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o+ We learn ﬁbStly through aur'éyes;}iEveny :

yreperly fanetienimg human,belng, transfarms

»

the v1sual signals that he reeelves fr@m @utslde,

 in$® m@anlngful entities. Withsut the perceptual
 Qrdering of hlg,sense resp@nses into the 1mage'
jféf fhings'in spaee,>éan‘¢anjnot erieﬁ%.ﬂimseiﬁ"'
*iégﬁ without sha@img his physi¢al'enViron;ent in
* k§eéordance:with'ﬁhese_iﬁages'he can not survive.

Appreximate contribution of @ur sensory. 
'\‘ergans in learning are given below :
J 1% through,taste;_j ,. ' ot
2% through touch =
‘  4%'thr@ugh smeii -
10% through7ﬁearing;
-‘83%,thrcﬁghvsight”,.;

Thls reveals that leaxnlng through 31ghf'

3 ;@vsrshadews 1earn1ng threugh any*and-all other :

f;Vsenses that, no adjustment f.r errmr or

‘;‘im01dents and exceptlon,vceuld 1essen the

®

7%mpact of‘81ght Qn'thenpracessnand 1earningg~fﬂgﬁ
we d@ nmt thlnk in words er-numbers but
w,@ur mind thlnks in pietures or natural forms
 and shapes, present in the surreundlng enviren- -

‘i;ment. To cemmunlcaté‘facts, figures and ideas -

 ,visua1 presentation’is the mesw effectlve medlum,_f




@EMRAL BACKGROUND ’ 2
Audievisual aids have very great influenee .

gin.aéueamimn.‘ The students grasping pewer of

?\/emend@usly with autiov1sual aid$.~ S

Tha extensive develspment since 1900 of .
}the v1sual-aids movement has been due to :

. .vsocial and'economic changes which have °
Qmade new demands on education; » |
n . changes in educaxional thihklng,
5 populatlon 1nerease 1eading to relati‘ve
,teacher sherfﬁgeyand need for greater effleieney,
. a need to make the best use ef the
élnf@rmatlon explosien; 0  ¢ :v? -

 . the possibilities p?esented by tachnologieal ‘

<‘deve1@pment. -
~ Different ?m‘edi«a :Lik'e ‘o'vemma’ipmeetie'n.o
:?eplscepiq pr@jection, slide prqjection, films

uand telev1s1@ﬂ etc.vare develeped for glving .,f; .

f_'ivmual‘ aid ;in _e»dueatmn_al (ﬁe,lds.‘ .

All these media are quite p@pular in w%stern
‘;c@untries. Indian schcels alsa have r?alised
 £he importanee of audiovisual aids and they are
'fnow uslng them more and more in thelr educational,‘
Afp:@gpammes&, Indian Gevernment is also noW a days -

>
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0 e e ‘
°® - =g ® - i-. : B
g television medium fer edueational.purpose.
; o | .

These media are nct deslgned to suit thﬁ
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INFORMATION FROM SCHOOLS B
» °

i Maj@rity of the sdneels o not haye- °
}ditoriums er 8pecial rooms for visual: display.

@

ffMany schools used to convert a cla&s room into

;a pr@jecbion room for temporary arrangement. »
. - A3 the .,teachers interviewed like to
'~,haye'namber‘of'visual;aidsjte make teaching
efficient and easy. ,-\ v e

v

. M@st of thesa ‘teachers complain that
f*they cannot use visual aid equipment too often,
- am wh@le 01855 is t@ be shifted to projection
”roam which creates l@t of disturbance and

censumes time as W@llo=ﬂw" :fu

”; Controlling the stude*ts in dark is not

éfflcient and pamticulaf”"
it gives lot of tr@uble.ﬁj
. Mest of the. schoolyu‘f_,

_ ’or 8 slide projector and thGSQ:sohémls are using

0. 5

’them malnly fer functi&ns._;(iff”f f_fe';‘

‘ v$tory, ge@graphy, 

j,need maximum nuﬁber of v1sual aids.;

. Subjeaxs like: ,Lences,

- Maxzmum tima of visual éid,ﬁsé 1s about
";60% eut @f 35 minutes peri@d, for subjects like
{sciences and geography.;,_iﬁ-wi,'[ -;m;“‘, jiﬁ“

. In most of the schoels;these instruments_¥l
_fére eperated by thedaelaace teadhersvand this ¥”
fcreates lgt of problem in manipulating the time-‘-*‘

. table @f whole Sehoal. fn- -




: A
. All thesé instrument% empley tléie bulbs

oV

;mh aré 1mperted.‘ Many times in small towns

L

st@red in large number.

o

 . Mest of the schools can afferd to pay

@

1006/& for such inatruments. .
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INFORMATION EROM STUDENTS a

9. ) )

fdrawimg ﬁo draw flgures on black—b@ard.», ?.5 >

)

. Some of the sclence teachers ask the
';students te refer the text books for flgure$
“while teachlng zoelogy amd botany,,as all -

- sehoo1s cenn@t afford te keep all specimen

ffslides and expensive micrascepes\t@ study e

‘fdetalls. - _ ,
;,  . Texj books give flgures and 111ustratlens

,mestly 1n black and white and printing is alse

,;net good.«;

~ cannot see;mﬁ" , maps._'




ATION FROM DEALER ~° = -
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. Very few Indian made slide pr@ject@“s |
.aVailable in market. i
. Not a single Indian slide projector is
a ng‘a@t@matiéwqff%emi—antomatic sriaé feeding
ywarrangement. o | | ‘
| Bulbs are imp@rted ‘and cheapest of these,‘ -
7‘Salvania costs Rs. 75/--which hes life of only
%5 hours.
v __ =
The” spare parts for slide prajector are

9
9

fnet avallable 1n market,
Pr@gectlonfleHSSS“are imp@rted fér ali e
 these pr@gectcrs except Central Camera s- ‘ |
 '§9lar pregector. . ' . i

. No dayllght pregecter is avamlable ini"
}market : Only recently 'ﬁh@teph@ne have }_ug;
Vamneunced rear screen 8 mm film prejeét@r..ni?'

0 ; Speelal edncatl@nal slide klts are ﬁet

] : L e

.available.



j{,fevmamp PROJECTOR | o’

9 Bl

~This 1s véry popular v1sual aid in western
co tries.but not muszh in Indian schoolg due to
havailablllty and cost. The wiselling 157

3éest of a Phillips (Holland) overhead projector
s Rs. 11500/‘-‘.; '

e The overhead prejeetor is designed for use
’ 1n dayllght conditions. The prejected image »
,slze an the screen varias from 6 te 10 - sq. ft.,
- Seme overhead pr@jectors can be adOpted to show
’f‘35 mm films and 2 in x 2 in slides like Ofrex—

.: ’f@rd1graph.

® : -

Technamatlon adds the posslbility af

@ »

1inear and rotary mmvements at varlous speeds
&"")

_te a diagram using the applicaﬁion of polarized

11ght Wlth polareid s&gments in the transparency

1ens.f

'» Princip1ep{ }%Q'

The prlnclple‘ef working ls as shewn 1n
fphotograph._ Thls con31sts of a b@x whlch
faccemmodates progecﬁion 1amp, refleetor, plane

@

'  reflectlng mlrror and a translucent acetate

oo film rcll,fn which operator wrltes;f Above the
_ . : , ,

. box aikgvgryigal pi;lerzls fmt

e

'Whl‘?h a _ -

= -
—



e j

lens unit and a reversing mirror élid%35; The

lens has got a focusing arrangement. s
e ; ; ® )

9

Light rays from projection lamp travel
/tswards plane mirror,are reflected and passecl
;threugh the acetate jilm with wrltten materlaL
and are focused using the lens system. Lateral
k_1nversion;is done by- the top reversing mirror

rays
andia’.)z”e dlrected towards the screen. Lens

j’:system is of short focal length since this

:‘_progector is te be placed near the screen.

: 9
s : : 9

‘Merits s

j; A dark audltorium 13 n@t required.

Y The presenter can face the audiance

 wh11e operatingdthls pr@gector._'};’ '§‘  s o)

U

« As operator wrltes on the acetate fllm’

itis p,@gected. ’_’; : :-~_l', -
' oiv Blides and ph@tegraphs need not be“

e : b

‘°collected.

-

Demerits -

Althmugh th@ everhead pr@jectcr\lsJ»“

; 1ntended for. use in dayllght conditions the

9

image is not always ﬁery good.} Llnes can easily

' 'disappear unless these are fairly heaﬁy at least

v,

1/16 in thick and wheﬂever posslble suppert is>4  

t@ be g1V9n1W1th tcnal or colour\area.




; . ; .
o . Colours like yellows and browns are
ifficult to reproduce well. Red, blues ard

9

green give good result. -

¥

« Pull colour transparencies are difficult
- #

1~tran3port_and awkward.to.se% up.

27 mHE EPIDIA;scjoPE{

This 1nstrument can be used for projecting
Tphotographs, prlnted materlal as well as slldes.
: Thls is available in market and many schools are

u51ng this in<thelr educatlonal programme.

: Principle - v e e

Photograph shows the diagramatic view of
the epialascope. For eplscoplc prngecticn 1amp i
1s plased at - an angle of 450 ap that parf of

its lightffall f@n the ebgect and remaining on

”v; object to glve unlfarm 111um1nat1@n. Light

travels from mirror D to the 16  
to the screen.t nght is pr0v1ded by a 500'Watt3'"
1amp.', 5vk& B 1s uséd for coellng purpoae.,_

For diascoplcdprojectlon the 1amp is turned 
;_ vertical and pushed ferward near the oondenser!

asseoiated aleng w1th the 1ens Cfvand*lt works -

¥}

the mirror A whleh reflects it back to the H*'J'Vf 1

02 and thence Fﬁ';"



® : o)

Phetegraphs or prlntsd materjal up,ﬁo

=9

 size of 18 x 18 cm can be projected. ot

- No speCIal slide meking is required.‘
'. It can be*used as'slide-pr@jeotor also.

;semerits -

G Instrument is &ulky.

J

- Ph@tographs and prlntea material get
‘:fwrlnkeling due to Very hlgh heat pr@duced by

”?fthe 500 W Lamp. e o

. It requires dark auditorlum

jéberaxlng?thls;instrumenta’

37 PIIMS

‘“_medlum Gccagi“naly.  Pr@gected 1mage 8156

foo much aepenéing on whe he]g'

class roo: *wused.: In clnelo@pfmaximum size

*113 18 X 12 nches.  

Leng fllms can glve‘aJriﬂh and varied

@ i . o 2 -

5 Teaeher can not face the students while 

prad

]introductlon t@ new subgect, whlle short films o




9

‘_Jv1ewers.

9

- 5 J ‘ 186
of 4 minutes in“length}. These usuall, deal .

with 51ngle concept, demonstratlon or toplc.

Qi

Any frame can be held by remote control.¢ i5{;,:

Principle =
A ié the lamp mirror or refleCtdr:fqr'\
the film projection lamp B. C is the? condenser

. ey

and D the shutter whi ch retates in front of the

fllm aperture E F 13 the pregectﬁon 1ens.

Merits - -

¢ Fllm is h1gh1y motlvatlonal and 1t can

prov1de nearest substituta for 1ife experience,

having the pos31bility of realistic image,

- colour, movement, time and saund. o

.

« The range of v1sué1 techniques is great

allow1ng many ways of communicating for dlfferent

obgeetlves dlfferent learning steps and dlfferent 1 \

o It haﬁ 2 1ife quality in c@ntrast with
stills fr@m fllms.ﬂ

held by remote conir&l for detailed diacuésion.f’-'

" Demerits -

o @ .

'. Film maklng is. too costlyuln India and

- eduoatienal fllms are not avallable‘“"




to other instruments.

. It requires akilled{pﬁeréxarjandiQ@?k"

projection room. s

i

47] TELEVISION

Television contacts massrandienge_and
gives the SosBibility of mavs S4aciiiE vileh =
isvimpertant in ecomemie terms,of wpoorer
countries. H@wever the prgparati@n of progra-

mmes for mass audience has disadvantages : .

9
@ =

  ._The1timQ @f broadest may be incenvenient.af
There is no possibility of adjusting
;the eontent in presentingllt‘ta particular

\ audienee grmun.

- There is .no feed back 1.“ jcemmunlaaxien-'1  .

U

,is’one nay only. There is no pos&mhility for :i’M ]f

-papil 1n+eraction with programme. .

" B.Y.R. (meetmnm Vide@ Reoardimg) 13 *ehe

@

most flexible, adaptable form ef televisi@n.f;

]elng in a cassette it can be usﬁd at gust thqu“;gffﬁ

moment required and only thatbv e@i@n, whloh

teacher wantazthe studeﬂﬁs_te_sge ‘ﬁged beﬂahewn, 7' .

@

.t@levi@1®n., Furth@r live dem@nstrativn on T V.




-

A
Uptll noy E.V.R. is toa costly foir Indian

* P

schools Wwhich costs Rs. 30 000/— There are
very few transmitting eentres in India aﬁd
though they all used to transmit educational
‘prmgrammes daily twice, this medium is not

much useful in Indian education.

'57] SLIDES AND FILM STRIP PROJECTOR o -

9

v . . iy

This is very popular visual aid throughout

the World. Slides can be 1n col@ur or in ,

.black and white. Gelaur slides are gr@wing

rapidly in popularity and usage as they are
'chheaper in comparison w1th movie films.‘ Sllde‘ i

,vfprojectmr can be used in presenta$ion to bofh k; >ﬂ

9

*fmlérge and smalluaudienee>gr0uF°;: ~

®
)

Sllde projector is a compact unit and ean
be st@red easily. Automatic as well ‘as sem1—5”“

aut@matlc slide projectors are avallable Whiﬂh

@ 5

©

are very useful for prngrammed lectures. f‘r_,J

b B e e

i Storage of slides is easy and eompact.wt‘

. Slide progeet@r is portable.  ‘_:%.

Lo

 . Life @f,slides 1s 1onge

- photographsysied"in episeepi@:




;1_ .:  u  ,;% ;v. >;’i1 :ﬁ:}_f; ’  1:‘,‘ 15}

©
» .

Y . Blide making is expensive. °’ o ‘
.aItvrequirgs»da:k Prﬁéeeti@n r@em.J {' : :

2
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Different systems used in existing slide -
projector are : -
5y o

17] ILLUMINATION SYSTEM < i o
The flat type of fllament is essentlal in
projectlcn lamps. These lamps are d951gned for
both horizontal and vertical burning. Some @f the
models have a ‘silvered bowl and thls internal
reflector is ad&antageeus as this reflector has
longer life and it is placed at best suitable

positicn in the lamp. -

Halogen lamps are-alsa used which @perate cool
w1theut altering the eolour temperature and light

out put.

AT A spherlcal mlrr@r is placed bahind the buib
to eollect some of the 1ight raﬁlatih :

dlrectlon., It also ensures unlform brlghtneés of

the fllament' by forming image of 1amp filament mn‘
1% in sllghtTy dlsplaeed p@sitiened. ’

 The . photegraphﬁ'shew, one,ffu

the fllément‘with@ut mirrwé’t
and é$her w1th mirror.  5 ’
§~ table given on the next pagev-“
4 sh@ws characterlstlcs af !

(pr1n01ple pragectionjlampsQ”

‘ e
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v

. THE PRINCIPLE PROJECTION LAMPS . J

(5]

,3V61ts

lwatta Tumen

o

’ 2
Intern.

Filamént - Lamp

height x
Width
in mm o

base
Filament ‘

N 100-130 50 800

{  100-130 75 1300

55 100 2400

80 100

. 100-130 160 - 1800

100-130 - 100 1900

© 100-130 200 4700

. 100-130 - 250

300

¥ s

7¢  100-130

500

C00-130 ¢

- 106-1306° 750,

100-130 750 °

. 106-130 ... 7TBO

 100-130 1000 27500

- 100-130:. . 1000 27500

100-130 1000 -

100-136 1200

Oy

1900

’féégé;  
400 9500 7.8 x
12500 7

19800 9.
17800 9.
19800

15 13 Amp. 4600

13 Amp. 11700

5 x 3 central 50 BA 15 e

B x 4.5 eentral EO ¥A 188 -

4.8°x 4.5 excentr. 25 BA 15 s

3.5 excentr. 50 special

5.5 x 5  cemtral 50 BA 15 s

6.5 x E ecentral 50 P 28

execentr.” 50 P 28

central 25 BA 15 s

50

central

on
e a4 &
. e
O T S .

central {26 :

central 50

- cenﬁral :
‘?x é#C€§£¥¢5ff "?“
. excentr.

central =~ 25

B ard H46

 *¢§§%?§1; fj*
10 B and H46
?{exaentr: 190

'céﬁtf@lf‘
special

excentr.

50

Cspecisl




e ety - B
{ s projection lamps create lot of heat

which if not carried away will distort the

VS1ide_$b cooling system is prbvidéd; éoﬁsisting

L N asiric wter diiven 1o Different types
- like bleﬁér placed a£ the bottom, axial exhaust

fan, or centrifugal type of fan are of common

use. Most of these fams are of A.C. type end :
for compactness, these fans normally have
displaced stator winding. -
_5j CONDENSING SYSTEM
Functimn of this optical system is to :
?mffpr@v1de uniform?gégr the tramsperamcy. . -
e " Cemm@n arrangement efff“
‘%he condenser is shewn -
iFF: _in»phet®granh.f’Am; :
»F%goscng&k; of the sguree Sji'
' 'fermed by the aenﬂemséiw
-system ¢ at{f-ff he
prejeetiom 1en$rP.; ,ﬁ

&uch a magnificaxion that the 1mage'3’ just fills

the eperture @f lens P. The transparent @bgect

, f', ndenser. o
@ - ';g .
e J
= \& : (92



; | Common condenser consists

of two plenoconvex lenses.
- Y z 5]

If more condensation is
required complicated
}. \ i cénaensers; as shown in

Y S phet@graphs are te be

>

used.
Non spherical shapes 1ike
' parabolo%dal and hyper—‘
. boloidal can also be

used, Qut these are

fon_condensers ~ ~ costly to manufacture.
‘.',Azxzrm,«m(c)Azn ;

the view,/the mther end.it‘ . “g }‘*3j~~3"v



- = . s
:befere putting it for projection and this

ﬁ@siﬁi@n§ﬁg;many times creates inverted or
7r@vér$ed~image.~ Also r@showing'of‘ﬂome sliﬁé

is @ifficult, as @perat@r has to search. f@r

that slide. e

N : e

. Semi~automatié slide-feeding $ySt$m —1 

W

in'tkis system§a‘tray with pocketé i$
pr@viﬁed in whi@h @perator can arrange number
of slides before hand. By some mechanism, ons
‘slide goes in$® the pr@jectmr, after pr@jecti®n4‘
comes back in the aamﬁ pecket @f the trey. For
new slide tray r@tates or gliées to next st@p v

,ame sequence rep@ats. This meehanism

erated by hand. Any slide can be ﬁhown:'

T

9o

Buttdue te

human ef‘@rt\f@r epefsting 1t.,

complieated eleetrmnlc circuics and fraotlanal =P




579 THE PROJECTION LENS

o

9

: . s ,
f;%.*f - The main requirements of lens used for

projection of transperancies are :

. It must »ick up a large cone of lighf }‘

i e object, the whole of the illuminating
eone; that it should be of large eperturc.

. To give good gatisfaet@rysdéfinition;

correctlmn of spherical aberraxlan should be g@md.
A = Colour correction must be g@@d and ‘the
,oblique aberrations 11ke c@ma, astlgmati@n ete.

o

ust be well earreeted. 2 -

. The majorlty @f the lenses used f@r cinema

:ide pr@jectlwn have been develeped fram

'  ftne Petzval Portrait lens. Phatograph shows a

’”;rmeﬁern‘”ine—pr@ ection 1ens with field flattener.

*’-1ight fr@m pr@ject&r.;

. '_':'v’llght avamlble t@ pmdu e 8¢




- . 27
beaded screen covered with tiny glass spheres
eia ﬁ;etéll_ized backing, 0%, one of the new :
lenticular screen having vé-xiticélly. ribbed -
highly specular plastic e@éﬁing cangbénséé.

w







| 1-‘3";

' :}much‘mmdifieation.

. STRUCTURAL AND FUNCTIONAL

S
oD
o

9.

©

It should be designed %erlccaliy avail%blé

B

bulbs.

- It should be sturdy and stout t@ withstand

probsble rough Handling in schools.

1t should be daylight projection type to

enable its use in any class room without

9 e
.

1t should. wofk even on. batteries to enablz

ite use in villages wheTe electricity e

¢ mot available.

’;'?&It sh@uld have atleast seml—ant@matie slide’)ﬂl

.ffeeding to enable teacher to prearrang@ th® lQ~ 

d,sequence of slides and also to enahle

A’reshtwing of some slldes.

P

sh@ulé be ﬁesigned to project slidea as

~well aﬂ film. strips. = - l{

a9

ﬂMainténahee‘éhoald be minimum end easy. -

The"deéigh-haﬁ'te be done for batch
‘ proﬁuctiaﬁ,f“'k _ ' : L
 Attempts should be ®ade to make it
indigenious. f

o




@BGONOMICAL 3
nit should be compact and 11ght91n Welght
“for easy shlftlnﬁ from one classroom %o

other.,

@

Clesning of the lenses and mirror should

 be easy and proper access should be
given to bulb fpr replacements. .

'v'It should allow the teacher tOsStaﬂd 1n“

front of punll whlle operatlng the 1nstrument

o

Fee@iqngyStem‘should’be easy to operate, .

M:j,Exmosed electrlo sunplv wires should be

"av01ded

ﬁrm‘should be integrated and it should gb:

«we11:W1th the educatlonal field. "

e

' “fﬁfgf Colour system should be pJ@per‘td avoid ?‘ff
%#pndueacontrast‘With{enVironment of the -
L'surrdanding.ciass YOO, .

- . v‘ o o o >

. 3.3 Better communication particularly about
'?plaoing'the slide. should be provided. = . ‘
COST k.

Selling cost should be below Rs.*800/- .

4.2 Runming cost of the instrument should be

" minimum.

©







Yt ¢ Tpis deéign was éxtempted'givigg;ﬁéximum
. importanvce 'to_ consumers' reed and mJamifactt;rers’
information and their requirements. The,sufvey
on consumers' heed was done in few educétional
\\,v . institutes frgm Bombay and Poona.' Bﬁt because

4 of lack of technicaI information from faetories
the design was 1imited, taking some of the

standard available parts, ke lemses . & -conclenserckc.

Main aim of designing the'%ystem was to
 i,make it portable compact unit, which can be
. operated in any class room in daylight conditions;

sc rear projection system using translucent

screen is chosen. -

Thejméin advantages of translucent screen

e .

are " o

. A lower light out put islrequired from
the illumination system. o .
"‘a; . Since screen is viewed from the

e opp031te side of the projectien 1ens,dabstxuction

of the imaging 1ight by the observer does not

4 .

occur; also operator can face the audience.

‘0

;J.'Compact system is possible.

Démbritsg:
|9}

e Diffusion by the translucent screen

.af the 1ncident Jlght is inadequate for true

'blanocular vision of the screen image, for

- shorterxviewing distances,:_ 
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© . Prolonged use of this screen can 6ause

dlscomfort to audience.

-A further source ef discemfort is +he
: existence of scintillation effect, the screen
being studded Wwith brlght pin points @f light -

coloured sr white. -

In schools particularly these problems :

L2

of dlacomforts are not sevﬂhrvas, its use is

“ ffor short tlme, maximum being 20 m1nutes and

"thls system will be useful for dayllght pr@jecti@n.

=)

Best dlffusing material is etched or .

graundvglasa. But as it is breakable, comparing

'YQET the results of different-avaalahle diffﬂsing. :

"materials like natural polystyrens, tra01ng

clath, traeing paper, natural polystyreneis
relatively =
-choaen.« 1% 1slunhreakable and it can be kept -

fla% easily with@ut much pr@blem of sagging.

Image size @f 38 X 26 em (15 x 10. 5 1n)
'waa fixed 0. that a class of 50 studeﬁts cgn
sée the pietﬁre clearly. As slides are horl—\,

_znntal as well as vertlcal,_screen size was

“* f1xed 38 X 58 cm to - accommadate both. A

;projectlon lens @f 5@ mm fccal 1ength was used
fwhieh requlres a dlsuance of 65 6 cm between

";~,th@,sep3en and the slide. -




nshlp between efficiency (Im’ \\

e R

1:] Maximum | éf forts aré" giv@nf to sfizid @iﬁ;k

I-voltage for a 100 W ldmp mfc ;

)
/

o The following are the maln feature& af

B

thla d981gn :‘?;1 :f“ o

loecally avallable bulbs, whlch will saxisfy the '_

cenditlcns required for illumlnation. A low

vmltage high wattage bulb gives largeﬁ illumlna- |

tlon than nermal 220 V@lts bulb as indicated in

'the graph. Thls hlgher efflciency is due t@«*
_ thicker filament drawing higher current can be

heated t@ higher temperatures. A 6 Velts double

fllamemt and 36 Watts eaeh, bulb is Ch0sen.;;; ;Ljf;,j*

- gThese bulbs are locally available as thewe ar@ e

‘usedgln‘head lights~echars;trueks and buses.;'

‘” 'This buibfgeeaé a transf6fmer‘whiéh"éagtéa: }h

" .gbout Rs. 100/-. But as this is am imitial

i‘investment and bulb replaeementicbst will be . -~

_ enly Rs. 5/- so in 1@ng run this $ystem w111 be f'T

-fcheaper than the existlng systems, whlch empl@y

-'fimported bulbs with a life of 25 or 5@ h@mrg,

As thls system has t@ 111um1nate 55-mm "
slides only, a parabolic reflecter along with
a condensing $ystem is used, as it gives a

coﬁpactibeam of light and reduces wastage of

- light. | v o

i —

A d.c. mot@r of 12 Valts, 1 Watt 1sVused

as this motor is compact in shape,,cheaper in :

%}SélVanla"the cheapest of all eosting Rs. ?5/- ) ;if}ﬁ



’:;-‘Q‘ ;

2 Reflectlng mirror system =

ﬁf:and s the dlstance of 65 5 om is requlred oetweenf i?
"sllde and screen reflectlng mlrror is used to- |
:Teilect the llght beam.' lezerent mlrror dn&ff
screen comblnaxlons are tried with 45° angle;

which is the best reflectlng angle.

o V

ot : ' / 353'7'

c@mparlson w1th a.c. motors of same ratings.

” As”r.p.m. is 5000 the double blade fan of
”VNexhaust type is used, so as to Tremove hot alr
'v surrounding the bulb 1mmediate1y througb

v”shortest traveT ' ThlS d.c. motor W111 also

u

',enable the Slloe pro;ector s use with cara¥ _:

battery in remote v111ages where electr101ty f;

is not ava;lable;a

The outer 31ze of the bag 1@ 45 x 45 x 13 em :j

o

 Distance between lens and 17 piprr

’Disfance‘bétWéen 1% mirror and 2nd o

T e mirror =B
c

" Digtance between mirror and screen =8 =

:

T U

Selutien - = .

A %v45 emy O = 22 om '

error size becomes too big and somef’

U

}"?Vmechanlsm is 1nvolved to keep the sllde projector -

vat regulred p051t10n.,




2

y'holutlon 3

B Hhole pf“

1 COated mirrors. = Mirror is prepared by vacuum

'  resul*s but as 1t is breakabl

’ o - ; . ‘2;6;,

bolutlon 2 0

A = 22 5 cm; B = 22. 5 om; € = 22.0 cm

£ &
Two mlrrors 1n011ned ax 45 in two o

v
L)

dlfferent nlanes are used. Slze of seéond

5 mlrror becdmes blg and taough progector ig: at

bottom 1evel, it shOuld be sllded out to.get

' the requlred dldstances. : = L

'ﬂ_,A e 22 0 cm, ‘C‘= 45.0 cm

¢ th@ 31ze of mirror, firsﬁ

- mirror 1s nlaced 1nsjde the progector 1tself :in

»

:;after condenser and seo@nd mlrror w1th foldlng

i:jarrangement is placed very near to the lens.

gector lS placed opposlte the screen

¥

at the extreme end.

The 1ast solutlon 1s choaen as mlrrora

f61ze is only 16 e 16 cm.. Slide proaector is o -
1‘fixed to the bag and 1t is convenient- to on@raﬁe

, Whlle standlng at back 51de w1thout stretchlng

v

Front coated mirrors are used, to avoid

9

. problems ofldoable reflection, present in back

O o

7 -

costing of aluminium on glass. Aluminium is

‘chosen, as it gives reflectivity of the order.

‘ot 907 and after few years, it does not drop

below 827 Alum1n1um is. oheaper than<811ver

' of refleot1v1ty 97%. Glass gives the bests

e?samefprooess of

alumlnlum coatlng on ‘Mllor fllm'ls chosen"*<




: nv3:]“ S5lide feeding system is imp?oveﬁ.J A

'“'fatrip‘efyP V.C. which can 4ccommodate 25 slides

'*:vfls used and for storage this can be folded in

' ; 2185&§ manner. Thls V.0 strip will cost
’“fonly B i/ and scboml ‘ean afford to buy

'number @f“such strips for different subg@cts."

Feedimg mechanism is only dented wheel

b t@ b@ rotatad by akrmb. This arrangement will

',pr@duetlmn. M@st of the- Jolnts are done with

enable the teacher to prearrange 25 slides in
requlred sequence and reshowing of any slide

,can b@ done, by just roﬁatlng the kiob in reverse

S

‘dlrectlmm. Sprimg lacking is provided which

'f'w111 imdicate the e@mpletlen of feed of one slide.ﬁ<

'4:] - The product is designed fer batch ;

o

"v1vets and few with standard screws and b@lts.

o Maim Guter easimg is Flber Glass reinforced
‘pla&tie m@ulding, by hamd 1aying method.. PF.R.P.
”13 ch@&em, as it is- 1ightwe1ght $treng material,
lwh;eh.ean.b@.m@ulded in any shape. Colouring
t(ié “fi d@ne, by adding pigments while mouldlng '
v‘only and vary few after moulding Pprocesses are

required t@ get flnished pr@duct.

:”All other'parts are-f&bricaﬁéd with
"“=alum1n1um sheets of gauge 16 and 18. ‘Lens

, fltting is d@ne w1th standard P V:G.ktube.
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o Doors are provided to protect the screen
from dust and damage. Arr%ngementJef dggrs is
done, in such a fashion that while ;pera§ing’
"~ .this projector in classrbém, doors will shield
the screen-against'ghe light falling on it; to
give maximum dark background to the projected
image. Materiai for doors is polystyren£3 mm

sheet with embossed structure for additional

strength.

> 5i] S1ide feeding mechanism is improved fox
convenience of operation. The access to the
optical parts is much improved. T@p'pertion_
- :'c'gf'the projection lemp unit will not be neated
: much because of ample air eirculation by
exhaust fan. L > ;
‘ - i _ =
Switches are provided at[eemvenient place

aﬂdoperaﬁor'&oes;not have %o atretch’his héﬁés

far putting them on and off. : .

°

Tetal weight of this projeetor is only

9

6.5 kg and one can easily carry this unit from

9

(0} 0

one elasa room to other.

When placed on the standard table 2

(75 em high), it is convenient for teacher to

operate this unit, till he can See his pupil

3

though he w1ll be standing ax the’back side of

s screen.

Vo




'f‘ - 6:T‘ This’unit can be eperatea dn car)béttery,
E there eleetricity is not available.. A separate
: - u iy lens of 36 mm fteal 1ength ald film strip holder

is provided which w111 enable its use f@r

@

projection of stills of the films.

Q9 o

5]

7]  Overall costs estimation of different
parts is given below : : o8
' ¢ im Ras,
- Bag : ; 90.00.
‘“¥f} Doors ~ 20. 00
. Handle - | i

-, ‘Locks = 8,00

“.. s Himges P  2.00

. Transformer e 200.00

‘:~ﬂ.;ErOj¢ction lens ' ' 150.00

G PR g U o 0 e

’” i';’C0ndehser  fh:T”ZVV - J  . 150200
. Pen and motor | - 30.00

' } Bu1b, reflector and holder 10,08

';; Pr®3ectien box and mirror supportsa f ‘650,00

;;;Afmlystyrenepeekets_v‘ s ,"/ 88,00

‘Total: = 553.00

e
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