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ABSTRACT

The researcher was motivated to engage in this study to alleviate the pressing
problem in the shop which is the scarcity of instructional aids. Many of the technical-
vocational institutions in the country today including the Samar State Polytechnic
College lack adequate instructional materials. It is economical because this can be made
out of local materials and the project utilizes minimal wattage. Safety precautions were
then adopted to ensure safety when operating the gadget. These precautions should be
emphasized in the development of the effective domain of learning. Together with the
safety precautions were the maintenance measures to be followed if the trainer was to
last a long time. After the trainer was constructed it was tried for its efficiency. Except
for loose connections of binding posts, faulty connection of diode, and humming of the
extension speaker, the project was otherwise successful. The study showed that it is
feasible to construct a signal and intercom system that can demonstrate low-voltage
wiring systems that can perform operations and functions similar to those actual signal
and intercom systems installed in hospitals, schools and other office buildings. With
this project, the researcher is hopeful that it will contribute to the overall learning

process of the student in electricity classes.
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Chapter 1

THE STUDY AND ITS BACKGROUND

»
Introduction

Electricity 1is indespensable to modern civilization.
Without it life as wé know it today would be impossible, for
the communitiés are dependent on eleciricity in the use of
telephones, fire alarm system, illumination, elevators,
escalators, computers and auvtomobile starting. Without
glectricity for illumination and communication in resi-
dences, hospitals, industries, schools and other places,
life would at legst be difficult.

Perry and Schafebook1 states that ingustries, hotels,
and hospitals are dependent on signal and intercommunication
systen for communicating and sending messages ta‘ thair
clienteles: They are commonly installed in homes, holtels,
schools and hospitals to enable callers to make known their
pr;sence at the door and to summon workers from one depart-
ment to another. Bells are used where a loud 'sound is
reqguired as in homes or in shaps. Buzzers are employed in

and are sufficient to attract attention without undue dis-

turbance.

1Perry and Schafebook, (Fundamental Jobs in Electricity,)

McGraw-Hill Book Company, Inc., New York USA, p. 25.



The many different uses for signaling and intercommu-
nication in homes, schools, and other buildings .challenged
the instrucﬁor to construct the electrical trainer sefi-up on
alarm, signal and intercommunication system, %tn facilitate
learning and understanding in the classroom. [t is a common
fact that shop teachers are faced with several problems in
the classroom. Some of the preoblems in presenfing the
coacepts in the electricity classes without the electrical
trainer set-up are: (1) inadeguate instructional training
sgguipment in electricity, (2) Construction nf teaching aids
and devices for every demonstration class consumes much
supplies and electrical materials, (3} There is very limit-
ed time for fixing electrical terminal lead connection
during the demonstration peried, (4} Due to lack of supplies
and elecirical materials for teaching aids and devices,

students' interest is affected. Cabanganan2

pointed out that
many vocational and technical schoels in the country do not
have the modern tools, equipment and training facilities
needed to carry out their programs. Many of these schools

-

are still using the crudest tools and obsolete equipment and

2Dominadcr &. Cabanganan, Vocational-Technical
Education, Focus on the In-Plant Training Program”®
{unpublished Doctoral Dissertation, Leyte State College,
Tacloban City, March 1082}. p. 4.




machineries. Some vehicles that are used for instructional
ajids like th jeeps and broken cars are of obsolete models
with no available spare parts in the local market. He cited
further that wmany schools have already been accused of
failure to produce vocational competence amoang the
graduates, because they are not fully equipped with training
facilities necessary for the job efficiency. It is not
sufficient that the fteacher alone will have a general
impression in his own mind as to what standard of skill he
will expect to his students in a given lesson.

This standard of skill can be clearly taught through
the acquisition of improvised equipmenft that will help
understand the concept. Improvised gadget and trainer c¢an
bhe constructed out of local materials so that it will sought
to thé development of skills of the learners.

Development of skills in electrical work is guiet
simple, vet it may be complex if not supplemented by

practical application. Through observation the process of

learning is the same for all individuals and basically the
same for learning skills and information. There are
however, significant differences in the mechanics of
perfecting skillg as compared with fthe mechanics of

mastering information.

%ize that the real reason why

7

A shop teacher should res

S
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the learner needs to be in position of this information is
to give him the tosnls for forming judgments, so that he can
properly apply his skill in every situation which may arise
in the practice of the trade. He may know the "how" nof +the
trade, but wunless he also understands the "why” he can
seldom rise above the operator level in the industry.

The truly skilled teacher or crafisman must be able
to choose materials, plan procedures, lay out work, and
select methods, tools and equipment to perform any task
which falls within the full range of his trade. He must
display the necessary degree of skill in the use of such
tools and gadget. He must be able to0o recognize working
difficulties when they develop, analyze them to discover
their causes, and make necessary changes in technigues or
procedures. When choonsing methods for presenting
information, the tezacher has a wider range of choices than
when selecting methods for presenting skills.?

Skill +training in the technical trade suggestis some
elements of +teaching, {i} the teacheyr himself, making
Iearning meaningful to the learner, (2} the shop talk,

designed to provide the learner with a very few key items of

3ponald M. Kidd, "Methods of _ Teaching Shop and

Related Subjects," (New York: Delmar Publishing Ine., 1858)
p.81.
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information, (3) the learner, the key figure in the trade
skills +{raining. In the teaching-learning process the
teacher has a big task in the skills training of *the
learner.

Based on some studies, the teaching of shop subjects
should not be limited to textbook as a source of study
material, buit other types of materials should be used in
order to facilitate learning. A good example of these
learning materials are instructional trainers or devices
that when used and applied strategically, make the teaching-
learning process more effective on the part of the learners.

Specifically, this electrical trainer can minimize
the problems of an instructor in electricity regarding the
practical operations of low-voltage wiring installations.
More so, it is locally made hence it is cheaper +than +the
imported one.

Hence, the researcher in his attempt to provide
relevant and meaningful experience to the students, plans to
construct) an electrical gadget which would help the

students grasp complex concepts in eleciricity.

Objectives of the Study

This study sought to pursue the following:
1. To design and construct an electrical trainer

set-up on sighal and communication system which could be



used in teaching fourteen different lessons in low-voltage
wiring installation, and

Z. To produce an electrical trainer set-up on signal
and intercommunication system made out of local materials
which ecan funetion and exegcute the work in low-voltage
wiring installation and having the same degree of efficienay
and effectiveness like the commercially made signal and
intercommunication system, and

3. To 1imit fixing of wires during actual
demonstration c¢lasses thus maximizing the number of hours
for instruction. The electrical trainer set-up on signal and
intercommunication system iz simple and economical in
meeting the needs of ‘the students in low-voltage wiring
installation.

4. .To s=save money, time, effort and materisals in
classroom instruction in the use of electgical trainer on

signal and intercommunication system.

Significance of the Study

This study hopes to enlighten the instructors 1in
electricity on the operations and use of the electrical
trainer on signal and intercommunication system in tesaching
lessons on the following concepts: (1) electric bell
connected in series, {2) electric bell connected in series

controlled by one push-button switch, {3) electric bell



’
caonnected in parallel with indicating lamp, (4) ftwo electric

bells connected in parallel controiled by each individual
switches, {5} three electric bells connected in parallel
controlled by individual switches, {6) buzzer connected in
parallel controlled by one push-button switches, {71} two
electric bells controlled by two push-button switches with
two indicating lamps, (B} burglar alarm circuit wiring, {91}
burglar alarm ecircuit wiring using indicating lanmp, {10}
alarm circuit wiring with voltmeter connected in parallel,
{11} hglarm circuit wiring gith voltmeter in parallel and
ammeter in series, {12} one-call master intercom system,
{13} two-call master intercom systeam, (14} three-call master
intercom system. [n making wiring connections, safety must
always be emphasized and practiced.

‘ Hopefully, this gtudy will help the instructor 1in
electricity facilitate demonstration legsson particularly in
the low-voltage wiring system. This will help the learners
understand the different operations and applications of
electric circuit in the low~voltage wiring installations.

This electrical trainer saves time, effort, and
materials used in classroom instructions.
The‘ production of this electrical trainer is within

the physical and financial capability of the researcher.

Electrical materizls and accessories are available in the
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locality. This electrical trainer can be constructed by
the students in electrical technology. It will serve as a
training aid in the concepts of low-voltage wiring
installations. This electrical frainer is used in feaching
lessons in Electricity classes so that upon finishing the
course students are prepared to face such slectrical tfasks
and skills performed in factories and industries upon their
employﬁent. The completion of this study is significant to

the students, teachers, and school in fterms of budget.

Scope and Delimitation of the Study

The study iz focused on the design, c¢onstruction,
try-out and revision, and test of afficiency of the
glectrical trainer. The study includes the following:
construction, specification of materials wused, operation
techniques and the cost of the operation, production of the
improvised electrical trainer system. The trainer utilized
local materials such as pieces of plywood, wood, and for the
frame of the trainsr.

The trainer was limited only +to demonstrate 14
lessons on the basic concepts of low voltage wiring instal-
lations which are as follows: {1) 2lectric bell connected in
series, (2) electric bell connected in series controlled by
one push-button switch, {3) electric bell connected 1in

parallel with indicating lamp, t4) two electric



bells connected in parallel controlled by each individual
switches, (5} +three eleciric bells connected in parallel
controlled by each individual switehes, (6) buzzer connected
in parallel controlled by one push-button swite (7} two
electric bells controlled by two push-butfton switches with
two indicating lamps, (8} burglar alarm circuit wiring, {9}
burglar alarm circuit wiring using indicating Ilamp, {10}
alarm circuit wiring with voltmeter connected in parallel,
{11} alarm circuit wiring with voltmeter in parallel and
ammeter 1in series, (12) one-call master intercom system,
(13) two-call master intercom system, (14) three-call master
intercom system.

Moreover, this is used only as a devics for
demonstration purposes in electrical shop classes.

This study is limited to the demonstration of lessons
in signal wiring, alarm wiring and intercommunication system
installation, including safety practices on these lessons.
The functionality of signal and intercommunication system
trainer is likewise included in the study. All other
operations and technical aspects not mentioned in this study
are beyond its scope.: The gadget can be improved further to
keep the trainer operative in the application of low valtage
wiring installation. The gadget can be improved further 1o

keep the trainer operative in the application of low voltage
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wiring installation.

Conceptual Framework

According to Grab4, that to allsviate the burden of
using so many teaching devices during demonstration and
practical application of operation, electrical gadget will
be a2 worthy alternative. He cited further:

Basic conceapts, principles and operations in
electrical and industrial technology are best presented by
means of demonstration to provide opportunities for the
students to sxperience themselves the actual operation of
electrical eguipment as current flows iﬁ the circuit.

This technical feasibility study was undertaken 1in
order to come up with a model that would provide activities
of the learners in the electrical technology classes and
even in the laboratory high school electricity classes at

the Samar State Polytechnic College at a very low cost.

4Bernard Grob (Electronic Cirguits and Application) New
York: Mc-Graw Hill Book Company, 1882, p. 16.
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»The conceptual scheme is illustrated in a paradigm
below. The scheme served as the guide during the time

of this study.

INPUT THROUGHPUT . OUTPUT
i. Ideas on the 1. Identification 1. Completed
design of the and perfarmance projects,
electrical of concepts Electrical
trainer Set-Up an
Intercommu-
2. Supplies and 2. Construction nication
materials of the elect- System

rical trainer

3. Tools and 3. Testing and
equipment Revision of the
electrical
trainer

Figure 1. Conceptual Model of the Study

After consulting several books, journals and
magazines in electricity, the idea of designing and
developing an electrical trainer in low voltage wiring was
realized and formed.

Figure i, shouws the three major frames which
represent the input-throughput approach to the expected
outcome of the study. The first frame represents the input
of the study showing the ideas on the design of the
electrical trainer, supplies and materials, tools and

equipment and labor.

The second frame indicates the throughput of the
¥



study consisting in the identification =and performance of
the concepts, construction of the electrical trainer?
testing and revision of the electrical trainer.

The third frame represents the nputput of this study

which is the completed project.

Definition of Terms

The following terms are operationally defined as used
in this study.

Alarm. A dsvice that warns or signals by means of
5

a nnise.

Alternating-current. An glectrical currant in

which current flows and reverses froﬁ one direction to
ancther direction. |

Banana Jack. A pigce of - round metal at the
end of an extension cord used to transmit current by
inserting it to its corresponding input jJjacks.

Bell. A cup-shaped or hollow spherical metallic

device that vibrates and gives forth a ringing sound when
struck by a clapper or hammer. o

Burglar-alarm. A device for auvtomatically giving

SMiriam Webster, "Wahster Third lnterﬁational
Dictionary®™ {(Massachusettes, G. and L. Miriam Co. } p. 4B.

8ypid., p. 63.
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an alarm in case of burglary.
Buzzer. An s=lecirical signal device producing a
buzzing sound. '

Closed circuit. A circuit whose path carries

completely around & course or through a eyecle without a

continuity.7

Cord wire. A kind of wirg made of several strands

of fine conductors. 1t is the manufactured in single and
duplex wire.®
Pemonstrator. A gadget, device or eguipment used

to make learning easy and effective.

Direct-current. An electrical current in which the

current flows in the same direction.
Equipment. Materials, fitting, devices,
appliances, fixtures, apparatus, and the like used as a part
Y

of, or in connection with an electrical installation.

Electric current. Electrons moving throughout

conductors by the application of voltage.

Grounded circuit A wire or pisce of sqguipment to bs

connected to a water pipe, or to an artificial ground as the

code call it, grounds are made to promots.

71bid., p. B6.

BArthur L.. Abbott, National Electrical Code Handbook,
{New York: McGraw-Hill Book Co, Ine.), p. B
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improvise. To make or to modify whatever is at hand

usually for the purpose of reducing the cost.

Insulator. A body of electrically non-conducting
material for keeping charged conductors from contact. ®
Intercommunication system. A two-way communication

system with microphone and loudespeaker at each station for

sending and receiving messages to the clienteles.

Local material. Materials found in the locality

10

and communicating with a2 limited area. maybe secured for
free or can be bought at a very ‘low cost.

Low vwvoltage. Voltage low enough to be considersd

safe for indoor domestic use, or voltage below that is

reguired for normal operation.

DOpen circuit. A break in one of the cunductors.ll

Parallel circuit. A multiple circuit, a connection

where the current is divided and part flows through each

device connected o it.lz

Rectifier. A 'device for changing alternating-current

%1vid., loc. cit. p. 1143,

1OMERALCO Electric Manual, (Fourth Edition, 1978,
Metro Manilal). p. 76.

11Perry and Schafebook, Fundamental Jobs in
Electricity, {New York: McGraw-Hil!l Book & Co., Inc.? p.

279.

121pi4., loec. cit. p. 281.
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to direct*current.ia

Resistance. The opposition offered by a material to

the flow of an slectric current.
Relay. An glectromagnetic device for remoie or

automatic control that is actuated by a  variation in

condition of electric circuit.14

Series circuit., A circuit in which the same currsnt

flows all the devices.
Signal. A sogund of 1ight made to give warning or

command.

Short ecircuit. it is an electric circuit. 1t maybe

caused by inherent defects or by sxternal cauges.

Technician. A technician is a worker on a level
between the skilled +trade, worker and professional

electrical engineer, he may design the mechanism, computes

the cost, write the specification, organize the procedure,

and test the finished product.!S

Trade skill. The ability to perform the manipulative

operation in connection with the given trade. 18

13yebster, p. 1999,
141bid.
15yebster, p. 1817,

161pid., p. 1918.
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Trainer. An apparatus or device used in training or

instruction.

Trainor. A skiliful person who trains, directs, and

supervises instruction in a course.

Volt. The amount of potential difference or voliage.



Chapter 2

REVIEW OF RELATED LITERATURE AND STUDIES

This chapter includes relevant information on the
different types of low voltage wiring installation, improvi-
sation of machine and electrical apparatus, and electrical

trainer invention.

RELATED LITERATURE
Harris!? revealed that the primary purpose of the
laboratory work is to provide the opportunity for learning
through participation and observation. All these actual
performances in shop classes can be achieved by the students
1f the school has enough shop facilities necessary for class
instruction and demonsiration. However, it is sad to note
that most wvocational and technical institutions in the
Philippines today, lack the necéssary skills, +training
facilities, the suppliss and materials to satisfy the needs

of the students.

Albarracin®, underscored that teachers should have

179orman €. Harris, "Experiments in Physics®™ (New
York: MeGraw-Hill Book Co., Technical! Education Series,

1863}, p. 3.

‘

18Narciso C. Albharracin, PScience Seminar Workshop,"
The Philippine Journal of Education, 1978.

17
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the initiative, and imagination in classroom teaching and
must possess the skill and know-how in the improvisation of
the needed egquipment EP augment whét are already found in
the laboratory.

WEaver,ig, expressed his views about alectricity as a
branch of science and physics, and possibly the greatest
benefactor to mankind. He cited further:

"In its most basic sense, signal and inter-
communication is the process of transmitting and
receliving messages so that the receliver to the

point of destination understands the message the
sender {(source) sent."

20 gtates that the familiarization of electriecal

Herman
symbols used in signal wiring is very necessary for a person
who will engaged in electrical works. Electrical symbols
specifically 1in signal wiring and intercommunication are
usually done by means of illustrations and drawings which
the reader may analyze and interpret. Saome of the electiri-

cal symbols used in signal wiring are; electrical bells,

buzzer, push-button switch, battery, gectifiers, ground, d-c

ammeter and voltmeter, and intercommunication system. This
18arren WVeaver, "Science of Electricity and

Electronics", The Goodheart-¥Willcox Qompany, Inc., 1980.

Z0put Herman, "Principles and Appplications of
Wiring", McGraw-Hill Book Co., New York, U.S.A., 158786. .
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means that understanding and analyzing the drawing of
electrical symbols used in signal wiring helps the learn-
2r te get easier of the task he performs. Ford2l in

his book concludes that an inexperienced electrician per-
forming the low-voltage must be acquainted first with the
internal connections of a vibrating bell, converters, ammée-
ter, voltmeter, buzzer and other signal wiring device before
the work could be done. He emphasized that a poor work
would happen if a |earner is not p£operly coordinated and
well-oriented.

Roe®? cited the connections between series and paraller
of electric bhelis. The series connection of electric bhells

is commonly done for experiment purposes ohly in electrical

and electronics laboratories. The device is connected in
a single line only which in turn is dependent on other
device. Parallel connection of electric bells 1is more

advantegeous because each device is connected across the

line. They are independent to other device. This is the

most common method of wiring.

Z2leteinherg Ford, "Electricity Made Simple®, South-
Holland, !l1linois, The Goodheart-Willcox Co., Inc.

22], B. Roe, '"Electrical Design on Low-VYoltage
Riring", - American Marketing System, L.A. {(California,

McGraw-Hil! Book Co.



k23 gtates that some of

The book of Perry and Schafeboo
the low-voltage wiring installation are as follows: (1}
electric bells connected in series. This type of connec—
tion 1s not advantegeous because if one o0of the other
device malfunctioned, the whole circuit will be affected.
This method is only applicable for the purpose onf experi-
ment. {2) Electric bell connected with an indicating lamp.
This type of installation is used mostly in our homes, This
iz more advantegeous than series connection because the
device is connected across the lines. There is no interrup-
tion in the flow of electiric current because esach device is
connected separately in the circuit. {3) Electric bell
connected 1in series controlled by one push button switch.
This method of wiring is used mostly in offices_ and shop.
{4) Two electric bel! connected in parallel controlled by
each individual push-button switch, This type of wiring Iis
applicable for a two-door apartment rooms. The device Iis
controlled by one push-buttion each electric bell., (B} Buzzer
connected in parallel controlled by one push-button switch.
This method of wiring connection is commonly installed in
publie libraries, and gymnasium where it is necessary.

{6) Two-bells connected in parallel controtlled by

23Perry, op. cit. p. 28



one push-button switch. This type of low-voltage wiring
connection is used when the device is installed in a yider
area or space to be controlled immediately. (7} Two electric
bells connected in parallel contrelled by two push-butfon
switches with the indicating lamp. }

This method of wiring instaltlation is used when the
device is installed in a two-room apartment houses where, it
is necessary to install a signal device or indicating lamp.
(8) Alarm circuit using cliosed circuit relay. Thie fype of
connection is used mostly for burglar alarms or in places
where the Qircuit is broken by cutting of wires. The bell
will »ring continually wuntil the circuit 1is closed. (8)
Burglar alarm wiring using push-button switch with indicat-
ing lamp. This method of wiring is installed mostly in
offices for emergency purposes. {10) Alarm circuit wiring
with voltmeter connected in parallel, This type of wiring
is used for experimental purposes only. (11) Alarm circuit
wiring with ammeter in geries and volimeter in parallel.
This method of wiring is applicable only as in experiments
of students measuring d-c voltage and amperes using alarm
circuits. This circuit is adaptable to many uses. {12) DOne
call master intercom system. This type of installation is
commonly used when person desires to call or listen to one

sub-station by pressing the selector switch. {13} Two call
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master intercom system. This method of wiring installation
is wused when a person wants to call or send message to its
twoe sub-station. {(14) Three call master intercom systen.
This type of low-voltage wiring installation specifically on
intercom systém, is applisd when a person desires to call or
listen to each three sub-station by merely pressing or
rotating the selector switch.

Lush and Englez4 {11lustrated in their bhook another
system of low-voltage circuit wiring of signal devices which
" consists of‘the following (i} parallel circuit of vibrating
bells. Each bell obtains its current directly from the feed
wire and returns indirectly to the return wire. The main
wires are along side esach other. This circuit is also, used
where several butions are desired. {2) Series c¢ircuit of

hells. 1f an open circuit develops in one beil all the rest

will go dead, because the current cannot travel beyond the

open place.

Kidd?® sited that teachers teaching =hop subjects

.

must secure and prepare instructional materials and

equipments to enhance effective teaching. The types of

»

241 ,ush and Engle, "Industrial-Artis Electricity,"
{Chas; A. Bennet Co., Ine., Publisher, Peoria, Illinois) p.

25ponald M. Kidd.  "Methods of Teaching Shop and

Related Subijects, (New York: Delmar Publishing Inc., 1858)
p. B86. t

57.
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materials used for the shop instructions are: (1} trade
journals, which are published for those engaged in the trade
occupation and useful for directed study and as sources for
additional material which maybe of valus, (2) periodicalé,
of a more general nature dealing with business, industry,
and industrial problems. These publications often describes
with excellent illustrations, pfocesses and industrial
methods and certain useful data in connection with a wide
vari;ty of iIindustrial occupation, {3} descriptive material
issued by manufacturer of equipment and supplies while some
of the material are prepared for advertising and sales use,
it remains valuable as descriptive material for teaching
purposes.,

Manufacturer's information explaining installation
maintenance and use of equipment is also available, {4}
excellent teaching aids, created lastly for instructional
use, {5) instructionz]l sheets in the form of information
sheets, where such sheets have besn made availablé for
learners they c¢an be used for directed ‘group study, {8)
instructional gadgets, assist the instructor 1in the
delivery of subjects matter or concept which arouse
interests of the learner in the practical application.
These teaching materials and devices therefore, attain great

opportunity for improving the teaching and learning process
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in the shop.

26 expreésed tﬁe importance of Improvisation

McGivrey
of machine for laboratory use. He stressed that in the
field of education, experts have concentrated their efforts
in making teaching relevant to the demands of industry. As
industrial experts and educators, we must continue to
experiment using imagination and industrial techniegques 1in
our laboratories whenever feasible. One solution to the
ever present problem of acquainting the student with
realistic commercial shop practice is the time clock
approach, which concentrates on such subjects as body
mechanics, diagnostic tune-up procedure, wheel alignment,
disk brake services, and the use of dynamometer.

The situation herse 1is much like that of an actual

auto shop with the aim of improving gadgets and prepare our

youth for the world of work.
RELATED STUDIES

After a thorough investigation and review of the
different studies and seminar papers made by some
raesearchers, this researcher planned to develop an

instructionat model in making an electrical trainer on

26yit1liamG. MeGivrey, "lndustrial Skills", London,
Sir lsaac and Sons Limited, 1062, p. 30 - 31.

z




signal and intercommunication system.

Ba027 in his seminar paper entitled ™ An Improvised
Multi-Furpose Demonstration Gadget: A Technical Feasibility
Study" sought +to design and construct a multi-purpose
demonstration ga@get that could be used for shap instructicn
and can be utilized for wiring different circuits in
alternating current systems for the experiment of the
=students.

Albog+ 28 seminar paper entitled "A Multi-Purpose
Grinder and Drill Press Machine: A Technical Feasibility
Study" was concerned with the design and construction use
and functio;ality of a multi-purpose grinder and drill press
machine for instructional purposes, The study was conceived
because of the need of the Samar State Polytechnic College
Machine Shop for this type of training equipmaent for
instructional pﬁrpnses. His study attempted to design and
construct a multi-purpose grinder and drill press machine
for instructional aid out of locally available materials.

The findings of his study were as follows: (1} The

27Clemente C. Bao, Sr. "An Improvised Multi-Purpose
Demonstration Gadget: A Technical Feasibility Study"™
{unpublished Seminar paper, Samar State Polytechnic College,
Catbalogan, Samar, April, 1886}, p. 23.

28gnilio Albos, "A Multi-Purpose Grinder and Drill
Press Machine: A Technical Study, MIST, Marikina, M. Manila,
1985.




machine can perform operations similayr to that of commercial
type; (2) The multi-purpose grinder and drill press machine
is wugsed for shop instruction and can be utilized in the
making of projects of the students.

Bafiez22 in his seminar paper entitled "Motor Control
System Trainer: A Technical Feasibility Study" sought to
design and construct a motor control zystem trainer that
could be used for shop instruction and can be utilized 1in
different motor control systems for the experiment of the
student. The findings of his study showed that the motor
control system can perform and demonstrate different motor
the actual mo%ar controllers used in the industries.

30

Francisco's gseminar paper entitled ®lnstructional

Model of an Emergency Lighting: A Technical Feasibility
Study® was a study dealing with the design and construction,

use and functionality of an emergency lighting as an

.

instructional aid. This instructional aid provides adeguate

experiences that affect positively the learning process,.

v

His study attempted to design and construct an improvised

.

28Tamas O. Batiez, PMoior Control System Traliner: A
Technical Feasibility Study, MIST, Marikina M. Mla., 1986,

30Rodrigo R. Franci=zco, ?lnstruectional Model of an
Emergency Lighting: A Technical Feasibility Study, MIST,
Marikina, M. Mla., 1886,
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emergency lighting as an'instructional aid out of locally
purchased materials. It was made to test the functionality
of an instructional model in order to meet the needs of the
technical-vocational schools. The significant findings of
his study showed that it is technically feasible to design
and construct an instructional emergency lighting out of
locally available materials.

The c¢cost of the emergency lighting per unit was
P1,768.70 and therefore, its development generated saving
not only the school but also for the government.

Merecido's®! seminar paper entitled "lnstruetional
Direct-Current Circuit Analyzer: A Technical Feasibility
Study"® was concerned with the design and construction, use
and functionality of an improvised direct current motor
circuit analyzer as an _instructiona} aid. It was
constructed to show and demonstrate electrical troubles of
direct current motors.

His study attempted to design and construct an
improvised direct current motor circuit analyzer as an
instructional aid out of locally purchased materials. The

3

gsignificant findings of his study are the following: (1) Out

3lp1ore Merecido "lnstructinnal Direct-Current Motaor
Circuit Analyzer: A Technical Feagibility Study", MIST,
Marikina, M. Mla., 1984. :
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of locally purchased electrical materials available, a
demonstrator can be constructed. The lessons that could be
demonstrated by his instructional aid are as follows: {a)
Overhead troubles, (b} centrifugal swit;% trouble, {(c}
shorted or opened capacitor trouble, (d} shoritened or
opened, and ground motor winding, {e) single-phase trouble,
(f} low-voltage trouble. The demonstrator could also be
used to determine current and horsepower capacity. The cost
of one wunit of the improvised demonstrator was P5,828.00
whereas the cost of one unit of its commercial! counterpart
was FB8,100.00 at the time of the completion of the study.
The difference of P3,272.00 represents the savings not only
of the school but also of the national government.

3z

Mantua developed fourteen units of improvised

apparatus in plectricity enclosed in a cabinet that measures
115 em. x 50 em. - 40 cm. One of the units was electric
force model used to show the behavior of the conductor when
electric current flows through them and when conductors are
parallel to the other. Magnet wire was used to change the
wire placed paralfel to the other when wire was burnt during

experiments. This wire can be used as protective device of

S2Fe Mantua, "Improvised Apparatus and Experiments in
Basic Electricity: A Technical Feasibility Study®, MNIST,
Marikina, M. Mla. 1878.



the electromagnitizer,

38 yho invented an A.C, portable charcoal

Cabuatan
stove grills revealed that a cooking stove could be made
into a multi-fueled stove at a very low cost. It is
portable and durable and easy to operate. Charcoal,
firewood or saw dust can be used tec make the construction
more economical.

34 zeminar papsr entitled "Modified Automotive

Perer
Electrical Tester: A Technical Feasibility Study" attempted
to s%udy and develop asn apparatus which could be used in
teaching automotive technology effectively and efficiently.
The improvised apparatus was the modified automotive
glectrical ‘tester. This modified apparatus could be used in
testing the different parts of the alternator and generator,
such as the rotor, stator diode, figld ceils, and armature.
The different parts- of the modified apparatus could be
determined with open and short circuited parts and can test
the gutput vaoltage and current, resistance of the

alternator, and generators, and it may alsa serve as a

battery .charger.

33¢. 1. Cabuatan, "A.C. Portsble Chargoal Stove"
Handouts, Cabuatan Enterprises, Bacsa, RQuezon City, 1984.

34Lengardo G. Perez, Modified Automobile Electrical
Taster: A Technical Feasibility Study" (unpublished master
thesis, MIST, Marikina, M. Mla. 1984)
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Relationship with the Present Study

]

The wvarious types of low-volfage wiring installations
of Perry and Schafebook, Lush and Eng!é, WVeaver and Herman,
Roe, and MeGivrey are closely related to the present study
designed and constructed by the rese;rher, in the sense that
these are similar wiring installations in the low-voliage
wiring system. The principles and its concepts can be
performed by this electrical trainer. The studies of Bao,
Albos, Batiez, Francisco, Mericido, Mantua, Cabuatan, and
Perez enlighted and encouraged the researcher in‘ the
improvisation of teaching-learning devices mostly neseded in
the actual classroom insfruction.

These studies are similar to the present study
because the project can be used as a training egquipment for
classroom instruction. [£ may differ from former studies
only on functionality and its uses.

These related literature and studies contributed much

to the improvisation of the electrical trainer on signal anpd

intercommunication system.
b )



Chapter 3

DEVELOPMENT OF THE PROJECT

This chapter describes the electrical trainer in de-

tailse. The discussion includes supplies and materials used,
tools and equipment, construction, procedure, schedule of
the production, parts of the electrical +trainer, safety

precautions and production cost of the gadget.

Description of the Electrical Trainer

This electrical trainer was made of an ordinary plywood
coverad with formica of 75 cm. x 50 cm. for the front
board. This is an appropriate size because the accessories
and components of the trainer were portable and they could
be easily installed in an accessible leocation. The accesso-

ries and components of the trainer were easy to operate.

They did not need a wide space because they were all
installed at the front panel board. The same size and
material also were used for the back cover with 20 cm.
8 cm. lumber for the frame. The electric bells, buzzer,

circuit breaker, bell transformer, intercom system, indicat-
ing lamp or pilot lights, converter, and push-buiton switch-
es were mounted on the board including the d-c voltmeter and

ammeter. The wiring connections ware supplemented

31
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with +the banana jacks in which its input jack or plug was
permanently mounted an the board, and wasconnected fto the
terminal screw whenever the desired " connection is being
made. The banana jack with a cord wire was directly con-
nected to the input jack by means of plugging-in to the
desired conneciion,

The kind of wire used for the electrical connection was
a cord type no. 18 which was a substitute of the intercom
wire. To perform the wiring connection using an intercom
wire for the low~-voltage wiring installation, a single cord
wire no. 18 was used. It was used in plugging-in the banana
jack to its end. An input jack was coupled to banana Jjack
cord wire to utilize other connection coming from the cir-
cuit.

The project adopted the latest method of wiring instal-
lation system usually performed 1in modern buildings
and industries., The wire that was used in the elecirical
trainer was flexible to minimize fixation of wire during the
demonstration lesson. The electrical! trainer used c¢ircuit
breakers to protect it from excessive high current and short
circuit that cccur on the line. The transformer was used
te reduce high voltage ﬁo low veoltage, since signal and

intercommunication system uses low voliage power supply.



Supplies and Materials

Table 1 shows the gquantity, unit and name
description of the supplies and materials wused in

construction of the electrical trainer.

Table 1

Supplies and Materials

1 t unit : Circuit breaker, single phase,
watts 220 vaoltis

33

and

the

100

i : Unit 3 Bell transformer, 12 volis, 60
watts
1 : unit : Anunciator, 12 volis, 60 watts
1 : unit : D-C Ammeter, 12 volts, 30 amperes
1 : unit : D-C Voltmeter, 12 volts, 30 amperes
10 ¢t units ¢ Indicating Lamps (Pilet light),
12 volts
4 : units ., Electric bell, 12 volts
1 : unit : Buzzer, 12 volts
5 ¢ units : . Intercom system, 12 volts
1 ¢ unit : Converter power supply, AC-DC,
12 volts
8 : units @ Push-Button Switch, 12 volts,
output
5] : doz. : Input and Banana Jack Terminal,

one-half meter, {length), no. 18

‘cord wire type



Table 1 {continued}

1)

.y

12

.y

.y

aw

-

-y

)

pieces
pleces
roll
sheets
pieces
liter
liter
liter
liter
piece
pieces
pieces
pieces
shesat
sheet
sheet
sheet
sheet

bot.

Ll

.

L1

.y

i
s

Duplex wire, No. 18
Relay, 12 volt

Male plug, rubber, heavy duty, two
prongs, 10 amperes

Wood screw, 3/4" length

Machine Bolt, 68 mm. x 25 mm.
Ptastic tape, 8 o=z.

?and paper, waterproof, no. 200
Rubber footing, 10 x 20 mm. x 20 mm
Paint, gray, lacquer paint

FPaint, Red, lacguer paint

Paint, Vhite, lacguer paint

Paint, Yellow, lacguer paint

Paint, brush, nylon bristles, 50 mm
Lumber, 20 mm. x 80 mm.

Lumber, 20 mm. x 50 mm.

Lumber, 20 mm. x 40 mn.

Plywood, 12 mm. x 40 mm. x 940 mm.
Plywood, 12 mm. x 85 mm. x 840 mm.
Plywood, 12 mm. X 130 mm. x S40 mm.
Plywood, 12 mm. x 450 mm. x 510 mm.

Formica, 12 mm. x 450 mm. x 510 wmm.

Rubber cement
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Table 1 {(continued)

1 : kilo : Nails, "1" length
1 : kilo : Plastic Wood Filler

Tools and Eguipment

Table 2 shows the tools and equipment used during the
construction of the glectrical trainer and their wvarious

functions.

Table 2

Tools and Equipment and Their Various Functions

Tools and Eguipment Functions

i. Tools

Cute lumber and plywooed
into the required sizes.

a. Cross-cut saw

Smoothens the flat sur-
face of the lumber and
plywood.

b. Smooth place

1)

Bores holes on the ply-
wood

C. Electric drill

Holds, cuts and splices
bigger size of wire.

d. Electrician Plier

L]

Drives and tightens
screws and terminal posts.

e. Screwdriver

Holds small paris, espe-
cially in confined areas,
and in adjusting wires.

f. Long-nose plier



Table 2 {(continusd}

g. Electrician knife ¢t Cuts and removes the
insulation of wire.

]

h. Claw hammer Drives and pulls nails

Measures the required
dimension.

i. Pull~push rule

(19

j. Try-square Squares the exact angle of
: the wood. ’

Cuts plywood and lumber

into desired dimension

k. VWood chisel

Cuts formica into re-
guired dimension

1. Tin snip

2. Equipment

Smnﬁthens surfaces of
wood and plywood

a. Electric Sander

b. VWorking bench vise t Holds lumber, and plywood

Checks and tests the
continuity of the circuit.

C. Multi-tester

Construction of the Electrical Trainer

Figure 2 shows the full view o0of the elecirical
trainer set-up on signal and intercommunication system.
Figure 3 shows the orthographic drawing illustrating the
dimension of the electrical trainer. Figure 4-12 shows the

gadget in full view with the parts iabelled and identified.



Construction Procedure:

The electrical trainer on signal and intercommunication
system was composed of four main parts, namely: (1)} panel
board assembly, (2} electrical components, {(3) signal de-
vices, and (4) intercom system.

In constructing the different parts of the ‘electricil
trainer on signal and intercom system, scome basic steps were
followad below:

1. Make a plan for the electrical +trainer* and 1its
accessories. o

2. Provide materials needed for the construction of the
electrical trainerg>

3. Measure the dimension required for the project.

4, Layout the lumber based on the dimensian of the
projecﬁ.

5. Layout the plywood based on the dimension of +the
project. '

B. Cut the lumber according to sizes.

7. Cut the plywood according to sizes.

8. Layout the formica based on the dimension of +the
proiect.

5., Cui the formica according to sizes.

10. Assemble the wooden frame for the panel, and board

following its measurement.
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t1. Bore a hole on the board using the hand or elec-

tric drill with a 0.6 cm. bit for the connection from elec-
tric bells, and buzzer.
) 12, Bore another hole of the same board for wiring
connection of c¢ircuit breakers, transformer, indicating
lamps, d-c measuring instruments, which are to be connected
to the input jack according to the plan.

183. Mount all parts and other components of the elec-
trical trainer circuit breaker, electric bell, push-button
switches, d-c¢ measuring instruments, buzzer, transformer,
intercom system, and relay to the input jaecks of the termi-~
nal according to the dimension.

14. Make all the necessary connections from the circuit
.breakers, eleciric bells, push-button switches, d-c¢ voltme-
ter and ammeter, relay, buzzer, transformer, and intercom
system to the input jacks and solder all the connections.

16, Cut pieces of wire no. 18 as an extension wire for
the sub-station of the intercom system.

16. Connect two (2) meters of no. 14 duplex wire for
the power supply with a héavy male plug.

17. Apply sandpaper to the front, top, side, and back
portion of the slectrical trainer.

18. Paint the side, top, and Dback portion of ths

electrical trainer.



18. Draw and label each part of the electrical
trainer.
20. Put letter symbol and number of the electrical

trainer for proper identification.

Schedule of the Production of One Unit of
Signal and Intercommunication System Trainer

Table 3

Estimated Construction Procedure Analysis

11234567889 10 11 12 13 14 15 16 17 18 18 20 21 22

a. Assembly of
the front &
back cover o

b. Assembly of
its parts

c. Assembly of
banana jacks

d. Assembly of
input
jack terminal

e. Tryout, testing
and revision

f. Labelling of its
parts

g. Painting of the
board and its parts
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Table 3 represents the time frame in the production of
one unit of signal and intercommunication system trainer,
expressed or stated in terms of the number of day;- to be
spent in the production, construction and the connection of
the electrical aceessories and components, It is estimated
that the construction of this electrical trainer can be

finished within 22 days.

Parts of the electrical trainer. The component parts

of the electrical trainer on signal and intercommunication
system as shown in Figure 4 were as fo!!qws: {1} b%?rd, (2%
circuit breaker, 30 amperes, (3) bell transformer, (4}
gravity—-drop annunciator, (5} d-c¢ ammeter, {(8) d-c
valtmeter, (7} indicating lamp, (8) four eléctric bells, (9}
buzzer, (10) one-call master station, (11} three—-call
station, {12} converter, (13} set of push-button switches,
{14} input jacks, (15} banana jacks, (16) extension cords,”
(17) intercom sub-station, 1, 2, and 3, (18} duplex wire,
{189} burglar alarm.

Safety precautions. In the application of the

concepts on the low-voltage wiring installation, using this
.electrical system trainer, the teacher or the demonstrator
nust observe the following safety precautions: (1) Turn

*aff* +the circuit breaker when making some elecirical



- - TO POWER SUPPLY

f" CIRCUIT BREAKER
/ INDICATING LIGHT
(('_ DC AMMETER

/ FROMNT FPANEL BOARD

INTERCOM SYSTEM
- BT VOLTMETER
BUZZER

INFERCOM SUBSTATIONS,
land 2

ELECTRIC BELL

» SELECTOR SWITCH POWER
TRANSFORMER, 12V-3V - |A

{,/
3

CONTROL SWITCH, s
BURGLAR ALARM

BINDING FOST .

/"

S SELECTOR SWITCH, POWER
TRANSFORMER, (2V, 3A

; . S PUSH-BUTTON STATION,
{NORMALLY OPEN CONTACT)

Figure 2. Full View of an Improvised Signal and intercommunicaiion
System Trainer. The accessories and component are described and labelled in
defail.
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L.avout of Holes for ihe Banana Jacks.

Figure 6.
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0

INPUT JACK TERMINAL

.

00e

SPOOL OF DUPLEX
WIRE

BANANA JACK

N\

£

PILOT LIGHT

D @
o il

Uiy

e O

SYMBOL NORMALLY OPEN CONTACT

PUSH-BUTTON SWITCH
NORMALLY OPEN

Figure 8. Showing the Electrical components; Banana Jacks,
Input Jack Terminal, Duplex Wire, Pilot Light and Push - Button Switch,
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FRONT VIEW COVER

\ 3\
\ \
e — L ¢
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Symbol

Figure ©. Showing the Front View and Symbol of the Circuit Breaker,
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PICTORIAL

<

PRIMARY SECONDARY

220  WINDING WINDING

(0000000

<] |
SCHEMATIC DIAGRAM

Figure I0. Showing the Pictorial View and Schematic Diagram

of the Transformer.
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ELECTRIC BELL ‘ BUZZER

INTERCOM

Figure ll. Showing the Electric Bell, Buzzer, and Intercom,
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connections, {2) Apply electirical tape and Iinsulate all
connections before energizing the electrical trainer, (23}
Stay on insulating material when operating the elecirical
trainer, (4) Remove and replace defective core or device for
they are hazardous, (5) Be careful with loose connections.
This will produce overheating of contacts which destroys the
continuity of the device, (6) Use the right kind of tool for
yvour practice task. (7} Check the entire wiring installation
before attempting to emnergize the circuit. (8} Press the
switch of the main circuit breaker and apply an extra force

for switching on.

Cost

The cost of the electrical trainer is the total cost
of the supplies and materials, labor and overhead.

Table 4 showas the quantity, unit, name and
description, and the cost of ﬁhe supplies and materials used

in constructiﬁg the electrical trainer.



Table 4

Bill of Supplies and Materials

Quan-
tity :Unit: Name and Description : Cost
1 tunit: Circuit breaker, single phase,
100 watts 220 volts 150.00
1 sUnit: Bell transformer, 12 voltits,
60 watts 80.00
1 ctunit: Anunciator, 12 volts, 60 watts 65. 00
1 tunit: D-C Ammeter, 12 volts, 30
amperes, panel type 150.00
1 sunit: p-C Voltmeter, 12 volts, 30
ampere, Panel type 150.00
10 :units: Indicating Lamps (Pilot light},
12 volts, 10 amperes 45.00
4 sunits: Electric bell, 12 volils _ 80. 00
1 tunit : Buzzer, 12 volis, 10 amperes 85.00
5 sunits: Intercom system; 12 volts 750.00
1 tunit : Converter power supply, AC-DC,
12 volts 350.00
8 cunits: Push-Button Switch, 12 velts,
10 amperes, 3.00
6 cdoz. @ Input and Banana Jack Terminal,
one~-half meter, in length, no. 18
cord wire type 130.00
1/2 :roil : Duplex wire, No. 18 135.00
i tunit : Relay, 12 volts, 10 amperes 85.00

i tpiece: Male plug, rubber,'heavy duty,
tweo prong, 10 amperes . 18.00



Table 4 {continued}

tpieces:
cpieces:
trolil H
rsheets:

tpieces:

tliter

*y

(13

zliter

tliter

(3]

tliter

tpiece
spieces:
tpieces:
‘-
spieces:

:sheet

s:sheet

:sheet

:sheet

:sheet

:bot.

"»

*kilo

Yood screw, 374" length

Machine Bolt, 6 mm. x 25 mm.
Plastic tape, B o=z.
Sand paper, waterproof, no. 200

Rubber footing, 10 x 20 mn.

x 20 mm.

gray, lacguer paint

Red, lacguer Rgint

White, lacguer paint

Yellow, lacguer paint

Paint, brush, nylon bristles,

Lumber, 20 mm. x 80 mm.

Lumber, 20 mm. x 50 mm.

Lumber, 20 mm. x 40 mm.

Plywood, 12 mm. x 40 mm. x

940 mm.

Plywood, 12 mm. x 85 mm. =x

940 mm.
Plywood, 12 mm. x 130 mm. x
940 mm.
Plywood, 12 mm. x 450 mm. x
510 mm.
Formica, 12 mm. x 450 mm. x

510 nmm.
Rubber cement

Nails, 1® length

50 mm

13.00

8.00

13.00

18.00

11.00
60.00
60.00
62.00
66.00
17.00
68.00
65.00

63.00

200.00

210.00

220.00

230.00

175.00

25.00

12.00

e
Lol
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table 4 continued

The production cost of the electrical traimer was
derived from the cost of supplies and materials. The cost
of suvupplies and materials amounted to eight thousand four
hundred seventy three ﬁesos {(P8,473.00). The supplies and
materials used in the construection of the project are
available in the lacality in electrical and hardware supply
stores and in second hand or surplus centers.

Table 5 shows the particulars of cost and the cost per

source.
Table B
Particulars of Cost and Cost per Source
Particulars H Cost
1. Supplias and Materials P 8,473.00
2. Labor Cost : 465.00

3. Overhead Cost (3% of the total
cost of the supplies and
materials

254.19
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table B continued

4. Operating Cosit (3% of the total

cost of the suppliss and
materials H 254.19

Total Cost P 8,444.38B

The minimum labor cost in Catbalogan for a carpenter
and an electrician was seventy five pesos a day {(P75.00) at
the time of the construction. At the a period of five days
the carpenter receivad an amount of three-hundred
seventy five pesos {375.00). The electrician received the
amount of ninety pesos {80.00) for a period of one and a
half days. The overall labor cost amounied to four hundred
sixty five pesos {(P465.00) for a period of six and a half
days. Overhead cost (3% of the total cost of supplies and
materials}) was P254.00. Operating éast {3% of the total
cost of supplies and materials) was P254.00. The total cost

of the project was P9,444.38, for the year 1892,

Tey—out and Revision

After having been assembl ed the signal and
intercommunication system trainer, and the construction
process finished, the project was be subjected to test to
find out whether it would operates well according to the

.

expectations. In dealing with the electrical trainer set-up

on signal and intercommunication system, extra safety
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practices were observed because a faulty connection would

result in the destruction of its main parts.

Table &

Defects Found and Revision Made

Defects : ‘Revisions
1. Loose connection of 1. Tightened the screw bolt
binding posts. using an electrical plier
Fault connection of diode and fix the wire ends.
causes.
2. Interpret, analyze the
2. Humming of the extension type connection of diode
speaker and check the polarity

between positive and
negative terminals.

Construction Time Frame

The time element was ane.ﬂf the most important factor
to be considered in constructing an electrical gadget or’
trainer. This would help the designer to follow his
schedule of work to he done in a systematic method in order

to save time, money, effort and materials intended for the

project.

-

The activities regarding the construction and
development of signal and intercommunication system trainer

are shown in Table 1.



Chapter 4
DESCRIPTION OF THE COMPLETED PROJECT

This chapter describes the complete structure of the
project, the processes involved in operating, *the gadget,

and safely and control measures.

.A. Structure

The shructure of the slectrical trainer includes the
features, parts and functimns, interrelationship, capabili-
ties and limitations.

L. Features. The characteristics of *the elechtrical
trainer are snumerated and briefly discussed below.

#. Eleckrically operated. The signal zand inter-
communication system trainer is powered by low-voltage power
supply with Tthe use of OC/DE converter from 220 volis  AD
source to 12 volts — 3 volits. When the s2lectrical  frainer
is e2nergized, it can perform different operations in the
low-voltage wiring system.

The normally open contact push-button switches can  bs
used in coentrolling the flow of electric currsnt in signal
and intercom syabtam.

) Economical. The signal and intercommunica—
i svsbtem 15 @ﬂm&émical in terms of:

1. Labor and manpower because this can be  made

a7
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o
by students.as an instructional facility.

e Less power consumption comparsed +to obther
low—-voltage wiring sysbtem bvainer, becauss it uses only a
miriimal wattagese capacity of signal and intercommunication
syshemn 2quipment.

Hn Replaceable paris which ara cheap and
available in the locality and in surplus center stores.

4. Conveniance in operation with the uss of a
battery in the absence of slecitric power. The battery is
inserted to its positive and negative tesrminals of each
device,

Ca Funcitional. The electrical irainer On

signal and intercommunication syshtem is functional. The
trainer coan  function similar to those commercizlly made
trainers installed in hospitals, rasidence, schools,
offices, and other buildings for calling and sanding
MEBSINeS .

The elechtrical trainer can be used for manual cgntrcl

operations in the low-voltage wiring system.

= Educational. It is valuable on the part of
the learnsrs because of its simple, unique design ard
construction, wvet it can perform many operatlions. The

students can wunderstand and learn +the basice theories,

principles, concepts, technigques and operating procedures as
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well as safteiy measures using the glzcirical trainer. The
lessons coversd are as fTollowss

{1} electvig bell connected in series, (2} electric
bell conpected in series gontrolled by one push-
- button switch, (&Y electric bell conneched in
parallel with indicating lamp. (4% twn slectric
bells connected in parallel controlled by gach
individual switoches, (3 +%hree plectric bells
connected in parazllel controlled by sach  individual
switches, (&) buzzer connectsd in parallel controlled
by one push-button switches, (7)) two slectric bhells
controiled by two push-bution switches with  two
indiating lamps, (8) burglar alarm circwit wiring,
(%) burglar alarm circuit wiring wsing indicating
tamp, (10 alarvm cirvcoit wiring with valtmeter
connected in parallel, (11} zlarm circuit wiring wikth
voltmeter in parallel and ammeler in series, {12}
ong-cz2ll master dintercom system, (1%} two- czall
master intercom  system, (14 three-call master
intercom system. In making wiring connections,

satety must always bs emphasized ard practiced.
£ Produced loczally. Because of the simplicity
of its design and conctruction, it is believed fTthat this

gadget can be produced with the availability of materials in
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the locality for insbruactional purposss in BElectricity

classes.

e Parts and Functions. Tahle 7, shows the major

parts of fhe completed project and  the carrespond ing

funciion of each parts.

Tabie 7

Part of Campleted Praoject and Their Respective Functions

mred s ot whm rmd bed e sk e e v S mbe e srb Bed G b b b b A b o d T s il Bt SR o AL AUs WS ek i b Ab AL s L R b b Sd A4 A B S S LS L i m fue mug bus Hm sy
frf i g e e g o e R g g R R R R i R e e

htse wevrs s d1vey ovees s e e

qi

Holds the selesctricel components
of the elescirical trainer used
in various aperations.

i. FPanel board

2. Livcuit breaker ; Dpens and closes elecitric current
by auwtomatic means in cass of
short circult, and excessive high
current in the circuit.

3. AC/DE Converter tBteps down volbtages from 220 volts
glternagting—current to 12 volts -
F volts purse direct—current.

Measures current in direct—
current source of supply.

4, DO Ammeter

Measures voltage in direct-
current source of supply.

5, DC Voltmeter

Indicates the pressnce of
gelectromotive force {(voltaged.

o Indicating Lamp

A sound that gives warning or
command through seleciric current.

7. Elecrtric bell

8. Bu=z=zer v A low buszing sound device that
gives warning or command throogh
alectric current.
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Table 7 {cantinuadd}

e e I NI N N T I T T I T A T N A m M N I N i T N e N M T T S N N e I e T S T

?e Ohe—-call master An electrical device uased when

gstation 2 person  degires to call or

@ listen messages by pressing the
salector switch

ax

1. Threg-Call master : An glecirical device used when a
station person desires to call or listen
three sub-stations by pressing

¢ the selector switch.

Dpens and closes manually  the
pperation and flow of elechric
current.

11. Push~button switch

ag

Serves as the binding post of all
alectrical components.

12, Inmput Jacks

Transmit current by inserting it
to its corresponding input jack.

1%. Banana Jacks

Connects wire from one electrical
component to anothenr

id, Extension Dord

15, Intercom Sub-Station 1 An extended speaker uwused to
: or listen the message given by a
person in the master station.

& sound device Tfor automatically
iving &n alarm in case of
BEMETGENCY .

an

l&é. Burglare Alarm

[rep—p—" O ot .

3. Interrelationships. The signal and intercommunica-—
tion system trainer has various parts. Each part has a
vital role in the basic operabtion of the whole electrical
gadget. Figure 12 shows the paradigm of interrelationship
of the parts and how sach part functions and interrelaté to

.

the other parys of the trainar whean it is
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engrgized by electric power.

In performing the experiment, one should be careful if
e has prepared, vead, and analyzed-the circuit diagram of
the ewperiment being performed. LCircuit showld be in  Yoff®
pasition in ardar to prevent any slecitric shock and acciden—
tizal comtact with slecivic current.

The wvarious parts of the slectrical trainer functions
in relation to the other. The powsr source which is 220
volts is converbted to 12 volts, ? volis, & wolts, and ﬁ
volts direck-current voliage, si;ée signal alarm, and inter-—
com syshem use low-voltage powsr supply. The wholes ocircwuit
is protected with the circuit breaker. The d-c ammeter, d-c
voltmeter, and indicating lamp show the pressnce of volbags
current in the gircoit. The push-bhution swiitch closes  the
circuit that puts signal, alarm, and intercom sustszm  into
operation.

4. Capabilities, The signal . and intercom syshom

treiner as an instructional squipment was mades  to  enhance
leclure—experimental-—demanstration method of shop insirace
tion  thalt will result on actual learning sxperience of  the

LN

students.

It helps understands the basic learning theories and
cancepts of the iow—vmltage wiring svstem sa that studenbts

hecome skillful with its usefulness of the rainer.
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The eslectrical trainer has a8 wide and siloping front
hoard to accomodate the different tasks and sxperiments
being performed. The front boged is mounted with the elec—
trical componenkts. The measurement of the panel is 22 om x
37 pm o2 Y3 om oand is made of ordinsry plywood,

The electrical ikrainer can be ussd also fto determine
the line voltage §nd current in direct-current ocipocoit by
plugging in the terminal leads into the binding posts of the
banana Jjaclks.

9., Limitaktions. Although the operations, concepis,
and sab-up that can he performed by this trainer are varisd,

it has its own limitations. The electrical +trainer is

limited to perform bthe following operations only:s

@ Signal wiring system
. Alarm wiring system
Coo Intercom syshem
d. Voltage mezsuremsnd
2. Current measurement
fa Manual control system
B. Process
1. Opgrating Procgdurss. Before the slectrical

trainer is energized to the source of supply, the following

operations are suggested and recommended:

a} The circuit breaker should be OFF before any
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éperation could be done.

b) Read, analyze the circuit diagram to be performed.

¢} Perform all electrical components, 'accesseries
needed for the experiment.

d} Install the signal, alarm and intercom system on
the circuit.

e) Use the input and banana jacks in wiring the
electrical components of tﬁe circuit.

f) Connect line terminals of electric bells in series
with the normaliy open contact push-buttons
switch.

g) Connect line terminals of electric bells to Ly of
the DC power supply.

h) Connect - the remaining terminal 1lead frem push-
button switch to L; of the DC power-supply.

i) Inspect and <check all wiring connections to bhe
sure that the connection is correct.

Z. HMainisnance. Maintenancs means the cars and
repair requirements of various parts of the electirical
trainer. In order to minimize wear and tear of the parts of
the trainer, proper maintenance is required. Ta maintain
the power output and capabilities of the moving parts of the
components, daily check-up is needed. it is important for

the student to krnow the mechanism, function, and operation
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of the electrical ftrainer and exercise the proper
maintenance for a longer life span\of the trainer.

The following maintenance measures are recommended:

a2} Conduct a periodic check-up before the electrical
trainer will be used.

b) Make proper adjustment of loose wiring connections
to prevent fire hazard and destruction of
components.

c¢) Piscuss the importance, and use of the electrical
trainer before any task or expariment‘ could be‘
done.

d) Remove zll wiring connections immediately after

performing the experiment.

3. Safety and Cnntfﬂl Measures

All electrical machines, eguipments and electrical
trainers must be operated carefully to prevent damage to the
trainer. Most accidents happen as a result of carelessness,
so safety must he consistently be emphasized.

The following safety precautions must be observed in
the operation of the electrical trainer in order to avoid
accidents and to insure the maximum efficiency and effec-
tiveness of the trainer:

a) Read and analyze the wiring diagram before

performing the experiment.
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o)

d)

e)

f)

g)

h)

Connect the circuit by following the diagram.

The circuit breaker must be switched *OFF" when
wiring connection is being done.

Ponor connections should be tightened to minimize
sparking and damage te the parts.

Inspect and check by using multi-tesfer to detect
short, open circuit before switching T0ON® the
circuit.

Switch ON  the electrical trainer when ready.
Switch OFF the circuit breaker after the
experiment to avoid accident and electricution.
Remove all wire connections after the experiment.
Return the tools wused in the experiment to their

propar placse.
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SUMMARY, CONCLUSION, FINDINGS OF THE

5TUDY AND RECOMMENDATIONS -

A. Summary

This study was concerned with the design and construc-
tion of an electrical trainer on signal and intercommunica-
tion system to help solve the problems on inadequacy of
training facilities and eguipment in electrical technology
at Samar State Polytechnic College. The electrical -trainer
was designed in order to acquire knawledge and skills of
students and enhance guality instruetion in the field of
vocational education, training, and manpower needs of the
country.

Moreover, the signal and intercom system was conceived
to improve instruction in the electrical technology
classeas. This type of electrical trainer is mostly needed
in the electrical techneology shop so that skills of students
will be improved and fully developed. The electrical
trainer has a sloping design at the front board and
constructed out of locally available materials. This study

covers basic concepts, principles, and operations of the

low-voltage wiring system.

&7
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.

B. Conclusion

Based on the computed project, the researcher is led to

the conclusion, that it is technically feasible to construct

an electrical trainer set-up on signal and
intercommunication system with the foliowing features: (a)
it is electrically operated {b) it is economically

assembl ed e}y it is functiaonal (4) it is produced locally
{2} it is =sducational because it-can perform the concepts of
signal alarm and intercom system involving low wvoltags
wiring system. 1n conclusion, the application step in the
teaching-learning process provides the learner the best
opportunity for learning by dning: Significantly, the
application step should be also relevant to the skills

reinforced by other methods aside from just a mere lacture.

C. Findings of the Study
The findings of this study showed that the signal and

intercommunication system trainer can perform various wiring
system concepts and can perform tasks similar to the actual
signal and intercom devices installed in residences, hospi-
tals, schools, and offices.

This electrical trainer can be made by the electrical

technology instructor, and students with the assistance and

supervision of the insiructors.
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b. Recommendation

As

a result of this study, the researcher recommends

the following:

1.

Vocational school administrators should encourage
vocational teachers improvise instructional gadget
out of locally available materials as a training
aid in the shop.

Financial supporit on construction of Iimprovised
training =2quipment be alloted by the administrater
to the teacher.

Vocational institutions having electricity classes
can use and operate this electrical trainer.

A study should be conducted to determine whether
it is feasible to mass produce the electrical
trainer.

The electrical trainer should be patented.

Expand the dimension of the project to accomodate

more number of studants.
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APPENDIX YA®

Lesson 1

Title: Electric bell connected in Series
At the end of the lesson the students should be
able to gain knowledge and acquire skills in

wiring series connection of electric.balls.
¥

Obiective:

Introduction:

in wiring electric
igs connecied in a
the .other device.

Series connection is commonly used
and Christmas lights, Each devics
wire only. They are dependent on
In case of malfunction; the whole circuit is affected. This
type of wiring connection is used for experimental purposes
only. Energizing the circuit, the electric bell will ring.

bells

Diagram/lliustration:

»
- 4w e -
&
3

=

TOB\@Q
Source

Cirvrecuit -Diagram of Electric bell connscted in series within
the line. . .
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Steps in Connecting Electric bell in series:

1.

2.

Analyze the diagram carefully.

Wire the terminals of electric by following the circuit
diagram.

Follow the polarities between positive and negative.

Let the instructor check the circuit connection.

Energize the circuit with correct d-c¢ voltage.
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"Stepg in Wiring Electric Bell Connected in Series

Controlied by One Push Button Switch

Analyze the connection diagram carefully.

Wire the terminals of electiric bell by following +the
circuit diagram.

[N

Wire +the terminals of push-button switch as stated in
the circult diagram.

Follow the polarities between positive and negative.
Let the instructor check the circuit connection.

Energize the circuit with correct d-c¢ voltage.‘
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Lesszon 3

Title: Electric Bell Connected in Paralliel with
Indicating Lamp Controlled by Push-Button Switch

Objective: At the end of the lesson the student should be
able to gain knowledge and acguire skills in
wiring parailel connection of electric bell with
indicating lamp controlled by push-button switch.

Introductions:

Parallel connection is considered as the most commaon

typg of wiring connection. The device is connecied across
the line in which they are independent to the other device,
in case each device will malfunction. When the circuit 1is

gnergized, the eleciric bell will automatically ring and
electromotive force will pass through the pilet 1light by
pressing the normally open contacts of the push-button
switeh to "0ON" position.

Diagram/lllustration: .

Indicating lamp

fmwl Electric
Bell

5 -
r F
TO 3V
Dc 4
Source

_ 1
~ 273 3 &

Push-Button
Switch N.O. . .

e . Lircuit Diagram of Electric Bell in Parallel Controlled
- - by 'One Push-Button Switch with Indicating Lamp
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Steps in Connecting One Electriec Bell in Parallel Controlled
by OBne Push-Button with Indicating Lamp

4.

5‘

Analyze the circuit diagram carefully.

Wire the line fterminals of indicating lamp and electrlc
bell directly connected to DC source.

Wire +the other line terminal of indicating lamp and
electric bell connecting to the push-button switch, and
connect wire to the DC source.

Let the instructor check the wire connection.

Energize the whole circuit with correct B-C voltage.



80

APPENDIX ®D°®

Lesson 4

Title: Two Electric Bells Connascted in Parallel
Controlled by Two Push-Butteon Switches with Two
Indlcatlng Lamp.

-

Objectives: At the end of the perlod the students should be
able to:

1. Define and identify the components of an electric
bell connected in parallel controlled by push-
botton switch.

2. Perform connection of +two eleciric bells in
parallel controlled by two push-button switches

with indicating lamps.

3. Practice safety habits of work in connsciting
eglectric bells in parallsel controlled by psuh-
button switches. - ‘

introduction:

This method of wiring installation is used when the
lEmEaEvice  is 'installed in a two-room apartment houses where it
is necessary to install a signal device or indicating -lamp.
Each electric bell wiith indicating lamp will be &controlled
by one push-button switch for every floor of the apartment

house.
Diagram/1llustration: :
v i Elgctric Dell . . lndlcahng
Lamp
+ 3 ‘4 13 Prr—r— »
o . , : 5 & . -
) P. B. Switch SECOND FLOOR
‘ ' : QE!ectric Bell t\dicufing
. i ’ : amp
' ‘, -+ " ' ! é s ‘_ I
] E:j - - [ '
B — Y-S 4

RB. Switch  ’ FIRST FLOOR
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Steps in Connecting Two Electric Bells Connected in Parallel
Controlled by Two Push-Button Switches with Two Indicating

Lamp:

1.

)

%]

Analyze the wiring diagram carefully.

Wire the line terminals of indicating and electric hell
directly connected to D-C source in the first floor.

Wire the other line terminal of indicating l!lamp and
g2lectric bell connecting to the push-button switech and
connect wire to D-C source in the first floor.

Let the instructor check the circuit connection.

Energize the whole circuit with correct D-C voltage.

Repeat steps 1 to B for wiring connection in the second
floor.
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Lesson B

Title: Three Electric Bells Connected in Parallel
Controlled by Individual! Switches.

Objective: At the end of the lesson, the students should be
able to gain knowledge and acquire skills in
wiring three elesctric bells connected in parallel
controllsd by individual switches.

Introduction:

This type of wiring installation is used when the
device .is installed in a three-room apartment houses where
it is necessary to install a signal device. Each electric
bell is controlled by one-push button switech fdor every floor
of the apartment house.

Diaggram/lllustration:

Electric Bell

@,

1

& & -~
Push- Buifon Switch

Q Electric Bell

i

THIRD FLOOR
&

L ‘

© : 2 ] &
Push-Button Switch

Q Electric Bell

3
i L

SECOND FLOOR
i

To3V ([ C—e - :
DC . 1
Source B & s ©
' Push~Button Switch
IF!RST FLOOR . e




Steps in Wiring Three Eleciric Bells Connected in Parallel
Controlled by Individual Switches

Analyze the wiring diagram carefully.

Wire the line terminals of electric bell connected to
D-C source in the first floor.

Wire the other line terminals of eléctric bell
connected to the push-button switch and connect wire to
B~C source in the first floor.

Let the instructor check the circuit connection.
Energize the whole circuit with correct D-C voltage.

Repeat steps 1 to & for wiring connection in the second
and third floor,
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Lesson 6

Title: Electric buzzer Connected in Parallel Controlle&
by One Push-Button Switch.

Dhiective: At the end of the period, the students should be

. able to gain knowledgs and acquire skills in

wiring eleciric buzzer connected in parallsl
controlled by one push-button swiitch.

Iintroduction:

Signal) wiring.is gommonly installed in hémes, schools,
offices, gymnasium and ships. Elsctric buzzer is always
used because it produces a very loud sound once it is

gnargized. | .

Diagram/Illustration:

o P Electric Buzzer
s ——
=
To 3V
DC '
Source :
g '_Ls 3

N.O.
- Push~ Button Switch

-
%
r



Steps in Wiring Electric Buzzer Connscted in Parallel
Controlled by One Push-Button Switch,

1. Analyze the circuit diagram carefully.

2. Wire the terminals of electric buzzer by following the
connection diagram.

3. Wire the terminals of push-button switch as indicated
in the circult diagram.

4. Fol-low the polarities between positive and negative.
5. Let the instructar check the wiring connection.

6. Energize the circuit with correct D-C voltage.
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L.esson 7

Title: Two Electric Bells Connected in Parallel
Controlled by Two Individual! Switches

Objectives: At the end of the period; the studsnts should
be ablis to:

1. ldentify the parts of electiric bells.
2. Define parallel connection.
3. Perform connections of +two electric bells in

parallel controlled by two push-button switches.

4, Practice safety habits of work in connecting
glectric bells in paraliel controlled by push-
button switches.

Introduction:

Parallel connection of two electric bells controlled by
two push~button switches 1is the most common method of

ebnwtaltrHng signal wiring. Parallel connection is more

advantageous than the seriss connection because in parallel
circuit the device is independent o the other, there is no
interruption in the flow of electric current once each
device malfunctions.

Diagram/i}llustration:

30

- i
l P B.Switch |
TN
N.O-

]
@

o { = . | PB.switch
Source '~ El— i *NO
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Steps in Wiring Two Electric Bells Connected in Parallel
Controlled by Two Individual! Switches

1. Interpret the wiring diagram carefully.

2. Wire the line terminals of electric bell directly
connected to D-C source in the first floor.

3. Wire the other line terminal of the push-button switech
and connect wire to D-C source in the first floor.

4. Let the instructor check the wiring connection.
5. Energize'the whole circuit with correct D-C voltage.
6. Repeat steps 1 to B for wiring connection in the second

floor.
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Lesson B

Titlez: Installing Burglar Alarm System

Dbjective: At the end of the lesson, the students should be
able to gain knowledge and acguire skiils in
wiring burglar alarm system.

Introduction:

i Burglar alarm plays vital role in giving an alarm in
case of emergency as in fire, crimes, setc. The burglar
alarm system will automatically produce a loud sound of
alarm’ by merely pressing the switch in case of burglary.
This is used mostly in big offices, industries, armed
forces, and other buildings that need alarm system.

Diagram/lllust;ation:

To
AC ) Speaker
Source
220

AL./DC.

. Converter \
3 Amp,
4 - .
s
AMPLIFIER
By ol ehp e

Vol. PB. Mic Sel
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Lesson B

Titles Burglar Alarm Circuit Wiring with Indicating Lamp

Objectives: At the end of the lesson, the students should
be able to gain knowladge and acguire skilils in
wiring burglar alarm system with indicating lamp.

Introduction:

i —

Burglar alarm is componly uvsed in big offices,
industries, armed forcees and other buildings that neesds
alarm system. Once the burgiar alarm is energized it will
automatically produce a 1loud sound of alarm in case of

emergency.

Disgram/lllustifation:

To .

AC )
Source ’
22
AC/ DC
Convertler
3amp.
.1'. -—
:
*
v AMPLIFIER .

o

VOL RB. MIC SW
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Steps in Wiring Burglar Alarm Circuit with Indicating Lamp

t.

Analyze the connection diagram carefully.

Wire the terminals of burglar alarm system by following
the circuit diagram.

‘Wire the terminals of indicating lamp as indicated 1in

the circuit diagram.
Follow the polarities between positive and negative.
Let the instructor check the circuit connection.

Energize the circuit with correct d-c voliage.
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Lesson 10
Title: Alarm Circuif Wiring with Voltmeter Connected in
Parallel.

Obiectives: At the end of the period, the students should
be able to:

i. identify the parts of burglar alarm, and
veoltmeter.

2. Perform connection of burglar alarm with voltmeter
connected in parallel.

3. Practice safety habits of work 1in connecting
burgtltar alarm and volimeter connected in parallsl.

Introduction:

Connecting d-c¢c voltmeter in the burglar alarm system is
anocgther method of installing signal wiring. The burglar
atarm and d-c¢ voltmete are connected in parallel with
negative and positive terminal tines. This method of signal
wiring is commonly used for the purpose of laboratory
experiment only.

Diagram/1llustration:

To 3V
DC
Source

Speaker

+ [y
DE. ]
Volimeter cﬁc / Df
nyerier
£ 3 Amp

v

T 8 T IR

AMPLIFIER

ohe ok s shs
VoI PB  Mic Sel



Steps in Wiring Burglar Alsrm System with Voltmeter
Connected in Parallel ’

1. Interpret the circuit connection diagram carsfully.

2. Wire the terminals of burglar alarm by following the
circuit diagram.

3. Wire the terminals of d—-c voltmeter as illustrated in
the circuit diagram.

4, Follow the polarities between positive and negative.
5. Let the instructor check the circult connection.
6. Energize the whole circuit using the correct d-c

voltage.
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Lesson 11

v

Title: Alarm Circuit Wiring with Voltmeter Parallel and
Ammeter in Series.

Dbjectives:. At the end of the lesson, the students should
be able to gain knowlsdge and acquire sgkillg in
. wiring alarm c¢circuit with d-c voltmeter in

parallel and d-c ammeter in series.

Introduction:

) This method of wiring of the alarm systen with

—voltmeter.in parallel and ammeter in series is commoniy done
in ea&lectrical and electronics laboratories for experiment
purposes only.

Diagram/lllustration:

To
AC
Source
DC Volimeter DC Ammaefer
. Converter
V, : . Al
- :
r______
e
AMPLIFIER '

: R
Vol PB Mic Sel . . ’

Speaker
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-

Steps in Wiring Alarm Circuit with Voltmeter in Parallel and

Ammeter in Series. -

1. Analyze the cirecuit connection diagram carefully.

2. Wire the terminals of burglar alarm system by following
the circuit diagranm.

3. Wire the terminals of d-c¢ volimeter and d-c ammeter as
illustrated in the circuit diagram.

4. Follow the polarities between the positive and
negative,

5. Wire the terminals of the speaker connected to burglar
alarm system, and to d-c¢ source.

6. Let the instructor check the circuit connection.

7.

Energize the whole circuit with correct d-c vbltage.
o
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Lesson 12

iy ey W ———

Title: Installiing One-Call Master Intercommunication
System
Ohiective: At the end of the lesson, the students should

be abls to gain knowledge and acguire skills in
wiring one-call master intercommunication system.

Introduction:

Intercommunication system is installed mostly in homes,
offices, hospitals and other buildings. One-call master
intercommunication system is used when & person desires +to
call or send messages to one sub-station by merely pressing
T._ the seilector switeh.

Diagram/lllustration:

Master Statlon

+ N
) Converter
4

To AC
Sourte

Speaker

-
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Steps in Connecting 2 One-Call Master Intercom System

1. interpret/analyze the circuit diagram carefully.

2. Mére the terminals of one-call master intercom by
following the circuit diagram.

3. Follow the polarities between positive and negatiwve.

4, Wire the terminals of one sub-station connecting to the
master intercom.

5. Let the instructor check the connesction.

6. Energize the circuit with correct d-c voltage.
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;Lesson 13 i T

Title: Installiingl Two-Call Master Iﬁﬁéﬁdommunication
System ' ! vy :
NDhijpctive: At the end of the lessaon, that students ‘should

be able to gaﬁn technical knowledge and acquire
skills in wiribg twao-call mastﬁr intercom system.

Introduction: . E l'j

]

Intercommunication system plays a wvital role in
communicating and sénding messages to their !mlienteles in
homes, offices, hoépitals, schools and other buildings.

Two-Call masteg intercommunication sysﬂem is used when a
person desires to call or send messages to two sub-stations

by enly pressing the push-button swiﬁch.} 1!

1

Diagram/Illustration: l i

Speaker

i . Master Station

‘+
| i Converter ;

To AC
Source

Intercom System

Speaker
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Steps in Wiring 2 Two-Call Master Intercom System.

1.

2.

Analyze the circuit connection diagram carefully.

Wire the terminals of two-call master intercom by
following the circuit diagram.

Follow the polarities between positive and negative.

Wire the terminals of two sub-station connecting the
master intercom system.

Let the instructor check the circuit connectipn.

Energize the circuit with correct d-e¢ voltage.
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Lesson 14

Title: Installing Three-Call Master Intercommunication

System
Obijective: At the end of the lesson, the studants should
g be able to gain knowledge and 'acquire shkills in

wiring Three-Call Master lntercom Systemn.

Introduction:

lntercommunication system is a subsititute of a
telephone and has & great contribution to human life for the
purpose of communicating person to ancther person whensver
he wants to call. Three-Call master intercom system 1is
applied when a person desires to call or listen te each
three sub-station by pressing or rotating the selector
switch. .

PDiagram/1llustration:

Master Station

Sub-[ Sub-2

Intercom System

AC/DC
Caonverter

_h“j_w
TV
To AC Source
220 Volts

s
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Steps in Connecting A Three-Call Master Intercom System

1. Analyze the circuit connection diagram carefully.

2. Wire +the terminals of three-call master intercom by
following the circuit diagram,

3. Follow the polarities between positive and negative.

&, Wire the terminals of three sub-stations connecting the
master intercom systemnm.

5. Let the instructor check the circuit connection.

g, Energize the circuit with correct d-c voltage.
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1580-1883
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Instructor Samar State Polytechnic College
1984-1986

Instructor II Samar State Polytechnic College
1986-1887

Ingtructor VI Samar State Polytechnic College

1888 - to date

Civil Service Passed, Teachers Board
Eligibility: Examination, May 25, 18380

In-Service Training Attended:

# Industrial Electricity Teachers Skills Upgrading
National Manpower and Youth Counecil {Taguig, M.
Mla.) April to May, 1883

¥ Technician Teachers Skills Upgrading Course
University of Sopoutheastern Philippines/National
Manpower and Youth Council, (Davao City}
April te May, 1885

# Technician Instructors Skills Upgrading Program
Cebu State College of Science and Technology
(Cebu City) April to May 18836

Study and Scholarship Grani: N one
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