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A SUGGESTED POST - SECONDARY CURRICULUM GUIDE FOR
ELECTRO-MECHANICAL TECHNOLOGY ORIENTED SPECIFICALLY TO THE
COMPUTER AND BUSINESS MACHINE FIELDS WAS DEVELOPED BY A GROUP
OF COOPERATING INSTITUTIONS, NOW INCORPORATED AS TECHNICAL
EDUCATION CONSORTIUM, INCORPORATED. SPECIFIC NEEDS OF THE
COMPUTER AND BUSINESS MACHINE INDUSTRY WERE DETERMINED FROM
DATA SUPPLIED BY SEVERAL LARGE CORPORATIONS IN THE FIELD.
THIS CURRICULUM GUIDE REPRESENTS MATERIAL SUBMITTED FOR
REVIEW AND FINAL APPROVAL, AND IS COMPLETE EXCEPT FOR
PHOTOGRAPHS, LABORATORY EXPERIMENTS, AND SCHEMATICS.
GRADUATES OF THIS PROGRAM, AS COMPETENT ELECTRO-MECHANICAL
TECHNICIANS, ARE EXPECTED TO FIND EMPLOYMENT WITH MINIMUM
ON-THE-JOB TRAINING IN SUCH TECHNOLOGICAL FIELDS AS (1)
CUSTOMER ENGINEERING, (2) RESEARCH, (3) QUALITY CONTROL, (4)
TECHNICAL WRITING, (5) SALES ENGINEERING, (6) SPACE, (7)
MEDICINE, (8) ATOMIC ENERGY, AND (9) CHEMISTRY. THEY WILL
HAVE ATTAINED (1) SKILL IN MATHEMATICS (ALGEBRA,
TRIGONOMETRY, AND HAVE ACQUAINTANCE WITH ANALYTIC GEOMETRY
AND CALCULUS), (2) PROFICIENCY IN APPLICATIONS OF PHYSICAL
SCIENCE PRINCIPLES, (3) UNDERSTANDING OF MATERIALS AND
PROCESSES USED IN TECHNOLOGY, (4) EXTENSIVE KNOWLEDGE OF HIS
FIELD OF SPECIALIZATION, (5) PROFICIENCY IN COMMUNICATION
SKILLS, AND (6) ABILITY TO GET ALONG WITH PEOPLE. SPECIFIC
SKILLS AND ABILITIES ARE DISCUSSED, AS WELL AS (I) FACULTY
REQUIREMENTS, (2) STUDENT SELECTION, (3) TEXTBOOKS AND
REFERENCES, (4) VISUAL AIDS, (5) LABORATORY EQUIPMENT, (6)
PROFESSIONAL SOCIETIES, AND (7) CURRICULUM CONTENT AND
OBJECTIVES. THE SUGGESTED FOUR SEMESTER CURRICULUM IS GIVEN
AND FOR EACH COURSE THERE IS A COURSE OUTLINE. A LIST OF
REFERENCES AND SUITABLE TEXTBOOKS IS INCLUDED. (DH)
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INTERIM REPORT
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In a jointly sponsored program funded by both the Federal Government and
industry, a Consortium of schools was formed June 30, 1965, consisting of Oregon

Technical Institute, Dunwoody Industrial Institute, Southern Technical Institute,

New York City Community College, DeVry Institute of Technology, and the Ward

Technical Institute. They agreed to develop an Electro-Mechanical Technology

oriented specifically to meet the needs of the computer and business machine in-

dustries, and used accumulated data provided by IBM, Honeywell, UNIVAC, National

Cash Register Corp., Royal McBee, Underwood, and Burroughs, on which to define

needs. Later incorporated as Technical Education Consortium, Inc., under the laws

of the State of Connecticut, this non-profit organization developed through a

systematized, coordinated approach, a frontal attack aimed at developing technicians

for a field where the shortage was recognized as national in scope.

The following represents the first comprehensive "suggested curriculum guide"

completed under this project. The steps leading to its development are as follows:

1. Agreement by Institute Consortium members to participate.

2. Development of individual programs of study within agreed limits.

3. Exchange of information resulting from actual experience in classrooms and

laboratories.

4. Course outlines developed and exchanged.

5. Evaluation meetings on merits of separate programs.

6. Distribution of and acceptance of responsibility for each of seven segments

of projected "curriculum guide" by Consortium Institute members.

7. Submission of each school's curriculum outline to proper coordinating

institution accepting responsibility for every segment of projected

°curriculum guide."

8. Compilation and dissemination of material by coordinating institutions.

9. Review and rewriting of all accumulated data.

10. Re-submission of completed outline to all member deans.

11. Preparation for ire -final analysis by curriculum coordinator.



This material represents the combined thinking of instructors and deans
representing the Technical Education Consortium, Inc. It contains the entire
data submitted for review and final approval with the exception of photographs,
laboratory experiments and schematicswhich will be contained in the final
"Suggested Curriculum Guide" for Electra - Mechanical Technology oriented to
computer and business machine technology.

Following a meeting of Consortium deans, this material will be edited and
corrected for presentation in final form. At this time the experiments, schematics,
and photographs deemed most representative of the combined thinking of the schools
participating, will be assembled for inclusion with the final draft. This will
then be !submitted to the Department of Education for final review.

Since this material does not represent the final report, some areas hereby
presented may be modified, enlarged, changed, or deleted from the final document.
Because it represents a composite of ideas, it is presented as a "Suggested
Curriculum" only, and does not represent the precise curriculum of any of the
member Consortium Institution members.
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.ETEFACE.

The increas,ld nee of computers and business machinas in all

brancher.;rgl industxy an :l. commerce has crer.tcd an c-Yor-growing rood

for ele,vtromechanical technicians. The computer industry alone

estimates its manpower needs at one hi.:.adred thousand technicians by

1970. In this ficU, olectronic circuits and mechanical actions

ihteract.

The electromechanical technician rids a strong interrelated

fonndation in electronic circuits, physics and mechanics.

The following curriculum was developed at the request of the

computer and business machine industry for the United States Office

of Education by a technical education consortium comprising the

following schools:

DeVry Institute of Technology, Chicago, Illinois;

Ounwoody Xndustrial I-Istitutet Minneapolis, Minnesota;

Vow York City Community College, 7.4r00%lyn, New York;

Oregon Technical ittstitate, Klamath Va118, Oregon;

Southorn Technical Ii-v?titute, Marietta, 3eorgia;

Spring Garden Techn.1-.c ..1 Institute, P11:1.1c.d$Ilphia, Pennsylvania
tan assciate memberi;

and kaehnical Inatitute, rartford, Connecticut.

T1' is eneollavo:: was jointly financei by computer industries and

a grant froin USOE,

.1-



GME3M211.,CONaipgRATIONS

Th%) objective of the total curriculum recommended in this
guide is to produce a competent electromechanical technician.
The technician must be capable of working and communicating directly
with engineers and production personnel in his specialized work,
of satisfactorily performing work for his employer and of gr:wing
into positions of increased responsibility. In addition, thz)
graduate technician should be an active, wolf- informed member of
society.

A curriculum which will produce this type of graduate must
be carefully designed. Each course must be planned to develop the
student's knowledv and skills in that particular. area and mast be
integrated into th curriculum. Each course contributes uniquely
in the sequence of courses wbich is specially planned to procfress
toward the final objective of producing a comp3tent technician. A
close correlation Iletween the courses and an interOisciplinary
approach within each course will assure the depth of understanding
required of 1-1-a3chanica1 technicians.

The technical c3ntent of the c=riculum isintclnded to silogly
a wide Lact 5round in the diverse areas of applied eleci:rzmcinaical
technolow. A firm foundation in electricity and basic ele.c!:.rwics
is planned in the first !eill3ster. The following semesterio og work
build di:7ectl! on this bAckground but intro&c3 material fmm many
subject arAas, such as mechanisms, data storage and logic devices,
input and output devices, and digital computing systems.

Graduate° of this c:Irricalum can expect to rind employmmt in
many areas of the 1,v,ct.: :mechanical field. Each area may reiquire
somewhat different rIbilities and differznt spaciaIiced Izowledge and
skills for a successful career. Most of these differancee will be
learled by continued study on the job or in peat. tima study to mas-
t1Jv the details of a specific area. The follo4ing listing shows soms
of t'lcf ra4ior areas x1 job opportunities for cl-actremodhanical tecl
nicianz, s deacrid by employers:

MM
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1. "Customer engina::rin:;" or "Field engineering" in the data
processing field

2 "Fi'lld engineering" for numerical control apparatus

Research technician

Quality control tecbniraian

ns
fa Al

cnnt1:ol technicimn

Tecantcal writer

Automatinn teician

techr.4.cian

'Inache xnauatrial trzlnInv

Mir) ; t- ort.?" rir 4?

7i.pplicaltions
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Highly skilled technicians must be capable of working closely
with engineers and scientists and of supervising and coordinating
the efforts of skilled craftsmen and maintenance men. These capa-
bilities allow technicians to be'effective members of the team
whose werk is to plan, assemble, install, calibrate, evaluate, oper-
ate and maintain computers and automated equipment.

Because el(sctromechanical technicians are employed ia varied
and specialized sl;:uationsp the adequately trained electromechani-
cal technician :rust have attained certain abilities, scientific
knowledge, and technical skills. These have been broadly defined
as follows:

1. Facility with mathematics; ability to uee algebra and
trigonometry as tools in the development of ideas that make
use of fundamental scientific and engineering principles;
and an understanding of, though not necessarily facility
with, higher mathematics through elements of analytical
geometry and calculus.

2. Proficiency in the application of physical science prin-
ciples, including the basic concepts and laws of physics
that are pertinent to the individual's field of ,technology.

3. An understanding of the-materials and processes commonly
used in the technology:

4. An extensive knowledge of a field of specialization, with
an understanding of the engineering and scientific activi-
ties that dietinguish the technology of the field.

5. Comeeenication skills that include the ability to interprete
analyze, and tranzmit facts and ideas graphically, orally,
and in writing.

6. The ability to get along with people.

The ztectrmschanical toennician must blend all the foregoing
abilities, knowledge, and skills as he performs several of the fol-
lowing general activities:

l. Applies knowledge of science and mathematics extensively
in rendering direct technical assistance to scientists or
engineers engaged in scientific research and enperimentatio:.

2. Develops and plans modifications of new products and pro-
cesses under the supervision of engineering personnel in
research, design and development.

-4-



3. Plans and inspects the installation of complex equipment
and control systems.

4. Advises, recommends, and implements procedures or programs
for the maintenance and repair of complex equipment used

in control systems.

5. Advises, plans, and estimates costs as a field repre-
sentative of a manufacturer or distributor of technical
equipment and/or products.

6. Assumes responsiblity for performance or environmental
tests of mechanical, hydraulic, pneumatic, electrical, or
electronic components of systems and for the preparation

of appropriate technical reports covering the tests.

Prepares or interprets engineering drawings and sketches.

8. Selects, compiles, and uses technical information from

references such as engineering standards, handbooks, and

technical digests.

9. Analyzes and interprets information obtained from preci-

sion measuring and recording instruments and makes evalue

ations upon which technical decisions are based.

10. Analyzes and diagnoses technical problems that involve

independent decisions.

11. Deals with a variety of technical problems. involving many

factors and variables which require an uederstanding of

several technical fields.

A two-year curriculum must concentrate on primary or fundae

mental needs if it is to prepare individuals for responsible teche

nical positions in modern industry. It must be honestly pragmatic

in its approach and must involve a high order of specialization*

The curriculum suarsted in this bulletin has been designed to ppee

752W6015:1Eir Etiantarrratleaveroiralcralr age'thA'is 'sciqatuifia77
tea..OPODav 04, ,c.Iwitio~. ARO *ft istara twat*.wo.w.al.lormertmeeNtv W4A0181~ 44111m4141* 1110a-w c4:C.:.LCZ tne.1.211..0.011011~0.*

To those who are not familiar with this type of educational

service (or with the goals end interests of students who elect it)

the technical program often appears to be inordinately rigid and

restrictive. Modifications may be necessary in individual institue

tics but the interdisciplinary philosotihy of this curriculum dhould

hr maintained.

Tha specialized technical courses in electromechanical techno-

logy are laboratory. or They provide application of the scien-

tific principles concurrently being learned in the courses in physica

mathemat:;.ce., For this. reason, mathematics WA science conrnes

.5.



mist be coordinated careful with technical_ scourges tilmgholt the
pagam. This coordination is accomplished by scheduling mathema-
tics, science, and technical courses concurrently during the first
two terms, a curriculum principle that will be illustrated at several
points.

FACULTY

The effectiveness of the curriculum depends largely upon the
competence and the enthusiasm of the teaching staff. The specialize0.
netnre of the curriculum requires that the teachers of technical
subjects have special abilities based on proficiency in subject
matter and industrial experience. It is important*also that all
members of the faculty understand the philosophy,egoals, and unique
requirements that characterize this area of education.

To be most effective, members of the faculty responsible for
this program must have interests and capabilities which transcend
their area of specialization. All of the faculty members should be
reasonably well oriented in the requirements for study in electrc-
mechanical science and applications so that they may use appropriate
field examples or subject matter as supporting material in the teach-
ing of their respective courses. For example, if the communication:
courses are to be of maximum value, the teacher should be familiar
with the communications problems and demands placed on electro,,

mechanical personnel. Also, the scientific principles taught in
the courses of physics, mathematics, and measurements require that
the instructors emphasize and illustrate how the principles are
applied in electromechanical. technology.

Thus, teachers of specialized technical subjects require advare ed

technical training. In the past, many.such teachers have been re-
cruited from the ranks of the engineering proZession. Recent experf-
ence has shown that engineering technology graduates who have acquinei
suitable industrial enperience and who havoc continued their educatiee
often become excellent teachers in this type of program. Persons
with this background are more likely to understand the objectives
and unique lestructionaleequirements of technical edecation, and
often bring to the program 'the enthusiasm and an appreciation of
the values of technical education that are essential to succose.

since the programs for highly skilled technicians must consist
of a series of well-integrated courses in order to attain the scope
and depth of adequate training, careful consideration must be given
to when and at what level a new concept is to be introduced. This

may be accomplished through "team teaching" which requires the orga-i
nation of a technical staff into a coordinated teaching unit.

-6-



STUDENT SELECTION AND SERVICES

The curriculum is designed for high school graduates
particular abilities and interests. In general, students
the program should have completed two high school courses
raatics, including algebra and geometry, and one year of a
science, preferably physics.

TEXTBOOKS REFERENCES. AND VISUAL ADDS

who have
entering
in mathe-
physical

Textbooks, references, and visual aids for teaching any techno-
logy must be reviewed constantly and supplemented in light of (1)
the rapid developments of new knowledge in the field, and (2) the
results of research in methods of teaching and developing basic con-
cepts in the physical sciences and mathesatics. This is especially
true in the electromechanical area. The impact of the development
of whole new areas of theoretical and applied scientific knowledge
is demanding fresh textbooks, references, articles in scientific
and technical journals, and visual aid materials.

The suggested texts and references have been carefully chosen.
From the lists presented it should be possible to select suitable
ones. However, it should not be assumed that unlisted books are
not suitable -- there are, no doubt, others which are excellent.

LABpRAMEILEMPMENT AND FACILITI ES

Laboratories and equipment for teaching electromechanical
technology programs must meet high standards of quality since the
objectives and the strength of the program lie in providing valid
laboratory experience, basic in nature, broad in variety, and inten-
sive in practical experience. Well-equipped laboratories with suf-
ficient facilities for all students to pee form the laboratory werk
are required for these courses. Tha training program should include
experiences which illustrate the function and application of a wiCa
variety of electronic, mechanical, and electromechanical components
devices, units and systems.

In the selection of laboratory equip pent, the need for each iter
should be well established. Enpensive apparatus may not always be
required. Many significant experiments can be built around relative::
inexpensive components. In fact, in many cases they can make the
oeinciples more evident because they present only the essentials.

-7



N recosmended approach to developing laboratory work and equip-
ping electromechanical laboratories is to determine what experi,I.ents

are nee&td for each course and then to design these experiments as
far as po:;sible using staneard cqapmapta. This approach requires
more time and effort on the part of the staff, but because th.B exper-
imental equipment has been assembled to demonstrate some principle
or to make a specific experimental determination with clarity and
precision, it usually accomplishes the bast teaching.

SCIENTIFIC AND TECHNICAL socrEnEs

Scientific and tuchnical societies are important sources for
instructional materials and othor potential opportunities for bene-
fits to both staff and students. Such societies provide, in their
priblications and in their regularly programmed meetings, a continu-
ing disclosure and discussion of new concepts, processes, techniques,
and equipment in the science and related technologies. They ate
probably the greatest single device by which persons intereeted in
a particular phase of science keep abreast of new developments.
Information is presented in such a manner as to provide a "populari-
zing" and informative bridge between the creative theoretical sci.0
enti3ts and the applied science practitioners, including the tech-
nic:ians, and usually axe the first medium to announce and describe
significant discoveries and applications of research in the field.

Some scientific and technical societies who publications and
services may be of interest to electromechanical technician instruc-
tors and students are:

American Institute of Aeronautics and Astronautics

American Radio Relay League, Inc.

Institute of Electrical and Electronics Engineers

Instrument Society of America

CURRICULUM CONTENT AND RELATIONSHIPS

Functional competence in a broad field such as electrorasfvbanical
cal technology has at least three components around which a curricu-
lum must be designed:

1. The program should prepare the graduate to enter industry
with a minimum of in-plant training.

.9.



e. eeeec4 eee.eical erainire;, eith a eeaseneUle
amount of experience, should enable the grad at:: to advance
to positions of increasing responsibility.

3. The foundations provided by the training must be broad
enough to allow the graduate to do further study within his
field. This further study may consist of the reading of
journals, new text materials, or enrolling in formal course:.

Tbl.s curriculum hits been developed to met these requirements.

This electromechanical technology curriculum guide reflects
three basic requirements; functional utility( units of instruction
in specialized technical subjects, and provieions for the teaching
of principles by apnlication.

The sequence of coursea in a two-year technical curriculum in
as important as the content of the courses if the limited time
available is to be used to full effectiveness. In general, the
subject matter in the curriculum is carefully coordinated in grouK.,s
of concurrent courses which are arranged to blend smoothly from one
group of courses into the next, thus carrying the student to a
deeper understanding in the many diverze areas of electrozacLanical
technology.

The laboratory hours suggested in the curriculum outline and
in the course descriptions are not necsssarily intended to be in a
single session, but rather as total hoers of laboratory per week to
be scheduled in reasonable and effective increments.

In technical curriculums, it is desirable that specialized
technical course work be introduced in the first semester. Defer-
ring this introduLltion even for one term imposes serious limitations
on tl:.e efZectiveness cf the total curriculum. Several important
ad7antages result from an early introdlaction of the technical ape-
cialty:

I. It helps to provide motivation.

2. It ie possible to achieve greeter depth of understanding
in speeializad subjects in the late:: stages of the two-
year program.

3. The stle:lent sees immediate application of the principles
he studios in the concurrent mathematics and physical
science courses.

The course outlines in this guide are shcrt and descriptive.
The individual thstruotor will have to prepare complete courses of
study and arrant e his specific material in logical ordez before
stnrting instzuclUon. Suggested laboratory layouts and equipment
in the Facilitielj Nqui.pment and Cost Sectici. will bo holpgul
organirting ':he program.



cct Q.tlie.3s L.nt.anaad as gtdAes tilan as spe-
cific :In:;tracticlal pirmn to he coversl in an infls:dble ore.3r.
It is expected that the principles outlined in these courses will
be supplemented with industrial applications whenever relevant.
Fiold trips add to the effectiveness of the instruction.

Outside study is a significant part of the student's total pro-
gram. In this curriculum two hours of ()Aside study time. are aua-
qested for ei.lch,our. of scheduled class time.

It should be noted that no examinations have been scheduled in
the outlines. /t is clearly intonded that time be available for
examinations. Therefore, a 1E week se ester is assumed, and th3 out-
lines are designed to cov3r a full 15 weeks.



Curriculum Outline

Tort.al
1st SeInster Class Lab Contact Hours

Electricity & Electronics 1 3 6 9
Principles of Physics I 3 3 6
Mathematics I 4 0 4
Tachnicl Grat:Ihics 1 3 4

English Composition 1 0 3
....

14 12 26

2nd Semester

Electricity & Electronics II 3 6 9
Xntroduction to Data Processing 2 0 2

Mechanisms 3 3 6
Principles of Physics II 3 3 6

Mathematics II 4 0 4
15* 12 27

3rd Semester

Digital Computer Fundamentals 4 3 7

Electromechanical Components 3 3 6
Control Systews 3 3 6
Communications Skills 3 0 3

IT 9 22

.0th SePs.tar,

Digital Computing Systems 3

InputADutput Devices 3

Storage Principles & Devices 3

Paychology end Euman Relations 3
12

6
3
3 6

.1 3

12 24



:"
Hours., Required,:

Irtecicity and 1.113ctronics I

Class, 3 hours; laboratory, 6 hours

IWZnavititev None

(.:Q724giaj-gites: Math to Principles of Physics I

Course Description and Obsectives:

The objective of this course is to familiaxize the student with
the concepts of the items listed under the major divisions.

Major Divisions:

outline

I.

Voltage, Current and Resistance
Measuring Devices
Circuits
Network Theorems
Magneto-statics
Inductance
Capacitance
Voltage Generctors
Complex Algebra Notation
AC Circuits
Oscilloscopes
Transformers

of Instruct ion:

Voltage, Current and Resistance
A. Units
B. Ohm's Law
C. Factors of resistance of conductors
D. Wire sizes and resistances
E. Color code for resistance
F. Non-linear resistance
G. Power in DC circuits

11. Measuring Devices
A. D'Arsonval movement
B. nlectrodynamometer movement
C. Iron vane movement
D. Ammeters
E. Voltmeters
F. Ohmmeters
G. Bridges
H. Hall. effect devices

-12-
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w ro.

, 4 .-
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"OM

A.
B. Voltage relationshime
C. Ca4revIt re. at
D. Resistance relationships
E. Series-parallel coMbinations
F. Kirchhoff's Laws
G. Mesh analysis

V. Network Theorz:ms
A. Current and voltage sou,^aul
B. Transformations, Lkalz or

C. Thevzmin'a The,:JriL,m
D. Norton's Theorem
E. Diode equations

V Magneto-statics
A. VI:tent-its and fol:ces

B. Electzcenttism
C. Flux de:nsitv

.thductancs
A.
n.
.0
D.

FO

G.

Induced EL F
Self Induction
Mutual induction
Indntorn
Tranzicnts in the 271 circuit
Time constaat
3atu7.:ate reactors

Capecita7ace
A. Capacitoro
B. Charsq.ng a capacitor
C. Permi.ttivity
D. Cavv:ito:im 4a .ories and nEL:allal
B. E and Z in the RC eiv:luit
F. Tale constaat
G. Energy atorse
R. Dielectric strength

Voltage Ganevatcl:s

B.
C.

Da v:Ind he Voltages
Sine WE..w.)

Maxilotm, ellnmtiva, an0
Frevancy ald .0hesa
Average pcw.ar
Powar in nd. cti7e circuits
Power in ca?acitiva circuits

-13-

inctl:,ntaae)us valolas



1.....cpirmoonolimetmrif
r7"rillwr""7"

4i. JvgdiaLoW. 04; XaCta49Ulag
B. 'colar form

X. AC Circuits
A. Series

1. R only in the circuit
2. RC only in the circuit
3. RL only in the circuit
4. RLC in the circuit
d. Power in a series circuit

B. Parallel
1. R only in the cirmlit
2. R and C in parallel
3. P. and L ia paxallel
4. R, C and L in parallel
5. Hower in parallel circuits

C. Saries-Panallel
1. Admittance, conductance and sucvirptanc.3

Analysis of circuits
3 Power in seres-parallol .re`; its

Network theorems applied to AC
D. Reconance

1. Series circuits
2. Parallel circuits
3. Effect of frocaulincy variation
4, Effect of L or C variation
5. Q: effect of high or low value

XX. Oscilloscopes
A. Eloctron motion 5.7a an aleQtrcQtatic 21-ir416.
L. 31c ,iron m:Aion in a azgnetic field
C. Fuixtional units
D. VOlte meaauromens
E. VhF.se and grquancy ne::;zuaants
F. Limitations

XIX. Tram:foviaago
A. Sinola TzLnst:ormer
B. Voltac Ta=n Rikti*s
C. C:r-pling cOofficient
D. P1: .'ling

%741..:a :taloa

3 An

.146 'NM MI* -AM 5
es ir *4

_ s *who 4.

Lurch? E.lectricSAmyllts, aohn Wiley and Sons, Inc.
Romanowitz, plsctatca. iftl,nakt,entaIs Vily and a. $ Inc

.4

Cooke, Basic Matlics McG%aw-Hill Book Co,
Slurzberg&ftterhiTal A4Alptials of 4,?R:zric.tx,AnIll'ilsr....:-.:0,7;

McGrawe-1t11 Book Company, Third aition.
Gillie, Electrical Principles of Electronics, McGraw Eill Boa lo

sAJ 1 46041



Coursa Title: Principlea of Physics
4briC .row

Req.airau"

Ci:347::CiF):".11.-_FI

Claos, 3 hours; Laboratoxv, 3 hours

Vona

Mzthomelt5ca

,and Orjectives:

two-acmsaitor sequvnee 'will ecuip tha claz!tromechanical
t-s-t: hnician with an undoratanding of the pyincip1321 govarning the
473.3;43:e:tion 6-.07 -311 e..11op arift Lt conceptual
and unigial appoach DKasented whonein the lea:mar is zogpacted
to vnderstard relationshIps rather than .iv..,rfo:7s el:tensive macula-
tion2. A baof.c intxoductio%1 to Nvatonian mechanics.

Phvgics and mavIslaremnts
II. Vector quantities
TM Systems of forces
xv. morqua and evilibrium
V Linear motion

VT. P*., and motion
V 4 VItxck end energy

Mouentlam

OLiteJ4t..'j
Ut,f.ar.

Uniform votion and tr,vr4v4tei-i01
Iltz..tional motion
ie=oaic aqation

p7-onaz4ies O0 mattvz.
Ftvids re.tssx;

51.3lid.3 in moti.im

F.:Trysica and meaouremsnts
A. The im,o,...,...c.aca of phyzica

1) . Standa:r:do o: length and 1:113
C. Units of time.rs

D. The KU -1r9tem of urats
4.10 Ua4to end their conver6lon
F. Pleasurament of angles
G. vcoce

Woight and mass

Vector cp.r..,ntities
Displacement
Vectors --74:ad se,711ars
M1,p ---tv-pn"-i0;p1

Velocity
Frama of 2:A.r.ence

cc=-Dn:mtn of a



XXX. Systems of forces
A. Force and motion
B. Newton4s third law
C. Concurrent forces
D. Equilibriva under coac=rent forces
E. Friction
F. Kinatic friction
G. The coefficient of static friction
H. Friction of an inclined plane
1. Reducing friction

XV. Torque and Equilibrium
A. Torque
B. Center of gravity
C. Equilibrium
D. The conditions for equilibrium
E. Types of equilibrium

V . Linear motion
A. Types of motion
B. Instantaneous velocity
C. Acceleration
D. Uniformly accelerated ractiltnear motion

VI. Force and motion
A. Newtoa's first law of motion
B. inertia
C. Plowtcn's second law
D. The Newton
E. Gravitntional units of force
Y. Newton's third law of motion
G. Application of Uewton*s second law
H. Momentum and Zewton's second law

VIT. Work and energy
A. Work
B. Units of worL
C. Power.
D. Energy and its consw:vation
E. Potential and kinetic enetgy

F. Transformation of potential aad kinetic ensray
G. Simple madhines
N. Mechanical advantage and efficiency
X. AI b. system:

VITA% omentum
A. Mcnantum and impulse
B. The cmTversion of momcmtum
C. Center of mwm.
D, Collinon phenona

Parfecly collioo=1

.41.1 tlb"-1



XX. Uniform circular motion and gravitation
A. Uniform circular motion
B. Centripetal force
C. Newton's law of universal gravitation
D. Variation of weight with position
E. Gravitational potential energy
F. Applications of centripetal forcs

X Rotational motion
A. Rotational velocity
B. Angular acceleration
C. Kinetic energy of rotation
D. 244,ment of inertia
E. Newton's laws for rotational motion
F. Angmlar momentum

Harmonic motion
A. Vilwations
B. Simple harmonic motion
C. Tha period of a simple harmonic motion
D. Velocity in simple harmonic motion
E. Forca and energy relations

Elaotic properties of matter
A. Molecular compc)sition of matter
B. Elasticity

Fluds at rest
A. Fluids and pressure
B. Pascal's ?rinciple

Archimedes' principle^

D. Density and specific gravity

XXV. FIvild4' in motioA
A. Flrid friction
B. Yreamitae in a roving nu.).(1: Be.sn::;ula's thorem

aveicst
o.c

.:*:iA672onv.-,:tpt3 of Pnyeics
xxsair AP. Ars, p-p tomar.wpws....: xra.a.

Y1 42 Ch r. 3 Phyo 4 CZ Ad:di s on-T:Teslev
... ,!_;:-.4re-7K.OnG ate -::#.1.1.:11411.1V.i.t.-ArnagrrlL

j Z'Aiar.4:1 3.9 rt $ Collet -pit Phy2,71.1.3ae 1.111(2 zmw-Eb. I I Book Co,
817:lith Elam-Ants or Ph7slco, McGza::: -Hill Zo..v. Co.

..
IT:',Nn3rimontal q2212ze Physico? Mite and Nanning, lIcG:mw-- 11,21406..... ..Imtnrx.... .144?

Hill Book Co.



Couv3e Title:

Hourn Rtgui,r.eds

PrarzquIs

Mathematics

Class, 4 houroi Lthoratory, 0 hours

Yone

Dascriv-i-ion nbi,fle,t4ves-. 1.4 oo. r 4yr ...I.': 1.1r- V.= - s -

A study. w%ich coi:cats ba'Ac :a;.:117amatical ful:Ictio.;F;

algebraic and graphic colutions of equatf.ons and syst=.s og

Tha theory and use of tha slide rule is otre:nsed, Emphasis is pla..,2e

en operational knowls623o 1.11:? the sdbject matter of trigoaomatry is

invzitigated and its C1:::.2r:ndwice one. aarl. !nta,..Intionships with,
algebra are utilized.

Maior Divisions:

X. Yundamental of, cmd ol;:aratione "Ath mimbars
?ro.ovrtie2 of, and o.;?zrations W.th poirtomials

III. Solution of and graphing o linawf equations
LV. Solution of, and graphing of quadratic equations
V. Exnonents, radicals and lcg.3aritlims
n. Functions and graphing
V. Basic trfsionomatric functions and rela%ions
vAllo Campley: nvizabe2:ei and the j.-or..tzi%ator

Irsuct ,c:
..-, ZIND ....A.-.

Z. 7:41. 4 .13 VI 5.th:Tunaant0 malities of
Numbors, nuxber unbols,
r=damentzl opemtione
SciaLtific notation

%.111G: multiplicatioA and divicion

II. 11:xp:arties of, and operatIona Telf.th
A. Laws r;:f e.°. 'onents

B. Grolnillg
4w o Op=re.tions c polynomlals
D. Factcl-s and factort;mg

,13o7:4tion 02, and gr:11-Aing of li3,e= arlw.tions

xn Algobraic solution of a linz:zr equation
B. Rectmaculax coordinate sy:itm
40 Slopz-irttercapt o=m of 44 lf.sisan ovation

e.3 Gralihing the linear ev.ation

V, 3olution of, and grnligling cwamtic ocimation3
A. Algethraic solution
3. Grarihical solution

ITTefoc...1*

017"7"1-D7aPS

17.2.7:Z33. 3 "4"

.r0



, " "i 141,11.
.' +.4.0 sea. ft., 2 i.v. '4.4 ono . $06 woo . a. $ 4.1

-t

VI, Functions and graghing
A. Maxim and milaima
B. Typos of variticm, writing aquatio:ar;

C. Graphing
D. Applic,sticn ymblem3

1. linaa
2. logarithm:lc

VIX. Ba2ic trigonsmotc functions and
A. Angles

1. deantions
2, degrees
3. radians

B. Trigenometwic2 functions
1. ltatilig .rlues
2. signv
3. rolatienn:Aps cmong

C. tIse of tables
D. Use of slide

dAnZinad

fu75ctiou3

Complex rane.tbers a:ad the j-operizIto77
A. Fundamental cps=ations
B. Polar representation
C. DaMoivra's thclorem
D. soot ta of ct7np.on rambora

?And zoaferenceks- 1,3

416$1:$4.' u,s.z..=g4M11V.X

:41r.'alrnVI " c 'Reell10a, Mhther.rAtiot,,.: s. r . 1.
nr.ruana 4.404 WM'. 41.

BzTac nthamatics for Electron(cs,
7awAL.. 11/0110/

:J,Lsher * Zio722:0
vs. 4* .1 ern or. ofq 1.11.0!

W+ 0.- .-waasiss A 01.:.,,sat A

ESCIS oaa4.1..e,
... en a TrIgrillometry,-=

:sat74m1.72.7.7.71te Z'.1,ciebra Oar Coliecle StrAante,.,
J/4 a



Course Title:OW.I*P40........eff*411X10 Technical Graphics

11920190iNed: Class, 1 hour; Laboratory, 3 hours

Pver;:)4m7sitas: Hone
fe /WOW WWI

Course Dazaription ana Okipctives:
WW4',h(,,AK,UC * W. Hr_ SPVIT J1.4,1 U1..M.P.ari. Yor

This., course is designed to a hncwlsdge and undarstandi
of the basic concepts of both mecham%cal and enctrical drafting.
Drafting is taught az a means of e cazmunicetion using the tools of
ortbcgraphic and isomatnic projection. Careful a'ctention is paid
to pro 7.a. reprenentatioa.

The course is de3igned to develop skills in the mschanical an
electrical area to pemit ths strdont to read and make siopl drw:-
ings. Simplified mathods, fres-hand skcItching and the uss of stan-
dard syMbols will bo stressed.

Throughout the course of study, emphasis will be placed on
aavolopment of visualization. Vhe::ever possikle, the intenlinci-
plinary area of electromechanical concepts will be introduced.

MasissDiviE3ionss

I. Sketching Techniques
t/. Introduction to 2 view orthographic projection

XII. Orthographic Projection
IV. Electrical and Electronic Drafting
V. Assexib1 7 Drawings

"LAY. Charts and 0:7aphs

Outline of :Castrnction:
Or. 2.1%.111, *ft .11.011meA....IJAA

.4 Skstdhin Technimas
A. Purpoze of course
B. Xso=tric Drawing
C. Obliqux; Projef:tion

PorslJactive Projection

"introduction to 2 viaw ol:thoii;r4hic prcjection
A. Simi?lificd drafting
B. Syd)ols

1. threads
2. fastentrs
%." keys
4. geara
5. pins
6. springs
Use of st.-71nclard tables

,04177'aii*



- _ .

Orthographic Projection
A. Use of tools
B. 2view
C. 3view
D. Dimensioning
E. Sectioning

XV. Electrical and :cllectronic Drz.fting
Stardard sy:cibols
1. use of templates
Block diagrams
Schematics
1. elementary
2. ladder
Wiring diagrams
1. Tab/es (harness)
Electromechanical components
Chagsis layouts

A.

B.
C.

D.

E.

V. Assembly DrawitGs
A. Purpose
B. Standard procedures
C. Bill of Materials

VX. Charts and Grapha
A. Puroce
S. Standard Pimetices
C. Timin Charts and Cams

Texts and Rrtfe ren-,Lass6941 MX '' ' 14 ..Pa. las4X

Giosticke, Mitchell end. Spancero

": ^X' ,- -

gechnical
94/.114. 011'10 .114.1 re.*

nner, C. Jr, Electr4calar,1 Electronic D.-^a wirig,
1.1010.0710 iwit 4.1.0 z 1: .10aVio XX It i.4...1 Vf.2 .40*

Dragtinl and Das;ln
.1.4.411042 iftkalleMMIRS* .f.%) Sm. frt. i 21,....444444 UNMAN( et.

Shi9rs Dnafting_ ,i, 41011IMOOJ4 tat 111

Ertr.j: Drals."..titz )
.11.111011. 11 101 .,,

YArf.*.An: end Ston3 ElFrottio Drafilinq Worir:booeC **. ao /a IF164 11 at.... OW ' *ow/ f". I R

AkCtg
704 st Mil 01

Drakt.tng ai Dom
S al...4.CA,, 4.= 941 tiat. 1.,aao &AP

gilm cei-r4n1; fsas 9:f I#

.044 t.0 URI 70.6')lays
4,:ralltvlotortlr rar

1ms, ce.7rhea'7. vx,,jector azA prce
Umit uwAtch, ge:,trs,
dioelas and acr.

.11

:1":70C=S:



Course Title:

Prereq7.4isites:
ft..4644.1C fr44..4140 . ma Ivo MON

English Composition

Class, 3 hours; naboratory? 0 hours

None

CourceA norc7intion and ObictivtEls:
...WW1.. L. 4.. JO ad, AI MOO 2.11%.9114 aV06 111 40 4.0 f 4 4ts 1.4t AO. . NO*

r.ral +:3 uttlet.:.nt's streng7.41

ussl of diagnostic tests
ten:.ng. Both technical
the antine court e.

Oivisioao.
1444110/0 MI.,. a <IMO

and

al%; t..ne.lyzed th3
ozercices in vritin: reading, and

o!tills aro 3mphasizad t1;7cov.7,hottt

G1 a: and
mspslrli

ng
SlTztenca stlezue
EiWmation of 2::rc.ls in
Writing for Coa;posi,zion
Vocabulary Builcling
Sentznwe Style
Paragraph Techniqua
Dusiners Correp.:,-ndence

Outlina of Xnatruction:
"Ma -.1 ,61* ?A. CVM*1011.0

X. Grammar and Spalling
A. Sententa sonee
D. Case
C. Spelling
D. Tense
E. Mood

Et.f.;At=co 4.ructnre

S3ntanca St.::7ucture

A. awl tdverin;
E. Dia7.,3;:o.oing

.!

ne.011.tzmi.13 coma% rir
D. .1"; /". IP X041 /,...1.,A

AO ..-

nr7,:o::4: in 0..vneno-.: ItIA...cuctu%sa4 4
4

M..
r ra. NI It 0114/* 4* ON, Iry ea .1N io.* 1.0 .1 eel 1"V.&OS. f 140 ..4-11 I 6.1A

C.
raatr:'.ctivaz; pa=antlart:l.cal eIe=vats

Ticrul nmctuction: XtnlicE!, capitrArr apotImp!,12,

co..4)rah:::11Aon

t, 1,11lotz.:1. Material

. Me 7.1Paole co:apasf,tion
C. Ef*Ic:iva paxagrephs
D. 2t.inITcah devAopmeat

C.
r.g.

: 7 1.14 1

C 1,A74)

1.217.0 ".: 11;

7.;!o=dvi cm:H

- , t 1

acItLina-.?

40 O. a/ J ks



VI. Sen):..race Style
A. Eff:Ictive santance structure
B. Jargon
C. Parts of a santence
D. Form of a latter

P7...rr.graph Tochnique
A. Mmking writing easy to rcad
B. Effective paragrax5ho
C. Paragraph developmmt
D. Effective tatters and paagraphl

Business CorrezponInca
A. Answars to inquiries, orc1:3rzi
n. Claim letter and ac juatment letters
C Q Credit letters
D. Collection letters
E. Saleo letters
F. Application letters

Arro

T.v.4tn C. 11.f.erPnfiest

LnTatto Mead ane Chaxvat,

Shurte= 73ffsi.'el.qiyajliptte:cs in 417.11inoss,
Za *O. dt.111...mns tbh. .fit... 40,11. NWaaPW

Amaricav Caller/a DictionilEy- .0,4 omO



Course TitLex Electricity and Electronics XX

Hours,Reo.ixqd: Class, 3 hours 7 Laboratory, 6 hom:s

Prareguisites: Electricity and Electronics X
OA .04kX.4.`" 4p, 414aw

'Cour,7e Descr5.ption and Ob13ctivefz:
1..", AL 9.1 ViMAR4.1.4r. 4414 raarak .4 .4 .4.0.4.41 ,

The objective of tbitle coursa iz t- tbz saudBat
th,- concepts of the iteias listed undor xajor divisions.

!ITA-6;.)r nivIslonc2

I. Dc0,ncea poly0La circuits
2/. Power Supplies
M. Semi-Conductor Devicas
IV. Electron Tubo naracteristics
V. mplifiers

VI. Feedback
VII. Oscillators

17T.T.T. Pulse: Di91.tal and Switching CircAtc;

Cutlxrke. og '1;nziit.r4_ctinn:
n.!7*IT - .°Vt,Z14#4 2. ,VM:WO

1. Balanced polyphava circuits
A. 3'wo-i
B. Current and voltage reletA=!v;hipu
C. Threa-pbasa
D. Current and. voltge relat:;dmettifim

Power Supplies
A. Ty ra mctifiera

I. VaciAceil ,65.ods chaLhac,:mics
ey Ga3 characteris'Aca

Seatisicaall,ctor diode c.,13ral::ta7:ixtice

hats-;ww-rx mactifier
YuI1-;wava rsctifier

xi. B-1:Pele racltifior
oba.lsa s"ect.l.ficetion

Volte5c.
Lt.
vat

Da vices
. nasic pLarzics

B . Ratna:; and livAtations
C. Grtnbizal 3 aLlysi3

2a.:Allcas

E. Biala atthy
Fiald-z$V0eot tsanesitor
Otbox cen.liconitmitor devic7.a. - &la's
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VIXX. Digital, and Switching Circuits
A. RC and Rif Circuits
B. Switches
C. Clippxs, limiters, and elmos
D. Time bassi genrators
E. Blocki:n siocillators
F. MAItivib::alt=11

Scalerm &nd ccuntal:s

Tel...ts and Referenc--' tVall La .046%

11 aoak fati. it....a .1 aro ..a . ltrical Fundawq-nttls, ... Co.
m Ayr

IRttoranca, .1,1%ctron TO -.am end SemitN4.,,..(0.1.Qf..j,A enw ,0 1
2. v. mrar.**.s. Sq. 17 Tn

Shrader E1.1;tctronic Cmartvkicat5c-,
tvwomii7,-Zr 'Imre .vi.«.""a4r7,,,wirse -.A.= 1./F

Edition.
McGvave,-gill Book Ci).

Cutter? ketive Notworks, Vol. XI, Mc:3:1m:: HU". co:B Co.
a L. .44 'IMIrdiftrliar40.1.41.2 aT.1



4..:,;urse Titlesadara..aollaaleaurg.* - -

Hour ne-r4rAdt

IntrcZuri,-ion - cte. nci
.10

ClaFoo is :27s, Laboratory. 0 hours

Bone

Cours11; D*sc.r.riotion and Obiectives:
F" Va. 4,46.1...TILL

ha intent of this conrce is to devalop knowledge and undsrstand.
tag tf data procazoing z-4..; a tool of society uhich can be beneficial
in n11),y,ono a-.z. of employment.

ratr;;L&-c, data '..?.,:ocessirv.;

Neypunching
T/x, Sorters MA Mcd,B1 82
tV. Collator: UM Rodel 85
V. CP.rd Aaprcdtcing Machina: 1B24 Kr...u.A. 519

I, CoamIltar Cperatioa
VXY. The Console

Convorsinc;: with a computer
S.C2.v.a.g Using Spribolic LangvageTV"

Thv.'1Aem Sclving Using a Probleriented Language

Outlipe instruc.:;,..tons

rmtroduction to Data Processinq
A. Hanual methods

Electshanical metro .3
C. Electronic data processing
D. Recent devalo.pments in electronic data proc:ss4ng

Illsa3 and apnlications of the computer
7 Capabilitiea and limitations

KepundhiX ng
A. Orientation: Czird Code
B. The kz.A4cgard: r'alphaft and "nuix4rie shift

The ptogram-coatrol card

Scey:;:er: IBM Mcelel 62
The lcgic of sorting

B. cm; cciltroL:1 of. the sorter.

m/D0,01 85

r4 a Mew and aelection logic
Tarim' the control panel

V 0-#....,,.,A ...),...,..,,,..-.112
.....tle..,.5..: --" ' - c f 7111Cri V 11 11'' g":'''' eV vie-.....e._ ....ma ..e..3.:. 4......,.4. sa .',..eil 1 3 V' 747.olal 519

., , . .. , ,!..: ....:"..1 .
,..,, .3z41,...,,,,,,-...,.... in -4y.na .z.:t....-:,-- 0.4.4-3I've

,t,.:,

a-, .
t r till i .0.:...0..5 1,-,,,,7

1, . ,1 ., 1.4.,A -,..,,41 ,,,4....4..,.,t
,.., - yz. '.4 to ..1. ...cs -s. w w to, -, ' ... . '''''' .... 1.:1...1. jo..Zi. 4:Z...U....W. '60 .'... En, V1 ..

..i
trl COMn"..lra',../7* 1.... V, ...1. ....t. ..

40'" 0a
4.'4.:-.01,

Cr0*. ...: ,......t.,P.'.. , C.,6Z?, ,..1 ''., .. , Al.., L g Itot 7:"J. i .3, e) .:''t ^71 . 0'1'7. sy -1 , 4.---,....., ..,,,I., is.
eJ ...., ' .. ' ...)



Computer Operation
A. Number systems
B. Functional units

1.
2.
3.
4..

Input and output
Memory
Arithmetic-10 gic
Central processing unit control

I. The Console
A. Associated equipment
B. Demonstration problem

llonversing with a computer
A. Convel:sation difficulties
B. Machin° language
C. Symbolic language (machine oriented)
D. The asliem:bly process (syabolic to machine

The sollrce and object deck
Problam-oriented languages Viutoaoder, FORTRAN° COBOL,

Automatic programming - the compiler

X

E.
F.
G.

language)

Problem Saving Using Symbolic Language
A. Flow charting
B. Introduction to tonemonics Mmited)
C. Coding in symbolic language
D. Execution of program from flow chart, to card punching,

to computer execultion, through dsbugging correction) §E.00

Pl-dblem Solving Using a Proble m- Oriented Language

A. Flow charting
Z. Xntroftction to Lasic Autccoder (limited)

C. Coding in Mitocoder
D. Execution of program from flow chart, to caaputer

execution through debuggin (...Tyxrection) Phase

Texts :And Re.f:.z.-F:ences:,-:114,;*"...114.2,..,114.,41.1

W.00.11

ae

while nc, formal textz are assigazd fo:.: this course, ltbrary

asiJi4gytents shtld be made whic. aupport lecture prezentc,timf',

Also, excex:nts from the follr.wiag y.aanals should be available

Kanual of Instr=tion:
Manual of :411structiont
Manual of Instru,xtiont
Reference
Aanual of

Reference

System

anual:
Instructioh: 519 Document
Originating Machine

Manuals 519 Document
Originating Machina

Operation Refe=ence BtlnuF..1:
/4:01 DE.30

26 Reypmnall.
82 Sorter.
S5 Collator,
85 Collater:.

T321 1.Por-ta 0223-831S;.9
Tam roz-m #
zatA Form 0231-0002.
IBM Form 01'1,24-1005-.2

IBM F05:Ta 0225-6320-1

IBM Form #21124.-1017-1

POrra OA 2 4 - 3 0 6 7 - I



Course Title:

Hours Required:

Prereanisites:

-ys

Mechanisms

Mass, 3 hours; Laboratory, 3 hours

Mathematics I, Principle's of Physics I

Course Description and Objectives:

-. -4. oaf ...211411110.,2....s alive

The stqdy of fundamental concepts as ffsund in basic mschanical

and electromechanical mechanisms. These mechanisms will be studied

in terms of their function, specifications and operating character-

istics. Emphasis will be Ts:Laced on the use of these mechanisms in

integsated electsomechanical systems as found in business machines.

and data processing equipment.

Zr the laboratory these mechanisms will be studied in an elec-

tromechanical system with respect to their input and output charac

teristics. Emphasis will be placed on methods of controlling and

analyzing the systems and analyzing malfunctions. All laboratory

projects will be designed and then constructed using breadboard

techn4ques.

haipr Divisions:

I. Fundame,ntal Units
Levers mnd Linkages
Gears

XV. Transmission Components
V. Electric Critsols

Or.tliae of 4nstruction:

t. Fnsidalmeili...li Units

A. Concepts of work
B. Torqus and torque mersurement

C. Velocity and Acceleration
D. Inertia CF=41a)
E. Hor:.:er..ower

F. Efficiency
G. Timing charts - concerts and cs,nstruction

XX. Lavess and Linkages
A. Levers - analysis of load
B. Linkages - 3 bar and 4 bar

Cr. Vel:scity, acceleratioa and force transmission

D. Laboratory projects
1. Interuittent feeding thron9h linkages

2. Slider caramic linkage meesmnisms

3. Quick return linkage mechanisms



XXX. Gears
A.
B.
C.
D.

P.
G.

X.

J.

Rack and spur Cr; fundamentall: and
Clear train ratios
Torque and spaed - ratio concepts
Sources oi! power
Polla-.t. transmission
3v,:13.

Wo..vm and worn; wheel
Spiroid
Discus.sion of meaning of errors
(fixed r cumulative and intermittent)
Variable spd drivaz ep!.cyclic gear
anl integrzLtor 'frictior iv

nomenclatura

iactual vz. theorticul)

traivr

V. Transmissicn Components
A. Belt:,- and chains
B. Shafting
C. Xeysl set scrlsws, pins and splinss
D. Couplings
Z. TlexEbls shafts
F. Clutches
G. B.,:akes

H. Cams
X. Xnterillittent drives - geneva ani ratchet

Bearings

v. Blec'cric Controls
A.
B.
C.
D.
B.

Magnetism
Elect7:omagvLetisx.
Soloaoids
Switches
Relay:; - int

o

rod

-11

tinn

Texts and Relerens:..Y.1 2-- "F 'a .11.414

GralaWOOdo .nManua) I ,N173..f113,0
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Ilcr'czano K.schmi.isme 14aDmA3,
r.1 Arryz. ,sa--....

r> W. 1.i "INI sp 1";rives. Pv-11110A D352-"1.

9abliTLorne EIcictric Cont0.3 ; Ma -11Na-...1 Desixin
MILL a. Soma t lo a k 4.414,44."1.141 T.% ... fl..

- cz:;a1cc..

rf. 23 :17, 4 on ., 0

P,Aira8 Kenwn, 111,achanismre r
211olanr
Lontr

Berg,

et 7 c. =-, 4 ;, 7. , . t

$

'nnivc4-t."

444

diff3re:,pt?..

MS

fif rAl .0.1ali eo 1.11 a, .1"; .17,4 it? Jai ca Cozen...olnent
= J....1. -I. .Sr N: ft.^. ._ . 1),V IOW

Euvgq P.:-30h.pnlc,mv. J .44
. 4.114). said

' .44 le!is



Visual Aids:

Appropriate Pic Nit - Pic Gear, H. Y.
Linkage it - Techmation, Conn.
Switch en and Relays



Cnurse Titieg
...or ..wr, .

Ham's Rermir':(:
AA* + .

Pl.:ierectsisites%444.

Cffo.rso Descrl.pt:Lon a'6 ,.: a ..43.. - lit

! ,
v..

u : "
A

tricity cwa

Maioz. Divisions:. ,. ,

. PE-ro.J.%

C3. , 3 hours; Laborc,tory, 3 icnrs

co t',1- r.0 4A a.. a:. v4

lzc of H?ht.p.!i..is

h atld therlIal exi:msion
Kinetic th.3ory

XII. Heat Transifer
XV Wava Qotion and s:plAd sources
V. tight and .7.LlurAnation

VT, Rafl-Actio.Ai refracton and di:,,:tai,z-dz 7)f
VXX. Lenses and optical inatrumnts

Eiciatric cbarips and aoldn
XX. Elc,c1:r4c
_L. Btactromagrieti:.a

XI. Relativity
Blectrons and the Bohr atola
Coatauctor-1: Semiconla,:!tor21, and lon-c:c,..liuvto.,

of ,rts rucrc i,on
4.4 E. ww 414...4.!"4, ..M.6

ITI.

TZDsltv.,:catnLie, 4.;:at aad th6la,n1 .:.1xpar53. or.

A. Tempe:a-ture Scale
3L Heat ;sis a i!onm of e.erry
C. Scat rnits
D. Expansion of aolias

The goneral gas law

Xinetic TIvaory
thew:y (.7,1 gas pvasvu.e

B. Valtones ptt,x;:ial

..,, 'Work doae by anpltAdi:.0 ,vat;

D. i2iffu2ie.In

t Z /04,
4. 11.0 4 4'414,4 ies

AA A 011:-.1g. of obz,L.,a
ti
W . Con:l'action

Coalsootia,1
J. ilr.d4ation

Ir 1 1174.4".1 :T..,ticla and ncund sourzi.ts

k L.,

.4,41.'_o44*.AWtel.".0
A."

. .i'V%/41ril.'"'SO4."41"ettN
ft 4

,; _ 4.% . . -":
"---

-32-
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D.
E.
F.

J.
Ne
L.

Hr

The reflection of waves
Refraction of waves
Standing waves
The nature of sound
Pitch, Loudness, and quality
Reflevtion of sound
ReV.:action of sound
flt:InJ7es,rxe .)1 sound v-zye't

Ionics of a striag
Rosonance, and the doppi.er effact

V. Litght Xllufainntion
A. The nature of light
B. Standard sources and 1..r.l.nlus aux
C. Illuminance
41 Ths, photometer
B. Thut velocity :light
F. Frezivancy and vav7Aength

VX. refraction c.nd dio!rvf..on
A. Laws of reflection
B. The plan:; mirror
C. The com:ave cphrical
D. The convor mirror

Ref:t:action

M. Lenses mld
A. Sim?le lnnta
B. Sinjle lens as
C. CrAq.)invt= o2 lenss3

4 .1

C4 f.

Lazetrio cha...-gos 7.nd fieWs
h. Ele,!:Lric end oagnstic fcxGi
n. cozzuctovl inmalato;:t;
C. CenloldWa coaservai:. cl:w:jo
D. Faz.,:lt:cie con,c3pt rxia13
44. ecc:rttial diffe:enz:a
P. CEtpr.citar.c9
G. IntItIcce

light

z:Laray
Elce( nr;:;,..-4.: 4 7c.) force

C. N. 17c.s is*:anc, aJ

D. 1,ati;t7:3

E, ara
F. ard lack torsoic: co=uats
G. T.zaLi.sform4rs

.7%

4:.4"T.`' A .4, .../.or , - a al i _4' K < *V
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XI. Rellntivity
4. Postulates
B. Relativistic mass
C. The mass of the electron
D. Gene :.:al relativity

XXI. Elcctracz and the Bohr atom
A. Cathoda nays
3 The 3ohn ate:a
C. Enersy lavels
D. The atomic number

Mtn, Conductorso Semi condlIctors znd non-co ndlicters
A. Types of Conductors
B. The natare of semi-conductors
C. The nature of insulatons

Texts and Refa':ences:

Miller, Cotter:fel OK OW

am:* roe ,/_ .4.01,4.9.4.101 41, a... Sarlion

Beiser, Basic ConceDts of Phvsirs

B0,4sr, Vadorn Technical Pixyllics.114 OA GI
4.441 alho /14,1411..14, Wert .4,4.4 o

Smith $: Cooper, Eleaents of Physics.41a......141u4.... = 1.1011./As 14%. 4.10. A.4111'

Weber Manning & iThitw,, Co1/.4.140 Phvsics*IvariO 014R4....Aar

T.4.sxb:
41, a Cr,11:!qc= Physic4'PJ



29ullse Title:

Reggt.,:ed:
a MA

Pre.:eauisites3.

Mathematics II

Class, 4 hour w; Laboratory, 0 hours

Mathematics I

Coursq_Dnscr5,pt.3n at',:03;tiect5vas-.40.1ws-. .**,ft a. I.. sm.. MIS110)41..I.V 1,114 a ..04.10'

The emphawis of this course is placed on analytic seomatxy with
a study of linos and conic secUons. k brief introduction of the
ezoncept of ths limit of a furvi;:ion is s.rei;entad. Iretegration of
simple functio;:s i co7ered. The court, is solution orisated with
Ppplications in avolied engitring.

MNior Diviktions.

I. analytic Gsometry
XI, Variables, Functions and Limits

III. Differentiation and Lpplthations
XV. Integration any; :tpplications

01Aea-ruaa:

Analytic Gaometry
A. Introduction to Curves and Equations
B. The Straight line
C. The Circle
D. The Pa:mbola
E. he Ellipse
P. Tho Hyperbola

Varidbles, Funcions, and Limits
A. Vtriables and con tart;
B. Continuozas variation
C. Limit of a variable
D. Limitin3 value of a fnnotion
E. Theorems of limits

Differentiation and Applications
A. Incemonts
B. Dorivative of a function oR one variable
C. Diff4rontiable functions
D. Ganaral rule for differentiatIon
E. Geometric intrawstation

Xntesfration and Applications
A. Basic rules for integration
B. Area calculation
C. az%an value of a function

-35-



a /II a I

Steen and Bal/ou, Geomatrv,
sZai,.."-ts

CrUvulus with Analytic Gltomtrv,
, as aa-lataaa a .1 *M



COUTLIO Tit 11:

poursp4x.wAr,sbe.:

Prerecu:'.sitasmom* 4.4. AIMI*

Digital Computer fundamentals

Class, 4 hours; Laboratory, 3 hours

Intrce.uction to Data :?rocssing

Cqprisprintiqn smignectiyas:

The fundamentala cf digital computers are studied frota a non.-

mathsmatical approach. The student is first introduced to general
purpose computing systems and the concept of a stored program com-
puter.

The basic ideas of programming axe presented to develop an
understanding of the lotjical organization of a digital system.

The study of peripheral equipment touches upon card readers and
punches, printers, tape and disk drives.

ar Divigons:

X. Introduction
IX. Computer Programming

XIX. Computer $ogtware
IV. Peripteral Eglipment
V. Number Syst=s and Boolean Algebra

VI. Computer Compononts
stir tl. Computer Units

VIII. Computer AplAieations

Outti24. of /nstruct3-n:
titmidk. .411:4114 %AV 111 .11VI 10 NnIVIEs. IN ...I*: a...6.

1. Intro,Sucticn*
A. Uistorical background
B. Types c Con pnters

1. Divital
2. Analog

C. General Block Diagram

II. Computer Programing
A. Typical computer prob/ems
B. Problem analysis and flow charts
C. Xnstructions
D. Slibroutines
E. Load routines

IX. C*mpu,ter Software
A. Automatic programming
D. Symolab..! p:;:ct=71Tvg aystam
C. Fort;:au
D. Cobol

* th3 xaz l/L01 usA r::csinam, Eray ot".7.or

ccmtd 7.1e

-37-



..rom"Nawril.hp.serraw vow.*

iv. Peripheral Equipment
A. On-line and off. line operation
B. Card and taps punches
C. Magnetic tape drives
D. Printers
E. Card handling machines

V. Numbe7: System; and Booleatn
A. Decimal
B. Binary
C. Octal
D. Hexadecimal
E. Binary coded dacimal
F. Binary arithmetic
G. Basic ideas of Boolean algebra
H. Boolean equations to logic diagrtms
X. Truth tables
J. Karnaugh maps

VX. Computer components
A. Digital logic concepts
B. Counten:s and decoders, coincidemn detectors
C. Storage registers
D. Shift registers
E. Adders and subtracters
F. Timing generators

VII. Computer Units
A. Input and output
B. Mamory systems
C. Arithmetic unit
D. Control logic

TM. Complater Applicationri
A. Applications in 3vasinesa and commerce
B. Applimtions in applied science
C. Military applications
D. Indust: ial control by compute=
Z. Computzxa in education

ar.d Referances:* ,sA /le v Mike J Ia 416. a two

Burroughs Corp., Diclit41,Comvat9: PFiq cinles,

Bartee Diclitr41 Cowtpu.iimlFlIndamntals,

Ph1"-ter, X.1045-VAASEtqa..9f Dt9API1S.SM2anS6,

Scott, An ;loq nd DkrAtal coyapu4r Tephpiale,



",

Course Title_-

Hours Required-

Prereauisitess

Electromechanical Components

Class, 3 hours; Labo=atory, 3 hours

Mechanisms

Course Description and ghipctives:7.*,,,a41...4.

An in-dal.th study of mechanisms as t'ley ana specifically related
to use in business machines and data processing machines. It will
apply the principles and concepts learned in the course in mechanisms.

L2»boz:atory projects will give the student "hands on" knowledge
of th,Bse mechanismv as individual unit E: and zs wart of an overall
z.leocroz,301anical Lsyste.n.

Div is ions

I. Drives
II. Relays
In. Cam Operated Switches

V. Electromechanical clutches
V. Feeding Mechanisms

VI. Sensing - Reading Mechanisms
VII. Recording -Writing Mechanisms

VIII. Accumulating Mechanisms
IX. Control and Timing of Electromechanical Systems

) Outline of Instruction:

X. Drives
A. M6tors

1. DC
2. Single phase
3. Multiphase

P. Cownal,itive characteristics
C. Appli:!ations
D. Maintwaance

Relays
A. Terminology and Nomenclature
D. ChFlracteistics - Electrical and Mechanical
C. Different types of relays
D. Application
E. Prtection for arcing noise and surge
F. M7,-intcinance

II T. Cam Op-rated Switches
A. Characteristics Electnical and Mchanical
B. Types of breakers
C. Plnplicatirm
D. Maintz=ance

ce



XV. Electromechanical Clutches
A. Types of clutches

1. Positive
2. friction
3. magnetic
4. magnetic particle
5. overrunning

B. Charactaristics
C. Application
D. Maintenance

V. Feeding Mechanisms
A. Basic feeding concepts
B. Parts feeding
C. Card feeding
D. Tape feeding
E. Loose paper feeding

VI. Sensing - Reading Mechanisms
A. Basic sensing concepts
B. Basic reading concepts
C. Card reading - static, dynamic, mechanical, optical
D. Paper tape reading - static, dynamic, mechanical, optica3.
E. Magnetic tape reading
F. Print reading - optical and magnetic

VII. Recording - Writing Mechanisms
A. Card punching
B. Tape punching
C. Card printing
D. Paper printing
E. Magnetic tape recording

MX. Accumulating Mechanisms
A. Basic concepts of accumulating
B. Mechanical accumulators
C. Electrical accumulators
D. Electromechanical accumulators

I. Control and Timing of Electromechanical systems
A. Clocks
B. Timing devices
C. Programmers
D. Timing charts
E. Flow charts
F. Component and sub-assembly integration

Textc; and References:
1.01144-Zr+.414.

Customer. Eagineering Nanuals of Xastraction:
Functional Units
1403 Print
1402 Card Minch
519 Re?roducr PurIch
1311 Disk .Story q Drive

-40-



Bartee, Digital C4lawter Fundamentals,

Greenwood, Manual j)f ElecArmst.lectx.d.a.p.li e

Wertman, Mechanisrls Laboratory Manual ,

Penton Publishers4, Mechanical Drives Machine RaLim,

Penton Publishers, EletIttric Controls Machines,
Pic Gear - Catalog.
Browning Transmissian Catalog.

Faires and Iteown, Mitchanism,

Phelan, Fundamentals of Mec hanical jagjan,

Kepler, Basic Gray h 1 kinematics,
Lent, n of Mechanisms,

Berg, 21222manaApplication of Precision clan .cal Comnotvata,

Beggs, Mechanisms,

Winston, lipslia....lisms,



Course Title: Control Systems

Rours Required: Class, 3 hours; Laboratory, 3 hoUrs

Prer9quisj.tes: Mathematics II, Principles of Physics
Electricity and Electronics II

Course Description and fib=er s:

This course is designed to assist the student to gain an under-
standing of the basic systems and the devices used in these systems.
In class the systems and devices will be discussed and in the labora-
tory the student will connect, operate, adjust, and test the various
devices individually and in sim?le systems.

Maior Divisions:

I. Motor and Generator Characteristics
II. Motor Controls

II/. Automatic Control Systems
IV. Sensing Devices (Transducers)
V. Measuring Devices

VI. Actuating Devices
VII. Control Devices
VIII. Applications

Outline of Instruction:

Motor and Generator Characteristics
A. Shunt motors
B. Series motors
C. Compound motors
D. Induction motors

Split phase motors
F. DC Generators

II. Motor Controls
A. Control-circuit functions

1. Acceleration
2. Control of speed
3. Stopping
4. Overload

S. Control Devices
1. Resistors
2. Reactors
3. Autotrans formers
4. Magnetic amplifiers
5. SCRs and Thyratrons

-42-



III. Automatic Control Systems
A. Open Loop
B. Closed Loon
C. Control Loop
D. Time Response
E. Frequency Response
F. Stability
G. Analog and digital

IV. Sensing Devices (Transducers)
A. Motion

1. Linear
2. Angular
3. Speed of Rotation

B. Force
1. Pressure
2. Tension
3. Torque

C. Temperature
1. Fluid
2. Resistive
3. Bimetallic
4. Thermocouple

D. Radiation
1. Light
2. X-Ray
3. Radioactive

V. Measurement
A. Electrical Quantities

1. Voltage
2. Current
3. Resistance
4. Frequency
5. Inductance
6. Capacitance
7. Pulse Rate

B. Counters
1. Mechanical
2. Electrical
3. Eloctronic

C. Time
1. Clock
2. Electronic

a. Time Delay
b. Time Interval

VI. Actuating Devices
A. Solenoids

1. AC, DC
2. Pull, Pesh, Rotary

B. Relays
1. Elzetromechanical
2. Steppineg
3. Latching
4. Mter
5. Themal
6. Electronic -43-



17:

C. Synehros
1. Transmitters
2. Receivers
3. Differential
4. Control Transformer
5. Circuits

D. Servomotors
1. Electric
2. Hydraulic

E. Fluid (Gas or liquid)
1. Cylinder
2. Rotary
3. Diaphram
4. Valves

F. Miscellaneous Devices
1. Saturable Reactors
2. Magnetic Amplifiers
3. Fluidic Amplifiers
4. Variable Transformers

VII. Control Devices
A. Pneumatic
B. Hydraulic
C. Electric

VIII. Applications
A. Analysis of Servomechanizms
B. Air conditioning system
C. Speed Control for Paper Mahimig or Tin Plating of ste.A.

See References balow for information.

Tents and References:

Holzbock, AutoraaticSontral, Reinhold Publishing Corp.

Marcus, Automatic Industrial Controls w Prentice-Hall Pub. Co.

Bulliet, Servorti4eshaaknaAddisonsley.

Haines, Automatic Control ofHeat_i.ng and Al.ltr conditionin9., MtGraw-
Eill Book Co., Second Edition.

*Zoss and Delabooks, Thoory..aalato)/ications of Industrial Process
Cpntrol, Delmar.

*SiskAnd, Electricl_qtrtrolfivptit.Indu.t7v McGraw Hill Book Co.

t:the: md Wills. S4m0ified "Pechtlictu of Cont7:ol g7stAmel .1 s%A.:: ZA. A.;44..rt r.,&.r.tr.A. .6 ir t.j; 4...4Zys44,

Minneapolis-Honevoll Rellator Co., Bzown Instru-
merit-s hiv.



Ruiter and Murphy, Basic Industrial Electronic Controls, Holt,
Rinehart and Winston, Inc.

Considine, Process Control Instrumeltts, McGraw fill Book Co.

Sickind, rl(zc+ica3 Mrtrh4nes 13v:A Co., Second Ed.
.72



Course Title:

EapFp Rc.10.red:

Peregaisites:

1,1T0P1orw'r""140.,-1',,

Communication Skills

Class, 3 hours; Laboratory, 0 hours

English Composition

C:.urs.p 10:4sc,40!;ion_aacLakolgctives:

A study of the fundamentals of public speaking including topic

selection, organization, and effective speaking. The methodology

of ta:711nical writing will be included and laboratory reports will

be graded on their structure and gramrar as wall as the technical

content.

ElAd9SPAYA2A24R:

I. Organizing a Speech
II. Presenting Speeches Effectively

Techniques of Technical writing

IV. Transitions, Introductions, and Conclusions

V. Report Layout

outline of Instruction:

Organizing a Speech
A. Selecting a topic
B. Library research
C. Organizing material
D. Organizing notes
E. Arranging virtual aids

Vrosenting Speeches Effectively
A. Reading the speech
B. Making a speech
C. Conferences
D. Graphic Aids

Techniques of Technical Writing
A. Definitions
B. Descriptions
C. Classification and Partition
D. interpretation

IV. Transitions, Introductions, and Conclusions

A. How to write a transition
B. Where to put transitions
C. Xntroductions
D. Conclusions and summaries

V. Report Layout
A. Introduction
B. 31ements of the formal report
C. Relation of forraat and stylo

D. C4raphic aids

46-
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Texts and Referencds:

Weiss and McGrath, TechnicallEJWA!skra,

Hays,
P_rtnce

iples of Technical Writ0A,
41.M Ao. It1WW000.00*~..40

Selected reports from industrial organizations.



Course Title:

Hours Required:

Prererfaisitep:

Digital Computing Systems

Class, 3 hours; Laboratory, 6 hours

Digitn1 Computer Fundamentals

Course 735!scriotin ILA 01.)1!.:et7_ves:

A study of the computer as a system: Its external data forms
and functions; data input, program flow charts, instructions, pro-
grams.

The use of the digital computer and its peripheral equipment
as a total system requires an understanding of man-to-computer com-
munication, thus 1401 machine language, SPAS, and AUTOCODER are pro-
sentnd in some depth. Other languages are considered.

The course will:

1. Provide the student with basic understanding and with
practical applications of software and hardware data
processing system concepts, and to introduce SPS, Auto`
coder, Fortran and other data prccessing languages.

2. Foster in the student a deeper understanding of the
ways in which data processing systems can be utilized
in modern scientific, commercial and industrial endeavors.

3. Promote an appreciation by tha student of his place in
the rapidly changing world of computers, automation and
data processing systems.

joy Kivisiong"

1. The Eatilre and Challenge of Data Proc,Jssing
II. Input Means and Methods

15:1. The Coding of Information: Machine 01:iented LanguLges
XV. Miscellaneous Systems Operations
V. Proceedure Oriented Languages

VI. A Specific Data Processing Application: Admissions/Registrar
VII. Other Hardware Systems

VIII. Data Processing Systems Using Other Techniques

Outline of Instruction:

I. The Nature and Challenge of Data Processing
A. Basic ideas
B. Data processing: Hardware systems
C. Data Processing: Software applications to the hardware
D. Sequenttal file processing

XI. :put Moani and 1k:1:hods
A. info:!:mtim to thz comruter
B. !:;znche;A cz.71 1p.yout an ormat
C. L>caclict.1 arvi fexmat

D. Docurrwrit
E. T61)::, dir.tlt: =di 0.741.17a aa inpnt media
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III. The Coding of Inforxation: Machine Oriented Languages
A. Addressing core memory
B. Instructions-versus data in core memory
C. Simple arithmetic instructions and data
D. Comparisons of coding: Cad punched tape, magnetic

tape, disk, drum
E. Comparisons of accssing different media
F. Branching; Loons and Addreoz Modification

1. Flexibility of the branching idea
2. Applications and operations involving branching
3. A practical case study: Calculation of GPA

4. Computations for varying addresses
5. Counting and comparisons: Loops
6. 1odifying addresses via loops
7. Indexing and index registers
8. A practical case study: Table of square roots

G. Symbolic Programming System
1. Flowcharting - the outlining of programs
2. Machino versus symbolic languages
3. SPS language and the need for an SPS processor
4. Limitations of the simple SPS approach
5. A practical case study: Payroll

IV. Miscellaneous Systems Op3rations
A. Editing and Tabulating
B. Carriage Control
C. Timing of input and output ot:arations

D. Calculations of the time required by a whole program
E. Subroutines and utility programs

A practical subroutine devalopnant: Multiply

V. Procc3durc Or Languages
A. Tho Autocode

1. Basic concepts - tmportaaca and applications
2. Constants, instructions and data
3. Arithmetc operations
4. Logic oparations
5. Data moving Operations
6. Miocellanaous: storave, set or clear word

marks, halt, etc.
7. Input-output operations

B. tutocoder Practioe Problems
1. "Employee Fund" program
2. "Charge Account" program
3. °Payroll" program

C. Advanced Proceedures
1. Program flowoharts and work flowcharts
2. Sclquential data handling via magnetic tape
3, noading and woiting taps ch.lc% procedure

na.*Zoa -2e:a Wan:11.inv

E. .
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D. FORTRAN Language
I. Special needs for scientific programming languages
2. What is a "more powerful" language or system?
3. Fortran coding: Control instructions
4. Fortran coding: Input-output instructions
5. Fortran coding: Indexing, counting and loopy
6. Fortran subroutines and their applications
7. Variations in Fortran for various data processng

systems
E. COBOL and ALGOL Languages

1. Special needs for business oriented languages
2. Forms and formats
3. COBOL instructions
4. Example of program using COBOL
5. ALGOL: Description, applications and ex:Aple

VI. Specific Data Processing Application: Admissions/Registrar
A. The total problem
B. Information flow and data formats
C. Intermediate outputs
D. Sequence of reports and other output data
E. The team approach to coding the program
F. Tests and checks

VII, Other Hardware Systems
A. Comparative listings and how to read them
B. Shared time and real time systems
C. Computer Systems

1. Various manufacturers

VI/I. Data Processing Systems Using Other Techniques
A. Automatic programmed tooling CUT)
B. Remote terminals, their problems and applications
C. Computer-controlled machines
D. Programmed pipelines
E. Space flights and computers
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