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ABSTRACT

This study is an attempt to device and improvise a multi-scale tracer,
and to determine its feasibility and effectiveness. This gadget is ideally suited
for the accurate transferring, reducing and enlarging of drawings, lot plans,
patterns templates, pictures, trade signs and drawings without scales. It also
has its particular advantages in terms of quickness because of its
extraordinary simple design and easy handling. It is operated by just pushing
forward, downward and sidewards using the transmission ratios, pole at end
and pole in middle in order to come out the desired size of the design. This
gadget is made out of locally discarded materials mostly aluminum and small
parts of staedtler barrel and iron materials which can be found anywhere in
the locality or in any automotive shops. Based on the testing and
demonstrating of the completed gadget, the researcher found out that the
students acquired more knowledge and skills in drawing/drafting techniques
with the use of the improvised multi-scale tracer as a working model for an
efficient and functional teaching and learning process on the basic skills in
drawing/drafting laboratory. The use of the improvised multi-scale tracer
remedies the difficulties of the students especially in making their project in

drawing/drafting and enables them to submit their projects on time.
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Chapter 1}
THE PROBLEM: 1IT°S BACKGROUND

Intrnductiun‘

Ressarchers belisve that asncieties with a high
dagree of technological development are becoming richer.
In fact, accerding to Angeles 8. Santos (1991, sonisties
that have not developed technologically have remained
PO Howaever, the technological means of providing men
with their rpesds are available and will increase. Society
must now learn how these technology can best be used.

Educators belisve that +the school showld halp
students grow and learn all that they can for their own
benefit. Some believe that the main purpose of esducation
is to give the students an understanding of bthe country
they live in and encourage them to work towards solving
the country's proablem,

The Samar State Folytechnic College (8BFR),  through
its misgion statemant is in conformity with this belief,
although it is meeting some local problems -— ong of these
proklems i financial.

Due to finarcial constraints, the BSPC especially the
drawing/drafting technology department wnder the

technical vocational program of the coliage, Wert e



confronted with problems on the inadeguacies of
instructional facilities 1like books, tools, drawing
instruments and eguipment for instructional purposes in
or der to kesp the students well-informed with T he
advancement of trends.

The researcher, having been a Drawing and Drafting
Technology teacher for the past sight years, was beset
with complaints from the students with regard to drawing
and drafting fFacilities. Some would not participate and
some  could not submit their work on time due to  lack of
interest as well as lack of drawing instruments. On the
part of the students, they cannot afford to buy tools and
equipment in drawing/drafting due to high cost of prices.
S0, this prampted the researcher to dig deeper into the
problem.

To the researchers’ analysis and understanding, +the
solution of the problem is vested on the need of tools and
eguipment to support the teaching and learning technigues,
for it would be very boring and wearisome on the part of
the students and instructors if nothing can be =seen  or
turn into shape the words they are hearing.

According to French and Vierck (1975: 113), "the best

way o learn to read a drawing is to learn how to make



one. Based on this maxim, the students certainly cannot
perform splendidly and ingenicusly onn their task i1F
nothing is seen or is taking place. Conseguentliy, 1IFf our
phisctive as teachers in the drawing/drafting department
af the Samar State Polytechnic College is to mould the
students to become serviceable and productive in the
F
society today and for the futuwre., then, this should become
a challenge to us, teachers, to pursus improvisation of
machines or gadgets to help alleviate the sver—growing
problen of  inadeguacy and inavailability of toels and
equipment.
One of the biggest problems is how to get equipment
Ffor instruction. In order to solve this problem, there is
a nesd to dimprovise eguipment utilizing local and
inedpensive materials that will Facilitate effective
instruction.
fs cited by Pagli-awan (1987, Santos (1964) states
that:
We are now ready to construct very
much  improved and accurately planned, and
carefully improvised gadgets aimed at
better teaching nof science and classroom
and workshop laboratory with vyour belp,
vour sympathetic attitude plus the &FfFort
gf mcientist and science lover. We will
make the teaching of science as modern, as
effective as practical and as functional as
it ought to be for a young country like

ours. Discovery method, critical thinking,
do-it-yoursels method, self activity, all



these are reinforcements of old teaching

principles suplied in o lLaboratory

classes. First, the leader take full

atvantage of the adeqguate apparatus

improvised and constructed out of

ineupensive materials. . . . = bpast to
¢ effective teaching.

Although, thare are new expensive and sophizticated
machineries that are Found in B OIME of the
shops/laboratories in the Samar State Polytechnic College,
the drawing/dratting technology department, has a dearth
of these eguipment.

This demand gives challenge to the researcher to look
For ways and means to overcome the problem arising in  the
drawing/drafting department affecting the students. To
contribute to the solution of the problem, the ressarcher
mace this study of constructing an improvised multi-scale
tracer that would partly solve the problem of lack of
instructional devices and would help the students
guoperially those who cannet afford to buy & complete set
of drawing/drafting instruments.

Larzon (125%9: Z4), pointed out the vital role of the
teacher in upgrading shop facilities for the development
of studanté in the technical field. HMHe Ffurther stressed
that Facilities For technical education must provide an
environment which will inspire and challenge the vouth and

acilts to meset the wrgent needs of workers and



opportunities in the technological field asz well as the
essential equipment For teaching and learning process.

Along this line, this improvised gadoget could somehow
augment the new trend in industries in which T-sguare,
trianglies, protractor for scaling and graphing are
commonly used. The development of improvised multi-scals
tracer would not only help students in scaling and
graphing But it could also help in the accurate
fransferring and enlarging of drawings, lot plans,
patterns, templatez, pictures, trade signs, and drawing
without scales, without using the necessary tools like
T-sguare, triangular scale triangles and preotractor.

This gadget can minimize also the problems
gncountered in giving instruction specially in practical
demonstration and operation because it is guite impossible
Ffor instructors, particularly in a vogetional institution
using words alone to convey their ideas in the teaching
and learning process without giving them something that
could somehow give interest on the part of the students.
However, as a result of this study, or with this
improvised multi-scale tracer, the problems and needs of
the teachers in drawing/drafting department, and students,

probably, may now be answared hence this improvisation.



Objectives of the Study

Thig study is aimed at attainingszhe Followings

1. To develop, design and construct an  improvised
multi-scale tracer out of locally available materials
using  tracer lens, melted alumingm wire, aluminum scrap,
and cast iron.

2. To test and demonstrate the functionzlity of the
improvised multi—scale tracer.

Ha To provide a portable gadget readily avéilable
For ingbruetion.

i, To enhance savings by producing improvised
dirawing/dratting gadget instesad of purchasing expensive
one in laboratory works and instructions.

S Ta contribute to the policy of the national

government of promoting self-reliance.

Theoretical Framework

Baserd on some studies, instructors should ot limit
their source of study saterials to texthooks alone, but to
- use other meaps such &8s designing  and cmnstrucgﬁng
instructional gadget +o Facilitate the teaching and
learning process. This was also anchored on the theory
enunciated by Albarracin (1974: 69), which states that

teachers should have the initiative, imagination, . skill



and know—how in the improvisation of the needed equipment
ta augment what are alveady found in the laboratory.

It was also underscored by Belen (1%332: &0), that the
importance of sducational device that will augment shop or
laboratory instruction 1is a project that will develop
skillg in the use, upkeep, and repair of this sguipment.

In this regard, Secretary of Education and QCulture,

Juan L. Manuel {(1970), when he was still Director of

Fublic Schonls said:

In the Field of sducation, we seem to
be quite conservative in ouwr approaches, in
our ways of accomplishing our objectives...
and so, if educators and educationists will
solve the mounting problems of education,
steps that are as creative, as inventive,
as innovative as those that are now  being
used in agriculture, industry, medicine,
and other lines of human endeavor should be
taken.

In effect, this means that we cannot make any  change
without +the support of research and that any Fform  of
gducational innovation or thrust should be conceived of
not  just for the sake of change, but rather for the sake

of solving problems and of improving the total sducational

3

PO R
As snunciated and fielded also by the Former Minister

of FEducation, Culture and Sports, Minister Onofre D

Corpuz in his Memorandum (1982, which states:



Vocational Teachers and Instructors

and Frofessors, initiative and creativity

in the improvisation of needed machineries

and equipment in the laboratory are of

paramount importance in making olassroom

instruction more effective amnd efficignt.

This idea underscores the need of improvised gadgets.
The understanding and learning of concepts and principles
in Drawing/Drafting Technology can be made effective with
actual performance of various technical skills. The

difficulty in meeting the problem lies in the prohibitive

cost of eguipment which are.mostly imported.

Conceptual Framework

Guided by the authorities aforementioned, this study
Wwas  undertaken in order to come out with a working model
of a project thet will cater to the neaeds ot
drawing/drafting technology students of the Samar Gtate
Folytechnic College at a mimimal cost. Hlimately,
this will mptivate also, anybody especially those who
have no interest in drawing/drafting Ffrom simple to
complicated designs of drawings to appreciate the
pperation. They will be highly enthusiastic with the
game—like operation that they will be encouraged go soek
out new levels of achievement in related areas which they

may have garlier thought of as impossible.



The conceptual framework which guided this study is

shown below:

INFgY THROUBHPUT QUTPUT

1} HWodified ideas froa 1} Designing Conpleted
related literature
and studies.

2} Constructing Functional
2} Supplies and
xaterials.
3} Testing/ HULTI-SCALE
3} Toals and equipment, Beeonstrating
TRACER
4] Labor 41 Revising

Figure 1. Sechema showing the imput, throughput
output approach attaining the wultimate
goal of the study. !

The paradigm shown bas three major Frames which
represent the fFlow of the study.

The First frame contains the input variables which
are the wvaried ideas encountered through reading of
related references from which the researcher was akle to
derive the idea of improvising a drawing gadget.
Alsn in this First Frame are the necessary supplies  and

materials for the constructiop of the gadget dincluding

laboar.
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The second frame indicates the throughput variables
which are designing, and constructing the physical features
of the gadast. Tt also included testing and demoanstrating
the gadget after the construction, and revising the narits
that do rnot operate  accordingly to its specified
function.

The third frame is the completed Functional multi-
srale tracer successfully attaining ﬁhe‘ultimaﬁﬁ goal  of

the study.

Statement of the Problem

This study is an attempt to device and improvise a
multi-scale tracer, and fto determing its feasibility and
sffectivensss,. Specifically, it seeks answer to +he
following questions:

i What are the machines, tools, supplies and

materials needed in its construction?

2 HMow is the gadget constructed and operated?

2 What are the functions of the improvised mualiti-

scale Lracer?

4) What are the advantages of the improvissd multi-

scale tracer?

S What basic operations can be performed by this

improvised multi~scale tracer?
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fscumptions

This study justifies the +ollowing aasumpfiuns:

11} The students can acguire more kKnowledge and
gkills in drawing/dratting course.

2) The students can @ake their own gadget before or
after graduation for their own use based on what
they will observe on the construction of +the
gadget.

2 Instruction can be more effective, efficient and

economical with the use of the gadget.

Significance of the Study

The improvisation of the multi-scale tracer will give
henefits to students, teachers/ instructors, parents,

sehool administrators, and others especislly those who

enjoy sketching & tracing, and other artful creations.

To  the studepts. The improvised multi-scale tracer

can enhance the interest and wnderstanding as well &as
remedy the difficulties of the students especially in
making their projects in drawing/dratting. The students
will be able +to submit their projects on time with
enthusiasm far the sucoeeding projects to start

immediately. They can make their own gadget For
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their own use and purpose and it could be brought
to their respective homes, because it is handy. 8o it can
be used sven in the rural communities where there are no

glectrical powers.

To the teachers/instructors., This improvised muliti-

Y

srale tracer can serve as an immediate answer foro oan

efficient and Functional teaching-iearning device in  the
teaching and learning process specifically on the basic

skills in drawing/drafting laboratory.

~Jo the parents. This will help them reduce their

budget in buving drawing instrumsnts for their children
for it has the functions of & T-sguars, protractor,

triangles and triangular scale.

To the school administrators. This will answer the

problem of inadeguate dinstructional materials For
instructional purposes.i This gadget will also serve as an
income generating project for it is within the +Financiasl
capabilit}es of the schornl te finance the project by mass

producing and selling it to the public or to the students

at a lesser price atfordable to thsm.



This multi-scale tracer, has a multi—function, hence
it is ideally suited Tor the accurate transferring,
reducing and enlarging of drawings, plans, patterns,
templates, pilctures, trade signs and drawings without
scales.

This stucy will cater not only to the
drawing/drafting students of +the college but also to
surveying offices, Tor civil and mechanical enginesrs, for
designers, architects, commercial and advertising artists
ancd most especially for technical schools.

it has also its particular advantages like: 1) Buick
and accurate working because of a simple design and easy
handiing: 2y Little resistance tp mobion, absolutely
unifprm  in all directions: 3) No need for the working
surface to be especially level or eveny 43 Very littile
space reqguired; and 5 Cowld be set up in one minute
only.

Hopefully, this project will be able to help the
vocational instructors especially in the drawing/drafting
department to simplify and facilitate demonstrations of

basic skills on the use of this gadget.
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Scope and Delimitation of the Study

This study concerns meinly on the improvisation of a
multi-scale tracer. It includes the following:
designing, constructing, testing/demonstrating. revising,
specifying of materials used, the cost of production, and
procedure of improvised gadget.

This gadget uwtilized local and discarded materials
such as lens, melted sluminum wire, aluminum scrap and
cast  ilron. The function of this multi-scale tracer is
pnily limited to transferring, reducing and enlarging of
drawings, lot plans, patierns; templates, pictures, trade

signs and drawings without scalss.

Definition of Terms

In order to establish a common frame of reference for
the resesarcher and the readers, the following terms are
defingd ogperationally as used in this study.

Annuiar Marks., Is a center point of the tracer lens

that traces marks and lines from the original drawing.
griful. This term refers to a person exhibiting art
or skill, fordness of art, or artistic.
Bars. A flat and long pigces of metal that Jforms &

paral lelogram.



Ehamter. A Flat surface made by cubtting of the

square sdoe of a metal about 455,

Drafting Machine. The machine consist of a sourting

bracket an upper arm;, & lower arm and a head that includes
a handle for positiconing the machine.

Drawing Board. A Flat soft wood usually made of

white pine to prevent warping which is used fto provide &
smooth surface in making a drawing.

Drawing Head. Is used for marking of transferresd

lines points and arcs from original drawing.

Enlarge. Ty reproduce on a larger form of  lines,
pictures, trade signs, and etc.

Knuri. A small ridge as one of the series on the
edge of & metal coin.

Lead. A thin cvlinder or stick of marking substance
(az graphite) in or for a pencil.

Mpold. A hollow Form for giving & certain shape.

Multi—Scale Tracer. It is an instrument composed of

several Flat pieces of metal jeined in such a way as to
form & parallelogram which is used Ffor reducing or

gnlarging drawing in any proportion.

rientation lens. Used +to magnify small marks,

points, sto. L



16

FParallax—-free, Free fto an apparent change in ‘the

direction of an object, caused by & -hange in

observational position that provides a new line of sight.
Fen. A device used in writing or drawing with ink.
Fin. A needle like which fasten the pole weight.

Fole Weight. Is a stationary or pivot that holds

the +four bars in moving upward, downward and sideward,

Protractors. 1t is an instrument ussd for layving off

or measuring the degrees of an arc. It is commonly semi-
circular, made of plastic or metal and is usually
graduated to half degrees., The graduations are numbered
from each side up to 180°,

Feduce. To lessen the size or scale.

Rivet. A metal bolt used to fasten parts together.

Scale. A series of marks a&long a line in measuring.
It is usually made of plastic and sometimss of bovwood or
metal. This scale has siyx sdges on which various scales
are engraved or stamped.

Spring. A device as a cpil or wire that returns to
its original form after being forced cut of shape.

JTemplates. Is made of paper, cardboard, metal, and
plastic with opening in them shaped to represent the

outline of various symbols and fixtures.
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Thread. Is & uniform section in the form of a helix
orn the external or internal surface of & cylinder or cone.

Tracer Arms. Arns forming parallelogram and has  a
pilot which follow and guide the heads.

Tracer Head. Is used for tracing lines, points, arcs

from original drawming.

Tracer Lens. A lens that traces lines, points or

marks.

Transfer. To convey from one surface to another.

Iriangles. Are flat pieces of plastic, triangular in
shape, Ffirst type is known as the 55" triangle. The
second type is known as the =0 % 609 and is sometimes
callaed 30 ® &0 triangle.

T—=sguare. is an instrument used to draw parallel
lines. It is made up of a head and a blade and angles to
gach other, forming a t-shape for which it is named.

Turn. To cause to move around in order to achieve a

!
desired result.



Chapter 2

REVIEW OF RELATED LITERATURE AND STUDIES

This chapter covers the review of related literature
and studies and specified some of the brief summary of
several unpublished seminar papers, periodicals, spesches,
books and other sowces of information relevant to this
study. The ideas, concepts, and principles cited in this
reviegw will support the idea that improvisation of gadget
or machine is very 2ffective in solving problem of
inadeguacy and inavailability of teols:, machineries and

aouipments.
RELATED LITERATURE

A study of the history of civilization will show that
science and techrnology enabled mankind to advance rapidly
gspecially after the advent of the industrial revolution.
The invention of Lhe steam engine marks the beginning of
the series of achievement which is self explanatory.

Im the early 40°s and 50°s, a notable reproduction
and dinvention began. Ope of thesse inventions was tThe
drawing board. This drawing board is made of soft wood

such as hasswood or pinewood in which thumbtacks is used

ig
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to rfasten drawing paper. Drawing board is usually made
with & cross strip on sach end of the board to prevent
warping and splitting. The edges must be straight, smooth
and sguare to provide a working edge for the T-sguare.

Aorcording to Newkirk (1267:53), this drawing board
which was improvised to drafting smschine, eliminates the
basswond or softwsod For thumbtacks purposes and not
necessarily made with a cross strip on each side or end to
prevent warping and splitting. This maching is made fFrom
aluminum and plastic materials. (See Figure 2)

Simpson (1972: 2}, also added that improvisation is
feasible. Simple locally made apparatus will enable the
students to understand the basic principles more wsasily
and make the students aware of those scientitic principles
applied to everyday life. He Ffurther stressed that
apparatus need not be highly sophisticated in order fo
illustrate the concept of science.

On the other hand, Beymour (1966 20}, streaséd that
the human skills and the capacity to acquire it‘have been
fFundamental throughout the progress of mankind. Skills
are not innate but their acquisition is onpe feature that
characterizes living things as opposed to non~living ong

in their capacity to learn. He added that men is a tool
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making animal. The manifestation of skill among primitiv§
men was  recorded in the products they left  behind, and
which were uncovered by archeplogists. Thus, Lthe
discovery of simple tools in burial places leads to the
conclusion that they had the capacity to make use of tools
which were found.

Howaver, Toffler (i9864: 1), states that the
technology of tomorrow, reguires men who can make critical
Judgments, who can weave their way thirough noble
gnviromment, and who are guick to spot new relationships
in the rapidly changing reality.

Producing this new breed of people to cater fto the
new trends and demands of a Fast accelerating technology
and society would also necessitate a new  kind of
education. Technician teachers are aware of the
inadequacy of the facilities for instruction as well as
the economic crisis we are facing now. Vocational and
technical courses are designed to provide the yvouths with
knowledge, skills and attitudes that will enable them to
gnter occupation.

Meanwhile, Weaver (1%40: 2), declared that the
primary problem in vocational education is the teaching of

an ocoupation, consisting of many manual skills. He



further said that instructors are good in transferring
concrete facts, theory and information bubt in most cases,
lack the mastery of skills in various trade and technical
B EES5. He +further emphasized that, if educetion is the
transfer of man®s accumulated knowledge through the years
From gensration to generation, then it is the particular
study of the trade technical teacher to transfer these
hand skills.

Btraingr (1273: B%). underscores the need for this
kind of +traiming due to the technical or techneological
changes or new discoveries and dnventions in various
fFields of industries. )

In the field of vocational education, the upgrading
of techrnology education is being done through scholarship
program at all levels of specialization. Basic scientific
equipment for schools are being developed to promote
interest in technological aspect and to make teaching more
meaningful to our youth.

In relation to this, Rotmans (1930: 1}, stressed that
decades ago, most manufacturing was dong by  hand. Wool
was spun and cloth was woven by hand-operated devices in
the homes. Implements of metal were forged by hand. Frss

poapulation increased, the demand For wool cloth was



greater and men begun experimenting with machines for
gpinning and weaving. The first machine for weaving cloth
were made of wood but fthese were not durable and wore out
guickly. Machines and metal, mostly iron, wers then built
because they resisted wear and lasted longer.s

Another manual skill was proven by Faires  {1980:
407):, who states that bevel gears are used to connect
interzecting shafbts, uwsually but not necessarily at %0
degrees. Its teeth are subjected to match the same action
as spur gear and helical teethy; the total maximum load on
a tooth is compounded by the transmitted load and a
dynamic increment arising from the profile and tooth-
gpacing inaccuraciss. The madimumn compressive stress  is
the principal criterion of wear resistance. Since bevel
gears are inherently not interchangeable. They are
designed in pairs.

James {1988y 85, on the hand, emphasized the
importance of motion to that the acceleration of the
moving part is becoming more impovtant. Aocording to him,
the inertia forces produced by the acceleration of the
links in a machine maybe of & high magnitude and in some
cases, at a certain position, maybe higher than the forces

produced by the working medium. The obtaining of the
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acceleration of parts in the links of the machine iz pre-
requisite to the making of inertia force analysis of the
machine.

It was during the 22nd SEAMEDC Conference, when
Minister Pehin Datu Abdul Rabman Taib of Brunei Darussalam
in his address at the First plenary session (1987), noted
that because of the continued impact of a world recession,
limited resowwrces had to be directed to high priority
projects which could meet the regions smerging needs  fFor
skills upgrading. A balance would have to hbe struck
betwearn Ystriving for accomplishments beyvond fFinancial
constraints on the one hand, and of being slumped into
static ineffectivensss because of the gloomy prospscts of
BCONOMmic recovery, nn the other hand. ™

In addition, Townsend (i947: 1), emphasized that +the
principal reasons For the development of man through  the
apes to the point where he became able to make use of the
forces of nature For his own benefilt is the ability, which
he and only he among living things possesses of inventing,
making and using topls. He further stressed that the
invention of steel squars those times to make different
parts of the work true and sguare will Fit  together

properly for easier work for the carpenter; as well as the
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slide r+rule For the enginesrs: hand books of rules and
tables For the officeman; and T-squatre For the drafitsman.

{in the other hand, Hepler (1971: 137}, added that the
function of T-squars is of two scales: one which performs
parallel slide in drawing horizontal lines and the other
scale is the vertical scale which performs the function of
a triangle in drawing vertical lines.

Iin a terminal report on Industrial Arts Teachers
Fducation in Iloilo Scheool of Arts and Trades (i19864),
conducted by the Bursau of Public Schools at the Stamford
University, it concluded that the scarcity of eguipment,
both in terms of machineries and handtools, is & problem
of the First magnitude of the schools 1in developing
countries. In most cases, these canmnot be purchased, but
are frequaently possible to design and build simple tools
antd devices that can be usgd to increase production to aid
hame industries and improve the shop program.

Also, during the convention on Youbth FParticipation in
Improving the Quality of Life, Dr. Guintin L. Buintapar
{1i982), stated that, "Man using his God-given intellect,
has always strived for the improvement of the guality of
his life". It is this same intellectual capacity that has

pravided him the means towards this end through science
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and technology. Science enables him to uss these
principlasvand harness them for his own purposes.

It is in the relevance of these related literatures
that the researcher thouwght of the idea to make a design
and construct an improvised multi-scale tracer that gives
multi-purpose functian in t;anEFerringg tracing drawing in
Full size as well as enlarging and reducing drawings,
plans, pictuwres, patterns, templates, trade signs, and
drawings without scales to make instruction real and the
solution to the teaching—learning problem in the
drawing/drafting technology.

The theories and principles adapted by the researcher
from the diffFerent authoritiezs Finally shape-up this

technical study.
RELATED STUDIES

Frior ©to the formulation of this study, a thorough
research has  besen made to find oult i there has been
already an existing study about this improvised multi-
scale fracer which is the same function as in pantograph
machine, a commercially made maching., The research showed
that there was one circulating in the market with limited

functions. It is then that the researcher is atempting
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to design, to enable to understand and Further enbance the
importance of this gadget.

It cannot be denied that at this time of inadequacy
and inavailability of toocls and esquipment, wvocational
schosl teachers are encouraged to improvise machines or
gadgets as the best solution to facilitate +the teaching
and learning process which is feasible and economical.
Beveral esducators or researchers have ventuwrad into  some
improvisation in the past decads. Such is the study of
Ativo {1984), entitled "Portabls Hand Shaper:s A& Technical
Feasibility Study", which was concerned with the design,
construction, use, and function of a working model — a
portable hand shaper to partially solve the problems met
in machineg shop.

Another improvisation was made by Cabilogan (1984),
in hisz study entitled;, "Fower Train Mock-Up: A Technical
Feasibility Study", was concerned with the tesign,
construction, use and functionality of an antomoctive power
train mock-up as an  instructional aid in Automobive
Technoleogy in Samar State Polytechnic College. This
instructiaonal mock-up was constructed to show and
demonstrate the basic +theoriss and principles of the
automotive powsr train that is generating From the engine

down to the driving wheels.



It is a common knowledge that techrnical innovations
are implemented and adapted throuwgh a seriss of phases.
First, soms have an idea that it is good, then the ides
goes to a technical problem-solving stage in advancing o
design and development. Finally, its completion fills a
significant social need.

Meanwhile, the seminar paper of Cuna {1984, ,
entitled, "An Instructional Saw-Bandsr Machine, WaL
constructed and Found to be effective in performing sawing
and sanding operations in the civil technoleogy classes  in
Samar State Polytechnic College.

Santns {1%984: 21}, then concluded that the prototype
model of instructional materials could be mass produced on
a commercial basis because the mechanism of YAn Improvised
Heat Treatmernt Fuwnace', is so simple that it could be
made by the students, since the college has the
Facilities, manpower and materials nesded which are
locally available.

However, Orale (1985), in his technical Ffeasibility
study entitlied, "Multi-Furpose Wood Working Machine”, was
concerned with the design and construction use and
functionality out of locally available materials using

wood  and metal parts. The significant findings of this



study is that, the machine can perform operations similar
to those performed by commercial and imported machines
found in  industries. This will alsc heip solve the
problen  of insdeguacy oFf instructional machines i civil
technoalogy at the Samar State FPolytechnic Collegs.

Another gadget was improvised by Cardoso  (1984),
entitled "Integrated Electronic Trainers: A Technical
Ferasihility Studv", sought to design, construct and test
the Functionality of an integrated electronics trainer in
Electronics Technoloagy in Samar StatahPmlytechnic College.

The primary obisctive of the study was to develop an
improvised electronics training aid to cater to the needs
of the students of the college to partially solve the
insufficiency of laboratory trainjing aids.

n the basis of his findings, the Following
conclusions were drawn:

al Designing and constructing of the gadget is
feasible with the use of locally availgbla materials and
stipplies,

h) The trainer performed effectively in
demonstrating the basic principles covered by the machine.

(= The electronics trainer can be constructed by

shop teachers or instructors, and the students.



On the basis of the findings and conclusions, it is
recommented that:

a) The college should support the teachers and
instructors who possess technical skills and  innovative
minds.

b Administrators should sncouragse the instructors
to further ressarch and design gadgets worthwhile for shop
instructions.

ey The gadget could be mass produced for commercial
Uuse.

Several ressarchers have tried themselves to conduct
studies on this ¥Ffield. Barredo (1988: 15, in his
published handout, said that improvisation of gadget can
help solve the economic crisis of ow  country. He
revealed that his invention, the instant water heater,
which was the product of continued research and ingenuity,
could help in the world crisis on energy conservation.

¥Yet, another invention was made by Cabuatan (1988:
44y, a cogking stove that could be made into a mulii-
fueled stove at a very low cost. Charcoal, firewood, or

sawdust can be used to make the construction Mo &

sconomical .



8till, Lara {(19%92), in his seminar paper conducted,
designed and constructed "An Improvised Swing Saw Machine:
A Technical Study”. The developmernt of this machine
contributed Yo a better teaching in the civil techrnlogy
class in Eastern Samar State College.

Fagliawan {1992), in his study, "&n Improvised Malti-
Furpose Mechanical Gadget: A FProposed Model®, Was
primarily concernsed to design, cﬁnstructy use angd test the
functionality of an improvised multi-purpose mechanical
gadget powered by & Foot pedal or 0.50 H.P. mobor. The
Following conclusions were mads:

a) The gadget could help the tescher and instructors
in Machine Bhop Courses facilitate demonstration on  basic
skills, proper care, ssintenance and safety precaution on
the use of the machine.

] The gadget can be mass-proaduced by the students
with the supervisicon of the machine shop teacher or
ingtructor.

il The students could earn at the same time learn
the skills in the construction of an improvised multi-
purposs mechanical gadgets.

d) The construction cost of the gadgets is only

amounting to PE,6592.850 which the school can gensrate



savings from the fabrication of this machine becausse of
the lower production cost.

Based on the aforgcited conclusion, it is recommended
that:

.a) State College Fresidents, Technical and
Vocational GSchool Administrators should encourage Gtheir
vocational teachers, instructors and professors to
improvise useful gadgets For  instruction purpposes  to
improve instruction in the shop.

Ly EState Colleges, Technical and Vocational 8Schools
can make use of this study as a basis for thé design and
construction of their own improvised machine.

o) The material used in the construction of this
study may be redesigred or modified to ensure longsr  and
batter RmrFmrmanca,

d? The design should be patented at the Burean of
Patent in Manila, under the esxpenses of the school
administrators or of the ressarcher himself.

Another study was conducted by Abalos (1987), that of
improvisation of a "Rotary-Type Copier Printing Machine®,
which aims at solving some of the problem of inadeguacy in
white printing and Facilitating the reproduction of

original civil work plans.
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The studiss made by Ativo, Cabilogan, Cuna, HSantos,
Orale, Cardoso, Barredo, GCabuatan Lara , Fagliawan and
Abalos are similar to the pressnt study for the reason
that their studies focussed on the development of skills of
the students through the use and invention of gadgets in
order to enable thes to get immediate employment after
finishing ths course. The foregoing studies show that
inventions and improvisations are the key Ffactors in
overcoming the inadequacy of teaching materials and
gquipment Ffor home and school use. The researsher
therefore t g bk of the idea of designing and
constructing & Multi-Furpose Tracer to meet the complaints
and ipavailability of tools and eguipments in the
drawing/dratting technology department of the Samar 8tate

Folytechnic College.



Chapiter 3

METHODS OF CONSTRUCTION

This chapter provides an @ v i e of the
description of the gadget, supplies and materials, tools

ancd eguipment and construction of the gadget.

Description of the Gadoet

This gadget consists of different parts such as  bars
or arms with a maximum length of 50 om. long and a minimum
length of 45 cm. long using aluminum with graduations in
metric méasurements thalt can reducs, enlarge and transfer
plans, patterns, templates, pictures, trade =igns and
drawings without scales using table For setting wvarious
transmission ratios as shown in Appedix A. At the top
left, pole weight is attached that serves as the pivot in
the operation. At the end of the right arm or bar, tracer
lens is inserted, and the bottom arm, drawing head is
attached. The drawing head and the tracer are threaded
for easy insertion and interchange as  reguired for
reducing, enlarging and transfering of drawings. This
gadget operates by adjusting the joints by light thumb
pressure  towards the checking level and auwtomatically

fined when releasing the pressure. A tracer lens bearing

34
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a small annular mark with bright visual Field and
inclined evepiece affords an exact arel absolutely
parallax—free tracing.

This gadget is composed of three functions, namely:s
(1) transferring: (2) reducing: and (33 enlarging of
original drawing swuch as plans, patterns, templates,
nictures and trade signs. It operates by moaving or
pushing the tracer or the drawing head forward, backward
and sideward looking at the original drawing or plan to be

traced.

Bill and Cost of Materials

Tabhle i shows the guantity, unit, rame and
description, wnit cost and total cost nesded in bhe
construction of the gadget.

The total cost incurred For the construction of tpe
gadget as reflected in the list of materials and cost is
F188. 00, These materials are available in hardware
stores, except the aluminum shaft that was used in the
making of tracer head; drawing head and slide thumb press
assembly were the discarded materials found in the machine

shops here in Catbalogan, Bamar.
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Table 1

BILL AND COST OF MATERIALS

QTY.1 UNIT i NAME AND DEGURIPTION UNIT COSTITOTAL COSBT

2 kls. Junk Aluminum ‘ FoooIS. a0 Fo0.L00
4 pes. iOmm ® SO0mm long

aluminum Flat bars 5. 00 20.00
Z tubes Mighty bond 35,00 F0. 00
i T Hacksaw blade 14,00 10 Q0
1 juTg Band paper #400 3. 00 2,00
1 [nTad® Magnifying lens 50, 00 =0, 00

Totalo..a.eoa«oaooeaoaa == Fig8.00

Tools and Eguipment

Table 2 shows the tools and egquipment used in the

construction of the gadget and their uses respectivelvy.

Table 2

TOOLS AND EGUIPMENT AND THEIR USES

.Tools and Egquipment

Uzes

Takes correct measursments in
the designing and assembling

i. Pull Push RFule and !
i of parts.

Foot Rules

Z. Try Bguare Takes correct level and angle.
C

F. Hack Baw uts pipe and metal to sizes.

e ]



{Table & Cont®d.)

Tools and Equipment Uses

4. Vernier Height bauge iMeasure height accurately.

9. Drill bits iMake holes on metals and parts.

&. Lathe Machine Eut and shape shafting and
threading ot ced parts
specified diameter.

Dhecking inside and putside
dimensions of & coylindrical
stonk.

7. Vernier Caliper

Holding & piece of metal stock
while cutting and Filing.

g. C-clamp

Drilling large and small holes
in a workplace.

. Irill Fress

i, Letter Punch 5 tool used to punch letiters.
1i. Acetylens iMelts and moalds discarded
Vo aluminum,

!

i
12, Jack Flane ilressing rough lumber into
i Finish stock.
i

15, Hammer

ot g eyt gamn e e ek S bk skt b brere s ed ek S b bk LR 4LLLS SLALE S48 SHALS SHLLE Lk s o L b4 retd
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Construction of the Gadget

The pictorial drawing of the improvised multi-scale
tracer is shown in Figure . It iilustrate and emphasize
the dimensicons, views, and details of a1l important parts

of the gadget to be more tangible to the reader.
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Ta start comstructing the gadget, there are basic
steps to be Followed o minimize waste of time and
materials in assembling the major and minor parts of the
gadget. The basic steps are the fallowing:

1. Make a rough shkebtoch of the gadgeﬁ and its

acCcessories.

2. Check and redraw the revised plan.

He Make the final drawing of plan and all details.
4., Prepare estimate of the bill of materials.

5. Canvass and purchase the supplies and materials

according to estimate.

b Frapare the materials needed and cut to
dimension as stated in the plan.

7 Meit the junk aluminum and Form bto its specitied
measuremaents and diameter using vernier caliper.

B. Mark and draw lines for the graduation of +the
millimeter.

Fa Cut and measure the graduation in millimeter
level and parallel to vernier height gauge.

14, Prepare the punch for numbering.

ii. Cut threads and turn the shaft to +inish its
proper shape and dimension using lathe machine.

1Z. Bore holes for the drawing head and the tracer

from its specified diameter.
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13, Enurl  the parts of drawing head and tracer for
gasy handling.

i14. fAesemble bars or arms Lo its positian.

15, Azssemble thumb pressure to the bars or arms.

l&."  Attach peole weight, drawing head and tracer.

17. Check and test the feasibility of the gadget.

Construction Time Frame

Table 3 briefly describes the schedules of work and

the time allotment For every activity.

Table 3

WORK ACTIVITIES AND TIME ALLOTHMENT

e

WORK ACTIVITIES TIME ALLOTHENT

1. HRars or arms assembling . . . e 2 days
2. FPole weight assembling. - - « « =« 2 davs
3. Melting and shaping « « v &« 1 day

4, Tracer head asseabling . . - « = 2 davs
. Drawing bead assembling - . . . - 2 davys
&, Machining and threadiog « « « « 2 davs
7. 8lide thumbh press assembling. - . 2 days
8. Socket assembling . « - v < o« w0 s 1 day

Fo Try=out . 2 « 2 ¢ &8 « 52 & w v ow u 2 davys

Total number of days. . i7 days




Bars or Arms Assemblv. (Fig. 4 & 5)

-~

Steps:

n

Frepare an aluminum Flat  bar measuring 50 cm.
and 43 om. long.

Mark and draw lings For the graduation in
millimeter.

Cut  and messure the graduation in millimeter,
level and parallel to vernier height gauge.
Btart the punch +or numbering.

Brill a %mm hoale to the three bars.

Attached the fthree bars into & %mm eyelit or

socket.

Fole Weight Assembly (Fig. &)

Steps:

aﬂ

Frepare & 0,10 ¢ 0.2.54 cm. iron and cut into

its specified desian.

Mraw a .05 cm. ling and cut one halfy of its
thickness.

Prill & Ymom hole for every side of the pole
weight.

Insert the 7mm x 25.4mm bushing with pin into

fthe three holes.
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Tracer Head Assembly (Fig. 73

Steps:

Hu

bﬂ

c"

=

Frepare a 3Dmm » 2Z20mm aluminum shafi.

Make an external thread on a 7onm distance From
the sdge of the tracer using 24 threzads per inch
{special thread).

Drill & 20mm hole amgd insert 20mm lans.

Brill a Z0mm hele and insert Z0mm lens.

Drawing Head & Doting Device Assembly (Fig. 8 & 93

Stepss

Sn Prepare a 33mm 3 12mm alumiram shaft.

b. Make external thread on & 7eam distance from the
sdge of the drawing head using 24 threads per
inch {(special .thread).

Co Drill a 2mm hole with & depth of Som.

8 Cut & Bmm long steadler cap and insert

inte a 1Z2mm hole of the cdrawing bead.

Silide Thumb Fress & Hase Flate Cover at Middle

Staeps

&

Tracer Bayr/Arm Assembliy (Fig. 10, 11, 12, 13 & 143

Frepare & O.55mm % 759mm ¥ 3o aluminum base
plate and drill Z0mm hole.
Frepare a O.30mm ® D3mn s&luminum sheet and dirill

1%mm hole.
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Ca Bend 2mm width from the aluminum hase plate
cover  Forming "zee' and drill  imm hole  and
insert aluminum wire for bonding.

d. Cut 2mm ¢ 20mm tool steel and form a spring.

& Socket Assembiy (Fig. 15

Steps:
Ea Frepare a 0. 20mm aluminum shaft.
Dia Cut and twrn irmto its specified shape and drill

amm hole {male) and ¥Y.5mm hole {(Female).

Fagt Afttached the socket to the tracer arms or bars.

Table 4 shows the layvout of the gadget combining the
c@st aof materials which is UOne -Hundred Eighty Eight
(Fig8.00) Pesos plus the melting, threading, and shaping
costing FPZEO0.00 making a total of F488.00 Fesos  only
adding the 10% overhead by using machine and electricity

making a total of PSE&6.80 For the Finished project.

Table 4

TOTAL PROJECT COST

SOURCES i cosT
1. Cost of Materials . = + o+ = F 188. 00
2. Llabor » - & 2 & & &« 2 4w w E00, 00
. Overhead Cost 10%. . « « o« o 48. 80

TBTAL . -« . . ° F o56.80
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This gadget is obviously different from the existing
gadget found in the market, offices and shops becsuse the
pristing gadget is made of wood withowt the specific
drawing scale to be ussd.

The improvised mgltiwsaale tracer can perform easily
and rapidly in tracing. transferring, reducing and

enlarging the drawing.



Chapter 4
DESCRIFPTION OF THE COMPLETED PROJECT

This chapter briefly describes the completed
Malti-boale Tracer in terms of dits structures, and
processess by Following  the formula fFor reducing  and
enlarging drawing.

It is expected that with the completion of this
gadget, it will enhance the interest and understanding as
well az remedy the difficulties of the students especially
in making their projects in drawing/drafting. That they
will be abhle to submit their projects on time with
enthusiasm for the succeeding projects to start
immediately.

Furthermore, it will ans%er the problems of the
teachers/instructors in the drawing/drafiing department of
Samar State Folyvtechnic College, for an efficient and
functional teaching and learning process on  the basic
skills in drawing/draftting laboratory.

Although this gadget is Timited only For
transferring, enlarging and é@ducing the size of the
agriginal drawing, this gadget is also essential to the
ones”  who are too willing to practice on their own,  bub

cannot because they lack shills. =

a7
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Structure
The structure of the gadget includes the parts and

functions,; capabilities, limitations, and process.

i. FParts and Functions

Table 3 shows the different parts and Functions

of the completed improvised multi-scale tracer.

Table &

PARTE AND FUNCTIONS OF THE COMPLETED PROJECT

F A R T B H FUNCTIONS

1. Hars or Arms -  Megasuwres the length, height and
width of the original drawing
by transferring. enlarging and
reducing.

2. Pole Weight - Berves as stationary that holds
the four bars in moving upward,
downward, and sidewards.

. Meedlies - Holds the poleweight from
moving.

4. Bocket - Berves as  the ztation of
poleweight.

9. Drawing Head ~ ¥Follows the movement of the
tracer head. :

4. Tracer Head - Traces all lines, points from
the original drawing.

7+, Dotting Device - Marks lines and points from the
original drawing.

8. Thumb Frass -~ Using the thumb to press to

slide the sliding device.
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Capabilitiecs

Tﬁis gadget has been made to augment sl
facilitate to the needs of the teachers and Eéudents
in the drawing/drafting department in Samar State
Folytechnic College to simplify and facilitate
demonstrations of b%ai: skills, It is capabhle to
reduces, enlarge, transfer designs and drawings.

This multi-scale btracer is unigue in nature in
the sense That &all accessories in the making of
tracer head; drawing head, slide thumb press, socket
and obthers, are made ouwt of discarded aluminum
materials which can be found anvwhere in the locality
or in any machine shop. Because it is made of
alupinum, it has also its gualities, like being
handy, durable, unbreakable and registant to

COrrosions.

Limitations

The Function of this gadget is defingtely
limited For transferring, enlarging, reducing of
ariginal drawipng to 350 setting which is eguivalent
to a transmiszsion ratio of L1700 to 131000 reduce
scale to 11000 to 12100 enlarge zscale set at pole at

ernd and pole in middle.



FProcess

The

reducing.

&0

process includes the operating procedures,

enlarging, maintenance and satfety

precaution of the gadget.

Ae Operating Frocedure

POLE AT END

Reducing Original Drawinogs:

Steps:

. Ingert lead or dotting device {(drawing
head) in the middle.

‘ b. Insert tracer head (lens) at the end of the
tracer arm.

T Compute the reglQired scale for setting.

d. Sight at right angie or perpendicular to
the annular mark in Following the points or
mark From the original drawirg.

= Fress the dotting pen as soon as the farget
is  hit by the annular mark in the tracer
lens.

e Follow until evervthing is finished.

FORMULA:

o= 300 -
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SAMPLE PROBLERM:

riginal Scale: lai00
Reproduce : 1 200
m
o= 500 ————
M
100
= SO e
200

= S00 {(0.3)

o= 200 setiing
LEGEMD:
M — largs figure of ratio
m — asmall Figure of ratio
®w o o~ sebting of @he ba s
500 -~ length of tracer bar

Enlaroing Driginal Drawings

Steps:
B Insert tracer lens in the middle.
b Insert lead or dottimng device(drawing head)
at the end of the tracsr arm.
ta Compulte the reguired scale for setting.

. Sight &t right angle or perpendicular to
the annular mark in following the points

or mark from the original drawing.
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=3 Fress the. dotting pen as soon as the target
iz hit by the annular mark in the tracer
lens.

£. Follow until svervthing is fFinishsd.

SAMPLE PROBLEM:

Original Scale: 18200
Reproduce z irloo
M
¢ o= BOO e
i
200
= H00 —————
100
SO0
2
®» = 250 setting

POLE TN HMIDDLE

Eeducing Original Drawing:

Steps:
aw Transfer the poleweight at the middle.
b. Ingert the dotting pen at top  left where
the pole weight stationed.
Ca Ingert the‘tracer lens at the end of the

Lracer arm.
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cla Compute the reguired scale for sstting.

&, Sight &t right angles or perpendicular  to
the annular mark by fFellowing the points or
marks From the original drawing.

e Fress the dotting pen as soon as the target
is hit by the anmular mark in the tracer
lens.

D Follow until evervithing is finished.

SAMFLE FROBLEP:

riginal Scale:s 12600
Reproduce E 1 800
M
o= B00 e
M+ om
LS00

800 4+ &HO0

S T JE—

= B[00 (0. 4285)

¥ o= 234,35 setting



Erlarging Original Drawings

Ce

Transfer the poleweight at the middle.
Insert the dotting pen at top left whare
the pole weight stationed.

Insert the tracer lens at the end of the
Tracer arm.

Compute the required scale for setting.
Sight at right angle or perpendicular  to
the annular mark by following the points or
marks from bthe original drawving.

Fress the dotting pen as soon as the target
is hit by the annular mark in the tracer
lens.,

Follow until everything is Finished.

SAMPLE FPROBLEM:

Driginal SBcale: 12600
Reproduce H 1: 400

HOO0

= SO0
HO0 + 400
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b
= 500 e
& o+ 4
&
= BOQ eme——
L6
= 500 {0, 6)
o o= 300 setting

TRANSFERREING:
Blteps:
e Use pole in middle,
b Use any number at right pole in middle.
(it L.ocate the cross point of the two lines.
da Render b fFigure +or setting the
adiustable Joints and the middle slide
thumbh press.
B. Maintenance and Safety Precasution
This Murlti-Scale Tracer is madse of aluminum
makterials, ingrder to preserve its appearance and
prolong its l1ife, the following instructions shouwld be
ohsarveds
Aa fvoid sliding and pressing the thumb press when

not in use to prevent loosening of spring.
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Do not place the pole weight on  an unlikely
position to prevent the reesdle from breaking and
dulling.

Wipe with & damp cloth and dry with 3 soft one.
Flace it in the box when not in use to avoid

Ccorrosion.



Chapter o
SUMMARY, CONMCLUSIONS ANMD RECOMMENDATIONS

This chapter presents the summary, conclusions and

recommendations of the study.

Summary

Based on the problems of students during his
teaching, the researcher sought to design, construct, and
test the Improvised Multi-Scale Tracer in simplifving and
facilitating demonstrations of basic skills for use during
instructions in the drawing/drafting class in answer +For
an efficient and Fumctional teaching & learning process.
It would come out as & working model of & project  that
could somehow Qive benefits to those who are engaged in
shetching and tracing. This will also cater not only o
the drawing and drafting students of this college but also
to surveving offices, for civil and mechanical engineers,
+or designers, architects, commercial and advertising
artists and most specifically for technical schools.

This gadget is ideally suited For the accurate
transferring, reducing and enlarging of drawings, Lot
plans, patterns, tesplates, pictuwres, trade signs and

dirawings without scales.

&7
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It has alsg its particulsr advantages in terms of
guickness becauss of its eutra ordinary simple design and
easy handling. It is operated by Jjust pushing forward,
downward and sidewards using the transmission ratios, pole
at end and pole in middle in order to come out the desired
sive of the design.

This gadget is made out of locally digcarded
materials mostly aluminum and small parts of steadler
barrel and iron materials which can bhe Ffound anvwhere in

the locality or in any avtomotive shop.

Conclusions

Based on the testing and demonstrating of the
completed gadget, the researcher found ouwt that the
students acguired more knowledge and ﬁéillﬁ in
drawing/drafting technigues with éhe use of the improvised
multi—scale tracer as a working model For an efficient and
Functional teaching and learning process on  the basic
skills in drawing/drafting laboratory.

The use of the improvised multi-scale tracer remedies
the difficulties of the students especially in making
their projects in drawing/drafting and enables them to

subimit their project on time.
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Recommendstions

Bazed on the Fforegoing conclusions, the following
recommendations were mades

1. Btudents should be exposed to an actual learning
instruction using the multi-scale tracer and in  them be
developed the feeling of enthusiasm, independencese and
sglf-confidence knowing that they possess shkills in the
drawing and drafiting designs.

= This gadget should be re—designed, medified or
improved to enhance better performance.

S Further sty should be undertaken for
additional function or use of the gadget.

4, Financial support to teachers and instructors
who possess ingenuity in developing instructional gadgets '
should be extendsd,

S The gadget should be mass produced by the
College for other vocational schools ﬁhn arg in need of

gadgets For instructional purposes.
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