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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 GROUF
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 CORFORATIONS IN THE FIELC.
THIS CURRICULUM GUIDE REFRESENTS MATERIAL SUBMITTED FOR
REVIEW AND FINAL AFPROVAL, AND IS COMPLETE EXCEFT 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 ACQUAINTAMCE 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 FEOPLE. SPECIFIC
SKILLS AND ABILITIES ARE DISCUSSED, AS WELL AS (1) 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
Project No, 6-1489-132
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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 folléwing 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 menbers.

7. Submission of each school's curriculum outline to proper coordinating
institution accepting responsibility for every segment of projected
Weurriculum 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 pre=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 experimants and schematicswhich will be contained in the final
"Suggested Curriculum Guide” for Electro-Mechanical Techmnology oriented to
computer and business machine techneology.

Followiag 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 reprecentative 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 REducation 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.




~
st "-.kl!'o-.._ -7

“® .4 -,

LR BT
- e v A ae « - - -, - - [ ] - - » [ [ 4 - L] .
‘. RS-SRS SR RS WA . ST o - - » 'Y -
' ¢ 1 . . gt
s8¢ . = oe 'y ".:a - 44); r-o P
e N S vy . .

. L F L .-~ v .

AT iriwmy W Bluslvenies L. oL, .

. » e rreg . .

A T DR " . & e SARP ok

el - 2.-.".:\3 L -'u"..."!‘*“v’.f-'.‘ 1 - Py . - - M
. W P v; Sl

ROPIEEE P .= ™ » - - - » - - . . -
e e ’ R }‘I

g s - 2 e

L .a...‘.:..:".} ,.¢ &:’ 413 ® e 3 = e & e e
ey, Y g ¢ i Cetsy ]

vall 'j Ll{v: (.-0. ',’::3‘4"':..- &;l& ° - ™ - . - Py ™
> 9 S & . 1 Aa - o

(% q Saww ., "1 g \

i 1 LLICTTY & HL2EUTONIST " . e .
. s mpmbr el ay S e YN e ST e oy g

Xad LT VALYY W LAY LGS ft.o).!-&!'a .
: Y Yk 0

"4 -.J..i‘d\n‘.} A " - o - .- PS - - - - - .
- 1 o \d

PRV B - e

peanl e s 0 Phayaiaea YY . L L . .
- .t v 5 Y s e
P 2?»4.. b7 s hf. “ - ™ ) “ - Y - - »

¢ $ PR - 1 e wn agtma e ~ %y “\3 Ve
[ ‘s '&&-  ean e PRV LI Lhe ym e drvsd g [ -
K 3 PIr: ”'S :qa L R R Y .'wa
] 5oL 8 deew e .?k N ..C’u * ] SPPPR LR B ™ Y P
4 . e« D
] L » .l . »
¢ L - ‘ot [ ’:b ‘w‘.».nu ¢ K P " . Y » @ - ~
e fentdecy @hlllg
! “«» ar v 5P »Lex wa & Mem e - » ~ - L] »
;‘
{ v . . oy ., » 3 .
M N e oy .o 2 W s,k
; . ” $ . L Y ".“\{«.'ung hi rtw e v o - - » -
3y, Sre c,.uqzk « wyer . )
M . l*t" fan ik g H ™ e e - - * - - [3 -

R B & LR LY RDINNRE A AP F R
ST A T SR el DL otdona L,
J: 5.:-:1 -‘-'J:l:; P':lj‘ s - - » - - . . - - v
Lo Yiguzh ALdes . L L . . . e e .
P 9[_’ ., &‘f » :",”“ ue“’u Pt "".‘c: ot »v‘,_“u'.. .
MR at S s s a%e s ""L . ” .o o f 3 [
\l

ERIC

Aruitoxt provided by Eic:

r"}'l

»

"

1
s

s OF CURTBRTS

- - - . - L] - ’
-~ [ - . » » - v
. r- Cl' '-.1."(. 1 ..413 3 » *
» - » L [ ] . - [
- - - [ - . ~ L
* - - . " - -

- ] L d - [ 4 - - [ ]
- - "] <« - L L 4 ®
L] -~ (3 + “ -« o &
» () - 3 [ -« - L4
L . L v L] - - -
» a [ 2 - [ ] » L d “
- -~ ~ - - & L] »
“ a [ J . “ - - “
3 v Y - ’ - - [l
o “ - L3 1) » - -
~ » - “ 1 4 - - -
» L] [ ] » - k4 - L
» '] L] » - * [ -

- - Ld » * - - .
* ) [ i v [ *» L]
9 * [ ] 2 - > L]
.
——— S

“

“

’v-J

P-l
D

15

{or
o

b
{31

"k
kL]
e T
iy




O

lﬂ-\B'; "‘;i Ot’: (-'*.‘}3‘
-‘.’.t-a-‘uM"-f-.“-— o~ Bo e Nam w

{Coaktinus

Sayple Dumazsivations . .
Pycicnl Laboratory Layouts . . . .

Bstimated Bguinment Co2ts o « « o o

Supplivcra of ixbozatory

e v < an

Bguipment .




T T o o o S L —

PREFACE

€ s baiy £ T DI, »

The ircreasad nee of compuiers and husinass machines in all
branches of industry 2ad commerce has srented an sweregrowing rocd
for eleageromzchanical technicians. The computer industry alonz
estimates its manpouer needs at one huadred thousand technicians by

1970, In this £ield, zlectronic cixcuiils and meshanical actions

interact.

The e lec tromechanical technician needs a strong interrelated

foundetion in =zlectronic circuits, physics and mechanice.

The followinc curriculwn was aeveloped at the recguest of the
cemputer and business machine industry for the United States Office
of Education hy a technical education consortium conprising the
following schools:

DaVry Institute of Technology., Chicago, Illincis: .

Sunwoondy Induztirial Iastitute, Minneapolis, Minnasota;

Mow York City Community College, 3rooklyn, Wew York:

Oregen Tacnniral Inskitate, Klarmeils dalls, Oregon:

Southorn Technical Iaatitute, Maricetta, Zaoxgia;

Spring Garlden Technical Yustitute, Fhilodelphia, Pennaylvania
{an asscniate membeor) ;

Ward fachnical Institute, Hartford, Connsasctircut.

This 2ndeavonr was jointly financed by computer iadustriss aad

by 2 grznt £roan USOE,




GEWZREY, CONSIDERATIONS

Tihva obijective nf the total curriculum recommended in thise
guide i3 to produce a competent % lgotrsamechanical technician.
The tachnician must be capable of working and communicating directly
with enjineers and production pexsonnsl in his spzaialised work,
of satisfactorily performing work for his cmployer and of growing
into positions of increased responsibility. In addition, th>
graduate technician should be an active, wz2ll-informed membexr of
society.

A curriculum which will produce this typs of graduate mast
be carefully designed. Rach course wmust be planned to develop the
student’'s knowledg:2 and skills in that particulay area and mast be
integratad into thz curriculum. Each course contributss aniguelsy’
in the sequence of courses which is specially plauned to progrecs
toward the finzl okjective cf producing a compztent techmicizn, A
cloce correlation hHaitween the courses and an interdisciplinzxy
approach within each course will assure the depth ¢f wnderstanding
reguired of = Lsokzmiochanical technicians.

The technical content of the curricnlum is mtended to gnpily
& wide Lackground in the diverse arzas 0f applied e lgoiiimachiasical
technology. A firm fouadation in slectricity and basic elsghxonicn
ig planned in the fixst semzeter. <he following semestars of work
build directly on this baghground but intred.c2 material feom many
subjsct arzas, such az mechanismg, data storage and leogic devicas,
input aud cutput devices, and digital computing systems.

Grzmduates of this enrricalum can erpect {to Lind employmsnt in
nany areas of the e Losts cmechanical fiald. Each ares @may reguira
sonovhat different nbilities and differzut speeialized lvowledge and
ekills for a succssszful career. Most of thess differzncez will ba
learasd by continued gtudy on the job or in part-tima study to mas-
wew the details ¢f a spescific area., The following listing shows some
of tho rajor aresz =f job opportunitisze for wlactrxomochanical lecl-
niciarz, =28 descris:d by employexs:

e
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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 techniciang to be effective menbers of the team
whos2 work iz to plan, asseuwble, install, calibrate, evaluate, oper-
ats and waintain computers and autorated equipment.

Because e lectyomechanical t e'hn&claas arz employed in varied
and specializaed situations, the =deguately trained eleciromechani-
cal technician must have attained certain abilities, scientific
kncwledge, and technical skilis. Thess have been bircadly defined
as follows: - :

1. Pacility with mathematics; ability Lo uze algebra and
triconometry as tools in Lhe development of idsas that mal
use of fundamental scientific and engineering principles;
and an understanding of, though not necessarily facility
with, highez mathematics through elements of analytical |
geometry and calculus., |

2. Proficiency in the application of physical science prine
ciples, including the basi«s concepts and laws of. physics
that are partinent to the individual's field of tecknology.

3. An understandxng of the matarials and preocesses commonly
used in the technology. -

4. An extensive knowledgsz of a field of specialization, with
an understandlug of Lhe 2ngineering and scilentific activie
ties tha% distinguish the technology of the field.

N

. Communieatiecon gkills that include the ability to interpret,
analyza, aad transmit facts and ideaz graphically, orally,
an@é in writing. | :

6. The ability to get along with people.
The »3l=ctromechanical technician must blend all ths forsgoiag

abilities, kno:ledga, and skills as he performs zeveral of tha fol-~
lowing general activities:

.es knowlsdge of science and mathematics extensively
ndering direct technical assistance to saisntistz or
2103 engagnd in scientific ressarch and experimentatior .

2. Dev2lops and plans modificationz of new p;oducta and pxo-
cegsas under th@ supervzsion n% engineering personnal in
rasearch, design and development.

R i S e




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

4. Advises, reccumends, and implements procedures OY Drograms
for the maintenance and repair of complex eguipment used
in control systems.

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

6. Assumes responsiblity for performance OX environmental
tests of machanical, hydraulic, pneunatic, electrical, ox
electronic components of systems and for the preparation
of appropriate technical repoxts covering the tests.

7. Prepares or interprets engineering drawings and sketches.

9. Selects, compilas, and uses technical informaticn from
references euch as engineering standards, handbooke, andé
technical digests. '

e

9. Analyzes and interprets inforuation obtained from preci-
sion measuring and recording instruments and makes evalus
acions upon which technical dewisions are based. |

10. Analyzes and dlagncses technical problems that involve
independent dscisions.

11. Deals with a variety of technical problems  involving many
factors snd variables which reguire an understanding of
several technical fields.

A two-year curriculum must concentrate on primary or funda=~
mantal neede if it is to prepare individuals for responsible teche
nical positions in modern industry. Tt must ba honestly pragmatic
in its appreach and must involve a high ordex of specialization,
The curriculum suggestsd in this bulletin has basen designad to pro~

vide Ao Lechnical inscraction in the time that is schedulad,

7o those who axe not familiaz with this type of educational
gervice {(or with the goals =nd interests of students who alect it)
r+he technical program often appears to be inordinately rigid and
rastrictive. Modifications way be necessarxy in individual institu-
tions but the interdisciplinary phi.logophy of this curriculum shouvld
he maictained.

The spacialized technical ccuzses in olectrenachanical techno-
logy are ltaborakory~oriented. They provida application of the scizn-~
£ific principles concurrantly being lsazned in the courses in physics
and mathematicz. For thisz reason, mathematics and science CONXsus
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muzt ba cocrdinated carefully with technical courses throughout the
program. This coordination is accomplished by scheduling mathema-
tics, science, and technical coureses concurrently during the first
two terms, a curriculum principle that will be illustrated at sever:cl
points.

FACULTY

The effectiveness of the curriculum depends largely upon ths
competence and the enthusiasm of the teaching staff, The specializ.d
neture of the cvrriculum reqguires that the teachars of techaical
subjects have special abilitiss basad on proficiency in subject
matter and industrial experisnce. It is important alsc that all
memhars of the faculiy understand the philosophy, goals, and unigue
requirensnts that characteriza this area of education.

To be most effective, menbers of the faculty responaiblz for
this program must have interests and capabilities which transcend
thair area of specialization. All of the faculty meumbers should Dbe
reasonably well oriented in the requirements for study in electrc-
mechanical science and applicaticns so that they may use appropriate.
field examples or subject matter as supporting matexial in the teach-
ing of their respective courses. Fox example, if the communication:
coursss are o be of maximum value, the teacher should be familiiar
with the communications problems and demands placad on electro..
mechanical personnel. Also, the scientifie principles taught in
the courses of physices, mathematics, and maasurements require that
the instructiors emphasize and illustrate how the principles are
applied in 2lectromechanical technology. |

Phus, teachers of specialized technical subjects requirs advan. cd
technical training. In the past, many such teachers have beén re-
cruited from the ranks of the engineering profession. Recent axpexi-
snce has shown that engineering technology graduates who have acqguiled
guitable industrial emperience and who havs continued their educatl.r
cftan become excellent teachers in this type of program, Persons
vith this backgrouad are mors likely to understand the objectives
and unigue instructionalrequirements of techaicazl education, and
often bring to the program the enthusiasm and an appreciation of
the valuez of technical education that are essentlal to succost.

Mo

2ince the programs feor highly skilled techniciane must consiet
of a meries of well~integrated courses in order to attain the scope
and depth of adeguate training, careful considsration must be given
o when and at what level a new concept is to be introduced., This
may be accomplished through "team teaching® which requires the orga: i
ration of a technical gtaff into a coordinated teaching unit,




|
I
4
|
[
E
|
%
’,
!

STUDENT SELECTION AND SERVICES

The curriculum is designed for high school graduates who have
particular abilities and intexrests. In general, students entering
the program should have commlated two high school courses in mathe-
nmatics, including algebra and geomstry, and one yezx of a physical
sciance, nreferably physics.,

PEXTBOOKS , REFERENCES, AND VISUAL AINS

Textbooks, refarences, and visual aids for teaching any techno-
logy rmust be reviewed constantly and supplemented ln light of (1)
the rapid developments of new knowledgs in tha field, and (2) the
results of rasearch in methods of teaching and developing basic con-
cepts in the physical sciences and matheratics. Thisz is especially
true in the & lectromechanical area. The impact of the development
of whole new areas of thesretical and zpplied scientific knowledgse
is demanding fresh textbooks, referznces, articles in scientific
and technical journals, and visual aid meaterials.

The suggested texts and references have been carafully chogan,
¥Yrom the lists presented it should be poasible to selzct suitabla
ones. Howevar, it should not be assumed that unlisted books are
not: suitable ~- there are, no doubt, vthexs wvhich are excellent.

LASORATORY EQUIPMENT AND FACTLITIES

Laboratories and egquipment for teaching olectrorzechanical
technology programs nust weet high ztandards of guality since tho
sbjectivas and the strength of the program lia in providing valid
izhoratory experience, hasic in nature, broad in vaziety, and intan-
sive in practicel experience. Wellwequipped laboratories with suf.
ficiant facilitias for 2ll students ©o perform the laboratory werk
are required for these courses. Tha training program should include
axparicnces which illusirate the function and application of a wica
variety of elesctronic, mechanical, and e lectromechanical componsnis
devices, uanlts and systans,

In the selection of laboratory eguipiaent, the need for sach iter
ghould be well estoblished, Dupensive apparatus may not always be
required. Many significant expericents can be built around relativel
inexpensive components. In fact, in meny cases they can make tha
nrinciples more evident bhecause they presont only the ¢ssentials,




A recommended apyroach to developing laboratcry work and eguip-
ring elecvtromzchanical laboratories is to dztarmine what @xparis.en
are necdad for each course and then to dasign these experimaniig as
for as pessible using siandord geomponentc3. This approach reguires
nore time and effoxt on the part of the stafi, bul bacause th: sxpex-
imental equipment has baen azsembled to demonstrate some principle

or to make a specific axperimental determination with claxity and
pracision, it usually accomplishes the bast tzaching.

SCIENTIFIC AND TECHNICAL SOCUETIES

Scientific and techalcal societies are important scources fox
ngtructional materials and other potential oppertunities f£or benz-
fits teo both staff and students. Such societies provide, in their
publications and in thair regularly prograwwned meetings, a continu-
ing disclosure and digcussion of new concepts, processasy, tegnhniguas,
and equipment in the sciznce and related technologles. They are
probably the graatest single device by which persons intexested in
a particular phase of sciance keep abreast of new developmsnis,
Iinformation is presented in such a manner as to provide a “populari-
zing" and informative bridge betveen the creative theoretical sci~-
antists and the applied science practitioners, including the tech~
nicians, and usually ave the first medium to anncunce and dascribe
aignificant discoverigs and applications of research in the field.

Some scientific and tachnical societies whosa publications and
sexrvices may be of interest to electromechanical technician instrue-
tors and students ares:

American Institute of Aesronautics and Astrecnautics
Arerican Radio Relay Lieague, Inc.

Institute of Electrical and Electrxoniczs Enginecrs

Instrunment Scclety of America

CURRICULUM CONTENT AND RELATIOCHSHIPS

[T

Fancticnal competence in & hroad fisld such as electromesehanical
2zl technology has at least thre2 components around which a cuxigicu-
lum must be designed:

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

"'”S”
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amount of experience, should enable the gradunatz to advance
to positions of increasing responsibility.

The foundaticns 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 enzolling in formal cource :.

This curxziculum has been developsd to meet these raquirements.

This electromechanical technology curriculum guide reflects
three basic reguirements; functional utility, units of instruction
in specializad technical subjects, and proviwions for the teaching
of principles by application.

subjact

In

The saquence of courses in a two-year technical curriculum is
a8 important as the content of the courzes if the limited “im
available is to be ussd to full effectivenesz. In general, the

matter in the curriculum is carefully cocordinated in grouys

of concurrent courses which are arranged to bleand smoothly £rom orne
grovp of courses into the next, thus caxrying the student to a
despaxr understandirg in the many diverze areas of alactropzclianical
technclogy.

The laboratory hours suggested in ths curriculum outline and
in the course descriptions are not necsssarily intendsd to be in a
single session, but rather as total hours of laboratory pexr wesk &2
be scheduled in reasonadle and a2ffectivs increments.

technical curriculums, it is daesivable that spscialized

techaical course work bz introduced in the first semester. Defar
ring this intrcoduction even for one term imposes serious limdltations
on the effectiveneszsz of the total curriculum. Several important

sdrantages result from an early introducition of the technical apa-

cizltye

1.

The

It halps to provide wmotivation.

t in poasihble to achlieve greater depith of understanding
in spoaializad subjects in thae later stages of the twe-
yaar progran. '

The a2tundsnt gees immediate application of the principles
hz studiss in the concurrent mathsmatics and vphysical
sgience coursas.

couree outlines in this guide arxse shert and descriptive.

Tho individsal ingtructor will have to prepane comple:e courses of
4 arrange his gpecific matsrlal in logical order berfore

instiuction. Suggested loboratery laycuts and equipnent
aciliviey, Eguipment and Cost Sectic: wiil be helpfal i
ng che prcgzam.

study an
staxting
in the ¥
organini

wed




L counse o .clines axe intend2d as gulles rathers than as gpe-
cific fastrecticaal plmas Lo he coversd in an inflaxible orxdar,
It is expected that the principles outlinad in these courses will
be supplemented with industrial applications whenever rzievant.
Finld 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 ocuteide study tims ars 3ug-
gested for zach our of scheduled class time.

It should be nota2d that no examinations have been schedaled in
the outlines. It is clearly intended that tirme be availabls fox
oxaninotions. “Therefore, a lé-vweek semaster i3 assumed, and ths out -~
linaes are designed to covar a full 15 weaks.
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Ccurriculum Outline

Total

lst Sewoster Class Lab Contact Hours
Flectricity & Electronics I 3 6 9
Principles of Physics I 3 3 6
Matheatios I 4 0 4
Technicul Graphics ) 3 4
Enalish Coxposition 3 0 sl
14 12 26
2nd Semester
Blectricity & Elactronics 1IX 3 ) 9
Intrcduction to Data Processing 2 o 2
Mechanisms 3 3 6
Principles of Physics IX 3 3 6
Mathematics IX 4 0 4
15 12 27 }
|
3rd_Semester |
Digital cComputer Fundawantalg 4 3 7
Electromechanical Componsnts 3 3 6
Control Systews 3 3 6
Communications Skills 3, 0 3
13 9 22
4tn Sernaler
Bigital Computing Systams 3 6
InputCutput Devices 3 3
Storage Principles & Devices 3 3
Paychology and REuman Relations .3 9
12 12
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Course Description and Objectives:

Major Divisions:

I. Voltage, Current and Resisgstance
IX. Measuring Devices

ITX. Circuita
Iv. Network Theorems
V. Magneto~statics

VI. Inductance

VIX. Capacitance

VIL{I. Voltage Gensrctors

IX. Complex Algenrra Notation
X. AC Circuits

XI. Osgeilloscopes

X1I. <Transformexs

Qutline of Instruction:

I. Voltage, Current znd Resistance
A. Units
B. Ohm’s Law
C. Factors affecting resistance of conductors
D. Wire sizass and resigtances
B. Color code for resistance
F. #HNon-'linsar resistance
G. Power in DC circuits

iX. Measuring Dsvices
A. D'Arscnval movement
B. DIElectrodynamomretesr novenent
2. Iron vane novement
D, Ammeters
E. Voltmeters
. Ohmmeters
G. 3ridgas
B, Hall~cffact devices

Do s Tk Biectricity ard DBlactronies I
Hours Required: Class, 3 hours; laboratory, 6 hours
Prerequisites None

Co-requisites: Math I, Principles of Physics I

The objertlve of this course is to familiarxize the student with
tas concepts of the items listed under the major divicions.
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Ao DUband whl gawiirsli Taludls
B. Voltage rselationshins

C. Cacxeat relaciunsaips

D. Resistance relationshipe

E. Serieg-parallel combinations
F. Xirchhoff's Laws

G. Mesh analysis

i¥. Netwozrk Thaorzing
A. Carrent and voltage gourees
B. Pransformationz, AT 0x Ty
¢, Phevonints Thsoran
p. Hoxton's Thaoxen
B. MNode equations

¥. HMagneto-gtatics

A, IMognete znd foroes
. Blgetrcuesnabizm
C. Flux dsnsity

w

v, ronductancs
A. indured EF |
R, 8§21f induction |
¢, IMutval ’sduanion
2. Induoto
B. Tranzsis :*s in the R girouis
F. DPine conataat
G. Saturated reactors

T1r. Capaciitanne
A. Capacitors
t) B. Chazging a sapacitor
e. Dormittivity
D, Capanitons ia corisg and werallasl
®., E and I in the R0 clyrzuit
F. Wine conqulnt
G. EBnergy 3ho0rsg
¥, Digiootric strmngth

7X31. Voltage CSensraloyw
A, D¢ wnd A2 Voltages
B. Sing Wewve
¢, Maxiewn, edfschive
n. Frawuaney 2 33 phass
. Average powsx
. Poware in inductive circoaics
. DPowar in cepacitive circuity

avaroee and irohontaaaus valuss

(GREEG]
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AC Circuits
A, Series
1, R only in the circuit
2. RC oaly in the cizcuit
3. RL arly in tha circuic
4. RIC in the cixeuit
5. Power in a ssries cireuit
B. Parallel
1. R oniy in the cirouvit
2. R and C in paxallel
3. Rand b in pﬁxallel
4., R, € and L in perallel
5. DPower in pzrellel circuit
C. Sariez<Parallel
1. Admittancs, conductance and susoap
< Analysis of circults
3  Pouer in serieg-rarxallol vivecuite
&, Network theorems zppliaed to AC
D. Reconance
1. Seriee circuits
2. Parallzl circuits
3. Biffact of frogusncy variation
4, Bffeat of L or C wvariztion
5, R: affect of high or low valuc

Osoilloscopas

2. Blectron metion in
B, 3lomtron motion in
¢. Faunetionsl units
b. Vol**ge ma@agureaents

B, Phzse a2ad Sraguangy wensuwaasnts
} Limitatzam

noa

an alectrostatic f£Lald
2 mognetic field

Trancfciuazng

B ang T;ansﬁaxmer

B, Voltauc ard Tuzn Rationg
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D. PI..s;wg
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IXX. Systems of forces
A. Forca and netion
B. ¥Wewton®s thizd law
C. Concurvant fogceas
L. Bguilibriung vnder concurrent Lorces
B. Friction
F, Hinstic fxiction

CG. - Tha cceificient of statie friction
H, Friction of an ineclined plans
X. Reducing friction
iV, Porgue and Bguilibrium
A, TPorgua
B, Center of gravity
C. Eguilibxium
L., The conditiconz for equilibriuvm
B, "%ypss of equilibrium

¥. Linezy motion
A. Tynes of wotion
B. iInstantanecus velocity
C. Agcslexation
D. Uniformly =zmeocsiexated rxectilinear motion

Vi. Foree aad motion
A. Wowkon'szs fleat lzw of motion
B, ZInerxtin
]' C. Hewten's second law
2. Ths Hewton
B, Gravitaticonnl unite of fores
P, HWewban'g thizd law of motlion
. Application of tawton's secoud law
B, Momeuntum and Newzon's sacongd lay

Yit. %Work snd saorgy
A, Hoxk
. Units of worl
¢, Powar
. Bnergy and itz comsszvation
E. Potantial and kinztisc snergy
F. Transformation of potential and kRinsiic enspgy
G, Rimple machines
M. Mechanical advantag: and effiglenay
. Rotaving svstems

4

ViTE¥, Momencom
A. Momenbom aud impulse
8. Tha conwvergion of aomentum
2. Conter of nass

) & . - N D (S
. Qoliision oheadusasd
*
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X.

Rift.

Uniform circular motion and gravitation
A, Uniform circular motion

B. Centripetal force

C. Hawton'’s law of universal gravitation
. Variation of waight with position

E. Gravitational potential enazxgy

?, &pplicaticnsg oF centyripetal fores

Rocvaticnal motion

A. Rotationzal valocity

B. Angulanx zcseleraztion

C., Hinetic snergy c¢f rotation
D, Hoement of inextia

E. HNzwton's lawe for rotatl
P, &ngnalar nomsaiun

caal mobticn

\‘n

Harmonic motion

A, Vihzations

B, Simpnle harwmonic motion

Cc. Tas par*od of a zinple hasmonic motion
D. Velocity in gimpls Harmanio motion

B. Forcae and sneygy relations

Blastic properiles of mettex
A, Molzonlar composition of mattaxr
B. BElaztielty

Figids at zest
A. Fluids and pressurs
3. Pascal's pxinciple
¢. Archimedes prirnip
D. Density and spacific gravity

Pivide im motion
A, Fivid friction
B. Presusure in a moving £indds arnsalllfg Shaorenm
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Functions anf graghing
A, Maxins apd miniia
3, Types of vagiation, writing equations
2, Sraphing
B, Applicztiocn piuchklemns
1. linesx
2. Jlogarithmie

Bzaie trigomomotric functions and zolations
A, Anglcs
]-o in.:'.t.- -»‘
2, degraas
3, radians
B. ‘Mrigoncmstric functions delincd
i. limitauq walues
2, sisgng
3. r@zatzrﬁndips crmong fusncbicns
2. Vse 0f tableo
D, Use of slide rula

covplex rnuoxbers and Che j-operstor
A. Fundaw«nual narations

B. Polar rapxasuﬂtatian

Q. DeMoiwiaza's thaoovem

D. Roots Gf comprem nuwbors
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Covrage Title: Technical Graphics

Hours Recmiireds Class, 1 hour; laboratory, 3 hours
BPreranisuicitag: Fone

Couaree Degoxription and Objeghivesg:

Tuis course is de signed to instill & Lna“lcdge ard uwadzvsiandi
of tha baslc concepts ©f beth mechanical and elactrical éraftiang.
Dragtinvy is aught ag a means of z communicztion using ths tocls of
asrthegra whlc and iscmcttic projection. Caxaful attention is paid
o propor epresentatic:

“he course is desicnud to davelop skille in the machanical and
@lectrical axea to pa:mit the stvdent €0 read and malke sgiaple drear.
inga, QimpllfLQJ mathcids, fxeawﬂmnd gkotohing and the usze of stane
Gard syabhols will bo stresssd.

Throughout the ceourze of study, empnazis will be placsd on
davelopment ©of visurlizailon., Vherever posgikle, the intexrdicci.
plinary area of electromzchanical concepts will be introduced.

Hajoz bivigionss

I. Skstching Techaiguey

. XIntroduction to 2 wview oxthoaxaphic projaction
IXZ. Ortchographic Projeotlon

Iv. Blecirical and Flectronic Drafiing

V. Aszambly Drawings

Tr., Charts and Graphs

Outline of fasgtructions
T. atohiag Techaigues

8

A Pme"me of cex""

B, ¥scuetrie Drmuzng

C. Obliowe Trojextion

B, Pe“ubact'vu Projection

I, Intrefuotion to 2 viow oxthographic proiection
A, Simplificd dxafiing
B, &Sym:els
1., threads
2. Tastenayrs
3. Xeys
4. goars
5. pins

6. springs
Puz 0of standards vables

»o ::00:
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IiL. Oxthoysaphic Procjection
A. Use of tools
D, Dimensioning
E. Sectiocning

V. Rlsctrical and 2lectronic Drzfting
A. Stardard aywbols
1. use of templates
B. Block diagrams
C. Schenmatics
l. elementary
2. laddsr
D. Wiring diagrams
1. Tables {harncss)
8. Blactremechanical conponsnts
¥, Chassis layouts

V. 2Aasgexnbly Drawvings
A, Purgose
B, Standard procedures
¢. Bill of Materials

Vi, Charts and Srapns
A, Purirpoes
B, BStandaxd Practices
. Tinminc Charts and LCuie

Doxts acd Refcreniass

Tow, 2o Lateduinti

¢tiozacke, Mitchall and Spencar. Wechnical Beawing,

Haer, C. J., BElectxicel and Bloctyeaic N

il b P Tl MM % BAATN AT adeftiee Dade can . M

Rasimodeff, Rleogtzenic Brafting and Dasion,
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Shiers, Blaclireonic Drafiind,
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wotar in parts, rolay, linit auitch, geuws, cans, wesistors,
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Course Title: English Composition

Houxrg Duguirad: Class, 3 hoursy; Taboxatory, 0 houxrs

Prerequisgites: None
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P ztudlnt's strengitn and weakrozssos
us2 of diagnostic tests and crarcices in
teninyg. Doth techrical and sceial shills
tha zntire couvxne.
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V. Writing for cgmpcsiuxov
V. Vocabuvlazy Brilding
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ViIi. DParagraph Techniqgus
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Senlrace Styla
A, Lffzctive santance atructure
B. Jargon

C. Paxlsz of a cantence

D, PForm of a lattaer
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A, N king writing easy to rezd

B, BEBffective paragraphus

C. Paragraph developmoent:
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B. Claim letter acd adjustment lettw

C. Credit lettors
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B. Sales lettovs

F. Apprlication lettars

Laxtn hhu)da*mr&nﬁas-
Laggatt, Mead and Chaxwat, Hawdicok for Wrilers,

ool R M2 ol oo S

Shurter, Lffantive Lettexs in Buuincgs,

2 wescam b n rAod b R it BN PO m-u Ar PN -A

Awvexican Collegs LioLiopary

T R am .




S A T Sy ¢

Couxze Titles Rlectricity and Electreonics XX
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L. Dataneeld poiypla. aireuits
1i. Power Suppliss
IXX. Seai~-Conductoxr Loeviees
iV. Blectron Tubo Sharacteristics
V. Arplifiers
Vi. Feadback
Vi, Oscillaters .
vEXY., Pulze, Digiital and Switching Cireultes

ublvag of inpircstions:
i, Balanced polyphana circuitsa
A. Two-phaza
B. Cuxrent znd voltage raletisnznips
., Throu-phazx
D. Currvent ané woltage rolatinarhips

%, Bower Suppnlies
A, Twn t@?ﬂaf&l raetifiors
1. Vasuwa 8iods charachevisiios
2, Gan dizds choracteris:tios
2, Semigcalnotor diocde ehapzotorigstios
B. Tulf=pavez wovtifler
v, Wuilewave vscetifier
., Bridae wockifiex
. Qhrﬁa nhass mactificztion
¥, Voltage zojyulztion

oy, Saniolonduccor Davices

. Ta e phy“iad

B, Bating: and iinitations

¢, Grzphizzl zaulysis

3. Diuzsing mxtheds

¥. Biung stability
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G, Otter gemniconidvotor dsvicns - SU's
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Llectron Pube Characteristics
A. Triodes
B. Tetrodes

C. Pentodes

. Thyratrons

E. Spa2cia) Tubss
Anxplifiers

A, Wrioda

1. Load lina analysis

2. Bias cixcuits

3. Eguivalent eilrcuit anziysis
B. Pantcode

l. Characteristicg

2. OCparsting potentials

3. Bguivalent civecult snalysis
. Pransisgisor

1. Charecterictics

2. Cpaxating potantials

3. nuﬁlvalcn* giveult analyals
D, Classes ¢f Cparation

1. Class A, B, and C

2. Oparating point
E. Qoupling

1. Direct

2. RC

3. Transfozmar

4. Fyogueniuy recponse

5. Photoalectric

6. Dzuoupling
Y. Large aicnal

1. 8Singie ended

2. Bammonic dishoriticon

. Fowaexr oubtput
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¥x. Computer Operaticn
A. Bumber systems
B, PFunctional units
1. Iazut and cutput
2. BMemox
3. RAzrxithmsti ﬁwlcgic
4. Central progessing unit -~ contzol
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Ta Consola

A. BRessociated eguigment
B. Demonstration problem
vIzy. Conversing with 2 computer

e
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Lic lanmuage (machine oriented)

assesrbly process isymbolic to rachina language)

source and object deck

Problam-oriented langt agze (Autocodexw, FORTRAN, COROL, el
Avtomatic pregramming = the compiler
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v Dreblem Solving Using Synbolic Language
A, Ilow charting
P. Intveduction to mmemonics {Limited)
C. Coding in sywbolic language

P. Executiorn of program from flow chaxi, to card punching,
to computer szecution, through de: mugging {correction) pi2wo
¥. Droblem Solving Using a Problem-Drisated Language

A. Flow chaxaing

2., iIntrcduction to kasic hutoeodsy {limited)

C. Coding in Zuktocodsr
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Hours Required: Class, 3 hours; Laboratory, 3 hours
Prereguligites: Mathematics I, Principlsc of Physics 1
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gggggqhﬁescrigylpa and _Obiectives:

e study of Fundamental concepts o found in bag i rechani
and electiromechanical me~hanisms. Thesz mechanisms will bz studi
in terms of their function, specificati Oau and oparating charact
igtica. Emphasgis will be mluced on the use of these mechanisms in
integrated slect: -omechanical systems as faun in business machinae

and data processing equipment.

g$n the laboratory these mechanisms will e studied in an eleoe
tromechanical system with respect to their input and oubnut charac-
teristics. Emrphaais will be placcd cn methods of co ntrelling and
analyzang rhe systems and unalyzlﬂﬁ malfunctious. ALl iaboratory

CF YA

projects wiil be de :signed and then constructed using breadboard
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Major Bivisione:

f. PMardamenital Units
TI. Levars and Linkages
IXI. Gears
IV. Traasnigsion CoapLnents
v. El“-tric Contvels

2 R TN LT o

Oviiine of Angtruchion:

t. Fuu.“mgu él Uirdts
d. Concepts of work
B. To*cuw and L rqgue mezsurensnt
0. Velcoity and Acceleration
p. iInavtia {(F=ia)
E. EBEoz:iapow
., Efficiency
G. Timing charts - concepts and comatruction

1i., Loavezs a;d Linkages
&. Levers - analysis of load
B. Linaages - 3 har and 4 bax
C. V“lﬁﬂlty. acceler Claﬁk and force transmigsion
. Labovabory projeckt

1. xntﬁxuzttuxt ﬁﬂuﬁﬁna shrougn Linkages
2. lider c¢asyamic Wuakaga mechanisns

3. @uvﬂk return Linkage mechanlsma




IIX. Gears
A. PRack and spuxy
B. Gear train rat
C. Torgue and spe
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ratio concepts
L. Scuxpess
B, DPowasr travnsmis
F. Bevagl geacn

G. Worm and worm wheel
H. S8Spircid
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fundementalz and asmenclatura

. Discussion of mesaning of exrors fackual vs. theoraticall

{fixed, cumlative and intexmittent?
Jg. Veriable spesd drives - epleyclic gear train,
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Iv. Tranzmissioa Components
lte and chains
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G. dxahes
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Lo ang of fastrueniones
oo Womporatnre, heal and thauinl odpansion
A. Temperuture Scales

fropervahere, heat and ©
Kinetic theoxry
Heat Transicr
Wave wotion and sond ssuraess
I‘ ht and Illumianztion

toflonticy, wefractlion apd Airpevsion 58 Lighs
Lensns andd epticel Instrumsnts
Blectric sharges and fioelds
Blaghric 2n2gy
Blagtronamecis
uelaLmvxLy
Blectrons and the Bohis atow
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B. Heat o3 2 form of eueryy
C. Pf'ai' vinity
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D. The xeflection of waves

E. Refraction of waves

F, Standing waves

&. ‘The nature of sound

H. Pitch, Loudneass, and guality

I, ?hfieztion of sound

J., Reicaction of sound

Ko Inie u:erﬁaﬂe 22 sound Wora

L., Harmonics of a string

M. Reasonanrce, and the doupler silact

V. NLight zad Xiluminxution
A, The nature of ligat
B, Standaxd gourcees and Ltuninous f£luxm
C. Ilinminance
2., 7Th2 photcmostex

8. The velocity of light
F. PFPFrajuency and vavalength
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Vi, tion, vefractlon and digparelon of Llight
nga of n»aflecti

Tae plane rixrox

Tz concovs spheriozl mirgoor

The convon mlrxroxr
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Langes and cptisal instonnonl
' A. Sim>ole leno2y

B. oznvle lensoas
C. CeoxDination oy lensss
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ViI®, Oleoctriv chacyges oad fields
E, Blzutric and magnstia Loz
B. bonwmc O3 A0nG 1nnuﬁat*x3
2. CTouloubkts Lo coassrvolios o abanga
D. "i:u che £i234; conwapt ol nelelsz
B. xc-~'f1M“ Aifieranua
. Canccliancg
? G. Induchanoe
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w Bleowilo snarsy
A, Bleckxzoraoeiswo focee
i3, 'ou'ﬁ’s lLaw
C. CQCuarsont 21l roesgiziancs
D, Iistess
B, MNitcrs and ceunsza’lons
F. DBowe o apd Lack tarame; 33y corrents
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XI. Relativity
A. Postulanies

B. Relativistic nrass
C. The nass of the clectron
D. Gencral xelativily
RET., Blectroos and the Bohr atom
A, Cathoda ways
B, 9he 20h® aton
C. BEnergy levels
D, Tha atcaile punboer
LY. Conductors, Semiconductore ond non~sondnotors
A, Typss of COQduc COT'S
B. The nature of seni- sonductors
C. “he nature of insulatox:

Texts and Refarencese
Milley, Collecs Livaico, |

e s . 2 S Al ) b e SAANN N, |

Beiser, Basic Concopks of Fhysics,

Beiseyr, Modern Tachnical Phyasics.

Smith & Cooper, EBlementg of FPhysies,
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xxxxx

) Weber Manning & White, Colleqe Zavsics,
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Lab: “hite & Hanning, Buuaxincntnl Cnlloge Physd




Cousse Title: Mathematics XX

Hovrzs Roequised: Class, 4 howre; Labozatozy, 0 hours

Prorequisites; Hatheratics X

Couxrsz Dascriptioan aod Opigctivaas

The onphacis of this course is plzced on analytic geomatry with
a study of linoes and ¢onice gections. 2 brief $ntroduction of the
zoncept of the limit of a funshion s grewsntsd. Inueg:-tzca nE
gimple Lunatiohs ig zoverad. The ccourxis ie sclution orisated with
seplicaticns in ap»nlied enginzoxving.

X. Rnalytic Gsometxy
I¥X. Varizabkles, Functions and Linits
ILI. Differenclation and Lpplicaticas
IV. Integration and Applications

Qutline of Instructions

I. Mnalytic Gaowmetny
A, IntroauutiOﬁ to gurves and Eguations
8. "The Strzight line
C. The Cirxcle
L. The Pa:rabola
E. %he Rllipse
F. Tne Hyperbola

I¥. Varichles, Functions, and Linlts
2. Verizblosg zad conshants
B. OCoatinuons variation
C. Ximit of a variable
D. mimﬁti13 value of a function
B. 2haorems of limiis

L, Differentintion and Applicotions
A, ZIncremants
B. Daorivative of a funcktion ©f one varialle
¢, Difisrcontiable fancticna
D. Cenaral rule for differentiation
BE. ¢©eaonetric intrapiretation

W, Intecoration and Applications
A. Basic rulas for integration
B. Arezsa c¢alceulation
C, #Hoan vnlue of a fanction

_35.
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Couxrse Pitline Digital Computer Fundamentals

TGRS, 2o Lo ad"amn ! . o stbn cacd

Bourg Racquineds Class, 4 hours; Laboratoxy, 3 hours
Praxeculsiten: Tntrcduction to Data Procassing
Soursg Resgrintion and Objectivess

The fundanmentala of digital computers ave studied from a nonw
mathematical approach. Phe student is firot introduced to genexral
purpoee computing systema and the concept of a stored program com-
puter.

Ple basic ideas of programming are prosented to develop an
understanding of ths logical organization of a digital system.

The study of peripheral sguipment touches upon card roaders and
puaches, printers, tape and digk drives.

Major Divisions:

2. Introduction
IX. Computer Programming
TI¥. Compuigr Scitwars
v, Poripteral Egaipment
V. MNiagber Syectama and Booleaan Algebra
vy, Comnuter Cenponents
Vit. Computer Units
VIIE. Couputer Applicationg

¥, Intzzducticon®
A, ¥Historieczl bavkground
2., Typas of Conputers
1. Bigitel
2. Analog
¢. @zneral Bleek Dizgram

IT. Computer Programuing
A. Typlcal computer problema
B. Problaem aaalysis and f£low charts
¢. Inztyructions
P. SBubroutines
E. Lezad reutines

£ZI., Conputer Scftwarve
A. RButogRtic programaing
B. Swidiolic progxraming systsn
C. FPFororen

B, Crhol

-
“,

% Alitough tha U840 140Y Iyuton Ls us2d dn thic pocgram, aqy ~thox

. w
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A.
B.
c.
D.
E.

Perxpheral Equipmant

On~line and off- line opsration
Card and tap= puaches

Magnetic tape drives

Printers

card handling machines

v. Number Svatame and Boolean Alginra
ot

A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

Dacimal

Binary

Octal

Hexadecimal

Binary coded dacimal

Binary arithmetic

Basic idsas of Boolean algebra
Boolean aguationz to logic dizgrzas
Truth tables

Karnaugh maps

VI. Computer components

A,
B.
c.
D.
E.
F.

Digital logic concepis

Counters and decodars, coincidenc? Getectors
S8torage xegisters

Shift registexrs

Adders and subt:;acters

Timing genexators

ViI. Computer Units

A,
B.
C.
D.

Input and ocutput
famoxry eystems
Arithmetic unit
Contrxol logic

VLEL. Computer Applications

A,
B.
C.
D.

Applications in husiness and conwarce
Applicctions in applied scliencs
HLLLL@EY applications

Industrial control by computes
Computasxns in edueation

UI. - L7
Tar-ey mind Defersnceas:
LR TR RTINS ) P W TN TR Y N TR S Y

Burrouvghs Corp., Digital Cousvtex Princinles,

Wu u

Bartea, Digital Coawvnier Fundawsntals,

I

Phicter, Lojigal Desiqn of Digital Compul irs,

Scott, Anplog cod Bigital Computex Techpicues.
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Blectromechanical Conponents

Laboratory projects will gzv the sztudent "hands on" knowledge
of thase mechanismz as individeal units and zs part of an overall
slectroxnzchanical systaan,

I. Drives

Ii. Relays
$¥Z. Cam Op@TaL“ﬂ Bwitches
iV. Blectromachanical clutchss

v‘.

e @

vﬂn
Viiz.
IX.

Hours Reguired: Class, 3 hours; Laboratoxy, 3 houxs
Pzersguisitess Mechanisms
Courae Description and Objechives:

An inedapth study of mechanlems as theay ave spocifically related
Lo use in business machines and data procassing machines, It will
apply the principles aad concepts learn@d in the course in machanisms.

Feeding Mechanisms

Sensing - Rcading Mschanlisms

Reeording - Writing Mechanisms

accumulating Mec chanisms

Control and Piming of Elsctromechanical Systems

Outiine of Ineizuchtions
f£. Drives
A, HMators

=}

s

s,
h
f=f

i.
2.
3.

L
Single phase
M“ltlpJJbC

B, Couparitive characiexistics

2, Appiications

D, Maintanancs

Relays

A, Tezxineclogy and Nomenclatux

B. ¢Characteristics - Blsetrical and Mechaniecal
C. Diffsxent types of relays

., Application

B. Pratection for arcing, moize and surge

. Maintanance

Cam Opsrataed Switches

A. Characteristics ~ Blectrical znd Mschanical
B. vpaes of breakers

2. Applicaticon

2., Maintaenance




vi.

VIX.

£}
7%

Fextn and R
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Electromechanical Cilutches

A, Types of clutches
1. Positive
2. friction
3. magnetic
4. nagnetic particle
5. overrunning
B. Charactzarigtics
C. Application
D. Maintenance

Peeding Mechanisns

A. Basic feeding concepts
B. Parts feeding

Cc. Card feeding

B, Tape feeding
B. Loose pzper fseding

Sensging « Reading Mechanisms

A, Basic sensing concepts

B. Basic reading concepts

C. Card reading - static, dynamic, mechanical, optical

D, Paper tape reading - z tatie, dynamic, mechanical, optical
E. Magnetic tane xeadin

F. Print rveading - cptical and magnetic

Rapording - Writing Mechanisms

A, Card Punching

B. Tape punching

C. Caxd printing

D. Papsr printing

E. Magneitic tape recording

Aocumulating Mechanisns
A, Basic coneoepts of accumulating

B, Hechanical accumulators
. Blzetrical accumualators
D. Blectyomegchsnical aceoumulators

Control and PTiming of Electromechanical systems
. Clocks

. Piming devices

Programaers

. Timing chartis

. PFlow charts

. Component and sub-assenbly integration

eferences:

ineeving Monuals ©
ional Units

E? in !uft« -
ﬁ

tomer o
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Bartee, Digital Coinputer Fundamentals,

Greenwood, Manual 0of Electromechanical Deyjicas,
Wertman, Mechanismns Laboratory Manual,

Penton Publishers, ;Mechani.cal. Drives: Machine Das_ign._
Penton Publishers, Elet;_tri.c Controls; Machine Design,,

Pic Gear -~ Catalog.

Erowning Transmiseisn .- Catalog.

Faires and Keown, _!-_!p‘.chani.sm,

Phelan, Fundamentals of Mechanical Deszign,

Kepler, Basic Graphical Kinematics,
Lent, Analysis anpd Neasign of Mechanisms,
Berg, Theory and Apnlication of Precision Mechanical Componanis,

Baggs, Machanisms,

Winston, gMachanismsg,




Course Title: Control Systems

Honrs Reguired: Class, 3 hours; Laboratory, 3 hours
Prerequisitess Mathematics IX, Principles of Physics 1I,

Blecktricity and Blectrcnics XX

Course Description and Objectives:

Thiz course is designed to assist the student to gain an under-
standing of the basic cystems and the devices used in these systems.
In class the gystems and devices will bhe discussed and in the labora-
tory the student will connect, operate, adjust, and test the varicus |
devices individually and in simple systems. |

Major Divisions:

. Motor and Generator Characteristics
II. HMotor Controls
III. Automatic Control Systens
IV. Sensing Devices (Transducexrs)
V. Measuring Devices
VX. Actuating Devices
VIXI. Control Devices
VIII. Applications

Ouktline of Instruction:

¥, Motor and Genasrator Characterisiics

A. Shunt motors
B. Series notors
C. Compound motors
B. Induction motors
B. 8Split phage wmotors
¥, BL Genezators

IX. Motor Controls

7

. Controlegircuit functions
1. Accaleration
2. Control of speed
3. Stopping
4. Overload
B. Control Devices
1. Resistors
2. Reactors
3. Autotransformers
4. Magnetic amplifiers
5. SCRs and Thyratrons

il Do

R A




IXX. Automatic Control Systemns
A. Open Loop
B. Closed Loop
C. Control Loop
D. Time Response
E. Freguency Racponse
F., GStability
G. Analog and digital

IV. Sensing Devices {Transducars)
A. Motion
l. linear
2. Angularx
3. Speed of Rotation
B. Force .
1. Pressure
2. Tension
3. Torque
C. 7Tempsraturas |
1. Fluid
2. Resgisgtive
3. Bimetallic
4. Thermocouple
D. Radiation

1. Light
2. X-Ray
) 3. Radioactive

V. Measurement
A. Electrical Quantities
1. Veltage
2. Cuxrsnc
3. Resistance
4. Fraguency
5. Inductance

6. Capacitance
7. Pulse Rate
B. Counters
1. Machanical
2. Blectrical
3. Elagtronic
C. Time
1. Clock
2. EBlactronic
2. Tims Pslay
b. Time Interval

Wi. Accuaiting Devices
A. Solsnoids
1. A¢, Bo
2. Pull, Poegh, Rotaxy
‘ B. Relays
A 1. Bloetzonschanical
2. Stepping
3. Latching
4. Meteor
5. Thezmal
6. Hhleotronic  _43.
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VIEX. Applications *®

S

xt3 and References:

C. synchros
1. Transmitters
2. Receivers ,
3. Differential
4., Control Trarsformerxr
5. Circuits
D. Servomotors
l. Electric
2. Hydraulic
E. Fluid {Gas or liquid)
1. <Cylinder
2. Rotary
3. Dizphram
4. Valves
F. Miscellaneous Devices
1. Saturable Reactors
2. Magnetic Amplifiers
3. Fluidic Rmplifiers
4. Variable Transformers |

VXX, Control Devices
A. Panesumatic
B. Hydraulic
C. EKlactric

A. Analysis of Sexvomechanigns
B. Air conditioning systen
C. Speed Control for Paper Maling ox Tin Plating of stesl

ge References kalow for information.

Holzbock, Automatic Control, Reinkold Publishing Coxp.

Marcus, Automatic Industrial Controlg. Prenticae-Hall Pub. Co.

Bulliet, Servorechanisms, Addison-iasley.

fiaines, Automatic Control of Hesting and Adx Conditioning, FoGraw-
#ill Book Co., Seccomd Edition.

“2oss and Dalahooka, Thaory and Applications of Industrial Process
Control, Dalmar, s

*Siskind, Electrical Contzn) Systeas in Indushov, MoSraw Hill Book Oa.

Cane PR L TV N YL RS S L TR

Tucker and Wills, Simnlified Technioaus of Contnol. “7: em Bngie
paazipg, Mirneapdlis<Honeywell fsr1iabor C., Breown Instru-
ments Div.
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RPuiter and Murphy, Basic Industrial Electronic Centrols, Holt,
Rinehart and Winston, Inc.

Corsidine, Process Control Instruments, McocGraw-llill Book Co. |

Sickind, Blectrical Machines, MoGrun-iiill Book Co., Second Ed.
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Couxse Title: Ccommunication Skills

Hours Requirxed: Class, 3 hours; Laboratory, O houxrs
Preragquisites: English Composition

gonrse Doscription and Objectivess:

A study cf the fundamentals of public speakiag including topic
gseloction, organization, and effective speaking. The methodology
of toohaical writing will be included and laboratory reports will
be graded on theixr structure an@ grammar as welli as the technical

content.
Major Divisions:

I. Organizing a Speech
II. Presenting Speeches Effectively
TIX. Techniques of Technical writing
iIV. Transitions, Iantroductions, anrd Conclusions

V. Report Layout
Outline of Xnstruction:

I. Organizing a Speech
A. Selecting a topic 4
B. Library reseaxch '
C. Organizing material
D. Organizing notes
E. Arranging visual aids

l ITI. Prosenting Spesches Effectively
i A. Reading the speech
|
|
|
|
t
|
E

B. Making a spasch {
C. Conferencas
D, Graphic Aids

ITT. Toechniques of Technical Writing
A. Definitions
B. Descriptions
C. Classification and Partition
D. Interpretation

IV. Transitiens, Introductions, and Conclusions
A. How to write a transition
B. Where to put transitions
C. Introductions
D. Conclusions and sunmaries

V. Repozrt Layout
A. introduction
B. IZlements of the formal xeport
¢. Relation of foxmat and stylc
D. ¢Graphic aids
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Zexts and Referencds:

Weiss and McGrath, Technically Speaking,

Hays, Principles of Techniczal Wxriting,

™

Selected xoports from industrial organizations. 1
4‘
|

-




Course Title: Digital Computing Systems

Hours Required: Class, 3 hours; Laboratory, 6 hours

Prexrequisites: yigital Computer Fundamentals

Conxae Deseriphion wud Obizobives:

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

The use of the digitzl computer and its paripheral equipment
as a total system reguires an understanding of man-to-computer come-
munication, thus 1401 machine languvage, SPS, and AUTOCODER axe pue—
gentad in some depth. Other languages are considered.

The course will:

1. Provide the student with basic understanding and with |
pxactxcal applications of softwzre and hardware daca
procassing aystem concepts, and to introduce SPS, Auto=~
codezr, Fortrxan and other data prccessing languages.

2. Foster in the student a desper unﬂerstandlng of the
ways in which data proczssing systems can be utilized
in modern scientific, coumexcial and industrial endeavors.

3. Promote an appreciation by ths student of hic place in
the rapidly changing world of conputexsz, avitomation and
data processing systems.

- Jorn Pivisions:

T. The Hature and Challenge of Data Procassing
II. Input Means and Methods
IX%¥. ‘'The Coding of Information: HMHachine Ouvisnted Lrnguigjes
IV. Miscellanecus Systems Operations
V. Proceadure Oriented Languages
¥I. & Specific Data Processing Appliciation: Admissions/Registrar
V£I. Othexr Hardware Systems
VIZI. Data Proceassing Systens Using Othar Technigues

Qutlins of Ingtructions

I. The Nature and Challenge cf Data Processing
A. Basic ideas
B. Data processing: Hardware systems
C. Data Preoc essing- Software apnlications to the hardware

D. Beguential file procaessing

Heaachods

nidm of infoemstion o the computern
A2, Llegout :A& Zormat
topa, lawaub and £ormat

«ndl drua an dupnt media
wliB
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L.

2.

3.
4.
5‘
6.
7.
8.

1.
2.
3.
4.
5.

1.
2.
3.
4.
50
6.

7.

The Coding of Inforwations Machine Oriented Languages

A. Addressing core memory

B. Instructions versus data in core memory

C. Simple arithmetic jinstructiors and data

D, Comparisons of cading: Cards, punched taps, magnetic
tape, disk, drum

€. Comparisons of accassing different madia

¥, Braanching; Loops and Rddress Hodification

Flexibility of the brunching idea

Applications aand operaztions involving branching
A practical case study: Calculation of GPA
Computations for varying addrecses

Counting and comparisongss Loops

Modifying addrasses via loops

Indexing and index registexs

A practical case study: Table of squaxe rootg

G. Symbolic Programming System

Flowchazting - the outlining oZf programs

Mzchino versus symbolic languages
SP3 language and the nced for an 3PS processor

Linmitations of the simple SPS appreoach
A practical case study:s Payroll

fMisczllancous Systems Oparations

A, Editing and Tabulating

B. Carxizgoe Contxol

. Timing of input and output oxparxations

D. cCaleulationa of the time roguired by a whole progran
B. Subreutines and utility prodgrams

F. A practical svbroutine devalopment: Maltiply

Procaadure Oriented Lianguzges
A, ‘Tho Autoccder

Basic concepts « importance and applicationg
constants, instructions and data

Arithmetic operations

Legie opaxaticns

Dzta moving oparations

Miceallanoous: Cles:: storage, set or clear word
marks, halt, ete.

Input-output operations

| B. Auvtoccder Practise Problems

1.
2.
3.

"Eaployee Fund" progran
*Chaxrge Account" progxam
“Pryroll" prograa

. Advanced Proceedures

1.
9

“e
3o
A
T e
3

~

Progyvam f£lowcharis and work flowchants
Sagrential data handling via magnetic tape
rocding and writing taps choek proceduze

coaden noend s fata handling wie uognetic dicke

e tune -

L3 » ] -~ -
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D. FORTRAN Language
1. Special needs for scientific programming languages
2. What is a "more powerful® laaguage or system?
3. PFortran coding: Control instructions
4. Portran coding: Input-~output instructions
5. Fortran coding: Indexing, counting and loops
6. Fortran subroutines and their applications
7. Variations in Fortran for various data processing
systems
E. CO30L and ALGOL Languages
l. Special needs for business coriented lunguages
. Forms and formats
. COBOL instructions
. Exuanple of program using COS0L
. ALGOL: Description, applications and exiaple

D wn

VI. Specific Data Procescing Application: Admissions/Registrarx

A. The total problen

B. Information filow and data €ormats

. Intevmediate outputs

Sequances o reporics and othex output data
The team approach to coding the program
Tests and chacks

HEOO

VII. Other Hardwarg Systems

A, Comparative listings and hcw to read them
B. Shared time and xeal time systems
C. Computer Systems

l. Various manufacturers

VIII. Data Processing Systems Using Other Techniques

A. Auvtomatic programmed tooling {(APT)

B. Remote terminals, their problems and apnlications
C. Conmputer-controlied machines

. Programmed pipelines

E. Space flights and computers

Pexts and Reforences:

Legds, Herbert D., ol Gowuld M. 70w . 3, Coamputer Progrirwing
Fundanentals, Scoond Béition, 1..G.. HiIT Book Co.
Mo ubtgn, Denizel B., A “uide to IEM 1401 Proavamming, John

71 lay uad Sons, Iae.

Bartae, Thomas C., BDigital Computer Fondsssnkals, Scconld Id.,
HeGrau~Hill Beoiz Co.

Benrey, Roneld M., Undarstepding Ridgital Computsexas, Jdohn F. Ridex
Puo. Co.

Busroughs Corporation, Digital
Bool o,

omputar Principles, HoGraw-IXill

W P ox ML,,




