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INTRODUCTION

The purpose of this career preparation curriculum outline is to
provide the secondary school teachers and post-secondary instructors

in this outline may be used as reference by students, counsellors; .
school administrators; employers and the general public: Performance
standards and guidelines for instruction will be established according
to_the criteria developed by teachers for the modules and courses
which comprise each career preparation program.
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PART 1.0 AINS OF EDUCATION

The basic function of the British Columbia system of public education

is to serve society and to meet the needs of individual students.

School personnel have the primary responsibility to educate everyone

by enabling each student to pursue excellence, to experience success

and to realize maximum potential in every course. The curriculum
should enable each student to achieve educational and vocational goals
in the development of their interests, skills and abilities.

Central to th2t responsibility is the promotion_of learning; the
acquisition of knowledge and the mastery of skills. This is essential
to provide the student with a solid base upon which a successful future
may be built:. This_responsibility implies an obligation to go beyond
the provision of a learning opportunity and to 1ink instruction and

learning through activities that make it possible for the pupil to

become a purposeful, effective and competent learner. Students should

be encouraged to develop a sustained interest in learning and a con-

fidence in their ability to learn by the realization that any study
becomes effective through an orderly and sustained approach.

The primary responsibility of school personnel should be complemented
by the many other facets of school 1ife whici contribute to the
development of the maturing student. Teachers should encourage sports-
manship, good health and fitness, promote a willingness to serve the
schnol and community; and provide opportun1t1es to appreciate and

share in the social customs of the school and soc1ety., Students should
be encouraged to be active participants in the community by meeting
their ob]igations and respOhsibi1ities as citizens.

cha]]eng1ng environment which motivates the best performance of
students and staff. The environment should be safe; supportive,
rewarding and satisfying; and should reflect mutual respect and =
courtesy among students, staff and parents. The facilities, equipment

materials and organization should enable students and staff to pursue

stated educational goals. The environment must also be conducive to

effective participation by the staff in decisions affecting them and
their students. Such participation is fostered by open, flexible and
cooperative patterns of organization and communication based on a spirit

of mutuality.

Teachers, parents and the community share the responsibility for foster-
ing the optimum growth and development of each student. Shared respons-
ibility should be directed to the end that each student will become a
knowledgeable, self-reliant; self-disciplined, adaptive human being with
a sense of enduring values and social and civic responsibility, able to
communicate and participate effectively in_a technologically advancing
and increasingly mobile, complex and changing society.

1



PART 2.0 SECONDARY SCHOOL PHILOSOPHY

Secondary schools are primarily concerned with the development of
thé,,iﬁdiYid??‘,‘ _in. a changing society. - Organization of the Secondary .

with a mean1ngfu1 sequence of courses directed toward a part1cu1ar )
purpose which they themselves consider valuable and which lies within

their abilities: Motivation of adolescents to maintain a positive

attitude with commitment to their studies is a challenging task for

teachers. Students need educational experiences that will help them

to cope with their responsibilities in society; to prepare for further
education at a college, Provincial institute or university; and/or to
enter employment with a marketable skill.

into the educational ph11osophy of each school. Secondary school
curriculum goals should:

a. provide opportunities for all students to achieve a maximum of
general and basic preparatory education,

b. emphasize those subjects needed for individual 1nte11ectua1

development for future career goals,

c. enable students to arrange subjects into broad patterns or

programs on the basis of their interrelationships and useful-

ness for further education and employment,

d. permit individual choice of school programs according to
alternatives that are available,

e. include opportunities for students to develop personal interests
and avocational values,

f. incréase opportunities to relate course offerings to the needs
of the school popu1ati0n and the community, and

] patterns of study in accord w1th their proven interests and
abilities.

secondary school educational level, interest in future careers._

becomes increasingly important. The need to improve the transition

between schools, colleges; Provincial institutes and employment has

been addressed through the introduction of career preparation
programs.




PART 3.0 CAREER PREPARATION PROGRAMS

3.1 Aims and Purpose
Career preparation is vitally important to every individual in their

choice of 1ifestyle and their economic security. In conjunction with

the provision of basic education for all citizens; the school system
should ensure that all students are provided the opportunity to

increase their awareness of career planning leading to vocational.

choices. The general education acguired through the public _school _
system should complement the personal ard intellectual development of
individuals for success in the world of work.

Occupational needs are never static and students should have the
opportui.ity to increase their awareness of the world of work while
attending public schools. The influence of modern technology has
altered individual and family lifestyles and many students recognize
the need for preparatory training that will lead toward success in a
vocation of their choice. This increased emphasis on education_and
training will help students to understand the iacreasingly complex

world of business and industry. Pertinent questions should be
considered. What are the qualifications for particular occupations?
Which occupations require a post-secondary education or other _

credentials? Which vocations require work related experiences?
How should the schuol experience provide for student needs as they
consider their future careers?

The last question is being partially answered through Career Preparation

Programs. Students who enroll in a career preparation program will gain
a broad overview of a particular industry and will be provided with
vocational experiences_in a career area of their choice. Essential
components of the total program include specialized courses with coopera-
tive career preparation studies and the completion of all reguirements
leading to a secondary school graduation certificate. Examples of some
career areas are the hospitality/tourism industry; general mechanics and
business education. Graduates of a career preparation program may be
qualified to pursue further studies toward a profession; attend a college

or Provincial institute to acquire further specialized education; or
proceed directly to employment with some marketable skills. Secondary

school teachers will need to cocperate with employers and post-secondary
instructors to effectively integrate the career preparation programs.

DO
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Adults at the school and community level have a responsibility to

ensure that all students will achieve a basic understanding and
awareness of the world of work to prepare for emerg1ng trends in
society. Increased school and community cooperation through the
career preparation program will provide appropriate educational.
and career development experiénces to help students acquire market-
able skills for_future employment. This new program for the
secondary schools is consistent with the general aims of the
British Columbia school system in striving to meet the needs of

all students.

The deve]opment of students who can think for themselves and 1earn

on their own is one of the more important educational goals. In

career preparation programs, pract1ca1 experiences that combine
methods; resources and activities provide an important teaching
strategy to enhance learning and thinking abilities. Both indivi-
dual and group problem solving strategies help students to utilize
abstract thinking abilities through practical !earn1ng activities.

programs have opportunities to. app]y basic sk111s and abilities
gained from earlier educational experiences._ Learning outcomes
become more effective when students can develop abilities and

talents with new applications and a wider variety of resources:

The career preparat1on programs in British Columbia senior secondary
schools are designed to provide students with options that enable

students to enter the work force, proceed to a college or Provincial

institute or to pursue further academic studies leading to a profes-

sional career. Courses related to career fields at the senior

secondary level are intended to improve.the transition of students

between schocl and employment and between school and post-secondary

institutions. Students enrolled in a career preparation program

will participate in cooperat1ve career preparation studies to spend
part of their school time in a learn1ng situation in the community

at a training station. This experience is designed to provide
practical experience for a student in an occupational field d1rect1y
related to a program specialty in the school.

A1l students will utimately enter the work force in some capacify
carrent occupational practices and the avenues for adyap;gmgptﬁﬁpward

career goals. From these experiences; students can be encouraged to
recognize the spectrum of employment within an occupational cluster.
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3.2 Core Curricuium

Many of the core curriculum learning outcomes are integral parts of

the learning outcomes that comprise a career preparation program.
Students will be encouraged to relate their basic education experiences
to. préct1cé] experiences thféugh the épp]1€ét16h éf té]éhts, skills, -

employment respan51b111t1es

Career preparation prcgrams provide opportunities for students to

apply the following aspects of the core curriculum to their school
experiences: (a) reading; (b) writing; (c) sreaking; (d) principles
of measurement, (e) roles, responsibilities and rights of the
individual in society; (f) research and study skills; and (g) inquiry,
analysis and prob]em so]v1ng Pract1ca1 ‘application of the sk1115 and

he]p students to function effect1ve1y as active and responsible citizens.

3.3 Responsibility of the School Staff

Preparat1on for emp]ayment concerns everyone and the edueat1ena1

experiences of a student have a direct iinpact on each person 's

selection of a career path. One's choice of an occupation is c]ose]y

aligned with the desires for a particular lifestyle. Teachers in our

schools have a major responsibility to assist students in the develop-

ment of attitudes toward work and the rewards that one may expect from
future employment. School experiences should help people to prepare
for satisfying and successful employment. From this premise, there is
1ncreaS1ng recognition of the need for students to relate their school
experiences to career goals and the benefits that can be derived from
the completion of courses for careér advancement. -

The school experience for students should include the acquisition of
career information, the development of skills and talents for specific
occupations and the opportunity to gain practical experience along

with completion of general education requirements. The purpose of

career preparation is to provide students with information and gen-
eralized skills which apply to a bread series of interrelated occupations.
Students will then be able to make meaningful decisions concerning the
advantages and disadvantages of occupations. Along with the general.

education requirements a student on a career preparation program will

complete the following studies in grades 11 and 12.

Grade 11: General orientation to an occupational cluster W111 be prov1ded

in school by practical experience in a career field and cooperative

career preparation studies. To understand the occupational competencies
required in vocations, students will have access to resource people and
to information that will help them select a career. This cooperative

approach to the involvement of community personnel is designed to
broaden the students' educational background and perspective of possible

career paths.
22
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experiences. Courses that comprise the specialty area of study must b2

BéVé]ébmeht of skills and talents is the primary purpose of the practical

directly related to occupational requirements for future employment and

to the related programs offered at colleges and Provincial institutes.

Each course is divided into units and modules with student experiences.
described in terms of learning outcomes. Students will have the opportun-
ity to explore a wide variety of core skills in an occupational field and
the expected performance levels will be identified from the curriculum
outline.

Grade 12: Student attendance in these courses will lead to the acqu1s1-
tion of skills and talents which may qualify them for entry level

employment in related occupations and/or for advanced standing at a

post-secondiry institution. Emphasis is on career preparation; not on

training for specific jobs. As students build on the earlier experiences

from grade 11, they will be better prepared to focus on their future

career goals.

Classroom experiences will be supplemented by cooperative career prepara-
tion studies which provide for community based learning external to the
school. Teachers in each career preparation program will arrange with.
emp]oyers 1n the commun1ty for each student to acqu1re pract1ca1 exper1ence

1earn1ng experlence The. external practlea1 component of the program
must be scheduled. for a minimum of 100-120 hours with a well defined.
training plan. The perscnal contact between teacher/employer/student
will strengthen the program.. Teachers should assume the responsibility
for coordinating the activities both at the school and the training
station:

3.4 Dpefinitions

Career Preparation Program: A Career Preparat1on Program is defined as

a selection and arrangement of courses in general education subjects and

courses in major vocational fields to form a systematic pattern leading

to graduation from a senior secondary school with advanced admission to

a post-secondary program and/or direct entry to employment. Requirements
to complete a program consists of six approved specialty courses (includ-
ing cooperative career preparation studies) together with prescribed
constant courses and electives to meet the criteria for secondary schoo]

graduation in British Columbia.

Career Preparat]on Program Teacher: A suitably qualified teacher employed
by a school to teach a specialty subject and who, in addition, has the
responsibility of coordinating and supervising related job experience.
Cooperative-Career Preparation: The process of integrating the instruc-
t1ena1; administrative and organizational activities of career preparation
experience into a cooperative relationship between the school and the
community. ~

25
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Cooperative Education: A comprehensive term used to describe sharéd
féspbhsibi]jtieswaﬁg roles of teachers and employers in the provision
of educational experiences that will prepare people for employment:

District Work Experience Coordinator: A teacher emp]oyed by a school

board to direct, coordinate and supervise work experience and cooperative
career preparation studies for the whole school d1str1ct

Training Plan: A written outline indicating what is to be learned by the
student at the training station and what iS to be taught in the school.
Training Sponsor: The individual at the training statjon directly
responsible for the supervision of the student's activities external to
the school.

Tra1n1ng Station: The location external to the school where the student

receives training related to an individual career development plan.

Work Experience: Activities at a training station undertaken by a
student as an 1ntegra1 part of an approved school program under the
cooperative supervision of a qualified work experience teacher and an

employer.

3.5 Definition of Curriculum Terms

Learning Package: A self-contained package, comprised of a series of
modules sequenced in a logical Way to progressively build knowledge and

The package should include a diagnostic pretest and a posttest.

Learning Outcome: A 1earn1ng outcome stated in behavioural, measurab]e,

or performance terms is an assertion of what is expected to happen as a
result of learning having taken place. The statement usually defines
what the activity and subject matter will be, the conditions under which
it will take place, and the minimum performance standard required. The
purposes of the learning outcomes are:
a. The student and teacher know what is expected upon completion of
b. The most appropr1ate 1nstruct1ona1 materials and strategy can be
chosen in order to ensure achievement of the learning -
outcome. .
c. The statements prov1de a basis for measur1ng student progress

related to the learning tasks.



Module: A combination of goa]s, 1nstruct1ons, content, and activities

which facilitate the development of a desired competenqy. Each module

focuses on a specific job task and learning outcome. Modules may focus

on the need for essential knowledge, or hands-on practice, or integration
of knowledge and skills to perform a job task.

Modules for Self=paced Instruction: The students can work through the
modules, with the supervision of the teacher. at_their own pace,_ instead
of an imposed time schedule. The module is completed when the student
demonstrates mastery of the intended learning outcome;

Vocational Education: The educational experiences offered at the secondary

and post-secondary school levels that provide individuals with skills

and taients to develop capacities for: (a) entry level employment, or

(b) upgrading in an occupation, or (c) retraining in a new occupaticn,

leading to qualifications for employment requiring less than a university
degree upon completion of the program.

oo
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PART 4.C GOALS OF CAREER PREPARATION PROGRAMS

4.1 Review Process

From a review in 1977 of the effectiveness of secondary programs to
adequate]y prepare students for future employment; three conclusions

were made:
a. There was a need to undertake a more eff1c1ent and re]evant

use of student time for the grade 11 and 12 years.

b. There was a lack of rea:istic orientation to the world of

work and this was deemed to contribute to the poor employment
situation for many students.

c. There was evidence from the Report of the Commission on
Vocational, Technical and Trades Training in British C01umb1a,
(1977) that more effective vocational training was needed in
grades 11 and 12 to adequately prepare some students for direct

entry into the work force.

Pilot programs in career preparation were undertaken in_various areas
of the province between 1977 and 1980 and the results of these programs
supported assumptions that:

a. 1in addition to the present provisions for secondary school

graduation, the school may extend the opportunity in grades 11

and 12 for a student to gain marketable skills and/or advanced

~ standing in post-secondary courses or programs;

b. the provision of employment skills should not reduce the
percentage of graduating students when compared to the school
population generally;

c. the provision of marketable skills should have a positive
effect upon the graduates’ employment opportunities when

~ compared to the total graduate population;

d. the monitoring of the pilot projects would provide information
on the effects of the projects on the number of students

ehoos1ng to further their full time. stud1es,

integration process between secondary and post—seeondary )
education (including the Apprenticeship Braneh of the Ministry

_of tabour);
f. the funding arrangements for the pilot project wou]d prov1de

the information necessary to establish a rational system of

funding if the projects are extended to the whole province;

g. monitoring of the pilot projects would provide information on
the effects of the project on:
j. the basic comprehensive graduat1on programs offered
] in the schools;
ii. the standards and expectations of post-secondary.
courses and programs with respect to secondary schools,
o and o _ o - -
jii. the possible areas of conflict regarding the responsi-
bilities of the secondary school and teachers and the
post-secondary institutions and i@%%fuctors.
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4.2 Recommendations

In 1980, the Ministry of Education agreed to the recommendations of

a steering comnittee that the career preparation program receive
formal endorsation: Four goals for the program were established.
The Ministry of Education should:

a. foster career training in the <chools without sacrificing the
~ general education function of the school, : S
b. increase the articulation of programs between secondary schaols
and post-secondary institutions through joint development of
~relevant curriculum units in career and vocational areas;
c. define the career preparation program and monitor career
training in order to assure the status, quality and provincial
~ credibility of such training; and -
d. develop; through joint consultation, the administrative frame-

work which will guide the general and specific conditions for
course recognition by post-secondary institutions.
The primary goal for the career preparation program is to provide
students at secondary schools with the opportunity to gain:increased
awareness of career and employment needs without sacrificing the
general educational function of the schools. Courses are designed to

integrate with the business and industrial community and with post-
secondary colleges and Provincial institutes.

4.3 Student Outcomes

Goals for student outcomes in career preparation programs are:
a. to develop competencies and marketable skills for some
~ individuals to prepare for an entry level job;
b. to acquire prerequisite qualifications for some individuals
who may pursue further training and/or advanced placement in

an integrated program at a post-secondary school;

c. to attain skills necessary to locate, read and comprehend
material or literature related to their particular field of

.. career interest; o
d. to attain a basic level of skills and talents needed for

_ employment in a particular vocation {occupation);
e. to achieve the competencies necessary for critical thinking
and problem solving in a specialized area of study;

f. to develop self-discipline for constructive work and study
habits; L S ] - o ] .

g. to develop feelings of pride and self-confidence in achievement

~and progress; . o ) S i .

h. to acquire a sense of respect and concern toward personal

~ property as well as _the property of others; : o

i. to increase personal and social competencies and acquire a

. sense of social responsibility; and

J. to increase cooperative work skills to attain group goals.

27



PART 5.0 ORGANIZATION

A career preparation program has been defined as a selection and
arrangement of courses in deneral education subjects and in major
vocational fields to form a systematic pattern leading to secondary
school graduation with qualifications for direct entry to employment
and/or advanced admission to a post-secondary school program.

5.1 Goals_and Outcomes

General goals are provided for each program, each course, and for
each module within the course. These goals are intended to provide
general direction to the teachers, students and employers to indicate
the broad parameters at each level.

Learning outcomes are specified for each module in terms that will
indicate_the performance levels that students are expected to achieve
for completion of each unit and course. Criterion referenced tests
may be developed by teachers td éhsuié that projected Eombétehcies

5.2 Program Requirements

Requirements to complete a career preparation program consist of
four constant courses, six provincially approved specialty courses
and at Tleast two,add1t1ona1 elective courses for a minimum of twelve
courses to meet the requirements for secondary school graduation.
Within the six specialty courses of approximately 120 hours each_
{minimum of 700 hours), students will complete units in cooperative
career preparation studies in grades 11 and 12.

Courses in the sample outline that follows for a student program in
grades 11 and 12 should be regarded as the basic requirements for
graduation with a career preparation specialty. There will be situations
where it will be necessary, and to the student's advantage, to apply the

elective tourses to subjects as mathematics, physics or genera]rbu51ﬂess

to acquire adequate preparation for a vocational choice or tor require-

ments of a post-secondary institution. Students planning on a career

jn trades related to general mechanics will benefit from a mathematics
course while another student may require a business education course for
a career in the hospitality industry. The student program should be

organized to provide the most useful background for entry into a chosen
career field.
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CAREER PREPARATION PROGRAM FOR
METAL FABRICATION

CONSTANTS English 11
(4) English 12
Social Studies 11
Physical and Health Education 11

SPECIALTY C P 11 Metal Fabrication )
(6) C P 11 Metal Fabrication )
C P 11 Metal Fabrication YMinimum
) of
C P 12 Metal Fabrication) Machinist Training) 700
C P 12 Metal Fabrication) Sheet Metal )} hours
C P 12 Metal Fabrication) Welding )
) Millwright )
ELECTIVES 4 courses
(4)

SECONDARY SCHOOL REGUIREMENTS - completion of a minimum of twelve
' courses for graduation. For
further details, refer to_the
Administrative Handbook 1981.
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5.3 Guidelines

The fundamental purpose in the foregoing organization is to ensure

that students complete the general education constants and acquire
some specialized experiences that will prepare them for employment

or continuing education. When students enter & career preparation
program in grade 11,. they will concentrate on the acquisition of
core skills related to an occupational field or industry. Development
of personal and interpersonal skills and an orientation to the organiza-
tion of business and labour will be an integral part of the learning

‘process.

In grade 12, the students will move from the core skills acquired in

grade 11 to more specific skills related to an occupational/vocational
choice. Buring this school year, students will gain practical experience

in community based learning activities at a job site for a minimum period
of 100 - 120 hours. Teachers of the specialty courses will arrange for
the external practical experience with various business firms and visit
each student at the training station as part of the cooperative career
preparation studies. Tedchers should prepare information ‘that will
assist the employer in assessing the performance of the ‘student at a
training station.

Practical experience is an integral part of the educational program for
students enrolled in career preparation. 'School credit is granted for
the cooperative career preparation component at a job site but the
student should not be paid wages while working under the supervision
of schoel personnel. The student must not displace a regular employee
and should recognize that there is no assurance of a job at the conclu-
sion of the training period.

In addition to Workers' Compensation Board coverage for school arranged
cooperative career preparation with an employer, a student or their
parents may choose to purchase personal accident insurance. Any student

Lo

writing before participating in a2 Tearning situation external to the
school. Further details and approval forms are available from the
Ministry of Education (Career Programs).

5.2 Advisory Committees

Advisory committees can perform a valuable role in the development of
career preparation programs. The advice and guidance provided to

teachers by representatives of employers, employees and the community
is extremely important. The function of the advisory committee is
not to establish policy or to make financial decisions but this
voluntary group can provide a vital communication link between the

school. and the community. Recommendations for action will represent

1

559,
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Functions of advisory committees as they relate to career preparation
programs are: = .
a. to assist in determining and evaluating the needs which the

~ program is designed to meet; o
b. to assist in defining relevant program objectives; L

c. to assist in promoting public awareness of the instructional
program by colleges; unions, professional associations, employers

~and appropriate community groups and government; o

d. to assist in_securing community support of the instructional
program, including formal recognition by industry and regulatory
bodies; as well as government approval;

e. to assist in the placement of graduates;and =
f. to assist in obtaining and coordinating student field experience
in the community.
Advisory committees should have representation, where appropriate,

from the secondary school, school district, local industry, unions or
related associations, and post-secondary institutions in the region.
A suggested compositicn for the advisory committee would include:
Superintendent of Schools or representative; school principal or ]
representative; teacher({s); college or Provincial institute representative;
employer representative(s); employee representative; district career
coordinator (work experience coordinator); labour representative; school
trustee.

5.€ Cooperative Education

Education is currently viewed as the way to prepare people for their
lifework and the need for experiential learning is evident. One of the

proven methods for the student to develop responsibility and dependability
"within the educational process is to arrange for organized learning

experiences with an employer. Opportunities can be provided for the student
to gain practical experience with an employer under the concept of
cooperative education. The primary purpose of cooperative education is

to provide the student with planned and evaluated practice/experiences

which will enhance the integration of theory learned in the classroom
with pragmatic requirements of the work situation. Acceptance of this
premise implies that there are definite procedures that must be followed
for implementing cooperative education practices.

Primary responsibility rests with the teacher to:

a. design an overall plan for the student to participate in
_ cooperative education;
b: involve the advisory conmittee to validate proposed plans

before implementation;

c. consult with teachers, counsellors and CHOICES specialists

~ ctoncerning career goals for students;
‘d. establish and maintain training stations;

3
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e. outline parameters of student experiences to be provided by
. employers; o e
f. develop.a training plan of proposed experiences and how these

activities relate to school based courses;
. 9. provide guidelines that may be used by the employers;
h. outline the legal requirements that apply to students for
compliance with guidelines from Ministry of Education; Ministry
i of Labour and the Workers' Compensation Board; . .
i. contact the local office of the appropriate labour organization
(where applicable); S , L
J. conduct visits with each student at the training stations; and
k. determine and implement the evaluation procedures that will be
used for each student in the course.

In conducting the cooperative education comporient of a career preparation
program, the teacher coordinator is of vital importance to the operation
of a successful plan. Detailed planning and evaluation procediires will
enable all the affected parties to contribute to the learning experiences
of each student. A1l activities between the school and a business must
be coordinated in a manner that allows maximum_opportunity for each
student to practice what they learn. When evaluation techniques are
well designed, the teacher and the advisory committee will be able to
analyze the results and consider changes for improving this aspect of
experiential learning.

Educational planning for cooperative career preparation experiences

are incorporated as an integral part of this curriculum guide. The
provision of the cooperative career preparation studies cannot be

implemented as a separate component in isolation to approved courses.

When people from the education system develop a cooperative approach
“with the business community to the learning needs of students, the
transition from school to work will be more effective for all students

who participate in cooperative career préparation.

Teachers of career preparaticn programs will need to coordinate their

planning with a district staff person assigned to coordinate activities
between the schools and employers: In large school districts there will

be greater need to develop procedures between schools to organize the
efforts of teachers who provide general work experience for students

in any subjects and for students in the cooperative career preparation
studies: The district coordinator will be responsible for maintaining
consistency in policy and ensuring that all legal requirements are
complied with according to school board policies.

(‘\4
o
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PART 6.0 EVALUATION

6.1 Evaluation Process

One of the_important components of the Career Preparation Program that
is critical to the successful acceptance by the community and post-
secondary institutions is the matter of evaluation. Criteria within a
curriculum guide for student performance must be established to indicate
student progress. Evaluation must be consictent to provide the necessary
documentation of the student achievement. Each program is organized in
units and moduies to indicate expected performance in terms of intended
learning outcomes. On the basis of the statements concerning student
performance, various testing methods may be employed to validate the
achievement for the benefit of the students, parents, post-secondary
teachers and potential employers:

Included in the evaluation process will be tests to consider progress in

the affective, cognitive, psychomotor and perceptive domains. Terminal

performance should consider theoretical knowledge, practical skills
and the personal and interpersonal attributes that contribute to success-
ful employment. Students are expected to affirm their understanding of

the learning outcomes for each module through valid expression of their
skills and talents. Indications of their cooperation with others and
attitudes to work and future learning needs are an important consideration

of the evaluation process for career preparation.

Students can be encouraged to judge their own progress in relation to
the established objectives for the modules comprising a course outline.
Rigid time limits for each module are not prescribed since there is
recognition of the variable abilities of individuals to acquire skills

and talents necessary for acceptable performance.

Learning outcomes and criteria have been stated according to the

perceived needs of the students; cmployers and instructors of related
courses and programs in colleges and Provincial institutes. Evaluation
techniques and methods musi be flexible but the resuits should indicate

the standard of performance that has been achieved. Collaboration
between teachers at secondary schools and instructors at post-secondary

institutions is essential to ensure that the goals of the program are
being met to effectively integrate coursas which comprise each career

preparation program. Regular meetings of advisory committees will help
facilitate reviews of the goals and objectives and ensure that the
interests of the concerned individuals are being considered.



- 23 -

Evaluation processes should be designed to assist students to acquire

the_necessary skills and talents that will be useful for a vocational

goal. Performance criteria can be reviewed at appropriate intervals

to ensure that standards are realistic and that employers and post-
secondary instructors are satisfied with the graduates of the programs.
Students should acquire a broad view of an employment field before
they select an occupation that will require concentrated study and
preparation. Qualifications for one job are often related to other
jobs and the evaluation process must be designed to enhance student
growth for employability in related occupations. Procedures for

testing in_any career area should help and not hinder student growth

in the realization of personal goals that will lead to gainful employ-
ment: Evaluation should clarify the capabilities of individuals and
provide essential information to students, parents and employers.

6.2  Determination of Performance Criteria

Part of the learning process concerns the evaluation process and

various methods may be used by teachers to determine the progress

of students. Teacher strategies will be employed in the affective,
cognitive, psychomotor and perceptive domains. Performance Tevels
in the cognitive domain will usuaily be assessed by formal written

exams. In addition, there will be procedures to determine perfor-
mance in the practical demonstration of abilities and other tests
that will.require the professional expertise of the teacher to assess
performance levels. There are at least Six evaluation procedures
that teachers may apply to assess student progress toward the learn-
ing outcomes in this curriculum guide.

A bank of evaluation resource materials, including curriculum

referenced tests and procedures for evaluating manipulative skills,
will be developed and made available on a provincial basis to assist

the classroom teacher and to serve as external benchmarks. At the
sane time, within the six categories below, it is expected that -
teachers will develop and share other materials that may be applied

to the instructional process. ) ) - o : o
- Comprehensive written examination (on the cognitive level for

all aspects of subject matter) R

Practical demonstration {(on manipulative skills)

Oral examination (on verbal descriptions of processes)

Team or group examination (on activities that involve two

or more students) .

- Observation S o

- Questionnaire/opinionnaire instrument (on reactions from

cooperative education experiences)



CURRICULUM FORMAT
The following sections of this curriculum guide consist of:

- Aims and purposes for students enrolled in a Career Preparation
Program for Metal Fabrication.

- Course/unit general aims which indicate the general knowledge/
skill required to achieve a satisfactory level of performance,
- Goal statements and learning outcomes for each module with

- Student activities designed to support the learning outcomes
of each module; and
-Bibliography and resources that may be used to assist the student

achieve the learning outcomes.

The learning outcomes specify the minimum levels that are essential
for the satisfactory completion of each module. This information is
compiled under particular topics but the sequence of teaching any ,
aspect of the program s the responsibility of the teacher. Professional

expertise should be applied to plan instruction and to expand and enhance
student performance without undue_ reliance on tests to measure cognitive
knowledge. . In the process of evaluation the teacher should consider all
aspects which_contribute to the effective mastery of skills for each

occupation. Evaluation should include assessment of skills, knowledge,
talents; personal and interpersonal behaviour related to a vocation.
. The d2velopment of attitudes toward the work ethic should be considered

in the provision of experiences leading to successful employment.

Essential components to support the learning experiences outlines in
courses will be cooperative career preparation studies. Teachers should
develop procedures with business personnel in the community to ensure
that cooperative activities at school and in the community are provided
for all aspects of the career preparation program. Organized learning
experiences away from the school building should be related to particular
goals and learning outcomes stated in the following sections of this '
curriculum guide. '
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C P 11 - METAL FABRICATION

The primary aim of the Metal Fabrication is to provide learning

experiences _for students to develop marketable skills for employment
or to qualify for_advanced standing in a related program at a

post-secondary college or provincial institute. Part of the program

includes an integral component of cooperative career preparation

studies which is designed to orient students to the requirements of

employment through work study experiences: 7Tﬁ1s component can be

organized by the specialist teacher to use various resource persons

who can provide the expertise necessary to help students understand
aspects of career preparation studies.

Student should acquire knowledge of :

a: career opportunities and educational requirements in the metal
fabrication industry;

b. basic practices in the development of generic skills;

c: ﬁhsqqyrahd operation of fitting, machining and fabrication of
metels;

the metal trades;
e. practice of clean, safe and orderly work habits;

for initial job entry levels;

g. continuing education opportunities at various post- secondary
institotions;

h. job satisfaction concepts and an appreciation of work eth1cs for
successful employment; .

i. attitudes and skills required for entry and advancement in

occupations related to metal fabrication; and

j. surveys of industrial shops through field trips to develop an

appreciation of actual working conditions.

45
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UNIT 1.0 COOPERATIVE CAREER PREPARATION (SCHOOL BASED)

Career planning and preparation involves a combination of educational

experiences that will enhance the 1ndividual's persona] developmeént

and provide practical experiences leading to a vocational field of
interest. Cooperative educational experiences are des1gned to
provide opportun1t1es for students to become involved in career.
related experiences through . commun1ty participation. In grade 11 the

etudents will have opportunities to:

a. learn about career deve]opment within thé course requ1rements,

b. observe emp]oyees at work in the community,

c. participate in discussion with résource persons from the

, commun1ty, .

d. acquire knowledge of provén procedures for job searching and
interviewing, and

e. become aware of educational requ1rements for part1cu1ar careers.

These educational exper1ences iré intended to be an. 1ntegra1 part of
the learning. exper1ences within the career preparation program.
Students will gain further experiences in cooperative education in
grade 12 through actual work experience in the community.

General Aims

The student will:

a. gain practical assistance in making the transition from school to

) a career field of interest, ,

v. develop skills and abilities that are needed for employment in a
career field of the student's choice, o

C. be prepared to enter the world of work with an increased measure
of competence,

f. participate in discussions related to career choice and life

style to increase the student's awareness of the importance to
health, happiness and economic security.

e. deve]op a systematic approach to solvin: ~roblems,
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MODULE 1.01 CAREER DEVELOPMENT AND COMMUNICATION

Goal Statements

The learning experiences in this module are designed to help each
student:

Q=T
L] . L L]

Learning Outcomes Student Activities

increase awareness of the job opportunities in the community;
gain insight into the aptitudes and skills required for various
occupations; S : o
develop a relationship between immediate experiences and
decisions that influence their evelving career development;
understand factors that influence the choice of a vocation or
profession; S : S
develop suitable, realistic and personally desirable career
goals; L S

enter the world of work with an increased measure of
competence; S B

gain experiences in decision-making skills;

understand communication processes and barriers; ==
learn and practice good work habits for employment situations;
acquire skills in writing reports in a specified format.

Thé student should be able to:

1.01.01

identify reasons that lead people - consider why people work

to work - discuss work ethic, social
values, economic

o independence

1.01.02

analyze and list tentative - compare vocational family

vocational choices in the metal grouping of occupations

trades

- machinist
millwright

- tool and die maker

- machinist fitter

- sheet metal worker

- boiler maker

- plater and fitter

- welder

- plumber

- pipe fitter

- iron worker 7

- structural steel worker . 4,;
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aircraft sheet metal worker
gas fitter

oil burner mechanic

- roofer

1.01.03

analyze factors to consider in
career selection

1.01.04

convey positive attitudes toward

punctuality, honesty, courtesy,
responsibility and cooperation

1.01.05

identify factors that influence

the student's vertical and

horizontal mobility in a selected

career field

1;61;66

practice communication skills in
an employment situation

1.01.07

describe successful work behaviour

- attitudes, skills and responsi-
bilities

45

discuss reasons for peop]e
to work

examine job cluster charts
discuss educational
requirements of jobs
identify factors to
consider in career
decisions

discuss career 'payoffs’

to theft, absenteeism,

shoplifting, material
wastage

discuss employee respon-

sibilities and personal
relations.

analyze duaii?iéétiOHé for
job ently
use examples from industry

view films or read

examples and react

discuss importance of
clear communication
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1.01.08

participate and use communication
skills in group interaction
situations

1.01.69

use verbal and non-verbal
communication skills

1.01.10
list three things that influence
how one makes a decision

1.01.11

speak clearly and confidently in
situations involving another
individual or a group and using a
telephone

1.01.12

narticipate and use communication
skills in group interaction
situations

1.01.13

prepare a brief report Gr memo
from prepared examples of
occupational situations

1.01.14
prepare a report of a work
situation in school

participate in small and
large group discussions
listen to instructions and
restate them accurately
and interpret. them

react to problem
sjtuations S
discuss communication
techniques to resolve a
problem situation

work with other students
in class

review and discuss types
of reports used in various
employment situations,
e.g., accident reports,
evaluation; .
communications, etc.

discuss reports
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MODULE 1.02 WORK ETHIC AND WORK OBSERVATION

Goal Statements

The learning activities in this module are designed to:

a. review the concept of 'work ethic' in relation to the economy,
b. provide each student with various methods of conducting
observation (shadowing) session, and

C. increase the student's ability to interview and gather

information from people.

Learning OQutcomes

Student Activities

The student should be able to:
1.02.01

describe positive work habits and
attitudes

1.02.02

conduct a informational gathering
analysis of a particular
occupation

1.02:03

prepare a brief oral report on a

selected career that outlines

advantages and disadvantages for
empioyment in the field

1.02.04

list the safety factors that are
critical to a particular job

1.02.05

1ist training requirements for
three specific careers in area of
interest

class discussion
discuss job/career
satisfaction

discuss the nature of work
tasks and socidal skills
examine the impact of
technology change

review social and economic
aspects of various
occupations o
examine present and future
demands for employment in
particular jobs.

consider training needs
discuss "external" . _
dangers; and jobs with
high degree of risk.in
maintenance, e.g. mine
sites :
research importance of
"safety attitude"
categorize "risk" factors

career information
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MODULE 1.03 ORGANIZATIONAL STRUCTURES AND ROLE OF
MANAGEMENT AND LABOUR

Goal Statements

The learning experiences in this module are designed to:

a. help each student relate individual jobs to various

, organizational strictures,

b. provide examples of the inter- re]at1onsh1ps of occupat1ons and
functions in a company related to mechanical trades;

c. help each student to understand the function and responsibility

~ of management;

d. he]p the student recogn1ze the role of the labour organizations
in_company opérations, -

e. orient the student té the respective roles of labour and

fs prov1de the student w1th a brief overview of the process of
contract negotiations, -

g. increase student awareness of the contribution of labour to
economic growth and development in the country,

h: provide ihfbfmatibh that outlines the ébhtfibﬁt1on of the
country, and

i. examine the organizational siructure and development of the

major unions.

tearning Outcomes 7 Student Activities

1.03.01
prepare a chart to outline a - discuss the importance of
typical company organization various roles in a comnany
- review organizational plan
for small and large
companies, identify
} "essential" positions
1.03.02

compare EFé ééééhtiai differences

manager and a 1eader

LN
e s
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1.03.04

list some of the methods used to
accomplish company goals

1.03.05

outline the steps that are
followed for contract negotiations
1.03.06

debate an issue concerning any of
these topics: unionism;

equality or employee benefits
1.03.07

discuss the concept of the labour
market in a career field and_
project conditions that would
affect them

1.03.08

1ist the procedures to be followed
in a grievance procedure

1:03:09

define common terminology, e.g.
shop steward, local, grievance,
negotiation process

1.03:10

describe background for
developments in the labour
movement

1.03;11

make a flow chart on the labour
organizational structure:

discuss social and
consumer gdoals and needs

group discussions and

discuss with resource
speakers

discuss job stability

project employment needs

and the role of labour

use resource people from
labour organizations

review prepared materials
read. case studies (print,
tape) '

discuss handouts and films

group discussions and
activities
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MODULE 1.04 WORKING CONDITIONS AND LABOUR LEGISLATION

Goal Statements

The learning experiences in this module are designed to help each

student:

a. become familiar with common requirements and responsibilities

of an employee;

b. become aware of emp]oyee/emp]oyer r1ghts under 1eg1s]at1on,
c. develop an awareness of the legislative process and laws that

protect employee rights, and

d. become famjliar with the sources of information relative to

employee rights and responsibilities.

kearning Outcomes

Student Activitiés

The student should be able to:
1.04.01

list examples of proper care of
company equipment and materials

1.04.02

punctua11ty in f1ve occupations
1.04:03

define 'overtime' in two different
occupations

1.04.04

complete var1og§7types of

applications forms, income tax
forms, time cards etc.

1.04.05

analyze desirable and
non-desirable considerations that
relate to a specific geographical
location for employment

differentiate between
routing maintenance and
careless breakage

discuss different
occupational requirements

discuss labour laws
relate concept of overtime
to salary

practice c0mp1et10n of
basic forms that employees
use

calculate salary by day,
week, month and y=zar

discuss particular jobs in

urban, rural and remote
areas

w
C
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MODULE 1.05 JOB SEARCH SKILLS AND JOB INTERVIEWS

Goal Statements

Tﬁéwléaihihg experiences in this module are designed to help each
student:
. as become familiar with a disciplined and methodical approach to

the job search process,

b. review examples of proven processes in preparing resumes and

qualifications briefs,

c. analyze some non-traditional job search skills,
d. prepare for job interviews, o S
e. practice methods of conducting job interviews, and
f. review and clarify various methods of arranging and
participation in an interview for employment.
Learning Outcomes Student Activities
The student should be able to:
1.05.01
identify the 'hidden' job market - review methods used by
L people to find jobs
1.05.02
complété two résumé outlines for - usé various formats;
simulated situations chronologicai, functional,
qualifications brief

- organize information in_an
o approved format and style
1.05.03
draft a covering letter for resume - Write 1étters and compare
L with others in class
1.05.04 '
examine procedures used to screen - discuss various company
applicants for employment personnel procedures
1:05.05
follow detailed instructions to - use and complete sample

5S4
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1.05.06
outline basic steps to follow for
initial contact with an employer

prepare a letter that
requests an application
form

discuss nros and cons of

contracts by phone, letter
o or interview
1.05.07
apply successful job search - use resource personnel
techniques from Canada Employment and
Immigration Eommission
(CEIC)
- list agencies and
organizations that may be
o contacted for jobs
1.05.08
1ist employment opportunities for - discuss terms and
a metal trades occupation from a occupational titles for
search of: , o various occupations
- newspaper classified - interpret information from
sections o printed employment want
- personal contacts . ads
- informational interviews
(friends) , ,
- Canada Employment and
Immigration Commission
1.05.09
practice interviewing skills - tape a simulated interview
situation with other
students
- demonstrate appropriate
manners and etiquette
- writing letters of thanks
o where appropriate
1.05.10
prepare a job prospect card - review examples and
complete a sample
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MODULE 1.06 FIELD TRIPS AND RESOURCE SPEAKERS

Goal Statements

The learning experiences in this module are designed to:

a. provide the opportunity for occupational observation by
) utilizing the resources of the community, and -
b. involve the community in the educational career development of

students,

Learning Outcomes

Student Activities

The student shoqu be able to:
1.06.01

write a synopsis of a film or
article on a career field of the
student's choice

1.06.02

contact and arrange for a guest
speaker to visit the class for a
discussion

1.06.03

interview three employers to
record opinions and requirements
that are deemed to be important to

1.06.04

prepare an outline of specific

items on working conditions that
should be observed during a plant
visit

- view films or articles and
discuss in class

- conduct interviews and
make oral report to class

- complete written
evaluation outline
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MODULE 1.07 EDUCATIONAL REQUIREMENTS FOR CAREER PLANNING

Goal Statements

The learning experiences in this module are designed to:

a: enable the student to enter the world of work with an increased

measure of competence;

b: help each student increase their awareness of a wide variety of

career and educational options; and

c. provide the student with an understanding of opportunities for

institute programs.

Learning Outcomes

Student Activities

continuing education - university, college or Provincial

The student should be ableée to:
1.07.01
identify the most powerful

reinforcers to their proposed
career choices

1.07.02
list the names and locations of

post-secondary institutions

fields

demonstrate an ability to define

career ladders and how to reach
more advanced positions

class discussions

review entry requirements,

program offerings, length

of terms for specific
courses o
select one career field
and prepare an educational
plan for report to class

review a line diagram of a
company organization
pattern : -
work from prepared samples
to design a career ladder
in_a particular field of
interest . ,
interview people at
different levels in a
career area and assess
opinions regarding job
satisfaction




UNIT 2.0 SROP PRACTICES, HUMAN RELATIONS AND SAFETY PROCEDURES

General Aim

The student should deve]op and app]y pos1t1ve attitudes toward the
application of standard shop practices, interpersonal relations and
observance of safety rules and regulations.

MODULE 2.01 SHOP RULES AND PRACTICES

Goal Statements

The learning experiences in this module are designed to:

a. help enable the student to acquire sufficient skills to
identify, select, ma1nta1n and to safely operate shop

, equipment;

b. increase student awareness of the construction and operating
principles of various items of shop equipment;

c. help each student acquire a sensitivity for determ1n1ng stress

] and strain in certain 1ifting operations; and

d. safe use of compressed air and gas.

Learning Outcomes Student Activities

The student should be able to:

2.01.01

identify safety and health hazards - locate safety and health
equipment and discuss
reasons for safety and

S hea.th protection

2.01.02

demonstrate good housekeeping - list areas that require

habits housekeeping and various

oo methods used

2.01.03

maintain a clean and safe work - review both safe and

area unsafe work areas
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2.01.04

gugfds,,and other protect1ve,, :
clothing according to prescribed
standards

2.01.05

dentify and use proper cleaning
agents

2.01.06

safely handle and store cleaning
agents

2.01.07

describe the design; safe
operating procedures, and
mainténance for general shop
equipment

2.01.08

explain first aid for common
injuries; lay out procedure of
response in any injury for your
work sSituation

2.01.09

describe the need for the use of
safety tags

2.01.10

identify and explain the procedure
to follow when finding a safety
tag on a piece of equipment
2.01.11

state the basic steps to follow in
filing a claim with Workers'
Compensation Board

discuss proper
applications of protective
equipment

study and discuss the

characteristics of

different cleaning agents
and their applications

examine safety storage

provided and consider

applicable regulations

proper cleaning and
maintenance of equipmen

discuss basic procedures

for report1ng and

disposition of injuries

discuss the need for the
use of safety tags

discuss the procedure to
follow when f1nd1ng a
safety tag on a piece of

equipment

discuss the importarce of

W.C.B. and their role in
worker safety

Q)
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2.01.12

1list examples of legal protection - discuss legal role of
for employees within Workers' W.C.B. _ } .
Compensation Board - consider limitations of
first aid and importance

of adequate training
before treating injured
persons

@:\
.
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MODULE 2.02 HUMAN RELATIONS AND PERSONAL ATTRIBUTES

Goal Statements

The learning experiences in this module are designed to help each
student:

a. develop an awareness of their own potential, a sense of pride

) in accomplishment and confidence in their own ability;

b. develop an awareness of appropriate standards of human
relations for various occupations;

c. become familiar with techniques for improved interpersonal

~ relations;

d. develop pos1t1ve attitudes in relations with teachers and
students;

€. appreciate the continuing importance of good human relations;

f. make_an inventory of interests and capacities;

g. develop a sense of personal identity and worth;

h. considér thé theories of perceiving. peop]e as 1nd1v1duals

. rather than 1dent1f1cat1on,by traditional sex roles in society;

i. prepare information regarding interests; temperaments and

. apt1tudes required for various jobs;

j. recognize the importance of appearance and persona] ethics to

. employment success; and

k. become awaré of théir own individual values and reactions
toward people, situations and themselves.

Learning Outcomes Student Activities

The student should be able to:
2.oé.01

""" role. p]ay1ng .

d1sp1ay approved techni-
ques for interpersonal
relationships
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other students

2.02.02
display acceptable manners in all = discuss need for
activities appropriate manners




- 52 -

2.02.03

demonstrate individual differences
in perception

2.02.04

- complete a self-appraisal outline
on personal traits and attitudes

2.02.05

455855 strengths, capabilities and
weaknesses of people

2.02.06

use particular skills necessary to
gather, process and act upon.
information about self in relation
to their environment

2.02.07

recognize the importance of

grooming; manners; and correct use
of the English language

2.02.08

1ist factors that 1nf1uence

d1scr1m1nat1on, i.e. race,
religion and sex

<~

use examples of good and
poor relations between
employers and employees;
teachers and students

discuss importance of
persona11ty, attitudes and
health to occupations
assess personal traits and
talents

consider and discuss
problems in relation to
employment roles

discuss the need to
conform in specific
situations .
review the importance of
health for _employment

1ist positive and negative
personal attributes

discussion of self-
development

observe films =
review safe working

dress

discuss equality of
individuals

react to examples of
prejudice

discuss ways to overcome
discrimination
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2.02.09

identify five important reasons
occupation

2.02.10

provide an example of a conflict
sit.ation created by employee/
employer attitudes toward dress

group discussions

group discussions
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MODULE 2.03 GENERAL SHOP ADMINISTRATION

Goai Statements

The 1éarning>experiénCés in this module are designed to:
a. provide each student with a working knowledge of fundamental
principles of shop systems, and

b. help each student recognize the need for efficiency in shop
administration procedures.

Learning Outcomes Student Activities

The student should be able to:

2.03.01

outline tool check out system in - become familiar with area
use for tool storage and check
o out system .

2.03.02

recognize areas where specific - sketch a simplified shop
types of work may take place . layout

2.03.03

direct responsibilities in a
supervisory capacity during clean

up

2.03.04

1ist resporsibilities required to
maintain assigned area




“MODULE 2.04 EMERGENCY PROCEDURES (FIRE AND MEDICAL ROUTINES)

Goal Statements

The learning expsriences in this module are designed to:

a. introduce the student to approved processes for dealing with
emergencies in shop situations; and
b. describe the basic operation of four types of fire

extinguishers (A B C D)

Learning Outcomes Student Act1v1t1es
The student should be able to:
2.04.01
demonstrate proper procedures for = discuss common injuries
assigned emergency situations - review available safety
o films and procedures
2:04:02
distinguish between various - in group activities; use
classes of fires the correct fire fighting
equipment and describe
correct use of an o0il fire
(in a controlled environ-
7 ment )
2.04.03
describe the basic operation of - examine all fire
four types of fire extinguishers extinguishers
(A B C D) - local fire department
- involvement
2.04.4
use appropriate fire extinguishers - discuss school emergency
on different types of fires exit procedures
- pract1ce prescr1bed exit
procedures
- inspect any g1ven p1ece of
fire fighting equipment
and state the type of fire
on which it may be used
- review locations of
extinguishers (refer to
(}i}SkEtCh of shop layout)




2.04.05

identify basic first aid pro-
cedures and telephone numbers for
emergency assistance

- locate the required first
aid equipment and discuss
use
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UNIT 3.0° TECHNICAL - READING, WRITING AND REPORTING

Gerieral Aim
The student should further develop skills for reading, writing
and reporting information.

MODULE 3.01 TECHNICAL REPORTS AND WORK SHEETS

Goal Statements

The learning experiences in this module are designed to:

a. help each student read and interpret technical information,
b: increase student ability to use English in communication;

encourage neatness and legibility in all written work; and

c.

d. to develop the abilities to record and maintain accurate work
done.

Learning Qutcomes Student Activities

The student shouid be able to:

3.01.061

interpret technical text books and - review various manuals

other reference sources

3.01.02

complete a neat and legible report - at task completion, a

on an assigned reporting task short concise report is to
be forwarded to the

o instructor for evaluation

3.01.03

maintain a neat and legible
notebook on activities

3.01.04
use correct English in verbal and - practice completion of
written communications daily work sheets

£y -y

¢
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3.01.05

record information in a neat and
legible format

3.01.06

describe in appropriate terms,
work performed during a day
3.01.07

complete a basic 'time card' or
record a work form

- compare samples of
worksheets

= compare various formats
and assess need for
accuracy and neatness
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UNIT 4.0 FASTENERS
General Aim

The student should develop an understanding of fastening devices
and their sélection, installation and maintéenance.

MODULE 4.01 TYPES OF FASTENERS

Goal Stateménts

The 1€arnings eéxpériénces in this module aré designed to:

a. he]p each student 1dent1fy and select common fasteners,

b: 1increase ability to classify i~*o categories varicus types of
fasteners;

c; make students aware of the types and uses of adhESiVEs,,and

d. make. students aware of the consequences of using dissimilar
metals in fasteners:

Learning Outcomes Student Activities

fhe student sh0uid be able to:

4.01.01
identify and c]ass1fy types of - study and discuss the
threads according to: reasons for using_
a. size different types of threads
b: pitch - identify threads for a
c: thread series variety of fasteners from
d. thread classes a large assortment
- S.1. metric
- unified.
- Imperial

e. pipe threads

4.01.02
identify anc c]ass1fy - use pitch gauge, stee’
a. types of bolts and machine rule and calipers to
SCrews measure bolts and nut
b. types of bolt heads sizes .
- hex - compare commen uses oOf
- square bolts and screws
- Allen or socket
- Phillips
- Robertson
- slotted
by
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4;01.63

identify and classify various - common use of nuts
types of nuts:
- hex
- square
- slotted hex
- castellated
- acorn
-pal
- interference
- self locking

4.01.04
identify and classify types of: - compare common uses Of
flat washers washers

lock washers
snap rings

4.01.05
identify and classify self - ctompare thread ,
tapping screws: = configurations and common
- type A sheetmetal screws uses , ,
- drive Screws - compare various types and
- head shapes uses
4.01.06
identify and classify various -~ compare common uses
types of pins:
- cotter ‘ -
- spring
- dowels
- aligning
- taper

-t
-~
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UNIT 5.0 TOOLS AND EQUIPMENT
General Aim

The student should develop an understanding of the proper use
care of tools used in the metal trades:

MODULE 5.01 USE AND CARE OF HAND TOOLS

Gcal Statement

The learning experiences in this module are designed to help -
student identify, select, use and maintain hand tools necessa
use in the metal trades.

tearning Outcomes Student Activities

The student should be able to:
5.01:01

identify and select appropriate - Tist usage of hand ti

hand tools required for use in the
metal trades

5.01.02

demonstrate a knowledge of metric
and imperial tool sizes

5.01.03

explain the construction, safe - use hand tools:

nandling and techniques of hand - hammers, punches

tools rciirh as: ) - chisels, pliers,
-~ nammers, punches wrenches
- wrenches, pliers , . - files, hacksaws
- chisels, files, hacksaws, - screwdrivers

drills - clamp, vises

vises, clamps

-y -
7

LY
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MODULE 5.02 MEASURING TOOLS

Goal_Statement

The learning experiences in this module are des gned to he]p gach

student identify, .elect and become proficient in hand11ng non-
precision and precision instruments, and 1nterpret1ng their

readings (both S.I. metric and Imper1a1).

Learning Outcomes Student Activities
I —_—
The student should be able to: |
02.01 :
state the necessity of measuring - discuss why exact 7
1nstruments such as: measurements are required
- steel scales - use S:l. metvic and
- tapes Imperial o
- inside ca11pers - apply procsr nznuiing an-
- outside calipers rmaripulation t=¢knigues
- squares
= hermaphrodite ca11pers
dividers

drill gauge

wire gauge
microméters (outside,
inside) o

vernier calipers

dial indicators
feeler gauges
telescoping gauges
thread gauges

5.02.02
identify the specified stegl - discuss and use measuring
measuring rules (flexible or instruments on sample
non-flexible) in tarus of: pieces

- types . - use S.1: metric and

- valuas of graduat1ons Imperial

- obtainable measuring

accuracy

- measuring range

- holding techniques for
measuring; checking and
layout operations

- applications

- determine and app]y the.
correct methods of,hand11ng,
storing and maintaining
steel measuring rules

=y~
iy
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5.02.03
identify precision steel squares
- types
- sizes
- holding techniques for
checking and layout

operations
- applications

5.02.04

1dent1fy the micrometer (outside,

1ns1de, depth) measuring tools
- types
- components and working
principles
- attaching and securing

extension rods

- holding techniques for

measuring operations

- setting, locking and

measuring micrometers at

determined values

- handling, storing and
maintaining micrometers

5:02:05

identify vernier calipers

- types

- comgonents and working
principles

- holding techniques for
measuring operations

- setting and measuring
calipers at determined
values

- handling, storing and
maintaining calipers

5.02.06

1dent1fy dial indicators
- types )
- components and work1ng
principles
- obtainable measur1ng
accuracy
- handling; st0r1ng and

maintaining dial indicators

- d1scuss and use 1nstru-
ments on sample pieces

- discuss and in small
groups use micrometers on
sample pieces

- discuss and in small
groups use vernier
calipers on sample pieces.

- discuss the use of dial
indicators
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5.62.07

identify feeler gauges

- types
- overall checking range

- using individual and

c0mp1ga§]opwblades to
cetermine the correct
measurement
- holding techniques for
checking operations
- handling, storing and

maintaining thicknéss gauge

sets
5.02.08
1dent1fy telescoping gauges
nverall checking range
applications
holding techniques for

checking operation
- setting, locking and.

i1

measuring the overall valve
with the outside micrometer

- handling, storing and
maintaining telescoping
gauges

5.02.09

identify check gauges

- drill gauges
- wire gauges
- pitch gauges - S.1: metrie
- Imperial
5.02:10

identify ca11pers
- outside calipers
- inside calipers 7
- hermaphrodite calipers
5.02.11

identify dividers
5.62:12

select proper measur1ng devices
for specific jobs

~J!
M

- discuss and in small

groups use feeler gauges
on sample pieces

- discuss the use of tele-
scoping gauges on sample
pieces

- discuss and use check.
gauges where applicable

- discuss and use caiipers
where applicable

- discuss ard use dividers

- study and discuss the
reasons and advantages of
each instrument

- Sstudy and discuss the
different measuring
systems
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MODULE 5.03 LAYOUT TOOLS

éoai étatements

The learning experiences in this module are designed to:
a. help each student identify, select and becore proficient in the

b. help each student use layout tools to produce accurate layouts
to specification.

Learning Outcomes Student Activities

The student should be able to:
5.03.01

identify and 1ist various layout S
tools: - list basic layout tools

- scribers (hook, pocket,

straight)

- steel rules (metric and

imperial

- precision square

- combination set

- plain steel protractor

- hook rul=

- dividers

- angle-plates

- hermaphodite calipers

- surface-gauge

- trammels

- centre punch

- surface plate

- toolmakers clamp

- vee blocks
- scratch awl

.~_1
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5.63:02

scribe a line parallel to & datum
edge using various tools and
methods ) ] )
- steel rule and scriber ,
- combination set square and
scriber )
- hermaphrodite calipers.
- surface plate, angle plate
and surface gauge
- tool mekers clamp and
surface gauge

5.03.03

scribe a line at 90° to a datum
edge using various methods and
tools ) :
- combination square
- precisicn square
- angle plate; precision
squaré and surface gauge

5.03.04

scribe circles, arcs and tangent
lines using various tools and
methods .

dividers or compass

- trammels B
dividers and steel rule

5.03.05

scribe angles to specification
using various tools and methods

- protractor
= protractor head {combination
set square) o

- vee block and surface gauge
- bevel vernier protractor

fask SN

il

- layout a project or
projects to include layout
activities outlined in
Modules 3.03:.02 to 3.03.10
to specifications
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5.03.06

layout equal distances with
various tools and methods to
spec1f1cat1on

- dividers, 1ayout equal

distances around a
circumference )

- dividers,; trammels, 1ayout
equal distances along a
scribed line. =

- layout parallel lines with
dividers

- layout . perpend1cu1ar lines
with dividers and trammels

- biseet an angle with
dividers

5.03.07

find the centre of circles using
various tools and methods
- hermaphrodite calipers
- dividers ,
- centre-head (combination set
square)
- vee blocks and surface gauge

5:63:08

prick punch accurately around a

finished layout
5.03.09

prepare a layout for drilling by
prick punching, then centre
punching

5.03.10

layout a doubie circle with centre
lines to facilitate accurate
drilling

=y e
5 g



MODULE 5.04 USE AND CARE OF PORTABLE POWER TOOLS AND ACCESSORIES

Goal Statement

The learning experiences in this module are designed to in . each
student identify; select; use and maintain portable power tcols and
accessories for use in the metal trades.

Learning Outcomes Student Activities

The student should be able to:
5:04.01

recognize the purpose, type and
application of electrical and air
power tools, i.e.:
- portable drill presses
- portable hand drills ,
- portabie hand grinders and
polishers

5.04.02

demonstrate the safe and correct
use of electrical and air

power tools

5.04.03

point out and list the care and

service required for electrical

and air power tools

- study an

and discuss power
tools and accessories

- discuss the effect of

ferrous and non-ferrous
metals on grinding wheels

- after instruction, use

appropriate equipment

review manuals and
assigned materials

oy
J

L)
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UNIT 6.0 MECHANICAL DRAKWING CONCEPTS
General Aim

The student should develop skills to read, sketch, draw and
interpret basic methods used for graphic representation.

MODULE 6:0% BASIC CONCEPTS

Goal Statements

The learning experiences in this module are design&ad to:

a. help the student recognize the necessary instruments used in
) to prepare accurate drawings,

b. help the student practice goth1c 1etter1ng and numberlng

) techniques, and

c. develop skills in sketching.

Learn1ng Outcomes Student Activities
The student should be able to:
6.01.01
identify types of pencils - discuss basic types of
pencils _ .
- hard - 9H 8H  4H
- medium - 3H 2H, H, F,
HB, B __
o - soft - 2B, 3B, 4B
6.01.02 : 7B
identify types of instruments and - discuss types and uses of
theéir use instruments
- T square
- set square 30°- 60°
45° .
- triangular architects
scale
- triangular eng1neer1ng
scale
- triangular metric
scale
- irregular curves
- protractor
o - erasing shield
P - draw1ng paper
- tape.
- other
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6.01.03
identify the reasons for
- accuracy
- neatness
6.01.04
perform gothic lettering and
numbering
6.01.05
identify the need for spacing and
use of guide lines on drawings
6.01.06
sketch

horizontal lines

!
<
m
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o+
—d e
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o
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w

circles
angles

discuss

complete gothic lettering
and numbering sheets

discuss and practice

discuss and complete
drawing sheets

G
'
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MODULE 6:02 MEASUREMENT

Goal Statements

The Tearning experiences in this module are designed to:

a. improve measuring skills with the use of triangular scales, and

b. help each student recognize and interpret scal: drawings.

simple components.

Learning Outcomes

Student Activities

The student should be able to:
6.02.01
jdentify and use the following
triangular scales ]
- architect's scale )
- mechanical engineers' scale
- metric scale
6.02.02
explain the use of scaled
engineering or blueprint drawings

- discuss and use each on
1ine measurement exercises

- discuss

Cc
SN
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MODULE 6.03 PICTORIAL DRAWINGS

Goal Statements

The learning experiences in this module are designed to:

a. help each student to recognize and develop the basic principles

~ of pictorial drawings, and S

b. develop in each student the ability to freehand sketch and also
accurately develop instrument drawings of machine parts.

Learning Outcomes Student Activities

The student should be able to:
6.03.01
identify pictorial drawings - discuss
6.03.02
do isometric dréWihgsrﬁﬁ - discuss and complete
- freehand sketching isometric drawings
- with drafting instruments
6.03.03
do perspective drawings - sketch perspective
- one-point perspective drawings
- two-point perspective
6.03.04
identify and sketeh oblique - sketch oblique drawing:.
drawings
- cavalijer
- cabinet




MODULE 6.04 ORTHOGRAPHIC DRAWINGS

Goal Statements

The learning experiences in this module are designed to:

a: help each student recognize and develop concepts or

_orthographic drawings, S
b. develop in each student the ability to freehand sketch and
_ develop instrument drawings machine parts, and_ ,
c. increase student ability to read orthographic drawing and

relate them to actual components.

Learning Outcomes Student Activit

The student should be able to:
6.04.01

identify orthographic drawings = discuss
6.04.02
complete a one-view drawing = discuss and complete

- freehand sketching one-view drawings
- instrument drawing

6.04.03
complete a two-view drawing - discuss and complete
- freehand sketching two-view drawings

= instrument drawing

6.G4.04

compléte a three-view orthographic - discuss and complete

drawing in third anglie projection three-view .~thographic
- freehand sketching drawings

- instrument drawing
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6.04.05

relate lines and surfaces between
pictorial and orthographic
drawings

- discuss and complete
unfinished views

- reference text (blueprint
reading for industry)
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MODULE 6.05 CONVENTIONAL LINES AND SYMBOLS

Goal Statement

The learning experiencés in this module are designed to help each
student read and interpret the meaning of conventional lines and
symbols used in graphis representation.

Learning Outcomes ' Student Activities

fhe student shouid be dbie to:

6.05,0!
identify basic lines used in - discuss and Tist basic
graphic repr-zentation Tines
- border or wisible lines
- section
- hidden
- centre
- exr=nsion

- dimension

- cutting plane

- short break
- long break
- leadeirs

- phantom

- other

6.05.02

identity pasic sympols used in - discuss and Tist basic
graphic representation symbols
- arrowheads
- diameter symbol (D} (0)
- radius symbol (R)
- countersink {C'SK)
- cold roll steel (C.R.S:)
- hot roll steel (H.R.S.)
- hexagon (HEX)
- others

.
C
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6.05.03
identify surface finish ratings - recegnize and list symbols
- 1000 very rough (torch
B} cut). o
- 500 rough machining .

(heavy cut on mill
o machine)
= 250 coarse (coarse
machining operation
o with sharp tool)
2 125 medium (fine
machining operation
with sharp tool)

~ 63 good machine finish
(extra fine feeds)
- o high grade machine

finish (extremely
fine feed on lathe

, or mill) o
- 16 higi quality machine
finish (surface
, grinding)
-8 very fine machine

finish (fine honing

_ or lapping)

- 2-4  excremely smooth
(extra-fine honirg
or apping)

<1




MODULE 6.06 CONVENTIONAL CONCEPTS

The learri~- experiences in this module are designed to:

as he] > i student acquire competency in conventional cuncepts

~of d1meﬁ§ion1ng and use of symbols,
b. help students understand auxiliary views, and

c. help each student understand the usé of different types of

sectional views.

Learning Outcomes Student Activities

7he student should be able to:
6.06.01

1dent1fy mater<al symbols - discuss and list section
= brick linings
- rtoncrete
- rubhle and stone
- steel
wood
perforated metal
marble
coarse wire mesh
fine wire mesh
iron
> .z~ brass
T 7oum
metal, babbit

[ I SR [N RN B A S

6.06.02
identify schematic threading - discuss
symbols
- external
- internal
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6.06.03

select proper placement of
dimension and extension lines on a
drawing

6:06.04

dimension
- figures
- angles
mares.
- fillets and rounds

- tapers
- chamfers
- keyways

- knurls

- other

6.06.05

identify special methods in
di. siuining

- baseline )

- po.nt to »oint

- datum

- tolerancing

- fits

- other

6.06.06

identify the purpose of an
auxiliary view

6.06.07

identify the purpose of sectional
views :

€
Qo

- discuss rules for
dimensioning drawings
- identify the
- unidirectional
- aligned system

- discuss and complete
drawings

dimens ", , methods

- discuss and complete a
drawing using an auxiliary
view



6.06.08
identify the types of sectional - discuss and complete
views - sectional views of parts
- full section
- half secticen
- broke-out section
- revolved section
- removed section
- other
6.06.09
idehtify Weiding symbols - recognize and list welding
symbols
SGEL;IB
identify architectural symbols and - fééégﬁiié”éﬁa list symbols
schedules and schedules

- mechanical
- electrical
- structural
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UNIT 7.0 SOFT AND SILVER SOLDERING

General Aim

The <'udent should gain experience using approved practices for the
safe management and operation of soft and silver soldering
equipment and gain proficiency in various soldering cperations.

MCODULE 7.01 SOFT SOLDER
Gos1 Statements
The learning experiences in this module are designed to:
a. develop skills in the proper preparation ¢ soldering coppers
for soft soldering; . , : S
b. help each student select proper fluxes for various soldering
operatiors; , S
C. make the student aware of the composition of tin-lead solder;
a. help the student understand the uses of soldered joints; and
2. make the student aware of the potential danger of fluxes.
Learning Outcomes , Student Activities
The student should be abie to:
7.01.01
forde a soldering copper - discuss various soidering
copper shapes such as
pointed and bottom copper
- heating and mechanical
o cleaning of coppers
7.01.02
tin a copper " - chemically clean and tin
- copper
7.01.03
select fluxes for specific - discuss purposes of a flux
operations corrosive and noncorrosive
fluxes, safe handling and
storage
- use fluxes for plated and
o bright steels_and
JU nonferrous metals
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7.01.04

on tin-lead solder

7.01.05
expiain the various uses of soft
solder ioints

»3arious applications -
50-50, 60-40, 95-5, body
leads etc, ]
study various forms:
- wire
cored wire
bar
sheet

discuss soldering for
water-tight joints in.
sheet metal and plumbing,
airtight joints for
blowpiping; sweat
soldering for parts
assembly.
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/
MODULE 7.02 SOFT SOLDER APPLICATION

Goal Statements

The learniny experiences in this module are designed to:

make the student aware of the safe procedures in e . ing,

a.
b. help the student become proficient
c. help the student become proficient

soldering.

Learning Outcomes

in applying so*  “i.er; and
in suface clea..:t * ‘er

The student should be able to:

7.02:01

e»olain the safe procedures for

solc2ring

properly apply soft solder with
soldering coppers and open flame

torch

7.62:03

clear metal surfaces after
soldering operations

- study and discuss dangers

inherent in various fluxes

- lighting firepots,
furnaces and torches
safely

- handling hot work safety

- prepare ana solder various
joints such as:
-lap
- rivetted

- Sseamed

- pre-tinned

- plumbing
- remove corrosive fluxes
and restore surface finish
of various metals such as:
- bright steel
- nonferrous
~ stainless steel




MUDULE 7.03 SILVER “ILDER

Goal Statements

The learning ésperionces :n this module are designed to:

a. assist the student to understand the need for silver soldering.

b. help the student to safely apply silver solder to metal joints,

and

c. help the student become proficient in surface cleaning up after

silver soldering.

Learning Outcomes

Student Activities

The student should be able to:
7.03.01

select and prepare joints for
silver soldering

iﬂlﬁ'

apply ::lve~ solder using oper

flame tc:ch
7.03:03

clean metal surfaces after silver
soldering

discuss applications of
silver soldering

discuss and fabricate
scarf and butt joints and
sweat solder joints

- apply silver solder in

proper amounts to various
10ints

remove corrosive fluxes
and restore surface
finishes on ferrous and
nonferrous mztals

—Lr .
S0
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safe management and operation of gas welding equ1pment

MODULE 8:01 WELDING SAFETY PRACTICES

Goal Statements

The learning experiences in this module are designed to:

a. help each student appreciaté the importance of applying safe

, practices in the use of gas welding equipment,

b. introduce the studsnt to methods of checking gas we1d1ng ,
equipment before ¢perdating on welding or heating tasks; and ,

c. 1increase student fw:-reness of the characteristics of gdase$ u.2d
for heating and welding opérations.

Learning Outcomes | Student Activities

The student should be able to:

8.01.01

1dent1fy the safety regulat10r - read and discuss Workers'
for gas welding, cutting and Compensc.ion Board
heating to ensure a szfe working Sections 14, 17, 18,

environment

q .-

[y




MOBULE 8:02 STORAGE AND HANDLING OF OXYGEN AND FUEL GAS CYLINDERS

Goal Statement

The learnlng exper1ences in thls modu]e are de51gned to_ensure that
each student can safely handle and store oxygen and fuel gas

cylinders.

Learn1ng Outcomes Studént Activit:

The student should be abié to:

8.02.01

demonstraté the corréect storage - identify correct storage
and handling practices of practices for empty Oxygen
oxygen and fuel gas cylinders cylinders

- identify correct storage

practices for empty

Acetylene cylinders

- identify correct handling

practices for full Oxygen

cylinders :
- identify correct hansiing

practices for full

Acety]ene cylinders

- 1dent1fy correct procedure

in removal of defective

Acety]ene cylinder from
serv.~e
- identify correct mode of

transportlng cylinders in
shop

- transport to #nd store

empty ¢ylinders in storage
area

us
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MODG)E 8:03 HANDLING AND OPERATING OXY-ACETYLENE EQUIPMENT

Goal Statement

The learning experiences in this module are designed to enable eazh
student to correctly handle and operate oxy-acetylene equipment.

Learning Outcomes Student Activities

The siudent should be able to:

8.03.01
describe corre:t handling and - crack cylinder and purge
operating practices of oxy- valve with appropriate
acetylene equipment wrench

- 1dent1fy appropriate
regulator to be used

- identify types of chreads
on acetylene equipment

- describe why an Oxygen
regulator is set facing
away from a acetylene
regulator

~ describe how OXYy- ~acetylene
fuel gas hose is stored

- déSCi‘ibé Cbi‘i‘étt méthod in

oxygen.

- describé correct equipment
handling practices

~ describe correct equ1pment
operating practices

Q.-

(SR Y
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MCCULE 8.04 ASSEMBLY OF OXY-ACETYLENE EQUIPMENT

Goal Statement

The 1earn1ng exper1ences in this module are designed to enable the
student to correct]y and safe]y assemble oxy-acetylene equipment.

Learning Out comes Student Act1v1t1es

The student should be ableé to:

8.04.01
correctly assemble a portable oxy - select place and secure
acetylene unit cylinders in cart

- remove cap and crack
cylinder valves

- attach regulators and
hoses with proper wrench

- release regulator
adjusting screw, open
cylinder valve and set
pressure to blow out hose

- open needle valves,. attach
torch assemble and blow

- attach we1d1ng or,cutting

apparatus to torch body

securely.

Q4
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MODULE 8.05 TESTING FOR LEAKS

Goal Statement

The learning experiences in this module are designed to enable the
student to safely test oxy-acetylene equipment for leaks.

Learning Outcomes Student Activities

The student should be able to:

8.05.01

demonstrate correct procedures and - describe methods employed

methods in testing for leaks in detecting leaks in
oxygen and fuel gas
systems

*~ pressurize oxy-acetylene
equipment and adjust
regulator to working
pressure ] ,

*~ tlose cylinder valve and
observe high pressure

_gauge on regulator

*- determine pressure drop,
if any o ,

*- apply nondetergent soap
suds with brush to joints
and connections )

*- depressurize oxy-acetylene
equipment and make
necessary repair

- répeat * and determine
outcome of repair

*star denotes repeat of
operation
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MODULE 8.06 CORRECTLY LIGHT AND SHUT DOWN THE OXY-ACETYLENE UNIT

Goal Statement

The 1earn1ng exper1ences in this module are designed to enable the
student to correctly light and safely shut down the oxy-acetylene

unit.

Learning Outcomes

Student Activities

The student should be able to:
8.06.01

correctly light an oxy-acetylene
unit

8.06.02

shut down the oxy-acétylene unit
safely

employ genera] and per-
1dent]fy t1p size and
select appropriate oxygen
and acétylene pressures

- test connections for ieaks
using dété?QEnt; SOépy
water

1
o
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torch and light w1th
striker. _Adju:

flow until smoke
d1sappears
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adJust torch to neutraT
flame setting

review general safety
precautions
close acety.ene needle

valve on' torch body
close oxygen needle valve

on torch body

clas~ acetylene cylinder
valve, open acetylene

needle valve on torch body

turn out pressure

adJust1ng screw on

acetelyene regulator, then
close needle valve

close oxygen cylinder
valve, open oxygen needle
valve on torch body

turn out pressure
adjusting screw on

§) joxygen regulator then

1 needle.v :

- Eo?ieoxy acety?ene hose on
un1t.
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MODULE 8.07 TORCH LINE EXPLOSIONS

Goal Statement

The learning experiences in this modulé are designed to enable the
student to identify the causes of torch line expliosions.

Learning Outcomes Student Activities

The student should bé able to:

8.07.01
identify the causes of flashback, - describe conditions and
backfire, burnback causes for a flashback

- describe conditions and

causes for a backfire

- identify equipment
maintenance procedures to
eliminate explosions

- describe gas speed and
speed of flame propagation

- identify the purpose of a
reverse flow check valve
(RFCV)

- 1dent1fy conditions

causing a burnback

Information note

Backfire - the flame backs

up into the tip

and generally

reestablishes

itself with a
bang or popping

o noise.

Burnback - combustion takes
p]ace steadily
in the tip and

 mixer

Flashback - occurs when one
gas backs up
into the other
line forming an
explosive mix-
ture. Flashback
always occurs 1in
the line carry-

g the 1ower
pr SS
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MODULE 8.08 FIRE PREVENTION

Goal Statement

The learning experiences in this module are designed to enabie the
student to identify the requisites in fire prevention.

Learning Outcomes Student Activities

The student should be able to:

8.08.01
identify the requisites in fire - define the term fire
prevention prevention

- describe the welder's
responsibilities for fire
prevention .

- describe the employers'
responsibilities for fire
prevention

- describe conditions
creating fire hazards and
explosions _

- identify remedies to
eliminate fire hazards and
explnsions -

- identify the importance of
a fire watcher

iUz




MODULE 8.09 FIRE EXTINGUISHERS

éOai StatEmént

The learning experiences in this modulé are designed to enable the
student to identify the components of a fire, types of fires, and
extinguishers.

" Learning Outcomes Student Activities

The student should be able to:

8.09.01
identify pressurized A; B, and C - describe the requisites
type fire extinguishers for a_fire
- describe the types of
fires
- describe the classes of
fires.

- describe the types of fire
extinguishers _

- describe the classes of
f1re ext1ngu1shers
ext1ngu1shers used to
éitinguiSh rubbish and

- 1dent1fy types. of fires
combated with C02 fire
extinguishers

- jdentify the uses of A, B.
¢, fire extinguishers

1uz
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MODULE 8.10 VENTILATION

Goal Statement

The Jearning experiences in this module are designed to give a

simulated working environment to enable the student to identify
ventilation requiremerts for welding, cutting and general shop

work .
Learning Outcomes 7 Student Activities
The student should be able to:
8.10.01
identify ventilation requirements - review Section #17,
for welding, cutting and general Workers' Compensation
shop work Board Regulations for
ventilation requirements
- identify conditions that
require ventilation
< identify materials that
emit toxic fumes when
heated, weglded or cut with
torch o :
- identify precautions
required when working in
confined areas

105
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MODULE 8:11 WELDING AND CUTTING CONTAINERS

Gbai Statement

The learning experiences in this module are désignéd to enable the
student to identify the correct and safe methods for we1d1ng and

cutting containers.

Learning Outcomes

Students Activities

The student should be able to:
8.11.01

identify the extreme hazards
involved in welding or cutting
containers that are sealed or
containers that have held
combustibles

- study and discuss safe

methods of welding or -

cutting containers

a. §tgqm r1ean1ng B
b. purging using inert
gases

c. filling with water

10

vt
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MODULE 8.12 PROTECTIVE EQUIPMENT

Goal Statement

The learning experiences in this module are designed to enable the
student to select and use protective equipment in welding.

Learning Outcomes Student Activities

The student should be able to:

8.12.01
identify and select proper - describe the reason for
protective equipment wearing safety glasses
- describe uses_and types of
goggles in welding and
cutting ,
- describe the uses and
types of welding helmets
- describe the_use of tinted
or coloured lenses in
IR welding and cutting and
e their shade description

- identify the advantage of
using leather jackets in
welding and cutting

- identify the advantages of
using leggings and aprons
in welding and cutting

/
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UNIT 9.0 OXY-ACETYLENE EQUIPMENT

General Aim
The student should identify, understand, and use oxy-acetylene
welding equipment.

"MODULE 9.01 OXY-ACETYLENE WELDING EQUIPMENT PROCESSES AND
APPLICATIONS

Goal Statement

The learning experiences in this module are designed to provide

introductory experiences that will enable the student to identify,
understand, and use basic oxy-acetylene welding equipment.

Learning Outcomes

Student Activities

The student should be able to:

9.01.01
describe the production and - describe the nature of
properties of oxygen and acetylene oxygen
gas - describe the properties of
Oxygen . _
- describe the production of
oxygen _

- describe the nature of
acetylene
-~ describe the properties- of

acetylene -
- describe the production of
acetylene '

vy
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“MODULE 9.02 CONSTRUCTION OF OXYGEN AND FUEL GAS CYLINDERS

Goal Statement

The learning experiences in this module are designed to provide

introductory experiences that will teach the student to identify,
understand, and use basic oxy-acetylene welding equipment.

Learning Outcomes , Student Activities

The student should be able to:

9.02.01
describe the construction of - state agencies that govern
oxygen and fuel gas cylinders standards in cylinder

construction ) )

=~ describe the construction
of an oxygen cylinder

- describe the function of
the oxygen cylinder valve

- describeé the function of
the oxygen cylinder valve
cover o , )

- describe the construction
of an _acetylene cylinder

- describe the construction
of an acetylene cylinder
valve )

- describe the construction
of a fusible plug and its
location ] ) '

- describe the construction
of a mapp-gas cylinder and
valve
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MODULE 9.03 CONSTRUCTION OF PRESSURE REGULATORS

Goal Statement

The learning experiences in this module are designed to provide.
introductory experiences that will enable the student to identify,
uriderstand, and use basic oxy-acetylene welding equipment.

Learning Outcomes Student Activities

The student should be able to:

9.03.01

identify the construction and - state purpose of a
dpplication of regulators on oxy pressure-reducing device
acetylene equipment in oxy-acetylene equip-

ment

- describe the construction
of the single and duuble
stage regulator

< identify the limitations
of a single stage
regulator

- identify the operating
characteristics of 3
two-stage acetylene
regulator N

- identify correct
maintenance procedures for
regulators
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MODULE 9.04 OXYGEN AND FUEL GAS HOSE

Goal Statement

The 1earn1ng experiences in this mcdule are designed to prov1de
introductory experiences that will teach the student to identify,
understand, and use basic oxy-acetylene we1d1ng equipment.

Learning Outcomes Student Activitiés

The student should be able to:

9.04.01

identify the correct maintenance - describe the construction
practices for oxygen and fuel gas of twin design oxygen and
hoses fuel gas hose

- identify the colouring
scheme employed to
separate oxygen and fuel
gases

- identify the thread design
employed in the fﬁel gas

- 1dent1fy correct practices
in splicing of oxygen and

in co111ng and_storing
oxygen and fuel gas hoses

10y
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MODULE 9.05 OXY-ACETYLENE TORCHES

Goal Statement

The learning experiences in this module are designed to provide
introductory exper1ences that will enable the student to identify,

Léarning Outcomes Student Act1v1t1es

The student should be able to:

905,01
identify and describe two types of - describe the function of a
oxy-acetylene torches balanced pressure type

mixing chamber

- describe the funct1on of

an injector type mixing
chamber

- identify the limitations

of a one-piece torch

- identify the advantages

and d1sadvantages of a
two-piece torch
- identify correct methods
in installing heating,
cutting and welding tips
- identify correct
ma1ntenance pract1ces for

| -y
P
<
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MODULE 9.06 MANIFOLD SYSTEMS

Géai Statement

The learning experiences in this module are designed to provide
introductory experiences that will enable the student to identify,
understand, and use basic oxy-acetylene welding equ1pment.

Learning Outcomes  Student Activities

The student should be able to:

9.06.01
identify the application of a - identify types of manifold
manifold system systems

- identify regu]at1ons and

standards goveraing
construction and operation

of manifold systems

- 1dent1fy and def1ne the
term ‘pickled pipe’
- explain the requirements

for a hydraulic back

pressure vaive

- identify the purpose of

pigtails and check valves

- identify the purpose of a
- identify the advantages

and disadvantages of a
manifold system
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MODULE 9.07 SELECTION OF FLAMES

Goal Statement

The learning experiences in this module are designed to provide
introductory experiences that will enable the student to identify,
understand, and use basic oxy-acetylene welding equipment.

Learning Outcomes Student Activities

The student should be able to:

9,67.01

identify the use of neutral, - identify the types of

oxidizing, and carburizing flames flames ,

in oxy-acetylene welding and - identify the temperature

cutting ranges for neutral,
oxidizing and carburizing
flames

- identify and define the 3X
flame system ] o

-~ determine the use of a 3X
flame o

.= identify the type of flame
employed in oxy-acetylene
cutting and welding of
plain carbon steel
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MODULE 9.08 TIP SELECTION AND MAINTENANCE

Goal Statement

The learning experiences in this module are designed to provide
introductory experiences that will enable the student to identify,
understand, and use basic oxy-acetylene welding equipment.

Learning Outcomes  Student Activities

The student should be able to:

9.08.01
identify and select the correct - identify types of cutting
welding or cutting tip tips ,

. - identify purpose of

numbering systeris used
- install selected tip

o employing accepted methods
9.08.02
perform tip cleaning procedure - identify condition of

models

- identify mainterance
procedures employed for
tip cleaning
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UNIT 10.0 OXY-ACETYLENE WZLDING, BRAZING AND CUTTING (0.A:.W.)

General Aim

The student should gain experience using approved practices for the
safe management and operation of oxy-acetylene welding, brazing and
cutting.

MODULE 10.01 WELDING POSITIONS

Goal Statement

+hé,iéarninfg exﬁefientes,ih this module are designed,to prdvidé the
student with the letter identification for groove (G) and fillet

(F).

Léarning Cutcomes ' Student Activities

The student should be able to:

10.601.01
identify the accepted positions of - review handout on
welding positions of welding

- identify the -F- positions
- identify the -G- positions
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MODULE 10.02 SELECTION OF FILLER METALS

Goal Statement

The 1earn1ng exper1ences 1n this module are designed to enable the
student to select filler metals.

Learning Outcomes Students Activities

The student should be able to:

10.02.01
identify and select proper filler - review gas welding filler
rod metals

- 1dent1fy type of stee] to

be joined
- identify types of gas
o welding rods :

10.02.02
select an R.G. 60 rod - select one filler rod from

stock and match with
properties of steel

- identify selected filler
rod
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MODULE 10.03 FOREHAND WELD

Goal Statement

The leéarning experiences in this module are designed to enable the
student to become proficient in using the forehand method of

welding.
Learning Qutcomes Student Activities
The student should be able to:
10.03.01
forehand weld with the - employ general and
oxy-acetylene welding process personal safety
(0.A.W.) precautions
- select piece of M.S.
178" x 6" x 8"; remove
oxides and place in flat
position .
- select tip; install;
choose and set correct
* oxy-acetylene pressures
" and light torch o
- right handed person, hold
torch with flame pointing
to left; lower flame onte
plate
e i - hoid flame 1/6" over
Refer to: plate; preheat and create
- puddle
Provincial Welding Curriculum - nscillate torch and move
Level "C" from right to left in a
Forehand Weld straight line holding
Module: P 3 torch at 45°
Goal 11 - review progress and repeat
Performance Objective: #2 ‘ procedure
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MODULE 10.04 BEADING

Goal Statements

The 1earn1ng exper1ences in this module are designed to enable the
student to become proficient in bead welding with the 0.A.W.

process.

Learning Qutcomes

Student Act1v1t1es

Thé student should be able to:

10.04.01

deposit beads with the 0.A.W.
process

Refer to:

Provincial Welding Curriculum
Level "C"

Gas Welding Practical

Module: P 3

Goal 11
Performance 0b3ect1ve #3

- read specification sheet
and employ general safety
precautions

- select base metal and
filler material

- select tools and equipment
for job

- determine sequence of
operation and employ
personal safety

_ precautions
*= clean metal surfaces and
place metal in flat

~ position

*= heat to desired

- temperature

*2 apply filler metal with
the dipping method and
employ forehand technique

*- let cool and perform
specification check

- repeat process and follow
* tasks

*star denotes repeat of
operation
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MODULE 10.05 CORNER JOINT

Goal Statement

The learning experiences in this module are designed to enable the
student to weld a corner joint with the 0.A.W. process.

"Learning Outcomes ~ Student Activities

The student should be able to:
10.05.01

fusion weld a corner joint, with - read specificatien sheet

the 0.A.W. process and employ general safety
precautions

- select base metal and
filler material requ1réd

*. determine sequence and

position of operation

*_ clean metal surfaces,

assemble and support parts

to be joined

*. employ personal safety

precautions

*- heat to desired .

temgerature, tack weld in

appropriate places and

— place joint into position

Refer to: *- apply filler metal into

joint, employ forehand

Provincial Weélding Curriculum ~ welding technique

Level "C" *- let cool and perform

Gas Welding Practical specification check

Module: P 3 - follow repeat procedures
Goal 11 . on handout and follow *

Performance ObJect1ve #4 tasks.
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MODULE 10.06 LAP JOINT

Goal Statements

Thé,iéarning experiénces in this moduie,ate,deSighéd to enable the
student to perform a lap weld with the 0.A.W. process.

LEarning Outcomes

Student Activities

The student shoqu be able to:
10. 06.01

fusion weld a lap joint with the
0.A.W. process

€

Refer to:

Provincial Welding Curriculum
Level "C"

Module: P 3

Goal 11 o
Performance Objective: #4

read specification sheet

and employ general safety

precautions

select base metal and

filler material required

select tools and equipment

for job

determine sequence and

position of operation

clean metal surfaces,

assemble and support parts

to be joined

employ personal safety

precautions

heat to des1red

temperature; tack weld in

appropriate places and

place joint into pos1t1on

apply filler metal into
joint, employ forehand

welding techniques

let cool and perform
specification check
fellow repeat procedures
on handout and follow *
tasks.
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MODULE 10.07 EDGE JOINT

Goal Statement

The learning experiences in this module are des1gned to enable the
student to fusion weld an edge joint with the 0.A.W. process.

Learning Outcomes

Student Activities

The student should be able to:
10.07.01

fusion we1d an edge joint with the
0.A.W. process

Refer to:

Provincial Welding Curriculum
Level "C"

Gas Welding Practical

Module: P 3

Goal 11 B
Performance Objective: #6

read specification sheet

and employ general safety

precaution

select base metal and

filler material required

select tools and equipment

determine sequence and

position of operation

clean metal surfaces,

assemble and support parts

to be joined

employ personal safety

precautions

heat to desired

temperature, tack weld 1in

appropriate places and

place joint into position

apply filler metal into

joint, employ forehand

welding technique

let cool and perform

specification check
follow repeat procedures
on handout and follow *

tasks.
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MODULE 10.08 TEE JOINT

Goal Statement

The learning experiences in this module are designed to enable the
student to fusion weld a tee joint with the 0.A.W. process.

Learning Outcomes

Student Activities

fhe student should be able to:
10.68.01

fusion weld a tee. Jo1nt with the
0.A.W. process

Refer to:

Provincial Welding Curriculum
Level "C"

Gas Welding Practical

Module: P 3

Goal 11 o ,
Performance Objective #5

and emp]oy General Safety
Precautions :

- select base metal and
filler material réquiréed

- select tools and equipment
for Job
position of operat1on

- clean metal surfaces,

to be joined

*. employ personal safety

precautions

- heat to desired tempera—'

approprwate places and
place joint into position

*~ apply filler metal into

joint, employ forehand
welding technique

*. let cool and perform

specification check

- follow repeat procedures
on handout and follow *
tasks.

oo
o
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MODULE 10.09 BUTT JOINT

Goal Statement

The learning experiences in this module are designed to enable the
student to fusion weld a butt joint with the 0.A.W. process.

Learning Outcones , Student Activities
The student should be able to:
10.09.01
fusion weld a butt joint with the - read specification sheet
0.A.W. process and employ general safety
precautions S
- select base metal and
filler material required
- select tools and equipment
for job ,
*_ determine sequence and
position of operation
*- clean metal surfaces,
assemble and support parts
~ to be joined o
*- employ personal safety
precautions
*_ heat to desired tempera-
ture; tack weld in ;
appropriate places and.
: place joint into position
Refer to: *~ 3pply filler metal into
o , } joint, employ Forehand
Provincial Welding Curriculum welding technique
tevel "g" ] *. let cool and perform
Gas Welding Practical specification check .
Module: P 3 - follow repeat procedures
Goal 11 on handout and follow *
Performance Objective #7 tasks

£y ~
122
A.,,v‘
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MODULE 10:10 FUSION WELD OF CAST IRON

Goal Statement

The learning experiences in this module are des1gned to enable the
student to fusion weld cast iron using the O.A.W. process.

Learn1ng Outcomes Student Act1v1t1es

The student should be able to:
10.10.01

the 0.A.W. process. and emoloy general safety
precautions

- bevel joints and assure
agcurate fitup of cast

fusion weld grey cast iron with - read specification sheet

- tlean metal >urfaces,

assemble and support cast

'IFOH

- sear metal surfaces and

apply appropr1ate preheat

- preheat cast iron to

desired temperature

- heat filler metal and

apply fluxing agent

s - apply heat to attain B

Refer to: melting temperatures, add
. L ) o filler metal
Provincial Welding Curriculum - continue fusion welding in
Level "C" the forehand method and
Gas Welding Practical complete weld
Module: P 3 - cool slowly to room

Goal 11 temperature and perform
Performance 0b3ect1ve #13 specification check.

Information_Note:

Cast iron should not be

quenched. But be cooled
under controlled conditions

'0"\
o
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MODULE 10.11 BRAZE WELDING

eoa1 Statement

a. define the braze welding process,

b. identify filler metals,
c. identify types of f]uxes,

d. identify flame type in braze welding, and
e. identify types of edge preparat1ons.

Learning Outcomes Student Act1v1t1es

The student should be able to:

10:11:01
define the braze welding process - read handout =
- explain what occurs in ~
liquid-solid phase joining
- describe 2 types of
processes
- identify the types of heat
required for braze welding
- identify correct surface
preparations in braze
welding
- identify the properties of
filler metals in braze
welding
S - identify the nature of the
10.11.02 braze bond
identify filler metals - read handout

- identify type of base
metal to be joined

- identify the main
constituent metal in a
copper base alloy welding
rod

= 1dent1fy the properties of
zinc in the braze welding
process

= identify a Tow fuming

. bronze alloy in braze
welding

- identify a common type of
filler metal used in braze

welding
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10.11.03

identify types of fluxes

10:11:04

identify flame type used in braze
welding

10.11.05
define the types of edge
preparations

read handout

- define _the term flux
- identify types of fluxes

and their properties. .
identify two types of flux
employed in braze welding
identify the type of flux
on the coated non fuming
RCUZN-C filler metal

read handout

identify the effect of a
reducing flame in braze
welding

identify the effect of a
highly oxidizing flame

read handout
describe the nature of the

braze bond

jdentify the effect of

searing

identify the desired bevel
angle in braze welding_
identify the purpose of

fluted bevels
identify the effect of
unbroken edges on the

braze bond
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MODULE 10.12 BRAZE WELDING

Goal Statement

The learning experiences in this module are designed to provide the
student with the opportunity to deposit beads with RCUZN-C filler
metal on M.S. plate. (Mild Steel Plate)

Learning Outcomes Student Activities
The student should be able to:
10.12.01
deposit beads with RCUZN-C filler - read specification sheet
metal on M.S. plate , and employ general safety
precauticens
- jdentify filler metal and
select base metal
- clean metal surface and
employ personal safety
— precautions o
Refer to: - choose correct 0.A. flame
] S ] o and heat base metal to
Provincial Welding Curriculum desired temperature
Level "C" _ ) R - employ forehand technique,
Braze Welding Practical add filler, observe
Module: P 3 tinning action o
Goal 12 S . - proceed to deposit filler
Performance Objéective #1 metal

12¢



- 117 -

MODULE 10:13 BRAZE WELDING

éoaT Statement

The learning experiences in this module are designed tc provide the
student with the opportunity to perform braze welds to lap joints.

Learning Outcomes Student Activities

The student should be able to:
10.13:01

perform braze welds on lap joints - read specification sheet
and employ general safety
precautions

- select base metal and

filler material required

*- determine sequence and
position of operation

*- clean metal surfaces,
assemble and support parts

*. employ personal safety
precautions
*- heat to desired :
temperature, tack weld in
appropriate places and.
- e ' place joint inte position
Refer to: *- apply filler metal into
N S joint, employ Forehand
Provincial Welding Curriculum welding technique
Level “C* *- let cool and perform
Braze Welding Practical specification check
Module: P 3 - follow repeat procedures
Goal 12 N N B on handout and follow *
Performance Objective #2 tasks
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MODULE 10.14 BRAZE WELDING

Goal Statement

The learning experiences in this module are designed to provide the
student with the opportunity to braze weld tee joints.

Learn1ng Outcomes

Student Activities

The student should be able to:
10.14.01

Braze weld tee joints

Refer to:

Provincial Welding Curriculum
Level "C"

Braze Ne1d1ng Pract*ca]
Module: P 3

Goal 12 ]

Performance 0b3ect1ve #3

read specification sheet
and employ general safety
precautions

select base metal and
filler materials required
select tools and equipment
for job

determ1ne sequence and

to be Jo1ned )
employ personal safety
precautions

= heat to desired

appropr1ate places and
place joint into position

apply filler metal into
joint, employ forehand
welding technique

= let cool and perform

specification check
follow repeat procedures
on handout and follow *
tasks

1o=

ﬂuu
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MODULE 10.15 BRAZE WELDING

Goal Statement

The learning experiences in this module are designed to provide the
student with the opportunity to braze wold M.S. plate.

Learn1ng Outcomes

Student Activities

The student sheuld be able to:
10.15.01

braze weld M.S. plate

Refer to:

Provincial Welding Curriculum
Level "C"

Braze we1d1ng Practical
Module: P 3

Goal 12

Performance ObJect1ve #4

read specification sheet,
employ general safety
precautions

bevel joint and assure
proper fitup of plate
clean metal surfacas,
assemble, space and
support plate

employ persanal safety
precautions :

heat to desired
temperature

fill groove

let cool and app]y final
cleaning .

perform spec1f1cat1on
check

124
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MODULE 10.16 BRAZE WELDING

Goal Statement

The learning experiences in this module are designed to provide the
student with the opportunity to braze weld cast iron.

" Learning Outcomes ) Student Activities
The student shoulid be abie to:
10.16.01
braze weld grey cast iron - read specification sheet
and employ general safety
precautions
- prepare _joint and assure
proper fitup
- clean metal surfaces,
2ssemble, space and
support cast iron
- employ personal safety
precautions o
— - sear metal or joint
Refer to: surface and preheat to
_ L ) o desired temperature
Provincial Welding Curriculum = assure good tinning and
Level "C" proceed to fill groove
Braze We1d1ng Practical - cool slowly and apply
Module: P J final cleaning
Goal 12 - perform specification
Performance ObJect1ve #5 check
- do not quench
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MODULE 10.17 BRAZE WELDING

Goal Statement

The learning experiences in this module are designed to provide the
student with the opportunity to weld dissimilar metals.

Learning Outcomes Student Activities

The student should be able to:

10.17.01

read specification sheet
and employ general safety
precautions

prepare joint to given
dimensions and assure
proper fit-up

clean metal surfaces,
assemble, space and
support metals
empioy personal safety
precautions
sear cast iron surface and
preheat metals

braze weld dissimilar metals

Refer to: - heat to desired
S , temperature, assure_good
Provincial Welding Curriculum tinning action and proceed
Level "C" - ) S to fill groove
Braze Welding Practical = let cool and apply final
Module: P 3 + tleaning o

Goal 12 L ) - perform specification
Performance Objective #5 check
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MODULE 10.18 GAS CUTTING O.F.C.-A. (OXY-FUEL CUTTING - ACETYLENE)

Goal Statement

The learning exper1ences in th1s module are des1gned to prov1de

use gas cutting equipment, efficiently and safely:

Learning Outcomes Student Activities
The student should be able to:
10.18.01
define the oxy-fuel gas cutt1ng - describe how chemical
process and its apﬁ11cat1on reactions generate heat
- explain an exothermic
reaction
- explain an endothermic
reaction
- identify the most
efficient methods in
S thermal cutting
10.18.02
define and apply terminology used - identify the term O.F. €.-A
in 0.F.C.-A - read and study reference
material
- define the term “cutt1ng
- attachment"
10.18.03
identify Wcrker's Compensation - identify and read section
Board standard governing cutting 17 of Worker's Compensa-
_ tion Board Industrial
Health and Safety
S regulations
10.18.04
describe three types of cutting - describe manual cutting
equipment equipment
- describe types of portable
0.F.C:-A machines_
- list advantages and dis-
advantages of portable
O:F.C.-A machines
- describe types of
stationary O:F:C.-A
machines
- list advantages and dis-
advantages of stationary
0.F.C.-A machines
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10.18.05

identify a two-piecé oxy-acetylene - describe the function of

cutting torch an injector tvpe mixing
chamber

- identify the limitations
of a one-piece cutting
torch .

- identify the advantages
and disadvantages of a
two-piece cutting torch

- identify correct .

maintenance practices for
one and two-piece cutting
terch

- 1deﬂt1fy correct methods
in installing heating,

S cutting and welding tips

10.18.06

1nsta11 a four-hole - 1den*1fy types of cutt1ng

oxy-acetylene cutting tip tips

- identify purpose of
numbering Systems used

- select a #2 four-hole oxy-
acetylene tutting tip

- 1dent1fy condition of
various tips

- install selected t1p
employing accepted methods

- i1dentify maintenance
procedures employed for
tip cleaning

correctly assemble a portable - select, p]aCe and secure

oxy - acety]ene cutting unit cy11nders in cart

- remove cap and crack
cylinder valves

- attach regulators and
hoses with proper wrench

- release requlator
adjusting screw, open
cy11nder valve and set

- open needle valves, attach
terch assembly and blow
out torch assembly

1:3 - insert cutt1n% t1p into
torch and tighten snugly

with proper wrench
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10.18:.08

correctly light a cutting torch

10.18.09
identify the use of the neutral
oxy-acetylene flame in cutting

10.18.10

shut-down the oxy=acetylene unit

134

employ general and per-

sona] safety precaut1ons

select appropriate oxygen

and acetylene pressures
test connections for leaks
using appropriate medium
open acetylene valve on
torch and light with

striker; adJust acetylene

disappears

- open oxygen needle valve

until complete combustion
of acetylene occurs

identify the types of

flames

identify the temperature

range of an oxidizing
flame

identify the type of flame

employed in oxy-acetylene
cutting of plain carbon
steel

review general safety pre-

cautions

close acetylene needle

valve on torch body

close oxygen needle valve

close acetylene cylinder

valve, open oxygen needle

valve on torch body

turn out pressure
ad3ust1ng screw on

ctlose need]e valve

close oxygen cylinder
valve, open oxygen needle
valve on torch body

turn out pressure adjust-
ing screw on oxygen
regulator.then close
needle valve

coil oxy-acetylene hose on
unit
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10.18.11

identify the six main factors

governing oxy-acetylene cutting

10.18.12

identify the metals that can be
cut with 0.F.C.-A process

jdentify material
thickness .

determine surface
conditions , ,
determine size of cutting
tip i o
determine condition of
cutting tip _

assure proper flame
setting and select correct
cutting oxygen pressure .
determine speed of travel
identify conditions
determining a good quality
cut

1ist the ferrous alloys
that cannot beé cut
describe what_occurs when
subjected to the cutting
torch S .
describe the behavicur of
various elements when
exposed to the cutting
process L
1ist the high alloy steels
that cannot be cut with
the O.F.C.-A _

jdentify the ferrous
metals that_can be cut
with the 0.F.C.-A process

135
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MODULE 10.19 GAS CUTTING 0.F.C.-A (OXY=FUEL CUTTING - ACETYLENE)

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to become proficient in using gascutting
equipment.

Learning Outcomes Student Activities

The student should be able to:

10.15.01

cut sheet steel with the 0.F.C.-A - emplcy general and person-
process al safety precautions

- mark a straight line with
scriber, soapstone, chalk-
line, or employ centre
punch_ __

- proceed with cutting
employing correct angle
and speed _

- perform spec1f1cat1on
check and review quality

S of cut

106:19.02

cut mild steel plate with the - employ general safety
0.F.C.-A process precauticns

- read specifications sheet

- employ personal safety
precautions

, - light cutting torch
— - " selecting appropriate
Refer to: flame )
- proceed with cutting
Provincial we1d1ng Curriculum operation; employ correct
Level "C" angle and speed.
Module: P 2 : - shut down oxy-acetylene
Goal 6 unit
Performance ObJect1veS #3 - perform spec1f1cat1on )
e ——————— check and review quality
of cut
- follow repeat procedures
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10.19.03
cut Structuréi Sectfons with the
0.F.C.-A process

Refer to:

Provincial Welding Curriculum
Level "C"

Modulie: P 2

Goal 6

Performance 0bJECt1VE #7

10.19.04
cut round stock with the 0.F.C.-A
process

Refer to:

Provincial Welding Curriculum
Level "C"

Module: P 2

Goal 6

Performance Obaect1ve #8

emp]oy genera] safety
precautions

- read specification sheet
- measure and mark member to

be cut in appropriate
places

employ personal safety
precautions

light cutting torch
selecting appropriate
flame

identify sequence of

cutting operat1on

proceed with cutting

operation employing
correct angle and speed
shut down oxy-acetylene
unit

perform specification
check and review quality

of cut

employ general safety

precautions

read spec1f1cat1on shieet

measure and mark selected

piece of stock

emp]oy personal safety

precaut1ons

1ight cutting torch

selecting appropriate

fiame

identify sequence of

cutting operation

proceed with cutting

operation emp]oy1ng

correct angle and speed
shut down oxy-acetylene

perfcrm specification

check and review quality
of cut

137
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10.19.05
perform bevel cuts on mild steel
plate with the 0.F.C.-A process

Refer to:

Provincial Welding Curriculum
Level "C"

Module P 2

Goal 6

Performance ObJect1ves #5

10.19.06
pierce holes in mild steel plate
with the 0.F.C.-A process

Refer to:

Provincial Welding Curriculum
Level "C" _

Module: P 2

Goal 6

Performance ObJect1ves #6

employ general safety

precautions

- read specification sheet

- determine degree of bevel,

measure and mark selected

mild steel plate

employ personal safety

precautions

light cutting torch

selecting appropriate
f]ame

cutting operation
proceed with cutting

operation employing

correct angle and speed

shut down oxy-acetylene
unit

perform specification
check and review quality

of cut

employ general safety

precautions

- read specification sheet

determ1ne size of ho]es,

measure and mark selected
mild steel plate

= determine thickness of

metal, select and install
appropriate size cu*ting
tip ___

identify sequence of
piercing operation

- employ personal safety

precautions

- proceed with p1erc1ng

operation, employing

correct starting technique

- perform specification

check and review quality
of cut
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10.19.07

process

Refer to: ) )
Provincial Welding Curriculum
Level "C"

Module P 2

Goal 6 N , o
Performance Objective #9

10.19.08

fit structural members with the

0.F.C.-% process

employ general safety pre-
cautions
read specification sheet
and obtain weldment sample
determine width and depth
of gouge required.

- select and install_

appropriate size gouging
tip L
determine and select
correct oxygen and
acetylene pressures.

- identify sequence of

gouging operation
employ personal safety
precautions

proceed with gouging
operation, employing
correct starting technique
stop gouging and restart
lost cut o
perform specification
check and review quality
of cut

read specification sheet
determine type of
structural member to be
fitted

‘measure and mark sections

to be cut in appropriate
places - o
allow for cutting loss,.
and identify sequence of
cutting operation
operations employing
correct angle and speed
clean cutting surfaces,
remove slag and oxides
fit cut members_ and )
determine quaiity of cuts
perform specification
check
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UNIT 11.0 SHIELDED METAL ARC WELDING (S.M.A.W.)
éEnerai Aim

The student should ga1n experience using approved practices for the
safe management and operation of arc welding equipment.

MODULE 11.01 FUNDAMENTALS OF ARC WELDING

Goal Statement

The learning exper1ences in this module are designed to provide
introductory experiences that will help the student to understand
the fundamentals of arc welding.

Learning Gutcomes Student Activities
The student should be able to:
11.01.01
demonstrate a working knowledge of - study and discuss:
basic electricity as applied to - voltage, amperage,
shielded metal arc welding current flow
characteristics
- directional flow,
straight and reverse
S polarity and effects
11.01.02 , of each
identify types of arc welding - define the uses of an
machines A.C. transformer
- define the uses of a
rectifier
- define the uses of an
AC/DC rectifier
- define the uses of an B
electrical motor generator
S - ggf]pe the uses of an
11.01.03 engine driven generator
demonstrate a working know]edge of - identify the types of
electrodes covered arc welding
electrodes in S.M.A.W.
- study the classification
system of carbon steel
electrodes
- identify the application
agd”chata%ter1st1cs of
- mild stee
1iy




11,01.04

understand and identify basic

joints and variations in joint

design

electrodes; i.e.: sizes,
diameters

electrode coatings

- identify and sketch the
following basic joints:

tee
edge
lap
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MODULE 11.02 ARC WELDING SAFETY

Goal Statment

The learning experiences in this module are designed to help each
student understand the importance of applying safe practices in the

use of arc welding equipment.

Learning Outcomes

Student Activities

The student should be able to:
11.02:01

describe the need and use of
personal protective equipment

11.02.02

identify electrical hazards in
sheielded metal arc welding
(.S.M.A.H.)

11.02.03

jdentify corrective measures to
eliminate electrical hazards

11.02.04
explain the effects of arc flash
and identify first aid treatment

[ Y
h;:
&y

‘- identify and discuss the

use of the following:
- protective clothing,
i.e. boots, gloves,
leathers
- welding helmets
- helmet lenses (shade
numbers)
- flash goggles =
- hearing protection
- extreme hazards of
contact lenses
- butane lighters

- discuss electric shock and
the effects on the body

- describe the effects of
damaged cables and leads

= jdentify the cause of

electrical fires

= inspect aad repair welding

cables and leads @

- demonstrate correct steps
in maintenance of
S.M.A.W. machines

- select proper fire
electrical fires o

- importance of a proper
ground connéection

- identify and discuss_the
three types of radiation:
- ultra violet

- infra-red
- visible light rays
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11.02.05
déscribe the effects of hot metai
burns

11.02.06

describe the effects of inadequate
ventilation

11.02.07

identify acceptable noise levels
in a welding environment

- discuss burns and the

first aid treatment for
burns: )

- first degree

- second degree

- third dedree

identify toxic fumes and
discuss their effect:

- lead

- zinec

- cadmium

- painted surfaces

- ozone (the product of

intense arc amperage)

discuss and identify the
need for hearing
protection ]

study Workers' Compensa-
tion Board Handbook,
Section 13
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MODULE 11.03 ARC WELDING EXERCISES

Goal Statements

The 1€arning expériénces in this module aré designed to:

a. develop manipulative skills in basic compéténcy of arc welding

(S.M.A.W.); and

b. demonstrate arc welding techniques on various types of joints.
and weld positions, 1-2-3 groove, fillet, 1-flat, 2-horizontal,

3-vertical.

Learning Out comes

Student Activities

The student should be able to:
11.03.01

strike an arc using the S:M.A:W:
process when given the equipment,
materials, tools and a procedure
sheet '

Refer to:

Provincial Welding Curriculum
tevel "C"

Module: P 4

Goal 11 =~~~
Performance Objective #2

11.03.02

run_beads by applying single and

multipass stringer beads on 1/4

plate when given the equipment,

materials, tools, and a procedure
sheet

Refer to:

Provincial Welding Curriculum
fevel "C"

Module: P 4

Goal 11

Performance Dbjective #3 i [

144

l

select electrode:

cut and clean M.S: plate
secure plate in flat
pesition and attach ground
select polarity and
amperage_ (welding current)
insert electrode in

safety precautions and
start machine

strike electrode on pre-
determined spot on plate

- using scratch method

strike electrode on plate
using tap method

define the term Stringer
bead ,

read specification sheet
select materials, welding
machine and welding
current

attach ground to plate;
insert electrode into
stinger and apply personal
safety precautions

start welding machine
apply stringer bead

remove slag and spatter
apply second stringer bead
coipare to model o
remove slag and spatter
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11.03.03

weave a bead by produc1ng depos1ts

with the Weave methods when given
the equipment, materials, tools
and a procedure sheet

Refer to:

Provincial Welding Curriculum
Level "C"

Module: P 4

Goal 11

Performance Objective #4

11.03.04

produce tack welds when given the
equipment, materials, tools and a
procedure sheet

Refer to:
Provincial Welding Curriculum
Level "“C"
Module: P 4
Goal 11
Performance 0b3ect1ve #5

11.03.05
arc weld lap joints by following
all the procedures

apply third stringer bead
compare to model

remove slag and spatter
perform specification
check

define the term weave
method of weave bead

read specification sheet
select materials, welding

machine and welding

current

attach ground to plate,
insert electrode into
stinger and apply personal
safety precautions
start welding machine
apply filler material in
the screscent weave. method

- compare deposit to model

apply second weave bead
adjacent to previous pass
employing herringbone
weave

remove slag and spatter
compare deposit to model
define the term tack weld
read procedure sheet
identify and locate M.S.
plate

cut plate, clean metal
surfaces, and assure
proper fit-up_

assemble and support
plates

select welding machine and
welding current

apply tacks in prscribed
places on 3o1nts )
remove slag and spatter
perform specification
check

read specification sheet
and employ general safety
precautions

identify and locate plate
and electrode

cut plate, clean metal

surfaces and assure proper
fit-up

145
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Refer to:

Provincial Neiding Curriculum
Level "C"

Module: P 4

Goal 11

Performance Objective #6

11.03.06

arc weld a corner joint by _
following all the procedures

Refer to:

Provincial Welding Curriculum
Level "C"

Module: P 4

Goal 11

PerfOrmance 0bJect1ve #6

11.03.07

arc weld a tee joint (2F) by
following all the procedures

Note: Filler metal - E6012,

E6010711; 5/32" dia. E7018; 1/8"
7 d1a. '

Refer to:

Provincial Welding Curriculum
Leve1 llcll

Module: P 4

Goal 11

Performance ObJect1ve #6

1

16

employ personal safety
precautions

assemble, support and tack
pos1t1on

apply filler matérial in
sequence; clean between

passes

- final cléaning
- perform visual

specification check
perform destructive bend
test and evaluate

read spee1f1cat1on sheet
and employ general safety
precaut1ons

identify and locate plate
and electrodes
employ personal safety

precautions
cut plate, clean metal

surfaces, tack weld plates

in prescribed pos1t1on
apply filler metal in

sequence, clean between

passes =
final cleaning of

.completed weldment

perform specification
check

read specification sheet
and employ general safety
precaut1ons

identify and locate flat
bar and electrodes

employ personal safety
precautions

cut plate; clean metal
surfaces, tack weld plates

in prescribed position

- apply filler material

- final cleaning
- perform visual specifica-

tion check and evaluate

perform physical specifi-
cation check and evaluate
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11.03.08

arc weld a corner Jo1nt (3G)

vertical down by following all the

procedures

Refer to:
Provincial Welding Curriculum
Level "C"
Module: P 4
Goal 11
Performance Objective #8

11.03.09

arc weld a tee joint (ZF)
12:GA.MS: plate by following all
the procedures

Refer to:
Provincial Welding Cur~iculum
Level “C"
Module: P 4
Goal 8
Performance Objective #8

read specification sheet
and employ general safety
precautions

identify and locate
material and electrodes
cut material to size,
clean metal surfaces and
assure accurate fit-up
eémploy personal safety
precautions.

use scrap Sheet metal to
adjust amperage; select
2lectrode angle, arc
length_and speed of travel
assemble, support and tack
weld material in.
prescribed position }
strike electrodé in weld.
joint, apply filler metal
with_single pass._

final cleaning of
completed weldment
perform specification
check

read specification sheet
and employ deneral safety
precautions = _

identify and locate
material and electrodes
cut material to size,
clean metal surfaces and
assure accurate fit-up
employ perconal safety
precautions

use scrap sheet metal to
adjust amperage, Sélect
electrode angle, arc
length and speed of travel
assemble, support and tack
weld material in.
prescribed pos1t1on i
strike electrode in weld
joint; apply filler metal
with single pass._

final cleaning of
completed weldment

peform specification check

147
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11.03.10

arc weld a lap joint (lF) by
following all the procedures

Refer to:

Provincial Welding Curriculum
Level "C"

Module: P 4

Goal 11

Performance ObJect1ve #8

read specification sheet

and employ general safety

precautions
identify and locate
material and electrodes

tut material to size,

clean metal suifécés and

employ personal safety
precautions
use scrap sheet metal to
adjust amperage, select
electrode angle, arc
length and speed of travel
assemb]e,,support and tack
weld material in :
prescribed pos1t1on N
strike electrode in weld
JO]ﬂt, agp]y filler nietal

final cleaning of
completed weldment
perform specification

check
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UNIT 12.0 METALLURGY
General Aim

To teach the student the fundamentals of basic metallurgy as
applied to the metal trades.

MODULE 12.01 FERROUS METALS

Goal Statements

The learning experiences in this module are designed to:

a. introdice each student to basic processes uséd in making

_ ferrous metals, o - -

b: introduce to the student the various types of ferrous metals,
and S S L ,

c. help the student acquire sufficient skills to identify and
select the proper types of ferrous metals.

Learning Outcomes Student Activities

The studant should be able to:
12,01.01
introduce basic metallurgy - read and study handout on
S terminology
12:01.02
describe the furnaces used in the - discuss the types of
process of making ferrous metals: furnace and their products
- blast
- open hearth
-~ basic oxygen process

~ electric arc
12.01.03
describe the types of ferrous - discuss the various types
metals of casts
-~ cast
- grey
- white
malleable
.ductile
steel

ju—y
pode
(
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12.01.03 (Cont'd.)
- carbon steels
- 1@@ carbon steel
- medium carbon steel
- high carbon steel

- alloy steels

- high speed steel

- stainless steel

- nickel steel

- chrom1um steel
- others

12.01.04
describe the procedures for
classifying and identifying
different types of ferrous metais
- spark test ,
- Society of Automotive
Engineers_numbering.
- American Iron and Steel
Institute numbering

12.01.05%

describe the efféets of alloying
elements on the weldability of
steel

12.01.06
describe mechanical and physical

properties as applied to the
weldability of steel

15y

- discuss the various types

of carbon steels

discuss the various types
of alloy steels

discuss and individually
perform practise tests on
sample pieces of ferrous

metals

- describe the elements

affect1ng we]dabi1ity
requ1r1ng pre and post
heating to improve
weldability

- identify alloy steels

requiring control welding
heat .

define the causes and
effects of the Heat
Affected Zone

1dent1fy and study
mechanical properties such
as hardness and
malleability

identify and study ,
physical properties such
as carbon and alloying
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MODULE 12.02 NON-FERROUS METALS

Goal Statements

The learning experiences in this module are designed to:

a. introduce the student to the various types of non-ferrous

metals, and

b. introduce the student to the skills to identifying and

selecting the proper types of non-ferrous metals for a given

application.

Learning Outcomes

Student Activities

The student should be able to:
12.02.01

describe the types of non-ferrous
metals

- aluminum

- babbitt

- brass

- bronze

- copper

- lead

- magnesium

- nickel

- zinc

- others
12.02.062
describe the procedures for
classifying and identifying

different types of non-ferrous
metals

- discuss the various types
of non-ferrous metals

- discuss and identify

samples of various pieces
of non-ferrous metals
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MODULE 12.03 WELDARILITY OF STEELS

Goal Statement

The learning experiences in this module are designed to teach the
student the heat effects in welding on the weldability of steel.

Learning Outcomes Student Activities

The student should be able to:

12.03:01
understand the influence of heat - study and discuss heat
effects in weldinc effects of a single bead

arc weld
- to the weld =
- to the surrounding

__ base metal
- 1dentify the effects of

- electrode size

- current

- welding speed

- discuss_the effect of

atmospheric temperatures
(freezing) on welds made
outdoors

~—

d
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MODULE 12.04 HEAT TREATMENT

Goal Statements

The learning experiences in this module are designed to:

a. introducé the student to the basic principles of heat

~ treatment, and : : — T

b. introduce to the student the methods to determine the hardness
of heat treated metals.

Learning Outcomes ~ Student Activities

The student should be able to:

12.04.01
describe the different types of - discuss and in small
heat treating methods groups perform heat
- hardening treating processes on.
- tempering sample pieces of metal

- annealing

- normalizing

- surface hardening
- various methods

12.04.02
describe the method to determine - discuss and in small
the hardness of a heat treated groups perform hardness
metal o - tests on heat treated

- Brinell method sample pieces

- Rockwell method

- others

150
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MODULE 12.05 SHAPES OF METALS

Goal Statement

The learning experiences in this module are designed to introduce
the student to the various shapes of metals.

Learning Out comes Student Activities

The student should be able to:
12.05.01
identify various shapes of metals - discuss. the various shapes
- H-beam of metals and their
- I-beam manufacture
- €hannel
- Rail
- Angle
- T
- Square
- Hexagon
- Octagon
- Round
- Pipe
- Tubing
- Bar
- Half oval
- others
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UNIT 13.0 POWER SAWS, SHAPERS AND MILLING MACHINES

General Aim

The student should devélop a basic understanding of power saws,
shapers, and mi1ling machines, their nomenclature and safe
operation.

MODULE 13.01 POWER SAWS

Goal Statements

The learning experiénces in those module are designed to:

a. enablé the student to recognizé the various types of power

. Saws; . . . . o . .

b. introduce the student to the nomenclature of power saws, and

c. help the student operate a power saw in a correct and safe
manner.

Learning Outcomes Student Activities

The student should be able to:

13.01.01
identify and list various types of - 1ist various types of
power saws power saws

- herizental reciprocating
- horizontal bandsaw
- vertical bandsaw
- cutoff saw }
- abrasive_wheel
- saw wheel

13.01.02
identify and 1ist the operating - 1ist operating parts of a
parts of a vertical band saw
- vertical band saw - list operating parts of a
- horizontal reciprocating horizontal reciprocating

saw

- —

)
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adjust and operate a horizontal - adjust and operate a
power saw in a correct and safe horizontal saw

manner

13.01.04

clamp and saw a workpiece to a - saw a workpiece to length
specified length

13.01.05

adjust and operate a vertical saw - saw to a layout line

in a correct and safe manner
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MODULE 13.02 SHAPERS

Goal Statements

The learning experiences in this module are designed to:

a. introduce each student to the nomenclature of the shaper,
b. help the student operate the shaper in a correct and safe
manner, and , , , o ,

c. enable the student to Shape a component accurately and to

specification.

Learning Outcomes 7 Studént Activities

fhe student shouid be abie to:

13.02.01
identify and list the operating - list operating parts of a
parts of a shaper shaper

13.02.02

adjust and operate the shaper in a - operate the shaper safely
correct and safe manner
13:02.03

clamp workpiece in place on the - clamp a workpiece to the
shaper table using various tools table
and fixtures
- T bolts
- parallels
- vice
- angi- plates
- strip clamps
- vez2 blocks
- lead hammer
- round bar

13.02.04
shape surfaces square to each - shape all four sides of a
other and to specification bleck
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MODULE 13.03 MILLING MACHINES (VERTICAL, HORIZONTAL)

Goal Statements

The learning experiences in this module are designed to:

a. introduce the student to the nomenclature of the milling

machine,

b. help the student operate the milling machine in a correct and

safe manner, and

c. enable the student to mill a component accuratély and to

specification.

Learning Qutcomes

Student Activities

The student should be able to:
13.03.01

identify and 1ist the operating
parts of various types of milling
machines

13.03.02

adjust and operate the milling
machine in a correct and safe
manner

13.03.03

clamp a workpieceé on the milling
table using various tools and
fixtures as needed

- T-bolts

vice _

parallels

lead hamme)

- angle plates

- strap clamps

- packers

- round bar

13.03:04
mount a vise on the milling table,
square with table travel using a
dial indicator and parallel

J

- TiSt,bperéting partS’of a
milling machineé

- operatée the milling
machine safely

- ciamp a workpiece to the
table

- dial in a vise
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13.03:.05

identify and 1ist various types of
cutters

13.03.06

select and mount a cutter
correctly and safely

13:063.07

touch on workpiece and zero dials
(table)

13.03.08

mill surfaces square to each other
and to specification

list various types of
cutters

mount a cutter

touch on and zero dials

mill all four sides of
block
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UNIT 14.0 HOT METALS

General Aim
The student will develop an awareness of the types and
characteristics of hot metal forming in relation to the metal
trades.

MODULE 14.01 TOOLS AND EQUIPMENT

Goal Statement

The learning experiences in this module are designed to identify,
select and use the tools and equipment related to hot metal

forming.
Learning Outcomes Student Activities
The student should be able to:
14.01.01
describe the types of tools used - discuss the types of tools
in hot metal forming uséd in hot metal forming
- anvils
- forging hammers
- tongs
- vices
- fullers.
- swage blocks
- swages
14.61.02
describe the equipment used in hot - discuss the types of
metal forming equipment used ir hot
- gas fired forges metal forminr
- drop hammer '
- press forges
- coal fired forges
- 01l fired forges
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MODULE 14.02 FORGING AND BENDING

Goal Statement

The learning experiences in this module are designed to introduce
the student to the operations and procedures involved with forging
and bending hot metals.

Learning Outcomes Student Activities
The student should be able to:
14.02.01
identify the safety equipment and - discuss the needs for
procedures dealing with hot metal proper use of safety
forming equipment and procedures
dealing with hot metal
S forming
14.02.02
describe the procedures involved - discuss and; in small
in bending hot metals groups, bend hot metal
- angle bending sample pieces
- circular bending
- etC.
14.02:03 |
illustrate the necessary - discuss and demonstrate
calculations for bending metals the necessary calculation
- arcs for bends on flat bar and
- circles round metal material
- L-angle '
- radius
14.02.04
draw out a point, change sections, - forge hot metal work
hot twist pieces




MODULE 14.03 FOUNDRY

Goal Statement

The learning experiences in this module are designed to:

a. help each student appreciate the importance of applying safe
practices in the foundry; e

b. introduce the student to the operations and procedures of a
foundry; - S o

c. introduce the student to methods in forming a imold; and

d. introduce the student to methods of cleaning a casting.

Learning Outcomes Student Activities

The student should be able to:
14:u3:.01

describe the equipment used in -~ discuss and, w 2

foundry melting processes possible, show .he process
- gas fired furnaces in operation '
- electric-arc furnaces '

14.03.02

identify the safety procedures on < discuss the needs for
proper and approved safety wearing proper safety
ejuipment for foundry pouring equipment for foundry
-~ face shields o pouring
- leather or heat resistant
aprons S
heat resistant gloves
heat resistant legging
ledther shoes
others

14.03.03
describe thé various metals used - discuss metals for casting
in the casting process
- aluminum
brass or bronze
iron
steel
ete.

18-
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14.03.04

identify safety procedures for
handling and making a pour
crucibles o
pre-heating metals
pouring tongs

others

14.03.05
describe the types of tools used
in foundry_work

- riddles

- flasks

- rammers

- sliek and spoon

- trowel

- bellows

- others

14.03:06

illustrate the different types of

materials used for making patterns

- wood

- metals
- plaster of Paris
- Wdax

- plastic
- others

14.03.07

explain the use of the different
types of patterns used in foundry
work

- solid patterns

- split patterns

- matched plate patterns

14.03.08

describe the technigues used in
making and finishing a pattern

- discuss and perform a_

demonstration for proper
haridling and pouring
procedures

discuss the use of the
different types of tolls
used

= discuss the different

types of materials used
for making patterns, their
advantages and working
live

discuss the use and cost
of: different types of
patterns used

discuss the problems that
the pattern maker must
encounter when making a
pattern.

- draft

- shrinkage

- etc.

167

e
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14.03.09

demonstrate the making of a mold - discuss the uses of
- green sand different sand for forming
- waterless sand a mold

- investment

14.03.10

explain sand preparation and - discuss the importance of

control proper sand preparation in
- refractoriness forming a mold

- cohesiveness
- permeability
- collapsibility
- moisture content

14.03.11
discuss the use and design of - discuss and make a core
cores
14.03.12
illustrate the purpose of - discuss and in small
- gates groups use a pattern and
- risers ram up a mold
- sprues
- others
14.03.13
illustrate the importance of - discuss melting and
pouring temperatures of metals pouring temperatures of
- pyrometers metals
14.03.14
explain the different methods for - discuss and in a small
cleaning castings group, where possible,
- sand blasting demonstrate the different
- shot blasting methods for cleaning a
- tumbling casting
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UNIT 15,0 INTRODUCTION TO SHEET METAL
General Aim

The student should gain an insight into the scope and demands of
the sheet metal trades.

MODULE 15.01 SHEET METAL TRADES

Goal Statements

The learning experiences in this module are designed to:

a. provide the student with an insight into the sheet metal

, indvstry, and

b. describe the qualifications required for entry into the meta!
trades.

Learning Outcomes Student Activities

The student should be able to:

15.01.01
recognize the special demands - study and discuss various
placed on tradesmen in the various aspects of the metal

sheet metal trades trades

15.01.02

explain and list the qualifica- - visit shops and work sites
tions required for entry into the (field trips)

various sheet metal trades
15.01.3

éxplain and 1ist the types of work
performed by the various sheet
metal trades in:

- blow pipe

ventilation. )

stainless steel

marirne work

architectural

1

oy -
150
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MODULE 15.02 SAFETY IN THE SHEET METAL SHOP

Goal Statement

The learning experiences in this module are designed to develop an

appreciation for the special precautions invuived in handling plate

and sheet metal, and for the use of specialized machines related to
sheet metal fabrication.

Learning Outcomes Student Activities

The student should be able to:

15.02.01

properly handle thin sheet metal - study and dicziss the

and plate to avoid injury from specialized prob. - =s

edges, burrs and notches inherent in the n.torials
and machines used in the

L metal traces

15.02.02

avoid tearing clothing and shoes
on matéerials stacked on floors and
benches

15.02.03

operate ail types of shears safeTy
and properly

15.02.04

avoid crushing fingers in forming

machines

15:02.05

be aware of the hazards to eyes
caused by fluxes and acid cleaning

baths

15.02.06

remove all mushroom heads on - grind aid remove mushroom
impact tools heads on rivet sets,
N groovers, chisels,
15.02.07 punches, etc.

illustrate the danger of carrying

objects in pockets

Ry
I0s

U



MODULE 15.03 COMMON SHEET METALS

GbaT $tatements

a. enable the student to gain an understanding of the
characteristics of common sheet metals such as base metals,

cnated metals and alloys;

b. enable the student to understand and select the appropr1ate

thickness of materials needed according to the correct gauge
~ schedules; and
c. enab:~ the student to learn the various standard sheet sizes.

Learn1ng Outcomes , Student Activities
The student should be able to:
15.03.01
demonstrate a working knowledge of - study and discuss the
hot and cold rolled steel, copper finishes on steel sheet,
and alluminum hot and cold rolied
- study and discuss the
characteristics and uses
of copper and aluminum
A sheet
15.03.02
understand the need for coatings - study and discuss the
such as galvanized, tin, and terne var1ous coat1ng methods
plate and uses of coated metals
15.03.03
éxplain the purpose and uses of = discuss how alloying
common alloys such as aluminum, affects the characteris-
brass and stainiess steel tics and uses of sheet
o metals
15.03.04
select sheet stock according to = practise selecting sheet
size, gauge, and composition: according to gauge and
- U.S. Standard gauge for appearance
steels ,
- the Brown & Sharpe gauge for
non-ferrous metals
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MODULE 15.04 HAND TOOLS

Goal Statement

student identify,; select; use and maintain the hand tools specific
to the sheet metal industry.

Learning Outcomes Student Activities

15.04.01

recognize, maintain, and use - select nvopc- hand .ools

correctly the following hand for spec:i¢ jobs o

tools: , = maintain and sharpen hand
- scratch awl tools as requiréd

- tinners and riveting hammers

- tin snips

- aviation snips

- mallets

- hole punches

- rivet sets

- hand groovers ,

- circumference rulers

~ protractors

- layout and testing squares

- dividers

- cornasses

- traimels

- bevel gauges

- bending tongs

- pliers

- nippers

- vice grips. , ,

- cold chisels and punches

- forming stakes and drift
pins

- others




MODULE 15.05 SHEET METAL MACHINES

Gbai Statement

The learning exper1ences in this module are designed to enable the
student to recognize, use, and maintain sheet metal machinery.

tearning Qutcomes Student Activities

The student should be able to:

15.05.01
describe the adjustment, correct - discuss, dismantle,
use and maintenance of: service, and set up sheet
- barfolds metal machinery
- standard and pan brakes - study operations and
- roll forming machines practice skills towards
- squaring shears and cirs mastery of sheet metal
shears machinery

- Beverly and hench shears

- bending and crimping

mach1nes

- turning machines

- burring machines

- Pittsburgh, button lock, and
Acme lock ma -1nes

- others
15.05.02
recognize ineffective or damaged - discuss methods of blade
machinery and initiate necessary replacement and repair of
repairs damage

180




Goal Statement

The learning experiences in this module are designed to help the
student become proficient in practical applied geometry required
for pattern layout.

Learning Outcomes Student Activities
The student should be able to:
15.06.01
define and name all parts of - learn the formula for
geometric shapes such as: calculating

- squares perimeter

- rectangles area

- circles ~ volume

- trianges of various geometrical

= pyramids shapes

= ctylinders

= cones
15.06.02 S
Bisect a line or arc - use dividers and straight
I edges to construct and
15.06.03 ] , solve geometric problems
divide a line or circumference 15.06.02 to 15.06.16
into equal parts - learn the definitions,
o relationships and names of
15.06.04 o , . all parts of geometric
construct a right angle using shapes such as:
proportions of 3-4-5 - sguares.
N - rectangles
15.06.05 - circles
bisect an angle - triangles

, = pyramids

15.06.06 } - cylinders
draw an angle equal to a given - cones
angle
15:06:07
erect a perpendicular to a line or
arc from a point on that line or
arc
1s5.06,08
erect a perpendicular to a line or
arc from a point off that line or
arc

17y
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15.06.09

draw lines parallel and at set
distances apart using dividers

15.06.10

divide a circle into 12 equai
parts

15.06.11

divide a circle int- 16 equal
parts

15.06:12

construct a right triangle within
a circle

15.06.13

draw an arc through three points
15.66:14

find the centre of an arc or
circle

15.06.16

from a point outside of a circle
draw a line tangent to that circle

- solve problems involving
geometric formulae
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MODULE 12.07 SIMPLE PATTERN LAYOUT

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to become proficient in pattern deve]opment
, based on flat surfaces and r1ght ang]es,
b. develop an understanding of seam and edge treatments as app11ed

to sheet metal; and

C. he]p the student develop proper layout of notches.

Learning Outcomes

“tudent Act1v1t1es

fhe student Shouid be able to:
15;0?.ﬁi

workpieces ins 01v1ng s1mp1e 1ayout
of angular shapes

15.07.082

apply proper techn1ques 1nvo1v1ng
selection; development and
fabrication of lap,; rivetted,
single and double seams, hems and
wire edges

15:67:63

develop and apply netch1ng
techniques for correct fits

- lay out and fabricate
1ight gauge workpieces
such as boxes, pans,
trays, garbage boxes, tool
boxes, and wash-up pans

-y~

Ly &
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MODULE 15.08 PARALLEL LINE DEVELOPMENT

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to become proficient in parallel Tine
development based on cylinders;

b. develop an understanding of seams and edge treatment for as.

applied to cylindrical shapes; and
c. help each student understand the importance of proper notching

techniques.

Learning Outcomes Student Activities

The student should be able to:

15.08.01

develop patterns and fabricate - lay out and fabricate

workpieces involving parallel line 1ight gauge workpieces

development such as cans, pails, oil
measurers, elbows, tees

. S and branches

15.08.02

apply proper techniques involving

selection, development, and )

fabrication of lap, rivetted, and

groove single and double zeams,
hems; and wire edges as applied to
cylinders

15.08.03
develop and apply notching
techniques for correct fits

s
C
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MODULE 15.09 RADIAL LINE DEVELOPMENT

Gdai Statements

The learning experiences in this module are desig . to:

a: enable the <tudent to become proficieht in radial line
b. develop an understand1ng of seams and edge treatments as
- applied to conic and pyramid shapes and

c. help the student develop proper notching techniques.

Learn1ng Qutcomes Student Activities

The student should be able to:

15.09.01

develop patterns and fabricate - lay out and fabricate
workpiece involving radial line light gauge workpieces
development of round and square such as pails, funnels,
based objects and/or conical; pyramid
S sitaped projects
15.09.02

selection, deve]opment and
fabrication of lap, rivetted,
single and double seams, hems and
wire edges

15.09.03

develop and apply notching
techniques for correct fits
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Goal Statements

The learning experiences in this module aré designed to:

a. enable 2ach student to become proficient in working heavy gauge
sheet and miscellaneous bar, pipe and structural shapes;

b. teach each student to safely handle heavy materials; and

c. teach each student to develop patterns making allowances for
metal thickness and inside and outside measurements.

Learning Outcomes ~ Student Activities

The student should be able to:

15.10.01

develop patterns and fabricate - lay out and fabricate
workpieces in heavy sheet workpieces such as tanks,
involving problems of fits due containers; furniture,

to metal thickness guards; railings and
S wrought iron work
15.10.02

cut, bend, form, twist, and
fabricate jobs using miscellaneous
sectional shapes

15.10.03

develop proper techniques for
applying rivetted, welded, and
bolted joints to heavy gauge )
sheet, bar, and structural shapes

175
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UNIT 16.0 GRINDING, POLISHING AND SURFACE FINISHING
Gerieral Aim

The students should gain experience in methods of grinding,
polisaing and surface finishing.

MODULE 16.01 GRINDING MACHINES

Geal Statements

The learning experiences in this module are designed to:

a. 1introduce the student to the proper use and various

) applications of grinders and sanders, and S

b. assist the student to select grinding wheels and belts of
various grits and abrasives for particular operations.

Learning Outcomes Student Activities

The student should be able to:

16.01.01

demonstrate a working knowledge of - sharpen tools
bench and pedestal grinders for - grind edges to a reference
offhand grinding line

16.01.02

demonstrate a working knowledge of - grind welds, remove oxides
angle grinders using cloth backed and surface finishes

and fibre wheels

16.01:03

demonstrate a working knowledge of - grind welds, finish edges,
belt sanders for grinding and remove burrs and oxides,
surface cleaning and polish surfaces

17
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MODULE 16.02 SAFETY PRECAUTIONS

Goal Statement
The Tearning experiences in this module are designed to emphas1ze

the safety precautions which must be practised while grinding an

polishing.

Learning Outcomes ‘ Student Act1v1t1es

16.02.01

describe the safe operation and - study and discuss the
maintenance procedures for ‘ following precautions and
grinders and buffing machines, procedures:

disk sanders, angle grinders and - adequate eye protec-
belt sanders tion

clothing hazards
tool rest adjustment
suitabie guards

work positions in

relation to the wheel,
grind up rather than
down

- excessive wheel vib-
ration

- clamping devices to

hold small work while

grinding

- heat generated while

grinding and polishing

- even wheel wear

- catching work in wire
wheels and buffing
wheels

- setting down disk
sanders on the disk

- flying grit from port-
able grinders and
sanders :

- excessive noise

- belts bréakihg while
in use
d1sk sanders and belt
sanders L .

- cracked or chipped
wheels and disks and

cut belts
- loading the wheel
- truir inding wheels
- rot wheels and
, cc rotation
177 - al d and |
poi:.i wuwards and
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MODULE 16.03 BUFFING AND POLISAING

Goal Statments

The learning expériences in this module are designed to:
a. teach the student the proper use and various applications of
surface polishing on metéls.

b: assist the student to select buffing and po]1sh1ng processes
for particular applications

Learning Outcomes Student Activities

The student should be able to:

16:03.01

mount and properly use cloth - discuss various buffing
buffing wheels and wire wheels and polishing processes
16.03.02

select buffing and polishing - buff and polish metal
materials and compounds according surfaces as required

to the type of material and the

degree of polish required either
by hand or by machine process
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MODULE 16.04 PAINTING

Goal Statements

The learning experiences in this module are designed to:

d. prepare metal surfaces for paint finishes; o ,

b: introduce the student to the various types of paint finishesg
and application in commor use; and , ,

c. develop an understanding of -afe procedures used in cleanina,
etching, dipping and finish applications.

Learning Outcomes Student Activities

The student should be able to:

16.04.01

properly clean and prepare metal - discuss industrial

surfaces for paint finishes cleaning, dipping and
etching processes ,

- clean and prepare metal
surfaces using various
etching and washing
o methods

16.04.07

select suitable paints according | - discuss various paints and

to job requirements plastic finishes
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MODULE 16.05 PLATING AND COLOURING HETAL SURFACES

Goal Statments

The learning expériences in this module are designed to:

a. introduce tne student to the various plating techniques used in

industry, and

b. give the student an understand:ng of the use of heat and
various chemicals to colour metal surfaces.

Learning Outcom:s

Student Activities

The student should be able to:
16.05.01

outline the different techniques
used in ele:.:cio-plating and hot
dipping

16.05.02

describe the use of heat to colour
metal surfaces throur various
oxidation rates

16.05.03

select elementary chemical

of sulphur to color metal surfaces

heat treating, anc acid
d chemical colouring
metals

- plate and c:lour metals as
required
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UNIT 17.0 DRILLING, REAMING, TAPPING

General Aim

The studént should deve]op an awareness of the safe operation and

setups of drilling, reaming and vapping procedures:

MODULE 17.01 DRILLING MACHINES

Goal Statement

The ]earn1ng experiences in this module are designed to he]p the
student become conversant with the different types of drilling
machines.

tearning 6utcomes Student Activities

The student siould be sble to:

1i:01.01

1de1t1fy the varic: types of - review notés, textbooks
drilling machines and their uses and handouts

17.01.02

icentify var1ous parts ot dri} ]1ng - ma1nta1n and opérute
macrwwes and their uses available dr11]1ng

machines

137
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MODULE 17.02 DRILLING MACHINES

Goal Statements

The learning experiences in this module are designe” to:

a. familiarize the studrnt with the basic theory of drill feeds
and speeds relative to the material being drilled,

b. demonstrate the correct method of work_ holding,

c. familiarize the studert with twist drills and their h01d1ng and

drive methods,

d. help the student seleect the correct setup for dr11]1ng ho]es,

and

<. familiarize the student with the types and uses of
countersinks, counterbores, circle cutters and reamers.

Le= ing Jutcomes

Student Activities

The studert should be &:.e to:
lZ;DZ;B;

given a cutt1ng speed old dr111
diamecter

17.02.02
apply the correct pressure

depending upon material and drill

C‘?Q
17.02.03
select the correct vise or work

holding device to safcly secure
workpiece

calculate the correct
R.P.M. using the drilli
speer” formula

drill holes within a g1ven
tolerance, using different
drill diameters

select from a group of
work holding fixtures the
correct device for &
specific application
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17.02.04
device with respect to straight or
taper shank

A )

seiect the correct setup for
various drilling operations

17.02.06

recognize the various types of
darilis I

straight shanks

taper shanks

counterbore

countersink

17.02.07

identify various types of drill
size methods

Imperial

S.1. metric

number

letter

mount straight or taper
shank drills according to
job requirements

drill - thin metals
deep holes
large holes

- review notes, textbooks

and handouts

- review notes; textbooks

and handouts

135
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MODULE 17.03 REAMING

Goal Statement

The learning experiences in this module are designed to familiarize
the student with the types and uses i machine reamers.

Learning Outcomes 7 Student Activities

The student should be able to:

17:83.01
recognize the various types of - review notes, textbooks
reamers and handouts

- straight flute
- helical flute

17.03.02

determine drilling allowances for - calculate drill size for
machine reaming reaming

17.02.03

cetermine speeds and feeds for i - calculate speeds and feeds
reaming for reaming

17.03.04

ream an accurate hole on the drill - set up a drill press and
press ream a hole
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MODULE 17.04 TAPS AND DIES

Goal Statement

The learning experiences in this module are designed to familiarize
the student with taps, dies and their use:

Learning Outcomes

Student Activities

The student should be able to:
17.04.01
1dentify various threod systems
- metric (1.50)
- Imperial (Uniried)
- pipe
17.04.62

from a tap drill chart
17.04.03
identify the various types of taps
- taper
- paug
- bottoming
- pipe.
- straight pipe
17.04.04
identify various types of dies
17.04.05
tap a hole with a hand tap
17.04.06
thread a rod with a solid or
adjustable die
17.04.07

thread and tap pipe fittings with
“and threading tools

review notes, textbooks
and nandouts

study classroom notes and
the prescribed text
description

review notes and handouts

review notes and handouts

drill and tap a hole

thread a rod to size

thread and tap pipe
fittings

135
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UNIT 18.0 LATHES

General Aim

The student should develop a basic understanding of types of
lathes, tools and operations which can be performed; and become
proficient in basic lathe operations.

MODULE 18:061 LATHE NOMENCLATURE

Goal Statement

The learning experiences in this module are designed to help the
student become conversant with the different types of lathes and
thair parts.

Learning Outcomes Student Activities

The student should be able to:

18.01.01

identify the various types of - review notes and handouts
lathes and uses - Shop tour

18.01.02

identify the various parts ¢{ an - review notés and handouts
engine lethe and their use: - shop tour

s

~ s
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MODULE 18.02 WORK HOLDING

Goal Statement

The learning experiences in this module are designed to provide the
Studént with éxperiences with various work holding methods.

Learning Outcomes Student Activities

The stude. . should be able to:

18.02.01

identify the following spindle - review notes and handouts
noses o ~ shop tour

camlock
threadea
taper and key
flange

]

18.02.02

identify the following work - review notes and randouts
holding devices and their uses - shop tour
- universal three jaw
- independent four jaw
- combination
- face plate
- griving plate

- collets
18.02;03
demonstrate the care and knowledge - mount and dismount Ciucks
necessary to mount chucks on the on various spindle noses

various types of spindle noses

18.02.04

mount 3 workpiece in a universal - mount a workpiece in a
three jaw chuck three jaw chuck
18.02.05
mount a workpiece in a four .z - mount a werkpiece in a
unijversal chuck Tour jaw chuck
18.02.06 ’

+ wart het e rpe ) ool
mount work between lLenires i - moust a weetpince between

. ] centres using tne correct
L3 dsg and desd centre

pressure




<178 -

MODULE 18.03 LATHE CUTTING TOOLS

Goal Statement

The learning experiences in this mudule are designed to familiarize
students with the various types of high speed stee' r~utting tools.

Lzarning Outcomes Student / *:ti.es

18.03.01

identify the various shapes of - review textbook

cutting tools information

18.03.02

identify the various tool bit - review textbook

cutting and cléarancé angles information and handout

18.03.03

grind a high speed steel tool bit - practice grinding on cold

for turning steel rolled steel before
attempting to grind a high
speed bit




- 179 -

MODULE 18. 1 FEEDS AND SPEEDS

Goal Sto
The “.arning experiences in this module are designed to enable the
Studz=nt to recocnize the need for different feeds and speeds.

Learning Outcomes ~ Student Activities
The student should be able to:
18.04.01
determine factors that affect - review textbook
speeds and feeds information relatina to
: feeds and speeds
18:04.02
calculate speed and feeds for - review textbook materials
basic lathe operations relating to cutting speeds
of metals
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MODULE 1t.05 OPERATIONS

Goal Statement

Theé learning experiences in this modulé are designed to introduce
the student to the basic operations which can be performed on an

engine lathe:

Learning Outcomes

Student Activities

The student should be able to:

18.05.01

prepare a workpiece for mounting
between centres

18.05.02

turn a cylindrical workpiece
18.05.03
bore a through ho. - to size
18.05.04

knurl a workpiece for =::e and
appearance

18.05.05
cit a 60° thread
18.05.06

dﬁi]i and machine ream a hoie

face and centre ¢ :11 a
workpiece and mon"t
between centres

set up and turn the
cylindrical workpiece
parallel

select the correct tools
and set up to bore a
through hole

set up and knurl a
.orkpiece

- set up and cut a thread

review reaming speeds ana

operations in the textbook
- sét up and ream a hole
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18:05:.67

part off a workpiece - set up and part off a
8- 0 workpiece
18.05.08

turn a taper using - turn three tapers using:
- compound rest - compound rest
- taper attachment - taper attachne~t .-
- offset method - offset method

I
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C P 12 - MACHINIST TRAINING

General Aim and §Urp05é

The primary aim of this grade 12 program is to provide learning.
éxpériencés that will help students develop marketable skills or

qualify for advanced standing in a related program at a college or

provincial institute. At the grade 12 level, an integral part of the

learning experience involves practical experience in a working

situation external to the school: This cooperative career

preparation component involves at least 100 hours of activities that

are community based to provide actual work experience organized

through the cooperation of employers and union organizations.
Students should acquire a comprehensive knowledge of:
a. basic requirements for successful employment in the machinist

trade;

b. practices necessary for clean, safe and orderly habits;

of varicus sheet, bar and extruded metals used in the machinist
trade;

d. sketching, pattern developwent, blueprint reading and applied
mathematics;

e. the toois and machinery used in industry;

f. machining methods used in the various branches of industry;

g. employment opportunities and occupational qualifications needed
for job entry levels;

h. procedures and opportunities and occupational qualifications
needed for job entry levels;

i. employers expectations for a positive attitude toward the work
ethic and good relations in working with others.




- 190 -

UNIT 1.0 COOPERATIVE CAREER PREPARATION (COMMUNITY BASED)

General Aims

The student should:

a: develop an increased understanding of the employment opportuni-

ties in _the community; province and country;

b. gain pract1ca1 experience relating to employment

~ responsibilities;
c. benefit from the know]edge and exper1ence of resource persons

from business and industry.

Community representatives should participate in organized
activities connected with the program.

MODULE 1.01 PREPLACEMENT ROUTINE

Goal Statements

The 1earning experiences in this module are designed to:

a. prov1de an 0pportun1ty for the student to review appropr1ate

regu]at1ons of Workers' Compensation Board;

b. review all necessary procedures for student transportat1on to

and from a placement work site;

c. increase studentffegpon51b111ty to school and employer; ,

d. acquaint the student with documentation, forms, contracts, and
the reports of employer, teacher, and student.

Learning Outcomes 7 Student Activities

The student will be able to:

1.01:0%

dress appropriately for the type = discuss appropriate dress

of employment experience for different occupations

1.01.02

describe the transportation - consider public or private

procedures necessary to reach means

the job site
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1.01.03
list the important factors related - review introductory
to behaviour on the job procédures to contact

employers )
- discuss manners, speech,
things to_observe .
- discuss significance of
- reports . ] )
- read examples of reports
that will be written by
the employer and the
teacher
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MODULE 1.02 PLACEMENT (EXTERNAL TO SCHCOL)

Goal Statements.

The learning experiences in this module are designed to:

a. prov1de the student with exper1ences that will relate school

~ experiences with actual wovking conditions;

b: provide students with actual job experience in a working

- ggylronment,

c. 1increase student awareness and understand1ng of employee

~ responsibilities; :

d: have the student practi.e 1ncreased responsibility within a
work environment

6. facilitate effective transition of students between school and

: emp]qyment .

f. assist the stiident to see value in education and training;

g. create a student awareness of the opportunities for further
training.

Learning Outcomes Student Activities

The student will be able to:

1.02.01

function effectively in a job - follow directions mitually
situation agreed to by employer and
o teacher

1.02.02

work cooperatively with other = ask questions related to
students or employees career goals

= maintain good relations
with others

- acqu1re tra1n1ng
experiences in the
community

2UY
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MODULE 1.03 POSTPLACEMENT ROUTINE

Goal Statements

The learning experiences in this module are designed to:

a. assist the student *o make a job analysis of an occupation

~ related to the placement,

b. review employment and career possibilities related to actual
job experiences.

Learni..g Outcomes Student Activities

The student will be able to:

- 1.03.01
prepare a job analysis of an - review format of sample
occupation where work experience analyses .
was obtained - discuss career paths
1.03.02
list safety factors that must be - review safety aspects
observed in a chosen occupation related to self and others

N2
.
e
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MODULE 1.04 STUDENT REPORTING PROCESS

Goal Statements

The learning experiences in those module are designed to:

a: provide students with a format for reporting on their field

_ experience with an employer, o

b: examine the role of employee duties in an occupation and relate

~ to particular school experiences, and

c. have the student prepare a formal 1ist of contacts and
practical job experiences.

Learning Outcomes ~ Student Activities

The student will be able to:

1.04.01

compléte a report of the job - review content of reports

placement and discuss in detail and prepare details on the

the positive (and negative) ~ work experience L

aspects of the experience - prepare an ora! report to
the class on the o

o experience at a job site

1.04.02

explain the various advantages and ~ discussions in class

disadvantages of an occupation

1.04.03

1ist criteria of satisfactory job = discussions in class

performances

1:04:04

discussions in class

list criteria of unsatisfactory
job performances
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MODULE 1.05 LETTER OF THANKS TO EMPLOYER

Goal Statement

The learning experiences in this module are designed to provide the

student with a format for preparing a letter of thanks to employers
who provided work experience.

Learning Outcomes Student Activities

The student will be able to:
1:05:01

organize and write a letter of - prepare a draft for the

thanks to tii@ business firm where consideration of the

job experiences was obtained teacher , .

- type or write a neat
letter using correct
grammar .

- mail or deliver to :
business within one werek
of return to school

DD
<
Qo
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UNIT 2.0 SAFETY

General Aim
The student should be knowiedgeable of safe work practices. in the
shop.

MODULE 2:01 ACCIDENT PREVENTION

Goal Statements

The learning experiences in this module are designed to:

a. make the student aware of the causes of accident,

b. increase the student's knowledge of protective equipment,

c. make the student aware of the effect their personal attitude
~ has on safety,

d. help the student acquire sufficient skills to identify safety

~ procedures; ) S - 3}

e. help each student acquire a sensitivity for determining unsafe
stresses on equipment,

f. make the student aware of the safe use of compressed air, and
g. help the student differentiate between types of fire fighting
equipment.
Learning Outcomes Student Activities
The studant will be able to:
2.01.01
identify basic causes of accidents - list areas and activities
that can cause accidents
- poor attitudes
= lack of cooperation
with fellow workers
- improper tool use
- horseplay = .
- poor machine guards
- excess haste
- electrical hazards

RUg
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2.01.02
identify personal protective
equipment

2.01.03

identify and demonstraie safe
1ifting habits

2.01.04

demonstrate good housekeeping
habits

2.01.05

identify safe electrical practice

2.01.06

air’

- list types and uses of

protective equipment
- proper clothing
- hat
- shoes
- safety glasses, -
shields and goggles
- welding screens
= protective creams
- guards

’

- 1ist and demonstrate safe
lifting habits
- phys1ca1 11ft1ng

r1gg1ng
hoisting
jacks

- 1ist areas that require
housekeep1ng
= cleanliness
=_remova1 of scrap
materials

removal of spilled oil

proper material

storage

- proper equipment
storage

- 1ist and physically
identify safe electrical
practice

- proper- ground1ng of
electric tools._
aathorization for
repairs

tag out routines

observation of tag

outs

tag removal

- 1ist compressed air
dangers
- physical danger
- first aid procedures

2115
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2.01.07

state the required steps when

filing an accident claim witn
Workers Compensation Bcard

- discuss the importance of
Workers Compensation Board
and their role in worker
safety R

- list basic regulations
applying to the Metal
Fabrication Industry

=
- U
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MODULE 2:02 FIRE PREVENTION

Goal Statements

acqua1nt the stulent with the var1ous causes of f1res,

a.
b. acquaint the student with the various types of f1res,

c. enable the student to identify methods of extinguishing the

various pggegiof fires,

d. familiarize the student with safety pract1ces in conJunct1on
with fire prevention.

tearning Outcomes ~ Student Activities

The student will be aLle to:

2.02.01
state or_list some of the major - review and 1ist some major
causes of fires causes of fires
: - welding sparks
- electrical sparks
- matches or cigarettes
o spontaneous combustion
2.02.02
state or list the types of fires - discuss and 1ist the types
of fires
= Class A = wood and
paper _

- Class B - grease,
solvents; paints or
any combination of A
and B

- Class C - electrical
involved with any
combination of A and B

= Class D - metals,
magnesium, phosphor-
ous, sodium

207
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2.02.03

identify and list the various - discuss the proper

extinguishing methods application of protective
equipment

- Class A - water as a
jet spray or fog or
any chemical -
extinguisher for small
spot fires .

- €lass B - soda acid,
€0 , dry chemical
nozzle_without water

- Class C - CO , dry
chemical; leave alone
if high voltage is
involved

- Class D - dry

o compounds

2.02:.02

identify some safe fire prevention = discuss and list some fire
practices prevention rules

- proper waste disposal
- 011, rags and
waste
- used o1l
- used solvent
~ - metallic chips
- proper_storage
- 0i1 and grease
- dry materials away
from heat
- chemicals _
- fire pails for
fire only
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UNIT 3.0 INTRODUCTION TO MACHINES

General Aim
This unit will give the student knowledge of the variety of

machines used in the trade and the type of operations performed.

MODULE 3.01 SHOP MACHINERY

Goal Statements

The Tearning experiences in this module are designed to:

a. give the student an awareness of the type of equipment used in
. the trade, = ] ) U
b. give the student a working knowledge of the capabilities of the

equipment.

Learning Outcomes 7 Student Activities
The student will be able to:
3.01.01
recognize the types of machines - identify and list the
used- in the machine shop following machines

- drilling machines

- grinders

- power saws

- lathes o

- mil1ing machines

- shapers and planers

- boring mills

- furnaces

- welders

- hydraulic presses
Lo - gas welding equipment
3.01.02
recognize the basic capabilities - identify and 1list the
of the machines basic operations performed

on the machines listed
above

/20D
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UNIT 4.0 HAND TOOLS

General Aims

The student will acquire the ability to select the correct tools
for a given job, and know how to use and care for them safely and
efficiently.

pe—

MODULE 4.01 HAMMERS

Goal Statements

student:

a. select and use the correct hammer, and
b. maintain and care for hammers.

Learning Outcomes , Student Activities
The student will be able to:
4.01.01
select and correctly use hammers - use hammers
- ball peen
- lead. . .
- - plastic wood
4.01.02
identify hammers and their - list and identify hammers
construction and their construction
4.01.03
care for and recondition various - reconditioning soft faced
types of hammers and ball peen hammers

21v
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MODULE 4.02 WORK HOLDING

Goal Statements
The learning experiences in this module are designed to:

a. enable the student to select the correct work holding device,

b. enable the student to use the correct work holding methods

c: help the student care and maintain work holding devices.

Learning Outcomes , Student Activities

The student will be able to:

4.02.01
select the correct work holding - 1ist the correct work
device holding device for various
clamping_situations
- machinist vise
- plain_
- swivel
~ = quick action
- hand clamps
- pin vise
- magnets
- jigs and fixtures
) - soft Jaws
4.02.02 :
demonstrate correct work clamping - demonstrate work clamping
methods methods

- clamp work in vise

- clamping in vee blocks

- use of hand clamps

- use of jigs and
fixtures _

- use of soft jaws

use of magnetic

devices

21ii
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MODULE 4.03 SCREWDRIVERS

Goal Statement

The learning experiences in this module are designed to enable the
student to select, use and maintain screwdrivers.

Learning Outcumes 7 Student Activities
The student will be able to:
4:03:01
select and name the correct._screw- - 1ist and identify screw-
driver for a given application drivers =
- slotted
= robertson
- phillips
- socket head
o - nut drivers
4.03.02
usé a screwdriver correctly - 1ist and identify correct
and incorrect uses of
screwdrivers
- screwdrivers used as:
chisels =
- screwdrivers used as:
pry bar
- - incorrect size
4.03.03
correctly maintain screwdrivers - recondition screwdrivers
by grinding and filing

2iz
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MODULE 4.04 WRENCHES

Goal Statements

The learning experiences in this module are designed to enable the
a:. identify various types and methods of designating size,
b. select and use the proper wrench as required.

Learning Outcomes Student Activities
The student will be able to:
4.04.01
identify various types and sizes - correctly identify
of wrenches wrenches of the following
types: = L
- open end, box and
combination
- adjustable
- hexagon
- socket ]
- hook and pin
- strap
- torque : :
- inch; metric and
o British
4.04.02
select and use the correct wrench - demonstrate the proper use
of wrenches according to:
- leverage
- fit ]
- application
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STAMPS

Goal Statement

The Tearning experiences
student to correctly use
stamps.

Learning Outcomes

in this module are designed to enable the
and maintain various types of punches and

Student Activities

ine student will be able to:

4:05.01
select and name the correct punch
for a given application

4:05:02

use and maintain punches correctly

4.05.03

select, use and maintain stamps

- 1ist and identify punches
pin punches
drift pin

- 1ist uses of punches

- removing dowels

- removing taper pins

- hammer size in
relation to pin

- reconditioning
mushroom heads

- discuss and 1ist uses of
stamps , o

- necessary layout to
balance stamping

- stamping on hard
surfaces

- mushroom heads

= correct procedure

IS

o
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MODULE 4.06 HAND SAWING

Goal Statement

The learning experiences in this module are designed to enable the

student to select and apply the correct methods for hand sawing a
variety of types and shapes of materials.

Learn1ng Outcomes

Student Activities

The student will be able to:
4.06.01

idehtify and use hand hacksaws
according to:

- frame types and sizes
- holding and adjusting saw
blades
- applications
- storing
4.06.02

identify and 1ist saw blades
according to:

- sizes

- pitch

- sets

- material

4.06.03

safely

- select hand hacksaws

- select the saw blade for

the type and shape of
material to be cut

- determ1ne
- cutting speed
- _cutting pressure
- éﬁp]j,skills when starting
and finishing the cut
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MODULE 4.07 FILING

Goal Statements

The learning experiences in this module are designed to;

a. help each student select the correct file,

b. enable the student to correctly use files, and
c. help each student to maintain files.

Learning Outcomes ~ Student Activities

The student will be able to:

4:07:01
select the correct file given the - identify and list files
size and type of work according to use
- ferrous
- non ferrous
S - non metalic
4.07.02
use a file correctly for a given - filing
application - to layouts

- contour surfaces

- contours to fit
templates L
with safe edge files
flats S

with needle files
for surface finish

4,07:.03 . . L
S - clean pinned file
maintain files correctly - use file card

- mount handle

oo
bma
¢
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MODULE 4.08 CHISELS

éoai Statements

The learning experiences in this modulé are designed to:
a. help each student select the correct chisel;

b. enable the student to use chisels, correctly. .

c. enable each student to maintain and grind chisels.

Learning Outcomés 7 Student Activities
The student will be able to:
4.08.01
recognize and select the correct - identify and list chisels
chisel given the operation according to use
required and type of material: - grooving =
- flat (cold) - cutting to a layout
- gouge - cutting a vee groove
- round nose - removing bolt and
- diamond point rivet heads
- cape - removing nuts
4.08.02
use a chisel correctly - chiseling.
- to a layout
- cut a concave groove
- cut a square groove
S - cut a rivet
4.08:.03
grind a chisel correctly = grind a flat chisel to the
correct angle ) o
- remove mushroom heads by
grinding L
- grind a diamond point
chisel =
- grinu a cape chisel
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MODULE 4.09 BROACHING

Goal Statement

The Tearning experiences in this module are designed to enable. the
student to select and use a hand broach for cutting an internal
keyway or shape.

Learning Outcomes 7 Studént Activities

The stuent will be able to:
4:.09.01

identify the broach and related - select the required
accessories broach, horn and shims

4:89:082
check and ensure the correct - set up a part for
alignment of the work and the broaching

broach
4:09.03

apply cutting oils as required

4.09.04

determine the finished depth of - completé the broaching

keyway o operation using shims as
- how to measure required

- addition of clearance

™
[
&)
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MOZiiE 4.10 DRILLS

Goal Statewents

The Tearning experiences in this module are designed to:

a: he1p each student select the correct type and size of drill,
b: enable the student to correctly grind a twist drill,
c. enable the student to correctly select the 1ip and t1p angles

for various materials;

d. make the student aware of the need for web thinning:

Learning Outcomes

Student Act1v1t1es

The student will be able to:
4.10.01

select the correct drill for
various materials

select the correct 1ip ang]e and
point for various materials

4.10.03

grind a drill correctly

4.16.04

realize the need for web thinnihg
4.10.05

thin a drill web

identify and 1ist types of
materials being machined:
- steels
- irons
- aluminium
- brass o
woods, plastics

1ist the various point and
1ip anglés for various
materials

grind drills to suit
various materials

outline the reason for web
thinning

thin a drill web by
gr1nd1ng

219
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MODULE 4.11 TAPS, DIES

Goal Statements

The learning experiences in this module are designed to:

help each student select the correct ;ap and wrench,

a-
b. heip each student select the correct die and stocks,
c. enable each student to correctly cut internal and external

_ threads, o :
d. enable the student to assemble, disassemble and clean taps and
dies,
e. help each student select the correct tap wrench or holder,
f. help each student select the correct die stock or holder.
Learning Outcomes Student Activities
The student will be able to:
4.11.01
select the correct tap for a - select and 1ist taps for
particular operation various operations
- through holes
o - blind hole
4.11.02 - taper (pipe)
select the correct die for a given - select and 1ist dies for
operation various operations
- solid button
= split button -
- rethreading (die nut)
o - adjustable
4.11.63 - taper (pipe)
select and use a tap and wrench - tap N o
for a given application - through holes
- blind holes
7 - - pipe thread (straight,
4.11.04 taper)
use a die correctly for a given - cut external threads
application
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UNIT 5.0 DRILL PRESS OPERATIONS AND SETUPS
éenerai Aim

The student will develop an awareness of the safe operation, main-
tenance, and setup for drilling, reaming and tapping procedures.

MODULE 5.01 DRILL PRESS TERMINOLOGY

Goal Statements

The Tearning experiences in this module are designed to:

a. help the student become conversant with different types of
drilling machines,

b. help the student become conversant with the uses of various

_ drilling machines, o ,
c. enable a student to use and maintain the drilling machine in a
safe manner. '

Learning Outcomes Student Activities

The student will be able to:

5.01.01
recognizé the types and uses of - identify the machines and
drill presses describe their uses

- sensitive

- upright

radial arm o
multiple spindle
gang drill
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5.01.02
recognize the terminology and - identify and list
identify the major components of components
drill presses
- spindle
- quill
- table
= arm_
-head
- size designation
- other

5.01.03

identify proper care and - practice care and
maintenance of the machines maintenance procedures
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MODULE 5.02 SPEEDS AND FEEDS

Goal Statements

The learning experiences in this module are designed to:

a. familiarize the student with the basic theory of drill speeds

, and feeds, o L .

b. help the student select, adjust and apply the correct speed and
feed, and

c. enable the student to ascertain the effects of speeds and feeds
in relation to drilling problems.

Learning Outcomes Student Activities

The student will be able to:
5.02.01
state the difference between - define "cutting speed" and
cutting speed and revolutions per how it relates to.
minute revolutions per minute
5:02:02
identify the various factors . - 1ist factors that affect
affecting cutting speed selection cutting speeds
- hole size. =~
- material to be drilled
= drill material =
- type of cutting fluid
- condition of drilling
machine
- size of drilling
machine
- work holding methods
- hole surface finish
required
- heat generation
S - chip disposal
5.02.03
calculate the drill rev/min for a - calculate drill rev per
given drilling operation min for various given hoie
sizes and cutting speeds

225




- 216 -

5.02.04

detemine the cutting speeds for
various materials from a chart

5.082.65

state and correct dr1111ng
problems connected to speeds and
feeds

.} .

- 1ist average cutting
speeds for various
materials .

- aluminjum _

allay steel
mild steel

high carbon
brass and bronze
copper
stainless steel
cast iron

- 1ist cause and proper
corrective procedures for

various dr1111ng prob]ems
PROBLEM | CAUSE {CORRECTION
drill | feed |decrease
breaking| too  |feed or
high increase
rev/min
rapid §ﬁ§§iﬁg reduce
wearing | speed |rev/min
of too
cutting | fast
corners
cutt1ng feed reduce
edge and| rate feed
1lip too
chipping| high
cracking| exces- |reduce
of high | sive feed
speed feed
(HS)
drilis
rough exces- |reduce
hole sive feed
surface | feed
drill exces- |reduce
split- sive feed
ting feed
along
centre

TV e g
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MODULE 5.03 CUTTING FLUIDS

Goal Statements

The learning experiences in this module are designed to:

a. e€nable the student to select and use the correct coolant or

, cutting fluid; and

b. introduce the student to var1ous methods of preparing cutt1ng
fluids and their application.

Learning Outcomes Student Act1v1t1es
The student will be able to:
5.03.01
explain the reasons for the use of - list reasons for using
cutting fluids cutting fluids
- list operating conditions
that affect cutting fluid
o selection
5.03.02
identify the various types of - list types of cutting
cutting fluids fluids
- chemical (synthetic)
- emulsified.
} ] - cutting oils
5.03.03
identify the attributes and - 1ist attributes and
properties of cutting fluids properties of various
typss of chemical,
and emulsified cutt1ng
ol oils
5.03.04
select the correct cutting fluid - list metals and some
for a given job suitable cutting fluids
- aluminium (kerosene __
(soluble oil
(lard or __
mineral oil
- brass {dry
, {solubleé oil
- cast iron {dry
(soluble oil
Cont'd.

225
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5.03.04 Cont'd.

5.03.05

select the best method of cutting
fluid application for various
operations

(soluble oil

- copper
B} {(1ard oil
- steel . (soluble oil
(Tow carbon){mineral oil
{sulphur_
, ‘base oil
- steel. (sulphur.
(too1)} "  base oil

(mineral oil
(soluble oil

- list the proper method of
cutting fluid application
for a given job, i.e.
material (aluminium, steel
etc. and operation
(drilling, boring, reaming
etc.)
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MODULE 5.04 WORK HOLDING

Goal Statements

The learning experiences in this module are designed to:

a. familiarize the student with basic work holding devices, and
b. show the student the correct and safe method of work holding.

tearning Outcomes

Student Activities

The student will be able to:
5.04.01

recognize and describe various
work holding devices

5.04.02

select the correct work holding
device to safely secure a
workpiece

- list_and describe work
holding devices
- parallel bars
vise_

angle vise
C-clamp
T-bolts

T-nuts _

strap. clamps

step. blocks

vee_blocks

- angle plates

- drill jugs and
fixtures .

- screw jacks

- select from a group of

work holding devices the
correct setiup for a_
specific application

Y,

227



- 220 -

MODULE 5.05 DRILLING

Goal Stateménts

Thé learning éxpériences in this module are designed to:

a. help the student identify the parts of a twist drill and

) describe their function,

b. introduce the student to the materials of twist drill
construction,

c. determine the proper drill point angles for various materials

~and operat1ons,,

d. nhelp the student understand the need for correct 1ip clearance

and web thinning,

enable the student to determine the proper 1lid clearance for

various materials, ,

help the student check drill sizes;

help the student start a hole and check its 1oeat1on,

enable the student to draw a hole that is off centre,

help a student drill a through and blind hole,
help a student identify and correct basic drilling problems.

(0]

i = @ ~h

Learning Outcomes 7 Student Activities

The student will be able to:
5.05.01

identify the parts of a twist review handouts and notes
drill and describe their function 1ist the parts of a twist
drill and describe their

. function
5:05.02
outline the materials involved in - = review handouts and notes
twist drill manufacture - list twist drill materials
and state their advantages
o and disadvantages
5.05.03
determine the proper drill point - 1ist the drill po1nt angle
angle for various materials : for various materials
- general purpose
- tool steel .
- bronze and brass
. | = cast iron
;3‘):» - aluminium
e = wood, hard rubber
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5. bé 04

proper 11p clearance for various
materials

5.05.05

explain the need for point
thinning

5.05.06

1ist four systems of drill sizes
and identify their range of sizes

5.05.07

locate the size mark1ngs on twist
drills

5.05.08

determine the drill size of an
unmarked drill

5.05.09

start a hole using a centre or
standard drill

5.05.10

draw a drill which is off centre

clearance anglesfi
list 11p clearance angles

for various materials

- gereral purpose
tonl steel

brass bronze

cast iron
aluminium

wood, hard rubber
hard metals

list four drill systems
and their ranges

determine drill s1zec
using a drill gauge or a
micrometer and chart

set up and start a hoie

- spot. surface

check for concentricity
cut one or more grooves in
wide side

spot surface

- repeat above until hole is

concentric with layout

22J
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5.05.11

correctly drill a through or blind
hole

5.05.12

identify, describe and correct
basic drilling problems

- drill holes to layouts and
specifications

- Tist drilling problems
- hole oversize
- chipped 1ip and
cutting edge
broken drills
- ferrous
- nonferrous
tang breaks )
drill will not énter
work .
cutting on one lip
hole rough ) -
~ = outer corners break
= 1ist corrections to
drilling problems

2354
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MODULE 5.06 COUNTERSINKING AND COUNTERBORING

Goal Statements

The learning experiences in this module are designed to:

a. help the student describe the types, parts and uses of
countersinks and counterbores;

enable the student to select the correct speed;

enable the student to perform countersinking and counterboring
operations;

O o

d. enable the student to gauge holes, sizes and depth;
e. help the student use the correct pilot for counterboring;
f. he1p,students identify countersinking and counterboring
problems and solutions.
Learn1ng Outcomes Student Act1v1t1es
The student will be able to:
5.06.01
describe the types of countersinks - Tist types of countersinks
and counterbores available - list types and components
o of counterbores
5.06:.02
describe the uses of countersinks - 1ist the uses of
and counterbores countersinks and
) counterbores
5.06.03
perform the countersinking = calculate correct rev/min
operation choosing the correct - perform countersinking
speed and feed pressure operation using the
correct feed pressure
-~ use cutting fluid if
I required
5.06.04
measure to specification the - measure countersunk hole
correct countersunk hole size

231
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5.06.05

identify and correct basic
countersinking problems

5.06.06
perform the counterboring
operation choosing the correct
speed and feed

5.06.07

ascertain the correct counter
boring depth

5.06.08

spotface a workpiece correctly

1ist causes and correc- _
tions for countersinking
problems ,

- rough work

burred hole
tool dulls rapidly
chatter . i
excessive heat

- calculate the correct

rev/min
perform counterboring
operations using the
correct feed

review drawing specifica-

tion for correct depth
review text book

spotface to drawing .
specification or washer
diameter
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MODULE 5.07 REAMING

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to select and use the correct reamer;
b. assist the student to calculate the correct reaming allowance;
c. enable the student to calculate the feed and speed for a given

size of reamer; .

[ =

Learning Outcomés

help the student realize the necessity for reaming operations;
assist the student to recognize and correct reaming problems.

Student Activities

The student will be able to:
5.07.01

recognize the various types of
machine reamers

5.07:02

calculate the correct reaming
allowance

5.07.03

select the appropriate reamer for
a given Job

- fluted reamers. .
- straight flute
_=_helical fluted

shell reamers

- rose reamers
- taper reamers

expansion chucking
reamer
- step reamer

= 1ist reaming allowar.e for
different reamer diamneters

for a given Job

235
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5.07.04

calculate speeds and feeds for a
given operation

5.07.05

state the reason(s) for reaming
operations

5.07.06

select and apply the correct
coolant and cutting oil

5;07.87

state the correct steps in ream1ng
a hole

5.087.08

identify and correct basic ream1ng
problems

- calculate speeds and feeds

- list cutting oils or
coolants for various
reaming opérations

- 1ist the steps in reaming
a hole

- set up and accurately
drill the correct
reamer hole

- remove drill and
replace with correct
reamer

- set drill for correct

speed and feed .

- start reamer carefu]]y
andrapp1y the correct
cutting fluid

- ream through and
remove reamer from the
hole_while it is still

- clean hole and check

for dimensional

accuracy _

reream if necessary

- remove burrs

- list _basic reaming
problems and their
corrections
excessive wear
hole oversize
rough finish

tool runout

cutting edge damaged

e .
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MODULE 5.08 LARGE HOLE CUTTING

Goal Statements

The learning experiences in this module are designed to:

a. help_the student make various sizes and shapes of holes;

b. enable the student to recognize the various types of cutting
tools that can be used on standard drilling machines,

c. enable the student to use various cutting tools to cut large or

unique holes.

Learning Outcomes

Student Activities

The student will be ableé to:
5.08.01
recognize sizes and shapes of

on drilling machines

5.08.02
recognize boring bars, hole saws
and circle cutting tools

5.08.03

deterinine correct cutting speeds

- sketch and name bored
holes

- blind holes
counterbored holes
stepped holes
large holes =
large holes (thin
material)
- internal recess

- sketch and name

- using notes state the _
proper cutting speeds for
boring; circle cutting and
hole saws

235
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5.08.04
set up and bore holes to specifi- - set up gndfbgrg holes
cation using variocus types of using various types of
boring bars and holders boring bars and holders
.- solid boring bar
- single point
adjustable
- single point screw
adjustable
- solid bar holder .
e - adjustable bar holder
5.08.05
assemble setup and use a circle_ - assemble setup and cut a
cutting tool to cut large shallow large circular groove to
through holes and grooves specification.
- cut a large circular
through hole
- use_the correct cutt1ng
L fluid for cutting
5.08.06
assemble setup and use a holesaw - assemble setup and drill a
hole to specification _
- usé the correct cutting
fluid for cutting

23¢
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MODULE 5.09 THREAD CUTTING

Goal Statements

Thé 1earning expériencés in this module are designed to:

a. make the student awaré of the advantages of thread cutting on a

: drill press

b. make the student aware of the types of die holders and tap
drivers that are available,

c. enable the student to set up and use die holders and tap

- drivers;

d. help the student tap a hole,

e. make the student aware of threading problems and their

) correction,

f. enable the student to use the correct cutting fluid.

Learning Outcomes Student Act1v1t1es

The student will be able to:

5.09.01
calculate tap drill diameters in - calculate tap drill
order to achieve various diameters for various
percentage of thread . percentages
5.09.02
state advantages of threading on a - list advantages of using a
drill press ‘ drill press for threading
5.09.03
tap a hole true with drill spindle = drill with the correct tap
drill
= chamfer top of hole with a
countersink

= place tap in drill chuck
or use centre plug

= apply cutting fluid

- apply pressure_ with the
feed handle and turn chuck
by hand

- feed into workpiece three
or four turns

- finishing tapping on the
drill press or move to the

bench and finish with a
23 stap wrench
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5.09.04
identify various types of - 1ist various types of
threading attachments threading attachments
- die holders
) - tapping attachments
5;89:05
state basic threading problems and - 1ist various threading
their correction problems and their
corrections
- tap breaking
- teeth chipping
- excessive thread wear
- torn and rough threads
- oversized threads
I - undersize threads
5.09.06
select the correct cutting fluid - 1ist various material and
for each threading operation théig suggested cutting
fluids
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UNIT 6:0 LAYOUT

General Aim

The student will develop an awareness of procedures, tools and
methods used in the layout of workpieces for various machine shop
operations.

MODULE 6.01 LAYOUT TOOLS

Goal Statement

The exper1ences in th1s unit are deS1gned to enable the student to
be able to recognize the tools used ir layout work as well as be
able to practice the proper care and maintenance of the tools.

Learning Outcomes ~ Student Activities

The student will be able to:

6.01.01
recognize the tools used in - idehtify the various tools
general layout e

- scribers

prick and centre punches'

layout tables

V blocks
angle plates

parallels

surface gauge

squares

- dividers

- calipers

- combination sets

- height gauges

- trammels

- rules and keyseat c1amps
- surface plates

- clamps

234
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6.01.02
practice care and maintenance of - perform maintenance of
layout tools - gcribers

- dividers

= punches_

- calipers

= surface plates

234
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MODULE 6.02 PREPARING FOR LAYOUT

Goal Statements

The learning experiénces in this module are designed to enable the
student to:

be able to prepare a workpiece for layout,

a.
b. measure and scribe layout 1ines on a workpiece,
c. locate and establish hole centre layouts,
d. wuse geometric constructions as they apply to layout work.
Learning Outcomes Student Act1v1t1es
The stucdant will be able to:
- 6.02.01
recognize the need for proper - remove sharp edges
surface preparation - remove o0ils and greases
- establish datums (base

L Tines)
6.02.02
determine the type of layout dye, - identify and select as
as applicable required

~ layout dye

- whiting

- copper sulphate

- felt markers
S - heat
6.02.03
use layout tools as requ1red to. - select and use:
measure and scribe lines as well - rulers
as locate and establish hole - protractors
centres : - squares

- scribers

- dividers

- punches
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6.02.04
develop and apply geometric - demonstrate the use and
constructions_ development of geometric
- parallel lines constructions
= locate centre of a circle or
an arc

= bisect angles

- bisect lines

- construct perpendiculars

- transfer an angle

- construct 30° §n976§° angles
- layout six hole bolt circles
- divide a line into a

number of equal divisions

6.02.05

recognize the need for and , - demonstrate the use of
app11cat1dhs of transfer layouts transfer layout
using:
- templates
- transfer punches
-~ other
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MODULE 6.03 CARE AND USE OF HEIGHT GAUGES

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to identify the major parts and describe the

~ applications of the height gauge for precision lavout,
b. enable the student to use the height gauge for layout work.

Learning Outcomes

Student Activities

jhé student will be able to:
6.03.01
recognize the major parts of a
vernier height gauge

6.03:02

maintain vernier height gauges

6:03.03

read vernier height gauges

identify and list:
- base
- beam" :
- vernier plate
- scriber

describe_care used in:
- handling carbide
scribers .
- resharpening scribers

demonstrate ability to:
- read inch and metric
dimensions _ )
- use zero reference and
~ zero offset scribers
demonstrate methods of
mounting work and layout
when using
V blocks
angle plates
other
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UNIT 7.0 POWER SAWS

General Aim
To familiarize the student with the two types of power sawing
applications and the various equipment used on each.

Goal Statements

The experiences in this module are designed to enable the student
to:

a. recognize the classes and types of sawing machines,

b. recognize the various accessories used on sawing machines.

Learning Outcomes Student Activities

The student will be able to:

7:.01.01
identify the two main classes of - identify and list the
power sawing and their purposes types of machines and

- cut-off sawing their uses :

- contour sawing - 1ist advantages and

disadvantages of the

S various machines
7.01.02
jdentify the types of machines in - jdentify and 1ist power
the classes saw classifications

- reciprocating
horizontal bandsaws
abrasive saws

cold saws
vertical contour saws

21,
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7.01.03

identify accessories and
operations performed on various
machines_ o S

- automatic bar stock feeding
mechanism
band filing
band polishing
friction sawing =
- power feed worktables

- describe and/or

demonstrate the use of
accessories and operations

245
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MODULE 7.02 INSTAEL AND ADJUST SAW BLADES

Goal_Statements

student to:

a. identify saw blade terminology,

b. prepare and weld a bandsaw blade, =

c. select, install and adjust a bandsaw blade,

d. select, install and adjust a power hanksaw blade,

e. select, install and adjust cutoff saws.

Learning Outcomes Student Activities

The student will be able to:
7.02.01

use correct saw blade terminoiogy
- width and gauge

- pitch

- set

- kerf
- blade materials

7.02.02
identify different tooth forms as - identify and 1list the saw
they pertain to various materials blades according to
= material being cut
- shape being cut
- - set required
7.02.03
define terminology used in the - describe terms used in
welding of bandsaw blades bandsaw welding

- resistance weld
- annealing
7.02.04
siiccessfully prepare and weid a - weld, install and adjust a
bandsaw blade blade on a bandsaw

7.02.05

adjust blade guides on bandsaw

V)
X
C’L
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7.02.06
install and adjust the blade on a || - correctly install a blade
reciprocating hacksaw on a reciprocating hacksaw

7.02.07

identify proper workholding - demonstrate and/or
techniques when clamping : describe proper holding
- angle iron ‘and clamping methods

- 1 beam_

- channel iron

- multiple parts

7.02.08
determine recommended feed - set correct feed pressures
pressures and speeds and speeds
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MODULE 7.03 COLD SAWS AND ABRASIVE CUTOFF SAWS

Goal Statements

The learning experiences in this module are designed to:

a. enable the student to identify and describe the operation of

abrasive and cold saws,

b. make the student aware of the safety precautions involved with

abrasive cutoff saws.

Learning Outcomes

Student Activities

The student will be able to:
7.03.01
recognize abrasive cutoff saws
7.03.02
recognize cold saws
7.03.03
recognize safety precautions
involved witht he use of abrasive
cutoff saws

- use of guards

- wheel speeds

- wheel inspection

- workpiece clamping

- identify and 1ist advan-
tages and disadvantages

- identify and 1ist advan-
tages and disadvantages

- list safety requirements
for abrasive cutoff saws
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MODULE 7.04 CONTCUR BANDSAWS

Goal Statements

The learning experiences in this module are designed to enable the

student to:

a. identify the various operations which can be performed on the

vertical bandsaw,

b. perform setups for the various operations.

c. set speeds and feeds

Learning Outcomes

Student Activities

The student will be able to:
7.04.01
select and set correct blade
speeds
7.04.02
setup for straight cutting using
hand and power feed
7.04.03
determine correct blade width
required for contour cutting
operations
7.04.04
recognize methods used to cut out
internal sections
7.04.058
recognize related operations and
setups performed on contour saws
- friction sawing
- band filing.
- band polishing

- pérform cutting opérations

- select proper blade for
specified operation

- describe procedures’ used
for cutting out ‘internal
sections ’

= perform_and/or_ ribe
- friction sawiiig
- band filing and
polishing
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UNIT 8:0 SHAPERS, PLANERS AND SLOTTERS
Geherai Aim

The student should develop skills to accurately and safely operate
shapers, planers and slotters.

Goal Statement

The Tearning experiences in this modile are designed to help the
student identify the nomenclature, maintenance, use and lubrication
of shapers, planers and slotters.

Learning Butcomes Student Activities

The student will be able to:

8.01.01
identify and 1ist various types of - recognize and 1list shaper
shapers - B} types

horizontal (crank type)
horizontal (hydraulic)
vertical (slotters)

8.01.02
identify and 1ist various types of - recognize and list planer
planers types

= double housing
- open side

8.01.03

identify and 1ist various parts of
shapers

8.01.04 -

identify and 1ist various planer
parts

8.01.05

maintain and care for shaper and

planers 1.
doy
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calculate cutting speeds for

shapers and planers

identify and 1ist various cutt1ng
tools
- steel
- rough1ng
purpose
- finishing
- cast iron.
.= roughing tool.
- finishing tool
- miscellaneous .
side cutting
key seating
dovetail

8.01.08

grind tool bits to specificafions
8.01.09

check squareness of shaper and
planer table with a dial indicator
8.01.10

bolt down and align shaper vise
with dial indicator

8.01.11

bolt workp1eces to shaper and
planer tables using various types

of ho1d downs:
- tee bo]ts

'
o
—

o
3

O
n

U clamp

finger clamp
double finger
_gooseneck

angle plates

step blocks

hold down grippers
toe dogs and poppets

parallels

- calculate cutting speeds

- recognize and list various
cutting toois

= grind tool bits

- check table squareness

- dial in shaper vise
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8.01:.12

set tool and clapper box angle
correctly for various types of cut

- horizontal

- vertical

- angular

- contour

- keyways

- T slots.

- dovetail

8:01.13 o o
set up and shape flat horizontal
surfaces

8.01.14

set up and shape parallel surfaces
to specification

set up and shape four sides of a
block perpendicular and parallel
8.01.16

set up and shape the ends of a
workpiece using vertical feed to
specification

8.01.17

set up and shape angular surfaces
to specification ’

8.01.18

set up and shape a groove or
keyseat to specification
8.01.19

set up and shape an internal
keyseat to specification

set tool for cutting

PAURE S

plane four sides

plane ends

plane angular surfaces

cut keyseats
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UNIT 9.0 MILLING MACHINES

General Aim
The student should develop skills to operate the milling machine

in a safe and accurate manner.

MODULE 9.01 MILLING MACHINE NOMENCLATURE

Goal Statement

The learning experiences in this moduie are designed to help the
student to identify the nomeclature, care and maintenance of
milling machines. '

Learning Outcomes Student Activities

The studéent will be able to:

9.01.01
identify and 1ist various types of - recognize and list various
milling machines ) types of milling machines

- plain knee and column.

- universal kneée and column
- vertical kneé and column
- manufacturing types

- automation types

- ram turret

- planer type

9.01.02

identify and 1ist various parts of - recognize and 1ist parts
horizontal mi1l1ing machines of horizontal mills
9.01.03 |

identify and 1ist various parts of - récognize and list parts
vertical mi1ling machines of vertical mills
9.01.04

maintain and care for mﬂhng Z 1ist maintenance and
machines ' lubrication schedules

R3S
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MODULE 9.02 MILLING CUTTERS

Goal Statements

The learning experiences in this module are designed to:

a. help the student identify milling cutters, ,
b. enable the student to 1ist the purpose and applications of

mi1ling cutters,

c. enable the student to correctly install arbours and other

cutter holders,

d. enable the student to correctly mount cutters.

tearning Outcomes ' Student Activities

The student will be able to:

9:02.01 - recognize and 1ist cutters
o - o - identify cutters according
identify milling cutters by their to:
type; shape and size - size :
- plain - hand of rotation
- side - code (woodruff)
- side and ‘pace

half side =
single and double angle
face .
profile relieved
shell end mills

slot drills

woodruff

T slot

fly cutters

= saws

- - recognize and list
9.02.02
identify various cutter holding
devices:

- milling machine tapers

- A, B & C style arbours

- collets and adaptors e
- recognize and 1ist cutters

9:02.03 according to type and

I ) operation
identify the purpose and

application of each type of cutter

o ‘ Fois el o
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9.02.04

mount arbours and adaptors into
the spindle nose

9.02.05

mount cutters on:
= arbours
- adaptors
- weldon shank .
- clarkson shank
- straight shank
9.02.06
identify proper requirements for
the care, use and storage of
milling cuttérs and arbours

- mount arbours and adaptors

correct tightening
procedures and arbour
supports as applicable

- practice proper techniques

for the handling and

storage of cutters and
arbours
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MODULE 9.03 WORK HOLDING

Goal Statements

The learning experiences in this module are designed to:

a. help the student identify various types of work holding

devices,

b. help the student to securely bolt workp1eces to milling tables.

Learn1ng Outcomes

Student Act1v1t1es

The student will be able to:
9.03.01

identify various types of work
holding devices and clamps
- tee bolts =
- locating plates
V blocks
machine_vises
angle plates
rotary tabies
jacks
step blocks
wedges
strap c1amps -

'
3
<7
(o)
-
-—le
>
-
0
o
(g]
—
[V
3

©
w.

- parallels _
- foot stocks
- dividing heads

9.65.02

mount & machine vise accurately
asing a ial indicator and
parallel

- recognize and list work
holding devices

= mount a machine vise
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9.03.03

a11gn d1v1d1ng head and foot stock
centres using a dial indicator and
parallel test bar

9.03.04

d1v1d1ng head chuck

9.03.05

mount a workpiece directly on a
milling table using tee bo]ts,
clamps and packers

- align centres

- mount round work

- mount workpiece on a
milling table
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MODULE 9.04 SPEEDS AND FEEDS

Goal Statements

The learning experiences in this module are designed to enable the
student to:

a. calculate cutt1ng speeds and feeds,

b. use tables to determine recommended chip loads.

Learning Outcomes , Student Act1v1t1es

The student wil?

i
o

9.04.01

use tables tv 1. ecom- - select the chip load for a
mended chip 1c.ds given cperation

9.04.02

determine feed rates using - calculate feed rates
information and formulas required

9.04:03

select fgegfrgtes in a log: ca1 - app1y apprOpriate feed
manner using feed calculations to rates for various cutting
establish a reference point conditions
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MODULE 9.05 BASIC MILLING OPERATIONS

Goal Statements

The learning experiences in this module are. des1gned to enable the
student to:

a: set up and machine a flat surface,

b. recognize and correct basic prob]ems,

c. set up and machine slots and keyseats, .

d. locate hole centres using rectangular coordinate d1mens1on1ng.
tearn1ng Outcomes 7 Student Activities

The stiident will be able to:
9.05.01
align the spindle

check the spindle on a vertical
machine for alignment using a dial
indicator

9.05.02

check table travel for perpen- - align the table
dicularity to the spindle on a
universal machine

9.05.03

recognize the diiference between - identify climb and
climb and conventional milling conventional milling
S operations

9.05.04

adjust a backlash elimirator for - adjust a backiash

climb mi1ling operation eliminator

9.05.05

recognize the advantages and - identify and 1ist advan-
disadvantages of climb milling tages and disadvantages
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9.05.06

recognize the purpoce of

- adjustable trip dogs

- table safety stops
9.05.07
perform the following setups and_
operations on both horizental and
vertical machines ,

- mill a flat surface
mill sides of a block square
to each other
mill a slot. .~
mi1ll a keyseat (open and
blind)

- mill a pocket

9.05.08

determine rectangular coordinates
from polar coordinates

9.05.09

Tocate hole centres using
rectangular coordinates

identify and describe the
use of trip dogs and
safety stops

set up and perform the
operations as indicated

perform calculations to
determine depth of keyseat

calculate rectangular
coordinates for X and Y
axis

set up and locate hole
centres
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MODULE 9.06 INDEXING DEVICES

Goal Statements

The learning experiences in this module are designed to enable tte

student to:

a. identify the types of indexing devices,

b: operate and maintain these devices,

c. perform calculations necessary for using these too]s,
d. identify and select the required method of indexing:
Learhihg Gutcomes Student Activities

The student will be abie to:

9.06.01

recognize the following types of - identify and 1list the
indexing devices and their ' types and applications of
applications: _ the indexing devices

- rotary tables .

- rotary tables with 1ndex1ng
attachment

direct indexing d1v1d1ng
head .

plain d1v1d1ng head .
universal dividing head
wide range dividing head

9.06.0?2

récognize the various parts of the - identify the parts and

tonls and be aware of their their functions

functions

9.06.03

describe the following types of - describe the various types

indexing operations of indexing operat1ons and
- direct indexing their applications

- indirect indexing
- angular indexing
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9.06.04

perform calculations for the above
indexing operations

9.06.05

set up a dividing head to perform
the various indexing operations
9.06.06

use a rotary table for circular
milling operations

9.06.07

use a rotary table for spacing of
angularly dimensioned holes and

surfaces

do calculations as
required

set up a dividing head,
including sector arms, to
perform the required
operations

. set up a circular milling

operation

set_up and locate a rotary
table and workpiece f r
angular spacing

e
o
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MODULE 9.07 GEARS AND GEAR CUTTING

Goal Statements

The learning experiences in this module are designed to enable the

student to:

QAo T

Learring Outcomes

identify common types of gears, ==
idertify various tvpes of materials used for gears,
identify spur gear terminology,
perform catculations for spur geirs.

Student Activities

The student will be able to:
g;BZ;Hi
recognize various types of gears
9.07.02
which are used for gears
ferrous
- nonferrous
nonmetallic

9.07.03

récognize spur gear nomenclature

9.07.04

perform calculations required to
produce a spur gear

9.07.05

set up a machine and cut & spur
gear

idehtify and 1ist types of
gears

identify and 1ist types o
materials and the’r advan-
tages and disadvantages

identify and describe
terminology pertair..ng to
spur hears ,
identify and describe
various gear cutters

cut a spur gear
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UNIT 10.0 GRINDING

General Aim

The student should be able to select, safely use and care for
grinding abrasives, wheels and mach1nes

MODULE 10.01 ABR 5IV~~ AND WHEELS

Goals Statements

The learning experiences in this module are designed to enable the
student to:

a: be aware of proper safety practices in the use of grinding

machines, and

b. select the wheel shape for a Spec1f1c 0perat1on

Learnin: Outcomes Student Act1v1t1e;

The student will bé able to:

10.01.01
descr1be wheel structure - describe and list wheel
- abrasive structures and then
- bonds. markings
structures

wheel markings

10.01.02
recognize safety precaut1ons to be - list ahd,practice safe
taken when mounting and using work habits
wheels
= ring test

visual check
speed check
flange washere<
work rests
wheel guards
balancing
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10.01.03
recognize the proper wheel shape
for a grinding operation
straight

=Cup_

- flaring cup

dish

cylindrical

10:01.04

recognize the need for truing and
dressing grinding wheels

10.01.05

recognize the types of dressing
tools and their uses

10.01.06

select wheels for stated appli-
cations

true and dress grinding
wheels

list and use dressing
tools according to their
application

given an application the
student will scléct the
correct wheel
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MODULE 10.02 GRINDING MACHINES

GOai Statements

The learning experiences in this module are designed to enable the

student to:

a. 1identify types of grinding machines and their uses,

b. select the correct machine for a specific job,

c. set up a surface grinding operation,

d. determine workho1d1ng method for surface grinding,

e. practice proper care and maintenance of surface grinders.

Learning Outcomes

Student Act1v1t1es

The student will be able to:
10.02.01
identify various grinding machines
and their uses

- of fhand
surface

cylindrical

internal
tool and cutter

10.02.02

select correct and safe.
workholding techniques for:
ferrous

nonferrous .

thin materials

10.02.03

recognize proper wheel mounting
and balancing methods

- 1ist and describe the
various machines and their
applications

= identify correct
workholding methods ard
setups

- identify and 1ist :
procedures for installing
grinding wheels
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10.02.04

recognize the effect of varying

depth of cut and feed rates when
dressing a wheel

10.02.05

practice proper procedures for
dressing a wheel on a surface
grinder

10.02.06
freehand grind a project to size

10.02.0

grind a surface flat to a given
tolerance
10.02.08

grind a cylindrical surface to
a given tolerance

identify and 1ist the
effects

dress a surface grinder
wheel to produce various
effects :

ise an offhand grinder to
gride to size

use a surface grinder to
grind a flat surface

use a cylindrical grinder
to grind a round surface
to tolerance
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UNIT 11.0 FITTING AND ASSEMBLY
General Aim

The student should develop an understanding of fasteners and their
methods of connection.

MODULE 11.01 BOLTS AND SCREWS

Goal Statement

The learning experiences in this module are designed to identify
and classify types of threads and systems.

Learning Outcomes Student Activities

The student will be able to:

11.51.01

jdentify and 1ist imperial and recognize and list threads
S.I. metric threads by size and by size and pitch
pitch 1ist screw thread
terminology terminology
size
pitch
thread classes
- metric
- unified
- imperial
pipe threads

11.01.02

identify and classify types of - recognize and 1ist types
bolts and screws , of bolts and screws

- machine screws
cap screws _.
carriage_bolts
stove bolts
studs
set screws
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hexagon of nuts
- hex flanged
- square
- lock
- castle
- inteference
- Jjam
-pal
- single thread

identify and clasify types of nuts - recognize and list types

- slotted

- acorn
11:.01.04
identify and classify types of - recognize and 1ist types
washers of washers

- flat

- Tock
spring washers

- tooth lock washers

- fender

- finish
11.01.05
identify use and methods of - list uses of various
assemble of bolts, screws, nuts, bolts, screws, nuts, studs
studs and washers and washers
11.01.06
classify bolt and screw fits and - 1ist variou: bolt and
tensile strength screw fit classifications
11.01.07
make basic assemblies using bolts, - bolt up various assembles

screws, nuts and washers

11.01.08

drill, ream and thread to
specification to facilitate basic
fitups
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MODULE 11.02 SHAFT FASTENERS

Goal Statements

The learning experiences in this module are designed to:

a. help each student select an appropriate shaft fastener for a

, specific connection, S
b. enable the student to identify the correct assembly method.
Learning Outcomes Student Activities

The student will be able to:

11.02.01
identify and 1ist various types of - recognize and 1ist shaft
shaft fasteners fasteners

- set screws

- socket head

- slot head

-~ square head
- dowels_
- solid
taper
split.
spiral wrap
cotter pins
clevis pins
keys

square
rectangular
- gib
woodruff
- retaining rings
- internal

- external

1

11.02.02 - recognize and 1ist shaft
- o assembly methods
identify the use of various shaft
fastening systems

27y




identify methods of assembly for
shaft fasteners

11.02.04

imake basic assemblies using keys
and pins

11.02.05

file; ream, scrapé; groove and = assemble basic assembles
drill to specification to with various shaft
facilitate basic fitups . fasteners

Yyt oA

{ i
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MODULE 11.03 SCREWS AND RIVETS

Goal Statements

The learning experiences in this module are designed to help the
student identify, select and assemble components with screws and

rivets.

Learning Outcomes , Student Activities

The student will be able to:

11.03.01

identify and 1ist various types of - recognize and list sheet
sheet metal screws metal screw types

11.03.02

connect components using various - make basic assembles using
types of sheet metal screws sheet metal screws
11.03.03

identify and 1ist various types of - recognize and 1isc types
rivets of rivets

11:03:04

connect components using various = make basic assembles using
types of rivets various types of rivets
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UNIT 12.0 METALLURGY
General Aim

To introduce the student to the meth.ds used in the manufacture of
iron and steel and the methods of classification and coding.

MODULFE 12.01 FERROUS MATERIALS

Goal Statements

The learning experiences in this module are designed to:

a: introduce the students to the production of iron and steel, and
b. enable the student to identify steels:

Learning Outcomes Student Activities

fhe student will be able to:

12.01.01

identify the materials and process - déscribe the production of
used in the production of pig iron pig iron

12.01.02

identify the processes used for - describe the various
the production of steel processes and their uses

- open hearth
basic oxygen process
electric

12.01.03
recognize the difference between
hot and cold rolled steel

12.01.04

recognize the difference between | - identify and list the uses
plain carbon and alloy steels and of plain carbon and alloy
their applications ' steels

oY g,
| § o
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12.01.05

describe different types of steels
according to:

- spark test

numbering system

identify steels by uing
Society of Automotive
Engineers (SAE) and the
American Iron and Steel
Institute (AISI) systems
identify steeis using the
spark test

PR
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MODULE 12.02 PHYSICAL PROPERTIES

Goal Statement

The learning experieaces in this moduleé are designed to introduce
the student to the basic physical properties associated with
steels.

Learning Outcomes Student Activities

The student will be able to:

12.02.01

describe the following physical = 1ist and define the

properties- ) N physical propeties of
- tensile strength steels

ductility

malleability

hardness

toughness

machinability

corrosion resistance

12.02.02
identify the effects of the - 1ist and identify the
following elements: effects of alloying

- tungsten

- mo lybdenum
- manganese
- vanadium

- carbon

- lead

- chrome

- nickel

o e -

HRY



- 268 -

MODULE 12.03 HEAT TREATMENT

Goal Statements

The learning experiences in this module are designed to:
fitroduce the student to the various heat treating operations,

a.
b. enable the student to describe the purpose of the heat treating

operation.
Learning Outcomes 7 Student Activities
The student will be able to:
12.03.01
recognize the purpose and methods - jdentify and describe the
of stress relieving nethods of and purposes
o fo stress relieving
12.03.02
recognize the method and purpose = identify and describe the
of a full annealing operation methods of and purposes
for a © 1 anneal
- perforn. an annealing
operation on a sample
o piece (weldments)
12.03.03 (alloy steel)
fééégﬁiie and undéerstand the steps - jdé@iifjfaﬁ@f@égéfibé the
required to perform a hardening hardening process
operation - perform a hardening
- heating operation on a sample
- soaking piece
- cooling
12.03.04
recognize the various methods of - identify and describe the
surface hardening purposes of and methods.
- cyaniding used for surface hardening
= carburizing
= nitriding -
- flame hardening
- induction hardening

2.,
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12.03:05
recognize th:e method and needs
for a tempering operation

12.43.06

recognize the methods used to
determine the hardness of a heat
‘reated material

- file test

- Rockwell

- Brinell

- other

identify the methods of
and the purposes for
tempering

perform a tempering
operation on a sample

identify and describe the
various methods of
hardness testing ,
perform a hardness test on
a sample piece

Q.-’"‘

o J 8



UNIiT 2.0 LATHES
General Ain

The student should develop the ability and knowledge to operate the
lathe ir a safe and efficient manner.

MODULE 13.01 LATHE TERMINOLOGY

Goal Gtetements

The laa:ning experiences in this module are designed to enable the
student to:
a. become familiar w- .ii wic aisferent types of lathes and their
capabilities, S
. identify the major parts ¢f the engine lathe,
¢. identi€y the use of the major parts of the encine lathe.

Learni 3 Outcomes Student Activities

The student will be able to:
13.01.01

recognize the éé?iéqgfﬁgﬁéé of < jdentify anc 1ist types of
lathes, their operations lathes and their optration
capabilities

13:01.02

recognize the major parts of an - identify the various parts
engine lathe
13:01:03
recognize the purpose of the major - identify the purpose of
parts the major parts




13.01.04

identify and 1ist work holding

devices

3 jaw universal
4 jaw universal
combination
face plate
driving plate
collets =
magnetic chucks

- 271 =
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MODULE 13:02 «ORK HOLDING

Goal Statement

The learning experiences in th1s module are_ des1gned to enable the
student to understand and apply the principles of work holding
devices.

Learning Outcomes 7 Student Activities

The student will be able to:

13.02.01
mount chicks on various types of - mount chucks on various
sp1nd1e nose types of spindle nose

- camlock

- flange

= threads

= taper and key
13.02.02
set up work in a 3 jaw urniversal - accurately set up work in
chuck 3 jaw universal chuc: -

- cnucking procedure
- clean chuck

- clean work
- deburr
13.02.03
set up work in a 4 jaw independent - accurately set up work in
chuck , a 4 jaw chuck using
- work tru1ng me thods various methods depending
- chalk upon the accuracy required
- tootl bit

dial indicator
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13.02.04
mount work on centres, use face or
driving plates -
- type, features and functions
of lathe centres

- aligning centres

- types, feai.-es and
functions of driving and
face plates

13.02.05
set up work in a collet
13.02.06

mount a workpiece on a face plate
- tynes, features and
functions._ . .
- methods of setting up work
- méchanics and balance

13.02.07

set up work on mandrels
- types, features and
functions
- methods of mounting
- methods of dismounting
- precaution

13:02.08

set up work using steady and
follower. rests

- types, features and
functions

~ #ligning work

- clamping precautions

- types of work requiring
rests

align centres usin
various methods
mount work on cent

- mount coilet set u

set up work

mount and balance
workpiece on a fac

g

res

p

a
e nlate

mount work on mandrels

turn small diameter

workpieces using s
and follower rests

teady

2571
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MODULE 13.03 CUITING TOOLS

Goal Statement

The learning experiences in this module are des1gned to enable the
student to develop skills in the selection of various lathe tcols.

Learn1ng Outcomps

atudent Act1v1t1es

The student wiil be atle to:
13.03.01 ‘

idertify shapes and sizes of too1
bits

- high speed
- carbide, throwaway
- carbide

13:03:02

identify the a11oys used in tool
bit mantaacture

13.03;Q§

jdentify tool bit clearance and
cutting angles

13.03.04

identify factors related to tool
bit selection

material to be cut
~atio

2%

]

recognize and list

recognize and list

state cutting angles

recognize and¢ 1ist
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13.03.05

operations .
- left and right hand
- round nose general purpose
- left and right hand facing
- threading
- boring
- parting (cut-off)

grind tool bits for basic turning

13.03.06

identify and list principle of
metal cutting

- forming.a chip

- types of chigps

- heat and coolants

- grind tool bits

- describe stress principles
involved at the tool point
during a cutting operation

LR
e L

Qo
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MODULE 13:04. TURNING TECHNIQUES

Goal Statement

The Tlearning exper1ences in this module are designed to enable the
student to perform basic turning operations.

Learning Qutcomes

Student Activities

The student will be able to:

13.04.01

face or square work using
=3 Jjaw universal chucks

- 4 jaw independent chucks
- centres

13.04.02

turn work paraliel
- in a chuck
-3 Jaw
- 4 jaw
in collets
ot centres

13.04.03

turn a taper (chuck mounted) using
the compound
- types, features and
functions of tapers.
= setting compound slide
- testing and measuring tepers

13.04.04

turn 2 taper using the sct over

method {work on centres)

- nethods of mourting

- uses and limitations
- imeasuring set overs
- effect of extreme sef overs

an centies

|
1
3.

U{

face workpiece

turn parallel surfaces

turn tapers

curn tapers
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13.04.05

turn a taper using a taper
attachment

- types, uses ang Tinitations

of taper attachments .

- setting taper attachment
13.04.06
chamfer and/or round corners

- types of chamfers

- types of radii
- methods of turning
13.04.07
turn various types of shoulders
- types, features and func-
tions of shoulders
- filleted

- angular

- square
- recessed

13:04.08

on centres -
- types of n::zks an. grooves
- use of spring tocl “widzrs

13.04.09
part; neck or groove work held in
a chuck o
- types of tools .
- method of parting
13.04.10
knurl a workpiece to specification
(mounted in chuck or on centre)
= knurling methods
= types of knurls
reasons for

- speeds - feeds
- lubrication

- pressure
- patterns
- d1 am\ ld
- Stralght

- helical

turn tapers

turn chamfers and radii

turn shoulders

cut groove$S and néecks

part off workpiece

knur® various patterns
degcrlbe the reasons for
knurling
describe the various
patterns available
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RERLIN Y

¢ ~n contours with forming tools
types of form tools
types of contoured work

13.04.12

turn an eccentric on centres
- types, features and
functions of offsets

= measuring offsets

- methods of turning

= mounting methods
13.04.12

turn an eccentric (chuck mounter)

- method of layout
- set up methods

13.01:14

file a surface to specification

- filing methods ==
"advantages and d1sadvantages
types of files

- file cleaning

- turn contours

- turn_eccentrics to
specifications

- {i1~ turncd surfaces

- deccr1be types of lathe

Filas, their parts and use

S5
23{1
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MODULE 13.05 THREADING

Goal Statements

The learning experiences in thiis module are designed to:

a: help the student understand the terminology related to thread
) cutt1ng,7

b. enable the students to screw cut external and internal single
) start thread,

c. enable the student t0 check and measure threads.

Learning Outcomes 7 Student Activities

The student will be able to:

13:05:601
screw cut a single start external - screw cut various sizes
thread mounted in a chuck or on and pitcies of threads.
centres _ ~ describe thread classifi-
- tool. sett1ng gauges cations
- mounting methods - calculate compound travel
- thread specification -~ describe tool setting
compound travel calculations gauges

threading procedires _
- types of chasing dies
- height and position of
tool bit
- speeds
- gear trains

- cross feed stops

- left hand threads
- thread follower rests

13.05.02

cut a single start internal thread cut an internal thread

mounted in a chuck - describe thréad endings
- tybés and uses on internal

cutting tools  _

di rection of tool in feed

threading blind holes

boring bar size

thread endings

bottoming precezutions

0D
(S-&F
-3
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13.05.03
diagnose and carract basic screw
cutting problems

13.05.04

die cut an external thread, work
held in check or on centres

- mounting work .~

- holding and feeding dies

- work preparation

13.05.05

tap a parallel thread work held in
a chuck

- holding methods

- tap alignment
- work preparation

- die cut a thread

- tap a baraiTei thread
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MODULE 13.06 DRILLING, REAMING AND BORING

Goal Statements.

The learning experiences in this module are designed to:

OTIw.

Learning Outcomes

help the student select the correct set up for drilling,

enable the student to se]ect and use the correct reamer,
makz the student aware of the methods used for boring.

Student Activities

The student will be able to:
13.06.01
seject and use fhé corréct centre
drill o L )
- locating shaft centres
- features and functions of
-centre holes

13.06.02

drill a hole to specification
- drill holding methods
- drilling methods
- drill types

drilling blind holes
drilling stepped holes

counterbore; spot face or
countersink a hole to
specification ,

- types and features of
counterbores and
countersinks

- controlling depth

- pilot binding

- 1ist céntre holes and
centre drill features

drill holes to specification

- countersink; counterbore
and spot face

230
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13.06.04

ream ho]es to specification

types, nomenclature and
functions of machine reamers
- straight
- tapered
- helical

holding methods

cutting speeds and feeds

allowances

coolants, cutting fluids

taper reaming

reaming blind holes

13.06.05

bore a baFé11é1 HdTé to speeifi:

cation

“"boring tools and bars

methods

centering work .
chatter correction
blind holes
counterbore

- ream holes

- calculate speeds and feeds

- describe nomenclature and

types of machine reamers
ca1§u1ate speed for
reaming

bore ho1es

- describe types of boring

bars
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MODULE 13.07 FILING AND POLISHING

Goal Statement

The learning experiénces in this modulé are designed to maké the
student aware of the various methods of filing and polishing.

Learning Outcomes Student Activities

The student will be able to:

13.07.01
file parallel, tapered; round and - recognize and list types
contoured work to specification of files

- types of files - recognize and list types

- types of abrasives of abrasives

- kinds of work requiring - file surfaces

filing - polish surfaces
- speeds - maintain files

- filing allowances

- polishing allowances

- filing to shoulders

- file cleaning

- file cards .
= file pins
- surface finishes obtainable
- procedures for contour

filing
13.07.02
polish an extérnal or intérnal - polish various surfaces
surface - describe types of
- types;. features and . abrasives

classification of abrasives
for polishing.

iethods of holding abrasive
mater1a1s

speeds

surface finishes obtainable
reasons for

use of 0ils and coolants

polishing sticks




- 284 -

UNIT 14.0 MEPSUREMENT

General Aim
The student should develop an understanding of the care, use, and
accuracies of various measuring devices. :

MODULE 14.01 MEASURING SYSTEMS AND SCALES

Goal Statement

The learning experiences in this module are designed to help each
student recognize measuring systems and tools. :

Learning Outcomes ~ Student Activities

The student will be able to:
14.01.01

staté the reasons for accurate
measurement (interchangeability)

14.01.02
recognize and state the difference - describe the:
between measurement systems - S:I. metric system as
- imperial it relates to machine
- S.I. metric shop applications
- imperial system. as it
relates to machine
S shop applications
14.01:03

differentiate between graduations
on steel rules -

fractional

S.I. metric

decimal rules

shrink rules B
circumference rules

292




14.01.04

differentiate between micrometer
and vernier scales

14.01.05

state the principies of a vernier
scale

14.01.06

state the principles of a sine bar
14.01.07

recbghiié,ahd state the principles
of gage blocks

14.01.08

1ist the various types and scales
of dial indicators

- S.I. metric
imperial

14.01.09
state the principles and reasons
for go and no-go gauges

14.01.10

state the accuracies obtainable

from various tools (S.I. metric
and imperial)
- steel rules

- inside and outside ca11pers
- precision square

- micrometers

vernier calipers

gear tooth calipers

4
e
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gauge blocks
sine bar

describe micrometer scales
- S.I. metric

~ = imperial

descr1be vernier scales
= S.I. metric
- imperial

list principles

1ist principles

list principles

récognize and 1ist types
of dial indicators

describe types of gauges
- solid .
- adjustable

describe the accurac1es

obta1hab1e from various
measuring tools
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MODULE 14.02 RULES

Goal Statement

The learning experiences in this module are designed to provide the

student with an opportunity to develop measuring skills (S.I.
metric, imperial).

Learning Outcomes  Student Activities

The student will be able to:

14.02:01

identify and 1ist various types of - recognize and 1ist types
rules . _ of rules

- steel rules

-.hook rules.

caliper rule
circumference
steel tape
shrinkage rule

14.02.02

measure lengths, diameters and - measure lengths and
irregular shapes using steel tapes diameters

14.02.03

measure lengths and diameters - measure lengths and
using steel rules diameters

14.02.04

measure lengths and depths using
rule depth gauge

Do
(L
W
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MODULE 14.03 CALIPERS

Goal Statement

The learning experiences in this module are designed to help the
student recognize and use various calipers.

Learning Outcomes

Student Activities

The student will be able to:
14.03.01
use outside calipers to measure
outside diameters, lengths and
widths
14.03.02
use inside calipers to measure
inside diameters, grooves and
slots
14:.03.03
describe and use the procedure for
reading micrometers

- imperial

- S.1I. metric
14.03.04
use micrometers to measure round,
square and miscellaneous shapes
14.03.05
describe and use the procedure for
reading vernier calipers

= imperial .

- S.I metric

measure_outside diameters
with calipers

- measure inside diameters,

grooves and slots with
calipers

describe procedures for

taking a reading with
micrometers

i~ B B
measure round, square and
miscellaneous shapes with
mi crometers

describe procedures for
taking a reading with
vernier caiipers
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14.03.06

use a vernier caliper to measure
round, square and miscellaneous
shapes

- measure round, square and
miscellaneous shapes with
vernier calipers
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MODULE 14.04 MICROMETERS AND VERNIER CALIPERS

Goal Statement

-

The Tearning experiences in this module are designed to heélp the
student to accurately measure with various typés of micrometers and
verniers (S.I. metric and imperial).

Learning Outcomes Student Activities

The student will be able to:

14.04.01

use a depth micrometer to measure - measure depth of slots and
the depth of holes; slots, shoulders

shoul ders, counterbores

14.04.02

use an inside micrometer to - measure holes; bores and
measure holes; bores and inside inside measurements
méasurements

- inside micrometer

= inside micrometer (jaw type)

14.04.03
use vernier height gauge to - measure heights and hole
measure height and hole centres centres

above a datum

297
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MODULE 14.05 SQUARES - PROTRACTORS
Goal Statment

The learning experiences in this modu]e are designed to enable the

Learning Outcomes  Student Activities

The student will be able to:
14.05.01

identify and 1ist various types of - recognize and list types
squares o of squares

- precision or machinist
square

combinaticon square
cylindrical square
micrometer square
toolmakers square

14.05.02
check adjoining surfaces for - check surfaces for
squareness using a square and squareness

surface plate

:14.05.03

check adjoining surfaces for - check surfaces for
squareness using: squareness
- precision square

- combination square
- cylindrical square

14:05:04

check angles using: - check and measure angles
- combination square

{(protractor head)

steel protractor. .

combination depth and ang1e

gauge

- Vernier bevel gauge

14.05.05

check a square for accuracy = check a square for
accuracy using a surface

| plate

245
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MODULE 14.06 MISCELLANEOUS MEASUREMENTS

Goal Statement

The 1earn1ng exper1ences in this module are designed to enable the
student to accurately measure holes, slots, angles, radii, tapers

and threads.

Learning Outcomes

Student Activities

The student will be able to:
14.06.01

measure small holes and slots
using small hole gauges

- ball

- flat bottom

14.06.02

measure small and large internal
holes and cavities with
telescoping gauges

14.06.03
measure angles using sine bars,
gauge blocks and dial indicator

14.06.04
measure fillets and corners using
radius gauges

14.06.05

measure threads with

- screw p1tch gauges

- thread micrometers
- wires
comparators

14.06.06

measure gear teeth with a gear
tooth vernier

measure small holes with
small hole gauges and
outside micrometers

measure small and large

holes with telescoping
gauges
measure angles

measure fillets and radii

measure threads

measure gear teeth

239
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14.06:07

check measurements with go and
no-go gauges
14.06.08

check surface characteristics

14.06.09
identify and 1ist types of
comparators . =

- dial indicators
optical comparators
mechanical
air gauge
electronic
optical flats

14.06.10

1ist the imperial system of
describing tapers

- morse . _ _____

- brown and sharpe

- milling machine

spindle ncse tapers
14.06:11

measure shafts using
- outside micrometers
- gauges with dial test
- sine bars
14.06.12
measure holes using
= inside micrometers
- gauges

(1L}U

- use go and no-go gauges

- use surface comparison

blocks

recognize and 1ist types
of comparators

discribe and 1ist imperial
taper systems

measure shafts to
tolersnce using micro-
méters and gauges

measure holes to tolerance
using micrometers and
gauges
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MODULE 14.07 CARE AND ADJUSTMENT OF MEASURING INSTRUMENTS

Goal Statement

The learning experiences in this module are designed to help the
student maintain and adjust measuring instruments to ensure their

accuracy.

Learning Outcomes

Student Activities

The students will be able to:
14.07.01
check various measuring instru-

ments for accuracy

- outside micrometers

inside micrometers

- vernier height gauge
- dial indicator

3u

- use gauge bars and blocks
to check accuracy
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UNIT 15.0 BLUEPRINT READING

General Aim
i The student should gain an understanding of pictorial drawings,

and develop an ability to interpret correct operations for shop
procedures.

MODULE 15.01 SKETCHING

Goal Statement

The learning experiences in this module are designed to enable the

student to sketch quick, accurate interpretations of machine parts.

Learning Outcomes 7 Student Activities

The student will be able to:
15.01.01

sketch straight parallel lines, - sketch lines, proportion
proportion_lines; arcs and circles etc.

circles, ellipses, radii and large
circles

15.01.02

sketch one-view drawings of simple - sketch one-view drawings
machine parts
15:01:03
sketch two-view drawings of simple - sketch two-view drawings

machine parts

15.01.04
sketch three-view orthographic = sketch orthographic
,projections of simple machine projections

parts in first angle mode

L —
<

N
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sketch various basic shapes in

isometric mode

= cube . o
rectangular blocks
cylinder
circles (ellipses)
radii

tubes
sectioned tube

15.01.06

sketch pictorial drawings in

oblique and isometric modes

sketch orthographic drawings using
hidden, centre and dimension lines

Al

- sketch various basic
shapes

- sketch pictorial drawings

- sketch orthographic
drawings
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MODULE 15.02 ALPHABET OF LINES AND SYMBOLS

éoa1 étatemént

The learning experiences in this module are designed to help the
student understand the meaning of lines and symbols.

Learning Outcomes

Student Activities

The student will be able to:

15.02.

01

identify basic lines used in
eéngineering drawings

border
construction
section
hidden
centre
cutting plane

short break

Tong break

phantom
extension

15.02.02

identify basic symbols used in
engineering drawings

arrowheads . _ .
diameter symbol_ (D) (0)
radius symbol (R)
countersink (C'SK)
cold rolled steel (CRS)
hexagon (HEX)

other

- recognize and list basic
lines

- recognize and 1ist basic
symbols
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15.02.03
identify the basic welding symbels

15.02.04

identify fillet weld symbols and
their placement

15.02.05

identify groove, plug, J and slot
weld symbols

review handout and
American National Standard
Welding Symbols chart of
standard welding symbols
describe the significance
of the basic welding
symbol .
identify the s1gn1f1cance
of the basic welding
symbol _and its elements
identify basic welding
symbols
identify supp]enentany
wélding symbols
identify location
§1gh1f1cahCé of basic
welding symboiz
identify prefsrved symbols
identify the placement of
additional information

describe how size and

length of fillet welds is

indicated in the weld

symbo1l

identify the methods used
to determine the extent of
welding

identify the method used
to describe chain and
staggered weiding

describe and identify.
various welding symbols
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MODULE 15.03 DIMENSIONING

Goal Statement

The learning experiences in this module are designed to enable the
student to understand the system of dimensioning.

Learning Outcomés 7 Student Activities

The student will be able to:
15.03.01
jdentify all basic dimensioning - recognize and list basic
techniques o dimensioning techniques
- extension lines
- dimension lines
- leaders
- centre lines
- arrow heads

- inch marks
- finish marks
- radii
- diameter
- hole centres
15.03.02
identify basic section linings - recognize and list section
- cast._iron 1inings
steel .
bronze; brass
aluminium =
white metal, babbit
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15.03.03

identify special methods of - recognize and 1ist special
dimensioning dimensioning methods
- baseline
poiat to point
datum _
digital accuracy
tolerancing
threads
- erxternal
intéernal
= pipe
- fits o ]
- screw threads
= shaftsg
-~ bearings
- sections )
- auxiliary views
- welding descriptions

- pins
15.03.04
identify lines, edges, dimensions - recognize and list lines,
and symbols from given drawings edges and symbols

3u7
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UNIT 16.0 APPLIED MATHEMATICS

This unit should be taught throughout the program as its various
topics become relevent to the unit being studied

General Aim

The student should dévelop skills to make calculations necessary
for various machine operation.

MODULE 16.01 BASIC CALCULATIONS

Goal Statement

The Tearning experiences in this module are designed o help each
student develop necessary skills in the computation of numbers,
fractions and decimals.

Learning Outcomes Student Activities

16.01.01

add, subtract, multiply and divide - calculate problems
whole numbers involving 16.01.01 to
16.01.07

add, subtract, multiply and divide
decimals

16.01.04

calculate percentage problems
16.01.05

calculate problems in weights and
1inear measures

3495
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16.01.06

calculate problems involving
powers and roots

16.01.07

calculate problems involving ratio
and proportion

belt drives

- gear trains

- chain drives
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MODULE 16.02 GEOMETRIC MEASURMENTS

Goal Statement

The learning experiences in this module are designed to help each

Learning Outcomes

Student Activities

The stident will be able to:
16.02.01

calculate and measure linear
geometric measurements

16.02.02

calculate areas of geometric
figures

- squares

- rectangles

- circles

- hexagon

- triangles

- trapezoids
16:02:03

measure and calculate angles
- triangles

squares

Lexagon

octagon

16.02.04

calculate volumes of geometric

figures

= cubes
spheres
cones
cylinders

'

- measure geometric lines

- calculate geometric areas

angles

- calculate geometric
volumes
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16:02:05

layout geometric constructions

perpendicular ,
perpendicular of bisector

tangents to a point on
circles -~
centres of circles
angle construction
angle bisectors

equal angles
paraliel 1ines
congruent triangles
right triangles

fillets

- construct geometric
theorms
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MODULE 16.03 TRIGGNOMETRY

Goal Statement

The learning experiences in this module are designed to help each
student develop an understanding of the theory and applications of
trigonometric functions.

Learn1ng Outcomes f Student Activities

The student will be able to:
16.03.01

calculate angles and sides of = calculate angiés and sides

right triangles using the
pythagoras theorm

use tiigbhométhy,tabies to obtain - use trigonometry tables
values for functions

16.03.03

use trigonometry functions to
solve problems involving tapers

16.03.04

use trigonometry tables to solve - use trigonometry functions
problems involving screw threads
measurement

16.03.05

use trigonometry functions to . - solve dovétail problems
solve problems involving dovetails :

16.03.06
use trigonometry functions to - solve for angles
solve problems involving angle
cuts




MODULE 16.04 APPLIED MATH

Goal Statement

The learning experiences in this module are designed to help ea~4
student use math principals to solve practical problems.

Learning Outcomes Student Activities

The student should be able to:
16.04.01

calculate cutting speeds and feeds - calculate cutting speeds
for lathe operations and feeds

16.04.02

feeds

16.04.03

calculate mi1ling speeds and feeds
16.04.04

calculate shaper speeds and feeds
16.04.05

solve probiems using standard
formulas and equations

16.04.06

solve problems involving graphing - do various graphing
S problems

16.04.07

solve problems involving weights - solve problems involving
of materials weights of materials
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16.04.08

solve questions involving =~
production problems, i.e. pieces/
hour

SR
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UNIT 17.0 RIGGING AND MATERIAL HANDLING
General Aim

The student should be familiar with safe practices in r1gg1ng,
staging and material handling

MODULE 17.01 SAFETY REGULATIONS ON RIGGING

Goal Statements

The learning experiences in this module are designed to;

a. deve]ep safe pract1ces in material handling,
‘b. increase the student's awareness of types of material handling

equipment, S
c. familiarize the student with crane hand signals and their

~application, . e
d. familiarize the student with types of scaffolds and their safe
use.

Learning Outcomes Student Activities

The student should be able to:

17.01.01
1ist and identify Workers - identify and study Section
Compensation Board Accident 8.50 on housekeeping
Prevention Regulations on rigging - identify and study Section
) 8.56 - 62 on storage of
materials

- identify and study Section
14.02 = 20 on personal
protective equipment

- identify and study Section
54 02 - 22 on r1gg1ng

56.00 - 100 on h01st1ng

equipment

- identify and study

Appendix D on hand signals

Cont'd

= ¢
[
Ly
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17.01.01 (Cont'd)
17.01.02

identify the principles governing
hoisting

17.01.03

identify types of material
handling equipment and their use

b

i&éﬁfi?y and study Section
1dent1fy and study Section
32:12 - 82 on scaffolds
and stages

determine weight to be
1ifted.

determine type and. shape )
of material to be involved
déterm1he methods of
1dent1fy the safety
precautions employed in
the process .

jdentify correct piling or
blocking methods

identify the types of rope

- jdentify condition and

load capacities of fibre
rope_and wire rope

jdentify condition and

load capacities of chains

identify types of grab

chains and their uses

identify the correct usage

of Crosby clips

identify the correct
methods in using plate
clamps and plate hooks
identify.the correct
methods_in using .
come-a-long and chain
hoists.

identify the correct
methods in using hydraulic
jacks

jdentify the correct
methods in applying cable
clamps_

jdentify the procedures of
slinging

regular shaped objects

jrregular shaped objects

for holding loads

horizontially

for holding loads

vertically
with a snatch b1ock
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17.01.04

identify the application of hand
signals

iaéntiéy and describe various
types of scaffolds

17.01.06
identify types of staging and
their use

17.01.01

identify safevy procedures
employed in checking scaffolding
and stages

identify conditions
requiring a signaller
identify types of
s1gna111ng systems

signals

identify the general
requirements for
construction of scaffolds

- describe a wooden scaffold

- describe a kracket

scaffold
describe a needle beam
scaffold -
describe a thrust out
scaffold

identify the limitations
of ladder jack scaffolds

identify the general
requirements for
construction of staging
identify the application
of common stages
1dent1fy the application
of a swing stage

identify type of work area
to be inspected

check grade and condition
of material

check correct footing or

mounting and tie-in to

other members -
check for correct spacing
of members

determine if material
sizes meet specifications

(b}
poa
-1\
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MODULE 17.02 MATERIAL HANDLING EQUIPMENT

G631 Statement

The 1e§rnjng exper1ences in this module are designed to familiarize

the student with safé methods of using materials handling
equipment.

Learning Outcomes Student Activities

The student should be able to:
17.02.01

identify types of material - define the term "material
handling equipment handling equipment"

- identify me;hods of

ropes -
- 1dent1fy imitations of
human _ mode1 in material
- 1dent]fy limitations of
fork 1ifts.
- identify limitations of
hydraulic hoists
- jdentify limitations of
overhead cranes

17.02.02

given a siop model, the learner = identify shop model used
will be able to demonstrate the for material handling

safe methods of opéerating material - identify relevant section
handling equipment in Workers Compensation
Board Industrial Health

and Safety Regulations

Section 26:24 - 26.50 all

- identify operating

instructions of model

- observe shop rules on
operation of material
handiing equipment

- demonstrate correct use of
31 mode1
-d ."’
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Rigging and Erection

INTRODUCTION

The field Bmlermaker relles upon a varlety of

Ilttlng and support mechanisms to transfer and

secure material and equipment on the jobsite. At

immense, sophisticated cranes

one extreme

perform massive lifting and moving operations

while at the other; simple systems of ropes and

pulleys having sufficient mechanical advantage

manage smaller operations to enable “man-

power to provide the feqtured energy. In both

cases, the fundamental uni{ of the system is the

line or rope; and the Boilermaker must have a

complete understanding of the compoeltion
charactenotlcs capabllltles and uses of all types

fibre, synthetic tlbre and wire rope.

KNOTS AND HITCHES

Both natural and synthetic fibre lines can be tied
in various ways to produce knots and
hitches to serve specific functions in rigging
and erection operations.

In making knots and hitches, the rope (Figure 7-
1) is described as having three parts:

1. The rurmlng and or tree end used when
maklng a knot or hitch.

2. The standing part is the main line or inactive

length of rope:
3. The bight is the part; usually a Ioop. between

the running end anc the standing part.
SECURING LINE ENDS

When a rope is cut, the raw end(s) tends to
unravel or untwist and should be secured to

kunhtng
End

§t§nding 3 2

Part

Figure 7-1. Parts cf the Rope

end is simple, but whrpplng has several ad-

vantages:

1. It does not sugnlflcantly increase the rope’s

circumference and thus will still thread

through openings: _
2. It is a more durable and secure fastening.
3. It can be applied before a rope is cut to
prevent any untwisting:

WHIPPING A LINE END
Figure 7-2 illustrates the steps involved in whip-
ping a line end:

Using a small cord, make a blght near

Step. 1.

the end and lay the doubled cord

along a groove in the rope between

two strands. The blght should prolect

about /2" beyond the end of the rope:
Bégin wrabbing the standing part of
the cord tightly around the line and
cord.

Step 2.

Step 3. wrap tow:
the rope endmg about 172 trom the
cut: The wrapped port'on should be as

Iong as the equivalent of 1-11/2 times

the rope diameter.

At the end of the wrap, slip the cord
end through the bight. Then pull the
free end of the cord until the bight is
drawn under the whipping and the
cord is tightened.

Step 4.

Cut off ends at the edge of the wrap-
ping Ieavung a finished termination:

Step 5.

KNOTS AT THE END OF A LINE

1. The overhand knot (Figure 7-3) is the sim-

plest knot to make. but shounld be used only

with small cord or twine on parcels Cn a

larger rope used in handlines and rope
blocks this knot jams when puiled tight and
damages the fibres of the rope.
2. The figure eight knot (Figure 7-4) does not
injure the rope fibres and is larger than an
overhand knot for tying on the end of a rope
to prevent it from slipping through a
fastening or a loop in another line.
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Figure 7-2. Whipping a Lins End

KNOTS FOR JOINING TWO LINES

1.

ERIC

Aruitoxt provided by Eic:

The squam or raef knot (Flgure 7-5) is used

for tying together two ropes of the same size,

or for tying together the ends of a short rope

to make a tempaorary endless sllng Properly

tled a square knot will not slip when the

rope is dry and has 50% of the rope strength.

When tying a square knot, the standing part

and the ranning end of each rope must pass

5 Yoy

-
L

3

through the bight of the other rope In the
same direction. A square knot is easﬂy un-
tied by grasping the ends of the two bights
and pulling the knot apart.

The granny knot or the thief knot (Figure 7-

6)7Ioo’ks like a square knot; but will slip and

jam under a load:

A, single sheet bend (sometimes called a
ygeavre”rhs knot) is used to tie together two
dry ropes of unequal size. Figure 7-7
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Aruitoxt provided by Eic:
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Figure 7-3. Overhand Knot

Figure 7-4. Figure Eight Knot

Figuté 7-6. éfanny Knot

illustrates the method of tying a single sheet
bend. The knot will draw tight under light
loads but will ioosen or slip when the lines
A double sheet bend (Figure 7-8) is used to
join wet or dry lines of equal or unequal size.
It will not slip or draw tight under heavy
loads.

First tie a single sheet bend {do not pull it
tight), then take one extra turn around the
bight, passing thé running end under the
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Figure 7-8. Double Sheet Bend B Figure 7-9. Tying a Carrick Bend
25 -

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:
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smaller Ilne and over the Iarger line as for
the single short bend.

The carrlck bend is used for heavy Ioads

and for Jcmmg hnavy Ilne It wiil not draw

tight under a heavy load. Figure 7-9
illustrates the steps in tying a carrick bend.

KNOTS FOR MAKING LOOPS

The bowline knot makes a non- sllp Ioop that

will not tighten under straunmg and can be

untied easily when the tope is slack. Figure

7-10 illustrates the steps in tying a bowline
knot.

The double bowline knot (or French
bowline) provides a secure, two-loop §ling
that can serve as a seat for an operator (by
passing a small, notched board through thé
loops) or as spreaders {0 sling a load. Figure
7-11 illustrates the steps in tying a double
bowline.

The running bowline knot is tne basuc knot
used in rigging for raising or lifting loads as

it produces a choker * ‘ype slung at the end of




Q

ERIC

Aruitoxt provided by Eic:
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2

I;igum 7-11. ‘i'ying a boubie éowiine knoi

a single line. Figure 7-12 illustrates the steps

be used as a seat or as a spreader to sling a
load. Figure 7-13 illustrates the steps in tying
a bowline on the bight.

A Spanish bowline forms two loops or '‘rab-
bit ears” providing a double sling for lifting
round objects or for rescue work. Figure 7-14
illustrates the steps in tying a Spanish
bowline. :

The harness hitch produces a loop in a line
which will not slip. Figure 7-15 illustrates the
steps in tying the harness hitch.

ST

P )

HITCHES

1.

The half hitch is used to secure the free
line. Figure 7-16 shows unsafe and safe half
Eitches.

Two half hitches (Figure 7-17) provide a
more secure fastening to a pole or timber. it
is important that the second half hitch is
made by passing the running end around
the standing part and back under itseif
again as shown in Figure 7-17.

A round turn and two half hitches is an
alternative method of fastening a line to a

timber or pole, and involves passing the

running end of the line in two complete
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Figure 7-12. Tying a Running Bowline Knot Figure 7-13. Ty!r?\gaBowllne on the Bight
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4

Figure 7-14. Tying a Spanish Bowline

turns around the pole before makmg the

two half hitches as shown in Figure 7-18.

The clove hitch offers a fast, simple way of

fastenlng a line to a post timber or pipe

and can be tied at any point in the line. To

tie a clove hitch in the middie of the line;
make two turns close together in the line
and twist them to bring them back to back
as shown in Figure 7-19. Slip the loops over
the post. To tie a clove hitch at the end of
the line, two underhand loops are tied
around the post as shown in Figure 7-20.
The rol'lng or Magnus hitch is used to
tasten a line to another line, cable; timber
or post and it will remain tight under ten-
sion or pull. This hitch is_also known as the
mooring hitch. Figure 7-21 illustrates the
stéps in tying thp rolling hitch.

A sheepshank is used to shorten a rope as
a temporary measure. This may be
necessary to take the load off a weak or

29 :

damaged part of the line before
replacement can be accomplished. Figure
7-22 illustrates the steps in tying the sheep-
shank.

The t:mber hitch is used to fasten rope to

steady loads of posts, planks, timbers and

pipes. The knot will loosen when the ten-
sion or pull is relieved. The hitch begins
with a haif hitch and is completed by turn-
ing or twisting the running end around it-
self two or three times following the lay of
the rope (Figure 7-23).

A timber hitch and half hitch provides a
more secure hold on heavy poles or timbers
for lifting or hauling. This mvolves tying
one or two half hitches around the load,
and further along tying a timber hitch with
the running end of the line (Figure 7-24).

A catspaw (Fugure 7- 25) is a partlcularly

useful method of attaching the middle of a
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Figure 7-15. 'i"ying a Harness HMitch

Figure 7-16. Safo and Unsnfe Half Hitches

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

Figure 7-17. Two Half Hitches

Figure 7-18. Round Turn and Two Half Hitches 3
35y

Middle of a Line

line to a hook. When removed from the
hook. it unties itself.

The fisherman’s bend provides a secure
tastening for a line or cable to an anchor or
other situations where alternate tightening
and slackening in the line occurs. Figure 7-
26 illustrates a fisherman's bend. With the
running end, take two turns through or
around the object to be fastened. then
around the standing part and through the
loop formed by the turns. Finally, make a

half hitch around the standing part and

seize the running end to the standing part.
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Aruitoxt provided by Eic:
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Figure 7-20. T

71

Figure 7-21. Tying a Rolling Hitch

10.

11.

12.

The scatfold hitch is used to support single
scaffold planks so they will hang level and
be unable to tilt. Figure 7-27 iliustrates the
steps in tying a scaffold hitch.

The Speir knot provides a constant loop
with a non-slipping knot and can be
released easily by a pull on the running
end. Figure 7-28 illustrates the steps in
tying a Speir knot.

The becket hitch provides a secure means
of fastening a line to a ring such as the
becket of a block. Figure 7-29 illustrates

ying a Clove Hitch at the End of i

13.

the steps in tying a becket hitch. Pass the
running end of the line through the eye of
the ring, back around the standing part of
the line, then over both sides of the ioop
and up through the bottom half of the loop
as shown. Pull tight.

Barrel slings can be tied to hold barrels

bowline with a long loop. Make two “ears”
by. bringing the line at the bottom of the

ap 4 er the sides of the loop and slide
Qd)ip over oop
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Figure 7-22. Tying a Sheepshank

the “'ears’” over the ends of the barrel. The
vertical sling is made as illustrated in
Figure 7-31.

Note: Rope strength is reduced to 50% when a
knot or bend is tied anywhere along its
length.

Rope strength is reduced to 75% when a

hitch is fied anywhere along its length.

ERIC

Aruitoxt provided by Eic:

Figure
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Figure 7-24. Tying a Timber H

Half Hitch
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f’ig’ure 7-25. Catspaw Hitch

Figure 7-26. Fisherman's Bend o
Q
ERIC

Aruitoxt provided by Eic:
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Tying a Speir Knot

Figure 7-28
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Aruitoxt provided by Eic:
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Figure 7-29. Tying a Becket Hitch

ERIC

Aruitoxt provided by Eic:



SPLICES

Splicing is -a_ process of joining two ropes
together, or joining the end of a rope to a point
on the standing part. Splicing reduces the rated
strength of the rope by 10-15%. Both natural and
synthetic fibre ropés can be spliced, but for all
types of splices, two or more extra tucks are
required for synthietic fibre rope. An important
consideration in making splices is the care that
must be taken in unlaying the rope and
reweaving the strands so that the form and lay of
the rope are not disrupted.

Figure 7-31. ﬁaking a Vertical Sarrel éiinﬁ

ERIC

Aruitoxt provided by Eic:
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SHORT SPLICE

The Short Splice is the strongest type of splice;
however, it has the disadvantage of increasing
the diameter of the rope to such an extent that it
i§ unsuitable for some uses such as running
through blocks or sheaves.

Procedure

Step 1.

Step 2.

Step 3.

éte'p 4.

Step 5.

Step 6.

Step 7.

Unlay the strands at end of each rope
for six or eight turns. Whip the ends of
the strands to prevent their untwisting,
and bring together so that each strand
of one rope alternates with a strand of
the other (Figure 7-32, Step 1).
Bring the ends tightly together and
apply a temporary seizing where they
join (Figure 7-32, Step 2).

tucking; the sequence belng over one

and under one:. Figure 7-32, Step 3,

shows how Strand A is passed over
the strand nearest to it; which is

Strand D, and then under the next
strand, Strand E.

Rotate the splice away from you one-
third of a turn and make the second
tuck; Strand B is passed over Strand E
and then under Strand F (Figure 7-32,
Step 3).

Before making the third tuck, rotate

the splice again one-third of a turn

away from you: Strand € is then

passed over Strand F; and under the
next one, Strand D: The splice now ap-
pears as in Figure 7-32; Step 5.
This completes the first round of tucks
in the left hand half of the splice. Each
strand should now be tucked at least
twice more, always over one and un-
der one as before, making sure that
each strand lies snug and is without
kinks.

To finish the sphce reverse the rope

end for end so that Strands D; E and F

are now at the left instead of the right

(in the same position of Strands A, B
and € in the illustrations) and repeat

the tucking operation on their side of
the rope. Each of the six strands will
now have had at least three tucks. A

tapered splice is made by taking two
more tucks with each strand, cutting

strand before each extra tuck.

Step 8. When tucking is finished, remove the
centre seizing and cut off the ends of
all strands, leaving at least 3/4” on
each end. To give a smooth ap-
pearance, roll the splice back and
forth, either under your foot or bet-
ween two boards. The completed
Short Splice should look something
like the illustration in Figure 7-32,
Step 8.

Step 4

SRS SSSSES S \\\

\\\-‘\\‘\\\ NSS

Figure 7-32. Making a Short Splice
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LONG SPLICE

The Long Spllce is used for pulley work since it

perrmlts ropes that have been spliced to be run

through sheave blocks without jamming or
chafing. Unlike the short splice, the diameter of

the spliced rope is increased very slightly.
Procedure

To make this splice, begin by unlaylng

Step 1.

one strand of each rope for 10 or 15

turns; and whip the ends of each
strand to prevent untwisting. Then
lock the two ropes together by alter-
nating the strands from each end as
illustrated in Figure 7-33, Step 1:
Step 2. Starting at one end, take an opposite

of Strand B remains. Keep Strand B

tight during this step and pull it down
firmly into Strand A's former place.

Repeat this operation with Strands C

and D: Strand D is unlaid and Strand C

is laid in its place. The splice at this
stage is iliustrated in Figure 7-33, Step
2.

Now each pair of strands is tied
loosely together with a simpie
overhand knot, as indicated by
Strands A and B in Figure 7-33, Step 3.
Each knot is then pulled down into the
rope like Stréndé C and D.

Step 3.

Each strand ls now tucked twnce over

and under, as done in making the

Step 4.

Short Sphce Frgure 733 Step 4

shows Strands C and D after tucking.

If a smaller diameter splice is desired,

tapering can be done by tucking each

strand twice more; cutting away some

of the threads for each additional

When tucking is finished; cut all
strands off close to the rope and roli
the splice on the floor under your foot
to smooth it out. Thé compléeted Long
Splice is illustrated in Figure 7-33,
Step 5.

Step 5.

éiﬁe éPL|CE

Figure 7-33. Making a Long Splice

own side. This splice is made liké the Short
Splice except that only one rope is used.
Procedure
Step 1. Start by seizing the working end of the
rope. Unlay Strands A; B and C; to the
seizing and whip the end of each
strand. Then twist the rope slightly to
open up Strands D, E and F of the
standing part of the rope, as indicated
in Figure 7-34, Step 1.

The first tuck is shown in Flgure 7-34;

Step 2. The middle strand is always
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tucked first, so Strand B is tucked un-

standing part

Step 3. The second tuck is now made as
illustrated in Figure 7-34, Step 3. Left

Strand A of the working end is tucked
under Strand D, passing over Strand
E.

Step 4. Figure 7-34, Step 4 illustrates how the

easy to get at, the rope is turned over.
Strand C now appears on the left side.
Step 5. Strand C is then passed to the right of
and tucked under Strand F, as
illustratéd in Figure 7-34, Step 5. This
completes the first round of tucks:

Step 3 S{eb 4

Step 6. Figure 7-34, Step 6 illustrates the
" second round of tucks started, with
the rope reversed again.fo: ease in
handling: Strand B is passed over
Strand D and tucked under the next
strand to the left. Continue with
Strands A and C, tucking over one
strand and then under one to the left.
To complete the splice, tuck each
strand once more. Step 5 Step 7

Step 7. Remove the temporary seizing and cut
off the strand ends, leaving at least
172" on each end. Roll the splice back
and forth under your foot to even up

and smooth out the strands. The com-

pleted Eye Splice is illustrated in
Figure 7-34, Step 7.

NATURAL FIBRE LINE
MANUFACTURE OF NATURAL FIBRE LINE
Naturai fibre line is constructed by a process of St 6

twisting vegetable fibres together. Individua

fibres are grouped and twisted to form yarns;

and yarns are grouped and twisted together to

form Strands (Figure 7-35). Finally, a number of
strands are twisted to form a line. The line twist
is balanced by reversing the direction of twist for

each set of components: fibres and strands are

TYPES OF NATURAL FIBRE LINE

Fibre line is classified on the basis of the kind of

vegetable fibres used to manufacture it; 3,FI§uré 7-34. Making a Side Splice
, ; 344

A
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Figure 7-35. Construction of Natural Fibre Line

Manila fibres are made from plantain leaves:
Superior quality manila line is made frem long

fibres of light colour, as it is softer; more elastic;
strongar, durable and water resistant. Its
smoothness makes it preferable for running over
blocks and sheaves.

Sisal lingé has a harsher feel than manila and is
about 80% as strong. It has the advantage of
tolerating exposure to sea water very well.

Hemp fibres are short and soft, but it produces a
strong, rough line. Tar soaking, although
reducing the line's strength and flexibility, is
necessary to reduce deterioration from damp-
ness.

Coir and Cotton Coir line is rough and elastic
and floats on water. It is only 25% as strong as
hemp. Cotion can toierate a great deal of ben-
ding and running, but is too light for most uses.

Forms of Natural Fibre Line

The arrangement of strands in a line is an im-
portant feature of its construction. The three
principal forms are: hawser laid, shroud laid and
cable laid line:

Hawser laid line is composed of threiz strands in

a right hand lay (Figure 7-36).

Shroud faid line is composed of four strands in a
right hand lay around a centre core (Figure 7-
36).

Cable Iaid line is composed of thee ines (right
hand Hawser) arranged in a left hand lay (Figure
7-36). ’

4

Figure 7-36. Forms of Natural Fibre Line

CHARACTERISTICS OF NATURAL FIBRE LINE
Size  Fibre line is designated by diameter
and circumference (in inches).

Weight  The number of feet per pound of line
can be estimated with the following formula
within 12% accuracy: ’

34
(diameter)?

Exampie: }fo'r 5/8 inch line

34
(5/8)2

= 8.7 feet per pound

Strength  Line strength is described in ‘erms
of: 1) breaking strength and 2) safe working
capacity. The breaking strength divided by the
factor of safety gives the safe working capacity
which should never be exceeded. Excess lcads
damage the fibres and reduce the strength and
life of the line. The condition of the line, in terms
of exposure, wear, use and bending, must be
considered in estimating its strength as these
factors over time will greatiy reduce the line's
capability.
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Rated capacities for safe loads are listed in
tables for new line only. (See, for example, Table
7-1) .

A rule of thumb for estimating the safe working

capacity (in tons) of manila line is to square the

diameter (in inches), for example, a 1'/8" manila
line would have a safe working capacity of
117/64, or approximately 11/4 tons.

3. Cﬁafing ,rési,due, :—,di'rt and sawdust-like
material inside the line

4. Fragmentation of the core — core breaks
away in small pieces, indicating overstrain.

Examine the line in this way in a number of

places and finally pull out and stretch a few ran-

dom fibras to test for breakage resistance. Any

line found to be deficient should be destroyed or

cut into pieces too short for hoisting.
CARE AND MAINTENANCE OF NATURAL
FIBRE LINE

The functional lifé of natural fibre line can be ex-

Protection of Line Ends  Raw or cut ends of
{ine should be secured to prevent unlaying.
Tying a knot at the end of a line, or whipping will
secure the lay.

tenance. Knowledge of the characteristics and y
limitations of each Kkind of line will provide

S S e éiorajgo Eeijeriror,aﬁcin 'of natural fibre line
guidelines for good handling practices. : :

can be prevented by good storage practices.
These include the following conditions:

1. Storage areas should be dry.

Lines should be dried before storing.
Circulation of air around coiled line should
be provided such as gratings to support the
coils.

Fibre line shouid not be covered uniess ab-
solutely required:

inépéct ijn,és fréq;jéntiy io,deiermin’ejhe ac-
tual condition of the inner fibres, which is not ’
evident on the surface. Grasping the line firmly 2.
with two hands, untwist it slightly to expose the 3.
inner portion, and look for the following:
1. Mildew — inner fibres are dark and stained

and have a musty odour 4
2. Broken strands or yarns

TABLE 7-1. PROPERTIES OF MANILA AND SISAL LINE
Nominal Circum- Weight No. 1 Manila Sisal
diameter ference per 100 o D ~
(inches) (inches) (pounds) Breaking Safe Load Breaking Safe Load
Strength {pounds) Strength {pounds)
b _]_ tpounds) F.S. 4 (pounds) F.S. -4
V4. ..., 3/4 1.71 550 150 440 120
273 ... 11/8 3.45 1,275 325 1,020 260
V2..ooin.. 1172 7.36 2,650 660 2,120 520
5. ... 2 13.1 4,400 1,100 3,520 880
oo 2 14 16.4 5,400 1350 | 432 1,080
78 ... ... .. 2 2/4 22.0 7,700 1,920 6,160 1,540
Lo 3 265 s | 22 | 720 1,800
118....... 3172 35.2 12,000 3,000 9,600 2,400
114....... 3 3/ 40.8 13,500 3,380 1,800 2,700
2. 3172 58.8 18,500 3,620 14,800 3,700
138, .. 5 172 87.7 26,500 6,625 21,200 5,300
y S 6 105.0 31,600 7,750 24,800 6.200
2172....... 7172 163.0 46,500 11,620 37,200 9,300
3. 9 J 237.0 64,000 16,600 51,200 12,800
NOTE: Breaking strength and safe loads given are for pew line used under favorable conditions. As line ages or
déiéiid'ra'té’s'.ﬂﬁidéiéé#ii@!ﬂéjﬂﬁté §éfevloia'd'§r to one-half of values g;,ve?a J
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"""" Since fibre
line will contract when wet. it shouid be
slackened before exposure to rain or dampness.
Prevantton of Damage to Strands Although
continuéd usé will result in some fibre damage,
this can be minimized by:

1. Washmg line that |s muddy or sandy

2. Uslng softeners to pad sharp corners over
which the line must be pulled

3. Keeping line out of sand and dirt as much as
possible
Using knots that are easy to untie

5. Repairing broken strands in the line as soon
as possible:

Coiling and Uncoiling  New natural fibre line

is delivered in coils of 600 1200’ and lashed

or bound Generally an instruction tag will ac-

company the coil: After cutting the bindings or

lashlnigsigrasp the hne end inside the coil at the

bottom and pull it up through the middle to
prevent kinks from forming (Figure 7-37).

Figure 7-37. Uncoiling a Coil of Fibre Line
SYNTHETIC FIBRE ROPE
CHARACTERISTICS OF SYNTHETIC FIBRE
ROPE

Synthetic fibre ropes; partncularly nylon and

polypropylene; are becomlng more wldely used,

replacing manila rope in many instances: These
ropes have individual fibres running the entire

length of the hne rather than short overlapplng

fibres as in natural flbre rope. Th|s -accounts for

Table 7-2);

TABLE 7-2. RELATIVE srﬁsnsm OF FIBRE

ROPES (DRY) L A

Relative Capacuty
(Related to Nylon)

fype of Rope

Nylon 100%
Polyester 94%
Polypropylene 81%
Polyethylene 13%
Manila 67%

Synthetic fibre ropes are generally impervious to
rot, mildew ' and fungus and have good
resistance to chemicals They are Iighter and
fatlgue and wear reS|stance. outwearlng manlla
ropes by four or five times. They are liable to
melt at hlgh temperatures however, and should

not be used where heat is excessive or friction is

high enough to melt the fibres. They should not

be used near welding operatlons Generally, syn-

thetic fibre rope is abrasion resmtant and can

tolerate long exposure to water wtthout any
noticeable loss of strength or change in ap-
pearance.

TYPES OF SYNTHETIC FIBRE ROPES USED

IN RIGGING

Nylon Rope  Nylon rope is two and one half
times stronger than manila and is the most
widely used of the synthetic rope family. It is
chalky white in colour, has a smooth surtace, is
soft and pliant and has a feeling of elasticity.
Some propertles of nylon ropes are:

1. Hngh breaklng strength (wet or dry)

2. Light weight per unit of stréngth

3. Excellent elastucrty and tensile recovery

4 Superlor absorptlon of |mpact and shock
loads

Excellent flex and abrasion resistance

5.

6. Good flexibility

7. Excellent resistance to rot

8. Good sunlight and weather resistance
9.

High melting point:
24~



where shock loading
degree of stretch can be a serious disadvantage
it headroom for lifting is restricted and slings
must be as short as possible. Under actual ser-
vice conditions, nylon rope will stretch to about
16% under working loads and over 40% under
breaking loads. The initial loading of a nylon
rope produces a permanent elongation of ap-
proximately 8%, but recovery is complete from
subsequent stretching under load. Therefore,
nylon ropes should be broken in prior to field
use.

Nylon rope tolerates heat without loss of
strength or physical properties up to 300°F
(melting point 482°F.). Nylon ropes absorb
moisturé and iose approximately 10% of their
strength when wet as well as becoming very
slippery. Full recovery occurs when the rope

afiéérédi. Table 7-3 éofﬁb’aféis' ﬁyiéﬁ and manila
ropes under a heavy sustained load.

Store nylon rope away from heat and exposure
to sunlight. Nylon is highly resistant to aikalies,
but can be degraded by most acids, paints and
linseed oil, and all contact with chemicals
should be avoided. If contact is suspected, wash
the rope thoroughly in cold water and then
carefully examine the fibres for evidence of
weakening.

Braided Nylon Rope Braided nylon rope
provides the highest possible strength since the
load is divided equally between a braided sheath
and a braided cora. The rope is soft and flexible
and does not twist or kink. Twisted three strand
rope transm.its a turning, twisting moiion under
load while braided nylon does not.

Braided nylon presents approximately 50% more
surface area for wear and grip, is stronger_for
size and more stable, éxhibits less stretch when

TABLE 7-3. COMPARISON OF NYLON AND MANILA ROPES UNDER HEAVY SUSTAINED LOAD

'Y

A B
<

3.5 HOURS
TIME SPAN

P1= 50% OF THE BREAKING LOAD OF THE NYLON ROPE

P2=50% OF THE BREAKING LOAO OF THE MANILA ROPE

FIBRES IN MANILA ROPE ARE NOT CONTINUOUS & TEND TO
SLIP WHILE UNDER
LOAD:

'1‘ -
J 15
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working; has less permanent stretch and greater

flexublllty than three strand nonn ropes.

The braided sheath and core construction is
available in synthetic combinations in addition
to nylon:

1. Nylon core/nylon cover—hlgh strength:;

more stretch; good wearing qualities

2. Polypropylene core/nylon cover — lower
strength' lower stretch
low stretch, high strength and good abrasion
resistance.
For example, a nylon core/nylon covér rope with
a nominal diameter of 7/8 inch carries a safe
working load of 4.800 pounds, while a
polypropylene core/nylon cover rope will carry a
safe wnrking load of 4,150 pounds. A
polypropylene core/polyester cover rope will
support a safe working load of 3.800 pounds.
The safety factor for braided synthetnc com-
binations is 5.

Polyester Rope Polyester rope (Trade
names: Dacron. Terylene) is nearly identical to
nylon in appearance but has little or no elastic
feeling. Size for size, it is heavier and not as
strong as nylon rope although sirnilar iri con-'
resusts creep under sustalned Ioads. The low
strétch properties of polyester ropé represent a
considerable advantage where headroom is
limited since, after the initial permanent stretch
of approximately 6%, subsequent loads produce
a temporary lengthening of approximately 5.9%
(compared to 16% for nylon). Polyester ropes
should be broken in before field use:

Abraslon reS|stance is stmllar to nylon rope lee
rylon, polyester rope is unatfected by tem-
peratures up to 300°F. It absorbs much less

water than nonn and thus does not lose strength

Polyester rope resists sun and

when wet

weather damage as well as attack by rot and

mildew, however, precautionary storage prar-

tices are recommended: Polyester is m

resistant to chemicals than nylon; but exposu, .

and contact should be avoided: Slings should be

washed frequently in cold water.

Polypropylene and
polyester ropes are almost identical in ap-

pearance; they are available in various colours

and are smooth and pliant and somewhat slip-

pery. particularly polypropylene.

A singular advantage of ponpropylene rope is

its ability to float on water, however; it is not as

strong as nonn or ponester and ranks between

natural fibre ropes and the more sophisticated

nylon anc polyester.

Stretch properties of polypropylene ropes vary

with the type of construction; however, they

generally exceed those of polyester. Energy ab-
sorption is approximately half that of nylon.

Polypropylene ropes have a heat tolerating
capacity comparable to nylon and polyester;
however, some deterioration occurs in sunlight.
Chemical resistance is generaily good as is
resistance to rot and mildew. An important
feature is polypropylene rope's safety around
electricity as it is a non-conductor because it ab-
sorbs no water.

Polyethylene Rope Polyethylene ropes are
low in strength compared witi the other syn-
thetic fibre ropes. They tolerate heat only up to
250°F and undergo some deterioration in
sunlight. They are, however, resistant to
chemicals except sulphuric acid.

WIRE ROPE

CHARACTERISTICS OF WIRE ROPE

Wire rope is used for so many purposes today

that it is not practical to enumerate them all:

Because of this widespread use it cannot be ex-
pected that one type or construction of rope;
varying only in size and strength; will meet all
requirements.

Listed below are some common terms and their

abbreviations used to designate types of con-

struction of wire rope:

R.L. Regular Lay

L.L. Lang Lay

F.C: Fibre Core

I.W:R.C. Independent Wire Rope Core
6-19 6 strands 19 threads
6-24 6 strands 24 threads
6-37 6 strands 37 threads
M.S. Mild Steel

cC.C. Cast Crucible

I.P. Improved Plow

S.1.P. Special Improved Plow

Gal Ga%a;i'ig_ed
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To determine the breaknng strengths and safe

working loads for the various types of wire rope

used in the Boilermaking trade it is essential to

know the construction of the rope: The most
commonly used wire rope is 6-19 and 6-24 Plow

Steel in Ordinary Lay. Galvanized wire rope is

used under certain unusual envnronmengqliggnf

plants and pulp mills. Lang ktay wire rope is

mostly used on shovels and drag lines. Under or-
dinary conditions Fibre Core is used, but where
additional strength or resistance to compresswn
is required Independent Wire Rope Core is

chosen.

A process called Preforming of wire rope per-
manently shapes the fibres into the position they
will occupy in the finished rope. This makes the
rope more stable and more resistant to un-
stranding by redicing internal stresses.

GRADES OF WIRE ROPE
Grade 120/130 Special Improved Plow Type II is

used in the manufacture of wire ropes for

special mstallanons where maximum rope

strength is required and condmons permit use of

this heavy grade rope with existing hoisting
equipment.

Grade 115/125 Special Improved Plow Type [ |s

also used for special applications when

breaking strengths in excess o[ those optamed

with Grade 110/120 are requured Vand existing
equipment can handle the rope size:

Grade 110/120 Improved Plow has high tensile
strength, tough wearing qualities and fatigue
resistant propertieés. This is the most frequentiy
used wire rope.

Three further grades of wire rope are in less
frequent use. Their capabilities make them
suitable only in situations where strength is
secondary to fatigue resistance. These grades
are: Grade 100/110 Plow, Grade 90/100 Mild
Plow and Grade 80/90 Cast Crucible.

éaivanized wiréé are cojéted,, with zinc at
finished size either by the “hot dip™ or “‘electro”
process.

Drawn Galvanized wires (sometimes called
Drawn After Galvanized or DAG) are coated with

z:nc at an mtermed»ate size and the zinc-coated

wire cold-drawn to the final or required finished
size:

Bryanized wire is zirc-coatéd by a spécial
process employed by . British company,
whereby the zinc becuimes an intégral part of the
wire |tself Note that galvanized finishes can be

applied to any grade of rope wiré except

phosphor bronze and copper wires.

Corrosion Resnstmg wire is usually a chrom|um-

nickel steel aIon with high resistance to

corrosion. It is aused under conditions where
galvanized wire will rust and fail:

Phosphor Bronze and COpper wires are used

only where corrosion resistance and non-

sparking qualities are requured as in marine and

hazardous industrial applications:

WIRE ROPE LAYS _
Regular Lay (Ordinary Lay) ropes have the
wires in thé strands laid in one direction while
the strands in theé rope aré laid in the opposite
direction. This results in the wire crowns run-
ning approximately parallél to the longitudinal
axis of the rope. These ropes resist kinking and
twisting and can withstand considérable
crushing and distortion due tp the short length
of exposed wires.

Lang Lay ropes have the wires in the strands

and the strands in the ropes laid in the same

direction: Thus the outer wires run diagonally

across the rope and are exposed for longer
length than in Regular Lay ropes, providing

greater wearing surface and greater resistance

to abrasion. Lang Lay ropes are more flexible

than Regular Lay and resist fatlgue better: Lang

Lay ropes are more liable to kink and untwist

and will not tolerate the same degree of distor-

tion and crushing. The ends of LangﬁtﬁayﬁRopes

should be permanently fastened to prevent un-
twisting.

Right Lay or Left Lay ropes have strands
“rotating” to the right. while a Left Lay rope is
the opposite. Most ropes in use are Right Ltay
ropes. (See Figure 7-38).

Preformed wire rope is constructed of strands
and fibres shaped permanently into the contour
they will take up in i*» completéd rope. In Non-
Preformed rope the wires are forcibly held in
position throughcut the life of the rope, as can
be seen by cutting such a rope at any point,
when strands and wires will immediately fly
apart. Preforming the wireés and strands
pf_f\{fms this as they all lie naturally in their true
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“ft lay REGULAR LAY
“igure 7-33. 1, pes of Wire Rope Lays

positions free i il stréss. The ad-
vantags of Pref ... I wire ropé are:

1. It is ilexible Tt o ond easy to handle.
"4 < -enly over $heaves.

2. It I;U é ém(.“:. .

3: It makes Lai.y l.ay construction practical for
many applications. 2reformed rope in Lang
tay or Regular Lay is completely inert.

4. It gives considerably longer life than

Regular Lay rope of equivalent size due to
reducrtiorr] and oniform distribution of in-
ternal stresses;

5. It is the only wire rope that evenly balances

the load on individual strands and wires. The

remarkably uniform.
6. It is safer to use as broken wires do not
wichker out to tear at hands and clothing.
7. It is more easily spliced. since there is no
need to seize the strands as they fall into
correct position more easily.
It resists kinking better than other ropes.
9. It tolerates many of thé abuses to which wire
rope is oftén unavoidably subjected.

TYPES OF WIRE ROPE

Round Strand ropes are the simplest of the true
They consist of from 3 to 36 strands: iaid in
various arrangements concentrically around a
core. The use of round wires laid in geometric
patterns résults in a round strand. Figures 7-39
illustrates only two of many round strand wire
arrangements available.

Where strands are made up of two or more
layers of wires around a centre wire the wires in
these layers may be cross-laid. That is the pitch
or length of lay will be longér for thé outer

18 x Z,?P““d Strand
Fibre Core

6 x 7 Rddﬁ&ﬁ;siréri&
Fibre Core
Figure 7-39. Round Strand Rope

layers as related to the next inner layer. This

construction is limited to small ropes and cords,
to some ship ropes and to standing ropes in
larger sizes.

For all other purposes ropes of squali-iaid con-
Struction are preferable. By this method aii
layers of wir@s have the same pitch or iength of
lay. Each wiré in éach layer therefore lies either
in a bed formed by the valleys between the wires
of an underlayer or alternatively along the
crown of an underlying wiré. Becauseé no layer .
of wires ever crosses over anothér an equal-laid
rope maintains its diameter in service, has more
solid cross section and improved fatigue life as
compared to cross-laid ropes.

Flattened Strand ropes are built up of triangular
shaped strands or strands of oval shape. Certain
types. specifically non-rotating ropes. are built
ot a combination of oval around triangular, or
sometimes oval around round. In the case of
triangular shaped strands the wires forming the

strand are laid on a triangular shaped core
formed of a single triangular shaped wire or of

three or more round wires. The wires forming an

oval strand are laid on an oval shaped centre
ribbon or around a groop of usually foar round
wires laid parallel. Because of the trianguiar

,'3,]»4
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have smallér fibre cores than do round strand
ropes. Hence. size for size, flattened strand
ropes have approximately 10% greater metallic
area with comparable increased breaking
strerigth. Figure 7-40 illustrates two of the
various flattened strand wire arrangements
availabie.

‘.’6 se2e 4

%.9,0,9
o 6x9/6x7
Flattened Strand Flattened Strand
Fibre Core Fibre Core

Figure 7-40. Flattened Strand Rope

With ropes of this type frictional wear is spread
over a greater number of outer wires of the rope
as compared with a round strand rope. In the
flattened strand construction, with the friction
distributed over a greater external Surface, wear
is more even and the loss of Sectional area of
the vital outside wires much reduced. Because
of the smooth surface and circular cross section
obtained with flattened strand rope the wear on
sheaves and pulleys is materially reduced and in
the case of ropes used for endless haulage
systems the increased external bearing surface
eénables grips and clips to be more securely em-
ployed. Also, owing to its more solid con-

struction, this type of rope is less likely to be

forced out of shape by such clips.

Locked Coil rope differs completely from both
round strand and fiattened strand rope. Instéad
of a group of individual strands closed around a
central core member it is a single strand buiit up
of layer upon layer of wires. The centre or core
of the locked coil rope consists of a concentric
laid one or more layers of shapéd wires, the
outer layer aiways being intérlocking. The
shape or shapes of all shaped wires in a locked
coil rope depend on the rope diameter and its
end use. Typical locked coil wire arrangements
are illustrated in Figures 7-41.

Locked coil ropés have a_ higher breaking

and the samé nominal strength grade. Because
of their smooth éxternal surtace depreciation in

,:Lo'c'kedi Eoij
Winding Rope

Locked Coil

Track Rope

Figure 7-41. Locked Coil Rope

strength caused by frictional wear on drums or
pulleys is dreatly reduced. Because of their
design locked coil ropes aré less subject to
rotation and stretch than Stranded ropes.

Concentric Strand rope as its name implies con-
sists of round wires laid layer upon layer around
a centre wire. This Simple strand construction is
used exclusively for static purposes such _as
bridge suspension ropes, standing rigging and
similar purposes. (See Figure 7-42).

Two general arrangements of wires are used:
The first consists of concentric layers of wires of
onie size around a somewhat larger centre wire.
The second consists of one or more concentric
layers of wires of one size around a core group

made up of an equal laid strand.

67 Wire.

19 Wire.
Concentric Strand
Figure 7-42. Concentric Strand Rope

WIRE ROPE CORES

The core forms the heart of the rope and is the
component about which the main rope strands
are laid: The core supports the strands and is in-

tended to keep them from jamming against or
contacting each other under normal loads anc
flexings: The core may take one of several forms

depending on the conditions under which the
rope will be used.

types of service providing maximum flexibility
and elasticity to the wire rope. Generally made
of hard fibres, usually sisal and occasionally
manila, it may also be manufactured from man-
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Figure 7-43. Fibre Core

made fibres such as polypropylene or nylion.
These latter cores aré useful where conditions
surrounding the rope's use could result in
premature failure of végetable fibre cores. Sisal
and manlla flbre cores are |mpregnated durlng

havmg preservatrve propertles Cotton and jute
fibres are frequently used in cores for smal!
cords such as sash cords, etc.

Independent Wire Rope Cora (IWRC) (Frgure 7-

44) consists of a 6 x7 stranded stee) wire ropé

with a 7 wire centre strand. Its greatest use, is

where ropes are subjected to severe pressure

while runnlng over sheaves or winding on to

drums. This core should be used when rope

operates in temperatures damaging to natural or

man-made fibres. It provides additional strength

and less stretch with less resilience.

Figure 744. Independent Wire Rope Core

Strand Core (Figure 7-45) consists of a strand of
steel wirés, nominally 7, 19 or 37. It is oc-
casionally used in running rope of smaller
diameters rather than IWRC. It may also be used
in standing ropes, guys, suspender ropes; etc.
where extra stréngth reduced stretch and
maximum resistance to weathering are required.

Armourad Core (F;gure 7- 46) is made of a Iayer
of steel wires laid around a fibre centre. It

Figure 745. Steel Strand Cors 34 9

.

Eigure 7-46. Armoured Core

provrdes superior wire-to- wrre contact with the

main rope strands as compared to IWRC's. The

armoured core provides greater strength and

resistance to crushing than fibre core.
WIRE ROPE CLASSIFICATIONS

6 x 19 Classification  This classification
covers ropes with 6 strands closed around a

fibre or steel corefangr|nglufqes”rfopes haVing 17

Flgure 7-47. Rope of 6 x 19 classification is used

on a greater varrety of applloatrons than any
other. ] ~on brid
cranes and gantrys; shop cranes and mobile

cranes, hoists and derricks, dredges aniq 9Iarn
shells, drag lines and scrapers; power shovels
and trench hoes, blast-holes drills and in in-

dustry generally.

Ropes in this class are available in regular lay
or lang lay, with fibre coré or with independent
wire rope core. While usually right lay, left lay is
made for special purposes as, for instance,
blast-hole drilling.- The use of lang lay rope,
where possuble aIso improves flexibility, and

provides additional resistance to abrasive wear.

A wide chorce of wire arrangements in the
strands is available; glving varying com-
binations of flexibility and resistance to abrasive

wear. This adaptability is primarily achieved

through the number of outer wires in each
strand, ranging from 8 to 12;

The diameter of wire rope is the main factor in

the size of load that the rope can safely take.
Table 7-4 gives the breaklng | strains and safe
working loads for 6 x 19 plowsteel F:C. wire

rope.
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TABLE 7-4. anis[kas STRAINS AND SAFE
WORKING LOADS
6 x 19 Plowsteel F.C. ere Rope
Diameter Breaking S.WiL,
Stram in Tons Tons
3/8 6.0 1.1
172 10.7 2.4
5(8 16.5 33
3 238 a7
7/8 32.0 6.2
1 a1.7 83
1-1/8 53.0 10.6
11/ 655 3.2
1.1/2 96.0 19.1
2 _ 169.0 53.8

6 x 37 Classification This classification
covers ropes with 6 strands closed around a
fibré or stéel coré and iricludes ropes having 27
to 49 wirés per strand. This rope is designed for
maximum flexibility with a reasonable degree of
résistarice to crushing and is in general use on

applications such as overhead shop cranes
where high rope speeds and multxple reeving

are encountered and where Iayer -on-layer win-

ding is normally mvolved Such ropes also find

wide-spread use in their larger sizes on power

shovels, dredges, drag lines, etc. where, for con-

suderatlons of mobility and welght winch drums

and main rope sheaves must be limited in size.

Ropes in this class are available in regular lay
(Figure 7-48) or lang lay, with fibre core or
independent wire rope core. While usually made
right lay; left lay is made for special purposes,
as; for instance; where ropes operating in pairs
may consist of one right lay and one left lay to

cancel out torque.

A wide choice of wire arrangéments in the
strands is available, thus giving varying degrees

Figiure 748. § x 36 Right Roguiar Lay,
Fibre Coré

of erX|b|I|ty and resistance to abrasive wear. AII

rope sizes are not necessarily manufactured in
every strand construction? Adaptability is
prlmarrly achieved through the number of outer
wires; ranging from 12 to 18 per strand. The use
of tang lay rope, where possible, aiso improves
flexxbrllty and provides additional resistance to

wear.

6 x 7 Galvanized Rigging and Guy Ropé  This
group includes ropes with 6 strand$ closed
around a fibre core and having 6 or 7 wires per
strand. These ropes are used as standing ships’
rigging and for guying of towers, derricks,
smoke stacks, etc. on shore. Individual wires are
galvanized beforé being fabricated into ropes in
accordance with Canadian Standards
Association Standard G-4 requirements for
Galvanized Wire (Figure 7-49).

Flbre Core

SPLICING WIRE ROPE

The Iength of a long spllce in wire rope is
governed by the size of the rope. The Iength of
splice for 6-strand ropes of various diameters is
calculated as follows:

Mulhply thn dlameter of the rope by 80 (gives
length of splice in feet)

Example:

For 3/4 "' rope: 3/4 x 80 = 60’

PROCEDURE FOR SPLICING WIRE ROPE
Mark off 1/2 theé total splice length
from each of the two rope ends. These
marks represent the point of marriage
(Figure 7-50).

Unlay two strands from each p|ece to

Step 1.

Step 2.

the marks and interlay the ‘pairs as

shown in Frgure 7-51. Pull the ropes
together snuggly at the marry:

Unlay Strands 1 and 2 back to the 15’
mark and lay Strannds A and B in their
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~3/4"
dia.

marriage point

Figure 7-50. Marriage Point of Two Ropes

place. Then take Strand 1 and unlay it
further, back to the 25’ mark and lay
Strand A in its pltace (Figure 7-51):
Step 4. Unlay Strands C and D back to the 15’
mark (ln the opposite rope) and lay
Strands 3 and 4 in their place. Then
take Strand C and unlay it further,

back to the 25’ mark and lay Strand 3
in its place (Figure 7-51).

Step 5. Unlay Strand 5 back to the 5’ mark

and lay Strand E in its place Then
unlay Strand F back to the 5’ mark (in
the opposite rope) and lay Strand 6 in
its place. The splice should now be
laid out as in Figure 7-52.

Step 6. Cut all ends, leaving 5’ on each end
for tucking: the ends aré laid into the
rope replacing the core. To open the
rope for cutting the coré and tucking,
divide the rope in half with a marlin
spike whlch enters the rope from the

opposnte side to the position of the

strand to be tucked. With a smaller
marlin or pliers, pull out the core and
cut; pulllng the end out slightly in the

direction in which the tuck will be

made. With the end of the tucking

strand underneath the large marlin,
rotate the marlin in the direction of the
tuck to force the tucking end into the
centre of the rope as the core is being
pulled out at the end of the tuck; cut

off the core so it does not abut the end
of the tucked strand.

3 C 1 D 6 F 5 E 2 B L
e T 777 ST

’5-—L— -»-,’4—5*-4-5-4*5—;
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Repeat this procedure for all tucks. A
slight bulge will be noticeable where
each tuck begins but this can be tap-
ped down with a wooden matlet and
will disappear entirely as soon as the
rope is used.

Step 7.

A competent long splice in wire rope
produces 95% of the rope's rated
capacity.

EYE SPLICE IN WIRE ROPE

A number of acceptable variations of the wire
rope eye splice are in common_use. The method
set out here represents a logical step by stép
procedure resulting in a smooth splice of
maximum strength.

in Figure 7-53 the cross-sectional illustrations
with lines indicate the direction and placement
of strands entering the main rope. The solid
arrow illustrates thé point of entry and direction
of the mariin spike.

Procedure:

Secure the rope in the vise with the
desired eye below and the required
Iength ot dead rope alongside the
main rope above (Figure 7-53, step 1).

Step 1.

It an upper suspension vise can be
secured to the main rope, and the
lower vise can rotate, take one com-
plete turn against the lay of the rope
to loosen the tension of the strands in
the lay. At this time unlay the strands
of the dead end of the rope as
illustrated in Figure 7-53 step 2.

Step 2.

Crive marlin from front to back at the
point of entry passing under two
strands to the left of the entry point
(keep the main core to the right of the
spike). Rotate the spike upward with
the !ay for a half turn around the rope
(Figure 7-53. step 3):

Step 3.

Enter £'-and 1 under the marlin; pull
through: and rotate the spike back
down toward the vise {in a direction
égeihst the Iay) fdrcing the Strérid

Step 4.

time to nest the strand well down.

Determine Strand 2 on the dead end
(next strand up the flay); unlay and
separate.

Step 5.

Drlve the marlm from front to back en-

tering over the top of Strand 1 but

Step 6.
coming out behind the next strand to
the nght at the back (keep the main
core to the rnght of the spike). Rotate
the splke upward as before (Figure 7-
53, step 8).

Enter Strand 2 under the marlin and
nest it well down as with Strand 1.

Step 7:

Step 8. Select and unlay Strand 3.
Step 9. Drive marlin from the back passing

under two strands to the rlght of the

|n|t|a| entry pomt (Keep main core on

opposite side of marlin from previous

paths:) Rotate 7up7ward as before. (See
Figure 7-53, step 9:)

Enter Strand 3 from front under marlin
and nest it well down.

Step 10.
Step 11. Select and unlay Strand 4
Step 12. Drive marlin from the back passing
under one strand to the right of the
initial entry point. Rctate upward. (See

Figure 7-53, step 12.)

Enter Strand 4 from front under marlin
and nest.

Step 13.

Note: Four strands are now tucked and note
that all four enter at the same place but cuine
out between four consecutive strands from: 1aft
te right at the back of the m=:: rope.

Sté'p 14. Drlve marlt.n t-=m the teaist at the entry
point pasting vncer cas .,t'and tfoﬁthe
léft of the spi&. 20 not qd.ive the spike
in too far.

Step 15. Force the spike hard to the i and at
the same time forc:. the cu:2 of the
dead end cf rope inder o back of
the spike, Rot=ze it shive o ovwued for
the usual palf tumn o -0 .= dead
core up alongsids ihs Tman care
(Figure 7-53, stei 155,

Step 16.. Select and unlay Stats &

Step 17. Enter qtfand 5 under marii® #nd ridt

. but do not withdi rwsprki

as befc. ,
Contlnue upward for *liree more j..o!
with Strend 5 in the same manner,

ot
o
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STEP 1

STEP 6

STEP 9

(continued)

W
Ir

Figure 7-53. Making an Eye Splice
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STEP 15

STEP 21

STEP 19

355

Figure 7-53. ﬁakinﬁ an Eyo Spllco (ccntinuéd)
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keeping the core ahead of the sptke

forcing it into the centre:

Cut core short at this point and Iay the

end into the centre of the main rope:

Step 18.

Drive rnarlln (rom,th'e,front under the
second strand to the Ieft of the initial

Step 1¢.

rotate upward as before (Flgure 7-53,
step 19).

Enter Strand 6 under marlin and nest
as before, without withdrawing the

spike. Continue upward for three more

tucks; nesting each tuck in turmn.

Step 20.

Complete three additional tucks for
Strands 4, 3,2 ana 1 in the same man-
ner (Figure 7-53, step 21).

Step 21.

Check tha sphce for unlformtty of
tucks around the main rope. If any

strands are burled drive the marlin

onder the strands at the top of the

sphce and rotate the spike downward

to ease them into position.

Step 22.

Remove the eye spiice from the vise

and lay it on a flat wooden surface
and shape it by pounding it on all
sides with a wooden or soft faced

metal mallet.

Step 23.

Cut off excess from tucked strands
(Figure 7-53. step 24).

Step 24.

FLEMISH EYE LOOP IN WIRE ROPE
The Flemish Eye Loop is a guick method of

creating a temporary eye at the end of a wire
rope.

Procedure:
Step 1. Unlay the rope into two sections for a
distance equal to the iength of the
loop plus ten times the diameter of the
rope {Figure 7-54, step 1).

Tie an overhand knot wt',th the two
parts at the top of the eye (Figure 7-54,
step 2).

Step 2.

Take Part 2 and Iay it into the grooves
of Part 1 down to the throat of the eye
(Figure 7-54; step 3).

Step 3.

Take Part 1 and Iay it into the groc)ves

Step 4. t
of Part 2 down to the throat of the eye:

Step 5. érrng Parts 1 and 2 together and
‘recombine them as in the original lay
(Figure 7-54; step 5).

Step 6. Apply a“ U-bolt and Saddle clip to

secure the dead end to the main rope
at a point appreoximately eight times
the rope diameter below the throat of
the eye (Figure 7-54, step 6).

ENTJ Aﬁ‘ziéﬁiviéhﬁ‘é Eon WIRE ROPE

venient attachment to hooks pulley blocks,

equipment, etc. by several satisfactory methods.

Zinc (Spelter) Socket A properly attached
zinc-type socket will develop 100% catalogue

rope strength. This socket is available in both

open and closed types (Figare 7-55).

Swaged sockets are applled

Swaged Socket

by_pressure to the rope end and will _develop

100% of catalogue rope breaklng strength:

types (Flgure 7- 55)

Mechanically Spliced Eye These are’
generally of two types: the Flemish Rolled Eye
and the Fold Back Eye.

For satisfactory life the eye should bé protected
by a wrought steel or a cast <teel thimblé. Either

SWAGED SOCKET

SPELTER SOCKET
(open type)

(closed type)
Figrre 7-55. Socket End Attachments
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Figure 7-54. Making a Flemish Eye i.oo'p J .
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of these splices will develop strengths better
than 95% of catalogue rope strength.

Flemish Rolled Eye
A flemlsh rolied eye (thure 7-56) is made and
the strand ends secured agamst the live por-

t|on of the rope by means of a steeI or

press under specmed pressures.

Fold Back Eye
A fold back eye (FIgUre 7-56) is niade SImply

by bending the rope to the eye dlmensmn

required and securing the free or dead end of

the rope against the live portion of the rope by

means of a steel or aluminum sleeve set in

place with an hydraulic press under specified
pressures.

“/

FLEMISH ROLLED EYE FOLD-BACK EYE

Figure 7-56. Mechanically Spliced Eye End
Attachments

§Waged or ,2"({:3& iiéirijte The swaged or
zinced ferrule \~igure 7-57) is used mainly in the

1
Figure 7-57. Swaged or Zinced Ferrvie End
Attachment

securmg chokers to Iogs or tag Itnes These end
fittings are used in conjunction with “Bardon"
type choker hooks, butt hooks, arch hooks, etc.
Such ferrules are aiso used to anchor hoisting

ropes to drums on small overhead eléctric- and
air-powered hoists.

HANDLING AND CARE OF WIRE ROPE
UNLOADING

Fiopes’ should be uhicjaded troj'n trucks, trailers;
railway cars etc With céré (FigUré 7-:58) The
pact could fracture or separaté the reel drum
from the reel flanges. The bést way to lift 4 reel
9} rope is to place a bar or heavy pipe through
the central hole of the reel and connect by
slmgs to a sutitable hoist. If a honst is not

available, improvise a ramp of heavy planks and

tresties and roll the reel down under control at

all times:
UNREELING AND UNCOILIMG

When removing wire rope from the shipping reel
or from the coil in which it is received it is
essentlal that the reel or the conl rotate asthe
,from, a statuo,nary reel or coil will almost
inevitably result in a kinked rope and the rope
will be ruinéd béyond repair at that point.
Unreeling  To unwir

of three methods may be used.

Pass a shaft through the reel, moun-

Method 1.

ting the shaft on two jacks; one on
either side. Grasp the free end of the

Figure 7-58. Unloading Wire Rope

357
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which rotates as the rope unwinds.
Aprly a piece of planking as a lever
to one of the flanges to act as a
brake to keep the rope tight and the
reel from overwinding (Figure 7-59).

Method 2. Hold the free end of the ropé while
the reel is rolled along the ground
or ticor (Figure 7-60).

Method 3. Upend the réei with one flangé on a
turntable. Unwind the rope in a
similar manner to Méthod 1. Extra
braking must bé mairtained to keep
the rope under sufficient tension so
that slack will not accumulate
resulting in the rope's dropping

below the lower reei-flange or turn- top of the drum or from the botto, . ui the it fo

table (Figure 7-61). the bottom of the drum (Flgur«, 731 Vs avoids
) ) - ] puttlng a reverse bend into the: rmJe as it is
When re-reeling rope from the rope reel as in being mstalled A reverse behd .23 make the
Method 1 to a drum on a piece of equipment. the rope livelier and harder to handle.

Figure 7-62. Re-Reeling Wire Rope

Uncoiiing To unwind a rope from a coil

either of two methods may be used.

Method 1. The preferred method is to secure
the free end of the rope and then
roll the con of ropg along the

ground like a hoop (Flgure 7-63)

Exercise care at all times to ensure

that all rope remaining in the coil is

held together so that no tight coils
or kinks will occur.

Method 2. The coil of rope may be laid on a
turntable and the free end puiled
out as the turntable and coil revolve
(Figure 7-64). The turntable should
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ﬁgure 7-64. Uncoiling Rope-Method 2

have a centre of approximately the
same diameter as the eye in the coil
and some means Should be
provtded to ensure that the turns of
the rope will not flip up and fall over
this centre. Apply a wcooden planit
brake to the periphery of the turn-
tabie to prevent overwinding.

STORAGE

Unwrap and =xamine new rope immediately after

delivery, Apply a fresh coating of rope dressing
if necessary. Rewrap rope and store under cover
in a clean, dry area, keeping the réel off the
ground by steel or timber cribbing (Flgure 7-85).
Examine rope periodically and renew dressing
a5 required;

nealed iron wire or strand be maintained on the

Flgure 7-65. Wire ﬁo’po Stored on Cribbing

ends of ropes; whether Preformed or not. 't ropes

are not properly serzed prior to cutting, wires

and strands are apt to become slack with con-

sequent upsettmg of umformlty of tensions in

the rope. This could result in overloading of

some wires and strands and underloading of

others, leading to high strands. birdcaging of
wires or breakage of wires and strands. Non-
rotating ropes, regardiess oj bcfonstructton

depend on retention of built-in torsional balance
to resist rotation under load.

There are two approved methods of seizing:
This method is generally used on
ropes larger than 1’ diameter.
Place one end of the seizing wiré in
the valley between two strands
(Frgure 7-66); then turn its long end
at right angles to the rope and wmd

Method 1.

close; tlght wmdlng, in a dlrectlon

opposite to the lay of the rope, until

a Iengthﬁorf seizing not less than a
has been wound.

rope diameter

Twist the two ends together and by

alternately tightening and twisting

these ends, draw the seizing tight.
Best results are obtained when the
seizing is applied with a serving

bar.

39uro 7-66. Stranding Rope-Method 1
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Method 2. This method IS usua||y used on

ropes and strands of 1" diameter .o

and smaller. Wrap the seizing wire

around the rope in a close: tight

winding in a dlrectlon opposite to
the lay of the rope (Flgure 7-67).

Each seizing should consist of from i ] L o
8- 10 closely wound wraps of Figure 7-67. Stranding Rope-Method 2

tolge‘t(her bg,,[’?t”d, 'T‘a,,,?,,,‘?o“"ttelr' galvanized. Table 7-5 lists the number of recom-
Clockwise direction approximately mended seizings for various types of ropes.
at the centre of the seizing and

about /2 _from the rope. Using cut- L BRICATING METHODS

ters. alternately twist and talhe cp
Whether stationary or in motuon steel wnre ropes

the slack until the serving is i*ght X
on the rope. Twist seizing ~ o3 must be protected from _corrosion. When in

tightly against the serving. wing
twisted ends into a knot and cut off
the ends of seizing wire.

faces. During manufacture a Iubrlcant that will
satisfy both these requirements at least for a
time is buili 1,0 the $trands of wire and the core

Seizings on locked coil ropes will range in Exposure *r thé e€léments and normal rope
length from 10-20 rope diameters .nd their num- operation «w#i Sasaves and on and off drums
ber will vary with rope diameter andg con- wilt _graddally depiszte and contaminate the
struction. Should it beé necessary to cut off a libricant. Miost ju--+3 should be lubricated at in-
piece of ropeé containing one or mojie original tervals dependlng on the type of service to
seizings. apply an equal number further up the mnmmlze corrosion and wear and extend rope
rope betoré making the cut. Seizings on locked li"a
coil ropes must be applied with a serving bn.l' or 7 7
mallét and soldéréd in place. The seizing wire c: Clean a used rope with wiré brushes, scrapers.
strand must hence be either tinned or compressed air or superheated stéam. In some
TABLE 7-5. RECOMMENDED NUMBER OF SEIZINGS AND SIZE OF F SEIZING WIRE OR STRAND
Minimum Number of é:ejngs - Approx Diadfieter
of Seizing, Inches
) N Noni- Rotatmg Ropes
L 6 and 8 Strand Ropes Round and Flattened Stranded  Locked
_ Rope . Round and Flattened Strand Strand Ropes Coil Ropes
Ciameter L : — —— 7
Inches S Preformed and Non-
. tang Lay. Fibre Core Preformed 7 o )
Reg. lay, Fibre Cure | P~g. lay. Stee! Core Wire Strand Wire®
Pref~med Elevator Lang Lay. Steel Core Groups Seizings
" | per Grogp |} |
3132 & smialier 2 2 2 3 .020
1/8 to 1/4 2 3 2 3 .024
5116 to 1/2 3 4 2 3 032
9/16 to 7/8 3 3 2 3 040 | 1716 052
15/16 to 1172 3 3 3 3 080 | 332 | 062
1-9/16 to 2 4 5 3 3 06 | 178 072
Larger than 2 4 5 | 3 S i ,,ji?é 5/32 .072
* Seizing wire for Locked Coil Ropes must be tinned or galvanized.
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instances it may be necessary to soften the old
lubricant and accumulated dirt with a
penetrating oil or a good grade Kerosene.

Then apply a lubricant suited to the conditions
under which the rope is operating. Several
methods are suggested; choose the one most
suited to the installation and the lubricant being
used. It is better to lubricate lightly and fre-
quently than heavily and infrequently:

A suitable rope lubricant should have the

following properties:

1. Freedom from acids and alkalies

2. Sufficient adhesive strength to stay on the
rope without throw-off at maximum rope
speed

3. Ability to ;enetrate between strands and
reach the core

4. Non-solubility under conditions of rope use

Split wooden or metal boxes.

5. Resistance to oxidation
6. High film strength is an advantage.

When a wire rope is taken out of service for
storage against possible future use, first ciean
and_then lubricate it. Then cover and store the
rope in a dry location and protect against
mechanical damage:

Figure 7-68 illustrates some simple methoas of

lubricaing ropes externally while in use. Other

lubricators and cleaning devices are; of course,

available commercially or readily fabricated in a
plant or local workshop:

CONDITION OF WINDING DRUMS AN
SHEAVES

Fiat faced drums with roughly worn sur‘aces and
grooved drums with rough and scored grooving

Rope passes through burlap or similar wiper at outlet end of box.
Figuré 7-68. Methods of Lubricating Wire Rope In Use

VDo -
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or chlpped groove separations can cause ex-
cessive rope wear.

Condition and contour of sheave grooves have a
major influence on rope life. Grooves should be
maintained in a smooth cohdition and be slightly
ding of the rope in the groove. Sunce ropes are
usualily made slightly larger than their nominatl
size. new grooves for new rope shouid just ac-
commodate the full over-size of the ropé. Where
the rope approaches the sheave at a Specific
angle of sheet. as for instance 1°-20° maximum
for mine shaft hoisting. the head sh=ave groove
diameter should be equal to thé nominal rope
diameter plus 8%. The bottom of the groove
should have an arc of support of from 120 -150 ",
with the sides of the groove tangent to the ends
of the bottom arc.

Note ihit the more closely the contour of the
groové approaches that of the wire rope the
greater the area of contact between the two. The
greater this area of contact the less the wear on
both the groove and the wire rope. The greater
area of contact lessens deformatlon of the rope
in the groove. thursrtncreasmg its resistance to
fatigue from bending:

Fleet Angle The fleet angle is that angle be-
tween the centre line through the first fixed

sheave perpendlcular to the axis of the drum
shaft and the centre line of the rope leading to
the drum (Figure 7-69). Excessive fleet angles
can cause serious damage to wire rope. sheaves
and gi'ooved drums. Severe scuffing results
when rope wears against groove walls. grinding
them down and causing the rope to becomc

bruised or crushed.

Maximum fleet anglés on equipment should be
kept small and preferably between 1 and 1 -30".
To ensuré the rope crossing back and starting
the second layer properly without assistance the
fleet angle should not be less than 0 -30".

The angle should not exceed 1 -30° for smooth
faced drums and 2 for grooved drums. except
that in mine shaft hoisting the angle Should not
exceed 1 -20'. Excessive drum wear and pootr

spooling or wtndmg will result if these angles
are exceeded:

WINCH DRUM CAPACITY

TU determme the capacny in feet of steel wire
rope of a winch dram or reei: ;

= Fleet
Angle
Centre Line

o of Drum

Centre Line
of Sheave

Figure 7-6¢. Fleet Angles

Refer to Figurs. /-70. Add the diameter of the
drum (B) to the depth of the flange (A). Muitiply
the sum by the depth of tlange {A). Multiply the
result by the length between the flanges (C). all
in inches. Multiply the product by the factor in
the right hand coiumn opposite the size of rope
required. The result will be the amount of rope in

feet that the drum will hold.

Table 7-6 gives the factor F for "on-sizé"” rope
and level wind. Since new ropes are usually
over-size by 1/32" per 1" of rope diameter the
result obtained by the formula should bDe

~ ;‘ .
L S
1
B
I

' y

= c —_——

F»égu,re 7-70. Determmmg Wmch Drum Capaclty

~ S
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TABLE 7-6. “F" FACTOﬁ FOR''CN-SIZE"ROPE

TABLE 7-7. SUGGESTED MAXIMUM RADIAL

PRESSURES (in pounds per square inch)

Nommal ) ~ Nominal )
Rope D:ameter F Rope Diameter f
Inches Inches I
174 4.1 117 167
5/16 267 1:358 138
318 1.86 1172 116
7/16 137 1.5/8 .099
1/2 1.05 1.3/4 085
9/16 828 1.7/8 074
5/8 672 2 066
3/ 465 2178 .058
7/8 1342 2174 052
1 262 2.3/8 046
1178 207 2172 .02

decreased as follows: for rope over-size
de rreaseé by from 0% to 6%; for random or
uneven winding decrease by from 0% to 8%:

Formula: (B+ A) » A x C x F for required size of
rope.

SHEAVE ALIGNMENT

Align sheaves so that the axis of the rope
travelling over the sheaves will coincide with a

to centre of sheave

line drawn from centre
grooves. Poor alignment will result in sevare

wear on both the rope and the sheave flanges.
Even the slightex: misalignment accelerates
rope wear and sho..cns rope lift. Poor alignment
of the first sheave »ff the drum may resalt in
poor winding. A ready indication of poor allgn-
ment will beé the rapid wear of one flange of the
sheave.

RADIAL PRESSURE ON SHEAVES AND
DRUMS

Radial pressure of the rope on the sheave or

drum will cause wear In the groove or the drum

face Too great a radial pressure will cause ex-

cessively fast wear and result in shortened rope
hfe Radial pressure can be reduced by

decreasing the load on the rope or by increasing

the diameter of the sheave or drum: The amgunt

of wear will vary with the material from which

these are made. Table 7-7 specmes acceptable

radial pressures for different wire rope types:
ROPE OPERATION

Ovaminding and Crosaw!ndlng Wh|le the
ideal winding condition would be a single layer

Sheave and Drum Materiéliwr

Rope Construction Cast Cast Manganese Steel
i I Steél 11-13% Mn

67 Rep. Lay 300 550 1500
6x7 Lang lay | 350 625 1700
6x19 Reg. Lay 500 1900 2500
6x19 tang tay 575 1025 2850
6x37 Reg: Lay 600 1075 3000
6x37 tang tay | 700 | 1250 3500
8x19 Reg: Lay 600 1075 3000
6x8 Fiat. Strand 500 900 | 2500
6x25 Flat. Strand 800 1450 3000
6x33 Flat. Strand 975 _f 1800_| - 2900
Locked Coil on application ]

of rope on the drum, this is not always possible.
Where it can not be avoided the succeeding
Iayers should not cross-wind but should wind
regularly in the groove formed between suc-
cessive turns of the preceding layér of rope.

After installing a new rope
advis run through its normal
operating cycle for a number of trips under light

Imtlal Operatlon
it is advisable to

load and at reduced speed: This permits the new

rope to adjust gradually to ‘working conditions

and enables the strands to become seated and

some stretch to occur. The rojze will ** 2n be less
liable to damage when the full lcad is applled
Shock Loading  Never lift or stop a ioad with
a jerk; the load so imposed may equaal the static

working load several times and jerking may

break a rope. Jerks that do not break the rope

cause rapid deterioration and result in reduced
rope life.

Rope Speed Experience indicates that rope
wear incréases with speed. Rope economy
results from moderatély increasing the load and
reducing rope spééd Some éUthbi’itiés éuggést
that when rog- - are runni

should not exceed 4,000 per mtnute whether

h0|st|ng or lowering.

INSPECTING WIRE ROPE FOR WEAR

inspect the entire length of rope frequently

paying particular attention to those sections ex-

perience indicates to be areas showung greatest

wear. Watch for broken wires; excessive wedr

and lack oqgtbncatlon Where drum capacity
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will permit and winding conditions are such that
“drum crushing” of the rope is minimal. it may
be wise to install a slightly longer length of rope
than absolutely necessary. This extra length will
permit cutting a few feet of rope at either load
end or drum end to change those areas of
maximum wear over drums and sheaves.

In installations where rope wear is excessive at
cne end or the other the life of the rope may be
extended by changing the drum end for the load
end: that is; by turning the rope “‘end for end.”
This must be done before wear becomes too

severe:

A rope may have to continue in operation with
broken wires. but these wires should be removed
as soon as possible. The method often used to
get rid of a broken wire — nipping it off with

jagged end. It is preferable to bend the broken
ends backwards and forwards with the fingers if
possible, or if the ends are short or the wire
large use a marlin spike ¢r a piecé of wood. In
this way. *he wire breaks inside instead of out-
side the ropé. The ends are 1eft tucked away be-

Figure 7-71. Breaking Off a Loose Strand of Wire Rbp® x

MAXIMUM SERVICEABILITY

1. Drums and sheaves of too small diameter
2. Iiéi)'eréé bends in the rope

3. Overloading the rope

4. Incorrect rope construction for the job

5. Overwinding or incorrect winding on drums
6. Lack of lubrication

7. Handling or kinking damage

8. Insufficient or faulty guides or rollers

9. Sheaves out of alignment

10. E)éé'p’l'y worn grooves in drums

11. Broken rims or grooves on sheaves

12. Sheaves that turn hard or wobble

13. Displaced rope guides

14. Stones or other objects lodged in
equipment

15. Sticking or grabbing clutches

16. Uneven or jerky pull on the rope from loose
bearings

17. Lines whipping

18. Improper line spooling

19. Incorrect installation of clamps, ferrules:

sockets or splices

b eI



Q

ERIC

Aruitoxt provided by Eic:

Rigging and Erection

SAFETY PRECAUTIONS
Hand Protection  Gloves must be worn by all
workmen handling wire rope.

Use of WIre Rope CI|ps ) Tughten wire rope
cllps of the ‘U bolt type |mmedrately after the
after. Malleable iron clips should not be used for
horstlng lines:

Running Line Safety Running lines of
hoisting equipment located within 7’ of the

ground or working level must be rapid off, or

otherwise guarded. or the operating area
restricted.

INSPECTION AND ASSESSMENT OF WIRE
ROPE

Wire rope or cables should be lnspected by a

competent person at the time of installation and

rope or cables must be removed from houstlng or

load carrying service when detrimental

corrosion is present or when one of the

following conditions exist:

1. Three broken wires are found in one lay of
6 X 7 wire rope.

2. Six broken wires are found in one lay of
6 x 19 wire rope.

3. Nine_broken wires are found in one lay of
6 x 37 wire rope.

4, :Erightrbroken wires aré found in one lay of
8 x 19 wire rope.

5. Marked corrosion appears.
Four broken wires are found adjacert to
each other or when sixteen broken wires are
found in one lay.

Wire rope of a type not descrrbed here

should be removed from service when 4% of

~I.

the total number of wires composing such

rope are found broken in one lay:
8. Wire rope should be removed from service

when the wires in the crown of the strand are

worn to less than 60% their original
diameter.

9. Wire rope should be removed from servtce
when there is a marked reduction in the
diameter; even though the wires in the crown
of the strand show no sign of wear. This
condition can result from inner corrosion
and indicates a serious weakenlng in-the

rope.

A chain consists of a number of mterlockmg

sections of oval metal pieces. Each section or

link has one or more visible welds. For rigging

jobs; the most common chain metals are

wrought iron and steel alloys: Heat-treated car-

bon steel is used for chain slmgs because of its

high abrasion resistance:

Certain properties of chain in operatlon make it

preferable to wire rope: corrosion resistance,

abrasion resistance; sharp bending tolerance.

Since rope will stretch to some extent it has a

greater shock load tolerance than chain:

Chain will fail abruptly when overloaded or if it

has a faulty weld. Wire rope; on the other hahd
will evidence failure more gradually as wires
and strands break individually with un-

mistakabie sounds.

turer or on the basls of fit between the chain link
size and thé hook connector. Such a matched
hook should fail before the chain fails.

CARE AND MAINTENANCE

Do not leave chains where they will be run over
by tractors, trucks or other equipment. Never

pomt load a lmk of cham wuth the beak of a hook

drop Never shorten a chain by twisting or knot-
ting or with nuts and bolts.

Store chain in a clean, dry, ventilated area with a
light coating of oil on it to prevent rust.

INSPECTION AND ASSESSMENT

for,such defects as stretch, deformity, twist, cut,
nicks, gougeé marks, arc burns, cven wclds or
fractures as indicated by ve:. fnne surface
cracks. Remove chains from ho!sting service
when such defects are found.

Dlscard chalns that have stretched more than
5% in any five Ilnk sections. Chains that show
wear greater than 25% of the thickness of thé
metal in any individual link should be removed
from service:

Alloy chains should be subjected to strlcter

scrutiny as some degree of damage or defect

will weaken the chain more than that of a proof

or BBB l| &Ealﬁ

\ -
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SLINGS

power source for lifting. Different materials used
in rigging may be adapted to create slings: fibre
and wire rope: chain, synthetic or wire webbing,
in conjunction with hooks. shackles, turn-
buckles.

SLING MATERIALS

Manila Rope
Advantages:

1. Flexiblity

2. Easy to handle

3. Does not tend io slip
position

—_

from choke

4. Will not scratch a load
5. Relatively low cost.
Disadvantages:

1. Limited strength
2. Subject to moisture. heat and chemical
damage.
Synthetic Fibre Rope
Advantages:
1. Stronger than manila rope

2. High abrasion resistance

3. Provides secure grip to the load

4. Wil not Scr'atch a ioad

5. Resistant to moisture, heat and most

chemical damage

6. Stretch increases absorption of impact
and shock loads.

Disadvantages:

‘. Not as strong as wire rope

Wire Rope

Advantages:

1. Strongest type of lifting material

2. Flexible

3. Abrasion resistant.

Disadvantages:
1. Will slip from choke position on metal
loads

)
EIKTC 2. Will scratch fragile loads

3. Subject to sharp bend damage
4. High cost factor.
éhaih

Advantages:

1. Not subject to sharp bend damage

2. Good lifting strength

Disadvantages:

1. Heavy material

2. Lack of stretch produces poor shock
loading tolerance

3. Subject to failure it kinked or twisted
while under load

4. Will slip from choke position unless
softeners are used

5. Becomes brittle in cold temperatures
over long periods.

Use only alloy chain siings for oveérhéad

Note:
jifting. Proof Coil. BBB Coil, and High-
Test chain grades are not recom-
mended for overhead lifting.
SLING ARRANGEMENTS .

Figures 7-72 ulustrate various sling arrangments.

TYPES OF SLINGS

Flat Slings Flat slings are manufactured

from synthetic fibre webbing and wire mesh in a

variety of constructions. The design of flat slings

provides the folluwing advantages:

1. Load is protected from damage at *ae point
of contact ‘

2. \ide surface will hug any shape load and
reduce slippage

3. Apparatus is light in weight, clean to work
with and easy on the hands:

Safé worki'ng loads for flat 's’,ﬁ,ngrs’, should aiways

reflect manufacturer's specifications.

Synthetic Fibre Web Slings  Web slings are
available in nylon and polyester with various
design and treatment features that adapt the
slings to specific lifting requirements.
Features of Synthetic Web Siings
1. Resistant to alkalies but do not tolerate
acids
2'3@6& be used in temperatures up to 200°F
[ \.) p o
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STRAPS

Single vertical hitch Single choker hitch

CRADLE /

VERTICAL

Recommended  for  ali
general hHing purposes for
which 3 grommet |s
preferred and  where ex-
freme fenbilily 15 essen
hal

Double basket hitch

Single basket hitch

- S B Endless or grommet sling
Figure 7-72. Sling Arrangements

3. Will stretch 10% rated capacity Figures 7-73 iliustrate the various constructions
4. Some designs are manufactured with a rein- of synthetic web slings. The slings are shown in

forcing core of inner load bearing yarns operation in Figure 7-74.

which Garry 80% of the ioad and are protec:
ted from wear by the outer fibres:

O Basket and Veriical Fiat or Twisted Eyes. : ,
_Choker & Basket Hitch . Hitches Only Vertical Choker Basket Vertical Choker Basket Hitches
Triangle & Choker Fittings Two Triang'e Fittings Hitches Endless or Grommet Type

Figure 7-73. Synthetic Web Siing Constructions
Q :
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Figure 7-74. Synthetic Web Slings in Operation

Wwire Mesh Slings Wire mesh siings are
widely used in industries where loads are 4.. For handling materials that would damage

abrasive. hot or will tend to cut slings. wire mesh or for loads with soft finishes,
o e slings can be coated with plastic:
Featuraes of Wire Mesh Slings
1. Resistant to abrasion and cutting iliustrated in Figure 7-75. Wire mesh sling
2. Firm grip maintains balanced load arrangements are shown in Figure 7-76.

Figure 7-75. Wire Mesh Gauges
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Wlth a load of iﬁoou;
the_strain on each leg
is 2000 1b.

Basket

Figure 7-76. Wire Mesh Sling Arrangements

With a load of 2000 Ib.,
the strain on each leg
SAFE WORKING LOADS FOR SLINGS AT is 1414 1b.
VARIOUS ANGLES

Difterent weights of pull are exerted on slings of
various angles for the same ioad. The load on
the rope equals the weight of the load only with
a straight or vertical pull.

Example:

A load of 2,000 Ibs. suspended from a single ver-

tical hitch places 2,000 Ibs. strain on the line.

Where a siing having two legs is invoived; the
angle of pull places a significantly greater strain =
on the sling. If the angle between the load and With 2 1cad of 2000 Ib.,
the sling leg is only 30°, the strain on the sling is the strain on each leg
nearly twice the actual weight of the ioad. is 1154 Ib.

The maximum recommended angle between the
load and the sling is 45°. If the angle is less than
45°, the danger of the sling failing is greatly in-
creased.

Figures 7-77 llustrate the principle of sling

angles.

MEASURING AND CUTTING WIRE ROPE FOR

CHOKERS

Procedure (See Figure 7-78). Y -JG_ib.,
the . sch leg
is 1d0U Ib.

Step 1. Measure and mark splicing end and ~~ islwoh.
put on wire stop. ' ~ ., Figure 7-77
S 355
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Step 2. Measure and mark crown and eye
mark s

Step 3. i..;asure required length between
crown marks and add twic€& the cir-
cumference of the wire ropé for take
up allowance at top as shown in Table
78 and then mark off eye, wire stop
and splicing énd.

WIRE STOP S : ———
TABLE 7-8. MEASUREMENTS FOR CUTTING
WN MARK \OLE 7-9. v
CROW? WIRE ROPE
ARK gt AKE UP | SPLCING
MARK -»- - — DIA. OF _TAKE UP. SPLIC EYE
- ] WIRE ROPE ALLOWANCE END
TAKE UP Y 378" v 12 g
EYE MARK > 5/8" 4" 16" 12"
' 34 5" 18" 1
e 6" 2" 16"
1 6-1/8" 30" 18"
1-1/8" 6-1/2" 36" 20"
771'1/4,i . 77777;1/4:: 44:: 22::

SAFE USE OF SLINGS

o
]
x
E
=
3
3 -
= 2 1. Determine the weight of the load to be lif-
= S & ted.
) = v Ll
5 2 @ 2. Do not use the sling for any lor.d exceeding
= 9 i its Rated Safe Working Load.
- = 1 T
= 3 3. When using multi-leg sling Assemblies,
2 i remember that the angles between the legs
2 S will reduce the Safe Working Load of the
~ },. 7S Assembly. Consult the Sling Chart and Safe
-‘ﬁ;" < Working Load Tables available.
(1 4 4. Endless wire rope slings are prone
i ndless wire rope slings are prone to

misuse, and in practice they are often found
to be difficult to handle. They should be
used only when they have been purposely
made for applications requirinn a very short
effective length, or for he - ‘ts where a

EYE MARK

CROWN MARK - £4

Load is not available.

5. Examine all slings before use, and discard
any that are defective.

6. Do not use a sling that contains a severe
kink.

7. Slings found to be unfit for use should be
destroyed, not put on a refuse dump.

8. When loads are being carried on a crane
hook, slings not in use should not be
carried on the sameé hook.

, e 9. “Hooking Back" to the leg of a sling is not

Figure 7-78. Making a Choker recommended.

37y

CROWN MARK

WIRE STOP
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10.

11.

12.

13:

14

15,

16:

17.

18.

19.

20

23.
24;
25:

26

27.

Avoid bending wire rope slings around
sharp corners of the load as it could ef-
fectively réduce thelr Safe Working Load:

A sllng doubled around a shackle ha?f‘l

Safe Working Load equivaient only to that
of a snngle part of the rope.

When ‘using a halhnng sling or reeving sling
do not force the bight down on to the load:
The included angle formed by the bight
should not exceed 120".

Protect Wire Rope Slings by suitable
softeners from sharp edgeé of the load.
Do not drag wire ropé slings along the
floor.

Check that the crane hook |s posrtuoned
over the Icad s centre of gravity to prevent
swinging when the load is being raised.

Make sure that the load is free before
nfnng and that a!! sling legs have a direct
lead:

Take your hands away from slungs before

the crane takes the load and stand clear.

Correct signals. according to the
recogmzed code: §l10u|d be given the

crane driver. The signals must be given by

the person responsible for the lift and
nobody eise.

Never allow the load to be carried over the
heads of other persons:

DG not ride on a load that is being siung; or
éllow éhy other berSOn to do so:

signals:

each lift WI” avoid risk and prolongrtheillfe
of thé sling. Béware of snatch ioading.
Always lower the load on to adequate dun-
rnage to prévént damage to the sliing.
After use, riggers should stow slings tidily
on a suitable rack off the floor.

Keep wire rope siings away from welding
and tlame cutting opeérations.

Keep wire rope slings in a dry storé when
rnot in use, to prevent corrosion.

Good practice requires all lifting tackle to
be exammed by a competent person at
regular intervals. This includes the wire
rope slings: Riggers should not stow away
slings and regard them as their own private

property as this Could lead to their being

overiooked at mspectlon time.
Slings may not be made from Lang Lay wire

rope: 37

RIGGING
Attaching loads to lifting devices is a serisis
and compiex responsibility and therefore. only
the supervisor in charge can designaie persons
competent to do this. The assigned workman is
fully responsible for the saféty of the procedure:
1) The equipment (slings, chokers, chains.
spreader bars, etc.) is of sufficient strength
to lift, suspend and support the load.

2) The load must remain in a safé and stable
situation while stationary or movmg

3) ]'lleritptial overall Welght of the load to be

moved must be |ess than lhe rated safe load
capacity of the houstlng device.

In determining the safe working loads for
cordage wire rope; chains and other rigging
equipment, the nufacturers published safe

working load ru.lngs "JQ‘EED?! be exceeded.
Remember that these $pecitications apply to
rigging in new or nearly new condition. These

items must therefore be examlnedfq trat their

condition can be considered in selecting the
correct size and construction for a given load.

Where special considerations of saletyf@cﬁtors
or special risks are involved, government
regulations apply in selecting the correct size
and construction to be used.

RIGGING ACCESSORIES

For ropes and lmes to be used effncrently in

rigging operatlons certamr auxullary devices can

be included in the system.

HOOKS AND SHACKLES

Hook$ and shackies are manufactured from

forged stéel or built up steel piate, however

special materials may be used where certain

electrical or chemical conditions demand it; e.g.

bronze hooks which have anti-Spark properties.

1. A Stand::- Eye Hook is illustrated in Figure
7-79. The ditferent dimensions are labelled
for referénce to thé dimension and Ioad
charts to foliow.

2. Mousing Hooks No open hook shall be used
in any situation where accidental
dislodgement of the load could cause a risk
of injury to workers. In these circumstances
a safety hook or a shackle must be used; or
it permitted by government regulations,
mousing as shown in Figure 7-80 could be
applied.
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Figure 7-80. Mousing Hooks

3. A Standard Safety Eye Hook is illustrated in
Figure 781.

4. Shank Hooks shall be :onsidered to be of

equal strength charactenstlcs to eye hooks

where the thickness at "G is the same on
both hooks: Open and Safety Shank Hooks

are illustrated in Figure 7-82.. Hooks must be

regt - with particular attention
to load carrying sections (e.g.. dimension G)
and stress related areas (dimension E). Any
hook showing a loss of material of 20% or
more of the original thickness at any section
must be destroyed and replaced. Similarly
any increase in the throat opening E beyond
stated specification indicates overstress.
and the hook must be destroyed. Table 7-9
specifies.important dimensions for eye type

|nSpected regular’ -

SAFETY SHANK HOOK

A 400K
Figure 782 shari. ooks

hooks along with the rated to'ad capacity for
each Sizée.
5. Shackles are available in Screw Pin. Round

©in and Safety Type construction, as

illustrated in Figure 7-83.

|n determmung safe workmg |oads the crmcal
dimensions are the width between the eyes and
the pin d|ameter For example the maximum
width between eyes fo: a 3/4" diameter pin is

11/16"". The rated safe working load for this

shackle is 5600 pounds. A 1'/2"" diameter pin

can span a maximum of 17/8" between eyes:

with a safe working 'oad of 16,000 pounds.

All shackle pins must be straight, and all pins of
sCrew pin tybe rhuét bé screwed in an thé way
stitute for pins is not permltted under any cir-
cumstances.

Shackles must be inspected regularly, and if the
width bétween the eyes exceeds the !listed

~ . -
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TABLE 7-9. CRITICAL ;IMENSIONS FOR LOAD CARRYING HOOKS ,
, Rated o Approx.
Size | Capacity ~ HODK DIMENSIONS IN INCHLS Weight
No Tans - - — - e — — — Each
2000 Lbs | A 8 0 £ 6 H K L 0 R T | Lbs.
2 a6 Pio i 2 i sl g e 4w 78 3 25032 54
23 56 1o ) 3114 L7t e ST 42932 MR 3 oty 106 75
RE Y D TR B R 1 Ion o w1 IV e s 1y 4 s |0
25 14 204 pi. f 143 1t 11 dpr 1R 1R a1 1 1.7
% 17 2 148 4 1 1“0 1 s Mo 68 12 Avns 1 2.5
277 | 21 2 ptw . 5ape i 1 1ne 1 798 Ls 5 s 119 35
28 Z5 KRR X 5 I s 1Mpe 2 1 8lijis 1 o8 6 s 1 4.9
29 32 i j 6 i 173 Vs 2 e 1 B 9% 1 TR 73
30 42 It L Me_ 2 24 2y 1A 102 1% 17 1 9.1
H 47 400 2 ALV TRV, 2 24 i 12 20uie B 2 12.0
32 70 PR o & ' 2ip 2ivjp 2% 1tae 13 2%he 9 Ne 25| 176
3 80 S Tn 9w 3 e L, LA 1ie AV 225730 10 2 235
3 94 6 s I A he o 3 I 3vme 2/ 16 352 1256 2006 | 350
338 12 61 3 0 he 3w 3un 39 272 1623 332 12%he 23016 | 351
35 6 7 3 13 m 4 406 4is 2% 1915 33 34 . 3e| 576
138 |19 7 350 13k 4 40 4vis 258 1976 3 A 18 35| 576
36 20 g 8 154 & 4bvie SR 306 2206 4 Yis 05 8 3iijis | 86.8
136A [ 24 g 4 15 - 4 e 5T 3 226 46 1578 31is | 868

END ATTACHMENTS FOR WIRE ROPE

Eye Using Wire Repe Clips Wire rope clips
may be of the U-Bolt and Saddie type or of the
Double Integral Saddie and Boit type (Safety or
Fist Grip). (Figure 7-85).

,fa Maximam

- - Angle
Pin Note: - \of Lift
Shack!'s Al Welds (
. o To Be Made ! '\
Figura 7-83. Types of Shackles Dowrhand \ )
G Leg
of Weld ~\

specnfncatlon the shackle has been overstrained
and must be destroyed

Cantion: When usmg any of the above equip-

ment. never under any circumstances exceed

the safe working load: When in use all gear

should be unrspected dally and any parts showmg

excessive wear or distoriton should be discar-

ded immediately. All hooks should be used with

caution and watched closely for excessive wea-
or any distortion.

,,,,,, ' Double Bevel  Doible 20° *J" Groove
WELDED LUGS _ Groove Where  Where “*D*-2"* To 4.3/4"
D38 To 1:3/47

Specifications for welded ligs -3 illistrated in ] e o e
Figure 784 and in Tables 7-10 and 7-11. Figure 7-84. Dimensions for Welded Lugs
\) Lo PP .
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TABLE 7-10. STANDARDS FOR FILLET WELDED WELD-ON LIFT
LUG FOR LIGHT DUTY USE e ) I
Load Angle
Safe ) - — )
Load A B ¢ i} E° Fe G
Tons Masx.
13 1 '8 )R g | 0° 10 90°| 20° Yy
1z 134 1178 e '8 " " U0
w2 e | 2 i
i 2 11/a */8 °/8 2
1172 21/ 13/8 s i 7
? 21/ 172 7/8 ] 12
3 3 15/8 1 1 '
3 I 2 178 1Y 12
52 4 2/ 1/ 12 i
6'12 41/ 21 138 1 Ey/]
8 4 20 | 1n 198 s
10 5 i | 1w 2 3a
52 27/8 t3/4 21/a 33
63/4 I 24/s 2'/s /8
2 YAYY 33/ 21 3 e
27 81/s 41 /s 23/a 312 1
3 9 a1 i 3 1
40 4,4 414 3t &/ 1
50 101/2 43/ 3 43/ R o

b-Bolt and Saddle Clip Fist Grip Clip
Fi-iure 7-85. Clips For Wire Rope

When applied with proper care, following the
regulations for number and spacing of clips, the

formed eye will have 80% of the rated strength 3 “y

of the rope.

Never use fewer than the recommendec .umber

of clips and tv.n back the correct ai.sunt of

rope for dead ending to permit proper spac ing of

e clips. (See Table 7-12.) The use of a thimble

‘n the loop will prevent rope wear in the eye and
provide a safer connection.

Appiicatidn of Rope Clips  U-bolt éis'p's must

t,he dead end o' the rope as shown in Figure 7-
86.

Step 1. Apply first clip one clamp diameter

‘rcm dead end of wire rope. Tighten
nuts.

Step 2. Apply second clip nearest thimble. Do
not tighten nuts.

Step 3. Apply all othér clips leaving equal
space betweeén each clip.

étep 4. Take up rope slack and tighten all

nuts evenly on all clips:

Step 5. Inspect fastenings periodically. When

load is placed on rope it will stretch

and decrease in diameter. Tighten

nuts to compensate:
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TABLE 7-11. STANDARDS FOR GROOVE WELDED WELD-ON LIFT
_LUG FOR HEAVY DUTY USE : I R

L / Load Angle
Sate ) —— . -
toad A B c D E° Fo G H
Tons - - Max RAD

i i Iy 1A Yo |07 to 90° | 150

14 1i4 N 74 " 15°

s 2 1 1 i 15¢
1 2 17 S8 /8 15°
10 2178 14 J 7 20"
2 2172 1172 '8 8 20"
3 3 1578 1 1 20°
4 30 2 178 172 20°
52 4 2178 11/a 1t/ 207
61/ 81/3 24/ 148 1172 20"
8 4 21 14 178 207
10 5 2 1478 2 20° ‘A e
12 5 . 27 1 2444 20° a 12
16 6174 3 217 2154 20" 4 )
2] 70 3 | 2ip 3 20 7y i
27 g4 a4 2/1 31 5o ! 2
7 9 47 3 4 20° 1Y/ Vo
- 93/ 41 3a 4,4 20° i i/
=t 10/ 41 3 St 20° i o

TABLE 7-12. SPECIFICATICNS

FOR ATTACHING WIRE ROPE CLIPS

"UBoll and Saddle Type

Integral Saddle 2d Bolt Type

Rope | Misimum | Amount of Rope to turn | Torque [Minimum | Amount af Rapé to turn Torque
Diam No. of back in inches ~_in | No. of back in inches in
taches | Chps from Thimble Lbs. foot| Clips __from Thimble Lbs. Foot
2 432 15 2 3.1/ 30
2 5.172 30 2 i 30
/8 2 6-1/d 45 2 5 25
6 2 6-3/4 65 2 5-3/a 65
7 3 i §5 2 6172 65
9716 3 111/ 95 3 7.1/ 130
oA 3 12 95 3 8 130
4 4 18 130 3 14 130
'/3 1 21112 225 4 23 225
I 4 21 225 4 26 225
1-1/8 5 28 225 4 29 225
14 5 30 360 5 1t 350
N o
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Figure 7-86. Applying U-Bolt Clips

Wedge Socket Wedge sockets are in.ended
for “on the job attachment and for quick rope
replacement. Efficiencies will range from 80% to
80° of rated rope strength. These are available

In both open and closed types (Figure 7-87).

Application of Wedge Socket The wedge
socket must be applied so that the line of stress
fc!lows the live portion of the rope (Figure 7-88).

Figure 7-88. Applying a Wedge Socket

TURNBUCKLES

A turnbuckle is a devnce used to tlghten or

loosen a stress on a rope by usmg rught and left

handed threads at opposite ends of a matchmg

threaded centre piece. It is used where precise

Ioad balancmg is requnred or as a temporary
measure on offset loads.

T.inbiickies used in rigging should be steel

drop ,Orgmgs They are available with a variety

of end fittings or combinations of fittings (Figure
7-89;;

Hook and Eye Combinatinn

‘L_‘"n s o e <)

jaw and Eye Combination

Figure 7-89. Types of Turnbuckles

Usmg Turnbuckles:

When using turnbuc<les with multi-leg slings.

the followmg guldelmes must be observed:

1. No more than one turnbuckle per ieg should
be used.

2. Tre«  fthe leg atthe horizontal should
1.over bo iess than 30°.

-. the turnbuckle must be of sufficient size and
strength to support the entire load since
each leg of a two-leg sling 3t 30" carries ten-
sicn equa! to the full load.

General Precautions:

1. Welding to repair damage on a turnbuckle is
not permitted:

2. Never turn tarnbuckles with long levers such

as bars or pipes:

3. The maximum torque applied to'turn a turn-
buckle should be equal to that required to
tighten a boit of comparable size.

4. Avoid shonioading wiien using turnbuckles.

Turnbuckles must be free from contact with

any other stationary object when Su,orti-

a lead.

6. Turnbuckles must bé securéd to prévent un-
screwing under foad tension. threaded por-
tions must ne fully engaged.

,,'

S b

&
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Inspection and Assessment:
1. If a turnbuckie does not turn eas'ly on the

threads: this indicates overioading. Replace

the turnbuckle by one of adequate size.
2. Turnbuckies should te inspected for:

a} Nicks in the body

b} Signs of abuse or overloading

c) Corrosion

d) Wear or distortion of jaws, hooks or

eyes
e) Distortion of male and female threads
f) Stralghtness of the rod.

3. Refer to Tab'e 7:13 to determine safe
working loads for turnbucklec

TABLE 7-13. SAFE WORKING LOADS FOR
_TURNBUCKLES _
Stock Safre” W'orrkzng VLu'a'd of | Safe Worklng Load of
Diameter | Turnbuckie having any Turnbuckle having hook
of End | cuinbination of jaw, end fitting
Fitting or eye end fittings (pounds)
(inches | (pounds)

h 500 400

1 800 100

% 1.200 1.000

57 2.200 1.500

"8 3:500 2:250

‘4 £ 200 3.000

L S0 4.000

! 19.700 : 5.000

1) 15.200 5,000

f: 21.400 7.500

11474 28.000 o

2 37.000 not

202 60.000 aoplicable
2 ][ ~___75.000

CHAIN FAI;LS

The chann fall or chain houst (F:gure 7 90) is a
dependable and economical device for lifting
loads. The most commonly used chain fall is the
spur-geared hoist. This hoist usés an endless
chain to drive a pocketed sheave. This sheave in
turn drives a gear reduction unit that is fitted
with a second chain. the load chain. A brake is
built into the gear box that engages when the
hoisting or lowering action on the hand chain
ceases. The hrake disengages when the hand
chezin is r.erined.

COME ALONGS
The come along (Figure 7-91) 1s a type of chain

operated hoist for raising and lowering ibad'sgs} -j
¢ 4

Figurs 7-91. Come Along Hoist

well as pulling loads horizontally. A ratchet
opérated by a lever drives the gear reduction
unit tc nower the load chain.

TIRFOR JACKS

Ther turfor jack (Flgure 7 92) is a hand operated
pullmg or l:ftlng device with an unlimited

amount of rope travel: It operates by a direct pull

on the rope: the poti being applied by two nairs

of seif-energizinc; smooth jaws: These exert a

grlp on the rope in proportion to the load belng

lifted or pulled. The initial pressure causing the
jaws to grip the rope startmg the seif- energuzung
action is derived from springs that give an initial

pressure of about 120 Ib. Two levers operate
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1l

Advancing

lever
\

Rope emerges

ﬁgure 7-92. Tirfor Jack

theése jaws which provide a forward or backward
motion degending on the lever used.

JACKS

Jacks are used to raise or lower heavy foads

over short distarices. Smaller jacks are nften of

the screw or ratchet type while larger Jacks are

usaally hydraulic; operated with either a hand or

power assistec pump: Jacks are of various types
(Figure 7-93).

Advantages of Hydraulic Jacks:
Smali -izé relative to Iifting capabiiity
Abuluty to raise and lower loads precrsely

Several ;acks can be connected to one
pump =2 that loads can be lifted with uniform
tension on each jack.

Lever 1acks with foot lift (sometumes ca:led a
railroad jack or track) are designed to lift loads

enters
here

from a low position. They are used for lifting rails
or for raising a tank float from ground levei for
placing shims under it. Ihe steam boat ratchet is

capable of puiling loads together or pushing

them apart

BEAM CLAMPS

Aﬁpﬁeam clamp is a statlonary device that permlts

safe; easy suspension of hoists from beams or

,9,',"d,,e",s' eliminating the use of nuts. bolts;

shackles, slings. Figure 7-94 illustrate beam

clamps.

Guidelines for Safe Use

1. Obtain ap’p’rovai before appiryingr a beam
clamp to any structural member to ensure

that the member is capable of supporting the
load being raised.

2. Theclamp must fit the beam and be fastened

securely to i8 -1
. S
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Ratchiet ieve'r jaci(
with foot 1ift

Figure 7-93. Types of Jacks

CLAMP FOR WIDE
FLANGE OR I BEAM

_ CLAMP OR ANGLE BEAM

Figure 7-94. Beam Clamps

The clamp must be adeguate io suppoit the
load being raised.

Beam clamp capacity ratings are based on
straight .lifts only. ~ngle lifts will place the

3.

4.

beam flange under mtlltlple stresses ani the

beam clamp under a pount of load cun-

centration that is liable to exceed design
capacny

Never use piate grips. tongs. girder hmf..,
pipe clamps, «:Cc. as substitutes for =eam
clamps

Use 2 shackie ‘o attach rigging to 3 beam
clamp. Never place a hoist hook direc:iy into
tke lifting eye of a beam cls ~n.

Q
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Pump operated
Hydraulic jack

atreambga,t, ratchet
(push-pull jack)

Hand operated
Hydraulic jack
(light duty)

Hand operated
Hydrautic jack
(heavy duty)

BEAM TROLLEYS
A beam trolley serves the same purpose as a

beam clamp with the added advantage of being
moveable along the beam by means of a wheel

aseambly that r|des along both flanges of 'he

push travel or geared travel Some r'vodels are

marnuiactured sgeglflcally for stralght lift while

others are provided wih a flexible lug that will
permit a side pull: (%27 Figure 7- -95)

Procedure for Mountlng

Step 1. The bo' ard -t arrangem:nt con-
necting the v:heels raust k2 s parated.

Step 2. The wheels are set «a ine Laar
flanges.

Stép 3.  The bolt and nuf assembly is secured.

PLATE CLAMPS

Plate clamps (Figure 7-96) are rigging devices
with a serrated jaw designed to grip pieces ~{
plate for hoisting. Plate clamps may be locking
or non- .ocrklng, however. lccking grips are
recommendec for maximum safety. Plate clamps
are da—igned ts> grip only one plate for each

hoist:
SPREADEE SEAMS

The Spreader beam (ﬁég’u’r'e % -Q?} also knowi, as
3 spreader bas or rocker beam is most rom-
moniy used to support ong or flimsy loads
during iifting. The load cannot tip. slide or bend
becausic of tha support provided at two or more
points atorg the locad (Figure 7-98).

Qe



RIGID BEAM TROLLEYS

Pash Travel Geared Travel

g . FLEXIBLE BEAM TROLLEYS g
Figure 7-95. Beam Trolleys

LOCKING
VERTICAL LIFT ONLY

b



Q

ERIC

Aruitoxt provided by Eic:

Rigging and Erection

- 375

Opeaing for Hook or
Combination Shackle
“and Hook

L
\ c o a] \

Figure 7-97. Spreader Beam or Bar

Figure 7-98. Spreader Beam in Use

SKIDS; ROLLERS, CRIBBING AND JACKS
it is not always fer<ible to hr ng rigging or use

cranes to move heavy objccts such as vessels
where. for example, overhead wiring or piping
limit the work space: Under these circumstances
an arrangement of skids: rollers cribbing and
jacks can provide a safe means of trans-

porting and/or raising large cbjects:

Timber skids can we set oat Iongltudmally to

distribute the weight of the vessel over z larger

area. The skids aiso serve to make a smooth sur-
face over which the vessel may be moved or to
make a runway if rollers are used: The angle of
incline of the skids should be kept as low as
possrble to prevent the vessel from “running

away" or getting out of control. If any ihclmeg&

Openings for Shackles .-
Connected to Chokers

lnvolved itis advrsable to use a tugger or a tirfor
jack at i holdback.

Rollers made of pipe or, Iess frequently. hard-
wood provude a rolling platform over the skids:
The rollers must extend beyond the outside
dimensions of the vessel. To ensuré continuous
support for the rollers along the moving
distance, the skid joints should butt securely
together or the ends be arranged in a side by
side overlap: Skid joints should also be
staggered so that the roilers pass over only oné
joint at a time:

To move the vessel, four or five rollers are
positioned underneath and severdl additional
roliers placed ahead: As the vessel rotis for-
wards, the roliers left behlnd are r"oved in
position in front of it. If the movnng path involves

a turn. the skid timbers must be pusitioned to

describe the turn angie in stages: As the vessel
approaches the turn, its course can be redirec-
ted by kncaking the leading roliers toward the

required an-le.

ul’lbblng i$ a layered arrangement of uniform

sized, cléan blccking timbers that distribates the

weight of the vessel safely or ine crib platform

The blocking is cribbed in alterna*e directions at

each level. either tightly packed or s,r_Jced at
even intervals, depending upon the
requirements of the vessel weight. Where the
cribbing is spaced, all lavers of blocklng must
be in a direct vertical line with owtner memoers
crlbbecl in the same direction in tne system The
foundation for cribbing must be solid and level.
Cribbing may be requiréd to provide a levei.
stablr platform for a load that carnot he placed
directly on rollers. It i§ alSo uséd to raise loads
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in stages using jacks. The raising procedure is
as follows:

étep ! Ljsmg jacka on a stable footing. raise
the load to 'he maximum stable
height.

Step 2. Place one or more rows of cribbing
gﬁnﬁder theilggdiand oweﬁrhtihe jacks to
rest the ioad onto the crib platform.

Step 3. Set the jacks on blocking and raise

the load further. adding more rows of
cribbing under the load. Repeat the
stepwise jacking and cribbing until
the required elevation is reached.

The weight of the load and the rated cé'p’écitiés’
of the jacks determiné ‘rie number and type of
jacks required for the lifting operation.

TACKLE BLOCKS

Like any plece of equ:pmem tackle plocks can-

not be abused or neglected w;*hoat loss of ef-

fectiveness and life: Keep ‘Mv- clean: Remove

sheaves occasnonally and cle? v 'nd oil the cen-
tre pms Inspect sheaves vear, and, store
them in a dry place when =t i~ uze. Throwing

them around care lessly will ¢z 00€ *hem and is

‘C' ;

injurious to the rope. With re.av--."-».hle ma--
tenance. replacements and :.oien Wil oo
mimmal.

In theory the mechanical advantage of a set of
tacklie blocks is determined by the number of
parts of rope at the moving block. For example.
with four parts of rcpe. 1 Ib. pull on the le.:i i@
should lift 4 |bs. Friction reduces this advantage.
however. For practical purpos2s a loss of ap-
proximately 10% occurs for each sheave in
manila rope blocks and about 3% for €ach
<--3ave in vire ropé blocks. Each snatch block
must be considered an additicnal sheave.
Many factors govern the selection and use of
tackle blocks. Trouble will result irom:
Overloading

Undue friction

Angic of puil

Condition of rope

Sudden application of load

W

o o

Lack of lubricant:

The actual weight of the load to be moved doe§

3z

not necessarily determme the stress on the
blocks. Avoid obstruction to the free movement
o! the load. twisted ropés due to improper
reeving or rigging. or improper angle of the
tackle in relation to the load. Moving heavy
loads o\ 2r rough ground or on an incline or
without roliers or rollers that are too small can
introduce severe siresses.

A load suspended on two sets of tackle blocks
should be evenly distributed or one set will be
subjected to more than its calculated share of
the load. Careless preparation may result in any
or all of these conditions to such a degree that
the load on a set of blocks will greatly exceed
the dctual weight of the load itself.

TERMINOLOGY OF TACK BLOCK

OPERATION
Parts ol L|g|97-7— a}?’fn qsed lr] gmlh ‘e reevmg
for heavy loads: The number of paii: i line can

easily be determined by counting ti-. number of
zluding the

c3bies reeved in movable blocks, i-

dead end if applicable.

Sheave — a grooved pulley over wiuch the rope
passes.

Snatch Block—- a block to malntom a stralght
pullon a lineor to decrease the strain on cables.

Machanical Advantage

As previousiy stated, the mechanical advantage
of the system is determined by the number of
parts of rope at the moving block. (Figures 7-89
and 7-100).

OPERATIOM OF SHEAVES
As illustrated in Figure 7-101, to raise a

the lower block must be raised 1 . and in ac-
complishing this, each working rope must bé
shortened 1°.

In the example in Figure 7-101; Ropes 1 mast be
shortened 1’ to raise the load 1°: Assumlng that
the canUmference cf each sheave is 1'; Sheave

No 1 must make cre revolution to shortern Rope

Sheave No 2 must rake one revolation to

take up the one foot slack from Rope 1 and one

additional revolation to shorten Rope 2; Sheave

No: 3 must make two revolotions to take up the

2‘ slack from Ropes 1 and 2 and one additional

revolation to shoarten Rope 3 and so on for each

succeeding sheave:

Thus: Rope 1 must travel 1° on Sheave No. 1

Rope 2 must travel 2° on Sheave No. 2



sl
i
/.
/// i
f o
Hauling { {
Part

2 part 3 part
Mechanical
Advantage 3-1

Mechanical
Advantage 2.1

Doubie
3 4
4 part 5 pari
Mechanical Mechanical

Advantage 4-1 Advantage 5.1

Figure 7-99. Mechanical Advantage of Tackle Block Systems

Rope 3 must travel 3' on Sheave No. 3
Ropé 4 must travél 4’ on Sheave No. 4
Ropé 5 must travel 5’ on Sheave No. 5

Therefore all the sheaves in a set of blocks
revolve at different rates of speed. Sheave No. 2

rotates twice as fast as sheave No. 1, Sheave No.

4 four times as fast as Sheave No. 1, etc. Con-
sequently, the sheaves nearest the lead line,

rotating at a higher rate of speed, wear out more
rapidly.

All sheaves should be kept well oiled when in

operation to réduce frictinn and wear. S Evan

REEVING TACKLE BL.O. XS

In reeving a paii of tackle blocks one of which

has more than two sheaves. the hoisting rope

should lead from one of the centre sheaves of
the upper block.

When so reeved, the hoisting strain comes on
the centre of the blocks and they are prevented
from toppling, with consequent injury to the rope
by cutting across the edges of the block sheil.
To reeve by t* method, the two biucks should
are at right angles to those in the lower one; as
illustrated in Figure 7-102.



4 Part Tackle

Figura 7-100. Compound Tackle (Luff)

General Rules for Reeving

1:
2.

Always reeve tackle right-handed:

If the numuver of sheaves in each. block is
equal, fasten the rope to the becket of the
standing block.

If the number of sheaves is unequal, fasten
the rope to thHe becket of tiie block with the
smaller number of sheaves.

4 Part Tackle

Mechanitai Advaniage
20 to 1

3IES

100 1b. putl exarted
on_hauling part of
Luff will lift a load
of 2,000 lbs.

QU

ARG,

2,000 Ib: ioad

To determine the maxiinum size of fidre rope
that can be usec to :eeve a tackle, divide the
length of the shell ¢' the block by 3, which
will give the circumfzrence of the rope to be

used.

Example:
6" shell dividnd by & = 2 which is the cir-
cumfererice of 5/8" rope:

Lo T
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DETERMINING LINE PARTS OR REQUIRED
LINE PULL
To help figure the number of parts of line to be

SHEAVE a given load, the ratio table is provided with
No. 1 examples of how to use it (Table 7-14).
SHEAVE SHEAVE o
No. 5 HERY TOTAL LOAD TO BE LIFTED _ _ ..o
) SINGLE LINE PULL IN POUNDS
Example 1: ‘
; To find the number of parts of line needed when
5 weight of load and single line pull is established.
; Sample Problem: o
g 72,480 Ibs. (load to be lifted) _ g¢gs RATIO

8,000 Ibs. {single pull)

\  SHEAVE Refer to ratio 9.06 in table or number nearest to

No. 2. it, then check column under j:eading f‘Nurppgg of
S&EMQE Parts of Line” — 12 paris of line to be used for

this load.
Example 2:
To find single line pull needed when weight of

load and number of parts of line are established.

DOUBLE AND VDOUBtE TRIPtE:AND QOUBtE 355 TRIPLEr MiD 7,TRIPLE

Cinnea 7.4A% Tankia Rinrke Dianad at Riaht Analia to Ona Ancthar
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TABLE 7-14. |:INE PARTS - S
o Ratio 7-9!- Ratio for
Number Bronze Anti-Friction
ot Parts Bushed Bearing
of Line Sheaves Sheaves

1 K3 .98
2 1.87 1.94
3 2.75 2.88
4 3,59 381
5 4.35 471
b 5.16 5.60
7 5.90 6.47
8 6.60 732
9 N 8.16
10 7.91 8.98
1 8.52 9.79
12 9.11 10 6
13 9.68 11:4
14 10 2 12.1
15 10.7 12.9
16 11.2 136
17 1.7 143
18 12:2 15.0
19 12.6 i5.7
20 13.0 16.4
21 13.4 17.0
2 13.8 17.7
23 18.2 183
24 14.5 18:9

Sample Problem:

68,000 Ibs. (load to be lifted)--:.
6,60 (ratio of 8 part line)
= 10.300 Ibs. (single line pull)

10 300 Ibs smgle line pull reqmred to lift thls
load on 8 parts of line:

LOADS ON SNATCH BLOCKS .

The stress on a snatch block varies with the
degree of angle between the leéad and load lmes
When the two lines are parallel, 1,000 Ibs. on the

lead line resuits in a load of 2000 Ibs. on the

hook As the angle between the hnes increases,

the stress on the hook is reduced as illustrated

in Figure 7-103. To determine the stress on a

hook, multiply the pull on the lead
suntable factor from Table 7- 15 adding 10% “for

friction.

2000 POUNDS

Figure 7-103.

RIC

Aruitoxt provided by Eic:

TABLE 7-15. SNAIGI:{jLOQK ANGLE FACTORS I
Angle Factorii Apgle Factor Angle Factor Angle 'Faéifnr 71\@& Factor Angle Factor
5 | Lo | e | 190 | e | 1es | e | 13 | aese | oz | 1880 ) 43
10° 1.99 40° 1.87 10° 1.64 | .190° 1.29 130° 84 160° .35
15° 1:98 45° 1.84 75° 1.58 105° 1.22 135° .16 155° 26
20° 1.97 50° 1.81 80° 1:53 110° 1.18 140° 58 170° 17
25° 1.95 55° 1.77 85° 1.47 115° 1.07 145° .60 175¢ .08
30° 1:93 €0° 1.73 90° 1.31 120° 1:00 150° .52 180° .00
JT0
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Pressure on Sheave or Pulley
Bearings When a rope path is deflected by
means of a sheave, pulley or roller, pressure is
placed on the bearings. The pressure will vary
depending on the angle of deflection of the rope.

Placement ol‘ Shackle Block and Hook
Block It i i shack

block as the upper one of a pair and a hook
block as the lower one A shackle is much
stronger than a hook of the same size, and the
strain on the upper biock is much greater than

on the lower one. The Iower block SLpports only

the load; while the upper block carries the load

It is good practice to use a shackle

as well as the horstlng strain: A hook is more

convenient on the lower block because it can be

attached to or detached from the load more
readlly

RIGGERS RULES OF THUMB

It is much easier to learn a simple formula than
to memorize complex tables and graphs:
These Rules of Thumb” are reasonably ac-
curate and most are on the “safe side" of
recognized safety practlces But, it must be

remembered, these t‘ormulas are only close

gituations:

FIBRE LINE

The lay of rope can be determined by running
vour thumb away from you along the strands in
the line. (If strands go to the right, it is a right
lay; etc.).

Coil line in the direction of the lay. (E.g., right
lay, clockwise, etc.).

UnCotl a new bhail counterclockwisé to avoid
kinds.

Naturét t-;it)re — (Maniia)

1. Breaklng strength in tons = Dia2 x 4
2. Safe working load in tons = Dia2.x 4 _
10

(safety factor = 10)
Synthetic Fibre — (Nylon, Polypropylene)

1. Nylon = Approximately 2'/2 times the

strength of manila. : o 3§ =

2. Polypropylene = Approximately 11/2 times
the strength of manila.

TACKLE SYSTEMS

1. Friction in a tackle system = Approximately
8% per sheave @ 180° bend, 4% per sheave
@ 90° bend. (For wire rope tackle — ap-
proximately 6% for bronze bushed sheaves
and 3% for ball bearrng sheaves)

2. A Simple Tackle System = 1 line and one or
more blocks.
Mechanical advantage = Number of lines on
travelling block.

3. A COmpound Tackle System Two or more
srmple tackle systems compounded

Mechanical advantage = The M A. of each
system multiplied in series.

WiRE ROPE

(Determine lay, and coil like “Fibre Line")

1. Lang Lay — Wire laid up in same direction
as strands of rope

Regular Lay — Wires layed up in opposrte
direction as strands of rope. .

2. Wire Core (I W R C) is approxlmately 10%
stronger than fibre .core. »
Galvanzing reduces strength approximately
10%.

3. Breaking Strength in Tons = (Dia.)2 x 40 (For
6 x 19 I.P.S. F.C)

4. Safe Working Load in Tons
Safety Factor.

5. Safety Factors = Slings
Non rotating lines
Cranes and Derricks
Derrick Guys
Hoisting Tackle i
Guy Lines = 35

6. Broken Wires = Unsafe when 4% of total

wires in the rope are broken within the

= (Dia:)? x 40 +

I
LSRN e Re s 2o}

length of one rope lay:

W L
7. Choker Stress — — x— =T
N V
N = Number of Chokers )
W = Weight of load in pounds
V = Vertical distance in féeet
L Choker leg léngth, in feet
T Tension, in pounds
8. Sheaves — The critical diameter of Wé

I
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9. Drums — For spooling a drum you face the
lead block and place the right or Ieft hand.
which ever corresponds with the lay of the
rope. palm down on the top of the drum for
overwind and the bottom of the drum for un-
derwind. The thumb will point to the flange

where spoollng beglns
i0. Drum Capacity — in feet =

261 B
—ig—i— X (A + B) x A x C. (in inches)
Rope Dia.2

—— C

11. Fleet Angle — Maximum 4° on grooved

drums and 2° on smooth drums. The

distance to the lead biock should never be

less than 10 times the width of grooved

drums or 20 times the width of smooth

drums:

4

WIRE ROPE ATTACHMENTS — (Safety factor
of 5 included)
1. Crosby Clips = _
Number of clips required —4 x rope
diameter + 1
Minimum spacing — 6 x rope d«ameter

2. Hooks — SW:L. in tons = (Dla)2 where

hook begins to curve or Diameter of eye in

inches squared.

3. Shackles — S.W.L. in tons = : Diameter of pin
in one fourth inches squared and dlvuded by
@hree. {or select shackle pin one- -eighth inch
larger than choker size.) .

4. Chains (Alloy Steél) —S.W.L. in tons =
chain stock (Dia.)2 x 6.

5. Turn Buckles —— S.W.L. in tons = boit (Dia.)2
x 3.

ESTIMATING WEIGHT OF STRUCTURAL

STEEL: — (One CUblC foot = approximately 490
Ibs.) - -

1. Round Stock — Approximate weight per
lineal foot = (Dia)? x -8
3

2. Plate, Flat Bar, or Square—-Approxlmate

weight per lineal foot = thickness times

width x 10 (All measurements in inches.)
3
(Angles Tees; or Wide Flange Beams can be

calculated in the same manner by méasuring

the Iegs or web and flange individually as
Flat Bar or Plate.)

SCAFFOLD PLANKS
Two inch planks (2 x 8, 2 X 10, or 2 x 12) of fir or

spruce in first class condition can be considered

safe to support the weight of an average man for

a "Span in Feet" that is equal to, or less than the
plank “Width in inches™

' DERRICKS

GUY DERRICK

A guy derrlck consists of a mast, a boom pwoted

at the foot of the mast; guys and tackle (Figure

7- 104). The mast is generally longer than the

boom and is mounted on vertical pins at the foot

and.top so that the assembly of mast. and boom
may be rotated about a vertical axis. If the guys

to the top of the mast clear the end of the boom

the derrick can be rotated through a full circle:
The mast and boom may be made of timbers or

structurai steel. Large derricks are made of

hollow built up sections generally consisting of
four angles and lacing bars forming a truss.

Horstlng tackle |s 5uspended from the end of the

ooom and tackle is also provided for raising or

lowering thé boomi in a vertical plane Power is

supplied by hand operated or englne driven

hoists. The derrick is rotated by a bull wheel
located at the base of the mast.

STIFF LEG DERRICK

The mast of the stiff leg derrick is held in the ver-
tical position by two rigid inclined struts con-
nected to the top of the mast (Figure 7- 105) The

struts are spread apart 60°-90° to provide sup-
port in two directions and are attached to sills

extending from the bottom of the mast. The mast

is mounted on vertical pins at its foot and top as

in the case of the guy derrick. The mast and
boom can swing through an arc of about 270% The
tackles for hoisting loads and raising the boom
are similar to those for the guy derrick: Figure 7-
106 |IIustrates a stiff leg derrick with long sills.
e
CJ
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TANITATAEATATONATATI

ATAVITATATATATITAT S

Mast

ATLVATAVAVINATAVAT AN

XJ.

IR FAF0S

TLEATAPAN

T -

Bullwhieel g
Guide Sheaves . Lower rMast
Sheaves
— - Bullwheel
-- Mast Bottom

Step
Step Sillr Sheaves
Figure 7-104. Sections of a Guy Derrick

A stiff leg derrick equipped with a boom is
terring material whenever continuous
operations are carried on within reach of its

~._ _Line to Hoist

. LA
Guide Sheaveswy /4

Rooster Sheave .
for Clamshell Work

Giy Lies 4

Boom Raising

Boom LinBoom Bail

_Boom -

Fali BIockJ'%

and Hook

Loom: They are sometimes used in multi-story

buildings surmounted by towers to hoist

materizals to the roof of the main building to sup-
_ply guy derricks mounted on the towers.
349 ~
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Boom Lines—

1

Block and Eooﬁ %)

M7 A

Mési Bottom
= Mast Step

_ Figure 7-105. Stiff Leg Derrick

Guidé Sheave
Sill ~_

IR0

Bullwheel

)

<M , A7 Biock and Haouly
. ,.’

Lower Mast
Guide Sheaves
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GIN POLE

The gln pole (Fugure 7107) con5|sts of an

upright spar gbyed at the top to maintain it in a

vertical position and is equupped with suitable

hoisting tackle. The spar may be of round or

square timber; heavy wall plpe. a wide flange

beam section or a built up section consisting of

angles and Iacung bars: The load may be hoisted

by hand tackle or by hand or engine driven

‘hoists:
A éiﬁ pole is a \iéfy handy and versatile biecé of

light loads. To get maximum use out of a gin
pole. it should be rigged with a minimum of four
guys; with wire rope pendants and manila rope
iéékiés beiWéeh thé béndarit's éhd thé an:
These can then be leaned at various angles and
turned to lift from all sides.

The gin pole is used mostly for erectlon work of
ease of rigging, moving and operating. It is

Wire Rope Pendani o~

Wire Rope Pendant

suitable for raising loads of medium weight to
heights of 10°-50’ where a vertical lift is required.

Procedure

Step 1. Using alijsful*able scale. draw a
sketch as shown in A:
Line TS represents the guy
Line RS represents the gin pole

Step 2. With a given load of 4,000 Ib., let
1/4” = 1,000 Ib. and draw a vertical
line VU representing the lcad (1"
long) as in B.
From U; extend a line UW parallel to
TS {from A) to represent the guy, and
a line VW parallel to RS {from A) to
represent the gin pole

Step 3. To develop C, draw a line VW parallel

to, and the same length as VW (from
B). Drop a vertical line down from W,
and draw the line VX parallel to TR
(from A).

O

Swivel Plate

4?~/

- erre Ro pe

Pendant

Wire Rope
Pendant

énétch élock

Gin Poie

Figure 7-107.

To Power




Figure 7-108. Determining the Kick at the
Heel of a Gin Pole

Measure the Iength VX; and usmg the

scale 1/4¢" = 1,000 Ib calculate the
amount of kick on the pole.

A-FRAME DERRICK

An A-Frame (or Shear Leg) derrick is a versatlle

hoisting device, requiring only two back guys

and one lazy guy in front for support (Figure 7-
169):

For light loads; a small A Frame derrlck can be

qmckly constructed by drilling a hole through

two pieces of square timber and boltmg throogh

the holes. A wire rope choker is put around the

top of the poles with the eye hanglnﬁgwdoj/vn to at-
tach the block. When a load is suspended from
the block, the choker tlghtens to hold the

crossed members more securely:

iviééii.é CRANES

crane.

Lazy Glij
N
Back Guy
Back Guy

N

Figure 7-110. Mobile Crane on Tracks

Two types of bOOr‘nS (Flgure 7-113) with respect

to the capablllty on the crane are identified:
1. Conventlonal booms may be lowered, ralsed

or swung sideways; however; the assembled

Iength does not change.

Hydraullg booms may be Iowered ralsed or
swung sideways; and the length can be ex-

tended or retracted without reassembly.

The choice of boom is based upon the functlonal
requirements of the crane for the job: Where

39:

)
-
N
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Figure 7-111. Mobile Crane on Tires

Boom Line

l;'énnénts'

Yoke

Boom Stoppers

_Topping Lift

o Turn Table
Countér Weight

, Main Line
+———

N

_ Outtrigger

= Main Load Block

Whip Line

| Headache
b Ball
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CONVENTIONAL BOOM
Figure 7-113. Crane Booms

heavy or exceptnonally hlgh llfts are mvolved

Lhe conventnonal boom |s used Where the Ioads

shorter lifts, the hydraullc boom is more suitable.

When an hydrauhc mobile crane is dehvered to a
|ob5|te. it is aimost immediatély ready to go into
operatlon (Figure 7-114). It need only be ’ ‘spot-

Figure 7-114. Crane Arriving on_ The Job,

Raising Gantry to Operating Position

34 -
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ted.” the outriggers exiended and the crane  job iocation. Crane assembly at the jobsite falis
levelled; before the first load can be lifted. within the jurisdiction of the erection Boilet-
maker:

BOOM ASSEMBLY . , S o
Figures 7-114 to 7-118 illustrate a typical

On the other hand. a conventional type mobile sequence in the assembly of a conventional
crane arrivés in separate units. The boom com- mobile crane, from arrival on the job to work-
poneénts. outriggers, counteérweights and main ready.

block must bé offioaded (usually assisted by an
on-site hydraulic crane), and assembled on the

—

=3
INSTALLING FRONT COUNTERWEIGHT

CRANE SAFETY AND SIGNALS

Assembly Precautions

Check all outrigger assemblies:

Check all boom sections for damage.

Always install boom pins from the inside of

the boom to the outside.

4. Ensure all boom pins are secured with cotter

pins:

Before raising boom. machine must be

levelled: outriggers fully extended and rub-
LN T e ber off the ground. o

INSTALLING REAR COUNTERWEIGHT WITH SECOND 6. When disassembling boom sections. block

Figure 7-115. Floatpads and Counterweights 395; the section t'o'rbf’e’ i'éi:ﬁ'o'i/'é'd.

w. N =

(4,11

Q

ERIC

Aruitoxt provided by Eic:



ERTING GOTTOM PINS
PINS SECURED BY COTTER PIN

JOINING OTHER SECTIONS

390 -

OM OFF TRUCK

MOVING 80

INSERTING TOP PINS FIRST

POSITIONING FOR PINNING

Assembling the Boom

Figure 7-116.

Q
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o  Fiaure 7-117. Attaching t.s Lines
ERIC
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Saiety During Crane Operation

One man only will be designated as
signalmanﬁ.ﬁj‘h’e signalman must be in full
Crane signals are illustrated in The W.C.B.
material in Figure 7-119.

When locating the machine. the following

must be observed:

a. As level a path as possible must be
followed - when moving the machine;
avoid slopes and rough terrain.

b. The boom must be in a raised position
when the crane is travelling.

c. Particularly for larger machines‘ the
speed of travel must be slow.

d. When “spotting” the crane, to ensure
full rated capacity, the machine must
be levelled, outriggers fully extended.

e. Be aware of all power lines in the area

~ Where the crane is spotted: -

Know the weight of all loads (including

weight of any rigging accessories).

Measure (rather than estimate) the

machine's load radius when making
capacity lifts. _
Avoid effects of “shock loading™ to rigging
and equipment. by raising and lowering
loads slowly.

Always use a tag line to control the load
when in the air:

When booming down, or swinging with a
load, always keep the load as close to the

ground as possible.

When swinging, always ensure that the
counterweight area of swing has:

a) sufficient clearance to clear ob-
_ stractions. o

b) been barricaded wheréver there is a
keep ail personnel out from under load.

No one is lowed to ride the load under any

circumstances.
Snub heavy loads to the machine when
travelling with a load.
When operations cease for the day, it is ad-
visable to “‘tie down'' the boom by attaching
a choker ftrom the hook in use to a
stationary object with only enough tension
to immobilize the boom.

3,1;],_‘_1
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Standard Hand Signals for C

perations, Crawler, Locomotive and. Truck Cranes

ontrolling

HOIST. Wnih’ ioréarm vé:,li,ééi.
foréfinger pointing up. maove _
hand in small horizontal circles.

-~

LOWER. With arm extended
downward. forefinger pointing
down. move hand in small
horizontal circles.

USE MAIN HOIST. Tap fist_on
head: thén use regolar signals.

USE WHIPLINE. (Auxiliary
Hoist). Tap elbow with one
hand: then use regular signals.

RAISE BOOM. Arm extended.
fingers closed. thumb pointing
upward.

LOWER BOOM. Arm extended.
tingers _closed. thumb painting
downward.

MOVE_SLOWLY. Use one hand
16 give any motion_signal_and
place other _hand motionless in
trant of_hand giving the motion
signal. (Hoist slowly shown as

example).

HAISE THE BOOM AND LOWER THE
LOAD. Arm extended. fingers -

closed. thumb pointing upward.
other arm bent -slightly with .
foretinger pointing down and

other arm with forearm vertical.

forefinger pointing upward and

rotate hand in horizontal circles.
(continued)
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Aruitoxt provided by Eic:

SWING Arm_exiendd.
point_with finger in direc-
non ot swing of boom

S0P Both arms olitstretched
at sides horizontally.
fingers oulistretchéd

TRAVEL. Armi extended forward.
hand opén and slighyly raised.

DOG_EVERYTHING Clasp hands
in front of body.

TRAVEL. (Both Tracks). Use
Both fists in front of _body.
maKing..a circular. motion about
gach other. indicating_direction
of travel; forward or backward
(For crawler cranes only.)

tist, rotated verllcally in front of

body. {(For crawléer crangs only.)

EXTEND BOOM. (Tele-
scoping Booms). Both hsls
in front of body with thumbs
pointing outward. One hand

signal may be used.

HETRACT BOOM. _(Tele- ..
scoping Booms). Both fists_ _
in front of body with thumbs
pointing foward éach ather.
Oné. hand Sianal may be
used. .
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Aruitoxt provided by Eic:
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Standard Hand Signals for Controlling

: ~_Crane Operations; Crawler, Locomotive and Truck Cranes

HOIST_ With lorearm vertical.
foretinger pointing up. move
hand in small horizontat circles.

LOWER. With arm extended
downward. forefinger pointing
down. move hand in small
horizontal circles.

raised. make pushing motion
in direction of travel.

DS |
TROLLEY. TRAVEL. Paim up.
fingers closed. thumb pointing
in direction of motion. jerk
hand horizontally.

STOP. Both arms oulstretched
at the sides horizontally.
fingers outstretched

MULTIPLE TROLLEYS. Hold up one
finger for block marked 1" and
two hingers for block marked

2" Regular signals lollow.

MOVE SLOWLY. Use one hand 10
give any mofion signal and place
other hand molionlgss in front of
hand giving the motion signal.

{Hoist Slowly §hown as example.}

MAGNET 1S DISCONNECTED.
Crane operator spreads both
hands apart — paims up.




MAGNET IS DISCONNECTED
Crarnié operator spreads_both
hands apart - palms up

OPEN CLAM SHELL BUCKET
Arm extended. palm down.
open hand

CLOSE CLAM SHELL BUCKET.
Arm extended. palm down.
¢lose Hand.

HOIST SCOWLY TO CLEAR_ .
FOULED LINE Hands crossed
in frént. apove shoulders.
fingers relaxed

BOOM UP AND LOWER
THE LOAD One hand.

BOOM DOWN AND
RAISE THE LOAD
One hand

STOP. One hand.

Q
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Aruitoxt provided by Eic:

WHIP LINE. One hand.

Figure 7-119. Crane Signals (continued)




