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PROGRAM DESCRIPTION

Mission Statement:

The Fluid Power Technology Program will prepare the student to achieve functional
competence, at job entry level as a Fluid Power Technician. The specialty courses
involved will cover many aspects of hydraulics, and pneumatics; both the theory

and application of these aspects. The student will gain a limited amount of work
experience in the hydraulics laboratory, using training aids to construct and
operate both hydraulic and pneumatics circuits. The supportive and related instruc-—
tion will assist the student in understanding basic principles and broaden the

scope of understanding in the Fluid Power Industry.

DESIGN CRITERIA I

Program Goals:

sdchios

P. G. I The student will gain a basic working knowledge of Fluid Bysamies as
it relates to automation in industry today.

P. G. II The student will gain a working knowledge of hydraulic circuit
components.

P. G. III The student will gain a working knowledge of pneumatlcs c¢ircuit com-
ponents, their functions and applicationms:

P. G. IV The student will construct simple, and complex hydraulic circuits,

using training aids and modules to demonstrate functional compe-
tence as a Fluid Power Technician.

P. G. V The student will gain specific abilities in mathematics, and
applied physics, as well as other related areas to aid in problem
solving situations which arise in the Fluid Power Industry today.

P. G. VI The student will gain a functional knowledge of logic as it relates
to the design and operation of various hydraulic and pneumatics cir-
cuits and systems, used in industry today.

P. G. VII The student will perform various objectives in the laboratory; such
as the rebuilding of hydraulic and pneumatics components, there by
developing and improving manipulative abilities.
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WORKING CCPY

PROPOSED FLUID POWER
ASSOCIATE DEGREE PROGRAM

REQUIRED SPECIALTY CQOURSES

*ATF 840 Introduction To Fluid Power (Presently APT 840, Fluid Dynamics)......
*ATF 843 Hydraulic Components and Circuits (Presently APT 843, Hydraulics)....
*ATF 847 Fundamentals of Pneumatics (Presently APT 847, Pneumatics I).........
*ATF 848 Pneumatic Components and Circuits (Presently APT 848, Pneumatics II).
*ATF 850 #Fluid Power Forces and Mechanics...vivieerrerininareenneenanennnnsnas
*ATF 852 #Fluid Power Circuits and SyStamMS....ceeeiveierererosnencssasenansones
*ATF 854 #Fluid Power Fabrication and Techniques.......ceieeeceeeonns eceeeras .
*ATF 856 #Fluid Power Logic SyStemMS...ciieeieeneenesessnosrecesnoaenaasanensons
TN e c P B
xapM 8211 Plane TrigomOme Ty s v v ettt veeenonesoeeronasooaeeoesssnssaoneassnsacess

REQUIRED SUPPORTIVE COURSES

IND
APT
APD
ETT
APP
APP
APP
APP

100
831
813
101
815
816
817
818

Introductory Seminar for Industrial Sciences......ciiviieeercaneansnn
Industrial Safety..iiieiiiienenannnenans et iaeeseseeca sttt
Shop Drawing L.....civiiiiiiiiinrnereneannnnnns .
Electrical FUndamentals L....u'eeeeeueeeneneneenonresenennennaansanas
Mechanics I
Mechanics II.... .o iiniennnnmennens e et e e
Mechanics IIl.....ieiiiinrnenrenanannnenns .

Mechanics IV... i eeeenneennn ceeaeae

GENERAL EDUCATICN REQUIREMENTS

CREDITS

WWWLWWLWLWLWWWLW

NN LW

The student will select 12-16 credit hours in at lsast three of the following four
general areas:

L 1

A~

The student

20L

151

Communications/English
Humanities
Math/Natural Science
Social Science

must also complete a State raquirement with:
American Government

ASSOCIATE DEGREZ. . . . . . . . . .

(V5]

83 -

{

UV g

¢V

67

*When all the courses marked with an astearisk are completed, the student may apply for
a Certificate of Achievement. :

#New Courses to be developed.

1
The student may substitute MAT 155 and MAT 156 or equivalent.
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FLUID POWER TECHNOLOGY
COURSE DISCRIPTIONS

APT 840 FLUID DYNAMICS (48 hours) 3 Credits

A laboratory course that illustrates the application of physical concepts
such as Boyle's Law, Charles' Law, Bernoulli's Theorem, Torrecellie's Law,
Pascal's Law, K'Arch's Equation, Reynold's Number, pressure drop, density, m:hﬁ*
specifice gravity, efficiency and horsepower through basic pneumatic and
hydraulic circuitry. Emphasis on understanding circuit components and how
they work. T, '

Lab fee: 83 7

APT 843 HYDRAULICS * (48 hours) 3 Credits

Prerequisite: APT 840 or equivalent /
A laboratory course on the use and limitations of hydraulic circuits

and their components. Circuits are designed, built and analyzed. Trouble

! ' shooting to find instructor-induced errors before proceeding to the next,

’l . more complicated circuit.

i Lab fee: $5

APT 847 PNEUMATICS IQ‘ (48 hours) 3 Credits

Prerequisite: APT 840 or equivalent

This course is designed to provide the student with the technical
knowledge and practical applications for control of power valves that N
operate various air-powered devices. Design, imstallation and trouble ot
shooting control air circuits. Nature of compressed air, compressed air
flow, work devices, cont®ol devices, circuit diagrams, development of
pneumatic control circuits, power source selection and information tables,
standard safety procedures, and application of diagramming and blueprint
reading. Field trips will be conducted to inspect modern pneumatic
equipment, installations and applications
) Lab fee: $5 '

APT 843 PNEUMATICS II (48 hours) 3 Credits

Prerequisite: APT 847 @ﬁJvA

' The course will provide the student with practical knowledge regarding |
circuit design, the mechanical principles of pneumatic components, build ‘;;L/’F
and maintain control panels, repair techniques and trouble shooting. .
Laboratory experiences will supplement classroom lectures and demonstrations.
Field trips will be arranged to inspect modern pneumatic equipment, installa-
tions and applications.
Lab fee: S5

|}
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FLUID POWER TECHNOLOGY
NEW COURSE DESCRIPTIONS

> ATF 850 FLUID POWER FORCES AND MECHANICS

The student will gain an understanding of the relationship of forces, motion,
work and power and the resulting effects on machine parts. Reactionary forces

¢§E% involved in component fabrication as well ‘as circuit fabrication will be

&

studied. Fluid power actuated mechanical advantage-type clamping and other
work devices will be used to demonstrate amplification during energy transfer.

¥ ATF 85$'~P‘ FLUID POWER CIRCUITS AND SYSTEMS 3 Credits
The student will obtain a working knowledge of how fluid power circuits are

designed using aporopriate symbols and language. Actual hydraulic, pneumatic
and/or electrical components are then assembled and the circuit operation is

/7k;ﬁ( tested. Techniques of circuit calculations, component selection factors and

.<D N

circuit troubleshooting are covered. Applications of fluid power systems to
industrial situations ars included.

5,

/
3 Credits e
e

,.,mulv“*'im,,LL
B -

.

sk ATF 859 FLUID POWER FABRICATION AND TECHNIQUES 3 Credits

This course is designed to provide the student with a working knowledge of
*\ Jmetals, elastomers, tools, and other ecuipment and supplies normally used in
49 he fluid power industry when designing, building or maintaining fluid power
//équipment. It includes a study of the physical characteristics of both metals
// and elastomers with respect to their behavior during fabrication and usage.
Methods of material removal, elementary aspects of machine tool operation and

tooling requirements are studied.

#& gS¢ ss6 FLUID POWER LOGIC SYSTEMS 3 Credits

\ The fundamental principles of logic functionms, digitzl control circuits and

,E);;) data organization are presented. Laboratory experiences serve tc confirm and

clarify the student's understandings of these principles. The student sees

é§~ Mtheir applications to several modes of control such as pneumatic, fluidic,

electro-mechanical and electronic. Typical applications of fluid power logic

systems in industry are represented.

}{SMQM

S

NS

N
5{/

PSRN

3

L S——




FLUID POWER TECHMOLOGY
RELATED SUPPORTIVE COURSES

APD 813 SEOP DRAWING I 3 Credits

This course is the first in a series of drafting classes designed for the
apprentice or technical student. It covers basic drawing techniques: line-
work, geometric construction, orthogonal projection, primary auxiliaries and
axonometric projection. Emphasis will be placed upon the relation of refer-
ence planes in view solution.

Lab fee.

ETT 101 ELECTRICAL FUNDAMENTALS 3 Credits

Prerequisite: TEM 102 or equivalent

This course introduces the basic theories of electricity as they relate to
direct current. Emphasis is placed on safety, tools and materials of the trade,
the electron theory, Ohm's Law, conductors and insulators, series circuits,
parallel circuits, series-parallel circuits, magnetism, application of magnetism
to electromagnetic devices as applied to industrial controls, electrical nomen-
clature, units of measurement, resistors, and electrical symbols. The correct
use of basic measuring instruments (reinforced through laboratory exercises)
will include volt-meters, ampere-meters, and ohm-meters. Transparencies, slide
films, movies, programmed instruction, and other instructional media is utilized.

APM 811 GEOMETRY-ALGEBRA 3 Credits

Prerequisite: Secondary school algebra or TEM 102

This course will provide the student with the fundamentals of Algebra and
Geometry as applied to practical industrial problems that arise in his trade
area, Topics include positive and negative numbers, ratio and proportiom,
simple equations, percentage, taper, square root, formulas and quadratic equa-
tions. Geometry principles of axioms, propositioms, circle definitioms, cent-
ral angles, and tangents will be applied in the problem solving techniques

of actual trade problems.

APM 821 PLANE TRIGONOMETRY 3 Credits

Prerequisite: AP 811 or equivalent

This course provides the student with the basic principles of trigonometry as
applied to industrial problems. Topics covered are basic trigonometric functionms,
functions of angles, relations between trigonometric functions, tables and their
uses and solution of right angles. It will also cover the interpolation of
angles to the nearest second of a degree, solution of oblique triangles by right
triangle methods, Law of Sines and Law of Cosines.

APP 815 MECHANICS I ' 2 Credits

Prerequisite: APM 811 or equivalent

This course is designed to provide the student or apprentice with the basic
fundamentals and applications of physics principles in the field of mechaanics

as applied to the trade field of his choice. Topics covered are fundamental
concepts of matter and energy, measurement and units, simple and compound
machines, laws of machines, pulleys, levers and their application, gears, mechan-
ical advantages, work, energy and power, efficiency and friction, and the motion
of bodies. WNomenclature, useful formulas, and practical problems are emphasized.



APP 816 MECHANICS II 2 Credits

Prerequisite: APM 811 or equivalent

This course will provide the student or apprentice with the necessary technical
knowledge and practical application of static pressure and force in fluids as
well as buovancy (Archimede's Principle), weight and pressure relatiomship, atmo-
spheric pressure and altitude, barometers and specific weight. The transmis-
sion of pressure by fluids (Pascal's Law) as an introduction to fluid dynamics,
hydraulics and pneumatics, application of Boyle's Law, production, transmissionm,
reflection and interference effects of sound, dispersion and reflection of

color will-be studied. Typical problems in each unit of instruction are stressed.

X

APP 817 MECHANICS III 2 Credits
Prerequisité& APM 811 or equivalent

This course will provide the student or apprentice with the basic technical
knowledge and applications of the nature of heat, heat transfer, sources of

heat, radiation, and cooling fins. Other topics covered are expansion of

solids, liquids and gases, measurement of heat, heat exchangers, change of

state, principles of refrigeration and air conditioning,converting heat to

work, internal and external combustion engines, diesel engines, and steam engines
and turbines.

APP 318 MECHANICS IV 2 Credits

Prerequisitgi APM 811 or equivalent

This course will provide the student or apprentice with the technical know-
ledge and application of magnetism, static electricity, electricity, electric
current and circuits, electro-magnetism, electro-magnetic induction, direct
current, alternating current, electronics and their application to industrial -
machines. Material covered is basis for further study in industrial electricity
and electrorics.

APT 831 INDUSTRIAL SAFETY 2 Credits

The need for safe work habits in related work enviromment. Guest speakers,
lectures and class discussion on safety both on and off the job.

IND 100 INTRODUCTORY SEMINAR IN INDUSTRIAL SCIENCES 2 Credits

The student will elect real or simulated experiences that characterize the
functions and operations within the industrial sciences cluster. Further, the
student will investigate careers within the industrial cluster such as occupa-~
tional opportunities, wages, advancement, employee-employer relations and
unionism, as.well as envirommental effect.

Y
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At Qakland Commmity Collece we ars seeking to identify and develop educaticnal crograms
that meet the needs of the emloyment cammmity. The program described in this cresticn-
nairs is one that has been outlined to us in an area for which we sirxuld trovide
training. In crder for us to identily amlcvment reeds, t:a:z::..ng needs, and crricalmm
camcnents, please answer the following cuastions to the best of your abll;tv

Y IR

1. Are you awars that Oaklard Cammmity College offars: =

1. ‘ecational Counseling 17 s 2 M
2. Aczdemic, Liberzl Arts Carziculum l¢ ¥ES ) NO
3. Bealth Ccoupations Training ¥ ¥ES g NO.
4. Teclnical Training . b YES 2 NO
5. Job Placsment jv ¥ES. § NO
6. Continuing Education i ¥EES | NO

i 2. Are vou familiar with the educational progrzms offersed by Ozkland Cammmity College?

I3 v=s 4 M

3. Do you emloy any persons with. educaticnal backgrournd from Cakland Commmity College?
1) s (1w

FLUID POWER TECEWOICGY

L4

This is an ar=sa designed to preparza tachnicians knowledgeable in the area of t:ansu.ss:.cn
ard contzol of power through hydraulics, gneumatics, fluidics, and electro fluid zower.

The following is a list of camanents for curriculum content. Please rate the level of
importance of these items. as they relate to the training of persons with this job skill.
The rating scale is ‘o be inmterpratad as follews: 1 - no importance; 2. - little im—
portance; 3 - noderzate importance; 4 - high importance; 5 - sxiz=me importance.

'L 2 3 45
2. Circuitzy (1y) 379 1 23 45
3. Hydraulic Princinles [l"!) . 3'79‘ L 2 3 4 35
4. Physics Principles (13) 2.92 1 2 3 ¢ 53
5. Pamps & Cperations O._,) 2y 1L 2 3 453
6. Campressors & Cperaticns (19) 2.%6 1L 2 3 & 5
7. Maintenance Proccedixss Cl‘-i) 3.0y L 2 3 45
8. Instumentaticn (19) 3.6 L 2 3 ¢ 5
9. Trouble Sheoting Tectniques (1y) 3.7/ 1L 2 3 4 5
10. Control Circuits Ow) 349 1 2 3 4 5
11. Zlectwo Bydraulic Systems (1Y) - 291 123453

Continved on back
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,NSLITEL JITRIIISITIIN S Lis) 3.5 1 9 A 4
Cral Communicaticon (19) .26 1 2 3 ¢
Arplizd Mathemanics - (lHj 343 1 2 3 4
Tecknical Mathamarics ()q) .21 1L 2 3‘ 4
SafsTy Practices (1) 4.2) 1L 2 3 ¢4
Numerical & Iogic Contzols  (12) -.3.921 2 3 ¢
Mic—cprocessor Srinciples (13) ‘-; 3.6 1 2 3 4
ForLow  INSTRuemows () 5 12 3 4
ATTENOANCE (1) 51234
Would you ke willing to hirs perscns with jcb training in this £52182 s

What is your cwrant amployment capacity for gerscns with this sducational background?

Bow many new ployess have you hirsed in this fisld in the last vear?

Whnat <o you estimats your futirzs aplovient cctantial in the terms ¢f new cositicns Zor
the next year the next five vears

Eocw many new secple will have to be hirsd as rsplacsments as a2 result of resicnaticons,
tarminaticns, ets.?

the next year the next five years

2o you feel the job markst and/or futirs projection indicatess a need for this cooupatic

Do you fzel therz is a need for educaticnal twaining in this field? =S

Do vou f=zel that two years of educaticn is appropriates training for job skills in this
field? "

: ) &
Would this Syve of program provide continuing educaticn to upgrade the skills of youx
cxrrant emxlcyess?

would you recommend this type orogram to your prasent emloyees? ¥ES

Fow many gerscns ¢O vou prasently emlcovee? Iass than 25 ; 25t 49 ;- 30 &0 99 ;
1CQ to 482 ; =00 o 2000 ; mors than 2000 .

would vou srovide 2 work/taining sits for students in this srooram? VES

Plazse provids the Iollowing hourly salary informaticn:
S

6 th $ 1 yeax

S starting

R} ] - : - -
13.A Ars thers other salary intsrvals of note?

Name and address of camrany camleting questicnnairs

_]:2-'. .
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NORTH AMERICAN GROUP
TROY. MICHIGAN 48084

November 26, 1980

Mr. Bill J. Rose

Dean of Career Education
QOakland Community College
Auburn Hills Campus

2900 Featherstone Road

Auburn Heights, Michigan 48057

Dear Mr. Rose:

Fluid power is an industry that has realized its greatest
development in the past two or three decades. Since World
War II the industry has grown at a hectic pace.

Today, the National Fluid Power Association estimates that
hydraulics and pneumatics shipments will exceed $6 billion
in 1981, ranking fluid power sales with those of such large
capital goods industries as machine tools, industrial trucks,
and construction equipment.

Fluid power education opens a broad spectrum of career
opportunities because of the wide diversity of hydraulics
applications in industry.

For example, hydraulics are used in industrial machines
designed for the production of thousands of products, from
the automobiles we drive to the plastic toys our children
play with.

Hydraulics can be ‘found on such mobile applications as heavy
duty comstruction vehicles and earthmoving equipment, large
trucks used in commerce, and farming equipment.

Even more dramatic are hydraulics at work in commercial air
travel. From the up-and-down motion of landing gear to the
movement of wing. flaps, ailerons, and rudders. Today's big

jets depend on hydraulics for smooth, safe operation. Hydraulic
components can also be found on missiles, tanks, space craft
launch vehicles, on the deck of Navy and commercial sea-going
vessels, and on submarines.

Hydraulics continues to be one of the most efficient and
versatile means known of putting machines to work-—even in
a world crowded with electrical and mechanical devices.

MY TELEPHONE NUMBER 1S (313) 280 _M___
~15-

SPERRY VICKERS iS A OIVISION OF SPERRAY CORPCRATION
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Mr. Bill J. Rose
November 26, 1980
Page 2

Sperry Vickers has been a leading name in the fluid power
field for more than 50 years and has pioneered many basic
design developments on which mogern fluid power systems are
based. A division of the New $brk -based Sperry Corporation,
the company employs some 10, 000 people worldwide. We are
truly a multi-national company.ylth operations in 32 countries
and distributorships in 13 more:

Our need for technically trained persomunel is obvious. And
our support in helping train hydraulics professionals has
been substantial.

Since 1945 Sperry Vickers has operated its own Hydraulics
School as part of an intensive customer training- program.
Regularly scheduled courses cover industrial and mobile
product appllcatlons and servo maintenance programs.
Aerospace, marine, and m111tar§§programs are held when

the need arises and are tallor%§.to meet specific customer
needs.

Growing from just 78 students 35 years ago, the school today,
located in Clawson, Michigan, annually enrolls some 900. More

than 17,000 students representipg 3,700 companies have completed

courses to date.

Sperry Vickers also began offering scholarships in 1978 to the

Purdue University School of Technology and the Milwaukee School

of Engineering. A total of 11 students in their junior and
senior years have received scholarships and are following a

program which will lead to employment in the fluid power field.

At Sperry Vickers, we See a growing need for more fluid power
programs in formal education and would welcome this expansion
of Oakland Community GCollege's RBurriculum. In our judgment,
there is, and will continue to be, a great demand for highly
trained and skilled hydraulic professionals.

Sincerely,

?‘ Lﬂ: . w)\"
A 0. Roberts
Vice President

Staff Engineering
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Ingersoll-Rand Company

AUTOMATIC PRODUCTION SYSTEMS
23400 HALSTEAD ROAD
FARMINGTON HILLS. MICHIGAN 48024

TELEPHONE: 313—477-0800 TELEX: 235623 INRYCQO FRTN

November 18, 1980

Mr. William J. Rose

Dean of Career Education
Oakland Community College
Auburn Hills Campus

2900 Featherstone Road
Auburn Heights, MI 48057

Dear Mr. Rose:

As a manufacturer of automatic machinery systems to both assemble
and test a multitude of items large and small for both domestic and
foreign markets, we have a continuing need for people who posses
basic and advanced skills in fluid power systems. The needs of our
company in this regard are most certainly duplicated in the many
similar and allied organizations in this geographical area.

We are therefore, pleased to know that Oakland Community College is
undertaking to train young people in fluid power systems in order to
fill these needs. By establishing the proposed program, Oakland
Community College will be providing available community service and
training that will allow students to select from many attractive
career opportunities.

You have both our support and commendation in this endevour.
Very truly vyours,

N D INGERSOLL-RAND COMPANY

/-
NOV 2U 1980 Q/Z,,% /e

Gary T. Fortune
Assistant Engineering Mngr.

-~ -

Lo .. CLucallon
Anyrn Hills

=17-

ALL AGREEMENTS CONTINGENT UPON STRIKES, ACCIDENTS AND OTHER CONDITIONS BEYOND OUR CONTROL.
ALL CONTRACTS ARE SUBJECT TO
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FLUID POWER ADVISORY COMMITTEE
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Dolph Wright

Senior Project Engineer
Manufacturing Development
G.M. Tech Center

Warren, MI 48090
575-0876

“"John Pippinger, Vice-Chalrman

The Fluid Power Educatlon Foundatlon

124 Florida Street
Laurium, MI 49913
906--337-5167

TPy

L |

Steve Coleman
Hydraulics Student
696 W. Baker
Clawson, MI 48017
435-8658

-Royce Shari, Manager
Customer Training
Hydraulics Training Schoolh
Sperry Vickers Corporation
1401 Crooks Road

Troy, MI 48084

280-3000

s oy

i

ik

Ken Brown
Manufacturing Engineer
Pontiac Motor Division
4097 E. Main

Brown City, MI 48416
346-3068

Armand Johnson 2
Fluid Power Instructor
S.E.0.V.C.

5055 Delemere

Royal Oak, MI 48073
280-0600

Bob Alderman, Manager

Axle & Hydraulics Dept.
Ford Motor Company

Tractor Division

2500 E. Maple

Troy, MI 48084 =
643-2263

-19-

Leon Hibbs

Manufacturing Engineer
Pontiac Motor Division
General Motors Corporation
One Pontiac Plaza

Pontiac, MI 48053
857-0976

Art Evans, Superintendent
Manufacturing Engineering
Pontiac Motor Division
General Motors Corporation
One Pontiac Plaza

Pontiac, MI 48053
8570976

Gary Fortune

Assistant Manager
Engineering Department
Ingersol Rand Company

- 23400 Halstead Road

Farmington Hills, MI 48024
477-0800

Ex Officio Members

Harvey Eschenburg.
Hydraulics Instructor
Oakland Community College
Auburn Hills Campus

2900 Featherstone Road
Auburn Heights, MI 48057
852-1000 ext. 212

Bill J. Rose

Dean of Career Education
Oakland Community College
Auburn Hills Campus

2900 Featherstone Road
Auburn Heights, MI 48057
852-1000 ext. 306




A Brief Description of Courses

First Semester

Introduction to Fluid Power

A course designed to familiarize the student
with fluid power principles and the fluid power
industry. It introduces the student to the many
and varied hydraulic and pneumatic applica-
tions, the general fluid power system concept,
and the principles of applied fluid mechanics.

Technical Mathematics I

The first course in a two course sequence.
It includes the following major divisions: funda-
mental concepts and operations, functions and
graphs, the trigonometric functions, systems of
linear equations and determinants, factoring and
fractions, quadratic equations, the slide rule,
trigonometric functions of any angle or number,
and vectors and oblique triangies.

Applied Physics I (Mechanics and Heat)

The first of two courses in applied physics.
Study of the principles of physics emphasizing
mechanics and heat including their applications
in fluid power technology is accomplished during
the first semester.

Fundamentals of Communications
(Reading, Writing, Speaking and Listening)

A course in which the student learns the
fundamentals of these four communications
media and improve his- skills in each. This

course also serves to integrate other subject

areas.

Basic Technical Drafting

A basic course which provides freehand draft-
ing experience and the development of basic
gkills with drafting tools. Includes knowledge
. of principles and practices, as well as the develop-
ment of basic techniques.

Second Semester

Hydraulic Components and Circuits
A study of the principles of operations and

construction of components comprising a hy-
draulic circuit. A survey of the available types
of components and their functions within circuits
are included. Principles of simple circuit design
(including proper symbology) and accompanying
calculations are also covered.

Fundamentals of Pneumatics

A study of the applications and the physical
laws governing the uses of pneumatic power and
how they apply to pneumatic compression and
distribution systems. It includes an analysis
of the properties of air and how air is compressed
and distributed. Methods of controlling pneu-
matic power are investigated by designing cir-
cuits and evaluating them in terms of their
specific applications. The operating principles
and design features of typical pneumatic systems
and components are studied and demonstrated.
The similarities and differences between pneu-
matic and hydraulic systems and components
are also reviewed.

Technical Mathematics II

A continuation of Technical Mathematics I.
It includes the following major, divisions: ex-
ponents and radicals, the j-operator, logarithms,

additional types of equations and systems of -

equations, inequalities, graphs of the trigo-
nometric functions, additional topics in trigo-
nometry, plane analytical geometry, basic con-
cepts of the derivative, and basic concepts of
integration.

Applied Physics II
(Electricity, Sound and Light)

Continuing study of applied physics. This
course includes a study of basic electrical prin-
ciples and the fundamentals of circuitry, in-
cluding their applications in fluid power tech-
nology. The fundamental principles of sound
and light are also presented.

Applications of Engineering Mechanics

An introduction to the relationship of forces,
motion, work and power and the resulting

effects on machine parts.
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Third Semester

Fluid Power Circuits and Systems

Fluid power circuits are designed using ap-
propriate symbols and language. Actual hy-
draulic, pneumatic and. or electrical components
are then assembled and the circuit operation is
tested. Techniques of circuit calculations, com-
ponent selection factors and circuit trouble-
Applications of fluid
power systems to industrial situations are in-
cluded.

Material Fabrication and
Fluid Power Shop Techniques

This course is designed to provide the student
a working knowledge of metals, elastomers,
tools, and other equipment and supplies normally
used in the fluid power industry when designing,
building or maintaining fluid power equipment.
It includes a study of the physical characteristics
of both metals and elastomers with respect to
their behavior during fabrication and usage.
Methods of material removal, elementary aspects
of machine tool operation and tooling require-
ments are studied. The student acquires initial
skills with hand tools and with gas welding and
brazing, and AC/DC arc welding.

Electricity and Electronics

A basic study of electrical power and controls,
and electronic controls as they apply in parti-
cular to fluid power systems. Emphasis is
made on the practical aspects of these controls.
Lecture, demonstration and laboratory experi-
ences are combined to acquaint the student with
electrical and electronic components and circuits
that are utilized for measurement and control
funciions.

Computer Applications in Industry

A review of the evolution and the uses and
operations of computers and electronic data

processing in industry. The student is provided-

an opportunity to do some fundamental data
processing and programming exercises.

Industrial Organizations and
Labor-Management Relations

A review and analysis of the roles of labor
and management in the development of American

industry. Labor-management relations (includ-
ing the growth of the labor movemeni, the
development and structure of American business
management, and the legal framework within
which labor-management relationships and re-
sponsibilities are conducted) are covered, as well
as in introduction to labor economics (i.e.
labor supply and demand, unemployment and
wage determination). Current practical aspects
of an industrial society are emphasized.

Fourth Semester

Logic Systems

The fundamental principles of logic functions,
digital control circuits and data organization are
presented. Laboratory experiences serve to
confirm and clarify the student’s understandings
of these principles. He sees their applications
to several modes of control such as pneumatic,
fluidic, electro-mechanical and electronic. Typical
applications of fluid power logic systems in
industry are represented.

Fluid Power Component and

. Circuit Performance

35

This course integrates the previous fluid
power courses and laboratory work. It in-
cludes the study of performance characteristics
of fluid power components, data acquisitions,
and the analysis and evaluation of the require-
ments of fluid power circuits which are currently
being adapted to industrial applications. Ex-
periences are provided with measuring and
testing instruments and related procedures.

Technical Reporting

A course in the practical aspects of preparing
reports and communicating within groups using
the basic skills acquired in the previous course
““Fundamentals of Communications””. This
course includes the use of graphs, charts and
diagrams in presenting ideas and significant
points in formal or informal written and oral
reports. The development of an appreciation
for precise reporting and the use of audio-visual
equipment are included.

Human Relations in Industry

Bases of human relations and the organi-
zation of individual and group behavior are




studied. Special emphasis is given to typical
industrial relationships in everyday situations.
Fundamental relationships between behavior
and personal and group forces are examined.
The student is stimulated to make an effort to
be more effective in his relationships with others.




