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Abstract:

This paper presents a survey on the Noise cancellation techniques in
Phase-Locked Loop, to reduce the noise component from the output
of the PLL. Noise is an unwanted component present in the signal
which affects the performance of system and also the quality of
output signal. This paper describes various techniques for phase
noise cancellation which uses Ring Oscillator ,sub sampling phase
detector, Injection-Locked ring PLL etc. Supply noise reduction
techniques uses Time-to-digital converter, digital controlled
oscillator, source — follower regulator etc.

Keywords—Phase noise, supply noise, Delay — discriminator,
Ring Oscillator, Feed —Forward

INTRODUCTION

The Phase-Locked loop is a feedback controlled electronic
circuitry which can ensure that frequency and phase of
input signal is automatically tracked by output signal
through the external input reference signal. PLL has large
area of application such as signal modulation and

demodulation,  frequency  synthesis, carrier wave

synchronization etc. PLL usually consist of phase
[frequency detector, Low pass filter, voltage controlled
oscillator in forward path and frequency divider network in
feedback path. Voltage controlled oscillator is the block
which is most sensitive to noise .There are three types of
disturbances presents in the PLL output i.e. Phase noise,
supply noise and spur. Phase noise can be defined as a short
time fluctuation in phase of signal waveform. While moving
down to deep submicron technologies, supply voltage is

getting reduced , this induces supply noise.

Section Il describes about Phase noise cancellation

techniques whereas .section Il includes Supply Noise

Reduction techniques. Section 1V concludes the topic.

PHASE NOISE CANCELLATION

A. An injection —locked ring PLL

The technique used in [1] is based on conventional type-2
ring PLL. It uses a 4-stage ring oscillator , 3 additional
transistors and 2 capacitors to realize injection-locked
VCO[ILVCO] with Sample and Hold Circuit..A pulse
generator is also needed to generate a 27MHz pulse train
of pulse width 50ps which is required to run the ILVCO.
Traditional Phase/Frequency detector , charge pump and
frequency divider will be still used to initialize the VCO

frequency.

To suppress the VCO noise, injection - locked technique is
used. This IRPLL is realized in pure digital 55nm
technology, and substantial suppression of phase noise
below 5MHz is achieved. This measurements are done on
System-on-chip environment . After applying injection ,
jitter is reduced from 4.8ps to 2.4ps. The area of this

IRPLL is 195*153um2 with buffers and level shifters.

Since the injection window is aligned automatically, no
extra loop is required which results in lesser area. Since it
requires additional Circuitry like sample and hold circuit,
it results in greater complexity and since the loop is still a
discrete time system the maximum bandwidth is limited.
Since the injection window is aligned automatically, no

extra loop is required which results in lesser area.

B. Delay-descriminator based active phase noise

cancellation.
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The PLL architecture proposed in [2] consist of Ring
Oscillator and An adaptive feed forward phase noise
cancellation circuitry. Noise cancelling loop composed of
an active poly phase filter, discriminator mixer , band pass
filter and VGA(Variable Gain Amplifier)
Cancellation

Noise
is independent of process, voltage and
temperature variation[PVT], which ensures that only one
calibration is required. The gain is calibrated by sweeping
VGA gain settings until minimum phase noise at 1-MHz is
achieved . After the calibration, the feed-forward path gain
and VCO gain track each other across PVT. The calibration
is done only on the gain and cancellation bandwidth of the
path, and these settings are performed only on the BPF and
the VGA.

This PLL architecture is fabricated in 90-nm technology.
This PLL consumes 24.7mA current from 1.2 V supply
which is more as compared to [1]. The measured phase
noise can be suppressed up to 20MHz which is 4 times as
compared to [1]. The drawback of this methodology is , it

requires more area than [1] which is nearly 380*320 um2' :

The measured phase noise at 1 MHz offset after enabling
the feed-forward path is -105 dBc/Hz.

C. Phase noise cancellation in ring oscillator

based i/q receiver

Ring oscillator has wide range of application in
communication devices such as radio receivers due to their
small area, wide tuning range and multiphase output. In [3]
presents a digital phase noise cancellation technique, which
reduces both RO close -in and supply induced phase noise

In RO based 1/Q receivers.
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Fig.1 Ring Oscillator based 1/Q Receiver with PNC

circuitry[3]

The local oscillator source is generated from DPLL, which
employs RO as Digitally- controlled oscillator. The phase
noise information is extracted from DPLL and it is applied
to digital Phase noise cancellation circuit. RO phase noise
component at PLL output equals to that of DLFIN
multiplied by (-1/KTDC). Thus RO phase noise can be

eliminated by subtracting it with (- DLFIN/KTDC).

This prototype is designed in 65 nm CMOS technology.
The phase noise measurement is performed with a stand-
alone DPLL chip and extracted (DLFIN/KTDC) spectrum.
With PNC circuit, phase noise at 1- MHz offset is

measured as -109dBc/Hz which is improved as compared

to [2]. The area required is 200%200 um2 which is slightly
more than what achieved in[1] but it is very less as

compared to [2]. This circuit consumes 2mW of power.
D. Feed- forward phase noise cancellation

In [4], feed-forward phase noise cancellation techniques is
discussed, which reduces phase noise from the output of
PLL. This method has no stability limitations. In this
architecture , Sub Sampling Phase Detector[SSPD] is used
instead of conventional Phase Frequency Detector[PFD],
which does not require divide-by-N and multiply- by-N
circuit to be modeled exclusively. The cancellation is
performed by variable delay clock. The SSPD gain is

approximately N times more than that of PFD and also

phase noise contribution is reduced by N2 where N is

given by
N = fout /fref

The phase noise reduction is improved by 9 dB at a
frequency offset of fref/10. Another advantage of feed
forward phase noise cancellation technique is it reduces the
phase noise without stability limitations. SSPD has high
linearity and high detection gain. Along with these
advantages, it possess some drawback too, such as aliasing
hold delay, in-band hold attenuation and limited out-of-band

attenuation of the aliases.



E. SSPD-based feed-forward phase noise cancellation

In [4], SSPD based feed forward phase noise
cancellation techniques is discussed to improve the
drawback of RO-PLL and FFNC techniques.

This architecture includes SSPD based feed forward noise
cancellation circuit along with Calibration circuit. The SSPD
extracts the noise information and feeds it to the noise
cancellation block which consist of voltage —controlled
delay. The delay introduced by NCB cancels the jitter
present in the input signal outl and produces an output
signal with out2 lower jitter and produces an output signal
with out2 lower jitter. The SSPD FFNC scheme offers high

noise measurement gain.
SUPPLY —-NOISE CANCELLATION
A. Digital supply noise cancellation

In[6], an all digital approach for supply noise cancellation
is presented. It uses an Analog -to-Digital converter (ADC)
to sense the supply noise. An observer controlled loop filter
processes both ADC and phase detector output to determine
the oscillator control signal to minimize the output jitter.
The proposed DPLL composed of a plant and a digital
feedback loop. The plant consist of ADC, TDC and DCO
which are initialized with reference frequency 1/T. The
voltage amplifier preceeding the ADC is modeled as first
order LPF. Both ADC and TDC samples the supply voltage
and DCO sends their digital esponse to observer block

which estimates the internal states of DCO.

This PLL can attenuates supply noise with
frequencies less than 0.5/T which is most sensitive region of
traditional PLL. This approach is effective for broad range
of supply noise. This PLL avoids use of active element in
existing cancellation circuit which leads to some of the
drawbacks .One of the major drawback is that it can
attenuate supply noise up to nyquist bandwidth of reference

clock frequency.

B.Supply noise cancellation using in using frequency
multiplication

The proposed architecture [10], uses a frequency
multiplication SNI-PLL which employs a voltage
regulator along with cascaded structure to get the stable
power supply. The voltage regulator obtained supply
noise reduction of -40 dB over entire frequency spectrum.
This PLL is fabricated in 350-nm technology file. It

occupies an area of .38mm?.

C.Gate-voltage-boosted source-follower regulator with a

noise cancellation

The supply noise insensitive PLL architecture proposed in
[7] is composed of a charge pump PLL[CPPLL],a reference
multiplier, source —follower regulator and a noise
cancellation circuit. Since Source follower circuit acts as
feed-forward circuit, it achieves wideband supply noise
suppression. Noise reduction is further improved by
eliminating the residual noise at regulator output that is not
removed by source follower regulator. Noise cancellation

circuit deals with the above task.

This PLL is designed in 65-nm technology. It requires 0.105
mm? area and its power consumption is 3.12mW. The
supply noise spur is removed by 24.4dBc at supply noise

frequency of 1IMHz.
D. Background supply noise cancellation

The architecture discussed in [8] composed of a digital
PLL, constant- gain margin bias circuit, Supply noise
circuit{SNCCland a
oscillator[CCQO]. The SNCC circuit is made up of a ripple

cancellation current  controlled
detector. D flip-flop, digital comparator ,a finite state
machine and a up-down counter . When the supply voltage
is varying , the output frequency of CCO is modulated. The
variation of code is monitored by ripple detector. SNCC
along with constant-gm bias circuit is responsible for supply
noise suppression and PVT tolerance improvement. This

DPLL is fabricated in 40nm technology and its area is



0.0216mm? and power consumption is 2.95mW. The in-
band phase noise is -104dBc/Hz with supply noise
cancellation. By this techniques, supply noise spur is
reduced by 14.63dBc at a supply noise frequency of 1KHz.
Power consumption and area both are less as compared to

[7] but noise suppression is much better in [7].
E. Supply noise insensitive PLL using NSL

This techniques [9] involves a wide bandwidth noise
suppression loop around oscillator which minimizes supply
noise without headroom loss. The design of NSL includes a
VCO, a delay cell with delay TD ,a phase detector and a
charge pump. The feedback loop removes the phase error
between VCO and its delayed output. Thus the loop will get
locked when VVCO period is equal to TD. This prototype is
designed in 65-nm technology and its active area is
0.047mm2. It consumes 2.73mW power which is less as
compared to [7] and [8]. With noise cancellation loop supply
spur is reduced by 27dBc at 2.5MHz supply noise

frequency.
CONCLUSION

This paper presents summary of a survey performed
on current researches on noise reduction methods. First the
phase noise removal techniques and then supply noise
methods are considered. In both categories different
methods are compared on the basis of area, power and noise

reduction capability.
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Abstract: - The present study removal of Cr (VI) ion on
China clay from aqueous solution under different
experimental conditions. Lagergren’s pseudo-first-order,
pseudo-second-order kinetic equation and Langmuir’s
adsorption isotherm has been used to discuss the
adsorption capacity of china clay to removal of Cr metal
lon. Thermodynamic parameter such as free energy

change, enthalpy change and change entropy have been

1. Introduction

Chromium (VI) is a danger to Human health,
mainly for people who work in the Steel and Textile
Industry. People who Smoke Tobacco also have a
higher chance of exposure to Chromium. It is known to
cause various health effects. When it is a compound in
leather products, it can cause allergic reactions, such as
skin rash. After breathing it in Chromium (VI) can
cause nose irritations and nosebleeds. People can be
exposed to chromium through breathing, eating or
drinking and through skin contact with chromium or
chromium compounds. The level of chromium in air
and water is generally low. In drinking water the level
of chromium is usually low as well, but contaminated
well water may contain the dangerous chromium (1V),

hexavalent chromium. For most people eating food that

evaluated and discussed and an idea process are
spontaneity and feasibility of the adsorption process.
And also study adsorption capacities are effect different
pH, different concentration, different temperature and

contact time.

Keywords: China clay, Adsorption Capacity of China
clay, Removal of Cr (VI) ion, Langmuir’s adsorption

isotherm.

contains Chromium (111) is the main route of chromium
uptake, as Chromium (I11) occurs naturally in many
vegetables, fruits, meats, yeasts and grains. Various
ways of food preparation and storage may alter the
chromium contents of food. In the present study
Halloysite white Clay was found to be more effective
clay for removal of hexavalent chromium ion from

wastewater.

Adsorption methods are effectively and
economically among various methods to remove heavy
metals from Wastewater system. A large number of
substances have been used as adsorbent along with
China clay. The project of the present study to the effect
of concentration of Cr (VI) ion adsorption on China
clay at constant pH (2.0) constant temperature (30°C)
Parameter calculated

and constant particle size.
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Lagergren’s pseudo-first-order, pseudo-second-order
kinetic equation and Langmuir’s adsorption isotherm
has been used to discuss the adsorption capacity of
china clay to removal of Cr metal lon. the adsorption
kinetic study, equilibrium and thermodynamic
parameters and find out effect of adsorbent dose and
initial and final concentration on the adsorption of Cr
(V1) to investigate the experimental data of adsorption
through Lagergren’s pseudo-first-order, pseudo-second-
order Kinetic equation, Langmuir’s adsorption isotherm
and thermodynamic to investigate adsorption
preparation of Cr (VI) and discus it. In order of
determine the thermodynamic feasibility and the
thermal effect of the adsorption. The Gibb’s free energy
(AGY), the entropy (AS®) and the enthalpy (AH®) will be
calculated for study different temperature from 303K to
313K. the values AG® are negative the sorption process
is spontaneous, AH® Value positive indicate adsorption
nature is Endothermic and AS® value positive indicates

affinity of the adsorbent for the Cr (V1) ions.

2. Regarded reagent & methods

All chemical used our investigation of analytical
reagent (A.R.) or laboratory reagent (L.R.) greed.
Potassium Dichromate (99.5%) and sulphuric acid
(98%wi/w) supplied by molly chem. Limited Mumbai
by help of Javed Trading raigarh(C.G.) product code

17120, distilled water used in preparation of China Clay

supplied by titan biotech Itd. Bhiwandi. 2.0 g of China
clay was in 25 ml aqueous solution of Cr (V1) ion of
given different concentration in eight different glass
bottles was shaken in shaking machine at different time
interval (20, 40, 60, 80, 100, 120, 140, 160 min.) after
shaken solution were centrifuged, filter and analysed for
liquid part concentration by spectrophotometer. Initial
concentration Cr (VI) ion (25, 50, 75, 100, 125, 150,
175, 200, 225, 250 mgL™), pH (2.0, 4.0, 6.0, 8.0, 10.0)
and (303K, 313K, 323K)
concentration Cr (VI) ion used were 20, 50, 75, 100,
125, 150, 175, 200, 225, 250 mg/L for the equilibrium
study.

temperature initial

The following mass balance equation was used to
calculate the amount of Cr (V1) ion adsorbed:-

ge == o4 removal = E=) 100
m Ci
where Ci are before adsorption Cr (VI) ion

concentration, Ce are after adsorption Cr (VI) ion
concentration, V is volume of adsorbate in litre and m is
weight of the adsorbent in grams. The % of removal of
Cr (VI) ion was calculated from the equation.

3. Result and discussion

3.1 Characterisation of china clay:-

Different china clay contain the same basic chemical
element bur different chemical composition of present

china clay obtained from XRF studies are

Constituent Wt (%)

SiO;, 47.68
Al,03 32.29
Fezog 1.25
MgO 0.31
Ca0o 0.42
Na,O 0.23
TiO, 211

% Removal >

72.00 -
70.00 -
68.00 -
66.00 -
64.00 -
62.00 -
60.00 T T !

0 100 200 300

Initial concentration of Cr (V1) ion

Table-1 Composition of China clay by XRF studies

Fig-1:- Effect of initial conc. on Cr (V1) adsorption



3.2 effect of initial Cr (V1) ion concentration

Fig.-1 represents % removal of Cr (V1) ion versus initial
metal ion concentration. Study of graph metal ion
concentration increases the % removal of Cr (VI) ion
decreases. The % removal Cr (VI) ion decrease from
71.00% to 61.00%. Reason adsorbent possesses a
limited number of active sites and theses active sites
become saturated at certain concentration.

Fig-2 represents increase metal ion concentration the
amount of adsorbent at equilibrium ge mgg™ increase as
initial metal ion concentration increase from 50 mg/L to
250 mg/L the amount of adsorbent increase from 0.710
mgg™ to 3.05 mgg™. The reason due to the fact that
mass transfers resistance of Cr (VI) ion between
aqueous phase and solid phase is possibly overcome by
the initial metal ion concentration.

3.3 effect of contact Time

Fig-3 represents the effect of contact time on the
adsorption of Cr (VI) ion on China clay the Fig-3

evidence that amount adsorption increase with increase

3.500 -
3.000 -
2.500 -
2.000 -
1.500 -
1.000 -
0.500 -
0.000 T T !

0 100 200 300
Initial concentration of Cr (VI) ion =

amount of adsorbent ge >

Time in minute. Initial the rate of adsorption if fast
which gradually slows down till equilibrium is reached.
3.4 effect of pH

Fig-4 represents effect of pH on adsorption increasing
pH from 2.0 to 10.0 the amount of adsorption decrease
from 1.36 mg g™ to 0.681 mg g™. Because increasing pH
negative Cr (V1) ion absorption is difficult. In acidic medium
association of negatively charged HCrO, and Cr,0;*
resulting in high adsorption on strongly, Alkali mediums the
adsorbent surface get deprotonated and become negatively
charged. As a result adsorption of HCrO, and Cr,0;*
decreases.

3.5 Effect of temperature

Fig-5 The Temperature effected adsorption of Cr (VI)
from west water temperature increasing from 303K to
313K processor to endothermic amount of adsorption is
also increases from 1.36 mgg™ (68.00%) to 1.637 mgg™
(81.85%) to the rate constant of adsorption are increases
from 1.50 X 10?2, 2.3 X 102 and 2.58 X 102 per min at
303K, 313K and 323K are increase temperature with

respect indicate the amount of adsorption increase.
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Fig-2:- Effect of initial conc. on Cr (V1) adsorption

Fig-3:- Effect of contact time on Cr (V1) adsorption
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Fig-5:- Effect of temperature on Cr (V1) adsorption

4. Kinetic studies

Fig:-6 In order to clarify the adsorption Kinetics,
Lagergren’s pseudo-first-order and pseudo-second-
order kinetic equation will be applied to the
experimental data-

The linearized form of the well known Lagergren
kinetic at different

equation  for  adsorption

concentration is as below:-

t.kq

Log (- a) = log ge— 55>

Where g, and g are the amounts of the metals sorbent at

equilibrium and time “t” respectively and k; is the rate

constant of sorption. K; can be determined

experimentally by plotting of log (ge-q) versus t.

Fig:-7 The Lagergren’s pseudo-second-order Kinetic

equation is given as

1 t

q  k2q?  qe

Where k, is the rate constant of the second order
equation, g the amount of adsorption after time t and q.
is the amount of adsorption at equilibrium k, can be

determined experimentally by plotting of t/q versus t.
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Fig:-6- Lagergren’s pseudo first-order kinetic adsorption of Cr (V1) ion on China clay
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Fig:-7 Lagergren’s pseudo second-order kinetic adsorption of Cr (V1) ion on China clay

Equilibrium studies

Fig 8:- Experimental equilibrium data obtained will be
discussed using Langmuir adsorption isotherm which is

as below-

C. 1 Ce

== —+ = or
g Qb Q

Ce 1 1
<= —.C,+— or
de Q' 7¢ Qb
y=mx+c

Where ¢, is the amount of Cr (VI) ion adsorbed per
gram of the adsorbent at equilibrium, C. (mgL™) is
equilibrium concentration of Cr (V1) ion in the solution,
Q and b are Langmuir constant indicating the sorption
capacity and sorption energy respectively.fig-8 is
indicate relation C./ge Vs Ce. The structure is linear
indicate the follow of Langmuir isotherm. Slope and
intercept of the straight line obtained give the value of

Q and b respectively.
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Fig 8:- Lagergren’s adsorption isotherm for the adsorption of Cr (VI) ion on China clay
Table-2
Adsorption isotherm constant for adsorption of Cr (VI) ion on Bentonite clay
Langmuir isotherm result Lagergren first order Lagergren second order
Temp. | R® Q b conc. Ky eal Qexp R K, eal R?
(K) mgL™* min* mgg? | mgg™ g/mg/min | mgg™

303 [ 0998 | 7.25 [ 7.32X10°| 100 | 2.07X10°

0.869 | 0.88 | 0.998 | 1.50X 10° | 1.205 | 0.993

313 [ 0991 | 990 |6.42X10°| 150 | 2.30X 107

1.268 | 1.30 | 0.999 | 1.46 X 107 | 1.650 | 0.998

323 0.981 | 11.49 | 9.07 X 10° | 200 | 1.38 X 10°

0.863 | 1.64 | 0.999 | 2.65X 107 | 1.789 | 0.993

250 | 1.15 X 10°

0.859 | 1.99 | 0.994 | 2.67 X 10° | 2.110 | 0.992

Thermodynamic process

In order of determine the thermodynamic feasibility and
the thermal effect of the adsorption. The Gibb’s free
energy (AG), the entropy (AS®) and the enthalpy (AHP)
will be calculated for study different temperature from

303K to 313K using following equation

KC:E—Z,AGO:—RTIn K.,

but AG? = AH® — TAS?

-RT In K= AH’ - TAS®
-2.303RT Log K, = AH® — TAS®

ASO AHO
2303R  2.303RT

Log K. =

10

Were Cs is the equilibrium concentration of adsorbent
in mgL™, Ce is equilibrium concentration of adsorbate in
solution in mgL™ and Kc is the equilibrium constant.
AG® has been calculated from the above equation. Plot
graph between logKc verses % gives strait line. Slope
and intercept of this line give the value of AH® and AS’.
Figure 10 give various graphs between logKc verses %
and show in fig-10. The value of AH® and AS°, All

value listed table — 2

It is evidence from table-4 as values AG® are negative
the sorption process is spontaneous, AH® Value positive

indicate adsorption nature is Endothermic and AS° value




positive indicates affinity of the adsorbent for the Cr Both the chromate and dichromate anions are strong

(V1) ions. oxidizing reagents at low pH
Cr,0/ +14H;0"+6e — 2 Cr*" + 21 H,0
(60=1.33V)

They are, however, only moderately oxidizing at high pH

CrO,> +4H,0+3e — Cr(OH); +5 OH"

(e0=—0.13 V)
Table-4 Thermodynamic study for adsorption of Cr (VI)
ion on China Clay
Temp. AG° AH AS° E. kJ/mol
14000 1 K kd/mol | kJ/mol | J/mol
1.2000 - y=-4391.x+14.78
R?=0.982
1.0000 -
¢ 08000 - 303 -1.899
[T
S 0.6000 -
0.4000 - 84.06 282.99 41.87
0.2000 - 313 -4,109
0.0000 ; ; ; .
0.003 0.0031 0.0032 0.0033 0.0034
1T 323 -7.577

11


https://en.wikipedia.org/wiki/Chromate_and_dichromate

Conclusion

In the different parameter best evidence the initial
concentration of Cr (VI) ion effect of adsorption on
China clay are best adsorbent under specific

condition.

Experimental equilibrium data Cr (VI) ion
effect of pH, initial concentration, temperature and
contact Time are best evidence by Langmuir
adsorption isotherm, Lagergren first and pseudo
second order tare equation thermodynamic parameter

also favour the adsorption.
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Abstract:

Pain is an intuitive experience that no test can measure and
locate the amount of pain with precision. The complete
diagnosis of pain relies on person’s own descriptions of the
type and the amount of pain.

The purpose of this research is to identify the nature of
Chronic Pain and thus usingapplications of IT in creating
Programmed Bio-Chip (Named: Chip-Tonic) and
implanting into the body to meet the goal of treating
Chronic Pain and improve the body functioning, so that the
person can resume their day to day activities in a usual
manner.

The main idea of creating Chip-Tonic (The Bio-Chip) lies
behind detecting and analyzing. The amount and intensity
of the electrical signals generated by the pain receptors so
that its intensity can be modified as required in the Central
Nervous System (CNS) itself before the impulse reaches the
brain causing sensation of pain. The modification of
electrical signals takes place by implanting Bio-Chip in the
spinal cord which will detect the signals and will decrease
its intensity to level where our brain is not sensitive to
detect the impulse hence causing no sensation of pain.

The research can be useful in permanent treatment of
Chronic Pain rather than just managing the pain or taking
lifetime medications for this issue. The goal of treatment is
to no longer have Chronic Pain, the patient needs to know
the cause of the pain and want it to be cured so that he or
she can lead a normal life without any medications and Bio-
Chip can be certainly more effective in permanently
treating the pain rather that living on chemicals and
gradually getting addicted to it.

INTRODUCTION

Pain is a vital function of nervous system in
providing the body with a warning of potential or
actual injury. It is a distress feeling as a result of
defined by

Association for the Study ofPain,“Pain is an

intense stimuli. As International
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unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or

described in terms of such damage.”

The onset of pain is a symptom of illness or injury in
the part of body that is experiencing pain. The sudden
and abrupt sensation of pain is categorised as acute
pain. Acute pain is a type of pain that is directly
related to soft tissue damage such as sprain or cut and
generally lasts for a short duration of time. But the
problem arises when the pain persists over a long
period of time (say six months or longer than six
months) and keeps getting worse with increasing
duration of time. This kind of pain which persists in
our body for longer duration of time is categorised as

chronic pain.
1. Defining Chronic Pain :

Chronic pain is often defined as any pain lasting
more than 12 weeks whereas acute pain is normal
sensation that alerts us to possible injury, chronic
pain in other hand is very different, it can persist
often for month or even longer. Chronic pain has two
characteristics that make it different from the acute
pain. First, chronic pain lasts longer than six months.
Second and most importantly chronic pain is pain
that occurs in addition to the pain of original health

conditions. Chronic pain is a type of pain which
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becomes independent of underlying injury or illness that

started it all.
2. Causes of Chronic Pain

At cellular level several processes can contribute to

pain becoming chronic:-

1. Pain receptors and neurons along the
pathway may become too easily activated.

2. Connections between the neurons in the
pathway can be altered.

3. The brain and spinal cord may fail to
dampen down the pain signals.

4. The pain receptors that are normally silent
can become activated by inflammation.

5. After nerve injury the nerve may regrow but

function abnormally.

The exact cause of chronic pain in its depth aren’t
well understood by the health professionals, however
it is seen that chronic pain is usually caused by initial
injury such as back sprain or pulled muscles. Chronic
pain develops after the nerves become damaged. The
nerve damage makes the pain more intense and long
lasting. In some cases it is seen that people
experience chronic pain even without any subject to
prior injury which makes the study of chronic pain a
little complex. It may be a result of certain health

conditions such as:-

e Chronic fatigue syndrome

e Endometriosis

e Fibromyalgia

¢ Inflammatory bowel disease

e Interstitial cystitis

e Temporomandibular joint dysfunction

e Vulvodynia.

3. Diagnosis of Chronic Pain

Chronic pain may occur in variety of location in the
body and for many different reasons, patient and
health professionals need to work together to identify
causes and symptoms of pain. This kind of pain is
very personal and subject in nature that means the
intensity, amount and location of pain cannot be
measured precisely by kind of test, so the diagnosis
of chronic pain completely relies on patient’s own
description of location and amount of pain. Although
technology can help health professionals to provide
best treatment plans to the patient once the diagnosis
is done properly with the help of pain history and
other conditions but the diagnosis of pain is
subjective  which makes the treatment and
management of chronic pain a complex and a harder

process.

Objective

The purpose of this research is to identify the nature
of chronic pain and thus using applications of IT in
creating biochips to meet the goal of treating chronic
pain and improve body functioning so that the person
can resume their day to day activities.With chronic
pain, the goal of treatment is to reduce pain and
improve function so that the person can resume day
to day activities. There are several ways of treating
chronic pain provided by the health experts but one
thing which is needed to be kept in mind necessarily
is that the chronic pain usually cannot be cured but it

can be managed.

Apart from the fact that self management of chronic
pain holds a great promise as treatment approach,
there are still some of the treatment suggested by

health professionals in managing the pain, such as:-

e Medications
e Acupuncture
e  Electrical stimulation

e Nerve blocks



e Surgery

The above mentioned approaches of managing pain
either makes you addicted to chemicals for a long
time or have a painful process. Keeping in mind both
the aspects of managing pain we have tried designing
a biochip named as Chip-Tonic which is not only a
pain free process of managing pain but also will not

cause any damage to our body due to chemicals.

The main idea behind creating Chip-Tonic is pain
free and chemical free treatment of chronic pain. The
biochip “Chip-Tonic” works on the gate control
theory of pain put forward by Ronald Melzack and
Patrick Wall in year 1965.

Before further discussing the “GATE CONTROL
THEORY OF PAIN” it is important to discuss the
origination and mechanism of pain and pain
pathways which will make the study of “Chip-Tonic”

easier.
4, What Makes You Feel The Chronic Pain?

The feeling of pain comes from a series of messages
that are zip through your nervous system. When you
hurt yourself the injury turns on the pain sensors in
that area. They send messages in the form of
electrical signals which travel from nerve to nerve

until it reaches your brain.

Usually signal stops when the cause of pain is
resolved, your body repairs the wound on your torn
muscles, but with chronic pain the nerve signals keep

firing even after you have healed.

Here is a simple explanation of what happens when

you feel pain:-

1. Pain receptors (nociceptors) in the skin are
activated by tissue damage
2. A signal travels up the peripheral nerves to

the spinal cord.
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3. Within spinal cord chemical messengers
These

activate other nerves that pass signals to the

(neurotransmitters) are released.
brain.

4. The thalamus relays the signals on to the
somatosensory cortex (sensation), formal
cortex and limbic system

Brain
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Fig. 1

5. How is pain modified?

There are several points n the pain pathway where
signals can be modified. One is the dorsal horn of the
spinal cord. In this area a gate mechanism either lets
the pain signal through or blocks it from going any
further. This is the basis of gate control theory of

pain.
6. Gate Control Theory Of Pain:-

The gate control theory of pain was put forward by
Ronald Melzack and Patrick Wall in year 1965.
There was a gate mechanism in the CNS that opened
to allow pain messages through to the brain and

closed to prevent them getting through.

When pain messages come to spinal cord and CNS
they can be amplified turned down or even blocked
out. Large diameter nerve fibres A-BETA fibres

responsible for transmitting signals of touch to brain



have ability to close the pain gate and so block
signals from other smaller diameter nerve fibres

which transmit pain.

By carefully analysing the situation of chronic pain
we settle to an understanding that the feeling of pain
originates from a series of zip messages which are
send by pain sensors to CNS via nerve fibres in the
form of electrical impulse. Knowing the mechanism
of origination and path of pain signals we can easily
treat chronic pain by modifying the electrical nerve

impulse in between the pain pathway.

IDEA BEHIND CHIP-TONIC

Chip-Tonic is the biochip that works by modifying
the pain signals and thus it can be said that it works
on the principle of “gate control theory of pain”. The
main setback on the treatment of chronic pain is due
to the unknown intensity of the pain signals carried
by nociceptors. By carefully analyzing the speed and
frequency with which the nociceptors travel the
intensity of pain signals can be measured which will
make the treatment of chronic pain more efficiently.
Chip-Tonic is created in a way such that it detects the
pain signals and measures the intensity ofthe pain

signals thus making the further treatment easier.

Transducer

saonae Cianal
sos00se ‘I_g”d
ceesee Processing Output
“—-
Microarray
Fig. 2

Creating Chip-Tonic
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Chip-Tonic is a biochip which is as small as the size
of a grain. The chip is programmed in a way such
that it detects the pain signals in between the pain
pathway before the signals could pass to the brain
and cause the sensation of pain. This chip enables the
health professionals to diagnose the pain as it can
perform several biochemical reactions. The chip
consists of microarray sensors which are the heart of
the chip placed on a flat substrate which assist them
in signal transduction in the form of electronic or

electrochemical devices.
Chip Implantation

The chip so formed is then implanted on our body
with the help of injection needle. As the chip is of the
size of a grain it can easily be injected in the spinal
cord on Central Nervous System itself, where the
pain signals are to be detected and modified. With a
little amount of pain and short duration of time the
chip is implanted inside the body, once the chip is
implanted it is activated with the help of a program
so that it can be managed externally whenever

necessary.

RESULT

The chip starts performing its function as soon as it is
activated. The signals carried by pain receptors
(nociceptors) travels through dorsal horn of spinal
cord, which is the original pain pathway of the
receptors. Once thepain receptors come in contact
with the chip, the chip starts the detection of the
speed and frequency of the signals carried by
receptors and thus calculating its intensity. If the
intensity of signal is beyond the certain bearable limit
of our body it restricts the signals from reaching the
brain. After restricting the signals if higher intensity
the chip modifies the intensity of signals in the spinal
cord itself and then allows the signals to reach our

brain. In this way the low intensity signals are



allowed to pass to brain which will make us feel

lesser pain at the point of origination of pain.

There is a “wind up phenomena” that causes
untreated pain to get worse. The nerve fibres
transmitting the signals become trained in delivering
the pain signals well which makes the brain more
sensitive to identify the signals and with the
traditional treatment of pain the person become
addicted to chemicals for a lifetime. On the other
hand managing the pain through Chip-Tonic focuses
on modifying the intensity of signals which makes it

better alternative in field of treatment of chronic pain.

CONCLUSION

The biochip designed is certainly body-friendly, that
is it will cause no harm to our body. The chip’s
battery can be recharged without using any chemicals
that can affect the internal organs and the chip itself
is made with such material that it causes no severe

damage to CNS as well as the other body organs.

The research can be useful in permanent treatment of
chronic pain rather than just managing the pain or
taking lifetime medications for this issue. The goal of
treatment is to no longer have chronic pain, the
patient needs to know the cause of the pain and want
it to be cured so that he or she can lead a normal life
without any medications and biochips can be
certainly more effective in permanently treating the
pain rather that living on chemicals and gradually

getting addicted to it.
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INTRODUCTION:-

The bringing up of children is a permanent need of all societies
and the particular way in which it is done is a cultural pattern of
that society. Parental encouragement is most key factor in the
enhancement of student achievement and well-being. Study
after study show us that student achievement improves when
parents, play an encouraging role in their children education.
Student are more likely to be motivated to earn higher grades to
have better behaviour and social and to continue their education
to a higher level when their parents actively encouraged in
supporting their success at school.

NEED AND IMPORTANCE OF STUDY

Encouragement play an important role in raising
children.Encouragement help to build self-esteem, it
promotes and inspires positive behaviour, it increase the
parent-child  relationship so that the parents
encouragement is necessary for adjustment of

adolescents.
STATEMENT OF THE PROBLEM

“Effect of Parental Encouragement on Adjustment of

Urban and Rural Higher Secondary School Students.”
DEFINITION OF THE TERMS USED

e Parental encouragement- Parental ncouragement

means helping and guiding their child and

19

coaxing him, not to feel disheartened at a
particular point of difficulty.

Adjustment- adjustment is the process by which
a living organism maintained a balance between
its need and the circumstances that influences

the satisfaction of these needs.

OBJECTIVES OF THE STUDY

To study the correlation between parental
encouragement and adjustment of higher
secondary school students from urban and rural

area.

To study the correlation between parental
encouragement and adjustment of higher

secondary school students from urban area.

To study the correlation between parental
encouragement and adjustment of higher

secondary school students from rural area.
HYPOTHESIS OF THE STUDY

There is no significant correlation between
parental encouragement and adjustment of
higher secondary school students from urban and

rural area.
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2. There is no significant correlation between
parental encouragement and adjustment of
higher secondary school students from urban
area.

3. To study the correlation between parental
encouragement and adjustment of higher

secondary school students from rural area.

RESEARCH METHOD
Survey method are used for the study.
Population and Sample of The Study:

In order to collect the data for the present study
60 higher secondary school students from Bilaspur
district are randomly selected. Out of these 60 students 30

students are from urban area and 30 are from rural area.

Tools-

The researcher has used the following tools for the

present study:

1. An Adjustment Inventory Developed by Dr.
Penny Jain.
2. Parental Encouragement Scale Developed by

Dr. Kusum Agrawal.
Statistical Techniques Used:

In order to analyse the data in the present study and to test
the hypothesis the researcher used following statistical

techniques:

1. Mean
2. Product Moment Method

FINDINGS

HOL1. There is no significant correlation between parental encouragement and adjustment of higher secondary school

students from urban and rural area.

Variable Total Mean >'x2 and > Xy r Df Significant Interpretation
no.(N) >y2 level
Parental 60 252 2963387 | 279128 | 0.96 | 118 | .05=0.174 Rejected
Encouragement(X)
Adjustment(Y) 60 32 28275 .01=0.228

Interpretation

From the above table it has been found that
the obtained r- value i.e. is 0.96 more than the table value
with df =118 at 0.05 level i.e. 0.174 and 0.01 level i.e.
0.228. Thus my hypothesis no.1 “There is no significant
correlation  between

parental encouragement and

adjustment of higher secondary school students from

urban and rural area” is rejected.
Result

It has been found that there is a significant effect of
parental encouragement and adjustment of higher

secondary school students from urban and rural area.

HO2. There is no significant correlation between parental encouragement and adjustment of higher secondary school

students from urban area.



Variable Total Mean >'x2 and Xy r df Significant | Interpretation
no.(N) >y2 level
Parental 30 264 28554528 | 734339 | 0.79 | 118 .05=0.174 | Rejected
Encouragement(X)
Adjustment(Y) 30 34 29968 .01=0.228

Interpretation

From the above table it has been found that
the obtained r- value i.e. is 0 .79 more than the table
value with df = 118 at 0.05 level i.e. 0.174 and 0.01
level i.e. 0.228. Thus my hypothesis no.2 “There is no
significant correlation between parental encouragement
and adjustment of higher secondary school students from

urban area” is rejected.

Result

It has been found that there is a significant effect of
parental encouragement and adjustment of higher

secondary school students from urban area.

HO3. There is no significant correlation between parental encouragement and adjustment of higher secondary school

students from rural area.

Variable Total Mean >x2  and >xy r df Significant Interpretation
no.(N) >y2 level

Parental 30 240 2950531 250173 0.86 | 118 | .05=0.174 Rejected

Encouragement(X)

Adjustment(Y) 30 30 28564 .01=0.228

Interpretation

From the above table it has been found that
the obtained r- value i.e. is 0.86 more than the table
value with df = 118 at 0.05 level i.e. 0.174 and 0.01
level i.e. 0.228. Thus my hypothesis no.3 “There is no
significant correlation between parental encouragement
and adjustment of higher secondary school students

from rural area” is rejected.

Result

It has been found that there is a significant effect of
parental encouragement and adjustment of higher

secondary school students from rural area.
CONCLUSION

Parental encouragement is one of the important factor
for development of child. It is related with positive
involvement of child. Parental Encouragement
positively affect the mental health of the child that is
why parental Encouragement directly affect the
adjustment ability of child.
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YRd 99 fAerTeiid < § FedRR@T (Cashless)
efararer th fed B O mamEeEl R A1 @
g W IRA WRBR o Y [haAT| 3Nh FaRem &1
I8 Woy s o9 @1 Af¥Eie o<, IB, Hisc
Frs, @ic dfpn, Aesa 9 gIaE den e e
fefSicar wregAl & foar oA 8, dereny srefagaven
PHEAH & | 39 FaRAT H AHhal (BrTon Are a1 Ryab)
BT TAT HH B T © | 39 FORE FT Ige¥T IRAA
fIART B APhal W HRAT BT B BT 8, dlfd
< H g1 AT H BU BIel G DI SBT YoTTell H arad
AT O W | Reg = fHad @ QA B BN B, TP
M AT GART BN | ST PR DI TOell & A
BN @ AR S9al g W g Rrd e
Heaqol BN ATSaR JR&m &1 1 BT ¥ | AIgaR FRem
T Tt gfharg B, S fhefl dveger, geve Aedd
DI ADT B |

Foll T — Abal Aed yomell, ffrea drere
e, Sfic @I, Bfee ®rs, ussD UHe, gioTaed
IR |

Deekd BT 3 © b, I q@e & awqgell @

AT | RAT faver # wud W Ugal )

Gl BT JEH-YaH a%g Ay Aread | eI
oT | g¥g fafFF & d8q ArT U avg &N &
geol AMT dTel Bl SRd DI AR SUAY BRI
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| B YRT & oI Pz TN A1 81 8, I8
UTAFHIA | FeAdl 31 Y&l | 9 T8I Sl a9 8!

FART ofl, 98 I & U Uh—gE B STexd Bl
W BF B Al | QERT R ART H Adgiated
PHI—(APT B YHAT B TS B, o gd T G
BT oF—od IMAET & W o Bl 3ID forg
WHR ° a9, {@d, Yo e, dfHT anfe @
graemsii ® seie ¥ Sie faar g Aedd &
SRTE $HeeNT IR <@+ &I el R=ifd 39 a9
WIS YT B BHI B8 & BRU AT awGAT Bl
JREF-UTE Ahal 7 IRd b D (A
AEFAl & AR § PR @ A | DN ffeaReT,
e aod § 6 deeN daial @ Argd 9
UAPd - BT fhar SIHT| $8d A Fhe &
JMEF—YSE @ ffwr vr & Sl g1 adHH
Y W wE € U dls &d 8 forad feiied
HIfT 1 TP 1 & 8| TP Ahaxied AfTaser
F =R sa % drrel ga1 | fefoed gar @t
IR 9g4 DI TH Hifd g, S Sieawell d &lel o
% YdlE Bl A dAT AHal FarE H URERIEr
M B SEeYY W JAUARN O & BT DI
givTeed ¥ 9 o R 93 fRar o1 Gahdr g,
STel aafdd @I Ugel dai & ddl daR H @1 8Fl
USAl o1, W 3@ I 6 Wl AW DI MIeIHAT TEl
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el | AU B Huerd efaaRer dgo & forg
TR & ®©9 H WIR A U& UFa &l
WIR—ATREG oF—<d & forg f$fea gram
T @ o enfia faar 2, |affa sgae e
e B goR Wsell 9 & oIy B IR & T,
TH JTAH B HAAd dAlcddl b drQ AFes

YA 300 URIeTd 9% 99 T T | ARA B GDp H
DI GDP BT YU 12 I 13 UfRIG & HeF © Sl

JHR®T T T A AP Ud 9 3 $H ¢ |

fEAMCTEoRM & a7 9 HueN RRed & %
I¢ BT 2, YOIl WA 1 $9 M8 ¥ gAifh Py
g 97 @) & &, AN Ig dree o © 6w
SiTTelTg SioTaR S G <7 A1 S W
IR I TM? TSI {B BRIC BRI AT TaRGT
Sl BT TST? Heerd hHMT a9 H Al
P ARER geM & foy WeR A fSRiea
TOge W Hs BRI @ BT B ¥ 3H W
| I8 I3l 2 b w1 I 39 Jlawrem & A
FH B R R N A Rved § o & 91
SR AESSd AR B @ "edAg d9¢ df e
SRATT | A< § 39 eHuA H gl Al AHmsil
‘DI FHETT YT bl &wqﬁwﬂingwaﬁ

=

NI b IGRYY

TRATfad oY o @ freferRead Seew ® —

1. YRAY JfTaRem H HUd YUell b

HEcd Pl Y DT |

2. HI YUell & il & affd Siae #
B gren fafafest vd aforadr &1 sreuad
PNAT |

3. DI YUl | AR @ Flaer # IO
B aTel AR B egdd Ud §a
HATTT BT SETIT BT |

IIYT Bl RGBT

T WY UF B AT B qd URGAAN
fferfad & —

1. YR SrfgaRer ¥ SIS YU BT YHd
ol W TS W@ B |

2. deerd yomell W IR el @ @faaal o
e femeat & s 89 &) udel WIaHd B |

ey fafer

URId 9 UF & ol eugadhdigd o URiHe d
fgdioe FHel & ATead ¥ sy fhar 2| wafie
A & Hhod & oy PR Ud Il &l
e fgde 9l & dded B 9 Udy,
Uf3eRi, gexmc ©f Af= dJedrse &1 AT fhar
TR

T U H e & w9 A 100 SRR
B wWNId <9 feeE fear w8, aife a9 &
fafr= a1t @& SRRl @ Adl @ MR UR I
e &1 e far S | |

Ud AR UF B dffd Sqawdl @1 Smgfd & forg

JATILIHAT AT GHTBRUT NI BT AV D

TerdT | 9o fear T 2

HD =reel ot &Y ST AfgelT SRl T
1. [SErein 10 10 20
2. BIERE 10 10 20
3. HTIROT o= 10 10 20
4. BT I 10 10 20
5. e Tt 10 10 20
HER™NT 50 50 100
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JYIT DI AT

AT ey g AT W b BRU SAIgR
Rrel d& AT @1 T § T SR @) Ity

3T 2018 U RITHR 2018 TP 6 HIE & JLTIT W
SR 2 |

D YUell & [amR e & aafedal w®

UHIq —

T WEYS H WIS TRl & Hhed © I9E

MEBAgd - SfoolRgd a1 IR SUINT YU BT

ey e ger fhar g —

1.

A T R HI YOTell BT J919 —
R Rt & @aar o & fog
D YUl B dgd Af¥d o™
oRafard 8 @ g1 T 7 gey

el & gEel W o ud 4 Afker
AR & FHMAI H W8y 70, USgH
3R I QU & AEFH W YA fear o

RE1 ©| FAAIIS UG GHMERI & A
HIET g AT o I5d1 § A qda
Trae # SiRew & $HROT 9 Fgear o
DeeR A BT UANT FRA o 2| SH
DR TF—<d I ITb —II BT
fedra fdare @& 81 9 & BRO g a
AfIF A U R IET B |

AU I W DA YOS BT I91G
— ABRIURT G H B BT GWE
SRS UG A0 Usl &1 39 a7 4§ 9
eyl Ud 7 Afgersit 7 fafdy dere It
o Aegd 9 Ay A &1 gae, =i
YA 9T B gad $ A D «iIh
Siies # Agorar o @1 @l § |

25

4.

ARV WX DY JUTTell BT FH1T i—
DI YUTTell & ARIRUGHT TR W 741
gl § | SUMIAl geY a1 H 5 goul g
PEBISN UG el Afgesii d 3 Arl |
UG TANT =g HEAfd Fad @ | 9 Hererd
YUl & WEmH W fHarsd Ot T &
AT AIETSA AT DI JA B ATIH
H A B T E |

B T W DI YUl & YAG —
faemaqR Rtel @ faemeft auif # dererd @1
ggd fdd wurg grm M 2| Sifdrerer
BE-BEAN 34 BRI A IR B U
IR W ¥ A WIS & S STaEd By
P AITHAT Tsl B WEhdigd o
3T & IR IR 6 9 Ty B U4 6

Afgell BERNT A BN b HEH |
I B 7 dadl Glaured aaran dfcd
SAS JANT Bg Aedrd Al o

gffd T W DI YOell BT I9T —
JTTARdgd - SR el & st
AT R HIerd A3 & g9IE & edgq H
R 6 2 geY #fe ud 1 Afken sffe
939 UBR & YA & IR H GAT e
2 fog =@ A 9 5D N geR &
PIAOE B 9d e T B T
URGETR  d gHY  Td AR
Screraell B AR Ud e
TRATHRYT 11 & —




. areel o &Y SRR AfZdT SREwT Exl
DI YUl | DI YOIl &l DI DI YUl &I | Seavardl
&1 v fear | yanr = fear JoTTelT T g ST far
Tt fHar
1. AR I 7 3 4 6 20
2, Apue oIt 9 1 7 3 20
3. JTIROT o= 5 5 3 7 20
4. BT 9 1 6 4 20
5. qfqH oI 2 8 1 9 20
HETIT 32 18 25 25 100
10 10
8 8
6 - 6 -
4 - B BIT Tl T 4 - B DI YUTTell BT
2 - AT fam 2 - AT faa
0 - B BT TOTTell BT 0 - lwm?ﬂ
PP & 4w E R &4 & & s R R
f}zf & & & & &

T&Y Jarardr

SR B D BRI

o o9 -3 A e fea Ui
Red & fiv 9e9 sl a9 ®, %
TR DI W WIRed BlS, db AT
TEATH & AGT H T B TR &I © |
o T4 U WHR H B, A Td T HT T

e 30T fddey 2 |

o FHlS TR TR IRBR F 2000 I TP
@ e & afdy <o Wi o= fear g, a8
e giote™ @1 sgEar <9 & foru
foram T 2|

e JMT S dloic AT Pre A TIOdRT od &
I8 WeHe & T | 3MUd U 2,
U MY 3109 W TR o o e
O 9 9 ST |

26

AfeT SRar

Ffe A »1 e WHe @1 emed 9+
WAl IR H g 9 BW dTell AR
A B TG |

Hfec HE I AR drele & TH 8 W
R A R EH R A <dlb bR
qR&a T 2 |

DI BT AT ST BT TE BT
QRN BT SYR o+ §§ &8 SRAT qr
THMER ¥ U ao ¥ wAg @d T
BRAT TS |

DY B B JHAA

I BT FIH TN JHA  IiAATS
W€ &1 B B |

Pre g HETSA dlelec A Ciolded  HAl
gfaerema a1 8, dfe a8 dnl &1 31
Gd B B Ad M M| T AR

goic R AIfad 8 ddhdl © |




HUCRT YUTTell U4 ATgaR GRel

AR GRET 9 ddeal uihag g, S e
HIYER, SECE A DCI I I SIS o)
SYGR qF fHd SFfgGd ugd B e 2
DI YuTell § T SO Ble, grexde, el
g groic & WRIH ¥ B @, o fSfiied Suawuit
@ YRAT 9T T IMATH B T T bIA
JfaeR # UHh dR% UCIgH, ¥ g, Aifefdad o
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7 A1 gfg 83 © | SADT IRV fZarl HU G
T % & TH ATM H Uded Gael 9@ g,
R @l Sudiaet & Sfde wrel &1 @R
RN Tl & ' ugda e, o dfe sfass
¥ Aq IS AEaR HIsH B AST & O Idhal B
9 9 gl ¥ 999 & foly AseR gRel Udh
BT HEH © SFT: DTl YUTell H TSR GRe

ERAG

B AT SRl ISP § Sl 39 YBR B
FHl T—

o FHIS W M I IR oY A WR Tchrdd
PEHR BIR GRI BIS @l HRAT Al
=1 |

o BRI, & IR d&l & M ¥ Wi & TH
TR $—Hel, B Pied A ©, $9 UR 30
& SR AT 81 DI ST Aniey |

o IRRE, WERR M IR FHYeX AT
qEHE AcdfT H B GREN dERd
AN IR ) A9R @ wed g ud
AN SIS YA B SIS Bl
3T HEIR T% UgAT Wb & | 39 ford

DY IR GReT 9 RReH 3fuse A
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27

Hfec FE T e FI$ A A@HIES
o @ AT W AU Hls W AR
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& H s e @ 0 e "' © e
qRA @1 AT Tial F a9 Sl 8 o/ 9 dd
T BT DA YOIl & HIIal & IS od
ST WR TP TR e A1 SR 99 b I8
Ao Riférd el &3 9% WfAa gax I8 SIRE
A BANI Ugell UR&er oI w9 W I
g Bl 8, Hifs dererd Uomell &7 faer =
&3 # &1 1w gam B

2. B Yool | AR R & aafdaal o
e foTeat & 98 8 & yael H9EEN 2

favelyor — SrTTdEAigy A ERE @& SR Urm
f6 foemaR el 3q @afa wWRd FeeE =g
fafr= it & < ool § sEarl @ w
DRI YUl W 9gd IfYd UM U™l B, S
YHR ATHAYT T TG BT I DT Tl Bl
TR STINT TR 2 B | ARG 3] HeTerd Bl
$H IUAN TR I® T, Sdidh SIAd 9 T Hererd
Joell & IR H GAT a9 & fbg b I3 B
ST T db a8l fhar B sU TG AIg
9 I8 U 6, R e & afeqal § <fre
9 a1t W™ sa@r ovfl d& ®H UWia ST ®
=3 IO Ud H¥e T I ) sHS SUINT
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AIDHAT BT A Ahel 1T S Fdhal 2 |
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e omgfe g &1 HAifs MR ' W S9
SNerfiaRer &1 Hifelds S TWar 9 URMPIS 99T 6T 8
T AT AU IMawIdhdRil @ ol BIC-BIC IMIHR
T SR o WReg S-S AR /YT & s g
AT JMATIGATY qaeidl T 3R S AGLIHA™A & Gl B
e Al g8 T | Il B (9B @ RO BT el
g efie fderg @ @R ¥ R Thd B, e
aemfiexor & ufhar e Sifcel ud o= ufhar g1 @IS
9 Qo fUBS! vd wREREra Sienfie sraven § fawRi
3TN oTaRe T [N AT UHING & 81 Ugd Sl
gfer SO TN oraRen § faefia sfienfie sraven @
21 umm oienfe e O sravensit # W oRar ®
SEnfrexor faerT @1 U sfeRer H SENT U Wfie
STl & YHBRY T B AT B ©, foed By, b,
Y], A H 2 A Afd o & © | fadda srawern #
VY e UY o © Sif Wif¥e Scure-l &7 ®uiaxvl
TR TG IRGSH BT T FA T SRI— IgrEr S,
grg SEnT, faotell Sared onfe ol srvem H A,
s T avgell 3R Wareit &7 gord fBar S /e S o
IATEAT # ghg BT H FEANT © b, AR SARBROT B
AT T R M 98 A SMENRTHRr BT fody WY <97 &
afefer faera & fbg =oRoT § 2| 59 919 &1 9 a8 B
MeNfe AN @1 R A T & AT fhar S aaher
21 Ud <o Reral & W @ wdford Rem T @
WhHAT & o d8 399 Wl &E B AT B} el |
e} e faer f& e TN ufhar & o1 fi
TRARMTT JTTaRe H ST 7R &l TA PR (bl
g B e iR I e & = el wem
FRA T | S FE B e H I gY WRAG Srefegawen
# e e &1 gHRked #=9 & Sgavd 9 A=
Uiy AreTIel # Sfenfie fdwra o wmafied] & TS
2, TAT D! AU, Ao, fIaR, wdy @1 <9 R @
I T @ o o = oieife Aifel &
Seerg W fhar 8 9 oMenfie fa 1948, 1956, 1977,
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g B A T O @1 R A weify @ s |
ST g1 3TARIT ¢ |

ATENRTHRT I IR

ST ST oeE ¥ & 99 ¥ GRIRU vl H
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2| 3irenfirexor &1 o3 uReriar vd |rduifisar &l
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