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e ot shftteh faentd : S qern afda gfte

. A< dnla

Igd o H g1 foar w81 Tk Afes vomqu § Sita =1 e fvg 9§
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M F I F SR T HHA SR | 969 % fahm &1 218 arae= S e
H IO & o &R W SN | Afeeh T T g ot faskm 7 o
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T &1 IH A Ay 7 1 Afcew W | 96 % fae F ge 3w 9w
Y foerdt % &6 Sfta =1 4ft 3 vt fvan &9 @1 <o ) o s @ yfw @
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B e € rareme SR Tl engd gt ife & Sia ¥ | e R STea W S
¥ Torrg 9 3 e e A €, Riifen 3 v fomen w1t € 1 Sfes v o

T Y1 St — W, 2004 [ 11




oror iR enged § e At ¥ o) e g A ot 9 § TR e e feen
T 1 Tt Tora & S19TE & SR Y Feafa T S 93 % 99 954 e |
g T 1 TeY A fashfad €9 8 1 3aferd qrenr steren g o S U IR
geat § Her € 1 3few 35 A ufear § wef vt 2 9 9 € R Sve
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e 7 1 a1fi =) i el 1 o w9 TR S R, 91 @ vie 39 e
T R 15 SHHY: o1 Ui IR w-wifs oft e e 1 S et <o A
SO TR0 IR TR S A W S ST € | SR T e § S e
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ey W ¥ } 1 oNfe e yell o1 deg e 9 ¥ | geiee SiY @
Feafa § ST SAfess B €, aedia o g1 sTaiel § JER & of I © |
FHiifer Tl 1 Hely Sfafier | ¥ | et H gafi ) Tan aHrer tfues g
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B ¥ 1 39 wu H -9 U g ¥ g w9 1 | 39-99 g w o
forenT Bie § 1 39 WehR qrTor 31 gt § e Asd A ae S o fae™
74 9 Qo1 € o6 U TR f F o= A fohaft a0 & o € T g

4 | ) o W= 8 123




Taert - Fafy A= § uyp-uferEl i eran wga stfus 9 § aunfy @
off YT T YHE ) ST T ula & e § et off ww qff A e
g Sita &1 T o faafaa €9 ot T 59 ot wvet s 1 g e 3
Tore H off ol foreshel TET e | gafere Saaisti o vefas =&l o | gl
gfte & el wyw | ui wHf, wie anfsar ik uew v faemet =R ghsat
%, I8f <@ A ¥ o1e fafgar ofik Tt gitea frame srgew sfsal ot s €
Tg <& |l yeag) el ¥ | e guent =i 89 e W W@ T
freerd - o1sft o S gHA FE, U o | ¢ A war gonm R S
Ty 3 dfeew v § Siet it # ugfa | fam @ g Sa S
T A A U S €
1. &Y T U § R ST 1 T arny oiR anget I weid A € |

2. <l & v e & faehr 1 SuR IH o fasre o € fag
S T B 9 % f9T 1 SR FHEReie S  w gEeem §
Safe e T § 91 % fawm 1 SUR qHITr S =g o
YR T I |

3. S WORE A € R 99 & fase & oy aiifes fawm o g
B 15 IO % STER I8 TR fasma 3f=al ) gen #1 sifigfy

% YR W EIA1 § Sofh e W & 3TAR 39 faom &1 oeR
I% & o e o1 TR fa & s | fora a1fus O &Y S g

4. I qoud 3 fawa ¥ wend € foe v & sifafiea oo U sie-
Al off ¥, i e feas T2 @t o 37 Aifel # s F v A 9
off ik sTeiifenes wifal €t €|

5. v W fawa # wewa ¥ {6 qa-afa =t witq <fia &1 sifam
w5 e, e et =, Fqur ok TR 9w 1 safed el = g of
= & ¥, 3= TR | I g@ @ Fuidia, Frpmda ok @i
FaEATH T |

6. @I TUd 39 fawa # off weHa § fob Sfte o= TR & w3
T STEE] Sl YTt T Tl § |

7. A v A € 6 T S o ewe & fae & 9

oGt W1 S0 — AT, 2004 | 1 5




R gl & foirg i T wfa fasrfaa gt gt sifa § =it o
ST | SETEIOa: —

sty afda AT
ufe (srdf-vfs) | afim (=aenpm) | iR # faeg sfsal =t
sif =1 oyt ISR, g 3 }W

waifar) ureg-ed
sy (fpar- |9 (=) | ok R, st e, fofmg)
wIf5) g H eRiEn | I WH W @ &
fibeg o[ Brew 1 | SR g1 IS e
70T 1 3T IGRA0 ~ FAAfd, o
anfe ey
T (T sfee (=T | WR 7, sf=al &1 ot
) wigHfa € R 1 fawm
i F1 %7 fre fafea § -
= (T 1. HEEE FH

BIET | gerh TR FETE | T TH
& | 2. |G T ERECIEO)
gua |FH | 3. srdeqEg AR | O

W | TE®) 4. fgarg - wq=

famg] -
‘lﬁqu 5. 31 - ¥ A
foegpe (ftr = ot )

IR Jf ¥ SR IBA-337 9 F T A Y6 TN 1 WY T | |
fEae v oft & 7o | 7, YRR F a9 @ off 7 8w § 1 IR
F 9=F VT T 1 AR SH-70 & oRygHET % Arem § qen afcw-
T H Arrentirs § & Wi yfeiedl & wew  aftfa 8, feg 98y
o o fawa 61

6 I ] T WS S 123



S STGHNTER 3T T UHTEF hell
3. givieRt urvgg

gfte o1 &2 S died-fira g €1 grax iR did &t srgyfa
T ST STEEa WA H U faemE Wl ¥ | wia S, 9ee-
YOR U9 F9 ddma E ¥ T e, R @ 3R g
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ITgoR T it SR TR Al § | SF FHedd ek H W @
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How are incandescent light bulbs made? — SU

The glass enclosures are made from a ribbon of hot glass that’s first
thickened and then blown into moulds to form the bulb shapes. These
enclosures are then cooled, cut from the ribbon, and their insides are coated
with the diffusing material that gives the finished bulb its soft white
appearance.

The filament is formed by drawing tungsten metal into a very fine
wire. This wire, typically only 42 microns (0.0017 inches) in diameter is
first wound into a coil and then this coil is itself wound into a coil. The
mandrels used in these two coiling processes are trapped in the coils and
must be dissolved away with acids after the filament has been annealed.

The finished filament is clamped or welded to the power leads, which
have already been embedded in a glass supporting structure. This glass
support is inserted into a bulb and the two glass parts are fused together. A
tube in the glass support allows the manufacturer to pump the air out of
the bulb and then reintroduce various inert gases. When virtually all of the
oxygen has been eliminated from the bulb, the tube is cut off and the
opening is sealed. Once the base of the bulb has been attached, the bulb is

ready for use.

What types of gas are used in light bulbs and
how do their effects differ? — SE Westfield, (N])

The glass envelope of an incandescent bulb can’t contain air because
tungsten is flammable when hot and would burn up if there were oxygen
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present around it. One of Thomas Edison’s main contributions to the
development of such bulbs was learning how to extract all the air from the
bulb. But a bulb that contains no gas won't work well because tungsten
sublimes at high temperature..... its atoms evaporate directly from solid to
gas. If there were no gas in the bulb, every tungsten atom that left the
filament would fly unimpeded all the way to the glass wall of the bulb and
then stick there forever. While there are some incandescent bulbs that operate
with a vacuum inside, most common incandescent lamps contain a small
amount Ofargon and nitr()gen gaSCS.

Argon and nitrogen are chemically inert, so that the tungsten filament
can't burn in the argon and nitrogen, and each argon atom or nitrogen
molecule is massive enough that when a tungsten atom that’s trying to
leave the filaments hits it, that tungsten atom may rebound back onto the
filament. The argon and nitrogen gases thus prolong the life of the filament.
Unfortunately, these gases also convey heat away from the filament via
convection. You can see evidence of this convection as a dark spot of
tungsten atoms that accumulate at the top of the bulb. That black smudge
consists of tungsten atoms that didn’t return to the filament and were
swept upward as the hot argon and nitrogen gases rose.

However, some premium light bulbs contain krypton gas rather
than argon gas. Like argon, krypton’s is chemically inert. But a krypton
atom is more massive than an argon atom, making it more effective at
bouncing tungsten atoms back towards the filament after they sublime.
Krypton gas is also a poorer conductor of heat than argon gas, so that it
allows the filament to convert its power more efficiently into visible light.
Unfortunately, krypton is a rare constituent of our atmosphere and very
expensive. That’s why it’s only used in premium light bulbs, together with
some nitrogen gas.

Incidentally, the filament in many incandescent bulbs is treated with
a small amount of a phosphorous-based ‘getter’ that reacts with any
residual oxygen that may be in the bulb the first time the filament
becomes hot. That’s how the manufacturer ensures that there will be
no oxygen in the bulb for the tungsten filament to react with.
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Why is an incandescent light bulb hotter than a
fluorescent light 2 — TU Woodbridge, VA

An incandescent light bulb produces light by heating a small filament
of tungsten to about 2500° C. At that temperature, the thermal radiation
that the filament emits includes a substantial amount of visible light. But
the filament also emits a great deal of infrared light (heat light) and it also
transfers heat via conduction and convection to the glass bulb around it.
When you put your hand near the bulb, you feel both the infrared light
and the heat that has worked its way to the surface of the bulb. The bulb
feels hot.

In contrast, a fluorescent lamp tries to produce light without heat.
It collides electrons with mercury atoms to produce an atomic emission of
ultraviolet light. This ultraviolet light is then converted to visible light by
the layer of white phosphor powders on the inside of the lamp’s glass
envelope. In principle, this whole activity can be performed without creating
any thermal energy. However, many unavoidable imperfections cause the
lamp to convert some of the electric energy it consumes into thermal energy.
Nonetheless, the lamp only becomes warm rather than hot.

Why does an object like metal give off light
when it is heated? — ER Fresno, CA.

All objects emit thermal radiation — electromagnetic waves that are
associated with the transfer of heat. That’s because all objects contain
electrically charged particles and whenever electrically charged particles
accelerate, they emit electromagnetic waves. Since all objects have thermal
energy in them, their electrically charged particles are always undergoing
thermal motion and their thermally induced accelerations cause them to
emit electromagnetic waves.

At normal temperatures, the electromagnetic waves of thermal
radiation are too low in frequency and too long in wavelength for us to
see. But when an object’s temperature exceeds about 500° C, the object
emits a dim glow. By 1800° C, the objects emits the yellowish glow of a
candle. By 2700° C, the objects emits the yellowish white light of an
incandescent bulb. By 5800° C the object emits white light of the sun.
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How does a light bulb work ? — DH, Casselberry,
FL (and also KH)

In a common incandescent light bulb, an electronic current flows
through a double spiral coil of very thin tungsten wire. As the electric
charges in the current flow through this tungsten filament, they collide
periodically with the tungsten atoms and transfer energy to those tungsten
atoms. The current gives up its energy to the tungsten filament and the
filament’s temperature rises to about 2500° C. While all objects emit
thermal radiation, very hot objects emit some of the thermal radiation as
visible light. At 2500° C object emits about 12% of its heat as visible light
and this is the light that you see coming from the bulb. Most of the
remaining heat emerges from the bulb as invisible infrared light or “heat”
light. The glass enclosure shields the filament from oxygen because tungsten
burns in air.”
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T3 F Oy TRl e, e e onf ¥ F orm R, e e |
W&

“A neon light is the sort of light you see used in advertising signs.
These signs are made of long, narrow glass tubes, and these tubes are often
bent into all sorts of shapes. The tube of a neon light can spell out a word,
for example. These tubes emit light in different colours. A fluorescent
light, on the other hand, is most often a long, straight tube that produces
white light. You see fluorescent lights in offices, stores and some home
fixtures. The idea behind a neon light is simple. Inside the glass tube there
is a gas like neon, argon or krypton at low pressure. At both ends of the
tube there are metal electrodes. When you apply a high voltage to the
electrodes, the neon gas ionizes and electrons flow through the gas. These
electrons excite the neon atoms and cause them to emit light that we can
see. Neon emits red light when energized in this way. Other gases emit
other colours.

A fluorescent light works on a similar idea but it has an extra step.
Inside a fluorescent light is low-pressure mercury Vapour. When ionized,
mercury Vapour emits ultraviolet light. Human eyes are not sensitive to
ultraviolet light (although human skin is — see How Sunburns and Sun
Tans Work). Therefore, the inside of a fluorescent light is coated with a
phosphor. A phosphor is a substance that can accept energy in one form
(for example, energy from a high-speed electron as in a TV tube — see
How Television Works) and emit the energy in the form of visible light.
In a fluorescent lamp, the phosphor accepts the energy of ultraviolet
photons and emits visible photons.

The light we see from a fluorescent tube is the light given off by the
phosphor that coats the inside of the tube (the phosphor fluoresces when
energized, hence the name). The light of a neon tube is the coloured light
that the neon atoms give off directly.”
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“Electrodes, tube light and sputtering

The electrode has the task of carrying current from the power-supply
wires to the rare gas. Because it is continually subjected to the bombarding
of clectrons and ions, it heats up, and therefore must be designed to
withstand heat. Since the metal is hot, it is highly active chemically, and
may combine with gases or impurities within the tube. But by far the
greatest difficulty with electrodes arises from what is knows as ‘sputtering’
Sputtering occurs when the electrode, under the impact of the heavy ions,
flies to pieces bit by bit. The metal of the electrode gradually flies off and
coats the inside of the glass tube. This effect in itself causes no harm since
the blackening caused by the metal deposit is confined to the ends of the
tubes near the electrodes. Eventually, of course, the entire electrode is
consumed by the process, but since the action is very slow, the electrode
will nevertheless last for normal life. However, sputtering is accompanied
by a decrease of gas pressure in the tube. This loss of pressure eventually
makes the tube inoperative.

The sputtered metal from the electrode absorbs some of the filled
gas in the tube. As the gas is absorbed, the pressure in the tube is reduced,
leading to what is called “hardening” of the tube. The reduced gas pressure
means there are fewer gas molecules in the tube and the electrons and ions
can travel greater distances before hitting each other or a gas molecule.
These particles therefore can build up significant speed before they impact
the electrode. The high-energy impact on the electrode causes a good deal
of heat in the glass near the electrode. Eventually the glass, around the
electrode will heat until the relatice vacuum in the tube seeks in the hot
glass causing the tube to fail. In the early days, this sort of trouble was very
common; in fact, the short life of tubes (due to sputtering) was one of the

greatest hindrances to the commercial introduction of tube lighting.”"">
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115. WWW.Strattman.com/articles/luminous tubes. html.— “The
Luminous Tube” An illuminating description of how neon signs
operate.” By Wayne Strattman, Page 1.
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EDM: Principles of Operation

Electrical Discharge Machine (EDM) is accomplished with a
system comprising two major components - a machine tool and a power
supply. The machine tool holds a shaped electrode, which advances into
the workpiece and produces a shaped cavity. The power supply produces a
high frequency series of electrical spark discharges between the electrode
and the workpiece, which removes metal from the workpiece by thermal
erosion or vaporization.

The basic components of an EDM system are illustrated to the right.
The workpiece is mounted on the table of the machine tool and the
electrode is attached to the ram of the machine. A DC servo unit or hydraulic
cylinder moves the ram (and electrode) in a vertical motion and maintains
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proper position of the electrode in relation to the workpiece. The
positioning is controlled automatically and with extreme accuracy by the
servo system and power supply. During normal operation the electrode
never touches the workpiece, but is separated by a small spark gap.

Euarnte Ointentstc Frui
iCumring Tao! / {Cagiamsy

EDM
Machine Tool

Basic EDM Systam

During operation, the ram moves the electrode toward the workpiece
until the space between them is such that the voltage in the gap can ionize
the dielectric fluid and allow an electrical discharge (spark) to pass from
the electrode to the workpiece. These spark discharges are pulsed on and
off ata high frequency cycle and can repeat 250,000 times per second. The
spark discharge (are) always travels the shortest distance across the narrowest
gap to the nearest or highest point on the workpiece. The amount of material
removed from the workpiece with each pulse is directly proportional to
the energy it contains.

Each discharge melts or vaporizes a small area of the workpiece surface.
This molten metal is then cooled in the dielectric fluid and solidifies
into a small spherical particle (swart) which is flushed away by pressure
motion of the dielectric. The impact of each pulse is confined to a very
localized area, the location of which is determined by the form and position
of the electrode.

Both the workpiece and electrode are submerged in a dielectric fluid
which acts as an electrical insulator to help control the spark discharges. In
EDM, the dielectric fluid also performs the function of a coolant medium
and reduces the extremely high temperatures in the arc gap. More
imporrantly, the dielectric fluid is pumped through the arc gap to flush
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away the eroded particles between the workpiece and the electrode. Proper
flushing is critical to high metal removal rates and good machining
conditions.

Because EDM erodes metal with electrical discharges instead of with
chip machining cutting tools, the hardness of the workpiece does not
determine whether or not a material can be machined by EDM. A relatively
soft graphite or metallic electrode can easily machine hardened tool steels
or tungsten carbide. This is one of the many attractive benefits of using the
EDM process. Rather than machine a workpiece before heat treating, it
can be EDMed afterward. This eliminates the risk of damage or distortion
which could scrap an expensive workpiece during heat treating.

The basic principles of wire cut EDM are essentially the same as
diesinking EDM described above. The major difference is that instead of
using an electrode with a complex shape, in wire EDM the electrode is a
simple wire typically .006 to .012 diameter, which follows a horizontal
path through the workpiece. Instead of using dielectric oil as in die-sinking
EDM. Wire EDM uses deionized water.

Development of EDM in the MIST

This paper examines the machining properties of a new EDM process
which takes place in a sprayed mixture of gas and liquid. It, namely EDM
in the mist or mist EDM, does not require a tank for working fluid like in
conventional EDM. The most distinctive feature of it is non-electrolytic
machining even if electrically conductive water is used as a fluid. Therefore,
water or water soluble cutting or grinding oil can be used for working
fluid so it will become easier to combine EDM with traditional machine
tools.

EDM by Power Suspended Working Fluid

This paper presents some effects for finishing electrical discharge
machining which uses powder in working fluid. Appropriate powder use
gives 0.8 wm Rmax surface with the area of 25 cm2, and shortens the
finishing time extremely. It is verified in some experiments that powder
suspension brings about stable EDM even under micro-electrical condition
because of large gap distance and good dispersion of discharge current.
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The proper choice of Hydrocarbon dielectric fluid for EDM

applications, A comprehensive comparision

The commercially available large variety of dielectric fluids for EDM
applications make the choice rather difficult. Are there any advantages or
disadvantages using one or another product ? This paper describes a
comparison test of 35 different hydrocarbon dielectric fluids in machining
various metals using several different electrode materials.

Study on high quality finishing by EDM with nonflammable dielectric
fluid

The use of kerosene as dielectric fluid in EDM is very common.
However, from the point of safety, kerosene has many problems since it
can cause a fire. Some studies were reported on EDM with nonflammable
dialectic fluid. EDM with nonflammable dielectric fluid has an advantage
over EDM with kerosene because it is free from fire and its rough-machining
speed is faster. On the other hand, it has a drawback in that its finishing
machining is unsatisfactory. In this report, the authors aim is to improve
the efficiency of EDM with nonflammable dielectric fluid. The authors
have found that the carbon which is made in the EDM process is responsible
for the poor quality of the finished surface. Because it is electrified, the
carbon adheres to the surface of the workpiece in the EDM process. The
adhering carbon disturbs the machining stability, and degenerates the quality
of the DEMed surface. In order to improve the machining capacity, the
authors developed a new machining circuit. With this machining circuit,
the voltage between the electrode and the workpiece is kept about 0V, and
the electrified carbon does not adhere to the workpiece. The performance
of finish-machining is greatly improved.

Increasing the functionality of machined surfaces by EDM with a
silicon powder additive

In EDM a very smooth finished surface can be obtained by adding a

fine electrically conductive powder such as silicon to the machining fluid.
‘Since this process produces an extremely corrosion resistant and micro
crack free uniform surface, it is thought to be very effective in the finishing
of dies for plastic molding. Increased effectiveness against corrosion is
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particularly needed for molds in which corrosive gases develop from plastic
molding. Increased effectiveness against corrosion is particularly needed
for molds in which corrosive gases develop from plastic compounds.

In this paper, in order to investigate the effective application of
EDMing using a power additive in the plastic mold finishing process,
surfaces by Powder Additive EDM were compared to those finished by
conventional polishing.

*Equivalent model of jump flushing EDM (Ist Report) Proposal of a
Model Represented by Electric Circuit

In die sinking EDM, the jump flushing is generally known to be
useful to clean up the working gap. However, it is very difficult to adjust
the jump parameters efficiently such as an amplitude and an execution
timing of the jump motion with progress of machining. Because, in this
process, optimal values of such parameters change widely with progress of
machining and to adjust them an extensive expert knowledge about he
jump control is required. Therefore, if a numerical equivalent model of
the jump flushing EDM can be framed, it will be very useful for adaptive
adjustment of the jumps parameters. This report describes a newly proposed
equivalent model of the jump flushing EDM represented by an electrical
way. Increasing process of the machining products in the working gap is
converted to the charging process of a condenser in a DC electric circuit.
Efficient jump timing is able to be computed from the rising time of the
terminal volgate of the condenser to a threshold value which corresponds
to critical density of the machining products for the safety sparking. Results
of computer simulations based on the proposed model show that the
machining characteristics of the jump flushing EDM could be reproduced
sufficiently except for the very early stage of machining. Besides, it was
found that approximate optimal values of the jump parameters could be
computed easily.

Equivalent model of jump-flushing EDM (2nd Report)
Influence of Duty Factor of working Pulse

This study aims to represent the characteristics of the jump-flushing
EDM by a simple mathematical model in order to realize suitable selections
of jump parameters through computer simulations. In the previous report,
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we proposed a basic model from a consideration of similarity between the
increasing process of machining produces in the working gap and the
charging process of a capacitance in the DC electrical circuits. As a result,
that model showed validities to represent a change in machining
characteristics and jump parameters with progression of machining. In the
present report, we propose an expanded model in which influences of duty
factor of working pulses are taken into consideration. Computer simulations
based on the new model showed that suitable jump parameters and rest
time of working pulse are able to be estimated. Further expansion of the
model will be possible by considering influences of peak current of pulse
duration in the similar way of the duty factor.

Study on flushing for EDM (ist Report), proposal of 2D Small Vibration
Method and Scan-Flushing Method

In EDM die sinking, an excess af debris is often produced during
machining in the gap between the electrodes, reducing the removal rate
and damaging the machined surface. In order to remove this debris, various
methods such as fluid injection, jet flushing, jump motion, planetary
motion and self-flushing have been used or proposed. With there methods,
problems such as navel removal and idle time exist. In this article, 2D
small vibration methods and scan-flushing method are proposed as new
flushing methods to solve these problems. By using these methods, better
machining efficiency and better surface accuracy can be obtained.

Study on flushing for EDM (2" Report), Analysis and Simulation of
the Effect of Jet Flushing for EDM

In the previous report, we developed a dynamic jet flushing method
which is called ‘scan flushing’. Experimental results clarified the effectiveness
of this method on the precision of machining over conventional jet flushing
method. Although good results of the scan-flushing were obtained, several
parameters may influence the process. To help to optimize these parameters,
a computational methods to simulate the process is proposed in this paper.
It was confirmed that this simulation algorithm can represent the
distribution phenomenon of debris with good correlation with the
unevenness of the work piece surface produced.
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Surface generation mechanism in electrical discharge matching with
silicone powder mixed fluid

The surface generated by electrical discharge machining (EDM)
appears to be generally mat finish. However the machined surface in EDM
with silicon powder mixed fluid becomes glossier and has a smaller surface
roughness than that in conventional EDM with kerosene type fluid which
leads to the omission of hand finish lapping of metal molds. The quality
of machined surface significantly depends on the kind of workpiece material.
But the surface generation mechanism has not yet been made sufficiently
clear. In this study the effect of silicon powder mixing on the surface
generation mechanism is experimentally investigated, analyzing the shape
of crater generated by single pulse discharge, the surface roughness, the
machined surface and so on. The main conclusions obtained are as follows:

1. The gap distance in EDM with silicon powder mixed fluid is
larger than that with kerosene type fluid, because of the lower
resistivity of the former and the influence of silicon powder
arrangement in the gap.

2.  EDM with silicon powder mixed fluid leads to smaller
undulation of a crater, because the smaller impact force acting
on the workpiece due to evaporation and expansion of
machining fluid.

3. The more the precipitated carbides in the workpiece are, the

larger the surface roughness is, since the carbides come off

because of crack propagation due to the frequent heat impact
during EDM.

4.  EDM with silicon powder mixed fluid results in the stable
machining without short circuit between the electrode and the
workpiece.
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= 3 T 2 Fore oft - e woa #, SO AT @ it w1 A A
F R I B el ¥ iR arelt 1 fafera §) seifere framie @
SO Tkl ¥ aN FRare geme guda @@ |

YAEHI ht S ATHRON foqE &1 staaron § e § 1 ogd: 9=
e H s iR geTel S9-30 R W gU E | Fhg A AR =aer 5 wiwanst
=1 wifera a1 genfad =T8T i | fogm & STaR fFrafdeto 81 4 st s g
fea €1 a1 §, 98 fata wgemd ¢ 1891 H SiadisH Y faemman wnifassaan
Tt ® 1 gufe fafa wom A st ot 78 a1 afc sga S A g w® o
a1 ® a3 3 Su e W e W €

W - 8- SIYF fieett (Joseph Priestley) T & aFfeh 7 Qwox H
RISt 1 9y 1 | Ariregare an <&+ fnan & ferg sifedis stfvemd €,
U foam =) O 7 B A e faan € fage wed € T feew o
iferfts =€l E ¥ a7 F8 YT B Tehar € 2’ o 9 ok oft TR AT |,
FHife wreiH fame <e-fopan § sifardism #1 sifard 7 &, oo § 819 a1
YHTII-TRH FE H 74 |

&, amyfTer O & fag & S uR T <y # T 91 9% @A
St ® T ¢ eiferdte & o 1 =T @ Wehdl, <8 ToRan &1 €1 ekl S
g frgm 1t € 1 otferdiem e €1 W oft I g B SEge S B )

“Info Please encyclopedia ¥ =/ 71 ¥ fF “Combustion need

72 1 o TRl 3R 123




not involve oxygen; e.g., hydrogen burns in chlorine to form hydrogen
chloride with the liberation of heat and light..’

3tel: - 'S =) T o SieRdtST o B STavaes TE] © 1SS’ & AR
R EEENA 91 FAA H STl € | U TS FAEs daR BT € 1 39 WY
TR AT YHIY IOA B T

TN Yfafdet seugEE A Y fagrene @ fagm-am-y 8
2l (Hadt) TATH.saE 9ad § -

" i A oft g § e e A S g )

C+ 2F, —p CF,

TRSNH T 3R Tl o s §)

H, + F, —p 2HF

H, + Cl, — 2HCI

AR I # STera € 3R S T R A Iedd ¥ S 99 Gemt

FYH a1

2Fe + 3F, —p 2FeF,

2Fe + 3Cl, —p 2FeCl,

Fe + S —p Fes” (WM-5, U8 — 227) .

39 e JfadsH &t srafafa § difean o+ safe ag 9 s@
TifeTq RS IR

2Na + Cl, —p 2Na+Cl

T YFR 9 TH TG Thd ¢ b SifRdioH ot IS § off Som &,
JHIIE BF i, 3T & &, THT 39 813 HI TR &1 Wahdl €1 ¥ | safeg
ool H ARS8 T oft A s arg & ¥er @ ASHE 39 g A
Ed & g | ot i fag & g1

I - W= faam iR snyfres faam # <ga-fra & fawa 4 =1 s
T&T % 1S A qord: Shevad At <gA-fnan # ¢ siferdiem"” #t sifardar ae
?1 T, FARA F WY RS g & e H Afka ofR Sud I
YIS & TRHET 61 gfpan o Tafte vamats wfiea ®, < 9w e &t
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yfewr @ f1 ¥ 1 39 SR W A ‘af’ | sifadiem & aAfrardar &
Irealte TET Ferdr ST ka1 g 91 §- 96" H a1 & JehIrd €1 61 | SEH
B el wishan ‘31’ Y amr= firan @1 € & 7, Wiy € S weenal 4 @
FR foFa ® ¢ -l et fafine firan off @t = ¥ f ast
** gifereiior & e st ST SRR ¥ 6 U FRT 9% W B ?

AT F S of w9 s@d T €, F g o i & dwa @ T 8
oo & e o T § fop 9l sefd, veiia 9 Sier areht fohan giet €t =gt
2190 @ o e H afam AT A off 3o et aTife R W SAfaRdiSH e
2 | adaE de A ot g ¥-a Sod ¥ Wel 3% gandf s ufshan e § e
it off T ¥, 8T ST SIS Wehdl § 7 THH TI¥ ST 8-l |

W-9- O Tk HET I A1 A ¢ R e § 99 SH A
Jeelge & <L WA & F9 fawm & Arking 9R-91 Ba1 € ® | SE-E
Famfar 9et 3= St el § | Arking 1 SHIOT S 5/ STl € < @R Sl
STl ¥ 1 98 9@ ISRO (Indian Space Research Organisation) % PCED
favm & wreia Wg-vwed & Tum ¥ SRt ft desE we S 4
freieTE SmEla (FE=IR, 3= S.E) gR1 SHER! UT8 §8 ¢, 9gd 37=81
o ¥ | e enfe A Wea yraraswe § i dease & s faall wey
fwm S Seas &1 9 € 1 e  off Seetge H Arking 9 A H
fora Al 1 SR IR ! 9L € | A H Scqe g gen e
wyrEr g S o T H, fRedt ot TR Ay e g

3V- 9% 9 A1 39 9 H g < 8 T Arking 9 S Fammfa
Tora: A1fiF ¥ € = 1 e foe vare #1 fewars €1 famd & w9 H fafero &
@1 | RTEH B wehTer o1 Fafehtor &) Geha ¥, THHT I TeAE WH ] | T8
G H A ¥, 3l St sha st Icafa Gve 8 e € | el W ot veed
ST = U T8 TR T I ] TRERH T S SISk
¥ w9 H e ol faamiEt meie & A F off s e @ wedl, it
ol SAis F AE 7 1

ISRO % Sefenl o1 wey * Tk 1f e R, formg et ifaes St
=1 fafirtor A 8, 30 9 B gE F § ) TS e A yREem 5
* sfferefior’ o e g & 1 W foRm dfreear @1 aftemas R 2
SIRTGR F HYF H W} THF Y ST FaA YA YAiUe H I FA H
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I ¥ | 3T 1 9 29 & THR W iR A € fa % SuR W 9% fag g
% T O o e § | 5 o S{Terdior et araree’’ SeT 9 ¥ 981 9%
Toremm € | e geat @6 e @ wad 400 frame a% € ¥ | (37 9@l S
== ST EH R )Y

U9F-10 - A1fTan oo § foam & auig & otehre & a0 31
aTelt farstedt 3T arer # 9 e €19 arelt fariedt & ey § g sFR T § |
! g 1 STt TEY U ST § | Iy B el o oo § 3o g
areht fastet o smmIgER |few € €, w5ia € ® 1 38 o fHideR o
T YIE & G XS SNfE 36 HieaH ¥ I i S ATt fastell 1 WEq
Fatd fotell St & € 1 st fasel iR i g7 Wi &1 o,
1 A B el forsTelt, tame % Hrem W 3o g1 el fawredt, Sei-9e 9
IO B Frel fastelt 2ruan o= fordt O afeeen g0 S € el fasrett,
Foft 1 WEY Th S E R

Kite & Key experiment T A It Frdheftl 91 & SAaqfTeh 3
2uuR F Y | Ty ik SR ohan € T strerrel # 3cus €1 arelt fastett 31k
wﬁﬁmﬁ#aﬁﬁaﬁzﬂﬂ—ﬁﬁ@ﬁ%%mﬁmm
T 1 ST Gl § |

Franklin Institute, Philadephia U.S.A. “He did make the important
discovery that lightning and electricity are the same.” {http;/sin.fi.edu./
tfi/exhibitr/Franklin.html]

Thahetl o HATER SThTe H 811 aTelt foTell seragidic] 18l T TR
T IS T 1 I8 W g=e g firerdt siari—

Info please Encyclopeida-

... Which proved that lightning is an electrical discharge, (http:/
www.info.please.com/c16/people/A0858229.heml) ‘Science Encyclopeida
&% ¥ Electricity Chapter (98-228) ¥ 9arn § fF “Lightning is a form
of Electricity” 319iiq_3trenTeitar farstelt a8 sOIaRIEE! &l € Teh W ¥ |

T YR 9 1t gf | o sTer § S g et fasreft ot amR o
Y YER Al SRS T €1 2o e € R 1w St Srerwfiesh
WS A ot vaw e A warn € o famr wiea-atfem it aiumn | foem
T&T htal | safere At g ¥ fagm i eifea &g 1 FiE SR el
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R 18T, 301 319 el < Hehal & o amepre ferea oir wanTeen @1 faege-
JH T B 1A Wi e @ oTenr b fasTel weig ® A wEmenen genfe
i fostedt ff TS 1’ (IrreeA-mias, . 4 -9-3003 B O UIMR SgYd 1)

IAT- Hord: Tootelt a1 seiagiedt a1 sl s/ &gt qu fae=r &n
FgH § 70 I8 off <@ T € o ot farsreht (Lightning) & 9fsean &
9 YR i ‘discharge’mm%?:ﬂ'{m?fﬁ'{ﬁ ot faretet
(FIHRT) g UohR 1 St § 1 T H S, TR H i e el
fasteft it feem-foRq (Static Electricity) 3nfe @ity &t fawieft 1
YfshaTeT H 18 ST Sl GHEHT 2T | g8 Shehetl, €. .14, e, TaEeiifean
anf gTU R TTT T &t sTden 1 aHe B {6 3w gfe 3 9 v w
AR |

AR faa=H 4 g4 oa1 9% § fo F% off 75 =R wsia € @ fsila,
THZ a1 R & A =g sia w1 wWR-us o fagaa 3o,
He 3 i <o foggq & &9 €, Wit werelf & wepwesw ¥ | an  yaifea farpq
o I TSl H1 € Uy (S gl §) & Heam ¥ e § ) fea
forggq & w9 1 off =21 formgq e tereen § @t ¥ 1 gOR v foman oft o
% R & R € ue @R | U feafa # starfE fStet (Lightning) St
i TSHMA T, H AN had I et fagq A S wel e §d B 2 i
@ T FB T dSHA THAT ST | R TS FS AR &1 & il ST
o &1 ufshan © Siem # wfhan w8 § | 9d9 98 & 81 R ar Al
TAFEIE ot 519 9% AR | ¥ 99 a9 STe #t e @ 4, gafae afiw
AIHIA BT WAL S Hehell | SR fostedt 3iR o1 forstelt & goma of 2,
Tarran oft | =7, Srerafiie SRt F 3g0 A Faw 7€) wiea S ¥ fon faggg
37 Y H TEEY T ¥ | 39S s w9 ) 1. St F& =i 3t g/
Toregq ok €1 8, Wiam a3wE € 1, @ fRe ot fenanedl 3§ s wwm R 4 9
a4 Bl ST | Tk STR 3T ol STemei 1 7 AT S <9 61 HeR Al
el © 2 Tag anen iR friie +i s1mem eien-Taey =5 3len 4w ¥ o
3R 79 Siaa # emEn ¥ U 71 59 F IR w9 g@e i sifam e
Il i STUET 4 T ¢ | U8 T 9 o1 T SToh! Uehl=t Tohal HIH o T
31T ¥ | TH e € TR T B gU ot fampg & fafvm uftorei & el
Hfad I3HE At Sie Fi i €t € iR sl =&l et ?
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- 11 - v3anar, famrar, e, aude-=Ri 4y % gt S
AN SR fastelt = ffdere &9 9 Jeer sia WEd € O € | HeTeibee
STy fastelt sta i it ® 9 399 1 9 Sefad To6aM &1 6 6
o wEi-o<) SeeREi, S TR, weTRa Hied, fave eiftred aite & SW
3 wd % a § il e & fore et onfy SR H i % SRR TiRE W
fafims o 1 St € 3K SH arR B i F 9gd A9 O A S e
9 findt fostelt 1 3w 3iR w9 wX 98 ars ar TR HH H A=
qEare € | 3ER Faedl 9iRg dufaa THuE | 99 9 ¥ 13w H @ vl
- TgTeRT 3R A T a § | IR B WA i A H S @Y A
fasrelt ®1 39 eraen § @ Freila g ? g8 9@ we € e, FifE 9
TR fastelt 3T S0 A A ereHlt Ster 9 §, weft-edt 7 oft s ©
A o e fasiell qie % T H A TER ) WS a9 39 a1 6 The
T SSHT Y STl S €, Hei-het W o W © 1 gafee aee @ e fe
I e H I TR el faotelt Teia § 39 wE R § ¥ 9ER g Wl
Tersrett off 3@ Sreren o Oelig € ¥

7% ufiFan fereigel T St € € 1 ek ik gan €1 ¥ o emrerita
Tarorel! T8t THIEIEY Bt €, UvE dR § YA9 9 9% 1 SRIHIE @
WEY YR F ¥ e A SRg & qead S 2R arelt faste!
TS G SIS F Y H I TR G1% H od & Rheie A Wb
ey ¥ fe@r <l ¥ 1 39 W JEEA 9k & e 9 S €14 a9l HEM
foastell-soradidie @i sty fasiel 1 &1 wWEy & & -0 fag g
| ST farstent A welta ¥ &1 1 3o SE 9 HEm el -gaegiEe
ot JeHE e Wy € ¥, 78 fag S g

FRTIIA farrelt & e @ o= % faw S Earthing R s & 4@t
YR HT Earthing THYs $ARA-haed aig # FiEM fasiell & I 9
T4 & fae fFan s | Rl fasieh st stfefn a4 TR € |
T4 IfE 9 AR % Y os H! I WEY § SIS AT a1 9% e Wt i@
B €1 % | g% e foE | wE gR Tag i ¥ 1 39 T ey Tl iR
i faoelt & o9 37 yoil § T & i @ ¥ 1| efen st
farsrett =1 ot 9PR ¥ 4 wOR St focreh-gaegdia st wsia f 1™
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-G forstedl ot s § wwen arelt fagg A ‘fasy,
Fgh F IR 3l faegm At s an w9 a0 Seswrard (S s Q 99
BU g gea W fird fewr 24 €, 92 Meteor %81 51 €) -3 @t Ferer
Ster @t Rearfa & wied G3&m € 17 399 1d, 7 uvam | fosiett =i gest § g
ST A T -STEs1 1 q% €9 37 91 § 1 CSem v e 7 i w9
Terga-sstl 0l a3 T A S Tkt | afe S8 e wE A, @ e st
AT =TSt ol ISHR T G, T A 7T 2

TR 3171 Y A had Tignfers il § | 576 98 a8 § Jore €,
& o 5% Faa Ve Hel €, Ve 98 WER-TSH W I 81 1 HEE
g @ ¢ el A 3o soiaEis T 9 | STt et (fasy) w1 afam
ISHE had HY | fTEme AlisH S Tedim & Soergitel vl S S
T E AR | S/ 9T 1S TG ARG % S0 o g AR A 8 SR,
9 39 W TSHE T A S Hehddl, Riifep AR & i TR g ST
AIHE IRV T S 1 7 R8T STer A1 < R &) @ ol A € i www
=1 =9 EIdl ® 1 9fE 98 IS g1, o et e ar o s st | e i el
W+ IR sefifere & sieran o del <e-fomn o svE §

R T8 W I forsieht o1l 9o e # ¥, 98 oft dignferes (fffa) §
AR Y e ST oAl &l & o8 Seerrie gerel & g i sfad aram o andt
&, Toft o% 1 a1 R T ¥ 1 30 wehr R A wenfrd Tl 3ik W@ e
T 99 arell fastent 1 Yerde sgd W € S ¥

o ar 4 fasiell ToR W €, 39 IR H ghe aren Ats vy sraeen
T R, W I SN A1 TET, ThT SR §— g =% Insulator WG &, A
meww‘mﬁmmmIW%EartbingW@%ﬁT@iﬁ
{2 IUH o T

S R F FH B UI T waig- 9 3R aRonE- g # @
TUFA T FAA FA-IT F SMUR T G 3R w9 A9 97 & o 98
FEl % WA} 2

e T
1. qf1 aeifasrrsh, foeg wsia o fisffa (it emafa), g2 15
2. 98, =817, 18, 19

78 C ] T S 123




N o o0 o

Hou T TR ¥ R F T F H A L, WA ST A W A W R
(3922 9 W) -

“How does a regular lamp (light bulb) work?

A normal incandescent lamp contains a double-wound tungsten filament inside
a gas-filled glass bulb. By “double-wound”, I mean that a very fine wire is first
wound into a long, thin spiral and then this spiral is again wound into a wider
spiral. While the final filament looks about 1 or 2 centimeters long, it actually
contains about 1 meter of fine tungsten wire. When the bulb is on, an electric
current flows through the filament from one end to the other. The electrons
making up this current carry energy, both in their motion and in the forces that
they exert on one another. As they flow through the fine tungsten wire, these
electrons collide with the tungsten atoms and transfer some of their energy to
those tungsten atoms. The tungsten atoms and the filament become extremely
hot, typically about 2500° Celsius. Tungsten wire is used because it tolerates
these enormous temperatures without melting and because it resists sublima-
tion temperatures longer than any other material. Sublimation is when atoms
“gvaporate” from the surface of a solid. The gas inside the bulb is there to slow
sublimation and extend the life of the filament.

Once the filament is hot, it tends to transfer heat to its colder surroundings.
While much of its heat leaves the filament via convection and conduction in the
gas and glass bulb, a significant fraction of this heat leaves the filament via
thermal radiation. For any object that is hotter than about 500° Celsius, some of
this thermal radiation is visible light and for an object that is about 2500° Cel-
sius, about 10% is visible light. The light that you see from the bulb is the
visible portion of its thermal radiation. However, most of the filament’s thermal
radiation is invisible infrared light. While you can feel this infrared light warm-
ing your hand, you can’t see it. Because only about 80% of the electric power
delivered to the bulb becomes thermal radiation and only about 12% of that
thermal radiation is visible, an incandescent light bulb is only about 10% energy
efficient. Other types of lamps, including fluorescent and gas discharge lamps,
are much more energy efficient.”

T+ aenfasrast, & 3ga 79, 9. 19-20
W AT 1 FEww 44 (a), (b), () FEHAR |
7t avifesmash, 1@ Sgd U7y, T8 102

(a) Satish K. Gupta, op. cit., p.736 -

“Hertz’s experimental arrangement consists of two metal plates P! and P?
held parallel to each other and connected to two metal spheres, S' and S?
through thick metallic rods R' and R% The distance between the metal
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plates was about 60 cm and the separation between the two spheres was
about 2-3 cm. The spheres can be slided over the rods, so as to adjust the
gap between them. An induction coil is used to apply a high voltage of
several thousand volts across the two metal plates. When the discharge of
metal plates takes place in the form of a spark in the gap between spheres S!
and S?, electromagnetic waves are radiated. The waves so radiated can be
detected with the help of a detector made of a circular coil and two metal
spheres S” and S’

R, OETICTOR

Explanation. The high potential difference across the metal plates ionizes
the air between the spheres S! and S? and allows a path for discharge of
plates. During the discharge of plats, a spark is produced between the
spheres due to the high potential difference.

(=5 x 107 Hz.). It results in oscillations of charges on the plates at such a

high frequency. Therefore, a highly oscillating electric fied is produced
across the vertical gap between the two spheres. It, in turn, produces a
highly oscillating magnetic field of same frequency in horizontal plane and
perpendicular to the gap between the spheres. The oscillating electric and
magnetic fields constitute electromagnetic waves of the same frequency (5
x 107 Hz.) and these waves are ratidated from the spark gap.”

Text-book of Physics (Std. X1I1), part II, Pages 95-97 -

Here Q! and Q? are two metallic spheres. Joined to them are two metallic
rods M and N with some space between called spark gap S. The rods are
connected to the two terminals of an induction coil to provide high intermit-
tent voltage. The spheres Q1 and Q2 act as capacitors and the rods act as
inductors. This arrangement therefore, acts as an oscillagling circuit in which
alternately Q! and Q? acquire positive and negative charges which reverse
in their polarity each time a spark passes across the gap S. The process
repeats itself rapidly with a definite period.

The electromagnetic waves generated in the process are detected by an-
other spark gap arrangement R placed at some distance from S. The spheres
Q' and Q* which can be adjusted along the rods M and N are slided so that
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the circuit of gap S is in resonance with R. The electromagnetic waves
generated at S are then detected as sparks occurring across the gap R.

When a spark passes across S, stream of electrons pass across the spark
gap from the negatively charged sphere to the positively charged sphere,
reversing their polarities. In this situation the direction of the electric field at
C and D will be reversed. Thus, at each passage of spark the polarity of
charges on Q' and Q? reverses and the electric field direction in the sur-
rounding region also reverses; i.e. the electric field oscillates.

Further, the stream of electrons crossing the spark gap constitutes a cur-
rent. This alternating current in the spark gap generates an alternating
magnetic filed in the neighbourhood. Application of Ampere’s right hand
rule readily shows that the resulting magnetic field is perpendicular to the
electric field.

According to Maxwell S electromagnetic field theory, these electric and
magnetic fields in the neighbourhood do not appear instantaneously. The
influence of the oscillations of S spread to the neighbouring region with
velocity of light. Thus, at various points in the region around S, the oscilla-
tions have phases which depend upon their distance from S.

(¢) T, 9um wmr, fewqur 54-55
@, qu| W, feo 61

9. http:www,edntt,cin/articles reports/edmprocesses.html. by Dean Brink, Pesident
and Technical Director, EDM Technology Transfer. EDM: Principles of opera-
tion, Part I, Different types of machining processes that use EDM. Pages 1, 2, 3

10. G.E.C.Type K Oil Circuit Breakers, by The General Electric Company of India
L.
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Circuit Breaker

Type K range of oil circuit breakers have been designed for use on systems upto
660 volts and for normal current ratings upto 1200 A.

The Circuit breakers are of fabricated sheet steel construction and specially
designed for installations in situation where reliability and robust construction
are essential.

All circuit breakers are subjected to a series of routine mechanical and electrical
tests to ensure proper and reliable working in service.

The circuit breaker has double break contacts, the contacts being of spring
loaded multifinger type engaging with a moving crossbar and giving high-pres-
sure line contact.
The trip free operating mechanism is self contained and all working parts are
adequately electroplated. Gaskets are provided 1o prevent oil throw and to seal
off dirt and dust.

Mechanical ON/OFF indication of the breaker is provided and connections are
available for electrical indication.

All circuit breakers of the same rating are interchangeable.
Isolating contacts

The main isolating finger contacts are of the self aligning multiple plug-and-
socket type with silver to silver contact faces, and designed to ensure high-
pressure multi-line contacts; they are mounted on robust insulation bases. Sec-
ondary isolating plugs and sockets which are spring mounted to ensure self-
alignment are provided for auxiliary and control circuit connections.

Interlocks

A system of mechanical interlocks ensures that it is not possible to make or
break the load on the isolating contacts or remove the breaker tank and top plate
while the circuit breaker is ON.

Trip Coils

Any combination of over current, earth fault, under voltage and shunt trip coils,
upto a maximum of four, can be incorporated.

Over current coils are adjustable from 75% to 200% of the full load current and
are fitted with oil dashpot tie lages having an inverse tie characteristic. The
settings of the overload trip coils can be adjusted from the front of the circuit
breaker. The dashpots are fitted with a padlocking device to prevent
unauthorised alteration of the settings.

Earth fault trip coils are available with tappings to suit individual requirements.
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13.

14.

15.
16.
17.
18.
19.
20.

Current Transformers

The current transformers are of air cooled ring type and comply with the appro-
priate British & Indian Standard Specifications and are fitted on each phase
within the circuit breaker.

oft geifasast, 16 3§d 779, I8 24
TE, IS 25
FE, I 26-27 -

““A light bulb also has most of the air sucked out of it. If it did not, wire would
actually burn up instantly. When a light bulb ‘burns out’, it is because the
filament slowly vaporizes.” [url:http.//www.madsci.org/posts/archives/May 97/
864507907 ph.r.h. tme.]”

TE, T8 27

“Inert gases such as nitrogen and argon were later added to the bulbs to reduce
tungsten evaopouration, or sublimation.:

[url.http//www.geocities.com/bio-electrochemistry/Coolidge.html.]”
T, T3 27-30

g1, I8 31, 32

&, T3 26 (98 w¥ 7 H Igd)

e, T3 32-33 V

G, TeH Y H @S YT (IS 42) |

T Feifasrastt, 7@ 34 7Y, I3 33-35
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Acaranga-Bhasyam
Acarya Mahaprajia

CHAPTER - 1
PONDERING OVER THE NATURE OF THE WORLD

[SECTION -3)

2. 49 se asaim uccagoe, asaim niydagoe. no hine, no airitte, no pihae.

Frequently a soul is born with high, frequently with low status. So it
is neither high nor low (intrinsically). One should not therefore
covet status.

Bhasyam Siitra 49

The most visible goods of possession are accumulation of money
and boarding of property. But minutely viewed, the desire for
honour and respect too is nothing but a kind of possession. This
Siitra is concerned with contemplation on freedom from such
possession. The worldly soul transmigrates from higher to lower
pedigrees and vice-versa, time and again; therefore, truly speaking,
he is neither low nor high. In other words, the distinction between
high and low is only arbitrary. As such, the hankering for a high
pedigree is futile.’

High pedigree - it refers to one whose pedigree is worthy of
honour and respect. The opposite of this is low pedigree.

This Stitra should be explained from the standpoint of
substance. From the standpoint of substance or the ultimate
standpoint the soul is neither low nor high. The high or low is
understandable only from the standpoint of modes.

2.50 iti samkhaya ke goyavadi? ke manavadi ? kimsi va ege gijjhe?
Knowing this truth about status, who would speak of his status,
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who would be proud of it and who would remain attached to a particular
thing or object?

Bhasyam Siitra 50

Knowing that he himself as well as others have passed through high and low
pedigrees, why should one uphold the doctrine of pedigree and position of
pride? What should one covet for? The doctrine of pedigree relates to the
caste, family, power, beauty, penance, learning, acquisition and fortune.
The dactrine of pride originates from the imaginary view of oneés personal
qualifications and merits. One has already experienced all this in the past.
Why should, therefore, one feel elated on getting to a high position or feel
depressed when falled down to a low status?

2.51 tamha pamdie no harise no kujjhe.
And therefore the intelligent person should neither he happy nor angry.
Bhasyam Sitra 51 '

Therefore, the wise man should be equanimous. He should not feel elated
when accorded respect and honour due to his high pedigree. Nor should
be depressed when subjected to insult due to his low pedigree.

2.52 bhilehim jana padileha satam.

See and ponder over the karma and its result in living beings, reflect on the
elimination of karma. :

Bhasyam Siitra 52

The experience of low pedigree is suffering. While pondering over the cause
of suffering, one should first of all know about the soul and about the soul
and then about how the karma is bound and produces its result.

Look at the wearing off’ of karma and the process of such wearing.
2.53 samite eydnupassi.

A person of right world-view reflects on karma and its results.
Bhasyam Siitra 53

The person who has comprehended the truth through investigation into the
nature of the desirable and the undesirable is a person of right world-view,
Such person can see the result of karma.

2.54 jam jahd — amdhattam bahirattam miyattam kapattam kumtattam
khujjattam vadabhattam samattam sabalattam.
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Such as blindness, deafness and dumbness, one-eyedness, lameness,
dwarfness, hunch-backedness, leprosy and white leprosy.

Bhasyam Satra 54
Blindness, etc. are the illustration of the result of karma.

There are two meanings of the word khujja : Hunchback ???? and dwarf.?
The meaning of the word vadabha is also hunch-back.* In the context of
the configuration of the body, this is coorroborated.® The meaning of samatta
is leprosy® and sabalatta is white leprosy.’

2.55 sahapamaenam anegariavao jonio samdahati, viriicvarive phdse
padisamvedei.

On account of his non-vigilance he undergoes various births and miseries.

The investigator of the results of karma reflects on the truth of rebirth in
different species on account of ones own non-vigilance and suffers in
multifarious ways.

Bhasyam Siitra 55

One who investigates the fruition of karma perceives the truth that is
expressed in the present, Sitra.

2.56 se abujjhamane hatovahate jai-maranam anupariyaftamdane.

Ignorant about karma and its results, injured and insulted, he passes
through cycles of birth and death.

Bhasyam Siitra 56

Not knowing about pride arising from possessions, and violence due to
such pride, as well as the karmic results born of such pride and violence,
a person exposes himself to insults and injuries on account of failures and
ailments in life. Such person accumulates karma and subjects himself to
cycle of birth and death.

2.5 7 jivivam pudho piyam ihamegesim manavanam khettavatthu
namdyamandnamn.

The some people, a highly prosperous life is dear, owing to their clinging to
land and property.

Bhasyam Siitra 57

The desires are manifold. Some people desire only for fortune and power.
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An ostentatious and prosperous life alone is dear to them. They have strong
clinging to land and property.

2.58 dratam virattam manikumdalam saha hirannena, ithiydo parigijjha
tattheva ratta.

They gather clothes of different colours, precious gems, ear-rings, precious
metals like gold and silver and women, and cling to them.

Bhasyam Siitra 58

Such people have lust for clothes dyed with kusumbha flowers® and various
other colours, and also precious stones, ear-rings, precious metals like
gold and silver, and women.

People accumulate clothes for protection of the body, precious gems and
ornaments for adorning the body; they amass precious metals and wealth
for maintenance of life, and women for enlarging family; when utility is
replaced by clinging, the knot of mine-ness becomes invincible. The Satra
has disclosed this truth.

2.59. na ettha tavo vd, damo, vd, niyamo va dissati.

Neither penance, nor self-control, nor self-discipline is found in such
persons.

Bhasyam Siatra 59

It is not possible to find penance, restraint, or discipline in persons who
have possessions or lust for possessions. On account of their possessions,
they always suffer from anger and anguish. The agonised mind can hardly
think of penance and restraint.

Penance means conquering taste and successfully practicing the
postures, etc.

Self-control means conquering the senses and restraining the
passions.

Self-discipline means abstaining from the objects of enjoyment
{consumable and usable) for a limited period.®
2.60 sampunnam bdle jiviukame lilappamane midhe vippariyasuver.

The ignorant person who desires to live an unhindered prosperous life,
and hankers after pleasures meets the reverse (i.e. suffering) in life under
the sway of delusion,
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Bhasyam Siitra 60

Anignorant person with the ambition of living a trouble-free and prosperous
life hankers after pleasures, time and again. But on account of his excessive
lust for possessions, he is thwarted in his ambition. He desires pleasures
but gets suffering.*®

2.61 Iipnameva navakamkhamti, je jand dhuvacdrino.
jati-maranam parinniya, care samkamane dadhe.

People exerting for the state of eternal liberation do not like such reversal.
Therefore, comprehending the cycle of birth and death, one should tread
on the firm causeway of non-possession.

Bhasyam Sitra 61

The aspirants who realize the evil consequences of clinging to possessions
are inclined toward liberation, that is they are heading towards the eternal
state of liberation. They do not hanker after the life that is fleeting though
prosperous, and is full of perversions and prejudices. The singular result
of the possessive clinging is birth and death and transmigration through
many species of life and experience of the status of blindness and the like.
Comprehending this, a person free from delusion should travel on a steady
path, that is, the cuaseway leading to emancipation. The implication is that
he should tread the path of non-possession.

2.62 natthi kjlassa nagamo
There is no moment inaccessible to death.
Bhasyam Sutra 62

The reason for abandoning the fleeting and moving towards the eternal is
indicated here. A person usually hankers after a prosperous life. But how
long does such prosperity continue? There is no moment inaccessible to
death. There is no moment when death cannot visit a being. There is every
chance of death at any moment, in day or night, childhood, youth or old
age. Advance towards the eternal, therefore, is the desideratum. The person
thus advancing is always vigilant and vice-versa.

2.63 savve pana piyauya suhasaya dukkhapadikiila appiyavaha piyajivino
jiviukama.
2.64 savvesim jiviyam piyam.

2.65 tam parigijiha dupayam cauppayam abhijumyjiyvinam samsimciyanam
tivienam j4 vi se taftha matta bhavai — appd va bahuga va.

qod! Y31 SHE — A, 2004 L ] 89




{63-65) All beings love long life, relish happiness, hate suffering, dislike
torture, love to live, desire for life. To everyone life is dear. However, the
person addicted to possession owns the biped, the quadruped and engages
them in service by force to multiply his wealth. By triple effort, he amasses
wealth in small or big quantity.

Bhasyam Siitra 63-65

Violence is committed for possessions sake. Humans and animals are also
subjugated. in the three Sutras, the accumulation of possession is shown to
be done by means of violence. Life is dear to everybody, pleasurable feelings
are favourable to all. Suffering is repugnant, torture is distasteful, alife rich
in enjoyments is dear to all. They desire to live free from premature and
untimely death.™*

Everybody wants to live an independent life. Nobody likes domination
by others. But, nevertheless, a person, attached to possessions, takes hold
of the life of the biped and quadruped and accumulate fortune, engaging
them forcibly in his service.

Such person succeeds in acquiring wealth and property, small large,
in triple way: by the effort of himself, of others or of both, or by the exertion
of mind, speech and body. As a result he becomes a millionaire or even
multimillionaire.

2.66. se taftha gadhie citthai bhoyanae.
2.67. tao se egayd viparisittham sambhiiyam mahovagaranam bhavai.

2.68. tam pi se egaya dayaya vibhayamti, adattahdro va se avaharati, ravano
vd se vilumpamti, nassati vd se, vinassati vd se, agaradhahina va se dajjai.

(66-68) He gets ensnared in fortune for its enjoyment. Then at one time,
his manifold savings grow into a large fortune; at another time his fortune is
divided by relatives among themselves, or stolen by the thief, or confiscated
by the king, or is lost, or destroyed or burnt in housefire.

Bhasyam Siitra 66-68

Such person is overwhelmed with lust for the accumulated wealth. He needs
wealth for enjoyment, and so develops delusive attachment to it.

Now he strives for preserving his wealth and sometimes his savings
become huge and grow to a big quantity. He lives in luxury, heaps of wealth.

The accumulated wealth generates ambition in many people. This is
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an objective truth. Such wealth has three phases: acquisition, enjoyment
and destruction. Here the third phase is shown as an inevitable
consequence. Sometimes the relatives divide his big savings among
themselves; sometimes it is stolen by the thieves, or confiscated by the king
(or the state), or lost, or destroyed, '* or reduced to ashes when the house is
on fire.

2.69 iti se parassa afthae koraim kammaim bale pakuvvamane tena
dukkhena midhe vipparivasuvei.

In this way, the ignorant person engaged in cruel acts for the sake of others
is bewildered by his suffering and has a setback (i.e. loss of fortune).

Bhasyam Siitra 69

The ignorant person commits cruel deeds for earning money mainly for the
members of his family. On account of the cruel and heinous deeds, he
incurs suffering and is deluded®® by it. Consequently, he falls into
misfortune. In other words, while hankering after pleasures, he meets
suffering.*

2.70. munind hu eyam paveiyam.

This has been proclaimed by the Jina.

Bhasyam Sitra 70

This truth has been revealed by Lord Mahavira, the omniscient ascetic.

2.71 anohamtara ete, no ya oham tariftae, atiramgama ete, no ya tiram
gamittae. aparamgama ele, no ya param gamittae..

They do net cross the flood of suffering, nor are they able to. They do not
cross on to other shore, nor are they able to. They do not go to the opposite
bank nor are they able to.

Bhasyam Sutra 71

The cruel people attached to their possessions are unfit to cross the stream
of suffering, that is, they are incapable of overcoming the flood of suffering
in the ocean of Samsara. They cannot cross to over the other side of that tide
to reach the other bank. Such people cannot reach the end of the ocean of
suffering.

There is internal relationship between possession and cruelty. With the
increase of possessions there is decrease of the tenderness of heart and
increase in cruelty. The history of mankind stands witness to this.
Tenderness of heart is the way to freedom from suffering. Cruelty creates
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problem in social relations and hinders one from crossing the ocean of
suffering.

2.72 ayanijjam ca aya, tammi tfdne na cifthai.
vitaham pappa kheyanne, tammi ,tba'x_zammi‘ citthai.

Accepting the acceptable (non-possessiveness) the ignorant person does
not stick to it. Having access to the untrue (i.e. possessiveness), he sticks to
it.

Bhasyam Siitra 7 2

Here acceptable stands for non-possessiveness. A person ignorant of himself
accepts non-possessiveness, but does not stick to it. On his access to the
untrue (i.e. possessiveness), he remains addicted to it.

A person ignorant of himself is not capable of avoiding his clinging to
possessions of worldly objects. Sometimes, somehow he even accepts the
acceptable, but in the absence of the power of discrimination between soul
and matter, he does not adhere to it which is possible only on the acquisition
of the power of discrimination.

2.73 uddeso pasaggassa naftthi.
There is no designation for the seer.
Bhasyam Siitra 7 3

The person who sees the objectives truth is a seer. There is no designation
for him. Designation means the description, for example, the naming of a
person as happy, miserable, angry, proud, deceitful, greedy, rich, poor
etc.

The seer transcends such designations and always experiences his
self-nature and avoids conceptual vagaries.!®

2.74 bale pupa nihe kamasamanunne asamiyadukkhe dukkhi
dukhdpameva avaftam anupariyaftai — tti bemi.

An ignorant person is but full of affection. He desire for pleasurable things.
He suffering is not mitigated. Being miserable, he rotates in the whirl of
suffering — Thus do I say.

Bhasyam Sutra 74

A person who is ignorant and not a seer is filled with affection and desires
for sensual objects. He is not able to calm down his suffering arising from
sensual objects and possessions. With unmitigated sufering, he lives in
miserable condition. Because of his physical and mental suffering, he
revolves in the whirl of miseries.

The ignorant person is disignated as happy, miserable, angry etc.'®
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16.

Both the words satam and satam mean wearing off. Apte : $atah —
destroyed, satah — cut down.

Acaranga Cirni, p. 65.

Acaranga Vrtti, Patra 108.

Abhidanacinatamani, 3.130;6.65.

Sthananga, Vrtti, patra 339

Acaranga Curni, p. 65 : samo—kutthi.

(a) Acaranga Cirni, p. 65 : sabalatvam — siti.

(b} Acaranga Vrtti, Patra 108 : $abalatvam sivatralaksanam.
Apte : raktakam — A red garment.
Ratnakarandasravakicara, 89

adya diva rajani va, pakso masastatharturayanam va,
itikalaparicchittya, pratyakhyanam bhavenniyamah.
See Ayaro, 2.151.

The truth the Happines is loved and sufferings loathed has been discussed
here in the context of acquisitiveness. One who amasses wealth endeavours
to get rid of his miseries and acquire happiness. While doing so, he does
not care if he ruins the happiness of others. He forgets the fact that just as
he like happiness and loathes sufferings, others also do so. In the field of
commerce and trade, dishonesty and exploitation practised in society are
nothing but the results of losing sight of the above fact. Bhagvan Mahavira
has repeatedly stressed this point and admonished that conduct should be
based on the precept of self-equality.

Acaranga Carni, p. 65. : nassati cauppayadi sayameva, ..... vinassati
jam vina paribhogena kalena vinassai .... ahava navae bhinnde savvam
vinassai.

Acaranga Vrtti, Patra 112.

ragadvesabhibhitavat, karyakaryaparanmukhah, esa midha iti jheyo,
viparitavidhayakah.

Just as the fruit of the mango is called mango, the seed of the mango is also
called mango. Similarly, just as adverse circumstances are also called
sufferings. Those philosophers who see no chain relationship between
cause and effect can never eradicate the root cause of unhappiness.
Consequently, it perpetually recurs resulting in stupification.

See, Ayaro, 2.185.
See, Ayaro, 2.186
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94

Nayas—Ways of Approach and

Observation*

— Nathmal Tatia

The Jaina philosopher has made some astonishingly original
contributions in the field of logic and epistemology, which have not
been properly assessed and appreciated by the rival schools of

‘Indian thought. Among those I here propose to deal with a problem

which has living interest not only for the professional philosophers,
but also for practical men of the world. The problem will have
interest for journalists, politicians and administrators who have to
arrive at a decision and chalk out a line of action in the midst of
conflicting views and demands actuated by diverse interests and
‘inclinations. This problem is called Nayas-ways of approach and
observation. Even when a problem is a self-identical singular
question of fact or act, persons of different interests and inclinations
are bound to study it in different lights, and each will claim the
infallibility and imperative necessity of his point of view. It is not
necessary that all of them should be erroneous or misdirected. It is
quite possible that there is truth in each of these conflicting
presentations. It is a question of paramount importance that these
different views and conflicting assertions and truth-claims should
be assessed at their real worth and assigned their proper value in
an impartial estimation of the situation confronting a thinker.

The Jaina philosopher asserts that each fact, however trivial
it may appear, can be thoroughly understood in the context of the
entire reality and only in the light of its inter-connections with the
rest of reality. A real thing is possessed of an infinite number of
aspects and attributes, which can be thoroughly comprehended
only by a person who is directly acquainted with the whole order of

*  This article was first published in The Philosophical Quarterly Vol.
XXV. No. 3, October, 1952.
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reality, in one word, who is omniscient. But this does not mean that the
Jaina here offers a counsel of perfection, which amounts to a counsel of
despair for persons like us, whose resources are limited. Though the full
knowledge of all the possible characteristics even of a particle of dust cannot
be claimed by any one of us, the knowledge of one attribute or another can
be attained, if we are dispassionate and free from bias of a particular angle
of vision, and are prepared for approaching it from other standpoints. The
standpoints are called Nayas. A Naya is a viewpoint or a way of approach
from which a person looks at a particular aspect of a thing, impelled by a
consideration which is in its turn determined by his interest, inclination,
and aesthetic, intellectual as well as moral equipment. It is entailed by our
mental constitution and the exigencies of the human understanding that we
should isolate one aspect of the reality and concentrate upon it. There is
nothing to impugn its validity or expediency, provided it does not make us
blind or hostile to the other aspects which present themselves to other
viewpoints. The conflict becomes irreconcilable when the advocate of a
particular aspect develops a fanatic zeal, and refuses to view the subject
from other angles of vision. The rivalry and antagonism among philosophers,
followers of different religious creeds, and also politicians derive from this
exclusive emphasis upon a particular glimpse of the truth.

As we are interested in the logical problem, we select examples of
philosophical interest to drive home the truth of our position. An entity can
be viewed as possessed of diverse characteristics as they are unfolded to
different ways of approach. For instance, a pen is an existent fact, and this
shows that it has the character of existence which it shares in common with
all other entities. Again, it may be regarded as a pen possessed of penhood
which it shares with other pens. Again, it is found to possess a distinctive
individuality which distinguishes it from all other things—pens and not-
pens. Now the first character of existence is entirely devoid of diversity.
The second character is diverse and unitive. So it may be called generic-
cum-specific. The third is entirely specific as it belongs to the particular
pen. The pen is thus found to possess an entirely generic- (avisuddha), an
entirely specific (visuddha) and generic-cum-specific (viSuddha visuddha)
character. None of these is to be dismissed as an untrue estimation of the
character of the pen. This truth is also attested in ordinary assertions of
workaday life. Asked about his residence, a man may observe that his
residence is in Asia or India or Bengal or Calcutta or Chowringhee or a
particular house with a particular number. Ultimately he may observe, for
the sake of exactitude, that as a soul he lives within his own body. Now all
the observations are true, though the first statement presents a broadly
generalized concept and the last the most specific one, the intermediate
locations representing a graduated scale of specification. This way of
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approach has been called Naigama Naya-the way of pantoscopic
observation.

Now all these different traits are present and real. The philosophers
of the Nyaya-Vaisesika school approach reality from this point of view, and
the result is the discovery of these multiple traits varying in the scale of
generalization down to the ultimate limit of specialized content, which does
not admit of any unitive common bond. The fallacy of this approach,
according to the Jaina philosopher, consists in regarding these diverse traits
as numerically and qualitatively different from one another and also from
the substratum in which they are embodied. The Jaina philosopher admits
the reality of these distinctive traits, but insists upon their integration in a
concrete real, which is incompatible with their absolute otherness and
diversity.

They are necessarily bound with the substratum and one another
only by virtue of their being related by way of identity-cum-difference.
While appreciating the acuteness of the observation of the philosophers of
the Nyaya-Vaisesika school, he accuses them of abstractionist outlook
which prevents the consideration of the unitive bond subsisting infer se.

The second way of approach is called synthetic vision which ignores
the concrete entity in which the unity manifests itself. Now, a concrete
entity is possessed of generic, generic-cum-specific and purely specific
characteristics. The most generalized character, which any entity exhibits,
is existence, which is also the necessary characteristic of all existent facts.
This is creditable for the philosopher who discovers the unitive bond in the
diversity of multiple characteristics. But when he regards this as the sole
and absolute characteristic of reality and dismisses the diverse attributes
as unreal appearance, swayed by the dictates of formal logic, he is held
guilty of extremism and exclusiveness of outlook. The Vedantist of the
monistic school has approached reality from this angle of vision and arrived
at the conclusion that existence is the only character of reality.

The diverse characters such as substantiality, cowhood and the
shape, magnitude, colour etc. are dismissed as unreal appearance on the
ground that they cannot claim reality if they be other than existence. The
only reality they’ can claim is due to their identity with existence. This
facile way of condemning the plain testimony of experience and the
preferential treatment of a part of its content are regarded by the Jaina
philosopher as the result of this way of approach and observation. If,
however, a person stops at this discovery of a common bond, and asserts it
to be the character of reality without any commitment regarding the other
characteristics, he will not be guilty of an aberration. Certainly the
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knowledge of a slice of reality cannot be false unless the fanaticism of the
observer makes it the sole and sufficient character of it. This is called
Sarigrdha Naya-the synthetic approach and observation.

All extremism is by its very nature bound to create a reaction in the
opposite direction. This has been called the dialectic movement of thought
by Hegel. An extremistic assertion is compelled by the dialectic of its nature
to pass into its opposite. The purely monistic outlook as exemplified in the
aforesaid approach and angle of vision finds itself confronted by its
diametrically opposite point of view, which is called Vyavahra Naya-the
analytic and particularistic approach. The exclusively synthetic approach
culminates in positing pure being as the only reality. But pure being is
equivalent to non-being because both of them have no character and are as
such indistinguishable. It may sound paradoxical that being and non-being
should be regarded as identical. But the paradox will disappear if one
calmly reflects on both. It is generally supposed that pure being represents
plenitude and non-being stands for absolute poverty. But both are
abstractions, pure and simple. And when one thinks that being is something
positive and affirmative as opposed to the negativity of non-being, one has
before ones mind the idea of some concrete real. A pure universal is only
an empty idea, if it is divorced from concrete facts of experience. What we
experience is always a concrete individual and the so-called universal is
only an ideal abstraction. Whatever has no individuality of its own is a
chimera. The sky-flower, a barren womans son, a mares nest are only
names. They are never perceived by anybody. It is only individuals-say a
pen, a table, a jar, a coatéthat we happen to observe.

Moreover, the criterion of reality is found in causal efficiency. A
universal ex Aypothesihas no causal efficiency. It is the individual cow that
yields milk and not the so-called cowhood. It is the pen that writes and not
penhood. The so-called universals are only hypostatized concepts which
pass for reals only because the mental inertia of the average man prevents
him from the labour of judging their worth. Not only the verdict of experience
is against these universals but also logic confutes their reality. Is the
universal different from the particulars or identical with them ?

If it be identical, then it becomes the individual only, and if it be
different, it transpires to be an illusory fiction just like the asss horn. A
universal unrelated to individuals is a mere name. What is the tree-universal
apart from the trees ? If it be different from the particular trees, it will be the
negation of the tree and so, like the jar or pen, will cease to have any
connection with the tree. No honest thinker can think of a real tree which is
not the oak or the mango or the teak etc. Experience is the proof of existence
of a thing, and not pure thought. A universal as such is an unperceived fact.
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The synthetic unity among the particulars of a class, which renders
classification possible, cannot be ignored. But the absolute identity of the
universals in different individuals is not endorsed by Jaina philosophers.
The universal is an empirical concept and must be given a status in the
scheme of reality. The close resemblance of the individuals of a class is too
pronounced and patents a fact to be dismissed without incurring the charge
of infidelity to experience.

Now the particularistic approach which takes delight in the analysis
of a real into particular components cannot stop short at the substantive
individuals. And if the individual be regarded as an enduring and abiding
entity persisting through the past, present and future, it amounts to the
assertion of a universal in another way. The past is defunct and the future is
unborn. And if experience be the proof of the existence of a thing, the past
and the future existence of a fact must be rejected as unreal. What we
perceive is the present, and so it is the present that can be real. Furthermore,
the past has no causal efficiency and so also the future. The real tree is the
present one which exercises causal efficiency. The past tree does not serve
any purpose or give any advantage or disadvantage. So logical consistency
demands that we should regard only that as real which is existent in the
present moment. This line of argument has been pursued by the Buddhist
who declares all reals to be momentary in duration.

This approach has been called Rjusiafra Naya, that is, the approach
which gives the straight and direct glimpse of the thing. The present is the
real character of the individual. The past find future determinations are as
alien to it as the character of other entities.

The advocate of the next Naya goes one step further in the process of
particularization. He agrees with the assertion that the present alone is
real. But as the real is expressed and characterized by a word, and words
are significant and not unmeaning symbols, the real must be understood in
the light of the connotation of the term used for it. Each term designates an
action, being derived from a verbal root and it is this action which stamps
the fact meant with its distinctive character. And so the word ghata. (ajar),
which is derived from the ghat to exert, stands for the thing which is capable
of action viz drawing water etc. This is the case with all words. The king is
one who is possessed of sovereign power. If a man is called by the name
King, it has not the meaning of the word king. Similarly the portrait or the
statue of a man is loosely identified with the man. The heir-apparent to the
throne is addressed by the sycophants Your Majesty. These are all
unmeaning expressions because they do not possess the function which the
word cannotes. This emphasis on function constitutes the difference of this
Naya from the previous one.
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The next Naya is called Samabhiradha which goes another step
further in the process of specification by identifying the etymological meaning
{vyutpattinimitta) with the real meaning (pravrttinimitta). Each word has
got a distinctive connotation of its own. So there can be no synonyms in the
true sense of the term. The jar is called ghata, kuta and also kumbha in
Sanskrit. They are derived from different roots and each of them has got a
distinctive meaning. Thus the V ghat stands for a particular action; V kut
stands for crookedness; and kumbha which is derived from ku umbh to fill
up stands for the action of filling. The derivative words should therefore be
properly affixed to facts which have these acts as their connotation. It is not
consistent to maintain that words with different connotations stand for self-
identical entities, or have the same denotation.

The last verbalistic approach, called evambhiita, affirms that only
the actualized meaning of the word is the real meaning. The word signifies
an action, and the fact which actually exercises the action should be
regarded as the real meaning. So the word ghata should mean the jar which
actually draws water and not the jar which remains idle in a corner of the
room. The latter does no possess the connotation, and so cannot be
designated by the word Thus the king is the person who actually exercises
sovereignty, the minister is one who actually exercises the function of a
counsellor and framer of state policy. So when the king is engaged in domestic
affairs or talking to his wife, he is not the king proper. The exponent of the
preceding approach hits upon the truth that difference of words entails
difference of meaning, but he fails to grasp the real significance of the
connotation when he affixes the word to the fact which is bereft of the action
connoted by it. The idle jar is as different and distinct from the water-
carrying jar as the pen. If however the word could signify a fact devoid of
the connotation, there is no reason why it should not be affixed to a different
fact having a different connotation. Light, for instance, means an entity
which actually illuminates. If it could be affixed to a lamp which has gone
out, it could with equal logical propriety be affixed to an opaque stone.

The Jaina philosopher with his characteristic catholicity of outlook
and tolerance for other views and readiness to accommodate them and
assess them at their proper worth has no hesitation to receive them as
estimations of reality. This toleration is however subject to the proviso that
they must not be allowed to outstrip their proper jurisdiction. The unitive
bond in the midst of diverse attributes is endorsed by the Jaina logician as it
is attested by uncontradicted experience. What the Jaina emphasizes is
that -all these traits are not isolated aspects, but integrated in the concrete
fact which we experience. The sa-called antinomies conjured up by abstract
logic are only figments of formalism. Pure logic suffers from the defect that it
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ascribes rigidity to the different aspects, and makes them fixed
characteristics which come into conflict with their opposites. There is
nothing fixed in the world. Everything is impelled to change by the inner
dialectic of its constitution. So the opposition of unity to diversity is only a
figment. The different approaches only illustrate the .truth that the tendency
to differentiation and specification, if not checked by reference to other
concomitant traits, will culminate in disastrous results. Specification begins
from the third approach. The fourth only concentrates the attention of the
knower upon the immediate present. The fifth makes the word a determinant

_factor, and the sixth follows it up by abolishing all synonyms. The seventh
asserts the actual presence of the verbal meaning to be the sole determinant
of the reality. If however it were conceded that each trait is a real factor and
it is indifferent to the other tracts, then each of them can be accepted as a
true estimation of the reality. Of course each way of approach only succeeds
in catching hold of a part. But the actuality of the part is undeniable. If the
advocate of these different ways of approach asserts that the several findings
are exclusive or mutually incompatible, he will expose himself to the charge
of extremism and fanaticism.

In practical life, when a politician concentrates on the immdiate need
of the hour and refuses to take a retrospective or prospective view, he
makes himself guilty of exclusiveness. All dogmatism owes its genesis to
this partiality of outlook and fondness for a line of thinking to which a person
has accustomed himself. The Jaina logician welcomes all the light that comes
from different ways of approach and integrates them in one -whole in which
all these finite traits can co-subsist. This intellectual clarity will resolve all
conflict and rivalry. So whatever may be the calling and avocation a man
may be called upon to pursue, he can achieve success and combine it with
benevolence and amity if he is alive to the importance and the utility of all
the different ways of approach in the study of problems.

The Nalanda Pali Institute,
Nalanda (Bihar)
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Essai Sur Gunadhya Et La Brhatkatha™

— Professor Felix Lacote

Translated by the Rev. A.M. Tobard

The Pai$aci Language

The work of Dandin quoted above, has induced us to think that before
Gunadhya Paisédci did not exist, at least as a literary language; the legend
leads to the same conclusion. Gunadhya, having given up the use of Sanskrit,
of Prakrit, and of every local dialect, would have remained practically
dumb, had he not used Paisaci. Besides, the originality of that language
seems to have struck deeply the Indian Savants, and it has done a great deal
to raise the fame of Gunadhya. What then was Paisaci ?

Before answering a Prikrit - it is necessary to agree on the meaning of
that word. Not that I mean to discuss here in detail the difficult problem of
Prakrits, for that I refer the reader to the works of Mr. Senart and of Mr.
Pischel.? Here I will content myself with some definitions which will serve
as a basis for what is to follow.

The Artificial Characteristics of the Prakrits

It would be a misuse of the word Prakrit to apply it to the ordinary
particulars. Under the general term of Prakrits Indian grammarians
understand literary language which are to a large extent artificial. They are
not derived from classical Sanskrit, but at the same time, they do not
represent the dialectic products of the local evolution of the Vedic language.
They are languages which did really exist but which have been altered and
regulated according to some conventional rule by theoricians. Prakrit is
opposed to Sanskrit and to Apabharamsa, at least was so in ancient times.
The Kavyadarsa makes a distinction between the works written in Sanskrit,
in Prakrit in apabhramsa and those in which are used more than one of
those languages for in the singular the last two words must be understood as

* This article was published in the Quarterly Journal of the Mythic Society,
Bangalore, Vol. IV., 1913-1914.
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generic. Such is also the implicit classification of Vararuci, who, in the
Prakrtaprakisa, does not mention apabhrmsa, a proof that he does not
consider it as a Prakrit. Yet, the barrier between an apabharamsa and a
Prakrit is very thin. The more modern grammarians simply make aabhramca
a kind of Prakrit, as it seen in Hemacandr’a, works and in the Markandeya
Kavindra.” On the other hand, apabhramsas and Prakrit very often go in
couples by the side of Sauraseni, there is a Saurasena-apabharamsa, of
Maharastri a Maharastra-apabharamsa, of Magadhi a Magadha-
apabharams$a. The examples given in Hemacandras Grammar show that
apabharamsa must be nearer the spoken language, without one being able
to affirm that it is absolutely identical with it, whereas Prakrit would rather
be a compromise between the spoken language or, if you prefer, apabhrmsa,
and sanskrit.? This is what gives, to a certain extent, grammarians the right
to say that Prakrit is based on Sanskrit which is assuredly untrue in a
linguistic point of view but correct enough when one considers the principles
followed by the creators of Prakrits in then work of adaptation. It is thus
possible that at first the name apabhramsa was applied to spoken
languages®, those desabhasa, the use of which, in the legend, Gunadhya
had forbidden himself as well as the use of Prakrit and of Sanskrit. But as
soon as apabhramsa became a written language those vernaculars, which
went by that name became, in their turn, literary and required the
intervention of grammarians. Having thus become partly artificial they
entered into the cycle of Prakrit, they were no longer distinguished from
them, except by their lower level in relation to sanskrit. In short,
grammarians came to recognize an apabhramsa type which they submitted
to hard and fast rules. It became then necessary to separate it completely
from the spoken languages. They then imagined they should distinguish
literary apabhramsa from languages purely popular {desabhasa}. To tell
the truth, if apabhramsa, taken as determined kind of Prakrit is a language
relatively well defined, agreement has never been come to as to the meaning
and extension of the general category. Apabhramsa*. We see that later on,
even non-Aryan languages {Markandeya), have been admitted into it.

In any case, neither Prakrits nor apabhramsas as we read of them,
no more than the monumental Prakrits, can be taken to represent exactly
any local dialect. It is true they bear, as a rule, local names, but that even
does not mean that they have been used by writes of a determined country
of India : it only means that they have had as a basis a local dialect, more or
less modified, and artificially altered. It is impossible to tell how far those
voluntary alterations have gone the oldest inscriptions are written in a
language dechancellerie already rather vague but certainly conventional.

Thus prakrits, in the narrow sense given by grammarians to that
term, have no linguistic reality, or rather they have only an indirect one. In

102 | ] g v e 123




that respect they are exactly like classical sanskrit but certainly inferior to
the language of the Brahmanas. A prakrit has no other existence but by the
will of the writer who uses it is born the day when it pleases those who
invent it to create it for literary life. This is the reason why the number of
prakrits has a prior no limit and has never ceased to increase. The
Prakrtaprakasa knows only four of them but, the more we go on in literary
history, the more of them we meet in wonderful steadiness. It is generally
admitted to day that the variety of prakrits used in a dramatic works is not a
sign of antiquity.® This very fact, which was formally brought out in favour
of the antiquity of the Mrcchakatika, for instance, now serves as an argument
against it. If we had all the texts and if we were able to restore the complete
history of prakrits we would be able to assign to each, at least as far as it is
a literary language with fixed grammatical rules, so to say, and a date of
birth.

Itis impossible to arrive at such precision. We shall content ourselves
to define a prakrit with the help of three data the name which indicates the
local dialects of which it is an adaptation, the rules given by the native
grammarians, lastly the texts. Paisaci is one of the oldest prakrits it is
mentioned by the Prakrtaprakasa by the side of Maharastri, of Migadhi
and of Sauraseni, but it is not, by far, so well known as the other three. Its
name - an exception-does not seem to be local the information given about
it by grammarians is very scanty. Lastly, the only fraguments of connected
text which are still extant, are the few quotations we find in the Grammar of
prakrits of Hemacandra (IV 303-28) and are believed to have been
borrowed from the Brhatkatha.

B
The Extension of Paisaci

Pai$aci seems to have existed very little in a literary form, itis regularly
mentioned in the treatises of grammar, and it has been subdivided into
numerous varieties, but as a matter of fact, we never find it used in works of
literature. It is even difficult to affirm that this is due to chance alone and
that time has caused the texts to disappear, and we are not at all sure that
Paicaci has been used in any other work but he Brhatkatha. The Tibetans,
voicing in this what they say is the doctrine of the Sarvastivadins, affirm
that, in olden times, the Sthaviras, one of the four great schools, used to
read their sacred books in the picacika dialect, whereas the Sammitiyas
used to read them in apabhramsa, the Mahasamghikas in prakrit and the
Sarvastivadins in sanskrit®. That would tend to prove that Paisaci, as a
written language, has had a certain extension, if it were not evident that, for
the authors of the division of languages - it is attributed by Taranatha to a
certain Vinitadeva-the word Paisaci designates in a very vague manner an

Tt I_ S — W, 2004 1 103




inferior and barbarous dialect. They do not know exactly what prakrit is as
they speak of apabhramsa as a prakrit and they call it the language of animals.
Then how could we admit that they had the least idea of what pai$aci was,
when we see them attribute the use of it to the Sthaviras, that is to the sects
of Ceylon? Shall we admit that the Tibetan tradition, though altered on that
point, can be ancient and worthy of belief as to the use of Paisaci by certain
sects ? There is no doubt it can be relied on as far as the Sarvastivadins are
concerned. It is not only to attribute to themselves the first able as Mr.
Kern’ seems to believe, that the Sarvastivadins have boasted to have had
their sacred books written in sanskrit. The Sarvastivadina are (says I -
Tsing) one of the four school of the Miila-Sarvastivadins, of which the Vinaya
has found place in the lists of Chinese and Tibetan sacred books. Now, in
the Chinese canon Mr. S. Levi has discovered 32 of the 86 chapters which
form the sanskrit compilation called the Divyavadana and 21 of those
chapters are borrowed from the Vinaya® of the mula-Sarvastivadins. The
language of the Divyavadana, though having singularly deviated from that of
Panini, is all the same true sanskrit. But if the Sarvastivadins have told the
truth concerning themselves, their classification, as to the additions, shows
too much sprit de systemefor us to believe it to be based of facts. I agree with
Mr. Kern that we have here a simple imitation of the laws imposed by the
theoricians of the stage, who make their personages speak a dialect as far
different from sanskrit as their social status is lower. The Sarvastivadins
attribute to the schools a regular language, the more vulgar in proportion to
their being more beyond the pale of orthodoxy. The Sthaviras, occupying in
that respect the lowest degree in the Tibetan classification, have been
assigned Pais$aci, the very name of which seems to imply something
degrading. The repartition of the languages among the four main groups of
schools is necessarily posterior to the distribution of the eighteen schools
under the headings which is itself recent. Nothing, however, authorizes us
to believe that we are in presence of an ancient tradition.

Of the subvarieties of Pai$aci only one, Calika-PaiSaciis known to us
and that by one text (Arya stanzas quoted by Hemacandra, Gram. d.P.S.
{Pischel), IV, 326).

There can hardly be any question of the use of Paisaci as spoken
language. A literary prakrit has never been identical with a spoken
language. But Mr. Senart has suggested the idea that the name Paisaci might
very well have been applied just to the popular language, i.e. to apabhramsa.
It would only be, he says, two different names to designate two analogous,
if not identical, things. Perhaps it is for that reason that Vararuci does not
mention apabhramsa. Itis probable that, at the time when his grammar was
written, the arbitrary® differentiation had not gone so far as to distinguish
between apabharamca and pai$aci. It is true as we shall see later on, that
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with the modern grammarians there is constant confusion between the
Category Pai$aci and the Category apabhramsa. But that confusion, may be
noticed, is peculiar to modern grammarians who write at a period when
Paisaci, the use of which had completely disappeared from common use, is
no longer but a name which is used altogether at random. Let us go back
only as far as Hemacandra, and we shall see by the instances which he
quotes, that Paisacl individualizes itself by special characters, perfectly
systematized and capable of keeping for to certain extent, a Sanskrit
physiognomy which is not its least striking originality. It does not seem to
me that it should be confsed with apabhramsa. As to the omission of
Apabhramsa my opinion is that it can be accounted for by the fact that in his
time apabhramca had not yet been used as literacy language.

Mr. Hoernle has also suggested the hypothesis that Paisaci mightbe a
spoken language, in that case it would be the language of the immigrant
Aryans corrupted in the mouth of the Dravidian'® populations. We shall
discuss that opinon later on. Lastly, Mr. Grierson does not hesitate to call
modern'’ Paisaci the dialects actually in use in Kafiristan, the upper, valley
of Chitral of the Evat, of the Indus as far as Ladakh and Kashmere. Those
languages of the North West have some phonetic peculiarities in common
with Paisaci, but it would be going too for give them the name of Paisaci,
which historically they have never borne, unless it be for convenient
classification. It is by supposition only that their ancestors can be identified
with the several paisacas recognized by the grammarians (V. infra), and
they have certainly not sprung from Pai$aci as it taught us by Hemacandra.

C
Oragin of the name Pai$aci

The oldest prakrits, Sauraseni, Magadhi, Maharastri bear local
names. Must that necessarily be the case with Paisasci ? Certainly not.
Saurseni, before it became a literary language, was the language of the
Saurasenas who probably were the creators of the drama and had a popular
poetry connected with the worship of Krsna it has not come by a sudden
invasion into the written and learned literature, the day it was fixed by an
artificial code, it had a poetical and religious’? past. The case is the same
with Magadhi, the name of the official bards (Magadhas) keeps alive the
memory of the rhapsodies of Magadha. Maharastri, the most famous and
the most used of Prakrits in erotic poems, is reserved by the theoricians of
the stage to the chanted stanzas, we are allowed to see in that fact the
continuation of a local poetical tradition of the Maharastra Paisaci, on the
countrary, has no antecedent, it appears suddenly in literature only with
Gunadhya. No doubt it was based on an existing language, but why should
it have kept the name of one of the peoples who spoke that language, if these
semi-barbarians had not made themselves famous by any literary work ?
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To believe that at any time peoples more or less savage have really
been called Pisaca, is an illusion, the word in Sanskrit was always
synonymous with Bhuita. The pis$acas mentioned in the Mahabharata (VII,
121-14) belong to an imaginary geography. The name is to be found, in an
enumeration, after the names of real peoples, the Yavanas, Paradas,
Kalingas, Tanganas, Ambasthas, but just before the more vague classes of
the barbarians and hillmen. In that text the word Pisaca simply means
savages in general,

Mr. Grierson, remarking that the pi$acas are flesh-eating demons-
pisaca = Somophagos and that cannibal legends, relating to the national
origins and religion, are current in the regions of the north-west where
precisely are spoken the dialects called the modern Paisaci, relies on these
arguments to strengthen the linguistic considerations which have led him to
propose that localization."® Must we then admit the existence of a nation of
Pisacas, otherwise of cannibals? It would in that case be cannibals inhabiting
places where were spoken Indo-European dialects, which Mr. Grierson
believes intermediate between Iranian and Indian languages. I am willing
to admit that sometimes man-eaters have been called pi$acas, but that the
generic term, used as a proper name is meant to designate some special
tribe of the north-west, is less probable. All the possible suppositions on
that point, appear to me equally inadmissible. Must we suppose that peoples
speaking an Indo-European language and certainly not addicted to
cannibalism, have been called cannibals on account of some old stories
which they used to tell ? The Kausika-Sitra teaches indeed that the acquire
vital strength it is necessary to eat seven vital parts of seven males among
whom one Snataka and one king. Has one ever heard the Brahmans called
pisacas on that account ? It is not less difficult to believe that those people
were given the name of the savages by whom they were surrounded.

Lastly it is not possible to maintain that those cannibals assimilated
themselves, only as far as language went, to the neighbouring tribes, the
savages, in those parts of Indjia little accessible, have but too well succeeeded
in preserving their customs and languages for us to admit that in Kafiristan
and the neighbouring regions they have in ancient times adopted an
imported language.

If pisaca has ever meant cannibal and if there had been tribes of
picacas those picacas did not speak Paisacl, and they have nothing to do
with the prakrit of Gunadhya. In Kashmere there are legends relating to
struggles between Pisicas and Nagas who are said to be the first inhabitants
of the country, but I am unable to see in those legends the least trace of
historical** reality.

As for the possible correlation between the name of the Paisaci
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language (group of Kafiristan) and the word pisaca, suggested by Mr.
Hoernce, '’ it is really but a hypothesis based on a verbal resemblance, but
entirely devoid of any scientific demonstration.

I shall have done with all the explanations of the name Paisaci when
I have mentioned that of Crooke’®. The Bhatas or pisacas are recognized
according to popular beliefs, by the fact that they speak through the nose
that very peculiarity would then explain the name Pai$aci. Unfortunately
for that ingenious hypothesis, the grammarians teach us nothing of the kind
and the fragments in Paisaci which have come down to us do not present
any special phenomenon of nasalization.
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