an Qccurance wh1ch reduces or preVents “the fTaw of 11qu1d threugh
- .a pipe. . o , .

b4, SWEAT - the Je1r1ng of two p1eces of sheetmetal or tub1ng where sc]der has
been placed between the parts to.be JOThEd When so]der 15 me]ted
.and coo]ed ‘the Jo1nt 15 comp?eted o

55, TOLERANFE av(1) the amount Qf var1at1en in d1mens1ons a]]owed in fhe eonstrucﬁ;'
tion.of an object; (2) the clearance. perm1tted between twe surfaces
eom1ng c]ose te ‘each’” ether R _ SRR

SS.H’TROUBLESHDDTING --a ser1e5 oF tests conducted to determ1ne prebab1e causee
- : of manunct1ens , el S IR

' 5?‘.,NELDER -a mach1ne used 1n we]ding

7581?fWELDDR - one whase work 15 we1d1ng
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“BASIC GOALS

' Th1s pregect ghoup 1dent1f1ed th1rteen bas1c gea]e in. the fze]d of Ve Tech.
These goa1s are stated as fo]iewe | | |
1. Develop an appreciation of vocational technology. |
2. Develop an‘insight and understanding ef'empTGymeht opportunities.
.3_ DeVeTap the ability and enthusiasm for continuous iearning.

- 4. Develop basic skills in the proper and safe use of common tools,
machines, and processes used in the vecat1ena1 areas.

5. 'Deve]op desirable soe1a1 re?at1onsh1ps

'Si'-Develep the 1ns1ght with which the student can beeeme aware of h1s
capab111t1es

7. Develop marketable sk1115 and vocat1eha1 competence to meet. the needs
of the students. -

~ 8. Develop consumer attitude whereas: Students can seTect buy, use end
maintain’ the produets of’ 1ndustry more 1nte111gent]y _

9. ;Deveiep techntcaT 5k111; that ‘can be epp]1ceb]e to the student fer
;‘persona1 use. ' . ,

- 10. Deveiep an 1ns1ght 1nte the world ‘of. work and its p]ace 1n our cu1ture

10, _Deve]op the ab111t1es and enthus1esm fer ereat1ve express1en 1nve1V1ng
' the- mater1a?e, the: preceesee and the preduets DF vocat1ona1 techno1ogy

f]E;h'Deve]ep the ab111t1es fer preb]em so]v1ng

;13;:tDeve1ep an understand1hg of 1ndustr1a1 precesses and the pract1ca] appli
o cat1on af ec1en>‘ ic. pr1ne1p1es e AT R S
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THEMES AND THEIR RATIONALE
For grades ten through twelve a theme is identified and a rationale is indi-
cated for that theme.
Theme ,Fféfc,idna_le
" Machines and Mechanics | |

- Small Engine Mechanics In this age of machines, a basic understanding of

‘mechanics is critical not only for those entering
specialized mechanical trades but also for. those who
‘merely deal with machines randomly throughout 1ife.

For a student to become aware of the opportunities
and have an insight into the field of mechanics, the
small engine course provides a format. This orien-
tation will provide a base for the decisiovi to term-
'1nate or continue his study of mechan1cs.

Machinist Sk1115 and - Mach1nlst skills are 1mp0rtant to the_mechanic-whc
Trades ' must fabricate a part or modify a machine fur spec-
' : jal purposes. It-is critical to the background of
a metal craftsman who creates and designs for a 3
career or as a hobby. The know]edge, skills and E
‘attitudes relative to prec1s1on metal working are .
both satisfying and rewarding to those who choose to
meet 1ts chai]enge : . ,

‘Automotive Mechanics The student at th1s 1eve] has deveioped more matura‘
: - ity, basic skills and some work: experienceé in the
area of mechanics. .This.course will-: build on the. .
foundation of small engine mechanics. In order to
‘reach.job entry level requ1rements in ‘the field of .
—automotive: mechanics, students will be involved 'in a’
. wide ‘variety-of supervised: work exper1ences and w.]]
’«deve]op necessary sk1115 and attTtudes. T TR

3 Cdnstrﬂcticthrédés

, -E1ectr1ca1 Theory and g;}Inasmuch as” e]ectricTty 1s;the mast CcOmmon” source of
' f'Insta11at1on B . energy for. the“hame andishhn_ an understand1ng 01 the

: ;P1umb1ng Trades and»iflf
Cskills . -

Carpentry and Bui]dTn
ConstructTGn ; i




Meta1 Trades 7
ifSheet Metal Prﬂject

liDes1gn and Construction
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Seﬁuence As well as career application, it will
be va]uab]e for any handyman

- Heating and ventilation systém, Fabr1cators of equip-
ment as well as the hobbyist can easily find appli-
" -cation for sheet metal skills. The designing of.
'~ ‘patterns, cutting, shaping and joining of sheet matals
- from simple projects to commercial prototypes will be

accomplished. This course will be basic to entering

Foundry Skills and
Practices

Meta] Fabrication

Primary Mechanical
Communication

the fabrication course in the T & I Curriculum.

-As a skilled craftsman in the meta] 1ndustry, Foundry

skills are fundamental to a broad knowledge of the
field. Methods of constructing molds and forming
cast1ngs will follow the orientation to foundry teﬁh—
n1ques and career 0pportun1t1es.

" The proof is in the app11cation of skills. Fabrica-

tion relates to the construction phase of metal work-
ing skills. It is to include practical application
of the skills developed in welding, sheet metal train-
ing and machine shop Project work, coopnrative
vocational experience and advanced sk111 tra1n1ng may
be pursued within this course. ;

' Primary Mechanc1ca] Cammun1cat10n is an 1ntroductory
.course designed to develop a basic understanding. of
. the-field. Through this understanding, students will

be prepared to make choices as to continued work in

the area of- mechan1ca] communication. -Students will-

also acquire a useable and practical skill which is

-essential to basic trade and’ industrial courses and

,,Secondary Mechan1ca]
Commun1cat1an

he1pfu1 in the everyday p1ann1ng of construction pro-
Jects- - o

';As a second course in. mechan1ca1 commun1cat1cn, th1s o
,cour“' 3
' _an aptitude 1in this area and who wish tc. become more
. proficient in this skill. 'Skills will be extended.

is. des1gned for those students who have’ found

Cto include blueprint: 1nterpretat1on and - preparatzan
.. for projects-of bu11d1ng ~unit.size. . Those:who com=.

:fp]ete this course will have the. necessary skills forv._

C 'ﬁzgdeve1cp1ng ‘complex: patterns and construction:details.
~.=-Secondary.‘Mechanical Communication:will: prcv1de back-. -

Advanced Mechan1ca] ;_:ﬁrﬁ"

Commun1cat1on

_r 1ntruductcny post—secendary courses of a =
”a,nature b ST e

"dVanced course st dents w111 become*adept tc
of mak1ng Jo i
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GENERAL NOTES

1. The theme subject areas for the Fort Benton Trades and Industry Program are
© - as follows:

A.- Machinas'and Mechanics
. Small Engine Mechanics - 18 weeks
v 2. Machinist Skills and Trades - 18 weeks . .
3. _Automotive-Mechanics - 36 weeks

B. Ccnstructian Trades .

. E1ectr1caT Theory and Installation - 9 weeks
. 2. Plumbing Skills and Trades - 9 weeks
3. Carpentry and Building Canstruct10n - 18 weeks

C. Metal Trades

Oxy- Acety]ene -and Arc Welding (Agr1 Industry Curriculum) - 18 weeks
Sheet Metal Project Design and Construction - 18 weeks -
Foundry Skills and Practices - 18 weeks '

‘Metal Fabr1cat1on'— 18 weeks

ER AR

The suggested grade level placement and sequence is g1ven below as a guide
for compTet1ng a program of skill development. An ideal program for skill develop-:
ment in Automotive Mechanics would begin with Arc and Oxy-Acetylene Welding, then
Small Engine Mechanics, Machinist Skills and Trades, and end with Automotive Mech-
anics. For a production welder or metal.construction craftsman, begin with Arc and
Oxy- Acety1ene we1d1ng, ‘then Sheet Metal Project: Design and Construction, ‘Machinist
. Skills and Trades, Foundry Sk1175 and Practices, and f1na11y, Metal Fabr1cat1on

ETectr1ca1 Theory and Insta1]at1on and P]umb1ng 'Skills and Trades appear ahead
of Carpentry and Building Construction because these skills will become useful in
,the construction phase of the carpentry course, The construct1an of a bu11d1ng re-
quires ‘the. s1mu1taneous ‘use of all three skill: areas: . electrical, plumbing, and
carpentry -+ The- threa coursas make up: the- camp]ate canstruct1an tradas area

A1though OxyeAcety1ene and Arc‘We1d1ng are cavered in. tha Agr1 Industry Curr1=
'Cdlumi ‘these courses.are critical to.‘the: development of the Trades and Industry
-Furr1cu1um., L?keW1se Smal1:- Engine:Mechanics will ‘be- utilized:by mechanics-students
“in Agri-Industry. Sophamore students whc ‘are interestedin-a full T & T ‘program
should take: tha1r we1d1ng at that 1eve1 WQ]djng 1§ha1sg ayaj1ab1e,at tha upper. .-

Saphomore-ff'aoxy Acety1ene Ne}d1ng (Agr1 Industry Curr1cu]um)
S AR (Ag idustiy. Curriculum) S
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Senijor: -Maeh1n1st Sk11ls & Trades - 18 weeks,
- Automot1ve Meehan1c5 - 36 weeks
-~ Metal Fabrication - 18 weeks
"~ Plumbing Skills and Trades - 9 weeks =~
* . Electrical Theory and Installation - 9 weeks -
';Carpentry .and- Bu71d1ng Cdnstruct1dn»— 18 weeks.
PrereqU1s1tes are recommended as. fe11ows._f2rt ‘
For.AutDmct1ve Mechan1es -

- Smé]] Engine Mechanics

_ For MetaT Fabn1cat1cn -

- Oxy- Acety]ene We1d1ng

- Arc Welding

Sheet Metal Proaect Design and Construct1on
(Mach1n15t Skills and Trades if possible)

For Carpentry and Bu11d1ng Construct1on -

—7E1ectr1ca1 Th ory and Insta11at1@n
- P]umbing Sk1115 and Trades

Other des1rab]e course sequences are recommended on the precedlng page.







GRADE TEN

MECHANICAL COMMUNICATIDN'

”iI‘

IT.

III.

E v« N

'fDQVElop an understand1ng of mechan1ca1 draft1ng as. re1ated to its definition

and uses

,:;fA . The student w111 be abie to. relate the draw1ng tO the finished product
:B.: The: student w111 be ab1e to ne.ate mecnan1na1 commun1catldn with’ ~indus-

try..

Deve1op ski115 and understanding of tne use of drafting equipment,

A. -The student will be able to select and use the prdper draft1ng equ1p—

~ment (e.g., drawing board, T- =square, tr1ang1es 300 - 609, and 459,
drawing pencils, pencil pointers, erasing shield, penc11 eraser pPG=
tractor; french curves, campass, dividers,. and sca]es )

Deve1op the understand1ng and ab111ty to 1etter correct1y

A. a,The student will be -able to fasten paper to the . draW1ng board, seiect
.. the proper drawing pencils, sharpen a drawing pencil, measure with a
"scale rule, ‘lay out a format space and draw gu1de 11nes and erase
pencil Tines. - «
 The student will be ab]e td 1etter 51ng1e stroke vert1ca1 upper and
Tower case Jletters. -

~.C.  The student will. be‘abTe to TEtten s1ng1e strdke, 1n511ned upper and

;*arﬂ‘, ,The student'w111 be?abTe to. draw:para11e1 and perpendjcu]ar 11nes to a ¢

1ower ”se 1etters,‘

P Deve?ap an understand1ngiand ab111ty df geometr1c canstructlon

”391VQn Tine.. i
1e-student: w11 :
e ‘student w111abe

TN

T

R o




VIT.

VIII. I

X,

F.

The student will be able to dimension fully using dimension and exten-
sion lines, arrowheads, leaders, fractiona] and decimal dimensions.

Develop the ability to make and interpret pictoriaT drawings,

MmO O &>

A.

D!

,The student w111 be ab]e +s draw conventiona] breaks

The student.wiil be able to p]én the location of the draw1ng on paper

+ The student will be able to draw isometric and ob11que draw1ngs from

orthographic drawings.

The student will be able to make 1sometr1c drawings that involve 31r;1esg';
‘arcs, and irregular curves.

The student will be able to draw a perspective de11neat1on or picture
from Orthographic rroject1ons

" The student will be able to draw isometric drawings involving non-

isometric lines.

The student w1]] be able to draw all v151b1e edges and contours behind
the cutting plane.

The student will be able to draw sect1on 11nes ‘and cutt1ng p]ane 1.

in appropriate views.

-‘The student will be able to v15ua]1ze and dF Tu11, ha1f Fevo]ved

removed, offset, ribs ‘in sect10n_ka}igned and. intersect1ons in sect1ons

DEVElop the ab..1ty to make and 1nterpret aux111ary draw1ngs.

~The student will be abTe to draw aux111ary v1ews us1ng the fo1d1ng 11ne
“me'thod. -

The studént w11] be ab1e to draw aux111ary v1ews us1ng réference plane.

‘method. ;o y
. The student W111 be abie to draw the 1nc11ne p]ane in 1ts true s1ze.,;_.‘

,ﬂDeveTop the sk111 and understand1ng to V1sua11ze and ccnstrUCt mode1s.,w

. ffThe studeht w111 be ab1e to draw patternsg;j;_iti'




»wifeesaueces
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Given a cube of plasticene c1ay and modeling tools, the student will con-
struct from a dnaw1ng a mode] 1n tnue shape and size.

7 Books:

Mechanical Drafting - Hornung, William J., 1957 : '
Mechanical Drafting and Related Techno]agy - Yankee, Herbert W., 744 Yan,
1966
Mc ~hanical Drawirg Problems - Beng and Kronquist, 1946 S ,
Industrial Arts Draff1ng - Walker, John R. and Plevyak, Edward J., 1964
General Drafting - Blum, Robert E., 744 B?q, 1969
Drafting - Brown, Walter C., 1564
¢ ra Draftlng - Frylund, Verne and Kepler, Frank 1969
You Can Draw A Straight Line - Thompson, Ray, 1963
Creative DraFt1ﬁg_= Earie James H., 1970
- Architectural Draw1ng - Eiwoad Frank11n George 1935
Architecture: Drawing and: DESTgﬂ - Hepler, Dona1d E., 1965, 720 Hep
. Architectural Drafting - Bellis and Schimidt, 1961 :
‘Problems in Architectural Drawing - Elwood, Franklin George, 1935
TIntraduction to .Applied- Drawing .- Hale. E. ‘M. and Hill, Cary L., 1962

Blueprint.Reading, Checking -and Test1n Parts 1 & 2 - Ste1n1ke Dtto 1956
~Blueprint Reading and Sketching = L1ghg1e, R. ‘Paul; 1965 . '

_ Electr0n1cs‘braft1ng Workbook - -'K1rshner, Cyrus , 1966 744 Kir

* Mechanical Drawing - Thomas ‘E.  French and Carl L. Svensen ‘McGraw-Hill"

* Drthograph1c Pro eet1on S1mp11f1ed —'Char1es Qu1n1an, Jr > McKn1ght

: - McKnight, 1969 -

* The ‘World of Draft1ng_- Stan Roes, McKn1ght & McKn1ght 1971

* Creat1ve Mechan1ca1 Draw1ng - Ba51c 0va1 S Harr1scn, Amen1ean Techn1ca1

: Soc1ety

*: Draft1ng Bas1c Techn1ques s»Marsh311 L Mossman, Prakken Pub11cat1ons, Inc.

*
~*. Drawing: “Planning for Industrial Arts - John L. Feirer, Bennett Books
- *.Beginning Mechanical Drawing - Milliam Reberts, Bennett Bnoks
- *-Drawing. for  Product® P]ann1ng__ﬂ eorge Ei

5 = &

~* Learning to Read’ Mechanical




(15)

GRADE ELEVEN

SECONDARY MECHANICAL COMMUNICATION
: I,' ‘Develop sk111 and understand1ng of pattern dEVETmeent and intersections. |

~A. The student will be ab]e to draw plane, single curve surfaces and a v
warped surface (e.g., cylindraid, con10d helicoik, hyperbo]o1d and B
hyperbolic paraboioid.). : :
The student will be able to 1ay out deve]opments (e.g., prisms, cylina
ders, pyramids, and cones. B ,

The student will be able to draw hems and joints for sheet metal. i
The student will be able to find the intersection of planes and cylinders. |
The student will be able to find the intersection of planes and prisms. ;
The student will be able to find the intersection of planes and pyramids.
The student will be able to find the intersection of planes and cones.
The student will be able to find the development of a hood and flue.

jws]

pu i cp g o B 3 W v B on ]

II; - Develop ski11‘and understanding of parallel line deveTopmenti;

A. The'student will be able to draw .1ine through a point and para11e1 to a %
Tine. .
The student will be able to draw a line paraiTe] to a 11ne at a g1ven
distance.

S50 e B e 5

I11. Deve?op 5k1]1 and understand1ng of triangﬂlatfan.

A. The student w111 'be able to d1V1de surfaces into ‘a number of. tr1angies
and transfer them to. the- deve1opment (e g » .development af:an Db]ique
cone by triangu]ation) 4 ) o ' '

LIl Deve]op the Sk1115 to make and 1nterpret construct1on deta115.,r c

~A. The student w111 be abie to draw in more deta11 constructign lans (e 9.,
-~ foundation, fggt1ngs,_s111s “‘wall: framings,’ and roof fram1ngs§ : I
- B. -The 'student will be-able to draw machine parts (e g s p1pes gears,

o screws, cams, bo1ts, and nuts)f: G TR -
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RESOURCES:

Books:

'Architecturé - Hep]ef and Wallach, 1965, 720 Hep

~ General Drafting - Fryklund & Kep]er 1969

Machine Drafting - Herbert Yankee, 1966, 744 Yan'

Technical Drafting Problems (workbook) -~ 1967 -
Architectural Drafting - Bellis & Schmidt,.1961

Mechanical Drafting - William Hornung, 1957

Technical Drawing - Giesecke, Mitchell, Spencer & Hill1, 1967

.Creative Drafting I - James Ear]e, 1970
- Electronic Drafting Workbook - Kirshner & Stone, 1966 744 K1r

You Can Draw a Straight Line - Ray Thompson, 1963

iBTuepr1nt Reading for the Canstruct1on Trade.— Be11is-& Schm1dt

744.5 Bel

Architecture and Your Life, w1th gu1de 7EOa

Nature, Man, and Arch1tecture with guide, 720b
Our Alabaster Cities, with gu1de, 720c .

Shakespear's Theater, with guide, 725
Fivst-Course in Mechan1ca1 DraW1ng, 744
Sections Views, 744 .4a

_:Aux111ary View & Re]ated7CDhstruct1on, 744 4b
- .Dimensioning, Part I, 744.4c =~ -

D1mens1on1ng, Part II 744 .44 .

Orthographic Drawing, Part. I, 744 4e

Orthographic Drawing,- Part" II 744, 4f

Intersections, with guide; 744 4q--
Compasses 'd?BDw Instruments w1th guide 744 4h

" “Freehand Let ering, w1th gu1de 744 43
- -Scales w1th u]d’ LA AR

Mov1e5 )

1958;'“




- e g
. .
. Lt : .-
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GRADE ELEVEN

!_'SMALL ENGINE MECHANICS

L

Deve]cp an appréc1at1on fcr the h1story of the eng1ne.

VAQa, The student will be ab1e to d1scuss the 1nvent1on and ear]y deveTmeent

" of the engine..

B, ‘The student will- be able to. compare the early engine to the iechn1ques

IT.

1.

“B. . The student- W111 “be. ab1e to: out11n_

.~ shop work. - : , i o
“C. " The student w11}jbe ab]e tc Tncate and operate the f1ra ext1ngu1ch'r
~D. ' The student W111,bé ab1e‘tg specify. ‘to .do_in case of '
. ..or-accident. - ' ' e

E":;The student w111;,7“

and mater1a15 used today in eng1ne cgnstruction.

DeveTap an understanding of the oppartun1t1es, dut1es and PES“Ons1b111t1&5
of . a SEPV1CE techn1c1an. , .

A.V ‘The StudEﬂt w1]1 rasearch and be ab]e to. d1scuss the current employment

situation {e.g., wages, opportunities, etc.).
~ The student will be able to.outline the duties of a ser ce techni

(e.g., keep records, service, repair, etc.).

.d.'

DF a good techn1c1an (e g,, meet1ng the pub11c, ciean11ness, etc )
Deve]cp appropr1ate att1tudes toward saFety ' o

K;gszhe'studeht'WT11 ‘be ab]e to discuss. the need fnr safety
fthe safety ‘hazay

. The student will be able’to d1scuss desirable persona] character1st1csfffri'

o il




OVIIL

: D;_A The student. W111 be able to 1

(18)

B. The student will be able to discuss and exp]a1n the three states of
‘matter (e.g., solid, 1iquid, gas) and how the meiecuies are affected
. by heat and pressure. ,
. .. The student will be able to dist1ngu1sh between mo]ecu]es, atoms,
e]ements, conipounds, and. substances.
The student will be able to discuss the tr1ang]e of combustioen (e .g.
fuel, oxygen, and a kindling peint).

- chemical processes as related to combustion.
. . The student will be able to recite .the definition of frict1en

c
D
: ?E;f ‘The student will be able to. explain chem1ca1 ehanges hrought abeut by
F
G

The student will be able to d1scuss how an explosion is used to ebta1n:

useful power.

DeveTep an understend1ng of the p1ston type endineiand the'ﬁtteSSDFj}Syéteﬁe“'

requ1red

A. . The student will :be able to d1scuss the d1fferent types of internal
combusion engines. . :
B. The student w111 be abTe to exp?aln the opehat1dn of the p1ston type
© . engine B
C. The student w111 be able to d1scuss end re]ate the sequenees, ct1v1=
- ties"and events taking p]ace in-an internal combustion. engine and how

each is accomplished e.g.; valve: pos1tion during 1ntake cnmphess1en,";“

“ignition, power .and exhaustete). .
1stvand exp1a1n-the need For coo]1ng,
d: e'haustrsystem' L .

: Vlubricatlon fue], 1gn‘t1 n.‘a

DeveTop an. understand1ngtof the t1m1ng.:e., SR ﬁ;

“_fcumbust1on ‘engine (-

[ —




XI, . .

- and fits.
The .student will be ab1e te compute terque ]ecete specif1cat1ens end

J
.use the terque wrench

- (19)

The student will be able to discuss and explain gears, sprockets and
chains, their ratios, parts, types, kinds and how they can be used

to advantage with the engine.

The student will be able to exp1e1n and Tist the types .of tolerances -

DeveTop an understand1ng ef 1ntake fue], and fuel systems.

A‘ ‘

B.
€.
.. ‘combustion.
Di,

and" the1r processing.
The student will be able to expia1n the propert1es of ga5011ne -
The student will be able to specify fue1 -air mixtures and hcw it affects

The student w111 be able to list and exp1a1n the parts and. systems of .
fuei)de11very (e 9., tank; geuge Tines, - pump, F11ter, and carburator,
etc. o - , ' : R

Deve]ep an underetend1ng of . bae1c e]ectr1c1ty and magnetism

A.
B.

The student w111 be abie te d1scuss the theory eF e1ectr1c1ty and mag—

netism. .
The student w111 be able ‘to def1ne common terms used in e]ectr1c1ty .

‘and magnetism (e.g., electrons," 11nes ef force A C., D C;, co11
. -battery, electromagnets, etc.). : S
.. The. student ‘will be able. to" d1fferent1ate between the generetor bettery'v

f1] be. able to exp]a1n the eperat1en of th "electr1ca1
1 the eherg1ng system (e. g., f1e1d, armature, zutout: re1ay,,
: *equlatol D - R

P e e G D T
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C. The student will be able to d1scuss the grade, classification and -
‘ application of motor 0ils and greases.
- - D. The student will be able to service and maintain lubrication systems
- E.  The student w1]1 be ab]e to service and maintain cooling systems.

:"”;f_{Deve1Dp an understandﬁng of the types and operation of starting systems

XVI.

~UXVITL R
x Ag;f The student w11] be abie to;11st the steps requ1red to traub1e shootf"

mo o

.,t:A The student w111 be ab1e to discuss the necess1ty of a starter
B -The student:will be able to discuss, service, adJust and ma1ntainv

manua1 mechan1ca1 and e1ech1caT starters: ..
DeVeTQp an understanding cf power transmissions.

A. .Each student W111 be able to discuss -and define mechan1ca1 and veT—ﬁ
‘ocity advantage and show their re]at1onsh1p :
- The student will be able to discuss, repair and adjust the c1utches
~used with small engines. -
. The student will be able to d1agram and .discuss. ways of using. gears,
- sprockets, and pulleys to change direction or mechanical advantage .
. The student will be_able to-define friction:and: d1scuss Jts usesi

=

_m1531cn drive” 11ne and d1Fferent1a1 must cemmcn]y used W1th sma11
‘eng1nes.‘ L : _

DeveTop an understand1ng of troub1eshoot1ng and serv1ce techniques

=

and servfﬂ'

KVIII. DEVE1°P an- U"dEPSta"dTHQ Of,care and'ma1ntenance oF sma11 eng1nes and re—""
Tated machinehyr ~ _ B as

' The student will be able to discuss, service, and repair. the trans—_ .i”
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Small Gasc’ﬂ;line Engines - George E. Stephenson, Delmar Publishers, Albany,
. N.Y., 1964 .

A1l About Small Gas Eng‘lnes - Jud Purvis, Goodheart Wﬂcox CQ., 1963

Power Mechanics - Pat H. Atteberry _

- Power Technology - :George E. Stephenson

- Small_Engines Care, Operation and Repair - AMAE & VA
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GRADES ELEVEN AND TWELVE

.j’MACHINIST SKILLS AND- TRADES

1II.

A E.VZ The student w111 be ab]e;td discuss’ the dut1es of a mach1n1at

'DeVEiup an apprec1at1en fer the h15tory Qf mach1n1ng

jﬁA}ff The student w111 be able-to discuss the deVe]epment and advances in. -

*-techno]ogy ef mach1n1ng.‘;fv

ation:

The student will be ab]e ta camp]ete an . app]1eat1on fer a mach1n1st s

-~ . position. -
D. The student will be ab]e ta d1scuss eccupat1ona] requirements necessary

to. a machinist.

A

“B. The student will be able to 11st areas where techn1c1ans are needed.
C
D

{Deve1op requ1red att1tudes tOWard safety.,

AL 'Each student W111 be able to d1scuss the need for safety ’ ‘
- Each student wi]] be ab1e to 11st hazardcus areas and precautidns 1o be’

‘taken.

gu15her5 and b ;ab]e to turn 1nrtheta1arm,u;,

B

’ C,;?fEach student w111 be ab1e to. locate -and operate a11 nf the fire ext1n=‘
D
E

. The student W111 be able to d1seuss the current TocaT emp]oyment s1tu—i
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e N L R it it

~VIli' DeveTép,an understanding of drills and drilling.

A, The student will be able to discuss why tools are des1gned d1fferent1y .
© . to cut different materials. ‘
B. The student will be able to explain how each kind of drill bit is de-
signed to cut and the-application of each (e.g., twist, stra1ght fluted
3 1ip, 4 1ip, etc.).
“The student will be able to dTSCUSS the parts of - tne dr711 b1t and why
each part is designed to perform a specific job.
. The student will be able to sharpen a dr111 bit using the proper tech—
niques and procedures.
The student will be able to.bore a hole of predeterm1ned s1ze and 1ocas
tion using proper techn1ques and procedures, " . S
‘The student will be able to discuss ways of holding the tW1St dr111 in
the drill press. (e g., chuck, morse taper Jorno taper, tapered sieeve)i

kel e, e £ o

MmO o

VIII. Deve1op an undérstand1ng’cf layout and p1an prncedures

A, The student W111 beiab1e to Pead ‘a. s1mp]e pTan and b1uepr1nt TR
. B. - The student will be able to plan time and materials for ‘each: ass1gnmenti' g
'C. ~ The student w111 be ab1e to 1ayout h1s proqect ut111z1ng prcp@r methﬁds“ =
‘and ‘procedures. - C
D The student will: be~ab1e to 1dent1fy the use of. toa1s, and mater1a1s,
‘used in Tayout (e ga,:capper su1fate pr1ck pun:h d1v1ders, scr1be,k_@
jsca]e etc. ) o : v , o SR

50 30 L e s o
N

IX. - Develcp an understanding df:méééﬁﬁfné tég1§ffuf:" 'f‘%":i'“”

. The ‘studerit will- ber ffﬂ?ff7;i_f
:ThE student W]17,be§ﬁ: 'i» ' measur
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VBE The student w11l be able to 1abe1 the parts of the taps d1e5, reamers“

and related equipment.

- JE:C;'_-The student will be able to se1ect and use the proper tap= d1e ur

"~ reamer to’ perform a_preassigned task.

- fg}D;f The student w111 be ab]e to determine threads us1ng the screw p1tch

.-gauge.

:';EEZTn;The student w111 be ab]e to prcperiy store ma1nta1n and keep the tap, : )

XII1.

" die and reamer.

Develop an understending'of metaTs}

A, The student will be abie to d1scuss metals, the orig1n DF meta] ‘and

" the. processes involved 1in making it useable.

- B;_ “The ‘student- w111 be ab]e to determ1ne by ch1nb1ng, spark or v13ua11y

XTIV,

 B.. The student will

types of meta1

3nDeve1op an understand1ng of the'Tathe and'Tathevepénations

 fAi'A'The student w1]1 be ah1e to discuss the Dccupat1ana1 puss1b111t1es fur--" 

- lathe operations. : L
tc name, 1abe1vand 115t the Funct1on of the '

- parts.of the lathe, e

...~ The student will be ab’ to d1scuss the operat1on Df the 1athe
. .-. The student will be able to c]ean_and 1ubr1cate the* 1ethe. E
;“7_The student w11] be-able. to define lathe 0 ,',;_ S
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'XVII Deve]op the ability to set up and properTy perfgrm operations on the 1athe
such as turn1ng, fac1ng, f1n1sh1ng, threading, knur11ng, cutt1ng off and -

bor1ng

'Exampie of Behav1ora] Instruct1ona] DbJECtTVE

Each student will, with the gu1dance of ‘the 1nstructar select and constru;t
-a-simple project. The machined portions of the proqect will be within a -~
to]erance of + 002 of an - 1nch for 80% of the prnqects compieted

RESDURCES
'ngks 7 _
- Texts, Mach1ne Too] and MetaTwork McGraw—H111 Inc

% Meta]work Techno1ogy and Pract1ce - McKnight & MtKnTth Tuwarda
. ‘Ave. and Raute 66, B]oom1ngton, I]T 61701

o “TIT..61614,.1968 "
f * The Care ‘and Operat1on of a Lathe - She]don Mach1ne Co. ’
o o eIne e, Ch1cago R : :
L How to Run a Lathe - Scuthbend Lathe, Inc - Scuth Bend, Indgf

| _,samp1éliéxts= * Techn1ca1 Meta]s - Charles A Bennett CQ., Inc‘, Peor1a,_;

o Mach1nery s Handboak, 19th Ed1t1oi;7i”l‘ff"”f'ipress, Inc
- * Modern Machine Sﬁo"Tra1n1ng_“ nal:Schools; Los Ange1es
- *.Shop- Mathemat1cs'—:The;Bruce Pub11 hing _: ;Mi]waukee, w1sccns1n,,§965

St dy;Fr1nts
- Regi
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o "?‘_.GRADE TWELVE ;
el ";'-AUTE)MDTIVE MECHANICS

'DeveTQp an apprec1at1en for the h1stery eF the eng1ne

The student w111 be ab1e to d1seuse the h1stnry and deve1epment of the

.engine.
. The. student w111 be ab]e to re1ate the advances and 1mprdvements 1n
the automobile eng1ne and 1n the autometlve 1ndustry

II. DeveTop an 1ns1ght 1nto the current emp]oyment s1tuat1en of automot1ve N
‘,mechan1es pen : d L L EE

_ A.' The student Wi1T be ab]e to d1scuss the eurrent loca1 emp]eyment s1tu-

- ation..
B. The etudent w111 “he ab1e te 115t areas where techn1c1ane are needed

tr_lll; jDeve10p an understanding of the requ1nements neeessary to be pref1e1ent 1n -
~..any: 5e1eeted oecupat1on 1n the arrtomotive: f1e]d B

*Agif The student w111 be ab]e to T1st the emp]oyment pes1t1ens one can :
-+ achieve after. successful - ‘completion’ of this course. . -
-~ B.' " :The student will be able to explain the degree of educat1on needed te
' enter a: chosen autemet1ve oeeupatjen S L .

.ifTV;F;EDEVE1OP an” understand1ng of the duties and. des1rab1e persena1 character1st1csf'
-;rnecessary to qualify as a tre1nedfautemet1ve eehn1ejan. SR i e




©VIIL.

IX.

ey

m o o

DeveTop an understand1ng of the bas1c pr1nc1p1& of the 1nterna1 combust1an -
~ engine. .

A.

MmO O W

AL

- .and function of the. automcbiic cnn11ng system::
R

(27)

The student will be able Lo discuss where and how tools should be
stored.

The student will be able to demanstrate by performance skills in re-
dressing punches, chisels, screw drivers, drill bits, etc.

The student will be able to maintain, clean and/or lubricate any of
the tools critical to this trade.

The student will be able to proper]y name the tools as he becomes
fami} 1ar W1th each one. : , _ ,

1combust1on engines.

The student will be able to 11st and exp1a1n the fnur strokes and the1r

function in a four cycle engine.

- The student will be able to 1ist- and explain the funct1on of the major

components in the engine (e.g., crankshaft, piston, valve, etc.)
The student will be able to discuss the basic princ1p1es of eng1ne oper=
ation. (e.g., how is vacuum created in-the engine). -

The student will be able to discuss and relate the Séduence, activities

and ‘events-taking place in an internal combustion eng1ne and how each
event is accnmp11shed (e g vaTva pos1tioh dur1ng var1eus pTSton
strnkes) , : , o -

lDeve]op an understand1ng of the automot1ve coo11ng system

,The student w111 ‘be ab]e to 115t the parts oF and3df5guss the operat1on -

-The studer+ w111 be ab1e to test and1djagnose parts of the c0011ng sys- . B

nd. repair: ;he heatafl.: L

ip to. the:coa1ingnsystem

e sl
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XII. Develop an understanding of the manuals:and spec1f1cat10ns for the automobile.

-~ A. . The st .dent will be ab]e to 1Qcate the 1nfarmat1gn de51red from the -
- appropriate source.
B.. The student will be: able to _compute engine spec1f1cat19ns (e g. d15—'
Jo« i placement, compression ration, and horse power, etc.).
.Ci: - The student will be able to discuss term1noTogy and nomenc? ature 1den—
e t1F1ed w1th automot1ve spec1f1cdt1ons‘ ' . :

XIII. Deve1cp an understand1ng of the eng1ne va1ve tra1n and cy11nder heads o

A. The student will be able to list and- exp1a1n the Funct1cn of all the

.~ parts of the various valve mechanisms.

B.- “The student will be able to discuss the re]ationsh1p between the va]ve f‘f
~ operation and the total engine operation. = .

C. The student will be able to demonstrate h15 ab111ty to do a comp]ete

D

b R A A b T i B i e e i

- valve job . including the use of all necessary tools and equ1pment
. - The student will be able to diagnose and:repair-malfunctions in. the
‘ complete valve mechan1sm (e. g., replace. va]ve guides, ream guides, - .
- clean- hydrau11c 11fter, put 1n hard seat 1nsert, adJUSt vaTve c]ear-~~-- =
ance, etc ). e AU

' V'Xivf DeveTop an understanding aF the bas1c eng1ne bTock

8 A."‘The ‘student w111 be ‘able to d1scuss processes and mater1a1s used 1n
. . - the manufacture‘of the engine block.- G
" B. - The student will be able to clean and THSpect the biock tc determ1ne

- ,,what w111 be requ1red to repalr 1t.,£ s , o

e M e B R 0 . e et




G.

XVIII.

D.

E.

“F.

Develop an understanding of eng1ne fue15.

A.

B.
c.

DL

“the carburetor.

'The student will be" abie to 1dent1fy and service a11 fypes of a1r

~~their origin and the: processes.invelved in the ‘manufacture.
“The student will be able"to explain the propert1ss of gasc11n o

- The "student will. be able to Tist. other fuels used. commonTy in 1nterna]
~combustion engines (e.g., diesel, L.P.G.

(29)

The student will be able to 1dent1fy and test types of fue? pumps and
replace malfunctioning pumps. ,
The student will ‘be ab]e to exp1a1n the operat1on of each c1ncu1t 1n

The student will be ‘able to d1agnnse, serv1cs, repa1r and adJUSt the .
carburetor. :

cleaners. . . -

The student will be. ab1s to d1scuss fueIs, how: they are c]ass1f1ed

. .

The student will- be ab]e to specify fue1/a1k nat1ns and how they affectv

:,CDmbUSt]Dn.7j;.“,

*The student w111 be ab%e to d1scuss:magnet1sm “magnet1c fields, =
[ ts;. IS¢ h i '

so]eno1dsfz
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D. The student will be ah1e to define,'teet<end adjust each part of the
' harging regulator.

'A;'XXII Deve]op an understand1ng df the automob11e ignition eystem

VT‘A;" The student will be ab]e to diagram and’ label the ccmponent parts oF
.. an ignition system.

B.  The student will be able to d1fferent1ate between the pr1mary and sec-
ondary sections of the ignition system and explain the theory and
function of each part.

C. The student will be able to remove, test, repair, adjust and replace
the distributor accurately. n

The student will be able to d1scuss and use 1gn1t19n testing equip-
ment and tools. : .

T e ke L

]

T R LT

XXTII;DeveTGp an understanding and apprecietion of air pollution control.

A. The student will be ab1e to 1ist the sources of smog problems in the
engine.
- B. The student will be able to discuss and exp1a1n the function of the:
smog control systems.
C. The student shou]d be able to service. smog control systems

XXV. Deve?op an understand1ng of standard tranemiss1ens.

A, The student will be ab]e to exp1e1n the fundamenta]s of gears and
. gearing.
B. The student will be able to discuss procedures for the d1sassemb1y,
repair and reassembly of the standard transm1ss1on._ - N .

XXVI. DeveTop an. understend1ng of the automatic tran5m1ss1dn

A. . The etudent will be able to exp1a1n the funct1on of the torque con-
- verter. .

B."  The student. w111 be- ab]e to fo]]ow serv1ce procedures as cut11ned in

" the service’ manuals.,
~.C.. The student will be" ab]e to app]y his understand1ng of gearing tc the '
. ,automatic transmission. -

D. . .The-student will be ab1e to ident1fy maJdr cempunents in the autemat1c

'”transm1551dn and exp1a1n tne operat1on of theee parts.. ‘

”'XXViI ve1np an understand1ng'df the drive mechan1sm

j;The student W111 be;abTe to- 1dent1fy types ef dr1ve 11nes.; s
“~The: student.w111 be;ab1e to decuss the de51gn theory Qf the dr1ve
- mechanism. - i

Uf'_fable to. rep1ace a universal joint pruper1y.~<«w
i11-be able to exp]ain the cperation of.. standerd and 11m1t;a

le toﬁTebe] the perte of the different1a : “'*e:*
to~d1scuss “the . prd'er,procedures for mek1ng

'-‘ r axle bear1ngs ‘ ;*' ‘
ident1fy different types of rear'axie
ating, etc ) 5 S

EZ® Mmoo ee

.Eﬁ;assemb11




. (31)
XXVIII.Develop an understanding of front axles and steering in the autcmobile.

The student will be able to label parts of the steering system.

The student wili be able to describe and define parellelogran steer-
ing. -

The student will be able to 1ist and discuss critical pQ1nts in the
steering system that should be inspected frequently.

The student will be able to inspect, diagnose, and rep]ace any parts
in the steering system.

The student will be able to discuss front end geometry.

The student will be able to define and discuss caster, comber and tae—
in and will demonstrate proper procedures for correcting each of these.
The student wWill be able to discuss and descr1be probab1e causes and
consequences of mis-aligned front end.

The student will be able to discuss and explain aspects of whee] baTans
cing (e.g., static and synamic)

XXIX. Develop an understand1ng of framé and wheel suspension.

- A. The student will be ab]e to d1scuss the theory of 5uspen51dn systems
B.  The student wili be able to discuss the operation and function of
shock absorbers. -
- C. The student will be able to repair or replace using proper procedures
any parts in the wheel sUspens1ons system. S ,

XXX. Deve]op an understand1ng of brakes and breke systems

A. The student will be able to state Pascal's Law of Hydraulics. :
B. .The student will be able to label parts of wheel and brake assemblies.
C. The student.will be able to explain how the energy of mass in motion
. - +is converted to energy in the form of heat.
D. The student will be able to exp1a1n the dperat1dn and constru;t1cn Qf ;
automobile brake systems. : 2
E. The student 'will be able to proper]y edquat autdmob11e brakes as Dut* L
lines in the service manual.
F. -The student will be able" to d1sassemb1e, repa’ - and reessemb]e any -
- _part _of-the brake system.
'G. The student will be able t
~ pressure system. : ‘
H. - ‘The student will. be" eb1e'td d15cuss wny brake work PEQUTPES a vehy
,h1gh degree of accuracy.‘; . o S ; R

bTeed the air from a. seaied hydrau11c ;'

“‘O

XXXI. Deve]op an. understanding of eutdm1b11e whee]s and t1res

A."inThe student w111 be ab1e to descr1be the d1fference between tire e
c]ass1f1cet1dns

~'B. . The student will be ab1e tD different1ate between e tube?ess and a

‘ - tube-type tire. - o S

-~ C.  The student w111 be " ab1e tD d1scuss the d1fferences 1n t1r ccnstruc-,
o tioni(e.gi; 2/ ply, ‘4- ply,,etu . .
D. The student will be:able- td remove repa1r end rep1ace t1res acc d1ng o

Examp1e df Behav1ora1 I struct1ona1 Dbject1ve'

L 'AtWee,
w1th at 1east 90% of:: the class: ‘able
its source throughﬁthe ‘drive mechan

ernal ahd Extefna1ncnmbust1oni:?"'d'
{tD descr1be the ' , , £




(32)

RESOURCES :

lTeXt:» Autdmechani;s - Char]eé-Ai Bennett Co, Inc., Peoria, I11. 61614
- (with Automechanics Workbook) : o

.Sample Texts: * Autométive_Enc'c1o édia - Goodheart-Wilcox Co., 1968
R * Auto Mechanics - Goodheart-Wilcox Co., 1963 - .

* Rutomotive Mechanics, 5th Edition: - Webster Division,
. McGraw-HiTT Book Co., " . o o

1965

* Service Training Course - Ford Motor Co. _ ' ,
~* Automotive Diagnosis and Tune-Up - Master Technical Press, Park Ridge, I11.,
1959 - o S =
~ * Suntester Bulletins - Sun Electric Corporation, Periodical -
* Chiltons Auto Repair Manual - Chilton Book Co.
* Motors Auto Repais Manual - Motor, N.Y.
National Service Data - Mitchell Manuals, National Automotive Service,
Box 10465, San Diago, California - a
The Automotive Electrical System - Barr-Flocco,. Chilton Book Co., 1968
~ Automobile Power Accessories - Chilton Book Co., 1968 _
Automotive Mechanics - Crouse, McGraw-Hi11 Book Co., 1970
AutambtiVé’Eggines;f'Crcuse,chGraw—HiTTinék Co., "1966. o R A
Autqm$tEVE-Fge1, Lubricating and Cooling Systems - Crouse, Mc-Graw-Hill Co.,

Training Aids:

Auto Mechanics, Catalog of Transparencies and Charts, Cept. of Defense Instruc-
~ tional Materials, N.W. Regional Educational Lab, Portland, Oregon
Ford Service Publications, Box 7750, Detroit,-Michigan - -~ - . -~ .
General Motors Film Library - General Motors Building, Detroit, Michigan
Sealed Power -Corp., Muskegon, Michigan e
Technical ‘Training Bulletins (with slides), Marguette Corp. 3 o
Lubriqatioh"Fub]igatiqns;fTexaco;'Inc;,_13575. 42nd Street, New York, N.Y.
‘Delco Remy Training Charts, United Delco Co. S o
* Automotive Course, Sun Electric Corp. o

L%

* % % %

t'in the Fort Benton S

- however,

~ * Indicates that this material is chool System’
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'GRADE_ TWELVE

 ELECTRICAL THEORY AND INSTALLATION | | x

,. I

III.

SV

O

A e ‘

15‘:"Iheﬁs

. Develop ‘the concept .of electror

AL The.student uiTl diagran an electrical circult and fde

Develop an insight into electrical trades.

~A.  The student will identify electrical occupational areas. o
- B.  The student will list characteristics which are in demand when consid- .

ered fcr employment (punctuality, cleanliness, cooperative attitude,
loyalty, workmanship, ability to meet and deal with pubTic, etec.).

C. The student will explain general skijl areas where a proficiency is

- required. in the electrical trades (e.g., use of hand and power tools,
metering and measuring equipment, understanding of electrical theory,
~ reasoning and problem solving ability, etc.). = , S

Develop. the concept of electrical energy .

A. The student will review the.characteristics of atomic structure.

The student will explain the "electron theory" in its appiication to"~
the flow of electrical energy. o '
The student will be able to explain the difference in atomic structure

B.
c;,

" of atoms in ¢onductors and nonconducters.

Develop the understanding of chemical energy as it is related to electrical

energy.

A.  The student will demonstrate his understanding of a simple cell indi-
- cating the direction of current flow. _ o : f
The-student will diagram the wave pattern of direct current. -
The student will differentiate between the dry cell and storage cell,
giving the general characteristics of each.’ oo e

Develop ‘an understanding of magnets and their capacity . to ‘generate electrical.

currents. - L S T R R

A. The student will discuss the internal structural theory of magnets,. -

- their polar actions, magnetic, induction. ' ol T T T e
iTheyStUdéntﬁWiJJ;dgmgnSthafe,the?Qperétibnﬂaf,an,e]eétromagnetﬁand :
-explain_its difference from a permanent magnet. - -~ . . = .
- The student will demonstrate ‘the production of an'electrical current

with a galvahometer. - - i

in. th

C
iD.i 'The]studéht;wjllgéiSQQSs;the;CQnéepts*dfééimqyiﬁg"éoi] and%mov%ﬁg;magﬁet
E

fdectichjquaTtérn&tingféq&rént;f; S T ,
ent will identify the major parts of an AC and DC generator-and -

discuss the difference in terms of current produced.

ve.force and its measurement;

ey s baste
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VI. Deve]ep the understanding ef e1ectr1ca1 current and electron flow.

A. The student will diagram the wave sine of a1ternat1ng ‘and d1reet current_

B. The student will correlate the amphere with the quantity of water moving
through a pipe over a given time. ,

C The student will be able to demonstrate an AC anmeter. :

D The student will explain the use of a shunt in charnlng the anmeter cur-
- rent range , ;

VII. Develop the understand1ng of circuit res1stanee and its effect on amperage
- and voltage.

A. The student will describe electrical resistance and the reiat10nsh1p of
conductor size and composition of current flow.
The student will 1]1ustrate uses of resistance in putting electrical

B

"energy to. work. _
C. The student will discuss ways in which PESTStanCE causes 1ess of use-
D

able electrical energy. . _
The student will be able to deser1be the unit ef measurement Fer resis-

tance and demonstrate on AC ohmmeler.
VIII. Develop sb%11s and undefstanding relating to eenduetars,and;insu1atcrss'
A. The student will be able t0-1dentiﬁy;cemmen'cdnductars and insulating

materials by name. . . S
. The student will be able to demonstrate the‘use of an American Standard _

B
. Wire Gage.
C. The student will be able to d1scuss the cenductor gage in reiat1on to
the National Electrical Code.on current carrying capac1ty
D. The student will be able to describe commdn uses of wire and s1zes Df
-~ wire recommended for those uses. :
E. The student will demdnstrate the use of a w1re eutter/stripper or sim-
‘ jlar tool. : '
F.  The student w111 be able to produce an aeeeptabie p1gta11 sp11ce, tee—
. tap splice, and western union sp11ce and use proper techn1ques in soid=
, ering- the; connections. : :
G, :The student w11] demdnstrate the use’ of soner]ese connecters.

IX. Deve]ep the ab1]1ty to vany ve1tage, cunrent and res1stanee feetors and
jdeterm1ne its effect upen a CT?CUTt-;r: st T

res1stance in: a c1rcu1t a0
B. The: student Wwill illustrate the term Watt in a d1agram show1ng the wattﬁ
. ’age in relation to electrical current and’ force: L :
-C,A.,Thevstudent w111 discuss the. k110watt and. 1ts use 1n measurement ef
: electrical power ‘consumption.
D. - The student w11] demonstrate h1s ab111ty ta read a watt
- accurate]y : , '

heur meter

S AThe fu"aen,
'~ rent generator
B. **The student"




XII,

XIII.

X1V,

U o w >

XV.

- B. 1fThe;stQéénﬁ*WiI]fbei_bTe?tﬁjQSé}a
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C. The student will be able to describe the purpose of transformers at
electrical substations and on service poles. 7

D.  The student will distinguish between primary and secondary coils on a
transformer and differentiate between a step-up and step-down trans-

- former,

E.  The student will discuss the step-down transformer at the service pole

and indicate the arrangement of 115 and 230 volt service lines from

the pole to the consumer, including possibie locations of the kilowatt-

hour meter.

Develop ability to analyze pertinent electrical codes in relation to wiriﬂ§
from the service lines (or service drop) through the building.

A.  The student will be able to discuss electrical codes as they apply to
local electrical contracting. . ' ,

B.  The student will be able to interpret these codes on an actual insta]-
lation to determine if they have been met.

Develop understaﬁding of protective measures for home electrical circuits.

A.  The student will identify proper line attachment methods and describe
the function of a drip .loop. . : -

B.  The student will explain the function of the distribution panel as it
relates to circuit protection, to include grounding of circuits. :

€. The student will demonstrate his understanding of various types of cir-

cuit breaker devices, fuses, etc., by explaining the operation of each.
D. ~ The student will identify types of conduit, armored cabie, non-metallic
sheather cable and indicate for what conditions each is recommended.

DéveTcp cémpetencé at reading eiectr%ca1 Wiﬁing_symba1s_,

. The student will be able to identify USASU'éiecfricallwiring symbols
as shown in chart form. . R T
The student will translate an electrical plan for a

C 7 building into a
1isting of fixtures and types of conductors needed. . .
The studentwwiijWpriginatefa'f1ooﬁjp13h;td,incenperate specific fix-
“tures and arrangements given by the instructor.. = o
_* The student will discuss electrical .installations and the -appropriate:
~construction phase for this work.: ST AR

“Develop skill at ithéiiéTipn*6f éiﬁ¢qft wiring.

;consideﬁatiohfeconomy;fidad;}functiqn-andgéhe;ial;pﬁab]éms,

A.- The student will describe circuits from distribution panel, taking into

- o determine proper conductor. and to- select.the approved method. of in- -
stallation best suited-for particular jobs, = .= T

vailable codes ‘and reference information

o S L e i b e € kb i o

i
T




(36)

XVII. Deve]op awareness of sources of technical information pertinent to ma1nt31nﬁ'
ing up-to-date information on electrical trade knowledge and skills. ;

A. The student will be able to identify the source of all electrical codes
pertinent to residential and public facility electrical installations.

B. The student will be able to Tocate answers to practical problems in
rasource books available to the student.

C. ° The student will be able to cite examples of trade periodicals and
current manufacturer pub1icat1ans which can be used to keep abreast of
new methods and materials in the electrical trade,

Example of Behavicra1.InstructionaI'Objective*

Every student will. d1agram a step—down cransformer and label the pr1mary andr
secondary coil and explain the function of this type of transformer (XI.D).

RESQURCES :

_ Books:

Text: Electrical Construction Wiring - American Technical Society, 848
: E. 586h Street Ch1cagc, Il1. 60637

SampTe Texts: Basic Eiectric1ty and Electronics - American. Techn1ca1
v ~_Society, 848 E. 58th Street, Chicago, 60637 :
E1€ctr1ca1 Trades: Blueprint Reading - Delmar Publishers,
ATbany, N.Y.
'S1mp11f1ed Electrical Wiring - Sears-Roebuck Minn., Minn
National Electrical Code - Naticnal Fire. Protect1on Assoc. ,

1968
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GRADE TWELVE
PLUMBING SKILLS AND TRADE

1. Dava1op an understanding of plumbing and pipefitting fradas

- A. Tha student will be able to discuss types of skills and know]edge
. which are required in this trade area.
‘B. ' The student will be able to describe seguence of training and appren-
ticeships necessary to enter the plumbing and pipefitting trade.

I1. Develop the knawiedga of general and special tools of the trade..

~A." The student will identify types of tools critical to tha trade (e. g.s
wrenches, fitting tools, and threaders).
B. The student will be abTa to demonstrate safe operating techniques of

) tools. .

I111. Develop an understanding of the types of p1p1ng utilized in the bu11d1ng
: dindustry.

A, The student wi11 be able to identify various typas of pipa common to
the plumbing trade. S o 7 )
B. The student will be ab]a to specify special uses and limitations of
pipes. o
C. The student will be able to.recommend materials for specific JDb speci-
f1cat1ons thraugh Fam111ar1ty with ax1st1ng codes and standards.

Iv. DeveTop understand1ng af tachn1quas in cutt1ng and F1tt1ng ga]vanized and
black 1an pipe; _

A, Tha student w111 demonstrate his ab111ty to f1nd D D and I. D measure-
-~ ments-and determine finish length of pipes fitted into various fittings.
'B. The student will cut. ream and thread a- length. of pipe. . . -

C. The student will be able to select valve and f1tt1nqa by name and com-

' ~1=p1ete a551gnad f1tt1ng exarc1sa5. - , -

,'AL ﬁ‘Tha atu,ent W111 use proper procaduras 1n form1ng copper tubing ta maet}
S -space- Pequinements g
- B. o -The student will be" ab]a ta denonstrata ab111ty of cutting and attach—
‘-’}1ng cnnnactgrs ta aappar p1pe : - : R v
,Vi? VADeva10p understand1ng and methods Qf 1n5ta111ng p1ast1c p1pe materialsi o

A Tha studant w1]1 descr1ba 11m1tat1ons and advantages af p1a5t1c plpa
rB,, The student- w111 be ab1a to d1scuss propar f1tt1ng, cutt1ng and connect-
*Qi1ng techniques. S . : S | T

;vaI;v:4stu,:a

T

i SRR O T ok B
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VIII. Deve]cp an understanding of drains, and re]ated waste disposal systems.

A. The studernt will be able to descr1be the drain system for fac1]1t1es
which utilize a septic tank and drain field.
B. ' The student will be able to describe materials and connections of a

drain system which utilizes a municipal sewage system.
C. The student will d1scuss the pack1ng, 1ead1ng and cau1k1ng of cast-

iron pipe.’
D. The student w111 1dent1fy a variety Qf f1tt1ngs and traps for waste,

systems.
IX. Develop practical skill in general plumbing tasks.

A. ~The student will be able to determ1ne the pIumb1ng needs for spec1f1c
' household fixtures. -
B. The student will install and plumb & fixture as a class project.
C. The student will explain maintenance procedures (e.g., replacing faucet
washers, adjusting flush tank float,.replacing flush tank float, re-
pIac1ng flush tank discharge valve, removing stoppages from: drann pipes,

etc.).

Examp]e OF Behav1ora1 Instructional ObJect1ve

Each student will perform the cutting, reaming, and threadung operations on
galvanized pipe, prgduc1h a satisfactory end product as Judged by the stu-
dent and instructor (Iv.B :

RESOURCES :

Books :

E 58th Stteet Chicaco,‘ITI 60637 1960 -

_Texté How to.Design and InstaII Piumb1ng - Amerlcan Techn1ca1 Soc1ety, 848

' SampIe Texts: The Farm Shgp -rMacM1]]an Co. N ’
, N “PTumbing Trades:  Blueprint’ Read1ng and Sketch1ng - De]mar

Pub11shers, AIbany, N. Y.-,%
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GRADE TWELVE : .

CARPENTRY AND BUILDING CONSTRUCTION

I.

111.

Iv.

Rev1ew basic sk11]s with hand tools.

A. The student w111 demdnstrate his ability to identify basic hand tools

- by their proper name and function.
B.. The student will demonstrate the use of common hand too]s
C. The student will demdnstrate proper care and maintenance dF hand tools.

Review basic skills with power tools.

A. The student will identify basic power tools and explain. their function.

‘B.  The student w111 demonstrate safe and acceptable skills operating power
tools.
C. The student will demonstrate the prdper care and maintenance of power
- tools. A .

Develop familiarity with tools for leveling and site location.

A. The student w111 demonstrate his ability to set up, use and store

equipment properly.

in the f1e1d and on b1uepr7nts.

. B. The student will be able to specify e;evetions and bdundery 1dcat10ns}‘ -

Deve]ep an understand1ng of carpentry as a career.

A, The student w111 dTSCUSS carpentry caneer dpportun1t1es, o
B. The student will be ab1e to d1scuss train1ng and apprent1cesh1p requ1res
v ' ments-in Larpentry. ” o
€. The student will be abTe to 11st persona] character1st1cs and qua11f1-)' '
S cat1ons wh1ch 1ncrease chances for: JDb success - e e e
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VIII. Develop an appreciation of planning for installation of utilities, heating
and ventilation systems.

A. The student will indicate the necess1ty of early p]ann1ng for the
inclusion of utilities and special systems in construction. o
B. The student will be ab1e to d1agram a ut1]1ty system on a f1ocr p1an o

IX. Develop site 1Qcat1un sk1115.

A. The student will be able to estab11sh pc1nts within property beundar=
.ies for the Tocation of a building.

B. The student will be able to discuss the factors of wind, scTar radie-
tion, view and activity with site location. . - i

C.  The student will be able to ‘describe the economic. Factere re1at1ve tejﬁgf‘
utility ]ocet1on and eerv1ee PeTat1ve to bu11d1ng site. . o

X. Develop an underetanding Df foot1ngs and foundatiens,

A. The student will demonstrate h1s ab111ty to establish bu11d1ng ]1nes
' and erect batter boards.
B.  The student will illustrate footing and fuundet1on dee1gn.,sf
C. - The student will be able to construct forms.for footing and- Foundat1en
D. The student will be able to- describe concrete product1cn and ether .
o censtruct1on methads er bu11d1ng a feundat1on._, o - R

XI. ’Deve]op an’ understend1ng of f1oor p]ann1ng ‘and eub F1oor constructicn

A. " The student w111 1dent1fy types DF framing comman?y used 1n bu11d1ng ‘
' ccnstruct1on — S L TEE EE




XV.

XVI.

XVII.

XVIII.

m o o wW»
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Develop the ability to construct and install windows and exterior doors.

The student will be able to install various types of window arrangements.
The student will be able to discuss the parts in a sectijonal view of

window detail. 7
The student will be able to exhibit proficiency in instaliling commer-
cially prepared windows.

The student will be able to install an assembled door frame and hang

the door. .
The student will discuss the proper installation of locks and door

hardware on exterior doors.
Develop knowledge of types of fabrication of exterior wall finishes.

A. The student will identify the corn1ce, soffit and rake on a diagram.
B. The student will be able to list common types of exterior wall finish

materials. 7 7
C. The sti:iuent will be able to install siding materials.

Develop an understanding of proper construction of chimney and fireplaces.

A. The student will discuss types of fireplaces and common chimney arraﬁge-
ments.

B. The student will be able to describe general procedures in installing
chimneys and fireplaces.

Develop an understanding of the function and installation QF thermal and
sound 1nsu1at1on.

A. The student w111 specify the stage of construction where the insulation
‘ should be installed.

applies-to building construction.

~B. The student will discuss the basic concepts of heat transfer as 1t
C

XIX.

- XX.

XXI.

The student will be able to identify types of thermal insulating prog

ducts.
D. The student will-be able to discuss principles of sound insulation and

re1ate this understand1ng to construction mater1a15.
Béve]op the ability to select and 1nsta11 1nteﬁiﬁr wall and ceiling finishes.

A. The student will be able tn describe techn1ques of fitting, fasten1ng
~and finishing of interior wall and GF111ﬁg materials.
B. - The student will be able to cgnstruct waTT using proper pracedures
for two. bas1c wa11 finishes A

Deve1op knaw1edge and sk111 in 1nsta1]1ng f1nish f1uor1ng

‘A.  The student W111 Tist ccmmon types of waod f1anr1ng
' B.  The student will discuss the function of uwderlayment.

C. The student will describe methods of appIying ‘adhesive ahd Tay1ng of
' aspha1t or acry11c t11e._ .

Develop the ab111ty to comp]ete simple sta r coﬁstruétiun

'A.i The student will: demcnstrate the 1aying uut of a stair str1nger us1ng

- a framing square. =
B. The student will 1dent1fy tread and rlser and will 1nd1cate methcds of

. sta1r tr1m and finish
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XXII. Develop skill in erecting interior frames and doors and fitting 1nter1or

trim.

A. The student will be able to demonstrate door framing on inner waiis.
B. The student will be able to describe door sizes and grades.

C. The student will be able to discuss moldings and interior trim.

D. The student will be able to demonstrate his ability to install inter-

jior door hardware.
XXI1I.Develop a general understanding of post-and-beam construction.
A. The student will be able to summarize general characteristics of post-
and-beam construction as it differs from other framing techniques.

B. The student will be able to discuss special uses and effects possible
with post-and-beam construction. .

Example of Behavioral Instructional Objective:

From a diagram furnished by the instructor, each stﬂdent will idént1fy
numbered parts of wall and ceiling fvam1ng and write these names with at
least 90% accuracy (XII.A). . v
RESOURCES:
Books :

Text: Modern:ggrpéhtry - Goodheart—WiTCQx, South HD11and, I11., 1965

Sample Texts: Carpentry Trades: Blueprint Reading and Sketch1ng - De]mar
~ PubTishers, A1ban;, N.Y., 1957
E]ectricaT Trades BTuepr1nt Read1ng - De]mar Pub11shers,
“Albany, N.Y., 1969 -
Plumbing: Blueprint_ Reading and Sketch1ng - Delmar Publi-
shers, Albany, N.Y., 1968 .
_wuodwork1ng for Industry - Charles A. Bennett CD D Peor1a,
I11. 61614, 1963 :
Cabinetmaking and M111werk - Char1es A. BEnnett Co., Peoria,
~ITI. 61614, 1967
ﬂArch1tecture‘= McKn1ght & Mckn1ght Tawarda Ave & Raute 66
B1Dnm1ngton I]i 61701, 1967
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GRADE ELEVEN
SHEET METAL PROJECT DESIGN AND CONSTRUCTION

I. Develop appreciation for sheet metal work as a useful skill as well as a
career opportunity. :

A. The student will describe types of items constructed of sheet metals.
B. The student will identify occupational titles which incorporate sheet
metal work and determine job opportunities and salary rates (e.g.,

welder, bodyman, etc.).
C. The student will d1scues types of skills, attitudes and behav1ers which

- are essential to a career in sheet metal industries.

Develop understanding of sheet metal, its definition and composition.

-
—t

A. The student will be able to identify sheet metal (e.g., galvinized,
tinplate), sheet copper, sheet brass, and sheet aluminum.

B. The student will specify the gauge Timits of sheet metal.

C. The student will be able to discuss the use of alloys in relation to :
spec1a1 propert1es desired in sheet metals. :

III. Develop the ability to construct and interpret Tayout information.

A. The student will be able to app]y scale, d1men31ens and new drientat1dn
to reading layouts. - 4

B. The student will be able to construct a stretcheut of a proaect using a 3
layout of horizontal. and perpendicular lines.

C. The student will be able to construct a paper stretehout of a pregect
which includes beth .oblique: and curved Tines u51ng squares to estab11sh i

the curve.
D. . .The student W111 produce a pattern of an obJeet

IvV. Develop an awareness df hazards in u51ng sheet meta] ‘the tooTs_and machines
involved, and other equipment found in a sheet meta] shop

A. The student will: be able to 11st precaut1ons necessary fer safe hand11ng

- of metals and operat1ng ‘of "tocls and machinery..
B. The student will be ab]e to demenstrate FTPSt A1d and F1re safety pro-

- cedures.

V. Deve]op the ab111ty to saFeiy and accurateTy cut sheet meta]

A. The student w111 1dent1fy bas1c hand and pewer teols for. cutting sheet

- - metal.
B. The student, us1ng a pattern, will scribe the’ proaect out11ne and use

- the proper cutting snips to produce the product.
C. The student will exhibit his capacity to use all types of sn1ps and
.safe]y perFerm the eperat1cns of a quaring sheeh ,

VI. Deve]ep an under‘standingB and the ability to determ1ne, the eropen use of ‘
© orivets: 1n sheet meta]. , B : .

A. _The student W111 d1scuss the use. df r1vets in. progects.~ ; '

B The student will demonstrate punch1ng, dr1111ng, and the 1nsta11at1en
o of rivets in sheet metal.

C. The student wi]? demenstrate the proper methdd of remev1ng r1vets frcmr

o o sheet: meta]

o e 8 e e
e




VII.

VIII.

XI.

XII.
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Develop the abiljty to select proper folding tools and perform the operations,

A. The student will demonstrate the vse of a bench plate and forming stake.
B. The student will demonstrate the bending of sheet metal using "C" clamps
and wood blocks.

Develop the ability to select proper seams and edges for sheet metal projects.

A. The student will identify a variety of seams and describe the general
use of each (e.g., single, double, lap, etc.).

B. The student will explain the methods used to form a wired edge and give
its advantages over a hemmed edge. '

Develop the skills and understanding needed to select and construct prcper
sheet metal seams.

A. The student will construct a sheet metal project using hemmed edges and
lapped corner joints with clamps and wood blocks.

The student will diagram the "S" and drive clips used in joining duct’
sections. »

The student will demonstrate the proper use of a brake.

The student will construct common seams on the brake. : _
The student will construct a dovetail seam on a sheet metal pipe attach-
ing it to a plate flange. - ; ,

Mmoo oo

Develop an understanding of the forming rolls.

A, Thé student will discuss‘the 6peratioﬁs of'%he fofming machine,‘

B. The student will be able to construct a sleeve. _
Develop an uhderstandiﬁg of the crimﬁér,beader and other shaping tools.

A. The student will describe the use of the crimped edge in round sheet
metal pipe. o ‘ : ' '
B. The student will discuss the use of a.
decorative use. . : o
~ The student will be able to operate the crimper and beader.
The student will be able to identify uses for turning, burring and

bead pattern-For functional and

=R o

raising of sheet metal.

Deve1op:an;undéfst&ndfngfof~types éf‘sbider;ASQTdéring fluxes and soldering
equipment. -~ . . S e | SR

A, The student will describe the alloy used in "soft solder” and relate the

- perc@ntages_qutih,and;iead~tdfthe,mé?ting'pgint'bf the solder.
B. Therﬁtudent;wi]ijidentify;5oidgriﬁg F1uxes,and;fé]&téithemitopthgir

function. . -

C. The student'Wi1ifidéntifyythéfvar§QUS~typeé‘cfbeidekfngfcéppérsg(ifcﬁs)

and discuss the shapes -and sizes of soldering heads as they affect the
soldering: task. - i T e e

D.  The student will. demonstrate the sﬁapingﬁghé'tinniﬁQQOpéfatfons;én a

-soldering copper and be able to demonstrate the useof solammoniac solu-

tion in keeping the copper-clean.. -

and -the torch and. furnace operation required for plain copper heating.:

E. The student will demonstrate the use of the electric soldering copper
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XI11. Develop the ability to manipulate the soldering copper.

A. The student will discuss the function of the copper and its positioning
to perform these functions (1. heat metal to the solder melting point;

2. melt solder and keep it molten.).
B. The student will demonstrate methods of preparing meta] for joining,

applying flux, and completing a soldered joint.
C. The student will prepare and properly complete a sweat seam and a sweat

patch.
XIV. Develop a competence in sheet metal project construction.
A. The student will demonstrate p?ﬁcedur35>reiated to sheet metal con-
struction.

" B. The student will construct and notch a pattern d1rect1y on sheet meta1
C. The student will apply sheet metal skills to project construction.

Examp]e of Behavioral Instructional Objective:

Using paper pr0v1ded, each student will construct a stretchout of a sheet
metal project given by the instructor with an allowable toTerance of 20
on an angle and 1/8 inch on any dimension (111.8B). A _

RESOURCES:
Books :

Text: Sheet Meta1 Shap,Practﬁce - Pmerican Teéhn*ﬁa1 Society, Chicago, I11.

o Samp?e Text: ‘General Shop Metalwork - McKn1ght & McKn1ght PubTishing Co.,
' Towardy Ave. anH‘Route 66, B1oom1ngtan, I11., 1947

* Metalwork Techno]ogy and PPaCt1CE~— McKn1ght & McKn1ght Pub11sh1ng Co., 1955

Sheet Metal - Draft1ng Bocks I and II - Internat1ona1 Textbook Co., Scranton,
Penn. iy ,

Developments: ‘and. Layout Problems - Internat1ona1 Textbook Co. Scranton, Penn.

and Processes - Delmar PubTishers, Inc., Albany, N.Y.

Machine Processes - Delmar Publishers, Inc., Albany, N.Y. :

Measurement and Layout - Delmar: Pub11shers, ‘Inc., ‘Albany, N. Y.

SheetNMstaI Principles and PPDCEdUPES-% Prent1ce Ha11 Inc., Eng1ewaod C11ffs,

.» 1953 -

'Sheet Meta] wcrk -'McKn1ght & McKn1ght Pub11sh1ng Co., 1961

*

¥ 5%k % %

*

Q

* Ind1cates that this: mater1a1 is: nnt in: the Fort Bentan Schog1 Systems = howaver,
. purchase 15 recammend d. R L R oy R :
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GRADE TWELVE
FOUNDRY SKILLS AND PRACTIQE

I. Deveiop an appreciation and understanding of foundry.

A. The student will be able to discuss foundrying as a skill used in indus-
try and hobbies.
B. The student will describe skills and know?edge required of the fuundry-

man to gain proficiency.
C. The student will be able to discuss craftsmanship as it applies to

foundry products.
D. The student will be abie tQ indicate the occupational requ1rements of

a foundryman.
11. Develop an understanding of safe practices in the foundry shop.

A. The student will demonstrate safe conduct at all times.

B. The student will demonstrate the proper and safe utilization of all

T foundry tools and equipment.

C. The student will exhibit a knowledge of steps to be taken in case of
an emergency or accident.

III. Develop an understanding of molding.

A. The student will be able to indicate why the mold 15 necessary in foun-

dry.
B. The student w11] be ab1e to discuss types of molds and how they are 2
formed.. B
C. The student w111 be ‘able to exp1a1n how patterns are. made us1ng Var1eus E

o materials (e.g., wood, metal, wax, and plaster).
D. The student w111 be ab]e to d1fferent1ate the uses of the sp11t patterns
and solid patterns : £

.~ IV.  Develop an understanding of pattern function and design _ - : ‘ é

A. The student will be able to define DGS1t1VE negat1ve and. zero draft.
. B. The student will be able to discuss how draft will affect the mold.

C. The student will be able to explain how draft will affect the des1gn
: - of the pattern. ' I Lo -

D.  The student will be ‘able to calculate the shrinkacf.various metaTs.

V. DeVé10b~anvundenstanding ef different ‘types of molds.

A. - The student w111 be ab1e to d1Fferent1ate between sand mn]ds, mete]
~"molds, -and: other special molds. .
B.  The student will be able to. exp1a1n how c1ay and sand are m1xed to
. make -a green :sand:mold. .-
C. The student. will be .able to d1scuss the uses of permanent dle, 1nvest-
: ‘ment (lost wax); and. p]aster mo.ds. .- v ,
HD. - The: student W111 be- ab]e to’ make ‘a green sand mon

VIL Deve1op an understanding cf ”he equ1pment used fcr mak1ng mons

A, The student will be able to name and expiain uses'ef mold- maang tao]s
- {e.gi,-glask, cape,’ drag, molding board, riddle, rammner, strike bar,.:
':s1ick and spcon, trowe] 11fter pr1ce an riser and draw’pin, et:;)
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B. The student will be able to properly handle and care for the foundry
tools.

VII. Develop an understanding of the nomenclature and terminology in moiding.

A.  The student will be able to define molding terms (e.g., tempering the
mold, parting compound, blowholes, vent h01e5, gate, core, etc.).

VIII. Develop an understanding of casting and its processes.

A. The student will be able to define casting.

B. The student will be able to discuss the different types of furnaces.

C. The student will be able to list the protective clothing required for
castgng (e.g., cap, goggles, leather or asbestos apron and gloves,
etc.). ' ,

D. The student will be able to name and discuss various casting tools and
equipment (e.g., pyrometer, slagging bar, ladle, crucible, tongs, etc.).

E. The student W111 be able to locate the temperatures requ1red for pouring
metal.

F. The student will be able to discuss procedures in metal preparation
using various common metals (e.g., lead. tin, z1nc, copper, brass and
iron, etc.).

G. The student will be able to demonstrate his knawiedge of cast1ng by
completing a preassigned project.;

Example of Behavioral Instructional Objective:

With a sketch provided, each student will identify examples of positive,
negative and zero draft in patterns w1th 100% accuracy.

RESOURCES:

- Books:

Text: Exploring Patternmaking and Fcundry - Fan Nostrand CQ., Inc R 120
A]exander Street Princeton, N.J. : :

Sample Texts: Foundry Practices - American Techn1ca1 Snc1ety, 848 E 58th -
~ Street, Chicago, 111. 60637
x MetaTworkﬁTechna] y and Practice - McKnight & McKn1ght
- _Towarda ‘Ave an Route 66, B1oﬂm1ngton, I111. 61701 .
* An Elementary Foundry Manua1A= McEng]evan Heat Treat1ng ‘and

ManuFactur1ng Co 5 Danv111e, 111

?. Ind1cates that th1s mater131 s nut in the Fort Benton Sch001 System = thever, _

purchase is recommended

< «;,_ rffr> | - - . o ; ,5§521;“
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GRADE TWELVE

METAL FABRICATION

I.

II.

III.

Iv.

m o [ o3 =

"Deveiep spec1a]12ed sk1]15 in met41 Fabn1cat1en as. requ1red.,

Develop an awareness of production welding as an industry.

A. The student will be able to discuss production techniques as used in
the welding industry. 7

B. The student will be able to outline catagories within production weld-

, ing. N ,

C. - The student will be able to list the skills required by a production
welder.

Develop the ability to analvze the layout: structura]]y sound frames and
support systems.

A. The student will be able to discuss bending stress and resistance of
fabrication materials. ‘

The student will be able to diagram support frames toc meet probiem
situations.

The student will be able to identify proper joints and bracing systems
for angular and curve reinforcement.

The student will be able to discuss dimensions of structural mater1a1
neTative to support capac1ty and stress 11m1ts.

L} L) wn]

Develop a cempetence in basic fabrication sk111s

The student w111 be able to d15cuss prep1ann1ng of projects and the
‘use of sketches to establish sound structural and functional design.
.The student will be .able to demonstrate. his ab1}1ty to prepare a pro-
ject plan using anpreved design techniques and drafting symbols. -
‘The student will be able to demonstrate his: ab111ty to lay out, cut,
drill, shape and fasten metal -parts using no heatﬁdperated deV1ces
The student will be able to 1dent1fy eemmon types and other non-thermal
connectors.

The student will be able to prepare metal stock (cuttmgs Shaping,_
forming holes, and attaching) using welding equipment.

The student will be able to we1d joints in-metal stock of varying
th1ckness and comp051t1on (e g., sheet metal to, TPDﬁ) S

|

‘;Deveiop a rdmpetence in: Fabr1cat1en threugh pregect censtruct1on

A. The student w111 fabr1eate or a5515t 1n the fabr1cat1on of an appreved
preject

iB; ‘The student w111 be ab1e te demenstrate h1s ab111ty to Funct1en 1n 2

pneduct1on we]der capar1ty

A;; ‘The student w111-be ab1e us1ng reference mater1als ava11ab1e, to .
:,demenstrate new 'skills after rev1ew1ng his F1nd1ngs with the 1nstrueter
iving permission to:proceed.-

';B.'thhe studen'“W111 be ‘able to approach fabk1cat1en prah1ems w1th conf1-

dence" 1nrh1s ab111ty to find. se1ut1ons or: a]ternate meth’ds sat1sfactory _
‘a{;to success u]dproject cemp1et1en. L e L, s ,

Q

Examp]e of Behav10ra1 Ins

,ttona]eQbJECtJVE%w}&;i:ef;,.
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Given a probles situation in pipe construction, including strrss demands,
each student will draw an isometric view of his 'solution showing materials
and dimensions. Al11 symbols and technigues used in the drawing will con-
form to standards established by the instructor.
RESQURCES :
‘gpokgz

Text: Modern Welding - Goodheart-Wilcox Co., South Holland, I111., 1970

~ITT1.761674, 1968 : ,
* Welding Technology - American Technical Society, 848 E.
58th Street, Chicago, I11. 60637, 1968

Sample Texts: * Technical Metals - Char1es,A.'Bénnett Co., Inc., Peoria,

- * Metal Projec

ts: Books I & IT - Ggodhfart—wiiccx.CQ,, Inc., S. Holland,
966 : : _ ;

- purchase is recommended.,

. * Indicates that this material is not i the Fort Benton School' Systems = however, -
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REVISION

The Vo-Tech Curriculum was derived to create an organized pattern for the
learning development of our students. As in any aspect of life, change is inevi-
table: therefore, we must constantly evaluate and revise this guide. The following
evaluation instrument is to be completed by each teacher involved with this‘curri—

culum near the end of each semester.
EVALUATIVE INSTRUMENT

1. Are the themes indicated in this curriculum mean1ngfu? and relevant? If so,
how? It not, why not?

2. Do the major concepis he]p deve]op the theme at that level? If:sog how? If
not, why? , : :

3. Are the bEhEVTOFE] sub= concepts helpful in deve1cp1ng the main ccncepts? 4
If not, ]1st those that need revision. - S ‘ i

&
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4. Are the concepts suited to the level and abilities of the students? If not,
what do you suggest? : _

"5.  Are there any concepts that should be omitted? If so, which ones and why?

6. In your op1n1on are there any concepts that could and shou]d be added? If
50, why?

7. Is the content of the theme too great to be ‘covered in the a]otted t1me? If
so, what would yau de]ete? A

8. Please 11st any new- mater1a1s and 1deas yeu have faund he1pfu1 1nfyéurfnffpﬁfsnf
to teach the concepts indicated. . : T e E0 TR R

57
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9. Indicate those teaching abproaches that you are using and list any others
that you find useful.

10. What '!s'ycur opinion of the total curriculum? Please explain.
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APPENDIX A
SURVEYING FORT BENTON'S TRADES AND INDUSTRIES EFFORTS

Those staff members responsible for any portion of the Trades and Industry
program were asked to respond to the attached survey instrument. The instrument
is short and is composed of three parts. Each instructor was to indicate (1)
the nature of the T & I offerings at their level of instructions (2) what the
instructor considered the strengths of that offering; and (3) what the instructor
considered the weaknesses of that offering.

The feedback obtained from this instrument is summarized as follows:

1. Fort Benton's past areas of emphasis were:
Grades 11-12 - Small Engines., Building Trades, and Welding f'
2. Strengths:

a) Students were involved with the planning, organizing and designing of
the entire T & I program.
b) Lab-Coop Instructor program has generated new interest and enthusiasm
- as well as presenting the practical side of certain types of emplcyment.
c) Studentﬁ w§re actua]Ty 1nvo1ved with the ccnstructign of a project (the
T & I shop : ;

3. Weaknesses: )
a) Over-all lack of time for organization.

bg Facilities originally were overcrowded.
c) Student scheduling was inadequate for the program.

59
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SCHOOL SYSTEM SELF SURVEY '

This survay is being distributed to those members of our staff responsible

for any portion of our Vo-Tech program - Commercial - Each teacher is asked
Industrial Arts
Vo-Ag
: ‘ Home Ec.
to reply to all the statements. T&I
Teacher's Name - 5 -
Teacher's Grade Level 77 o

I. What is the Nature of the Vo-Tech Offering presen%1y at your grade level?
(i.e., what themes, concepts. ideas, etc., do you teach with reference to
Vo-Tech during the course of the year?)

a) Ma'jar' Themes or Topics - ,,,,,;n - 7
b) Units ) — —

c) Concepts ) ~ |
d) Others N - | —

Comments :

60
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II. What do you consider to be the strangths of this offering?

III. What do you consider to be the weaknesses uvf this foering?
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-APPENDIX B
CURRICULUM DEVELOPMENT SURVEY

Various college professors, learning laboratory representatives and State
Department representatives were asked to respand to -the attached instrument.
The purpose was to obtain informative date in the English (Language Arts), Math,
Science and Vo-Tech Curriculum areas. The instrument was designed to con51der
two major areas: (1) General information concerning the individual and agency
that individual represented and (2) Specific curriculum information.

7 Thirty-one questionnaires were distributed; fourteen were returned. The
following is an attempt to summarize the information.

1t appears as if very few schools in the state are known to be developing
curriculum guides at this time. Even though it was felt that many schools are
beginning to do "something” in the realm of curriculum, the survey respondents
did not for the most part indicate recommended places to visit. Of the programs
and schools mentioned as doing "samething" in curriculum, it appeared that all
had a tendency to be striving toward some form of ind1v1dualizatﬁan in those
curriculum areas they were ccncentrating on.

6=
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CURRICULUM DEVELOPMENT

This survey instrument is being circulated among college professors, learn-
ing laboratory representatives and State Department representatives. The purpose
is to obtain informative data in the English (Language Arts), Math, Science, and
Vo-Tech Curriculum areas. Your reply to this instrument will be greatly appre-
ciated. Results will be sent to you upon request. A return self-addressed enve-
lope has been enclosed for your convenience.

I. GENERAL INFORMATION

1. Name of Institution or Agency you represent

2. Describe the lines of communication you have with the local school dis-
tricts in regard to curriculum development.

3. How many schools do you personally contact during the course of the year
concerning curriculum development and improvement?

What is basica]]y the area of concentration that you become 1nvo1ved with
in your work with local school districts?

. )

- 63
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II. SPECIFIC CURRICULUM AREAS
1. Are you aware of any school districts that have developed or are in the

process of devaloping curriculum guides or outlines in the areas of
Language Arts, Math, Science and Yo-Tech? (If yes, please indicate)

2. Are there any school disiricts you would recommend a visitation to con-
cerning their curriculum development? (If yes, piease indicate where)

i

3. Are you aware of any worthwhiTe and’ interegt1ng "new" happenings in the
area of Language Arts - K-12? (If so, please relate)

4. Are you aware of any worthwhile and interest1ng "new" happenings in the
area of Math - K-127 (Please relate)




5.
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Are you aware of any worthwhile "new" and interesting happenings in the
area of Science - K-12? (Please relate)

Are you aware of any worthwhile "new" and interesting happenings in the
area of Vo-Tech {Home Ec.; Industrial Arts, Trades and Industry, Commer-
cial, Vocational-Agricultural) (Please relate)

Do you have any 1ists of reference materials that you would share with us
concerning any of these curriculum areas? (If so, please enclose list and

'return with questionnaire.)

——

65
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APPENDIX C
Reference Material

The following reference material was used to make this curriculum complete

and accurate. Each area could be developed further using these resources. Other
sources listed under Sample Texts in the resource sections of this curriculum
will also add to the scope of the courses included.

1.

10.

11.

12.

13.

14.

15.

Alerich, Walter N., Electrical Construction Wiring, American Technical Soc-
jety, 848 E. 58th Street, Chicago, I11. 60837, pp. 476. :

Bruce, Leroy F., Meyer, Leo A., Sheet Metal Shop Practice, American Technical
Society, 848 E. 58th Street, Chicago, ITI. ®UB3/, pp. 2306,

D'Arcangelo, Barthlomew, et al, Blueprint Reading and Sketching: Plumbing
Trades, Delmar Publishers, Inc., ATbany, N.Y. lz2Us, pp. T19. '

Feirer, John L., Tatro, Earl E., Machine Tool Metalworking, McGraw-Hill Book
Co., Chicago, Iil., pp. 446.

Glenn, Harold T., Ag;gmechahics, Charles A. Bennett Co., Peoria, I11. 61614,

~ Pp. 544.
" Ludwig, Oswald A., McCarthy, Willard J., Metalwork: Technology and Practice,

Mcknight & McKnight Publishing Co., Bloomington, I1l., pp. 630.

Tux, Donald G., Ray, Willis E., The World of Construction, McKnight & McKnight
Publishing Co., Bloomington I11., pp. 560.

McDonnell, Leo P., Blueprint Reading and Sketching: Carpentry Trades, Resi-
dential, Delmar Publishers, Albany, N.Y. 12205, pp. 200. .

Matthias, A. J., Jr., Smith, Esles, Sr., How to Design and Install Plumbing,
American Technical Society, 848 E. 58th Street, Chicago, 1ll. 237, pp. 446.

Miner, Harvey D., Miller, John G., ExpiaPinq Patternmaking and Foundry, D.
Van Nostrand Company, Princeton, N.Y., pp. 206. _

Mullin, Ray C., Electrical Trades: Blueprint Reading, Delmar Publishers, Inc.,

Albany, N.Y. 12204, pp. 290.

Pipe, Ted, Small En jne gasoline Engines: Training Manual, Howard W. Soms &
Co., Indianapa]iéj‘fnc.,‘46206,"pp.'223- R N

Rusinoff, S. E., Foundry Practices, American Technical Society, 848'5;'58tﬁ

~ Street, Chicago, T1T. 60637, pp. 261.

Stephenson, George E., Small Gasoline Engines, Delmar Publishers, Inc., Albany,
N-Y- 12204: pp:: ]65- h

Wagner, Willis H., Modern Carpentry, Goodheart-Wilcox Co., New Holland, I11.

- 60637, pp. 480.
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