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@1, £ . 7 ’  i .  ’: problemi?pnstraiﬁfs;?fe'§u0§ t?at
S : S s
: ‘ thé'aid should éxplain.the prin~,';q<
o | i ciples simply and in such a way
i that it is understood without much
f, detailed explanatlon. » : "
1.1.2 T
i  the-explanation from one stage tb
the next should be éradual and
cumulative.' -
11 T
‘bthe device should hcldvintéfesg
 and stimilate. | ; . :
Sy _
v»to ;éhieve‘thisvit shouid:be gra- -
‘ phically-effectiVézand_attract@je{;
  £ﬁe de?ice should be fun to work °
vith, Lo
I _ (s
‘the participation oflthe learner:* '
_.shduld'be complete . o
- 'the dev1ce should be eaa;ly manu—f{l
: factured., s -:1 } , ’f’iiﬁii
o : \ gl
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) introduction
o . learning makes 1iﬁ%le”funi far’a
. g k boy or a girl learning is quite
caf ‘ a separate experience from playing.
. learning is for them an experience -
which forces a restraint,da strain
e - ; as well as makes them grave. Ilsar-
ne ~ ning holds in stére a whole lot d¥f
text books, exercises and examina-
tions. it is a grim world. omn
the contrary plﬁy ig fun, it is
g » ; exiting as well as stimulating,
< " fantastic af the same time an in-
volvement. so the modern method
of teaching tries to combine tﬁe e
two. as a result learning becomes
o _ anatgér game, a play. it makes

as much fun to learn as play.

man has always sought aids to help

p ' . him in menial tasks. one suc¢h is -
o in computation. the chinese mer~d
Ssli ; chant using an abacus or a mer-

. , - c¢hant using a cash register are

all using eampugatieﬁal aids. to-

day the computer has taken over
as the main computational aid, -

but a computer is much more then
T oo
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_that. .todays computer, a far

ery from charles babbage's!'ana-

lytical engine', does préc;icaliy
all mathematical cémpﬁtatibnéaaﬁd
takes ecisions whether it be ih'

launching a man to the moon or it '~

bé in assisting the scientist .

his laboratory breaking the gene-

9

g o tic code. i
®9 . ¥t

3 ’ the computer as we know today 18;
making the second industrial re-
volution take place. the effect
of computer on “ur society is

9 phenomenal. the development of ~
computer is so rapid that the )
computer will be an inevitable -
tool to the management executive,
the seientist, the teacher eﬁc.
, .y : the list is never complete. we
will aiso see a new géneration >
that takes computer for granted
because it learned about the binary

]

system in elementary school and

2

boolean algebra in high school,

as suéh there is an ;mmensé need
for this coming peneration,of

educational aids and of toys for
the kids of the next ggneraﬁion ‘

L]
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information " s y

’

the computer which performs so
many variéd tasks ;t gaeh mira-"

culus speeds consists of basically

]

) @

of five elements which are common

@

to all computers. o . .

3.1 ; ;

. the 'input' translates the inpn%y
»infermatiaa prepared by the opera-
tor into a form to which ﬁhe ma-
¢hine can reapénﬁ. thé major
u@urceé of compter input infor-
mation are punched cards, punched
or magnetic tape, a special type-
writér or an@thar computer. fre-
~quently, the input ig in analog
form and is eanvertad to digital
format by an.analag t@ digital
}aanvsr%%r. the input system cof-

- yerts this information into a seri-
es of signals, each signal is ;
merely the presence or abseneeﬁog X

" a voltage or electric current. a
‘'signal is there or not tﬁare at

~any particular time.’ when the
information is put into this form,

 the computer is able to work witn
the infe;magian,and grbeass it

%
® . @




v ® . »

. through & series of logic opera-

:  tions. ’ ¥ .

3.2 . P
the information now in the form ef
; ' signals is next sent to the dome .
. = pnter'*mwmary* in sbbrage. this
element at@res informatiod until
it is nae&aé. juat as the humna
memory stores phone numbers, mu151~
plication tables, addresses, sche-
dules of what they plan to do etfa_’
the computer memory stores informa-
tion for future reference. this
- _ meraly»at@ras'tha data and gives

them up @ﬁ demand,

.

@

deviesa/aaeé as memory elements .
1ne1ude magnetia cores, magnatia
drams* magnetie tape, and electronic

eircuits, S e

»3

the 'control! algmentric an'agtﬁvé -

S

one., 1£ selects information fra@

the mamary in hhe preper saquenea

and sends the information to ather

elmmanﬁa* in a&gitian the aan%rel

seads alaagkaammands 80 that pro-
ff'?  | per operations will be perfarma@'
. on the infarmati@n w@an it aﬁ&gg

™ L
°

® o




iarrives’, thus the control ele~

. ment makes decisions. °

L »

3. » Biise 8 % .
the'arithmetic unit' receives thé"
information and commands from the ’ °
control unit, here the informa-
tion is analysed broken a;ﬁn, com-
bined and raarranged in ageorandee
with both the basic rules of léat%v
designed into the machine and the
comnands received from the control
unit. a variety of arithmetic
operations may éa performed at

- this time.

the astoﬁihhing thing here is téat
there are so few rules of logic
designed into the machine. the
power of the digital computer is
that'ié eah»perform complex opera-
tionms rapidly by breaking them down
into a few simple operations that

are repeated many, many times.

°

35
the signal after passing through
the arithmetic unit will be in the

,fﬂrm of an answer. the answer is

passed through the memory unit

and to an ‘output!? element. this
¢ ' ;.9

L)
»




-does tﬁawraversa'afjéhn,inp&; ele-
ment. eonverﬁing the nawitraiﬁ‘at
signals batch inta a farm *hat aan

J

- be underat@ed by tha @perator ar

5 - by other machine and presenting a &

permanent record or a visual dis-
play of the solution.

-

]

the language most number of com-.
 puters use is called the 'binary .

number system',

3.6
the binary system
rit was the famous 17th éentury o
german mathamatia&an gottfridd
wilhelm von leibnits, who a&vow
~ eated the use of binary namber,
~ which has 2 for a base. Ithia sys-
k%an 1;nﬁs easily itself to the
 wﬁrk$n§ of the computer and its.
logic. the basic elemenis in ;
ea&iy computers were relays and 3
gwitches. the operation of a o
switeh-ar a relay 1s essentially
binary in nature, that is the
switch is either om (1) @s‘ off (0).

the more maﬁarn eem@uters also
- use the samu lngia binary system,

e R

vy @
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computer logie 7

logic is éefimd m %tm miemo
of reasw&iﬁg; mmra Praperly, it

o* *

is the science of necessary in-

ference, because it describes i
~ when a statement follovs from ° .
other statements.

the strength of tbe‘digital com-
.puter is in its ability to per-
farm’iﬁgie'epératianu, the com-

puter a&n‘fallaw’¥arying instru-

- ¢tions that are aiznitis& by bin-

@

ary 1 and Q natatiwna.

for a computing maghine’eq use
logic, the logle statements must °
be broken down into gymbols and
uqaa?iaﬂéﬁk some means must be
provided where-by everyday verbal ;'

_ﬁtatemanaﬁ can be translated into

symbolic statements, the most
elementary of these symbols are °
the symbols of true and fast. ‘in
logic there is no place for either
"may be! 5t vperhaps® . Q&graf@re

ta'exyresazemmgfktaly the condi-

‘ tiaaa'ax‘€§ﬁé535a false, only tqe

binary symbols 1 and O are needed.

.

o 11
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.the twe. fruth values'! and 0

L

are readily translated injo elé;
ctronic 1nnguaga aa $ithar e! tw@
valﬁage lavsls i.ug vnlﬁage and

; s ®.
o £ ]

no voltage. .

3.8 the logic aperat@rax‘Auﬁ, ORy
NoT. B

34580‘1 2 s
AND operator. : :

‘for example a friend may tell you

that if and only if the weather
is good AND he has a day off, he
wiil play golf saturday. let s .

~stand for "the weather is good",

and let ¢ stand for "he has the =
day off", if s is true (s = 1) .
AND if ¢ is true (¢ =1 ); you
wvill find your friend playing golf
saturddy. however, if either s,

or ¢ or both are false (s = 0,

or ¢ = 0 or both) you may be assu- |,
raé that your friend will not be ° |
playing golf. i
whether or not your friend plays
golf is determined byjthe truth
of both s and ¢, the truth of s
are ¢ standing alone will not *

determine whether he is playing%
o 12

® 9
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syou aré'énly interested in bbth

g and ¢ being trua. a symbqlie :

repreaenhatien 1& tharefare ngedv

>

ed to shaw that both 8 and ¢ are

CPLE A

true. the logic equatien s.c=1

ﬂaans both 8 and ¢ are true. t@' ”

put it in another way 8.¢ = 1

| 'means that s and ¢ are both true

at the same time, the dot (.) °
defines logic conjunction i.e.

‘the logie AND operation, note
-there are only four %ossible con-
bination of s énd c. if s =1

¢ must be either 1 or O and if »
e = 0; ¢ must be again either 1

or 0. these foﬁr?eombinatiena @xe
listed in the table. the third °
ealamp g&ves the vaiue for the ex-
yrgssian s.e;‘ for each pair of

values for s and ¢. -

3.8.2 0

OR operator

assume now that your friend is a,
carefree sort and that he will play
golf saturday if EITHER "the wea-
ther is good" OF ”hedhas the day
off" OR both, mnow the truth of

]

s OR ¢ determines your friends

9

;e

v "



.intentions. this i;‘nat ta‘;ay
that s or ¢ atandimg along gill
neeeusarily tuil you whether gr
not your fxiedﬂis playing galf.
if s = 0 ("the weather 18 not o :
good"), you still have no infbrgﬁlﬁ:
mation about his work schedule, °
your friend may have gone to play
golf anyway. a symbolie repran:
sentation is needed to show that‘
ExTﬁER s OR ¢ OR béth are tru&.
the logic equation 8 + ¢ = 1 means
either s OR ¢ OB both are true,
that ié at least s =1 ORe =1, .
thé plus sign (+) defines the
logic disjunction i.e. logic OR

operation. this logic symbol (+) °

is entirely different from the
arithgetia plus sigﬁ and the two
should not be confused. the truth :
table shows their relationship.

3.8.3

NOT operation %
the logie 1nvaraianf let us re-
examine the conditions ecneerninx
your friend. 1f9yaaa§sed ¢ to re-
present symbolically the fact that
"he has the day off" and if with-

in the same reasoning prbcess s

-

e

o g
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9 j s 9
5 J - 5
]

-you dedired to repredent symbo-
lically the fact that "he,is sche-

duled to work", would a ney symbol
@ .

‘be required? the answer is ‘no',

a new symbol is unnecessary and

can lead to eonfuaian. ‘a bétter f"“

zaehniqae.in to modify the original®

symbol to show that it is ah oppo-

site or inverse, of the new state-

ment.

gince ¢ = 1 already means that it
is true that "he has the day off",
a modification of the original
symbol is needed to show that "he 3
does not have the day off". the
logic equgmen € = 1 fulfils this

9

need, note that ¢ is the opposite,

or inverse, of ¢. if ¢ is true

then € must be false if ¢ = 1 then

€ = 0. this basic logic relation--
ship is shown in the table. ¢€ is
always the inverse of ¢ and may be

read as NOT e.

9

flip-flops

the device most widely used for a
storage element is a flip-flop.’

9

: 5

Coe



‘4% is a bistable dew;eéa an ano-
logy of a see-saw is appropriate.
1f the left side 'of the seb-sav
is down, then the ball will be a}

the left end., the system is c&moj :
—— .

pletely stable in this pasitiann
it will nat change unlass»aowething

else changes it. when the righg ?

@

gide is pushed down, the ball :
_rolls to the right end. the new

N position, although oppa&ite to
the old, is also stable. the

: gystem has @ﬁlypthese two stable

?' o . i At states, which may be equated to

4 , the two binary symbols © and 1,

ﬁ : shown in the drawing, 1t is this
e equtvalen@y that make tne flip flop

&deal f@r eomputer worke.

o7 : : here there are no 'in~between'

gstates. any etherlatata is un-

stable, if an attempt is made
e balahﬁa the system by putting .
e kth@ boll in the center, the sli-’
e Suie  ghtest tilt eame causes the ball
=z : g to mova to one side, causing more
- : tilt., this moves the ball even
farther, ana the tilt increases
’ until the system reacpes a stable.
e ‘ ; - | b

- 5



9 A

3$€ata¢““§ueh aﬁtiaﬁ,éwhieh for-
ces the system to rapidly;seek
one of its atable°§ta§?s is called

‘regenerative feedback'.

il N

since the &yﬁta& has only two sta-..

—

L @
- Je‘d

ble states, one can be defined as
the set state(8) and the other as
the reset state(R). pushing the
left down puts it in the set state
.and the right down in the reset
state. once put intc either state,
the system w%}l remain in tbat‘
:state-ané sﬁare“tha information
regarding that state. by defini-
tion when it is in the set stats,
it is storing a binary 1j when it
1s in\bﬁa reset state, it is stor-

ing a binary O.

in electronics the physical up‘anﬁ’

down can be @@rralatad to the con-

dition of two descrete voltage X

leve 1s.

a ?liplflmp can be implementad
electronically with two NAND gates
as shown in the figure.

toys could be educational alds.

@ - v
5 :

b *




v ; 9 9
9 9 o
9
» J * .

.the pr&sent edueatioﬁag system

uses them extensively. . the basia 5

g ‘ ”':?if urge for learning 1n a child abbs
TECHNIKUS { !

out of its elemental curiasity. 1
 the toys help develope this cunii

osity. there has been a number =——

of attempts throughout hiatary fer o

the development of toys as adu»
cational aids or as engaging tools
for the child. :

w

e recently the ‘gutes splelzeug' .
group of designers at ulm have
' come up with many types of these

toys,

they have divided these toys 1ﬁto
the following 6 Categories.’ N
1. toys for babies

2, toys for movgment

3. tojs for fondling

4, toys for playing roles

5. toys for econstruction investi-

gation

6. toys for group play.

3.1
the fifth category here concerns

us most.

\)

under this we have many systems.

18
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" v b =
o )

‘;startihgvfrom the letter blocks

and building blocks to ibe meccano

sets. B .

) v =4

3.2 - ;

recent trends in electronics and

also developments in electronice

nave influenced in the develop-

mentx of toyé. the two forms in
whiech this has been done is 1.7
.in making electronic toys and 2.
in making electronic.building

systens.

3.241
braun and philips have made some
imoortant contribution in the

)

second field. , >

3.2.2

the braun's'buchlabor prinzip der

, experimente' teaches prineiples of.

electronics through a system of
magnetic building blocks layed to-
gether on a sheet of metal.

]

the blocks when layed together
graphically show the complete cir-
cuit and also with the help of

a dry cell bétﬁery works.




]
v} 9 g
J

J Wi
I

AN J i © 4 this also makes usé-@fecartéons'
- 4 to explain the various princi-
‘ ples of electronics. Yl

9 -

2 »

o

353

g
= ‘, i
g

the philips has put forth some seks -

which are very similar to the . .
b meccano sets, they have different
= » all transistor kits for making ;

interphones, radios and some me-

“chanical toys using motors etc.

)

3.3 &

in india alsh there has been some
effort made in this direction. 4
in electronic company from poona

is manufacturing electronic kitks

for learning the principles of
electronics, by the use of
simple accessories like transis-
tors, condensors, diodes ete. -
more than abauﬁ 30 experiments

can bé made from phase. -

g | 3.

. ‘ R as for the teaching of electronic
digital computer is concerned
there has been u lot of work done
in auétra1ia,‘eng1anﬂ;and by
philips. but thesé have tried
: W, b 8 | 8 20

é . 9 5 iy
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’,to teath’computers td engineers,
engineering students, egampa?er
programmers, @oﬁwter service en-

o I~ {
gineers efe.
30}"911 2 o

one such equipment has been in -
use in university of uyﬁw&; for
teaching digital eempuhera for .
final year electrical students.

B2
similar equipments have been pmft
forth also bz efeo, philips ete.
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: ‘b, ~ %
analysis , Al e ]
a8 no similar e;iqpiqg produch

which tea;hss the basiec prinei-“:

plos of Tiligarer o Evatienle;”
an analysis of a diaehrcnical

teaching device is made. . )

the analysis of such a product
is as following.

the product contains transisto-
rised digital circuits for good
,aimnlation of” aztual dégign pro=-

blems.

the devices &ses different modules
for teaching the most basic com-
puting elements such as AND, OR,
NOT ete.

the front panels of these modules
~are inscribed with the appropriate
ciroult symbol. operations of
‘these logic gates are indicated
by lamps. interconnections bet—‘

ween these modular gates could be

s

effected easily. this lends easily

to build bp more advanced logi-
cal circuits. .



9 o o
g . ® 5

° @ ® s
o g 9

s ,an eptimﬁﬁ basic size at
14" x 7" is used for eaeh 5tanw

dard module. aigo single moda-
lar advanéed lagie circuits are
available for replacement. f£or
example an AND and NOR/OR gate °:°
suitably connected may be raplaéedge
by a half adder. these ugﬁts
could be buiih up to evolve eir-
cuits capable of arithemetical
‘operations., all these require
a considerable number ef these’
modules. ﬁhiﬁqPQSQS thie problem
of storage. a convenient storage ’
system is deviced. also a rack
suitably wired for pahels 1s
built. thene‘l@gic modules aré s
suitably inserted or removed
for the display of various legie’
eircuits. this cuuplaﬁa uyst«y
of storage and display rack can
be réadily,transparted& making
it a mobile self-contained unit. .

ot ,

functionally this system caters

to the ﬁa&& of a class room edu-
cational device., for good visi-
pility to the whole class the -

© 2%

X )
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» black ¢ircuit symbols om a yullé?

>
»

background issused. Bt

for ease of connecisior: and good ..
visibility a maximum of nine sfan-
dard modules are used at a time. .,

>

the &esign is envisaged injsumf 4
a way that the instructor or a

student can proceed from the baéia

elements and build up more and

more complex arrangements.

4.2 5
this device basfeally is a fun-
ctional design. and as such
‘little thought is given to the |
formal or aesthetiec aspects of

design.

o

P
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hypothesis and synthesis e

)

5 ® 1 @ e 2 ; 7 °
hypothesis s .
5 @ 1 L] 1 . %

the system should be able to @?nvey:
the principle in the aasia§§ way.

L)
»

Felel
the system should explain these

%rinciples in their natural gra-

o

dual sequence.

/,‘; »?
54143 |
the system should be a stimulat- :
ing axperienca; :
5»’1*’4‘ Lo ‘ | ; =

with the help of a binary bloek
‘one of the units should be able to
perforn simple arithemetic in gﬁeh
a way that the block and the dis- 5
play help the student grasp the
binary addition and subtraction °
and multiplication ete. without
much help from anyone else. i.e.

~ the unit should be salf»explana~'

@

tory.
5&1.5 trh@ s
the system should enable’ the, .,

Yy 35
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s student.to explar& the more @@Mf e
plex logic. S5 .
ek e .
the system should/exg}giQ.tkg ;,.
whole ccmprahenéi;;aégzzgtéé : ,:;_
5 such that it is ¢learly and w;gu» ;‘
' out misconception learnt h&:tha
student. e
5.1.7
-Hille ‘ , the cast should be such that at
; least some of them should be
e bought by thsws;u&anta‘%hamsemves
wvhile the complex onee could be |
£ had by the school.
5.2 .
synthesis ;
the various basic factors that ex-
plain the principles on which the
eamyutér works aere catogorised. = .
these could be done so in the fo-
llowing manner. : i
1. binary system
2., logic gates
3. boolean -algebra |
k, arithmetic ap%ratioar
9. memory
. i comprehensive computer o
gl T2
° E y =
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there exists a gradual 1@;&9&1

- sequence from aaaaraatar to ﬁhg

L4

other. actually the baaie ele~

29

’mantary logic af;a.nuugnicrzifn

such that this could build the -

']

different units of a computer by °
the repeated use of the logiec.

@

5.2.2

\mhe»binary systam of 1 and O and

its relation to the decimal sys-
tem is an essential part of a
teaching sys;;m. as the decimal
system of numbers has been the
basis of man's mathematical pros-
gress since he firﬁt learned to°
count with his 10 fingers. this
could be done by automatic con-
versiag and display systems. or

by a conversion table. this could.
be done even by a system of teach-
ing, through radios whereby the :
pupil repeats the conversion and
tries to memorize it like the mathe-

matical tables.

5¢2.3 ;
a graphic elusidation of the ¢du-
eapt’@? 1 and O with rzspect to the

0

9 ) )2'?
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' .electronic state could be done ' o
with the help of aimple~ei%gui£
with a switeh aﬁﬁ»g l%ght'huibwé

o 9

5¢ 2.‘4’ b T S ; d

L
»

s s

the voltage, no voltage idea af‘ o
1 and 0 is also explained with® = °
the help of graphical circditg.

this could also be elucidated .
with the help of an anology of

a water tap. the watertap opens

when 1 and closes when 0.

@°

-y

3

542,95 :
the logic gates AND, OR and NOT
are the main basic elements upon
whose principle differentethe °
computer units could be built,
these gates could be explained
again gsing the simple electrical
circuit. the eircuit consisting
of a bulb and two switches. the
two switches signifying the tﬁs
inputs of an AND gate. the OR
gate can also be built in a simi-

larAway.

the basic logic ;f these gatas‘
could also be elucidated by meadhg

of logic statements. -
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9, @ 9 . .
, as the ‘main constraint of this .

problem is age, these e;planatfbn i *
and demonstratioh of 10;1;‘;h9§1d

be of interest and stimulate the °
thinking of the boy or the girl,”
there should be a continuity of °.™
thought process betweenlthg basic ..
principles of various faeté&s.

as the building block and modulds
in building of many toys is now-
a-days found extremely effective,
the idea of these logic éodulea"
being used as pgilding blacks for
cénstrueting a camputef could be ’

made use of.

this lends itself into building,
complex logic circuits like half
adder, shift register, etc.

42,6

structurally the units should S;
self contained and the material
used as housing should be carefully
selected taking into édnsideration
the ease of formation and ease of
production, and structural stabili-
ty. plastic coukd very well be
chosen for this. another maten%gl

is mild steel sheet. q@@d also can
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5¢2+7 2 ’
functionally the ;#atam dhéﬁldjb@
able to teach the baaic ppineiplﬁs .
without making it two bering and
dull. the symbols used ahaald‘bt
standard symbols conforming’ to
international standards and alsc
making it easy to grasp the pri- .
neiples without much effort. the
front panels of the logic modulas
could be graphically represented

by eircuits and\apprepriahe sym-
bols. the logic statements could
be aided by»graphic representation
making it very easy to grasp the
prineiples. |

5.2.8

ergononic design is also an impor-
tant factor in deciding the form ‘
of these systems. thé d&splgy unit
should be illuminated in such a °
way that it is easily readable

in the sitting pesition without
much e$f0r£ to the neck or-tn the

-

%

eye.

< A
in the binary-to-decimal conversion

a0
9



nixie tubes or '7 m
bar being 1&3&1&:&;@0& W ﬁ._

54249

aesthetically the system smm L
attractive and meaimn . m
“vice should be elegant tmi M %’eﬁé
the ecolour and graphic on gm Pl
a very important role. these &mzﬁ
have the cumulative effeét of m«y
wing the person near it and stimu-

lating his curidsity to use it.
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6.1 o ot
design decision 0 :

the stage of decision is an im-
portant one in any process of de- *
sign. this process of decisior J 2
involves all the previous fért
mative steps, and finally in-
fluences the designer to arrive

at a solution governed by the
constraints or the de%ign res-

(R

trictions. - .,

the designed system consists of
firstly a binary to decimal conver-
tion unit. with the decimal illu-
minated display. a binary block
of 1 and O is used. the binary
block ;s mereiy a gviteh. the

9

basic binary difference of 1 and

0 in this switeh is intrinsie,

here the principlavar»binary coded
decimal 1s used. for each deci-

o

 mal digit 4 binary digits are ne-

cessary. 8o the children could
play with these binary blocks and

investigate for themselves the _

v ¢
different binary numbers for any
decimal number. 4 S ey w0

32 ‘



v-as the ans and girls uﬂing it *rﬁafbi

consisting of a lamp, and a swit&h

-lamp is off shows O and when on

shows 1.

0 \ J
G =2 ] 9 9

2 “J % »" /
9

be given an understanding of what
actually 1 and O means to & come

puter, 5@Jthat the use of bin&ry4, .
number is justifiea,a,simpleblaak

in series, powered by a 9 ¥ baftery’
1s designed. the switch when the

the principle of an AND and OR gate
is given by the AND and. OR blocks.

these blocks are also powered by
9 v batteries, and elucidate the

~ prineipes of AND and OR logic with

the help of an anologous electrical
gseries and parallel circuit. the
anologous circuits are inscribed

on the top panel of these blocks.

| the binary blocks are ggain used ,

here for investigating the\priaeim
ples of these blocks. the blocks
also on one side of them are gra- ‘
phically inscribed with stendardised
symbol of & switch épen or closed
according to its binery character,

‘the AND and OR block side panels
- are 1nser1bed with the truth tables

l

which the pupil can use in bis -
o e

© @

i
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_investigation of the pr&neiples; 7~
here the binary bloeka'ﬁla& ia.
important role. whay alna signiw

fy the building blacks Qf a digin

)

tal computer. thay alsa suaply,
the continuity between tha variaua*
elements of a computer. t%ay &1’@ J

give a graphic representation.

9

all these units are housed in poly- -
styrene housing which has good

- colourability and could be manu-
factured in a large scale by in-

i
jection moulding at a low rate.

the binary to decimal conversion

unit employs electronic cireuits

which cen be made in a large scale °

by the printed circuit technique.

for elucidating the basic princi-
ples of AND and OR gates a graphi-

cal logic diagram is also used.

the advantages of these units are -
that they provide the necessary in- .
volvement to a boy or a girl. they
stimulate‘éhem while they are in-
volved. their very basic prinei-
ples of usage interests them. *
theg along with logic bg}dx their
interest, there is a graduai gﬁ

(%]
QO
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.building up of principles and a -~
logic- continuity is provided by "
the binary blocks. except for
the binary to decimal eonverﬁign ; .
unit the other units-are. wreaﬁle .
and could be used with an easily *
available and cheap 9 v battery, .
© Lﬂ i
A
@,
\‘§ : 7% >
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