Science & Technology
since Vedic Times

k- d".k fcgkgh 1k.M;
dyifre

egkRek xk/kh fp=dV xkekn; fo"ofo]ky; fp=dV le-1-%

o ekuo IH;rk d fodkl dk @e gh foKku d fodkl dk @e gA

* ikptu dky e ekuo IH;rk d fodkl dh riu Bekuklry /kgk; ekuh €krh
0& LHkjr 2.pu 3.1f'pe ,f*%;k ,0 fudVort n' itl& fed] xil
rFk cchykuA

* bue I Hkjr e foKku d fodkl dh /ikjk ikphure ekun tkrh g] fEldk
ikjEtk mhxfrokfld dky iakk.k&;xh T gA

. ik'pk; xUFk e fed] ; rrk cchyku dh gh mift/k;k dk o.ku o0

xku g Hkjr rF phu d ;kxnkuk dh vogyuk dh xb gA

. foKku dk i kj EHk kfII cdu] JuM&dkV] xyhfy;k dkijfudl rFk

U;Vu viin I gh e ;k g] tefd dfiy] d.kn] 13Jr] pjd] Hj ]
Vk; BV Rk H kk"djkpk kfn oKkfud cgr i1gy d gA
o ;oh iLrr 0;k[;ku dh fo'k; &oLr gA




oKifudk'p dfiyh d.kn% §JrLrfiA
pjdk HkLdkpk;k ojkgfefgyh 1/

ukxkeuk HGIHE v Hk ol e/
/;;k odVjke"p foKk jkekuthn; i

1 dfiy
1~3000 b-1-

2- d.kn
#~600 b-1-

3 Br
4~600 b-1-4

4- pjd
~600 b-1-4

5- HK'djkpk;
1111481183 b4

6- ojkgfefg]
14998587 b+




TP cl

7-  ukxktu
4~100&200 b-#

8 Hj¥t

l=rk; xh

9- wk;HK\VV
1476&550 b-4

10- €xnh*kpln cll
11858&1937 b-#

11- pUn*k[kj odVjkeu
11888&1970 b-#

12- Jketute
11887&1920 b-#

ﬂve travelled across the length and breadth of Irm

and | have not seen one person who is a beggar, who is a
thief. Such wealth | have seen in this country, such high
moral values, people of such caliber, that | do not think
we would ever conguer this country, unless we break the
very backbone of this nation, which is her spiritual and
cultural heritage, and, therefore, | propose that we
replace her old and ancient education system, her culture,
for if the Indians think that all that is foreign and English
iIs good and greater than their own, they will lose their
self-esteem, their native self culture and they will become

what we want them, a truly dominated nation.
& -Lord McCauley (speech of Feb. 2, 1835) British ParliamM




m therefore with some misgiving that today | find mm

dealing with Indians, many of whom do not feel proud of their
Indianness. Indians are recognized throughout America as
technically superior. Since the day Indians learn pride, India will
rapidly move out of its third world status to become one of the

world's industrial powers.

-Adam Osborne, Apple Computers
(Dataquest magazine)

How can we lament lack of national pride in Indians without
first acquainting them with the country's phenomenal scientific
achievements in the dim distant past?

-D.S. Kothari

K(Lecture on "'Science and Values' delivered at the Indian National Science Acady

made in
India centuries ago




“We owe a lot to
the who
taught us

. without
which no

worthwhile
scientific discovery
could have been
made”

-Albert Einstein

“'The  work of these  three
mathematicians of India (Aryabhata,
Brahmgupta and Bhaskaracharya) provides the
context of Albert Einstein's remark that
'We owe a lot to the Indians who taught
us how to count, without which no
worthwhile scientific discovery could §
have been made.’

Then comes to my mind the greatest | ’.
of all geniuses ever known and :
acknowledged, and who lived within our

present memory - Srinivasa Ramanujan."
- APJ Abdul Kalam (Ignited Minds, p. 43-44)
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fokku wvkj 1kkixdh nkuk {k=k e Hkjr ekuo
IH;rk d miedky T gh vx.k gk gA

Hkjr d bl mRd"V oKkfud Kku d ikphure
miyCk Tkr g& onA

ofnd _ f'k oh Hkjr d iFke oKkfud FA mudh
S KMkyk; gh akgfekd 15 kxlkyk; FloA

mifu'kn dky rd ;g foKku jkf*k foftkiu K[ Kkwk
e oxhdr gk pdh Fh& xf.kr] Tkl inkFk
fokku] BU; foKku] fpfdRlk foKku ,o0 tho
foKkuA

ofnd dky I e/; ;x rd oKkud BIkgR; riu -ik e
miy(/k g&
Lor= oKkfud xUFk

fpfdR Bk foKku& pjd Bfgr] 1Jr BfgriA

[kxky vkj xf.kr& vik;HVVh;e] ogRIfgriA

Vit kf=dh vkj okLr*ikL=& Bejkx.k I=/ikj] ;=NoLoA

ouLifr foKku& Hko 1dk*k vkfnA
vu'kfxd "kkL=h; xFk

VFkoon e fpfdR Ik fokku Bc/ki IDrA

dkfVY; vFCKL= e dfk foKku] [Kut] vitk;k=dh vkfnA
fo*) Hkfgfh;d dfr;k

Jkek; K] egitkkjr] e%nre vifnA




ASTRONOMY
&
MATHEMATICS

1500 BC
476 AD

505 AD
600 AD
600 AD

700 AD
889 AD
932 AD
953 AD
999 AD
1000AD
1114 AD

1227 AD
1376 AD

iU G T e [ixky "HL=

yxh

Vk;HVV&L id Beijk| fegkj] ukyUnk d
fudVi

ojkgfefqj imT€uk
Hk'd jkpk; &1 foYyH] xEjkrk
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yYykinkBijk e-i4
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Jitek HeE ImTeut
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JIjkpk;
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VE;HVV f)kr] vk HVVh; e

ipfl)kfrdk ogRlfgrk
egiik'djh; e] yak'djh; e
cgelQV fDkr] [k.M&[k]d

fk"; &M&of) nk

oV*oj f)kr

y%elull] ogré&ekul

egf)kr

T;kfr'k jRueky] fIKr “k[kj

fo}TtuoYyH] jktekr.M

fkr f'kjkef.k] yhykorf] chtxf.kre] dj.kdrgy

y% dpjflf)
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ikphu Hkkjr e xf.kr

3000 - 1500 BC bMI Ldy] yEckb rFk Hkkj ekiu rFk ekudhdj.kA

1500 - 500 BC on] onkx rFk "kyc 1=] *Kn&vd] [kxky KL= dk 1kjH] vd xf.krh;
f@;k;] ofnd T;kfefr
xf.krKé& ckfik;u] vkiLrEt] diR;k;u

500 - 200 BC tu xt.kr dk iknHko] vd&fI)WI] 1jE; V ku&diEchuku] ckbukfe ;y
f)kr] fixy&pnk 1=] e#&ilrj

200BC-400 AD  c{kyh el;fLdIV] xf.krh; f@;kvk d fuse] "W; dk iFe i;kx] 1jy
chexf.kr] vKkr Jkf'k ifrfufiRo] _ .k&fplg BdYiuk

400 - 1200 AD Hkkjrh; xf.kr dk mRd"V dky
xf.krKé& vik;HVV ivk; HVVh; el] ojkgfefgj 4ipfl ) kfrdky] Hk'djkpk; &1]
cgexir] Jnkj] egkonj] Hk'djkpk; &2 1 )krfkjkef.K] vik;HVV; HK';
Rk egitik" ;4

1; difdj.k e Hkr jx gA

vL; okel;ifyrL; gkrLrL; Hkrk e/;ek vLR; "ufA
rrhck fkrk %ri"Bk vL;k=ki*; fo"ifr Hri=eAA
I xon 1-164-1%

bu lnj ,o0 txikyd gkrk &0;not dk geu Bkr 1=k ihiro.k fdj.kk
Ifgr n[k gA bu iB;not d e/;e le/;&virfj{k e gju okyki Hkb
Bo0;kih ok;no gA mud rilj Hkb rtLoh inBoky gA




[kxkynh; fi.Mk d xfr dk 1Fk f=ukftkp@h; (nh%oRrh;] Elliptical) gA

lir ;tfr jFedp@edk v'ok ogfr BlrukekA
f=ukftkp@etjeuo ;=ek fo*ok Hkoukfu rLFKA
i_xon 1-164-2%

,d p@ ilfork d ik" pdh oky jF ;
Bkrk €M gA Tkr ukek ixk: okyk ,d ¥dj.k
Sith vio bl pd dk  pykrk gA riu
ukfk; k 4dUnd¥ vFkok /kfj ;k okyk pg dkypd
Lrr xfriity viouk'sh vikj f*kiFkyrk jfgr gA
blh p@ d vinj lelr ykd fo]eku gA

dkijfudl 11473&1543, d dky rd [kxkyh; fi.Mk di xfr dk iFk oRrfi; ekur FiA
t- diyj 11571&1630 b u iFke ckj 1609 b- e nh%oRrh; TFk gkuk crk;kA

cgek.M dk din I; g

uokLreuedL; ukn;t Bonk BriA mn;kLreuk[; fg n'kukn®ku jo'A
ifo".k 1jk.K| 28-15] egf'k 0;k0] on&vulrj dky*
ollroe I; u rkmxrkg vk u vLr gkrk gA ;g 1k;4 ogh jgrk g ek= mifLFkfr
Vkj vuifLFfr inf'kr gkrh gA

NIFC 1tFonefdrk e [KA 45 €j&vj. ;de 1-83] ofnd dkyk
I; iFoh dk viun vij vidfir djd j[krk gA

fe=k nk/kkj 1fFlo er| keA fe=t d"VHA
ii;ton] riRrjh; Bfgrk 34-10-34] ofnd dky#
I; iFoh dk rFik wvU; [xkyn; fi. Mk dk viun vij vidf'kr djd j[krk gA




“U; D;k g & IV dk vkin vkj vir

okl bftn;] fjDr LFku] fNn] Y] vUrfj{{ Lox :k noyids

[k JRLC;A  x0 8917
di Hr [lfu fo rrn "l'kf.¢A vFoO 10-2-6
Vil [keA _x0 10-156-3
fo'lfg -~ x.kr— [keA _x0 4-11-2
k [k cgeA ;€0 40-17

vd'k "K;fol;khkn of)t L;kr r n*lkf/kdkA
rLekn K;k fok'k.k| vdkuk okeuk xfriAA & 1] jRuekiydk

"fU; vk vulr

vk [k cgeA ;o 4017

ofink fo;r [kL; [k [ku 2KrA
[kokjk Hor [ku HOr*p Jk"kA
v;eulrk Jki*k [kgj bR;P;rA & citxtir *yid 3

viLeu fodkj! [kgj u Jk'k &

vii ifo"Vofi fuillr'iA

cg'ofi L;kn y;&If'V&diy-&

ulr-P;r Hrx. k"k TNOrA & crextir "yid 4
IHk"djkpk; 3rh; 1150 bLofk
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n*keyo 1.kyf

"Koful;k n*kd{;H;k
kD= ;k n"k;kEuH;A
NKH"KE ;K vprkEgH;iA
n*k Agk n*k ;Drk ognH;iAA
r vn;k n"; U=kl vk"ko&
1;fr g;refA &
_ X0 10:94-7 vkj 8

Lr'kek/kku

"tYc&N=e vFikr ck/k;u 1e;&

nikprjdL;K.k;k JTE 1k*oekuh fr;3ekuh p
;RIFKHr d#rLrnik; djkfrA

£
yd :
/ .“N\ =Y
/ >
[ T ff’ fdlh vk; r dh yEckb rFkk pkMkb d oxk dk ;kx
| jEa I mldhfod.k d ox d cjkcj gkrk gA a2 + b2 =
b i NS / 2
? C
o
1 l
I |
| i
1 !
e —
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VE;HWVV&L 4476&550 ADH f= O
XUFk& Vk;HVVhze rRkk vk HVY f1)krA 'a..) .°8
"iFoh I; d pkjk vkj 2%erh g* dk 1friknuA ;

] Aryabhatta
vuykexfruklFé 1*;R; py foykex ;}rA  (~476-550AD)

vpyikfu Hkfu r}r Beif"pexifu ydk;keAA
VHir €1 xfreity utdt e cB g, 0;0r df fdulj d LAy oft
vifn oLr, 1IN db vif tixrh gb infkrh gf mih 1dly  xfrty iFon
iydk vikr te/; jIiE 1 LA 0;10r df vpy I; vifn uft= if'pe
dh vij xfr djr g, irir gir gA vFr I; LRy g/ ifoh mid phjt
vij xfr djri gA
fyxHx 1000 o'k ckn dkijfud 1]1473&1542%

xgk dh xfr d fu;e hvk;HVVi

d{;k ifre.Myxk Heflr Bo xgk Lopkj.kA
elniPpknuyke 1frykepo "K2kPpkrAA

&V HVVh; e] dykd;kiknh 3-17) vi;HVV 499 ,-Mh-

e/;e xg viuh dffk 1j rFik e[; xg viu ofr e %er gA

teu [kxkyfon t- diyj u xgk dh xfr d fu;e dk
ifriknu 1609 ,-Mi- e fd ;KA
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ikb (m) di elug

prikkd “kre'Vx.k VLI 1g Ik ke
v} fo"dEHL ; KEUuk oRrifj . giAA

tc 100 $ 4 dk 8 1 x.kk djd 62000 e tkMk tkrk g rk
20000 0; k0 oky oRr dh ifjf/k ikir gkrh gA

FFik d = 20000
blfy,]n =C/d

=3.1416

C = [(100 + 4) x 8] + 62000 = 62832

ikb (m) di elug

i di o

egkohj
HK"dl jkpk ; &2

uhyd.B Bkek;ktn

(r= Ixg)
"(dj olfj;kj
John Wallis
Abraham Sharp
ireu llek;keh
"fdj oeu
Jkelute

850 AD
1150 AD
1444-1545 AD

1500-1560 AD

1655 AD
1717 AD
1732 AD

1823 AD
1887-1920 AD

(10)1/2

3927/ 1250
28,27,43,33,88,233/ 9 x (10)1*
(el/kokpk;] Infinite series for 7)
104348/ 33215

Infinite series for

Infinite series for
31,415,926,536 / (10)1°
314,159,265,358,979,324 / (10)*7

vud foy{k.k 1= fn;] ftul = d
eku 3]78]14] —-] 31 n*keyo LFku rd
ikir g,A

13



ojkgfefgj “6BN “kritnh AD:
e Ff1) T:Hr'pk;A

o fo@ekfnR; d njckj d uk&jRuk eA
o 1fl) jpuk’ ogRlfgrk] ipfl)kirdkA

|||||

T
-----

a.a mETATEH e .
TLdt, T e 5T BR B
o RETRATE manﬂamqﬂmrﬁr
1y SEnR——
o
}p———
ﬁ*"—-\'_'
——
-
i — -
—-
’:1—\:- =
TA T . e
Lz ve AR SAND NGRS w4E IR AR AL A
e T SR dmuees DT 3R, WTRH
 beRd TN L AT gm&nmlﬁ!mﬂam&#
L ilnar et Tl
FEgTT— weish
= HEL =R AT T RE
R R
FHERT =LA+ .

Method of graduated
calculation.
1p&F D) krdk 4505 ,-Mh
e of.krA

;0 rduhd ofnddky dh

gA
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This fascimile is from the
Pancha-siddhantika (Five Principles)
of Varahmihir dated around early
6t century. This text graphically
shows how eclipses are to be
calculated. Thus this text
foreshadows what Westeren
Astronomers propounded nearly
one thousand years later

HkkLd Jkpk; &2

11114&1185 ap, foTtkinr] tyxko] egkjk'Vi

o J;Vu I 550 o'k 1gy
x#Rokd"k.k d fu;e dk
ifriknuA

o XUFk& fH)krfkjkef.K
feld nk Hkx g&

(i) Xkyk&w/;k; U[kxky KL=}
(i) Xg&Xf.krA

Bhaskaracharaya-I1
(1114-1185 CE)

15



Hedjkpk; ¢ x#okd'k.k V0N

vikdf'V*iDrp egh rik ;r
[kLFk x# LokiHke[k Lo™DR; kA
vkd";r rRirrio Hkfr
le lelrkr Do 1rfRo; [kAA
& f)krfkjkef.k] xkyk/;k;] Houdk™k 6 Hk'djkpk; &2] 1150 ,-Mh
iFoh e wkd'%.k "WDr g] vri og Aij dh gj Hkjh oLr dk viuh wkj
[kprh gA og oLr iFoh ij fxjrh gb Ih yxrh gA 1Foh Lo; 1; vifn d
vid'.k 1 -dh gb gA vrt og fujk/iy vkdk'k e fLFr g rfkk viu LRku
I ugVrh g vij u fxjr g] cfyd viuh diyh 1 %erh gA

U;Vu %1642&1728 ,-Mit u Hk"djkpk; &2 1 yxHkx 550 o'k ckn
x#Rokd'k.k d fu;e dk ifriknu fd ;KA

xgk Mjk 15 di ifj@ek dk dry Hi'djpk;t

H'djkpk; dik eku vilifud efu

iFo 365259 fnu 365256 fnu
pUnek 27-322 fnu 27-322 fnu
ekl 1-881 o'k 1-881 o'k

tfiVj 11-861 o'k 11-862 0'k
1Vu e -458 0'k

Hk'djkpk; u viu XUk TI)Kr fkjkef.k 41200 “kricnth e iFoh Hjk 1; dhb
ifjdek e yxu oky le; dh x.uk 36525756484 fnu dA if*pel
[kxkyfon LekV u ;g X.kuk yxHx 500 o'k 1"pkr drA

16



"P, dk elu&
LFkkukiredkinp ; kd?krt B[ ;kfokknk fu; rL; jdiA
HkDrk-3dfeR ;kd BekBfu?ub LFkku'k ;Drk fefrl ;fri L;krAA

s koRLFKku'k rY ;kdkLrnHknLr iFkd driA
1kHnk fogrk HnkLRE[;D; p 100rAA

(i) n fHlu&Hlu oLrvk dk n LFkuk e fdru idkj 1 j[k
T ldrkg& 1 x2x3 x4 x5X iviiviinenn, x N

(i) n oLrvke ,d oLr r ckj vkri g rk dy Permutations

VFikr "P, dk efu g&
(Ix2x3x4x...xn)/(1x2x3x4x...XT)

o Hkjrt; bfrgkl d e/;dky e HiLdjkpt; dh 1=h yhykort
db myy[k wirk g] fel firk HiLdjipk; u "ih xf.kr*
i<tk rfk viuh 1brd d Mk xfkr Hix dk uke Hi
yhykort* j [HA

o foHuk dk , 0k Hh er g fd firk T Mikvh xf.hr* i<dj
yhykorh u "1 )kr fkjkef.k* dk yiykorh Hkx Lo; fy [1A

o Hk'djkpk; db pkj abf<;k d xf.kr'ikl= dk mikld g dk
mYy [k feyrk gé firk elg®oj] |- y{eh/kj rfik ik= pxnoA

o lu 1587 b-e vdcj d njcijh dfo Qt u yhykort dk
Qkj It e vuoin fd ;K

o yiytorh dk vxti e vuoin 1816 e tVyj u rHk 1817 b-
e gujn Fikel dkycd u fd;HA

17



nC. dk elué

;dk]dRrjri inelok;rt @elRde (A
LRk ; 1fryke?u 1fryke?uu Hki€r BkjeAA

n nigbolrvie I roLrvkd p;u d i1dkj] vikr "C, dk eku&
n(n-1) (n-2) (n-3) .......... (n-r+1)
IX2X3X4AX iiiiiiiiiiiannn X I

caxir 1e;&
d . kfI rike2rD ; ehkoFkkU ; kU ; HkkfEr X.korA
skxu Hkerfrikeo/k; K d.k in fo'keAA

fo'ke prit d fod.k dh yEckb dk eku futu B=k
d vullkj gkrk g&

ad + bc

(ACQC) = x (ac + bd)
ab + cd
ab + <d

{(BD) = * [(ac + bd)
ad + bc

18



caxir prité&

R } s dRVHER Tjd.kx. K ek prio‘keA
vilidk e[k ghuk clgflr; Hitkolzkaa

nk Bedk.k f=Htk d vi/kj rAk Apkb dk ,d&nlj d d.k 1
.M dju i1j pdh; prie dn vlelu ek, ikr gkri gA
mnkgj.k d fy, fp=d vullkj nk ledk.k f=Ht ftudh Htk, 3|
4] 5 rFk 5] 12] 13 g] mud pdh; prie dh Kk, gixh 5 x 5 =
255 x 12=1060] 13 x 3 =39 rFk 13 x 4 = 52- ,1 prit
dk cgexIr prit dgr gA

pdh; prikt rrkk f=Ht dk {i=Qy&

LFkyQy f=prhktckgifrckg ;kxnydkriA
HkE ; kxikpr'V; Heeku?kkrkr 1n B{eeAA

fd Ih pdh; prikt rfk f=H€ d {k=Qy d I= futukulkj g&
1- prie d fy, i {k=Qy = [(s-a) (s-b) (s-c) (s-d)]*2
tghk2s= (a+b+c+d)
2-fdlhf=Ht d fy, ! {k=Qy = [s(s-a) (s-b) (s-c)]*/2
tgk2s= (a+b+¢c)

19



1- el/ko dh T;k (sine) rFk dkT;k (cosine) Jf.k;k
4; fDrHiKk 612&13] T;"Bnot 1500&1610
W;Vu 164281728
icd Vyj 168581731

2- eklko dh Li*T;k (tangent) Jf.k;k
ifd ;kdedkjh 2-40 1reu Bkek;kth 1350&1410
EED xxkjh 1638
IEn-MCY ;- wifCuRt 1644

,- M
,-Mh-%
, M

,- M
,-Mi-%
,-Mh-%

AYURVEDA

20



=+ Ayurveda is the earliest
school of medicine known
« | to humans.
"%« Charaka, the father of

~|  medicine, consolidated

Ayurveda 2500 years ago.

pjd Bfgrk e xHfu/kj.k

XHkLFk pRokfj prio/kkfu Hkrkfu ekrkfir BEHkokfuA
vigkjtl;Redrikfu po BolL; Tokf.k Hoflr ngAA
pjd grk & "kjhjLFikue 226 1500 b-i+
XHL; 'Kk d fulj.k e pkj iMu dijd gir g &
1 ekrk 2- firk 3 wviglj 4 Lo;
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fof"k"Vx.k ;Dr HUrku

Reproduction & heredity beliefs of the Hindus based on their sacred books.

(Alain F Corcus)

The Journal of Heridity (American Genetic Association) 75:152-154 (1984)

euLefr] cghlfgrk lojkfefgjt ,0 cgnkj.;d mifu'kn

1

2
3
4

5.

xkjo.k i.lk;] ,d on tkuu oky i=ikflr gr n/k pkoy vij % d Ika ifun Ifgr Lo; [H;A

dfiy o.k nk on dk thudkj i.k; i= ikilr gr ngh ploy&h d ik 1Ruh Ifgr [H;

*;keo.k riu on dk thudkj i.Kk; i= ikir gr ty e ptoy&% d BIkF 1Run Bfgr [H;A

tk pkgr g fd i.k vi;"; okyh fon'lt dusk gk rk fry ploy dh flkpMi cukdj Ruh dk fLkykuk

pkfg; A

tk pkgr gk fd ejk 1= 1fl) fo}hu pkjk onk dk tkudkj cu] rk mMn] pkoy dh fLkpMh cukdj _ "Wk
uked VKK feykdj % d TkFk Run Bfgr [H;A

QKT rFk dukMk d MDVjk u mijkor i i;kx djd mig ER; ik;k gA

LVkyokLdh 4QkN% 36 i;kxk e 31 1Qy 186 ifr kr!
viju fteuth 234 1;kxk e 181 1Qy 81 ifr krh

egRoi .k & fyx fulj.k e eXubf'k;e] ikvi'k;e] dfY'k;e wkj BkiM;e dh Hfedk gA ikvi'k;e ,o 1kiM;e

dh vikdrk rik dfY'k;e dh def I i= bld foijhr i=

qHthdeWd "W:fd:k d io NEeifguh ute dk p.k
1%dj vpr fd;k x;k FiA & Hiticlk 1927b4

-g{[aamﬁma:ﬁm
|

. 3T &I H AT aeT
frame & STt o -
cesareans, cataract,
artificial limbs, fractures,
urinary stones and even
plastic surgery and brain

surgery.

o RT & 9T F1er H
fredds &1 yaer fFar
ST AT
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Surgical instruments used by Susruta

anatomy, physiology,
etiology, embryology,
digestion, metabolism,
genetics and immunity

1Jr Ifgrk e vkr dh "kY;f@;k

c)xn ifjlkof.k p fLukhfLoluL;ii;DrL; ik uloke®prj3xyeigk; jkejkT;k mnj
1KV Rok prjSxyiek.k;L=k.k fu'd"; fujh{; c)xnL;k=ifrjk/kdj eku cky ok-ikg;
eytkr ok rrk e/kIfil;kel;T;k=kf.k ;FdLFku LFKkif;Rok ckg; o.kenjL; H0;rA
ifjMkfo.;1;0e0 “kY;en/R;k=Nkoku B*/;] rfPNnek=k Dek/ik; dkyfiatfydktkn®k;r]
n'vV p rkbk dikuigjiu figkfl] rry 1oor I0;r] Wkku p FOr dij;r]
;"Vhe/kdfed sk p d".kenk-ofyl; cUkukipjr] rrk fuokrekxj

10" ;kpkfjdeafn k3l ;Ppu rynk. ;k Bfink. ;k ok 1;kofUkfefrAAL7AA
1Jr Kigrk & fpfdRIiLFkue 1417 4500 b-i
c)knj vkj ifjIkoh mnj dh fpfdRlk e *kY;de (Laparotomy for intestinal obstruction and perforation) — ¢)inj 1 hfMr jkxi vkj
ifj lot&mnjh 0;f0r (Case of intestinal obstruction and intestinal perforation) dk Lugu (Oleation) Lonu (Sudation) vkj wH;x
(Annointed) dju d mijlr ufk I utp jlejiit (Hairy line, midline) 1 cib vkj pkji vxy NiMdj mnj dk ikVu de dj
(Abdomen should incised) pkj vxy ytch vi= dk ckgj fudky y vkj midk fuji{k.k djA vi= e #dioV ink dju oky iRFkj] cky vifn
;keykfn €k Ha gk ml nj dj vi= dk e/l&%r I vi;x dj iut ;FLFku LRI r dj n vkj mnjckg; o.k (External abdominal wound)

dk ltou dj nA

iffliot mnj dk *kY;de & ifjlkoh (Perforation) mnj e Hh “iL=kde blh idkj dj vk °K; dk fudky dj wvi=Tliok
(Intestinal discharges) dk IQ dj nA rnulrj virk d fNn dk lel; vFkr ikB&ikl feyidj d'.k o.k dh pifvik I dVok;
PedkiVn'k;r fNne* & okfp-15A110¢ vij mlg xtok ij I div n ityiu'k pk-gjr dk;et &okt rFk f*kjk dk ogh yxk jgu nA rRi*pkr o.k dk
ioor Ihou de dj n rflk vi; IW/Ku dk; (Reparative measures) i io of.kr d vullj djA fQj o.k dk eygBh p.Kefdr dkyh feVVh

1 yi dj n vkj iVWh clk nA rnulrj jixh dk r€ gok jigr tou e j[k vkj i*pkr de I BEcfl/kr vin'k nA jixh dk rynk.l 5k %rnk.
e JIk rflk nkA&vigkj nAAL7AA
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1Jr Ifgrk e oDd 1Fkjh dh *kY;f@;k

rry 10; ik'o NBouh ;oek=.k eDrk-opkj;PNL="ejhiek.k nf{i.krk ok f&;klkd;grifjR;d] Ak Tk u
] r p.;r ok rRk i;rr] p.eYiel;oflFr fg ut ifjof)efr] rlekr lelrkexoD=.knnhr( L=h.lk r
cfLrik’oxrk xHkk;t Ifiud'Vi] rLekr rkBkeREXOPNL= ikr;r] vrk-U;Fk [kYokBk e=Nkoh o.k Hor(
i#L; ok e=ibd{.kukle={kj.ke( v ejho.knr fHluk cfLrjdiM-fi u Hkofr] f}Ak fluctLr jk*efjdk u
f1/;fr] v'ejo.kufelledMiHluciLrtiofr] f@;;kIPNL=fofgrPNnkr fuil;Unifjo)RoPp "kY;L;frA
mnArokY; r'.dndnk.;keoxkg; Lon;r] rRk fg cflrjltk u i;r] ik ok {ljofkd'k; i"iu=.k
fon/;krAA3AA

1Jr Mfgrk & fpfdRIkLFlkue 7-33 4500 b-i-
iMu de (Operative procedure) & bld i*pkr Touh I cib vkj ;oek= (Barley width) Nivdj v'ejh d
iek.k d cjicj Hnu (Incision) djA dN dh Rtefr I ;g tknu nkfiguh vkj vFeok fE/kj Bfo/lk gk djuk pikfg,A , Ik i;Ru
dj fd v'ejh u rk vdM&vVdM gk vkj u midk pjk gh gk D;kd p.k FikMk Hh e=k'k; e jg &k; rk v'ejh iut gk Erh

gA vrt vxo@ (Scoope like instrumet) I lelr v'ejh dk fudkyA
fl=;k e "=&i;kx e NofMuh & fl=;k e e=k’k; d Nehi gh xHk'k; ghrk gA vt mue “i=i;kx Aij dh vij
(Upwards) dk dj 4N dh vkj dk@Posteriorly ughit vU;Fk fL=;k e e=lkoh 0.k (Urine discharging ulcers) gk
thrk gA i#'% e Hh e=ild (Trigone of the bladder) d Hnu I e={}j.k (Leakage of urine) gkrk jgrk gA v'ejh

dk fudkyu d fy, fd; x; Hnu d virfidr ;fn e=k"k; dk Hnu gkrk g rk ;g %rd gA blh idkj nk LRkuk ij fklu
cflr fcflr dk Hnut gk rk o.k Bid ugh girk gA

1Jr Ifgrk e IyiiLvd 1tj

fo"yf'krk;kLRoFk ukfl dk;k of ;kfe I /kufof/k ;FkorA ukBkiek.ke TfFkoh#gk.K] 1= XgiRok Rooyftc rL;AA
ru iek.ku fg x.Mik*oknRdR; c) RoFk ukfldkxeA fofy[; pk* ifr ln/ir rr IiAcUAfH kxieriAA

I 1fgr DE;xrk ;FkolukMi} ; ukfikeb{; cn/okA ikuE; pukeop.k;Uk Trx;"Vie/kdktu®pAA
INK] NE;d fipuk flru ryu flpnidfkykukeA %rp ik ;¢ 1 ujh Bk fLuXik fojP;t 1 Fkin"keAA
:< p Whueikxr L;kr rn/kk r jufudUrrA ghuk iuo/kf;r ;rr Bek p d;knfro)eklkeAA
1Jr Nfgrk & I=LFhue 1628832 1500 b4
fNn ukfldk di BUKku&foffk & ve ukfldk dV thu d cin midh BUMu&fof/k dk o.ku djxA uklk d
dv Hix d cjicj ok iM dk illk ydj mlh d vidkj&idkj dk ekl xky (Cheek) ij 1 bl idkj dk div
fd og ,d wvij xky 1 €W jg vkj nljh vij d Hix dk uklk d BV Hix 1j] uklkx dk AN [kjpdj
(Making the nose raw) d'ky “IY;fpfdRld Bko/kutiod Ihou de dj tiM nA tc bl idkj uklk dk
ikdr -i ndj rAk fLFk dj fnsk thrk g ok nk ukiM;k Sufydivie dk uklkUk e ifo'v dj Rk Alij
mBkdj cik fn;k thrk g vij Aij I jDrpinu] eygBh vij jlktu dk p.k fNMddj rAik 1Qn diM 1
<ddj fryry I fujirj fip I flpu djA jkxh dk %r fiyko vkj th.k gk thu ij fofkiod fojpu djkoA
te bl idkj tMk x;k Hkx tyh idkj jkfgr (Healed) gk tk; rk xky 1 €M Hkx dk dkv fnsk €hrk gA
bl idkj BUMu dju ij ;fn ukBk NKVh wFkok cMh gk x50 gk rk vko®;drkullkj Nkvh dk c<kdj wkj cMh
dk %Vkdj uklk dk Lolkfod =1 noAA
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& TR0
(GHYTH T FATYTAA, £¥.3)

mmmqﬁmuﬁah{aw:mmuwmw&mmm;

RAgEEadafa adafa arafa zrrq:? qESgHT FHOUMN aFF TANSTATATG
RIGAAGGIRE e Radgal afese amrlawa’mmqm mﬁﬁ?r R
wiraeaew 2 sﬁrlﬁl-qq - ¥ @ gang ﬁ?ﬂ?ﬁﬂ%ﬂﬂﬂmﬁﬁﬁ&ﬁ Riir)
S| 131

IMER HT AN dNHT 4T fasiiey Aerfed e gaa (Extremely fine, the end products of digestion,
probably in the molecular stage) #TeT IR WHFET L

3 T FT T 7eT ¢ 9 69 ¥ IW F AR arell &, A F S arelt @ 3 fod) e areh
IR YAA A 9fIse QHT AR AR F RhAT AT (Inscrutable) gaRT 3EfeTer (Functioning
constantly) €oT @t & (Nourishes), 7% #aT & (Develops) HIRUT FaT § (Maintains) 3R arae

(IfFT Ft TR T@AT) FIAT ¢ TR AR F F=UOT I §UIH W A a1f ) 30 473f3ani v
gRReRT (eaRFR 3 e # wedismer aur IRfTFR S redcaraenfe) & sgare garr
maﬁclmammm mmm#a&wrﬁmmmwwa;mﬁ
I ST Y 5o eY ¥ i aE W & A1 Ao S WEaR 3 FeT o § b 59 99 59 3 A
g, s, a&mﬁrmmﬁamma;mmmamu

TEIAH § + & + IH - §A + garfa
1. ATSH AT - T - 1553 §FY (T H gAT FAUA) 2. ﬁﬁnmgﬁ 3Ilug 1628 §&t

egitikjr e Dykfux
iMk- ckyd".k x.kifr ekrkijdjt
Xokfy ;] e 1941 e tleA
xtjkjkt efMdy dkyt 1 ,e-, 1-
ekykuk vktkn efMdy dkyt fnYyh e dk;
1991 e “kjhj d wvinj gh u k; @fdMuh r;kj dju ij y[k 1dk®
1996 e vefjdh iV d fy, vkonu
;0 "Wk che dkf'kdk iLVe Byt 1j vidkfjr g bidk [kykBk 1999 e fd;k
1996 e vefjdh VIV d fy, mud vkonu d ckn vefjdk e LVe 1y ij
dk; “k# gviA
Mk ekrkijdj dk dguk g fd bl "k d fy, mlg egikjr d vifnio e of.kr
xiMkjh d 100 1=k d tle dh dFik T ij.k feyhA
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BOTANY

g &TqAEafaral & ATar-far
(37.2.2%)

faemm aRe R geie s{RurE |
o savT AraR g fRAdi g Radas 1|

3F YhR § (TRRR) YRF T4 GINF Goied Hl

&H 39 ‘AT & T & T & AT &1 3% TR

%Waﬁquﬂ;‘raﬂwmmmﬁ
I
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g aTaaEqafaar & q9ra far
(37.2.3.2-9)

e Ry Raw gsi=a aag vy |
de o d=a3 e Y g RAeard owe afgse
areg arfafalien
(azﬁaﬁﬁ%)wema?memqwqﬁ—q
¥ g srelt-siifey IR &1 388 AR R
&) FHToT HY FIHAT &1 39 FERT faeIy
AT 81 3R g (e /e ST |

faem eRe e [ arag svas
fasm R AT aor arag soIR
ﬁmeﬂwﬁaia?{wmqwm{
famm eer e’ w3 aag svan

YhTRI-HRe YOT

6C02 + 12H20 e — C6Hl206 + 6H20 + 602

quighRa

YYH dAAS aid gedlee (1577 § 1664
El'q’I?T1648fI'ETtR_:[ ( aga:treir)ﬁrmofr

YRIfRIT § T

( ST 1772 dar fosT 1785,
1837, 1845 gatmaar B9 gt

1985 (A JTERR 1988)




#IAG aUT To[dE A THIA-FIATT HT qUI

rygaTe g ifAwe 3t |
qderacd 11 - %1, 8.72.16
& 3irweft gafa faeawar: | - %1, 8.72.16
&aEcar wiar AeaTsAcga
g RoqamnsTEai s | - 9. 6.2

g 8FaAEIiadl 9T G HT 95 TIHIT USAT &1 HIG H 0FH AT H
FF Y R0 A ThTer-FRAYOT-9fhaT (Photo-synthesis) &T Hahel
forerar 81 719 1wy & B garqd & @ v o &
AfFaue Sl gTod I 8 | W Aed H g1 747 § O gF & Fror
8 Wt g R & garaereafadl 7 9 BT gl 31 5 @ W o
3R 31 3T v &) A S Gor-ger areh wfl vt w afFa
et FIAT &1 FAE 7T FSAT F ol e & AYIAT Seqeat
T & 3R Fe-ger Y g RF@T R

g & JTerdlioreT & &

(- | 20.R2.61)
aReERY ety foay
qaATIY T FeTdea AT |
affre wAT afeereT -
Ieaadied gad 7 faeasi|

%399¢ 3T ATHAE FT FUA § g &l & 31eex 3T (Oxygen) FIgaT3raah F= q
St srer @raa €, 39 o @ g 3113 (Oxygen) SR gicht ¥ waft g a1 ar ik
FAEYTIAT 59 T AT (Oxygen) Y I1ET Fevell T1 5T AT & THIR/I-HRAYIT-
ufdar (Photosynthesis) &T Tohe §1 §8 #F & JTardisiaT ) ‘GAARY A1H &ar
9T §1 3reacy (diaer) # Tt it AT 9g T30S ¥, 39 3§ ‘awe rdiq
&al &1 T a1 ST FT SR FeT 74T 8|

FJ F HTTT 3T+ 39 AT (FAT) Y 3wt sy & emor Fet §1 For awd
mmwwmaumﬁmmwmﬁmm
he |
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g & qAEIaal A Siiad §
enfedud 3reATy 184, eeeh 11-18)

HETHR,
(aﬁaa{qm‘r forly Feget e STeTdHeT Tog 99)

ISHA! FATIQ I0F aq) el TUIAT T
Fard o Ty FRiedas Rggdil
araTaRIfafaEiY: wer gug fRefidd )
HAVT I TFA ASETATHTEP U o] IIGUT: ||
Tl IseTd g &TAdaRAT ITafd|
am\éﬁanﬂﬁsf?«rmwuﬁrmn
vraumetf e Rt

3rmrr gfvuar wfed aroorafaa ggur 1|
T BRI ST T EeeT |
st fafacaTed s e g

FEGTANRT Uo7 R0 |
e A g aomrdaed el

A dooTaAlTecd SRAIFAASal |

:ﬂmﬁm—crﬁaqmaamu
FHRUNCIAT JANCT STATES |
amqam'ga?rwﬁ Rrafar e 1|

CHEMISTRY
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2.8.1861 — 16.6.1944

A G

"Her (India's) elevation will
not come in Sir Prafulla
Chandra Ray's time. A small
spare man, in feeble health,
and a confirmed dyspeptic, he
will be spent in her service.
But the memory of these

services will survive",
-Sir Edward Thorpe, Nature (1919).

"While we shall never be able
to repay our debt to him, we
must try to emulate and
propagate his ideals and this
would be the fittest way to

offer our homage to him".
-D. Banerjea, J. Indian Chem. Soc. (2011),

UKXKEU ifonki] ~1006200 b
e "{U;0ln d iord] ifl) ck)

nk*kfudA

e od rfi jH;uiL= d vipk;h
e egloi.k xUFk % v'Vixan;] j1jRuk dj]

el/; feddifjdk] foxg0;korumA
u'L= dh iLrdk dk vuoin
phun rFk tkikun Hi'vk e gwvid

ukxkeu d jIk;
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HISTORY OF CHEMISTRY

IN

ANCIENT AND MEDIEVAL INDIA

INCORPORATING THE
History of Hindu Chemistry
BY

ACHARYA PRAFULLA CHANDRA RAY

Edited by

P. RAY
Profasser (Hon. ) of i Indian A tion for the it
of Ssiencs, Formerly, Palit Professor and Head of the Depariment
of Pura Chamistry, Univaraity Collage of Seience, Calcutta,

INDIAN CHEMICAL SOCIETY
CALCUTTA
1956

“dky forkkeeu |

ikxfrokfld Hkjr
(4000B.C. - 1500 B.C.)

gMIik&io dky (4000B.C.-2000B.C.)

gMlik dky 4 BU/K?kKVR& IH; KKk (2500 B.C. - 1800 B.C.)

gMIlkk&vulrj dky (1800B.C.-1500B.C.)

ofnd ,0 vk;lon dky
(1500B.C. - 800A.D.)

ofnd dky (1500B.C.-600B.C. ¢)i0)

vk;ion dky dkfVy; IvFK*kkL=] 321-296 BC!
(600B.C.-800AD.) pjd ipjd Kfgrk:

1Jr 40 Jdr Lfgrk

OkHKT #vLVkx Eixig] V'Vkxgn ;] 800-850 AD¥

rkf=d dky

(700A.D. - 1300A.D.)

1@e.k dky oln ) ;kxk
(800A.D. - 1100A.D.) paikf.k ip@nRirk:

J 1jRukdj dukxktiud] j Bk.Ko YixkfcUnkpk; ¥ Bo*oj jlk;u] /krokn] jlan; Uftk{k
xkfoun¥] dkdp.M*ojh ru=] j BUnp.kkef.k ihkenoy] jlidk*kB/kd] %; "kk/kjil
JjMpUrkef.k lenukUrnot] jEAYi %z nk;ekyk r=h

VK'k/k&j Ik;u diky

(1300A.D.-1600A.D.)

jhljRullePp; io] flgxir di 1= okXkv4] j B jkty{en fo".knof j lu{k=ekfydk
hekrkuf Bigh] j 1jRukdj 1) fuR; ukrkd] j BUnfpUrkef.k] j I Bkj dxkfounkpk; ¥
Bkgx/kj Iixg 0kjx/gh) j BUn K] Bixg Ixkikyd".Kq] j EUndYine] /kkrjRuekyk]
Jjhinhi] j1dkenh] Hkoidk®k jHkkofedd] /kkrfd ;K] vdidk™k] j 1etjh i kkfy ukFki]
jhjtu] xikddyi
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tkphu Hkjr e jlk;u foKku dk fodkl

2500BC 1 2000BC

1500BC 1 800BC

600BC I 400BC

100AD 1 400AD

400AD 1 600AD

800AD 1 900AD

1000AD
1100AD 1 1200AD
1300AD 1 1600AD

: Gold, silver, copper, lead, bronze, electrum (Au-Ag), Some minerals, glazed
potteries, porcelain, terrracota, faience, art of dyeing (with extract of madder root
(alizarin), mortar.

: Tin, iron, glass, fermentation (for alcoholic dirnks and curds), tanning.
Emergence of medicinal chemistry (Ayurveda).

: Brass, steal, colorued glasses, solder (Pb-Sn), ink, vegetabel dies, amalgams,
diamond and gem stones. Atomic theory and concept of compound formation.

: Theory of chemical combination, preparation of alkalis, use of mineralsin
medicine. Relation between heat and chemical change.

- Iron pillar (Delhi, pure wrought iron), statue of Gautam Buddha (pure copper
99.7%, Sultanganj).

: Extraction of zinc from calamine (first in the world), use of murcury sulphide
(red and black) in medicine, gemstones.

: Paper making.

: Soap indelible ink, sulphuricacid, antimony from stibnite.

: Medicinal uses of calomel, blended perfume, aquaregia, gun powder,
pyrotechny, essential oils, tinctures, opium etc. in medicine, bidery (Cu-Pb-zZn-Sn).

gkt el 4,0 vi;=k JIk;u foKku dk fodkl

Discovery Period

Glass 12t century AD (2000 BC in Egypt, 2600 BC in
Mesopotamia)

Alchemy 13t century AD (2" century BC in China, 15t to 7th
century AD in Egypt and Arabia)

Arsenic 13t century AD

Iron 14t century AD

Antimony 1492 AD

Sulphuric Acid 15% century AD

Zinc 1695 AD (Hamburg), 1740 AD (Bristol)

Dyeing 18t century AD (France)
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;jki e jhlk;u foKku dk wkjEHk 12o0h “kriCnh A.D. e
fFk; kfQy I di BkFk ekuk tkrk gA

13oh “krkinh e 1f1) dhife;kxj jktj cdu %1214&1294 A.D.
u iskxk rrkk fughfk.kle i kg fnskA

150h&1600 “krkinh e 1jkly D 11493&1541 A.D. u VK'kf/k
Jlk;u d {k= e dk;! fd;kA

160h&1700h *kritnh e YkfIl cdu ¥1561&81636 A.D}: u
vi/kfud foKku dh vk/kkjf kyk j[knA

1700 “kriCnh ei jkcV. Cok;y 141627&1691 A.DK w x Mk d
fI)kr dk 1friknu fd;kA

if1) YkIhdh jlk;u oKkfud yokft; 41733&1804 ADY u
Toyu e viDIhtu dh Hkfedk crkbA

Indian Paints
Association (IPA)
Award (2010)
%J\élg(: kf(;(ljoo Bcclky Technical Excellence
000 €) in Coatings and
Allied Field Research
K.V.S.N. Raju
Ramanuj Naryan
Kishore K. Jena

ATTENTION!

Pelvchrome Nal wares ( Uiggotl, Preliisiorie India ).
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Painted potteries from Harappa ( Piggot,
Prepistoric India, 1950

gMltk dky
fRU/ 2kkvh dh BH; i
(2500-1800 B.C.)

Fig. 11b. Copper and bronze articles from Harappa ( Vats,
Excavations at Harappa, 1940 ).
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gMlik&vulrj dky
(1800-1500 B.C.)
rke fufer oLr;:

Copper axes, pins and potteries from Jhukar
{ Mackay, Further Excavations at Mohenjodaro, 1938 ).

Fig. 14. Potteries and iron implements from Jhukar ( Majumdar,
Explorations in Sind, Memoirs, Archeological
Survey of India, No. 48 ).

35



onk egg& |

onk e ty dh miflk] €y dk eglo] ty d x.k ty d
Hn] €y b 11'V] fofo/k /kkri,] mudk feJd.k] mud: fofo/k
mi;kx] yo.k] €y vkj jRuk dk vk'kf/k di #1 e mi;kx
vikfn dk o.ku 1kir gkrk gA

viDIttu % viXu] fe=] o'okuj wvfXu] ekrfjyzk vkinA
gkoMktu % Nke] ty] vkii] Ifyy] o#.k vkfnA

* viuh'kkek foHkfr&wvkr br rihA VFlo- 3-13-5
ty e vilu iviDItuk: rik lke YgkoMktuh nkuk gA

* vIl&vklhué&ekrfpyk 1f0"VHA VFlo- 10-8-40
ty e ekrfpyk ok; WwiDIntu% 1fo'V gA

o owvkujk kB&wviXu% ¥fo"VH] rk Wki%A _ x-7-49-4
ty e vilu iviDIeus rHk Tke YgkbMktu® nkuk dk ,d= yr gA

¢ fe= go irn{k o#.k p fj "knleA
f/k;  2krkph  Bk/KUrkA _x-1-2-7
ty dbv iflr d fy, fe= iviDIhtuk rRk o#.k YgkoMktuh dk ,d=
yr gA
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folrk T;kfrh ufj Bftgku fe=ko#.kk ;ni";rk ROkA
rr r tle mrd ofI"B] wxLR;k--A

mrkfl e=ko#.kk ofl"B] mo";k eullk-f/k €kriA
viljlh 1fj €tK ofI"BY%A

nll Ldé-----1"dj RoknnUrA

dHk jri fifkprh BekueA

rrk tkrekgofl"BeA . X- 7-33-10 1 13

fe= WVIDITEtU: VK| of.k iglbMitws ok i'dj dij[uyth e
ydj fo]r iolg dju 1 ty db miflk ghrh gA

e vkik ;n ok ri% gjh viph "kfph rthA
IvFko- 2-23-1 1 5%

VFoon e ty d Hkp x.k dk o.lu g&

ril & xe gkuk] xeh nukl rkr vk IrkiA

gjl & nkk sk ey dk nj djull LoPNrk inku djukA
vipl & rik jxM 1 fo]r miknu wkj mlktuk nukA
“kfpl & 1dk™ nuk] nkgdRo k) *K/kdRoA

rcl & rt] difir] In;] yko.; wvkj 1lérk nukA
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o e/k"prh “kp;k kb mkodkLrk wki%-A _x- 7-49-3
_Xon d bl e= e ty d rhu x.k dk mYy[k g&

e/k"prh  &ek ;k efijrk nu okykA ftud Hjk vd] vilo] 1ji]
lkejl wviin r;kj fd; thr gA

“kpih &% ;k ey dk fudkydj LoPNrk inku dju okyA
ikodkh & nk dk tyk] k) dju vkj ifo=rk inku dju okyA

ty 1 If'v dh mRiflk

¢ rfen xHk 1Fke n/k wkik
;= nokh BexPNUr foyA _ x- 10-82-6

ty e Icl igy IfV di ot iMA ty e BHG
rUok #nokx dk Beko"k gA

o vkih ---- foyl; LFkrtxrk €tfu=h%A _x- 6-50-7
ty IHh pj vk vpj t&>r dk tle nu okyk gA

* vkik g ;n cgrhfoyek;u
xHk n/kkuk tu;UrhjfXueA st- 27-25

ty e loifke If'V dk cht 1MKA vk mIl wviXu
dh mriflk gbA
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ty © vfiu dh mRifuk

vik utkn ;k olfHk Bg fi;%A _ x- 1-141-1

viku dk *vik uikr* vrkr ty dk 1= dgk Xx;k gA
;9 Hh fd ;g olwvk %iFoh wkin, d BkFk jgrk gA

re wvkik vilu tu;lr ekrj%A _x- 10-91-7
ekrk #1 ty u viiu dk tle fn;kA

viu filke wvike VFIA v- 18-3-5
vilu dk ty dk filk %A"eksh dgk x;k gA

RokeXu 1"djknf/k& wFkok fujeUFkrA  _ x- 6-16-13

VFkok Rok 1Fkek fujeUFknXuA St 11-32
o.ku g A%k wvFok eFu I ty 1 wviXu mRié gkrh gA WVFkok
igy _f'% F feUgku rkykc d ty 1 eFku Hjk wvfiu mhie dhA

*

1; e gkbMktu rFkk ghfy;e

LkeukfnR;k cfyuk] Rkeu ifFkoh eghA
VK u{k=k.kke"kke & miLFk Bke wkigrbA wrio- 14-1-2
o.ku g fd I; dh Atk dk Kkr BIke ugibMtu: gA

vik jle mno;1 I; IUr lekfgreA
vik jIL; ;k jILr ok Xg.KE;UlkeeAA ;93

o.ku g fd I; e gkMktu wvkj ghfy;e xI gA gkbMktu d
fy, “vik jI% uwty dk I§ Hkx: “kCn wk;k g rFk ghfy;e
d fy, “vik jIL; ;k JI% “kCn wvk;k gA VvFkr ghfy;e
ty d Ig&Hkx gkMktu dk Hbh Bkj&Hkx gA “I; BUr
lekfgre* vFrkr nkuk xI 1; e fo]eku gA

HE+ HE+ HE + HE - oHet +2 89+ 2v +y

+ Atk (24.82 MeV)

Hans Albrecht Bethe %1906&2005] German Scientist in America)1938
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/kr foKku&l

v'ek p e effrdk p e fxj;"p e lork'p e

fldrk*p e ouLir;"p e fgj.; p e-;'p e ";ke

pevigpelil pe=ipe ;KudYilrieA
Id-; t-4-7-5%

ej 1fFkj] feVvh] ior] fxfj] cky] ouLifr] lo.f]
vigk] vky wykok] rke] Ihlk vk Viu ;K 1 c<A

/kr foKkué&2

o offr =if.K] jer =tf.i] vifl =f.k rilkfo"BrfuA
Whku]l pknh rRk ykg d Urhu&riu¥ Zkxk B ;Kkiohr cuku dk o.ku g%
VFko- 5-28-1

o =:0 1Kkh f=ofr J;UrkeA uvro-5-28-34
Yrhu /kkrwvk Wk nCi;ke d fed.k dk f=or dgr gh

o :k foHkr nk{k;.k fgj.:
I tho d.kr nh?kek;%A uvrio-1-35-2%
Mrvk dk ") dju dh ifdz;k dk n{k dgk x;k gA "D
fd; g, Nu dk “nk{kk; .k fgj.;* dgk x;k gA ;ton wikj
VvFoon e ) T dh tth iguu ;k rkeht ckhu |
ni?k; o opfLork wvkj cyof) dk o.ku gA
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v;Le;ku fo prk cU/kik™kuA VFlo- 6-63-2

v;Le; nin---A VFko- 6-63-3
ykg dh cuh tthj Y%ckik®k: rFk ykg d cu [kV ¥Ynin¥% dk
o.ku gA

__"Vhj ; Le ;%A VFlo- 4-37-8
__"Vhfgj . ; ;%A VFlo- 4-37-9
fgj.;fuf.kxagk u _ f'ViA _x- 1-167-3

vkg wvkj lku d cu cjN@Hky % V% dk o.ku gA
¢ r Rok Ehlu fo/;kek ;Fk uk- Bk ohjgkA
VFo- 1-16-2 1 4
vFoon d bl 1j 1&a e Il /kr dk o.ku gA Il d
cu Nj uxkfy;ks 1 “k=vk dk ekju dk mYy[k QA

¢ v;Le;ukdu f}%kr Rok NtkeflA VvFo- 7-115-1
vkg dh dhy #%viLe; vdy d 13;kx B "k= dk Hkxku dk i5kx gA

HkLe fuek.k

¢ eDrk HkLe& =1 fd; g, ekfr;k dk [y e xk&nik d
Ik 2vdj B[k yA p.k dk ,d BEiV e cln djd miyk
dh gvdh vkp e Qd nA bl idkj ekrh dh IQn HkLe
r;kj ok tkrh gA 4jlrjfx.ki

¢ Ikjn HkLe& = ikjn 4 riyk] " xAd 4 riyk [kiy
e 2Mvdj dTeyh cukdj cM d n/k d Bk 2kvdj fevv
d pkM 1k= e dM e Mkydj pYg ij p<k n vk up 1
eln&eln wvfiu nA cM dh xhyh ydMh d MM 1 pykr jgA
bl idkj fnu Hj en vfiu e id I ikjn&He rkj ok
Thrh gA U4;kxfpUrkef .k
Ikukl pknh rFlk rick dh HiLe Hh bEh idkj rikj dh tkrh
gA

¢ =1 HkLeA
Jkx dh HkLe Yox Hie sk =i Hek dk o.ku gAlVFko- 11-3-8%
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HISTORY OF METALLURGY IN ANCIENT INDIA

SN | Period Item Location
1. |2500-1800 B.C. | Copper-Bronze Technology North West India
Cire-perduce process Rajasthan
Copper mines found Many parts of India
2. | 1800-1000 B.C. | Use of Copper tools Some parts throughout India
Copper - hoards
1400 B.C. Discovery of the Earliest iron object Ahar in Rajasthan
1200-1100 B.C. | Copper rich areas with Copper smelting Ahar, Nho in Rajasthan, also
Traditions in U.P. and Bihar
5. | 4t Century B.C. | King Purushottam presents Indian made steel of | Taxila
Alexander
4% Century B.C. | Making of pure Zinc by Distillation process Rajasthan
370-375 A.D. (Delhi) Iron pillar fabricated. Shifted to Delhi in Mathura (U.P.)
1050 A.D.
8. | 5™ Century A.D. | Huge Copper statue of Buddha 7 ft. 6 inch High | Sultanganj, Bhagalpur
& Weighing 1 ton, Fabricated in two layers (Bihar)
9. |8t Century A.D. | Wootz steel of making high quality swords Export to Damascus, Syria
Onwards
10. | 13t - 18t Large scale production of Zinc Zawar - Rajasthan
Century A.D. Transfer of technology to England

ykg Lredk & fnYy!

Detail of the Pillar's surface
showing the excellent state of
preservation of the inscription
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(Cast Iron)

D 01 B W N
T T D e

#vE diwi T Hi= o BrERAT Bl
L s e

rh{.k ykg

(Wrought Iron)

]
hkj
aluky
rkjkoV

okftj
fa |AVAVY /1ol

dig &1 Tffavor

&j1jRullePp;] 5@67]74]83

(1200 "rkinh AD)

dkir ykg
(Carbon Steal)

1- Hked
2- pkcd
3- d'kd
4- nkod
5- Jkedklr




" ykg dudjtr Hkuykgk e lkje argat &1 Ffe

1rhykg f}r;efnr ukxoxkftk/kueA &jljRulerp;] 5/1
fedykg f=r;efnr: filky: dkL;ore] (120 *ritn AD)
/kriykg yg bfr ert Tk-I;udkFkokphAA
) ykg 1rh ykg fed yikg

(Noble Metals) V') ykgke (Alloys)

1- ok 1- ukx %EhBK:  1- 1hry (Brass)

2- Jtr 2- ox HfVuh 2- dkllk (Bronze)

3- ykgk 3- orykg (Bell Metal)

V'"VHkxu rke.k fHikxdfVyu pA
foniru Hoir dkL;: rr BKpk"VHko "kHkeAA

&j 1jRullePp;] 5-204

] (1200 "ritnh AD)
Bronze is obtained by| |wvkB Hkx rke (Cu) rFkk

melting 8 parts of copper| |nk Hkx fvu (Sn) dk
and 2 parts of tin together.| | IkFk& BkFk xyku I dkL;
This was practised more in| |iklr gkrk gA

Sourashtra.

okl ;
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W i
&j1jRullePp; 8-37 (120h "ricniAD) IR EEETRITIFACE:Tils M iiadls
dkli e FkkMh ek=k e rky Arsenic sulphide are mixed
vk lifud |YQ|(bM1/2 feykdj and heated in Vankanala

I 1 " di (an : aratus), a part of
OﬂdUky el J[de Xe) d_]US (an apparatus, I

‘ Arsenic sulphide is lost
IR (o RYARTo\VAN ANV Mo VIN :inid it forms a metal called
thkrk gA Ghoshakrishta (bell metal).

AT P ERV—eraT

lo.k JEr rkel ri{.k 03x Ht3xeeA
ykglr "kiMo/k rPp ;Fkkiol rn{k;eAA

&jIk.koe 7@9%
J120h "krkCnht
Nb ek /krvk dh {kj.kjk/krk dk @e futuor gé&

lo.k > Jtr > rke > ykg > Il > ftdA
Au >Ag > Cu > Fe >Pb > Zn

Ivk/kfud jIk;u foKku dh Electrochemical Series bllh @e di vuiz i1 gA!




URS &1 frspyor

(Extraction of Mercury)
&jjRullePp; 7@67 (1200 "rkinh AD)

v'k) ikjn dk wv/dikru] A/odikru
rAk fr;dikru fof/k }kgk k) fd;k
thrk gA bl udkj ukx lyMh rFkk
ox HfVul nk'k nj gk tkr gA

ardl I[g BT

ukxu {kkjjktu /ekfir"kf) ePNfrA
rkj; f=okjfut{kirn fikkph&ryé&e/;eehA

&JTjRukd) 1@13
8ot "krkCnht
v pkni Thlk d Tk xyku VKj ek o BkFk

Xyku 1j "k) gkrh gA
IVk/kfud Metallurgy €t ;g fof/k cupellation dgykrh g¥
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g3l Bl HAIRAT
(Killing of Metals)

ukfLr rYykgekrixk ;é x/kdd"kjnA
fugl;kn x/kek=..k ;}k ekf{kddi"kjhAA

&j Ik.ko 7@138]139

{120h "krkCnh
;0 dkb /kkr ugh g th x/kd -ih flg I u ekjh
thk Id ;k th ekifkd -ih flg d x/kek= I u
ekjk €k BTdA

ST e dtar art Ry qﬁﬂ—éﬁ:

Iea Arerfrn deot Fomer graad ||
TSI SATAT HATTHT AT AfTTEHBT |
¥Iel g™ ofd 3 e ||
IAERT=I HAT HRI$ dlfedl ¥aq |
T AT SaTAT W qrogRyHT ||

The colour of the flame for metals &j Ik.koe 4@49&51
are-- I120h "krkCnit

Gold- yellow

Silver - white

Copper - blue

Wrought iron - black

Tin - ash colour

Lead - dirty fire colour
Pure iron - ash

Mica - brown

Diamond - many colours
Khasativa - pale white.
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CLASSIFICATION OF CHEMICAL SUBSTANCES

1- egl Main chemicals
2-  mijl Subsidiary chemicals
3 lkekU; jl Common chemicals
4- JRu Gems
5 [k Metals
6- fo'k Poisons
7- {kkj Alkalis
8- Vty Acids
9-  vyo.k Salts
10-  ykg HkLe Metallic powders (compounds)
egkj I eif{kd foey “ky piy jIdLrfA
(Main Chemicals) IL; dk njn PO Lkrk- x tueFkLVdeAA
1-  eki{kd Iron pyrites, FeS, iron sulphide
2- foey Cubic Sulphide of Iron, Fe,Sq
3 frkyktr Asphalt, bitumen
4-  IL;d Copper Sulphate, blue vitriol
5 piy Some low-melting sulphide
6- jid Calamine, a zinc mineral
7-  njn Cinnabar
8 Rkrk-xtu Collyrium
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mij I (Subsidiary Chemicals)

1-  x/kd Sulphur Allotropes
2-  xfjd Hematite (Fe,O,)+Laterite+Clay
3 dkf'kl Iron Sulphate FeSO,
4-  rofj Alum K,SO,, Al, (SO,),, 24H,0
5 rkyd Orpiment As,S,
6- eulf kyk Realgar As,S,
/- vtu Collyrium
8- dd'B Excreta of baby elephant
BkekU; JT (Common Chemicals)
1- dkfiYyk Mallotus philipensis
2- XKJh 1k'kk.k  Arsenic oxide
3- uolkj Ammonium Chloride NH,CI
4-  ojkvd Marine Shell, Cowri
5 vilutkj Ambergris from fish
6- tkyor Lapis Lazuli, Aquamarine blue
7-  txfj flnj Vermilion, (HgS) from rocks
8- fgxy Cinnabar HgS, Mercuric sulphide
9- enkM "kxde Litharge PbO, lead monoxide

49



VEY (Acids)

o ikphu Hkjr e dkcfud vEyk dk fuek.k vud Qyk] ilik] fUk;k
rrk vU; inkFke I fd;k tkrk FKA mnkgj.k d fy,& uhc 1tkfr
d Qyk I Mkbfvd viy] VkjVijd viy] viDlfyd vEy rFkk
Vifud vEy] LVkojDI cUtkbu dmnL; 1'ih I cltkbd Viy]
LVkjO 1 if*kyky 1% I flufed vty] fdf.or ve I ,flfvd viy]
ngh I yfDvd vty rFkk xke= I fglifjd VvEyA

o [kut vEyk dk Kku @e*ki ckn e gvkA ILdr rFkk rfey xUFkk
e 1Y];fjd vEy inkgty% gkbMkDykfjd vEy rFkk ukbfVd vEy
dk o.ku gA

o Ink;ekyk el & "rke nkgtyi;kx €k;r rRrkde “khkeA*

Cu + 2H,S0, —» CuSO, + 2H,0 + SO,

VEYJKt (Aqua Regia)

dkihl: UKo ekf{kn Bkonj 0;k'kxU/kde]
Lkopy: 0;k'kdk p ekyrh & jlI FHoiA

fkxeyj b flak foMk- ;1 Fotkj . kA
&j Ik.Ko 9@2]3 #120h “kriCnhi

dihl] BU/ko] ekf{kd] Bkohj] 0;k'% %rhu elky& BkB] dkyh fep!
vkj fejpk] xUkd] Bkopy U'kkjky ekyrh j1& bu Bcdk f'kx jl
I fla djd tk "foM* curk g] og /krvk dk tyk Idrk gA

bl ;kx e dInl dk xe djd 1YY;fjd ,fIM curk gkxk €k
gk 1 ifrf@d;k djd ukfvd ,fIM vkj BUko 1j ifrf@d;k djd
gkoMkDykfjd ,fIM nirk gkxkA bu nkuk dk fed.k vEyjkt dgykrk
g] ftle Lo.k vkj lyfVue vkin /kkri;i Hh 2ky tkrh gA
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{kkj (Alkalis)

o egf'k IJr "kY; fd;k e vud 1dkj d {kjk dk mi;kx djr FkA
o bu inkkk I Ardk dk {kj.k gk tkrk g] bIfy, blg {kj uke
fn;k& "r= {kj.kkr {k-kuk}Fk {kkj%*
o jlhkko e rhu 1dkj di {kjk dk o.ku g&
M={kkjki Vid.k{kkjk ;ofkkj"p Iftdk"
&j Ik.ko 5@35 U120 "krCnht
1- vd.k {kkj %Ngkxk] Boraxk
2- ;ofkyj (Potassium Carbonate)
3- Iftdk {ij
o fry] vkikekx] dnyf] 1yk*k] f*kx] ekpd] eyknd] fpUpk lbeyhi]
VU ORFk kihiy¥] bu o{kk dh ydMh dh jk[k e ofk {kj gkri giA

dkfLvd {kkj fuek.k dh fof/k

arefimT -
yawen faf 3 AR Fo gueewwa s (0Jr Mgri] D=LFkue 11]124
frarel:  adivdql s wwerR et S
el swwdETE | aw  gREvY gsssr
e, wefy e vk T@i s Avdq | TEE
wefi ae aRere goR fomm o o of¥sal W
o ferrE AifiEare wafy werr, vy vg St
99 UET, | T GEAaE 9 9reg: deor | |

SUSRUTASAMHITA SUTRASTANAM 11-12
Some well grown frees in the forest are cut info logs and piled
in a place free from stiong wind. Lime stone/scashell should be
placed on the piles and then set on fire by sfalks of dry plants.
mdmmhmmmmwmmm
ymm._ s o ¢ b
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* Dbl fof/k e fuku Jklk;fud vitkid;k;i gkrh g&

o 1Jr u {kjk dk Hk.Mkj.k ykg 1k= e dju dk fy[k g&
rri dV kdjkik'e "kdjk{knj ikd "k [kuktkhjfXuo .kt dRok--v; I 1k= rfLeéo
{kkjknd: fuf'P; fi"Vok ruo f}nk.k-"Viylftere “k[kuki;knhuke tek.ke
ifrokl; Brreielk"pueoi;u foiprA &1Jr Ifgrk 1200 AD.Y

yO0.k (Salts)

yo.kfu "kMP;Uri Bken: BU/kor fcMeA
lkopy: jked p pfYydkyo.k rrkkAA

&j1jRullePp; (120h *rkinh AD)

JljRullePp; e Ni 1dkj d yo.kk dk 0.ku g&

1- Bken (Sea salt, NaCl+MgCl)

2- LU/ko (Rock salt, NaCl+Na,S traces)

3- chiM (yo.kk dk fed.k ftudk xe dju I vEyjkt curk g)
4- Tkopy (KNO,)

5- jked yo.k (Bktj] NaCl 75%+Na,SO, 18% + Na,CO, 5%)
6- pfYydk yo.k (pYgi e ydMh d tyu I 1klr] NH,CI)

52



tkphu Hkjrh; xUFkk ei fuEu rhu yo.kk d vk]kixd ek=k e
mRiknu ,o foi.ku dk mYy[k g&

1- edj/ot (Cinnabar, HgS)

2- 1 jk'vek Alum, K,SO,.Al,(SO,);.24H,0

3- Bkopy (Salt peter, KNO;)

o - cDI uke d vxt vikdkjh w jk;y Bklk;Vh byUnuk d
v/;{k dk 1790 ei Hkjr e edj/ot (Cinnabar, HgS) d
fuek.k dn ©"klk djr g, fy[k fd bXy..M e bl yo.k d
mRiknu di 1;kl e o BQy ugh jgA

o cDI u ;g Hh fy[kk fd Hkjr d ykx VPN HgCl, rFkk
Hg,Cl, dk mRiknu Hh djri gA

JlUnexy ;U= fof/k;k iukxktiu fojfpr jljRukdj B4

frkyk ;U= dPN1 ;U=
ikkk.k ;U= pkdh ;U=
H/ky ;U= ckydk ;U=
o'k ;U= viulke ;U=
ufydk ;U= xUkd=kfgd ;U=
xtnlr ;U= e'kk ;U=
nky ;U= gf.Mdk ;U=
vikiakru ;U= defktu ;U=
Hotakru ;U= ek ;U=
ikru ;U= X.kkikd ;U=
fusked ;U= ukjk; .k ;U=
xeu ;U= thiydk ;U=
ryk ;U= pkj .k ;U=
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AT T | |
geRfEae wig wiirdearg viwe |
fordaaraHatg SaaRR A ||

mﬂm!i.\ﬂﬁ_ ey W
RASARAINASAMUCTHAYA 9.47-49

Flucemechenﬁoulinawsulptovldodvmhulong
ed in an inclined position which enters
sel arranged as a reciever.
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Koshti-yantra
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J 1'kyk 1dofir ock/kfooftreA

Lokkf/ke; n'k JE; dileflorAA

Whk;u fokku i;kx"kyk dk fuek.k , B jE; LFkku
1j dj tok vi'kk; kM dk ckgY; gk rFik lehi e
- TyKk; grAl

&j1jRulePp;;
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s {k&=; {k& 1 g Hk{k&fnfXohkkx 1 *KtkuA
ukukidj.kirk mkdky.k B kkftkrieAA

1jMk;u foKku di iskxlkyk e pgvkj dkjiMij okl ftue Hikfr&Hkir d midj.k mUkj] mkj&io vFkok

i0 fn"kce j[k gkt

Piercing

fkyk; K 1ofnXikkx LRk ; nlHjoeA
ofbdekf.k pku; ;kE; 1k'kk.kde pAA
U_R; "k=delf.k oktt.k {iyurinden N
"Wk ok;dk.k p o/kdeklkj IrFKAA Entrance

I sk fkyk e o Hkx e ikjn j[K nf{k.k&io e
ofbde] nf{k.k e ikik.kde] nf{k.k&if*'pe e "iL=de]
if'pe e 1PNkyu] mkj&if'pe e I [ku gr rk

o
-]
0

Drying

material &
product storage

mlkj e o/kde midj.k j [kt
LFkkiu f1)oLruk 1d;knh"kdk.kdA Cutting "~ Stone

k<
W. E ge
] ~ 3
z S
Furnace
Operations

inFIxg dk;k j 1 Bkkugriaa
Ik mRiknu gr Bkexh bdVBk djd mlkj&io fnk e j[kuk pkig,At &j 1 jRulep;-

ELECTRO-CHEMICAL CELL
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ILFKI; e.e; 1k= rkei= 1 lLdre A

Nkn ; fPNf[ hou pknkfHk dk'BakBTH: AA

nLrkyk'Vk fu/krd;t ikjnkPNkfnrLres A

b;xkTek; r rek fesko#.k1fKre AA
vxLR; Bfgrk] 14oh *kriCnh %

Modern Electrochemical Cell
(The Daniell Cell)

Luigy Galvani 1780 [
Alessandro \olta 1800

Zinc Amulgum

with Mercury

s
Wet Saw Dust
CuS04

Copper Plate

Earthen Pot
Open circuit voltage = 1.38 v
Short circuit current = 23mA

vuu TyHxkLr ek kknku'k ok; 'k A
,0 "krkuk dHkkuk I ;kxdk; dRLer! AA

ok;c/hkdolL=.k fuc)k ;kuelLrd A

mnkut Loy?Ro foHkR;kdk"k;kude AA
ivxLR; Bfgrk] 14oh “krkCnhi

Electrolysis of water was described by Cavendish in 1781.
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df=elLo.fjtryi: IRAfr#P;r A
;o{kkje s kikuk @ty Hé/kk AA
VIPNIn ; fr rUkke Lo.ku jEru ok A
lo.lfylr rUkke "krdikfefr Lere AA

IvxLR; Nfgrk] 14on *krkCnht
df=e Lo.k vFkok jtr d yi dk IRdfr dgk tkrk gA ykg
d ik= e I'k& ty dk Wfé/; ikr gh ;ofkkj 4lku ;k pknh dk
ukbViV4 rke dk Lo.k ;k jtr b <d yrk gA Lo.k b fylr ml rke dk
"fkrdEtk vFkok df=e Lo.k dgk tkrk g Yfo]Yyiiu] Electroplating!-
8888&8&8EE&&EEEEEE&EEELEEE&EEEEEEEEEEEEE&EEEELEEE

&
Boris Jacobi, Peter Bagration, Heinrich Lenz, Vladimir Odoyevshy (1839)

AERONAUTICS
&
SPACE SCIENCE
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fueF; rnoniEct/k Hkj ek egiefulis

uounr len/R; ;U=NoLo:ideM h
fllriFQyineh | *

1k;PNr Toykdiukes
rfLeu pRokj"frdif/kdij
IEinf'kreM

ukukfoekuofp=; jpukdeck/kdeh
V"W ; k; foHkfEr *krif/kdj.k; retd
I=h 1p*kr;Dr 0;ke;luifudel
oelfudif/kdj.keDr Hixork Lo; eM

G

=rk; X

Wright Brothers
19 Dec 1903 7?

VHkr HjHt eglefu u on:ih
len dk efiu djd ;U=IoLo uke
di 0k eD[lu fudkyk g] t
eu;el= d fy, bPNr Qy nu
olyk gA mld 400 vfidj.k e
oelfud idj.k g] ftle foetu
fo';d jpuk d @e dg x; gA
ble 8 v/;k;]100 vikdj.l] 500
I= g

&ck/kuln

ukjk; -k foekupfindk
"fud 0;keskurl=
XX ;U=dvYi
okpfLifr ;kufcln
pkak; .o [KV;ku inffidk
/. MhukFk 0;ke ;s kukFk idk*k
VXLR; forl=
b*oj Lknkfeuh dyk
Hkj et Vkekifkuh] ;=NoLo]vkdk™ "KL=
"kdVk;u ok;rlo idj.k
ukjn o"okujr=] ke idj.k
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Sage Bharadwaja's Spectrometer

bUYKjM ikjn ki inkFk

egf'k HjHe dh jpuk "vU"kcki/kub*

"idkTkLrERkukfRkn ykg® inkFK di fuek.k dh fof/k

;g inkFk Bdk™k o bUYKIM {k= e Tkjn"ki g] fdUr foftfcy {k= e
Vikjnkh gA

bl inkFk dk 1= g& 5(Ca0sio,) (Fe,0,) (CasP,0,)

bl inkFk di fuek.k e futufyfkr ;kixdk dk 1;kx&

1- [kpj (SiOy,) 2- Hp@ ljfe=kin{kj (Ca0)

3 v;Ldkr (Fe,0,) 4- - -d (CasP,0,)

;kixd 1] 2] 3 rRkk 4 dk Deki 8] 5] 4 rFkk 6 Hkkx feykdj Hkyh&Hkkfr
Kkvdj 940 ftMxh BiVhixM rd Hkef.kd e’k (Rotating Crucible) e Xje fd ;k
thrk gA rri‘pkr "kh?%rk b ,d Mkb e mMy fn;k €krk gA
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DUYKjM ikjn"ki inkFk 4idk kLrEskukfékn: ykgh dk LiDVe

N.G. Dongre, S.K. Malinya and P. Ramchandra Rao,
Indian Journal of History of Science, 33 (4),1998,p.273.

punk[kj gjxkfoun
odV jkeu kikuk
11888&1970% a;19£2J&2011%
Physics ~ | Medicine
1930 1968
jreu ito RNA
lcal;u odVjkeu
pUn "k [k 7 jkekd" .ku
111910&1995% 419524
Physics
1983 Chemistry
pun’kkj 2009
fyfeV Ribosome
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u Rog dke;i JkT;] u Loxi uknuHkoeA
dke ;i nifkrirkuk 1kf.kukekriuk"kueAA

g 1jekReutt e> JkT; dh dkeuk ugh g]
Lox dh dkeuk ugh g vkj efDr dn dkeuk
Hkh ugh g] dkeuk g rk ;g fd nifke I
rir akf.k;k d nifk dk nj dj TdA

We are links of a great past
to a grand future.

- APJ Abdul Kalam

Ignited Minds (p. 20)
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