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-U?

s ( Retina

(/^ ,/^
. S *

tfa J3t, jy'~
(

2*j
(j*fr

:

'

Light)

'^^'^'^'^^'LJ *'

f ^&j j*yr Lr

C/f'c'
1

UT tfj (j CL '^-
t/T' ^-^7 (Additive Primary Cnhiurs)
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Primary Colours

c/_
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(Diffraction of light)

(Scattering of light

- U?

-

(/I Jx ^y ^c/U-ry ^j ^ /I ^ y (Venus)

(Jupiter)

Signaling.

UT

lr''t/X(^^

t- cofTit'

(Paints) i/jv j ^v <Llj

j' (Brightness) U^ < (Hue) ^V - ^ r( c^U
* ****

V- (Saturation)
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if (/
r? (Colour Blindness)

j_L (Pigments) ^

jp^J^LJbl Chromoplast^jl Chloroplast



^ X
'

l- , b. ^ (Cells)
l U

/I)

Shades >

j^ 200L

^^jN

L y iL3 X



-
ur<

Chromo Therapy/^ US

Glaucoma,.*' Corneal Ulcers. ^-r-

Green . <=
'

RoomsGreen>
Rooms
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> j j

(Side
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(Invisible Radiations)

^.^ JLJ/ (VISIBLE

(INVISIBLE RADIATIONS) tfb* fr d?*

(Ultra Violet
Red Radiati ns)

^v^LUL/ Radiations)
i i

i^ Willium Herschel/u/l^t//-C;

/ u/^ ^ ^ -' ' ^^ ' 180

J -w - Ritter

y'^

or- ur\ -u
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^-(J?->ijrf

JL- Lep yji Macrogloss c Apis js\j

- (^2^:^ /

L>^ / j ;A ^ Jy> 3/ ^
UL

llL ^1 I,/ sj
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Infra Red Cookers^Zl tf . '<

^-t'- Therapeutic \arnp <

j'/^<r^ /- -

Fibres
' x" -^

-l/ ( Aerial Photography);/ y.^ Juy

^_ cj^/^~JV^ t/
( ^- J 1^ '^ c

/<r
^ o

'

Infra Red
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\J\
- <-. tie o^'ytf^ (^ Inrfa red oven

Guided Missile System *.'<-, ^Lh s_

\$(f' ' r 1^'^^^^ v ki/li^- tf- L /f-K'^

Lr, 280nml

^^-'^r^lj^^^^ J> 265nm^ 260nm
;

Nucleic acids'/? ^' - (j)& jljsk <J?^ ?~ Jj- J >1

Snow Blindness-
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-S-if" u:

. A;

c> UL. -J'V /> J^^-l; ^ j

- ^^ T u^ -

jLf

^ / Cholesterol ^^ L/T r c/f^-r- U?

u^^'^y^^^^^1-^

UT f' J/ ' Jil 't/?^^ OT </> l
'

Actino therapy i^- Ll

.S\>f^fr < Fibrosistf tToiL

Tubular Abcissesy>>^

j-_ j-- i. ij JL"

-i - ^ L Lj !/, j/l

l^V - B'j^l- ^- til^l/-^ JlVl Ur,i^ 15 / jf
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1 '* 8J y

^
(/I- ^ ^Fluorescence/ c

Fluorescent Tube^i^Jl^ Jl>.

Lie L>. ^ U^ 1- ^' i/^ ^i J-'U

if*''^ (Ore)oU>Tj' Tungstun

)**'sjt' i]^}^.

'iJy Sound Track
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i si ^

Jlk f
L- A / cf
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Jru

/ L/f Ilk <L ^ i jr.

^ of</ v ji

U'o-L
"

1 ^ t/' ^' Jt- S.W. Frost

A Cotton Moths

J.H.Fabre^ l

A l Fabre

/

^ j-i- ^ ^^ ly-'i ,/o,f ,/i/f

(/ ^ /^ L-U> ^Jl

Fabre 2_

>'
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U

Violet

ojL- ;
(Infra Red Radiations)

^
Modulation- U^J Modulation

Antenna^ ^ ^.

Modulate
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(JV

Tube

Depth of Modulation^
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. (Ultra Sound)

-^b;- ^ J/L>. ^l>' If 4
y j}>

f(f
< - \h u-^r tf ^tvj

(j (Ultrasonic Waves).

J <i- C>i l>i^ J'r' wl- i_ Cle L/ Ultrasonics L Ultrasound
' ~ '

'

05
'

3V? 20 '

(/^/y (/Of^ 2^ cT /J >Jy c/
1^ i/ Jl j ("

(Infra

(Ultra sonics) J^DL ,^

15

20 j ^ (Jie j^u- y j^ uT ^A
cT;'/(j'j ^

J
'7r

50 J
*f

J^

iH&i (Bat) j
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l

mnosys Ultrasonics u
Repeller

(Galton.s Whistle)

(Oscillator)/J^'
-2

Magneto striction Generator -3

J*If <-/*."*>
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L
' Sonar ^ u

^J <c- (Submarines)

Radar

Sonar

U?1ftJ BJ

Fathometer l^^V ^/*L^ ^ ^(j^cT^^^ D^- UT'^- (/ J>]

* ' U?

L ,

\ >!>

L/JL^I iL^l (/'/!

^^?^ur
(Electric Cells)

Counting Machine <Llj

<i_ Lie L/'J'^ 1

l^c/
1 C/ Calculating Machine

:
-

i
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Soldering^/

T
Soldering*.

Soldering Iron J>:

Soldering

ur

Son Chemistry

)J
'

J

Somiascope

/ ' or

Bloodless Surgery^
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(Blood /? jt/J i 5lt^ JtX </- -^^3 ^ - ^ L 1^ L(S (/^ ^

j-^r^

(Ultra t/f
l^ cT^iJt 4^ j^

f(*
c

viole t Rays)

^^ y

9} /^ ) j/- It/u^-o^j >'<; /(> ^ /I-^

,\ .f'/;- c/1 s UT Sv3 C^ 1

^ Cle J>. / UJi

c^. C >
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(Radioactivity _ Natural and Artificial)

Henry Becquerel/ .l&gefc

s\.j > s Radioactivity ijj&C j?

l>. jjW~u2&J(<P (jT^^f
3

V?J L- Gama,jl Beta' Alpha

^l- Ruther

(Madam Curie) (J^fV
v yj> Wl- L.L/ ^

^^ L"</ I/- Ci? J^' U^ 1^

L^ C.L

Polonium-^ j<nj.l.;jtl^ Uranium, (J^lt Radium.

Ionium,Polonium - ^_ ^^" < ^ J?^ jLJ *=- Uranium (/

^' / j/l^ L^ 1 ^ Indium jt\ .Uranium

'jV / /l^ 1^ Palladium j>\ Thorium

,^ Radium
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jss\ c,*-*'
( U/^ l^ 1 ofiU i/J^y"'-^ Jk

Llf -

- t- Jn BJ L J (/ ^ (X-rays)

JJ'^T iy, BJ X- _ n

Concrete

CJ- t/T'O -^ L/'

tf- c/i <Lr( g; o/u^" w y

^ U/l^ c/i
- ^ Jr.

c_>L^ ^ Chromosomes- <s, L^'Vf'C'U^ j^/ Chromosomes

/-U5 / Hereditary factor <L-M ?. ij\2^f^^ Gene u f

<=, j U- (Cells) ol>' Jlx^-^ jyv^ (j^ tfi. (j/b^ Llf- ^ _

^. ~ dose k_^l^ Zl (j/b^ o1
' - U? ^

^^- <:_Cle Ilk/ (Brain Tumors) <jjc!r^
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Irene Curie^ .1934^'

i Isotopes &-/>&&$>/*/'&.,

jC (/I vjl-^Clel/ Radio Isotopes^l^ v^ 1^ I/
1 -

UT'

(j/^-/'-<=-'J^r Induced Radio Activity J^tu

Atomic Energy cflj ^ ( ^ ^ uT
'

J& ' y '>J y' Establishment

/ Isotope Radiography ,/ 1/ X- ray Radiography

Quality Control ^

Refractory lining^ (Blast Furnace) (jr^*(j^-'^

^ Cobalt Isotope Radiography^

- Cle i Radiotherapy,/^^

(Thyroid gland) j>j> ^ Iki^L>>^ tT
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> v <

6V
-<- J Itf Radioactive Tracer Technology

L^i /

f Lj (/

(Thyroid gland)jj>p yj jy
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(Cosmic Rays)

-1925Ul -

y
Ji) &

- Cosmic Rays

( Solar activity

1 J L> Cygnus X-3
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Victor Hess

-, v*- <j\

; of^ ^"li i y

^jl (Primary Cosmic

(Secondary ^ L^ jl^^ jyf /

L

"

L?LX Cosmic

U? 1? L
, L/^J'J ^"^ f'le (/A J^ (j/*

r

1^^ </<OJj v

o jL ;^^^ (j/l r-LJ >> c^'L

of lU J^> }>"(_/ ^1

-le^t^^-^Jr.jjLj^^u/b^l^j' ( X-Rays)

--^- UT' (/ J/9U-/ik/o*J^^ (JlX--^ Jr:

"

U? l/y jLf foL t/1^ ($j\s.^r j IV'

.1972
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Radio lsolopes

Boro" J ''

/J 3U ^ jl ^ JAVV J rli^ Berrylium

' 1 ' '^'

t/'Carbon

" y Boro
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^if *1947JjC*J

(Jjl>. fr ^f Meson ;jl Positron

iS (Fundamental Particles)



(X - RAYS)

^ .l8954Ljlj L/
i
Vi//jvjT |

jL' Roentgen

(Electro J*^ (J^^ Os. ' U?^^ - Uj d* '-f-

Radiations)

ur

- U? (*

Hard X-Rays^Tb^ Jijo>lt ji;of-*s- y t'L ^
Soft X-Rays^l^Jij

U? ^^' J'/C^ 1/1 ^" U?

Characteristic X-Rays^t/1 Jxt/

X-ray - ^ k

^o/" l/* <r t^^ 1 ^'^^ C^ Crystallography

I^JU'IB' X-ray Spectroscopyt^cT ^'uT Spectroscopy

Energy ^1 c^U tf/j* c jl>l J/r^ ^ y-^ >~ ^ <f' - ^
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Levels

(Surface Tension)5b-"J j>\ (Melting Point)

'

ji/yy /j

- L I,

w X-ray

i/jj^ Jvjj (Polimyelitis) JU>l

(Pituitary :>;; K'Jj iJlj ^LrJ>-T ^^>j (/^l^ o> (Goiter) ^/V

;j^ J^j ^'(Hyper Insulinism
) JjL; (/^^V Angina)

-^f (Hyper Thyroidism) J^l jj
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'

(Electronics)

I/' <

ur c/-^r^

-tf
t
of

y "iLi-S), A juj ^^^ ^ ^ 2^ t-fji

(Electric Current)

Electron

^ jx, J} \ ^

Gas tubes j^xLlj.aC ^/ JS \ Vacuum tubes Vlj ,Lj

^ Thermo electric effects Electron tube

'J k-^.-^-ltf Therm& electric Valves </! L-frfs
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J* 4

ZL o jjl (Fibrosis)

I

>-_(_/'/
I ^f (Interstitial Nephrosis)
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p h oto yij <L'J - Photo electric effect

Photo tubesl electric Valves

Transistor (1) ^ ,1947

ValveJ'l^
iT Valve

L Silicon >^>V - <=_ ^ (/ cAT ^ A-U 4 Valves

tf-U^ (Semi Conductor) J^ ^" ^ Germanium

<_/, I,U/ Solid State Device ^ /"^ ^-j ^T"- U?^
Valve ^L^.^^l^J

Circuits^ i/J/J/

,/ yr^/ t/ 1 -
^r * L

'
j

Integrated

^ Silicon </"'
- -

Circuits
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/
>x

<^-> (3/ / Integrated Circuit

tJ^utVuT Very Large scale Integration yji Integration

Micro Electronics tif'.^\/. &j**^ J// j-l- ^ I/

-^ JF >-, J^jStf
1C s

i b", U-^ /1 SJ- tf_ Jl r

^ (Circuits)j^ J^ ^(f(J

j J^ , ( Amplifier) J(ji?\ , (Rectifier)/o
JsIT (Detector) Jljl^jsjjil (Modulator) ^ j^; (Oscillator)

JsIT (Modulator) Xjy;- ^ f/l>v ,/ W JLjLy
(

*
'

i - **/ c
W

y

(Cathode Ray J-" j/^/b^j^^ ^ f/U U' (Detector) Jl;i

tube)

Screen ^'^l'-^^-^- fie

Oscilloscope yjl Cardiograph, (Jj j

^^ Jr

y> y-^ J-

t/T
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/^ u. tv

^ ' >' ^

- t le LJ/_i?lj

^- tf, i?

l /(j J

' tTj; L^^' </

Radio Telescope
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, ECG

' j'^ ( Diathermy <EEG < EMG

Remote,

Sensing

l/C/'0> -^C/
l

-'7- J^I (Electron Microscope) (jj
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(Electronics & Medecine)

J EEG ,

1 JjL- j c^

'(Oscillator )/;lj^l , (Amplifier)

Logic Circuits , Power Supply < Pulse Generator

-u? /3j:iroUr^^l^l>5U >
Vl. ^/Oscilloscope

^'K
/

Electro Cardio GraphJ^'^ EGG

Oscilloscope ^^j't/'-Li''^ (Electrodes)^/.

j'xC Pen Recorder wlj-tf

Jl)/ Electro Cardiogram jfig
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J/- c_ i /-u; jf-' Jiy j

Intensive Care

i- C

EGG y r,

cf(

L j

Defibrillator

EEG2// Lf ECG

XlS JL j^

^' </

J?/ lf\,)
EEG

C/
1

c/ ^ L/T

LU

? J-'U- ^_ LI? L j
(
4

Oscilloscope <i_

l Pen Recorder

Jjf c t y

^r ur

Brain ^1 J? ( jSjl? j\. ><->/* ~ ^ u^ 33 (f& ^ EEG

_5J> ^ 6^ Jfe ^ ^. ^J^i Ul J-& -r-
^ Damage
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Fibre OpticsL<l ^lU

"*
l>. Endoscopes

Gastroscopes^L^l \jy\ (j>jl yjl t^ Bronchoscopes

t Laparoscopes^L^i^i^ t ColonscopesiLZl jp*'

<iL Zl (jij& : Hysteroscopes iL Zl Genital tract <l

(j'
- ^ J3 (JslF Angescopes iL Zl ^L^ y^l Arthroscopes

LA (3 I/'/*' ;j( ^^ o>
c

l^ l^c^l]^ Jj^vluJ^ ^ y Endoscopes*

UT

L j

of.>-5U- '^t 7 j^lt ^r .Ltlj. c^U-'

<# CT scan^ ^l- ^ J-U^l. jf*?lU jf^ ^1 >r o

(jji*
MRI Scan , Computerised axial Tomography

Positron^ PET Scan yjl Magnetic Resonance Imaging

!^ Emission Tomography

Blood Pressure

J '

L
. t/T

Tumor/^ j'^/uyi-<i-LLrl^(/^^- 1^ Brain Damage



53

L . Jf t/ - <=_ CV ilk c- y/b? lift (j/b^U / j-i y"

Gama ray Knife yjl X- ray Knifes ^/tZ-Lj^l Jl^l

'\}t Infra red Temperature Scanning- <_/;

Diathermy J < ^Jl" j^i^i ^L ^ , , / /
,

Machine
T >^

l3 L/" ^- J'Lc'lv-X' Electro Myograph ^ EMG

Electro Retinograph^LZl <L/8>
(

|>- ^J^ Jz
:

rjL- Glaucoma,

l- <c_ LI? U^JL^I Tonograph
_

-

^-
T (Pace

^ s1

i/ f'"'

Electron js\ Jj J ^X ^ 'v"rV t c^

,7 (^* , L (^ ^

Microscof^e



COMPUTER)

2*

/ (Venus)p/t>

(Instructions
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_ _ I v/^y ^

<L (Charles Babbage )l (/ jb(j^ (f^zS* ^' L

I/I/; Analytical Engine ^l- ^(f^(f c/T

Punch

/T Mark lyr/ J^l^^ 1

U^ ^ 1943
'

7 ( ( Mark I- 1/ Calculator ;^>^l

Mark II

(Electron

l /iT (^^

rl
J- Scientific Americanist

y ^

5, jjl- Jr.y'lJ 5000*J'JL> Boeing 767

c5>->' ottx

15 3^ Rolls

30^ jic/ 5
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Digital Computer - 1

Analog Computer - 2

Hybrid Computer - 3

. Digital Computer

ENIACyrS

Digital^ c^tU^ l f ft?
j^ Data Processing.^

Analog Computer

jr; (/I -4^. J^/t^L/* Currentl Voltage ;'>^/t ^
<

(j
/ Differential Equations vjl / J^lX w^ ^^

Mechanism I (Circuit)

^^} <l Simulation (1)

j^l Simulation

^j^.t'/j-i/jsj'^^j^

Digital ^ j^- Cl^lyr ^L' Hybrid Computer

Hard Ware - 1

Soft Ware - 2

^yy> J^/ Hard Ware-^lU^ Ware

Central Processing Unit - (a)

Main Storge -
( b)

Auxiliary Storge - (c)
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Input \ Output devices - (d)

CPUy^^^U/^ Central Processing Unit

Temporary j*\ Manipulation t Processing - ^
-ctf^-lflf

1^ ^V^^'lJj^o^J^ Storage'

( Internal memory ) Jtfb- (jj-l / Main Storge

ROM : ^L-n <L Isf Chips ^ - ^t -Lk ^Jl/^' Chips

i^^/^/J^Vj5^ ROM Chips - RAM Chips ^jl Chips

RAM Chips J^.~^
r/ Chips ..-^

jl (Instructios) oU>
fi L/T of -

c/?
^x< ^-

-^LleL/^y^^/ (Data)

Secondary Storage/^/"* Auxiliary Storage

t Floppy disk drive : Disk file Unit
ij" c^UT ^,1

^Magnetic drum storage 'Magnatic tape transport Unit

Compact js\ t Cartridge tape drive , Hard disk drive

disk

Input

Punch ^^'^^-(JV'i/L^ ln P ut devices

Key board t Magnetic disk < Magnetice tape t card

Voice Synthesizer yj! Mouse e Light pen Paper tape

/
l J^ input de vices Zl^ J&
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1 Kev board

board Z. t^^O
Jl" Input- ^ (/ J^ A; of ^ -fJ OT-- ^-L^-k

Voice Synthesizer

/Vr Output device

Visual Display Unit (VDU)- ^L^/-! ^K B'^ ^ 4- ^-^

.Magnetic tapfl < Primer sjll* J' 1 - ^ ^" y
- Output

jT^y Output(/ Magnetic diskvji Plotter

/ /JK (^ Software

(Instructions)^U^Jy (Data)v^l>^^l (Informations)

Hard ware

^/ c - i. U- ^ (/ >-<'"- ^-Ll Operator , ^L

System Software - 1

Application Software - 2

System t ^L yLr ^l^ /< c Software

Software

Software oj Application Software

Package
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Low Level Language - 1

High Level Language - 2

Machine
^jTi-^_ JxJ^S^yLjjj, Low Level Language

Machine - Assembly L.mquage J/-jj ^jl Language

>'-
<T- (J-^ L/ <

"

1 "^'
" "

^r-^t jj) uJ/^ Language

(J (S/,
0n C^

" v J>] Off(j^
"

O'^J/- Circuits ftf^V/
Machine c^rl^ J' c^->'' Jr/'/ c/L; (/I ^L j-i

- ^^ L-
T

Language

-
-7- IJ

r' L/ < Codes >?; Assembly language

-^- Mnemonics

PASCAL ALGOL . FORTRAN t COBOL , BASIC

High Levels ^U^^.J^^^^i Lisp , L - ,-

LT-^cA.; j^"-p BASIC^Zlyjr/-^ jl)/ Languages

UT f J l/^t/ L/" -1964 ^L ; c

Personal^ PC L'

Computers

L; COBOL ^ }, L.\> i-f

-s
-

'r- if- c &
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DOS ^ i ; ~ - c

^ windows jjl ^ operating systems^ UNIX

Turbo C^^ 1 Quick C. Visual C t C+ +

Main Frame - 1

Mini Computer - 2

Micro Computer - 3

Super Computer - 4

/^c^-^C'' Main Frame

16 MB^lTj/^b^^^SfC^
.^7/D 80^ Mega Bytej?'/^ MB)-^Jr:uJr 128MB

Zl 128 bits ^ 32 bits f'A/ ^L'^n JL^"I ^ /r/ ^l

^>^j;
"

1 'yj>
"

0^/^bits)-^4Lr Ur / word length

10 Ul ^^ oi ^^- (3-^ A^ lT ( ^"^ (/^-/f B'^l^^ L/
j

( u?

j/i-L&^i ^i/j Zl y^r/c/^ ^L^/J^ (/^LJ A jj/u^l f /U

^^^ Main Fraine^^ JkJ^ UT cX Data Processing

dBM 360 / 370 t UNIVAC 1100 / 60 ^ (jsstf ^i

-L/'J' 1^ DEC 1090^M CYBER 170

\j
L\0 ~ ij\ ^ c s * tf^>jj'2~l^jj J*\ Mini Computer

2^j<Ll?ijl^ L/' t/l-^ Jxt Ur 16 MB^ 2

~ -i^

-t^^-^L/ < word length <l 32 bits^^ 16

/U 5 ^ JW> ^Tl J"^ Jy; W L J (/"( ^LJ'^

^vljl JAj^y v^ fU /yjr/i/l-

VAXII /760^PD- ii ^(j
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t* TDC 332.J

r c^f- Micro Computer

(PC)

(Microprocessor based system)'

Process ControlJ^y^ ^

2

word length^ 32 bitsf 8 bits

DCM.,1 IBM - PC , Commodore^^^>

Monster

CYBER Cray - 2-

10

4000 MBf 64

Word length^ 128 bitsL 64

meteorology ) oL

,1945 - ^ j, (Generations)

(/'-U?^ S' * .1959
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UNIVACyj' .EDSAC t EDVAC <ENIAC

L.yJi/L.\ -<j c^U*

/ Machine Language f'l

l ^

r? i-

50, (}j>cf 3Q/& ENIACl^- ^ - *^ of
30

-L.l>.uJr .1965^ -1959^,

Magnetic L . ,u (_r c^'-f-lJ

U^^jj/^-l/l/Jl^lir Core

Assembly

l* ATLAS ;jl IBM 650 t NCR 304 ,IBM 7

-U?

Small Scale . /iL/' 1

o"
1 ^^ ^> i/

1 - U? *-bs*

(j Medium Scale Integration (MSI ) yjl Integration (SSI).

JL,Lt;,Lu, ICSj^y MSUjI

Chips^ ICsLu-.J

^1 ICL 2900 .IBM 370 JBM 360
<__ J3S&

jl/i W
( 4-&' -'*!*' J^(fr'SrffL<S>J--V IDP - 8

Magnetic >jl Magnetic TapeiL^^.U'^ ^l- (_/i_y;^"l/

data ^j>. "'- X^L^^L^I disk
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J?\l($ L^'j^ COBOL ^jl BASIC^-j 6 L/Vt J

c/ ry If J>JL-i (/ u/i c;/^ ^1 J^VcX if' cT^

STAR 1000 t PUP IL DEC10 ^jjyjr/Zl J^ (f

/'-^/ijtlT APPLE lljjf IBM 4341'

Very Large ;jl Large Scale Integration (LSI) ^ , ^i

.y.^^i> Lf^ scale Integration (VLSI)

UT ^if'l/ Microprocessor-

-J L-U^ JL^I /i



64



65

(XEROX)

urt,i j 3J p\ ^J- ffurw, -

< >'''*> ' >'<5 c^> Jr ^C/

<$-
Plain Paper Copier^ Jl

r t- (T j^ , |/ ,brj ur- .igae ^ Chester Carlson

- L/ / I/, Electro Photography

r^ Xerography

. 194g J3^

.1970-U6^ L-t. ^U

Xerox

'J^sU (J^^ (Electro static Image) jLf J^j



<L- "'
J 3

-^J^if Cndmium Sulphide L.
Selenium y^V7

^U ^ j

(Duplicating cT^ t^^ 1 ^J ^ ^^'^ L/ L> c/ (5

Machine)

C/

1 ^ Selenium \J\S^ (JT^ u/" cf -
c/

1^

u: i/
1 -

*f

i^/V Jx/(/-

Exposure

Halogen -i

/J Lf" ^t /- -r

Microprocessor Control System
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X ^H-i / cJ". ,.^j iL^l Exposure;^ j-* I/; , ,(.- ^ i\ L-

L/T'(J
y

'

jl^> ' <=-
(J-^

1^ Microprocessor Control

JslT 3^U Zl

/L^o

y\ (f~ s
v
Power Supply Unit(jljj jj ^ Jl. -

Ul
'

J
~?>tf--<^ 6* "j/

(jfy/ -i-tf

/'i/'"''-'^!/^-
1 Bubble Jet Printing
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u
(Telex)

t* _ ^ ^jj$ ^ Teleprinter Exchange

.c '_L- C.L.Krumm/

.1930^-
'

Ci/ ^' ^- I/ 1 -1940^1- l 1

^ Key Board L. f\>^ f^i Ke Y Board l^rV i

"

V
.

'*

**

Punctuation ;;> >\& l3j/(Sniall) l- n\ (Capital) ^'/. ^ J
-_^

-l,l;l Marksy ;
-v

j;
(Capital Letters)^/

L
" Punctuation Marksj

^^^ Punctuation Marks
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v Jr /^. -

u L , rk ^5 c ^ >J^ j ^\ j ^ L .

i,. /r
'

^- J~ i"-> Exc

^. -^'-Y- jlif Local Call

National Call Jb'jl, ^_yt ^U-,;^ j

i^L u'
"

/T 6/i/J J*'(J'_ "7 IntRrnHtional Call

fk-z-w l>lex Exchange
f.^^,l\t,l_,

5

*J*r.&\$& *v*
-

I

X

-^ 11^ Telex Exchange

041

&



70

) *

*^y~
Gatex /

'

J*

'>/;- Ma (\ r a is

^^ ^-V^"

C/_ ^

_- /JVt, J: ^ ^' >- '

Autn y ,i PcrtoratHd attnchment ^T ^ o1
- Jj

j ^u ^i, _ L, ^f ^
.y- J>\j Transmitter attachments

,.%,' ,
, r->' - (^.L" ",/>/<. Perforated attachment

' y ^-
/' / Lx

Autn Transmitte r attachment J^-S.~ - LL: y
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(Fax)

t

Facsimile

T .18431. Alexander Bain .

: ,/

L- Arthurs Korn^;- - 1902 J^^ ,/> ^ J',f

j/^'^^/ Optical System< I^I

Wire
: ,* ^ J:'
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Ra(iit) Photo Circuit

Analogue fit;
lU ^

- ^ JU/ Rf-ciHv.r
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0uotatlorL_
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l",/JV. - l~^

' ^
U." L

' ^ ; ' - U

; . -"
>.

L/

^vj/ J' - J
'

L- ^r-

!T> ^ /ij r

l -
-T- (3 "'

L* iJ

^'i /

70 C

5 O

le I/- / it U:/-

^:^-^< -^- - 1990 ^r^

45 LLiTi /v_>

U, & or , 5L
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J^ V l

u: -C/' -

4^0 (Jk (3""" J >\ %

lA^i/^oi.
1

)IJ ^ <Li\{

^/ Messenger

i: 5-U

ECIL

L^-^ -1987^ jr^ J

^(5 ^'(J^/

- v u u
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(Radar)

/ - ^ \f- (Raciar) j^j jW (^ ^ u\r^ UT ^ " U?

fj'-^^^&tf' Radio Detecting and Ranging J

Robert Watson

Transmitter ) .^"V - ^
- (Indicator) ^>" yji (Reciever)
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JL

Jljflf&l J"> <z, (f'-<

u ufJt-
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(LASER)

C.H.Towne SU :

Waves) ^^

/I JL-
T.H.Maiman ^ -"i960 //;/ (> / '^ ^

W LASER ^3^1 (Ruby Crystal)^ j/L
i- ^'^

a>'3l'l .IRASER ^
.UVASER

Beam ^' 1
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fc L//

if

-^ J Ifr (jU^V ^-" l

"

_
i/* f^ i? -^ '

L/T' J-^' (Monochromatic)

(Deviation) jl/i ^ ^' ^/ ^

ykl

T U

UT

(Meteors).

t'^- ;lv3J:>J

^/ (/ f^' ^



30

Micro Waves

Cellular^

Nucleic 5^1 H* ^' -
*J-

Cl; ^J 1^ 1

tT >"" - Metabolism

-^
*

;jl A ""<!<--> A(.i-- Acids

. jyjL-^ L I* l^JI^ '(/*</* (Photo Chemical Reactions)

f\ "l~/j*)f /V 1 ^ j?""b;*!^

Pace .<=- ;*VU ^ JvlC-' ^ J^ (J^ arrhythmia

maker

Laser Radarxl /J^'^ ^'3^

^:'-- ClJ/ Liclar f.

y-^J-^ (Air

>^ - ^ OV s=^.L

- Jli^ Holography



; (Ultra Violet Rays)ijf\^(ftil ( sjp\b^^3(j
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(Fibre Optics)

y o^_
r, r 7n , <"- -^ ix i/ r ,

.

^-~y t/'y y fwJ (jv**!)' jj> *-~ o )j^&\%i\>**^\r\3 y Jl^ <

^<^Jll/ (Fibre Optics) (/^I^IJBJC^

/ Charles

* jl~ S i I i c a L ^TiP t ^^^ (J* (J^ t - ^-fc*

z^lirif Optical F\bre (ji t(j*i2~y'l jjl?'"*) jC

ft L
ff- v^

*
tTc/ 1 k ^^

(Total Internal Reflection)

i *<

vjl (J7J ( i

Opto Electronicsy j j> ( \6-e-/* ^ >O (
Electronic-s

-^CleL/(j^ Photonics '

.1979
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Link

140

j& A

Copper

(Generations)

*Jl - 1976 -

j^ ;
(Wave Length)

10

50

10 - micrometer j(/ <=^yU :
m) - <:
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Digital <Lrt^
L *>v. <j/f

Light 'Laser Diode /

Long Wavel Short Wave^>3<il Emitting Diode (LED)

-^U*l

( Si|ica >

V^

^l jj/Ltf I" /1J 20
(

-~(l

Melting Point V IS> /jT- u?^

' -'*

Detector t Amplifier t Transducer^ ^- ^ frt ^r

^^J-'L^ Decoder
* -

(Copper Wire) ,C -4^
*
Copper Wire

J^ iL c/i- t/? <

J^L^ .L^l /l^ olirjl)^

copper /-ife; jiPiy t/'/tf- u?

wire
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Terminals , (/y

Micro Wave Ovens
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Wiring j;>-( iu^VyV u\ (jj Jtf lr"'- U

XU J^-J (_/ k-^'izj i/ Instrumentation'

Broscope

Fibroscopes

ill/ 1 ^ U^" j J '^'' ^ ;lf

Combustion Chamber i>\ (J^. tfls <. Bores ^.\ (

Fibroscopes (^ l^Lr'l <L.

Fibroscopes

^' Jil Boiler

Atomic Reacter .Llj <L/'>-, (jL-t

Tumor
L

'<L-. Biopsy jj) <-(^\- (jy.'-b*. Endoscopes

>/ JlAl

Endoscopes Zl ^^ '<-<L jVl/ yjljjv^^ U J/^ ' U? 1

90 /lJ 4 ( .1995L"

OPTEL ^jl ITI i^i-l ^y t C/:>
-l

' HCL Jl J
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(Pager, Mobile & Cellular)

- Uj *^ cifVl^ 1^^ c/" '

<r-^^
(Personal ^Uj/

lJ^^ ^l> .^-- .1, y, !>-r j,,^

<^i!olP^(_f
a:?

'-i/ur^lS
x

<LL^/jyl communication System)

< jy> j i ^(f-^uJ^if-'dftf t/-- tfzf/f jiUiy

imageL Data

^
ft-.^x J lllj

Numeric Pager (1)

Alpha numeric Pager (2)

^ Numeric Pager

Pager
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O ^ Specialist

'

.}

Radio - ^ iT/J'-V" Ur RAdio Data System Encoder

J Data System (RDS)
'

lji'^vi^ Dish Antenna^l/J^^^ encoder



89

L/ c^rT (/oU^^ J/ JJ of - < c/J/

i/ ^Jr
* *

"

t i

1980

Air Phone'Advance Mobile Rhone Services (AMPS)^ ^/l

J-L^Post Call Service (P60) ^Cordless Service* Service

^
!

^u: t1984

U^^jS-JiS. 1990-

Digital Cellular Commun

^Joj-^(J^^ Air Phone Service^jLf--^^ JlJ^ ication

ki""</i- ^(3^^ ^^ ^^ ^^ ^^ o'^uT L/^-^^^t^ Cel
'

ls

(Space (jjjJlp JlV yj' JLp (J^yc (Jt^**' ^^ <*_ J> ^^T! <^ uJyj

^- ki^rT' (J (J^L^-*-5^ Cordless Service-^fyc^/" Crafts)

/ Base Station <l c^li /^J^- (Jy

Cordless

Hang
x
Hang
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Base Service Station

(Hexagonal) e/^

Master Switching Centre (MSC)l BSS

1 Trans

trans

Standardj
ADC 5,

Digital

BSS/ GSMc^tT

Home L Master Switching Center(MSC) f ~ - <~

Location Register (HLR)

P Subscriber^

Visiting 6>' . U" -
-T

l^yi/ MSC>,I BSS>.,3^ Location Register (VLB

^ GSM ' Subscriber/
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(Radio Telescope and Astronomy)

C^ JL' ob UT -19321. Karl Jansky '/jg
I y> j (/l

Grote/* t^ ^ oJLyl c^f j'l
- ^ (j^^ Jf^ <

^L^.^/J^L./^jLi^i^^u^lt^l^ljL- Reber

<LD/ (Radio

(Optical Telescope) ^.

''

(j/i> '^ ( Astronomical Telescope ) \j*-ji> ij

, u^. Ji} 6/^ o''- ir ^ i
(Reflecting Telescope) c

/^
vjji JL> j -Jrjlf ^ UC% l/j, li ,jl ^.y j- of-/!/ fl/l

r,

-^fot/
t (1)
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yji (Amplifying System)^' J(j>^ (2)

(Recorder);;;^ (3)

>' yr- .i. CVi ttfi^J) &.^-c-j^ V c/
'

u v/ <jk>

Kit Peak National Observatory

Radio Astronomy

- L

Radio
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Milky

/^ , ^ Jit
/

Pulsars- c Micro waves^^'^3
Pulsars - ^ Lx, ^1

, Quasars

Quasars - ^
Mi, ky

Quasars
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Super nova *- ^ J*

Black Hole,, -

(Neutral Hydrogenlc
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Background /

J ( ^ U-^ f
17 ("/ >

i/^ Super novaLi'i *-

(Nascent

Quasars yjl Pulsars

^ij ,
,1964 vjl- ^

Hydrogen lons)(jlj>

? I/ Radiations

10

Milk v Wa v

(/'

Stars)
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(Electron Microscope)

(Compound &,,* y/ '* ^* Microscope)

Phase Contest Microscope .& Microscope)

.Fluorescence Microscope , Infrared microscope .Ultra

Violet Microscope . Interface Micro scope -Polar

Sing Microscope

(Micro structure)

L/l
i

JiL/'

1

(Optical Microscopes)

J

(M9ifyn
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(Elecron Microscope) c^

(Electon beam) J-*

iT ^ y3 ^ t/ 1 -fV J^^lt& {
.3jf' Jt/vi c/X >.>e- Jk

M. Knoll ^
^^-lLU-. E.Ruska

Electron gun^ c/1^^J^J>-<^J/ (Refraction) ,J(Wl

L/,^A>/ ^

3, jr, ^Uy^"Ji of- J'

. Slector ,/ , J.X^/I , JlP > ^ ^
Viewing jji Viewing Screen , J^X Exposure time

-L/1/5 JsU* control

Metallurgy Bacteriology . Virology * c^

(
-1928

(j .1960 - (f Transmission Electron microscope

(
.1965 j)\ Scanning transmission microscope

. Field ajli* <j -
jj Jfc, Scanning electron microscope

j^ Emission microscope
'

t emission microscope

JslTcxt ^ U^U&u d^(f' Scanning tunelling microscope

J^
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"if

(Cells) oL^'iL^olp^j Micromolecular
'

/(fir- t-^y^.i j$>j. <j>fct->jf~ J^L-f^\ks
'

'endoplasmic r el iculum'mitrnchondr a -membranes

jtf U? ^- rtl-^ enzymes ^ Mitrochandra

mitrochndra ^^ r> i( r/*>j? //' - //I -Llff"^^ ^^ j >^ * ..

DMA - L\ L/ / (/-s ^\ ($ DMA

'j * (cromosomes)

?^ * Hereditary character

(tissue) o^L

^ (Jl^^L- (j>; oi ^ jU.-

Har Gobind jb ^U JC^j>^^\^iyf Jsy Zl *1973

Gene J\^ j /^ 1 ^ ^ Khorana

Quality Control^

^t^
^^L/ ( L/r^-^ikLT Paintit

Silicon yjf ^ j^v^ < Circuit ;> Zl Chip A^lj <Li? iC

(/ 1-^ Jrtl ^L y&> ^ov/J^^^lk^^L^jt. (/ Wafers

^>^^
Albert

^ .J976 ^jl - sj** Black and white

l^f*

^

A
-

(j
*
tf r* Black and whitej^^^ Michael Issacson

-1981 jC^



(PHOTO TUBES)

(Electro Magnetic j^^^^ Os. <jb '<-}
\S*' }

-L^y/^i^i^^^j-iy^Jji^^JUj^^- Radiations)

(Photo Electric ^ (JU JU^ / j </l <L, u/l^ >; jyUj - ^
(Photo^ (JL^ cji^l 2_b ^y, j'/^yi (/I ,jf- ^ 2^T Effect)

Jr'l^.yl J^jL^-t^S-LlI/ Electron)

Pohto Tubes
'

-r <'3iL.^ <-, x. L.

- ^ Lr, (Electrode) B/

(Electric Circuit)

._/ j^- *-. ClJ/ (Cathode) B^ j^ ^Ji y> >t- tf

/^- ^_ LV /^ jt\ Utl U t/1^
1

JU-

/^ c4- ^. L\L>. ( Anode)^ c

y y ^^ j - ^-> J-.
u>r ^/^tT^ df j /*=- Cie i

'

Thermo Electric Valves <

^- (Source)
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(Electric Current)

jlf 4=, >LI (3^
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-jo

-^ L\ L/JL^ I ^r .L/J

r^i^^^^i, (/Lst

Spectro Photometer-

jf ,,i ^i ^ j> (/j^xfyy - tf, CiA J/ ^
j. L^^" j^-V / t/- - <;_ I/ L |>. (Densitometer)

(Optical ^'uT J/V </ i>^ .Lij ^L, ^_L ^ (Spectrum)

Zl cT jy J> - ^ fk L/Jl^l ^ ^1 ^/
r>- Density)

'^ (Source of Light)

/ (Sx: c/l
- ^ CV L/

(Astronomical Telescope)
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(Atmosphere)

(Jupiter) $} ( ( M ars)'> , (Venus)

-

'/: c/"./^ ^'-i j- I

,y vl, r" ** ^^ ^. U".

-0 (_T <<> ofj^>'L/j' (Helium)
>^ ' /'(' /-'

"

^--f-^-^^^ Uy ^v^^-jj (Gravity)

600

L < (Cosmic Radiations) j/b^ Jills' utyk
5
-

,ji, 2- 1

"

-^ (X-Radiations) ^i/b^t) >jl (UV- Radia tions) <j/V"
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135

* 170 f^ ol, ,jl 1 _

ll '

j/ J 6-^ ^

L^'- ^ l

(^^ (j
(

^
-

t^,2-r

15 U.

yt

(Tropo

(Strato sphere^'lTiy

Meso sphere

Thermo sphere

Exo sphere

^>-
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80 U

^ or

y>?-, (Electricity

.uy J-'i*

.

?-Ji~ \^~ ->'><- (Photo Synthesis)

(/I- tf-C! AV, JUl^c^ r^^f^

u? t-SJ:*~(j: a-'^W v. tf}&<*>>

c/
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) 31 2

(3 ^^* Moment of Inertia 1^ /*;

.1972

Ll/ U JjL ^ B'or' jyJL'L

.

/

L" 10

50

t-i JJ.L
".^

J 60 j^ y >>^U tr?~,/./ t/l jr. I>VL
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(5 ^

o/*
Jt-41, (J

(Balloon) jj yL-^ ^r

s ^\>j)}}\ ^ Ui?-
4^_- Jli/

Ozone Layer - ^ 5^

/ 50^^
y

?(jL/^ Jc^'^> (J

85 ^ ^ SO^-^LlJ Meso Sphere

!-<_ Jko %

i
*

t
~* ' i

*"*

- -^ "
1^

/>* j/r S ^

z<~- ClU Thermo Sphereo/JU-? 1^^ l o^ ^/i

(Meteors)

F2yj< F1 t E :

x /* s >*

^LlM (lono SpherR)^tr5/^/J^
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100 E,

F2jjlyJ>/ 350

/'*0'V^-^

Shortoy F1 jjl / Medium Wavesc^y E I?;

Waves

U ^kA1

!> ^ -/ -*^ Short Wavevjl Medium Wave jij i_-/"

5008/1,-^LU/ Exo Sphere Bj

T.V/' 600
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(
Environmental Pollution)

-, (Air Pollution)

1^ ift^brij&tf (Water Pollution),

/*",.,- / ft 2*-^-*^ ^ Pollution)

r
1

(

~
f*

*

(Noise Pollution) Jjjy' (j
^ UT

^-U^L}^ (RadiationPollution)
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(j\fi Dh 'A c- (JX& (fu^*-*/* - (jLf- "7- \J k L/>U

[
*

([ ^ S*
*

. ,.l .,fi

^ 10

a/'/' ur i-y'^3 ^ ^ r^^L j-*i/^

/I j/-

. 1991
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<y J-> L Over active Thyroid .. (Anemia)

? j^^ (/ ^ ^^c/ 1 1/^ 1

"

J 1^3
"

*=- -

V u '^ J /t
^

J\f^L y L / ^C^i < jyj (j
i

I <Llj id.

20 1

>. L>

-

'V' 1^^ i/'V U^

'X* ' (/ ^

^

'

Li? J 1?-^'
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JD ^

90 L-./7) cJj>^ (fJ^J , ^ L\ L/JL^I iL^

z. t^l ^^^ C,/(""

>
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,1980

y if >

Meus Valley

Donora Penny Sylvania oH

-1952-

^1960 yj< .

Jy

.Electrostatic Precipitators .Scrubers
'

(2)
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Inertial Separators ;*' Gravity Settling iChamhers

^ Desulfurization .yj/^U'^Ll^

-ruj-l* (Lead)c^<^ j^l-kt/jl^lj^^ij^l*' 1 (4)

,/ Internal Combustion J* Z ^f\ *L. Jl^i ^/i ^' (5)

- U r*. -

Over LoadedL ji yyuAy'yj^kJyyjlL Jly^i (8)

tf ' U *^

l>-T J>: (9)

(10)

Jl

90>jl Ethanol^ 10

;u-i (Tii-

*"
50

jj (Inorganic) ut- v^i (Organic)

Jt" ^' // ^Lf'-
T- (Solute)
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C/'- v-
* L

-

'/
~

1 ^ 7 ^ -: t *"'
< .<:" <

-'

s H r d ' n e *- - J o

u '/ u^'^r oi"
<- )H4 -=- -r }

i3 o ?fj
'

(3
1

-'"' ' ^"""^^ >L
-

' ; i^ 0"' ' *-' ^ r-'^ J U'

0"'- ^1"

tr
- ^ ; ,

' A- ^-i/ ;u- ; j i"^- ::^ /

56-387 ^ Jl^ ( ^ J^ L J&-- L?/' ^'^ ^"

t^. ij" rf <- 4 X s\^ <z- Gasiro Entries

^nlA^3ro jy Epidemic Of Enteric Disease ^L. *>?

(/I/! *L'j ^Lrc J^U <^ J 1^" 1 *^ Jt o?^ 1 - ^i **> ^'^ <z- cJ^

- uT1 0.

J

85

^ Ammonia ;ji Phenol .Cyanide ^r o L
7
^- 'U'

ll- J > J1 '' -^^
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JV L^ ^ fe"^L t/" ^ ^-y

Ul^1 6PPMI 5PPMJ

\*^f / ;l>2> PPM _-p -Jr' J" DDT S" ' A-

jj)--
Part Per Million ji/ ju-^ PPM i- ^ U

- 1 9 7 5 1. J-^ W? ^'"o t 6"'
'

C/_
>' ^ T-

"* -^
'

*
fi U'J

-f.
5rL- ^1 L (/A /?' t^f- 0-^-

4- j-i
- -

"
; L -

'
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^ Neurosis n\ ,

'/

ev j,i, -^ /

S UncJ

\ 2- f&l

^ 26 fjji,^. -
,

j.y 580
t

( sJ
f f"-^

~
f

Rock oiLj^+fjij J^ #^ (jK^X^/^s* t-s.s_^*(s (f-

Noise Traumatic ^2^^;^ and Roll
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(ACID RAIN)

( U

L.i j <Lu -Li <L /A

jl tV '

jli/^-^ ^ >VT(J Li' (/

of^ L
-

</ Jtv -

of ^

utv u: ^
1- ,/!>-,

JL
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(j
L IM - 4- (j -^ *-^ 1 4 ,

All- <!inf-'(J^ 5j I yt a;^ j ^,
'

^v/l(J ^(^^5' - ^L

C .
** ^ v

""T. v c

'' '""' ""

^- f rt (Nnutra!)

/T
L
v - v 3 '

"f- ^' jftJ
f
^^' -'^-^^ ^ ^-^U -

^

Ivf K-,^ 5 . 6 gTI J iTt/' c/A 0^
'^^

0"'
' L

~

il^jsi . y\ JL : ^_ ur; c^flP j
1^

* ; ^j^ Ji y r,
/*<=.

5 /" g" J - ^ j L: vi/(/^ Li-'
"

JL- Arthur Ruston j^ Charles Crowtfier & ^.

(

I>;^LIZ>(/ <

-' * o >: o
r

4.8^"l ljir

/

JL Zlt/A. j^'t J'o*""./;'^ -1974-I/ .isg"
1

_ i/ tJ' U



l 6, IT J-7 J>'L- ,,i ./
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*

~ J L J l^f > >-^ >-T l- jU ^ cr^ -J
i ^

, ^lV J, : /

Red ^ (Jy 5X

Crested Pochards cRosy Pelican .Siberian Cranes
- s

(.
* > J ^' ^ U?" J\* <! n { <i_>v^f Green Sand Piper?

7-0 ^^ ^;f^-?^Lr l

l/J^'(j'jJ>v Black Grouse;)^/
"

'

" -1975
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(j'r"j,
> LJ U." u y '

^ Gypsum / // <-& < ~-7

i i L^" 7 I** w 1 1 i > -"
i > '-I ^ J

I L-^ rv ^"^ J . r^ I J > r L-^"

O^"*!' L/ ^ L U. O1^ '^
-f

L"^' T* " ' ^ " w ^-

Cleopetra.s Needle ;jl J-_jS- J^ ^ J.^ J>* Acropolis^-

. 'r"

o.* L r A. J i

;cf/ o'
L >

i. y J M / ,ilx-
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(Ozone Layer)

^^ ;_
- ,

^ - *
(J Vy

(Reaction)

,
,

, ^

.
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(Ozone

-^ ^ IT

X*

' Sun Burn

u " <
^ '' u A- aj

L
, u: -/- L' -

-r

>> ,, e'o'"

l)

U-. ^.2050 /i. Jf U ^Vb^L

.Vt : ft'*"' '
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(Appendix I )

(Spectrum of Electro Magnetic Radiations)

(Wave length) (Radiations) (Frequency)

(m) (KHz)
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(Gama Radiations)

10-" ------------------------.............. ]0'
f'

(X-Radiations)
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4

(Ultra Violet Ratiations)

IO-
7 ---------...................--------- 10

(Visible Radiations)

(Light)
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(Infra red Radiations)
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(Micro Waves)
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(Funclainental

Colours)

(Additive primary colours)

(Substractive primar\ colours)
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(Appendix II! ) (3)

(Building of Electronic Equipments)



(Apperr

(pH of some compounds)

pH

(fb 14

(Increasing
13

Alkalinity) 12 (Ammonia)

1 1 *""

10

9

(Baking soda)

8 i5r-r<Ll/

(Neutral -7 (Distilled water)

Solution) 6 JLirtL/'X

5

. (Pure rain water)

4 JLTi/^lM
3 (Vinegar) J^-

^r-'r'J-^cT^ -(Lemon Juice)

(Increasing 2 t/^r^
Addit>' )

, '(Batteiy acid)
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